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WD 2004/ 053367 PCT/ US2003/ 037735 PERMEABLE GAS
ASSEMBLY FOR GAS DELI VERY 5 BACKGROUND OF | NVENTI ON

j he I nvention The present invention
§g§%ﬂg&%y%alve assenbly, and nore partlcularlE)félr@%%g{?’m37735
perneable 10 gas val ve assenbly that controls fluid
flow froma downstream fluid source to an upstream
processing tool. Description of the Related Art 15
Many i ndustBERMEABIFGAS AGSEMBLIGRORACAS PELIVERY
applications require the use of highly toxic fluids.
The manufacture of sem conductor materials represents
one such application wherein the safe storage and
handl i ng of highly toxic hydridic or halidic gases
beconmes necessary. Exanpl es of such gases include
sil ane, gernane, aBPAUKEROPNDIMINVENTON ne, sti bine,
hydrogen sul fi de, hydrogen sel eni de, hydrogen
telluride, and other halide 20 conpounds. As a result
OField@¥ tieithwentdad saf ety consi derations, these gases
must be carefully stored and handled in the
industrial process facility. The seni conductor

| TRbLsTE et mﬁnntﬂﬁ’élateﬁtﬂ as Rrﬂlvé ssse taﬁ&nﬁﬁé%ﬁﬁiéﬁlaﬂy@déﬂ&&eable
of arsine and hi ne as sources of

0S

aB8 yaive aS(Sﬂg‘yly &ﬁacqsﬁe% Fﬂ%ir {rwp 8 dwwwam pidesentse foom upstream

| HBcessipY @At at i on systens typically use dilute

m xtures of AsH3 and PH3 at pressures as high as 1500

psig. Due to their extreme 25 toxicity and hi gh vapor
gﬁﬁ?H e transportation and storage raise

signi ngﬁgggg%g#3Stconcerns for the sem conductor

industry. For exanple, arsine is an extrenely toxic

L WA TR -
Mdsps IThe Thanufratuel of gemiﬁ:oxﬂ!le‘tbm enateyihls nd@esents e s‘nch application

NG otsce! ek BaR B bRl tofi g Phhidh gwel?ecomes

ey e o sttt e, e, oo i
sguar e t
P AIORRn 6% ol\ﬁﬁf%% reekeardp Zr&g wrideprgdi gigr hatide

[Bhrg6indb.0AL b k@uidBEkokdeidy) 4dd sﬁﬂe&)leb%smelra%ﬂd thebd gaEJ%Qnds@'@é‘careﬁx]ly

was | arge, the contam nation could occur in a

hgicdiny e | industrial process  fagility. ndbg Sﬂwm@uft?rerr@ustry in
\yauic@halb@h@wtﬁé@habuﬁmaéﬁ ol(fgﬂﬁl% RASER) i PhodphRink PEHALERurces of

near, the source of the spil
arsenic (As) and phosphorus (P) in ion implantation. Ion implantation systems typically use

dilute mixtures of AsHz and PH; at pressures as high as 1500 psig. Due to their extreme
toxicity and high vapor pressure, their use, transportation and storage raise significant safety

concerns for the serniconductor industry.

For example, arsine is an extremely toxic gas that is used by the semiconductor industry and

typically stored in pressurized containers at about 250 psi. The handling of arsine cylinders |

in production environments presents a wide variety of hazardous situations. A leak in one

140. gram cylinder of arsine could contaminate the entire volume of a 30,000 square foot

#
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5 Gas pressure regulating valves of the type for
delivering gas at a relatively | ow pressure, have

e and used for many years. However,
g’% @%12&% subj ect to | eakages of the highl yE"t']%’%gm03"03'7735
pressurized gas al ong valve stens. Unl ess sone
provision is made for preventing such |eakage, the
bui | d-up of high pressure gas | eakage in trapped
VIRSilER Swithl 10hfodt hige cvilthaseto 1 Biewédiate Dawpet tot Lidd uieHentth (IDLH)
uni ntended bias intp the ne%ulagﬁ% and.pggdu%gqﬂ;“mhh“muw
dewloHithblakovas Iige. R paABIRAHRRATY P i %o r et s>
Nk thif f&rhﬁa@fhﬁ% tihegd whit@ k@ gren B Radly eGBeiit@tions in the atea near
regul ating valves resort to the use of a constantly
O@Eﬁm&Fﬁﬁgﬁﬁ@Hic vent port for releasing gas |eakage
directly to the atnosphere. Cearly, in the case of
inflammatory gas or expl osive gases the possibl?
aGesupressere iregylabing velvesaf dlp gesiop %AVGE% £35fib @ 1glpiively low pressure,
bEGOPTRS kBowPildAS BERd A0 dHSRNEL thebtABESare subfecttd leaRijes of

open port 1s not an option. In view of the seri

pibe bighly aresfusired gaf aloye wlvedtsaish Uplesgg sopi @quispgéwﬁé)ef%smﬁvenﬁng

At [yglg%g %ild—ﬁrlglo?gi?ﬁ B%gsul; $ Raltdgt! irfappdd Iuids With the valve

di'sc S syste reventing such catastrophic .
r dédvizasen oirofisxian uhintendisl bias igto e tegulrkes andsprodpped distortion of the

5,704,967; .5 .70 e
580 k"o B R o 78 95 s v
gRERSko Wi shofenstintly apercattoosphdric vewsppd fertrelpasing gas jeakags directly

pressure teduction.tg desorh . oxi [ | :
Pl $apep i C1onth i B 3F o e e oL rl R Bl psile
t HOGRUISRRRS relddeaipsein a ddndingduirdatbgcondes biseriqyabealth and safety hazard, .
reduced due ,to resigdual absorbant material that may be
e#draB OPRIPOH; 1T #ALAD PREdi schar gi ng gas. 25 Accordingly,
there is a need in the art for a gas assenbly delivery

system that avoi ds the disadvantages of. kn .
i o s PSR I TR S0 PR D) BPB A0 ended
h%egzgécy%f RERSHHAY FRApARrC d8ASSS stehRClot YreventinB uch. catastrophic
at mosp

ere or reducing the purity of the disch
Ftelba cdtrsiyB1idon U BiPAb o BSORHEH 5 RGP R P P%“ff@ 44 55 &5&8 teach
B&Eyg@ﬁ{%? jsﬁ)?zige Qhd bidhéd: h? gfﬁ&tdh% ah@ hHAIRGY ERest Wiich operate at ambient

SSl ity of aCC|dgn spill age or rel ease of . .
t Eroperatufeqy tsieg 2 gaesase veiuyonXgoleras 3ads fluids from zeolite materials
PCT/ 0 7135 | f fidveved MugtitydT theSgas is
t o el ?gn%q‘ n%[t’rg&t %@%@ﬁ%@g fgg ratgér:l agé%t oﬁ.cont_r ol qjtﬂthO(ﬁe . g
hedwbed figs, to restdualatssrntimaterial (et maspfe entsined wittun fhg dispharging gas.
further object of this invention is to provide a
di scharge systemthat constrains the flow of )
Accordingly, there is a need in the art for a gas assembly delivery system that avoids the

disadvantages of known delivery systems including the avoidance of releasing highly
pressurized toxic gases directly to the atmosphere or reducing the purity of the discharged

fluid due to entrained absorbent material.

Tt is a broad object of this invention to reduce the possibility of accidental spillage or release

of toxic liquid or gases.
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5 gas during normal operation as well as during any

ki nd of valve m shandling or valve failure. SUMVARY

OF THE | NVENTI ON 10 The present invention relates to a
WRLOYLSEry val ve device that provides a conb¢HPFRE/037735
conmuni cation fromthe fluid source through the val ve
device to the processing tool. In one aspect, the

present invention relates to a perneable fluid val ve
agsEbbbjeck 6f thi @hviedtRinis toGdimnatel the wbed fop sorberttd toicontmb e bandling,
to a downstream processing tool conprising; 15 an
iﬁ*ﬂfﬁeab‘b‘i‘qh"?f&fi’f@g’l‘frﬂﬂﬁ}ﬁtati on with an outl gt of a fluid

- source for flowwng fluid fromthe fluid source; a

per meabl e val ve devijce positioned downstream from th

f A dirthersabipetcef thisinyention ifo aro"\ﬂarl\‘?@*%?a"rﬁé‘-‘t‘ef% L gpnstrars e Hlow of
P rggﬁ? tas RIIDA! durinb) @he kind tdT6raka | iieh-6l6vigCa valve
i%ﬁa ap%g? o%&ﬁ§§gﬁ%nt bet%kgg éﬁsealing positiongago
tfadre.bl ocks fluid flow through the inlet port and an

open position that permts fluid flow through the

inlet port and val ve devi ce; wherein the val ve nenber

has a first end andUMMARHAE TERINYFYHGY first end is
positioned in the inlet port; wherein the val ve seat
menber has an abutting first end having an outflow 25
bItieeprbdostr @idntion géiattoto agee felvagyevable denice dhasmsevides a controlled

attached.tq. at | t a._secti.o t he. I :
oot B3 el e RRECS 2 8.
of the valve seat nenber conprises an insert that is
conformn conf. gur.ed r.engagenent -W :
i hn koL e PR e e e
Pﬁfaﬁﬁﬁﬁi&% iﬁﬁﬁig kbuate tﬁ@ﬂoﬁﬁma‘ﬁ pfog&%ﬂi_ﬂg T@@l wiptibieg; | ui d
romthe ui d_source .t hrough the_.inlet rt . :
per e B et RGP GRIBRILHES YA 7B U ABbrord 1Py Ming id
meRbLREecessi ng tool when the 3 WD 2004/ 053367
PCT/ US2003/ 037735 val ve deyice is iﬁ tg}eefﬁ)‘gfn o
posi t AoRTCTle vEyRduiE PPFVRIRE AGHSTERT HER tedfild ey gomprising
f awe%e%bépdg@%%&deaﬂ%ﬁvme@t%ueéed tank and through
t he perneabl e val ve devi ce, wherein the perneabl e

val ve devi whergis theowive dpdesis gdaptpd for movement between a sealing position
that blocks fluid flow through the inlet port and an open position that permits fluid

flow through the inlef port and valve device;
wherein the valve member has a first end and a second end and the first end
is positioned in the inlet port;
wherein the valve seat member has an abutting first end having an outflow
bore therethrough for acceptance of an extension attached to at least a section of the
second end of the valve member; and
wherein the abutting first end of the valve seat member comprises an insert
that is conformingly configured for engagement with the second end of the
valve member and fabricated of a fluid permeable material for transference
of the fluid from the fluid source through the inlet port and the permeable

section of the valve seat member to the downstream processing tool when the
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5 connected to a chanber surfounding a di aphragm The
di aphragm defines an interior volune isolated from

ondi ti ons upstream of the val ve devj
gﬁﬁ%g@%ﬁﬂﬁth the extension at the second endbﬁﬁmﬁﬂgMBTBS

val ve nenber to control the novenent of the valve

menber in a nmanner that retains the valve nenber in

the sealing position until a pressure differentia

bet ween t heWedeits Biin MObpepogtiont he di aphragm and t he
interior of the chanber 10 noves the val ve nenber to

the open position. The val ve nenber maybe further

r Bileqhdigd ilventidnhBrise alidiigo poRidiscRpgefyorn a pRsiuki@ininknmd tsough
positioned adjacent and contacti an.area. of, t he :cativel

f the permeable galvengvies YRSTHR B PermeRde VAT ITHERYE (copgunicatively
PloghRtalhb Ya SnBEORSRLRENSh rdiphidp®. Wiey @laphrigae défites tan interior
end extension has a 15 reduced cr ss se P%t d with th

CobsmSh e G Drocar contiens PRITGE™ SHE VAIZS §7 150 hengaged with the
éklftefnleﬂ Gho SBAGE b ch@br mRARRE Rbnitietof donirdl thb masghed: e the valve
in

et port an per neabl e section of the valve

derfilese in T gnnef thag te%d%@%?@?r iraie Fepling 3?51‘:&0&’45‘11% gpressure
‘r’ld1f'f‘mJ D B%w@et ROUEEr G5 91%@ oP 6 ldiPRaLm GhARRSh@Aor of the chamber
re "he” remal n er of the first end extension

t moyes tho:lvdls,'e sefnbérdd e opaymasition. (Theyelve memberapay be fyrihprgiained in
of the fluid sour dgmaﬁlgg b of the
t{q%s 31}"‘“‘81"& iy |%§11%%?%&§g81ﬂ%}{?d anot er0 as p\eéct e

t fiet dpd eSRevalvemenbaron rel ates to a perneable fluid

val ve assenbly for delivery of a fluid froma fluid
source to a downstream processing tool conprising; an

| TheSialv @dcinbEi0ik pﬁmmmmﬂgﬂﬁd wubimavhemm hetfires enchexfengipuihas a

source for flo fluid omth i, d Sour G

Ve gt seetiqpab RIS Slite St PP pREE i sPace for

SPUERELMS gﬂﬁ&h&hgﬂmawalrpm anmsr’p@memseaumm mdeme The
menber, wherein the val ve_ devjce.

o e Y AT PRI SOl Fil feg‘ffg{‘ %"Fso%eﬁ“‘mf’“l Jignsion
f IR d B ﬁ:ﬁ%‘i‘gﬁa&ﬁ@ of the Gitst BT dxteRdl6h RPreAd@buffizivint dpade ih thatbore for

permts fluid | ow t hrough the  inlet

Cilinief Thefbid s e e YoHP PG Bpverl 8 0a 11D pon G gpsicon.
and a second end, wherein the first end is positioned
inthe inlet port; and 4 WO 2004/ 053367

PEHUSR0SBEB3HT PEscuiiieation Tehies Jopreraekle fiidyaive pagmbly for

a&h@&? b4 Al BofSinS@GulieYd I\$bwasth@E:Sracessing tool comprising;

an inlet port for communication with an outlet of a fluid source for flowing fluid

from the fluid source;
a valve device positioned downstream from the fluid souxce comprising a valve
.member and a valve seat member,
wherein the valve device is adapted for movement between a sealing position
that blocks fluid flow through the inlet port and an open position that permits fluid
flow through the inlet port and valve device,
wherein the valve member has a first end and a second end, wherein the first

end is positioned in the inlet port; and
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t heret hrough for acceptance of an extension attached

to at |least a section of the second end of the valve
nenber: and wherein the extension at the second end of
MOLUAYSIE nermber is fabricated of 5 a fluid PEFRSABIET?S
material for transference of the fluid fromthe fluid
source through the inlet port, through the perneable

ext ensi on of the val ve nmenber and then to the outflow
bore of t hm@wm&a&bh@ﬁmﬁe?b&mgt e VNG tt® AW having a bore
processi ng t oo en the _valve device is in an open

posi t B e fepapimeso B Erisiop aitaghed iy atlepy aaftipa of the
assendeyondled e RIDGIRHDeARE t hus in an open position

for providing for novenent of fluid through the inlet
port, pref &hEsimtheexiasion ghfhgiecondigad ghihg xalygmember is fabricated of

ext ens{ Mid peRIISmhiBrid RIIALG ok Br A0 AuRIRLARE B s6h& through
side walls of the outflow bore in the valve seat

menberthe Bt gert hroughcshopspmenblerextspsion pithe valyeanpybes pd then to the
flui d outfPhgd of tlﬂﬁ v AR oI R RE M nsRO ﬁr&&sﬁfl foBBwhen the
val ve device to the downstream processing tmﬁ,

e.g., valve dgdenis incamopen positione enbodi nent or the

per meabl e extension of the valve nenber in the second
enbodi nent. For effectiveness the val ve device may be

i Whkw tedomponenisad tegresenthvalys iassgmblyiatchinat ehgmged dndi thus in an open
S ks ' ; e L or the .

¢ PR SR by Bl B 5 ol S0 P R ) portion of
f thaivelve owmber cxtantien werinsfif ergagddheittnosit coptacingahd Ode wdls of the

theyrequlator and its fail e. operation.. | 1 .

SR B0t sy 0, ol oty BB GR HrishLot abpufiy an uia

]E)érdltghi ﬁie_epelﬁﬁabb m&ﬁah’pdr??lf off the eglnd dolidel to ghegdBmeitdainviebigssing
m a ey pressure id source to a_lower |

o8l £ dhereat BB 36 piifme e, efgEstle Pirgion of the valve

pagHsdr iy kkehdentogiagaabl e with a val ve seating

menber; and a fluid perneable insert positioned

bet ween the val ve poppet and the valve seating nenber

Ui lefbdtive®d @Ak Q8lvd A8 fhaQWe Mt Ifabdlinth WBRARoE RRusHA| Within the fiuid

poppet is sealingly engaged with 30 the valve seating

niehise eontaiear o gdizserhie ficionigrion ofitee Huid spurdscontainer Helogationy avithin

[ fd Lj gﬁgﬂl i rpvides:

gﬁ% ?lﬁd uiei'u(r)nal %g{arht)?%? titlérJ glﬁgtfﬁ(;r? of a I&?ﬁ%\l}aﬁdg aﬁé 1&3%11 safe

2poa@963367 PCT/ US2003/.037735 fluid fromthe higher

pressure fluid source when the val ve poppet is not

seal i ngly engaged

In yet another aspect, the present invention relates to a permeable valve assembly for

controlling gas delivery from a higher pressure fluid source to a lower pressure processing

tool comprising:

a valve poppet movingly engageable with a valve seating member; and

a fluid permeable insert positioned between the valve poppet and the valve seating
member that is isolated from flowing fluid when the valve poppet is sealingly engaged with
the valve seating member thereby preventing fluid flow through the valve assembly,

wherein the fluid permeable insert provides a diffusional path for transfer of all flowing
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with the val ve seating nmenber, and wherein the

perneabl e insert can be inserted into the seal able

and engageabl e surface of either the val ve poppet or
Wﬁ’eﬂ’f‘é&@%%eati ng member. 5 In a further aspegﬁmﬁ?gmﬂns
present invention relates to a nmethod for discharging
fluid froma fluid source container to a downstream
processi ng tool while reducing uncontrolled discharge

- offlufdl fetnal tHetohet fiess6:@ il d8ice WhEthERAIRS SorpiTP hbiSkdlfigly engaged

conpe th an.outlet port_ of a fluid_source container,
¢ 57165 YTtk sepfifieymegbey apd pherein fig; perprable iEyariceen be mserted into the
C e¢Hibleh i Bigaddidble sy 6F SRFHIRS vaBRYopheP & thHBARl Seatifk ¥ember.
seat  nmenber; wherein the valve device is adapted for
noverment between a sealing position that blocks fluid

f oWV hlihe oMot HAE pleftnCinvBBGh rMiek BN QRESY f&?ﬁis&ﬂa&ﬁhg{ﬂ\ﬁ& from a
permts fluid, fFowthrough the inlet Port and val ve
d8pidcwurRheamisingr tihe JensleaTe mEessingstoal Mhile reduniag amgomrolled
S @Atk P Huid Rdmitheoohlalnet ﬂﬁ%tho&%o:h?ﬁs%%.s' tioned in the
inlet port,, wherein the valve seat nmenber has an

abut t i9egnechngs an evilet maryiohg fmd senréd ewptailgp feean inlet port of a valve
t per P AQNR . .Accept ance of an extension attached

to at ?east lefng%sgt?g\gon of the second end of the valve
menbersg valygcnemiber anil m ptiveatddvalte sagy rigmbst; end of t he

val ve seat ri.ses._an i.nsert 20.that is.. .
cont or m g R e GRABEE3S adifich R hevem O pithin Silingpgeison
end ofthdt pcks/filid dowslrbegh thaihleh abut hadbdrogben bositidnl thet Germits fluid
pernmegpl e. materi al for transference of the fluid from

t he fl%E’lwcfh%OB%ﬁ %m:lﬁﬁp?f{l’dﬂvtgﬁﬁd?vﬁ‘feet port and the

per meabl e wheeihitewablk niditberinls udirstiead ate¥esndtlefd hitethe first end
downst.r eaggﬂgr Qcessi n% t ool when the valve device is

in t hdS BsEhede feiletpodng 25 flowing fluid fromthe

fluid sour GRer6if et sedt i@ his® dbbkies fiROEdd having an outflow
permeabl e val] ve . seat menber, outflow port to a

downs PEARFHIERESIST srgeniaget of ansxiepfiareatiahied t,ptdenst section of the

I nvenigéddnd &Rl AURSakvOmemb® Hd for discharging fluid
froma fluid source container to a downstream

pr ocessi ngWEBYR hitbreing Exhierdef thnedvn oo paeber Fapipye insert
of Tluid ek Emﬂlﬁ?ﬂf&ﬂﬁh@ﬁr@@ for ehga%erﬁﬁﬁ tMﬁ{fﬂl1elllziseaond end of the

conprising: connecting an outlet port of a '
sour ce contayeriaembep anghfabmidated of @rfluidpermeabld materied for transference

of the fluid from the fluid source through the inlet port and the permeable

section of the valve seat member to the downstream processing tool when the
valve device is in the open position; and
flowing fluid from the fluid source container through the inlet port, permeable valve

seat member, outflow port fo a downstream processing tool.

.Likewise, the present invention relates to a method for discharging fluid from a fluid source
container to a downstream processing tool while reducing uncontrolled discharge of fluid
from the container, the method comprising:

' connecting an outlet port of a fluid source container o an inlet port of a valve
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WD 2004/ 053367 PCT/ US2003/ 037735 assenbly device
conprising: a valve nenber and a valve seat nenber

erein _the valve device is adapted for novenent
BaRRYER37 seal i ng position that blocks fl ui dFfTERp037735
through the inlet port and an open position that
permts fluid 5 flow through the inlet port and val ve
devi ce, wherein the valve nmenber has a first end and a

Sa@m{b@&mﬁecomﬁrsmgﬂ t he f| rst end is positioned in

the inlet &1 Y?Eh he val ve seat nenber has
an abﬁt"ﬂ"ﬁ%‘em frepd 3 Doutflow bore

t her et hr ougheréif Ehe&@ﬁ@&éw%@@ad@f)te@fbr Sxvengi bn‘awahtaaedmgj position
to at | east a section of the tg%éﬁco nd end,of th

val ve Ui hlogs Th o g i it BSEt BIPGReTaROS LR (L Bgpifs fuid
end Ofﬂbmﬁcoﬁ( 'tt(e,emfé? divivé @idecated of a fluid

per mea eri al transference of the flujid f %ﬁ
the fluid wbwu the vebmmmh@r ag p figs gl anfl @ S?%P%FndptYP?rem G 1irst
throu flebsdr€Rsd on of the valve menber

and t%gd%gt gfr?ée gﬁg{ he val ve seat nember to the

downst r eanwhﬁtﬁn pbhm‘cﬁé@sﬁﬂﬁgﬁ%w hohamabugting fasteed faving a outflow
1S iny | Qi d36h di éﬂegtcfs[t%@stté"@ tion of the
fluid g&%ﬁl?egegﬁkgc@t alltér?eén}tanﬁ@gfu%ﬁ the 1 nlaet port cHone
per meadiord el of e valeipembaxandnsi on, out f | ow port to a
downst r ean R %ﬁ?h%%k{égsl&n ltl%e sid¥hd @ﬁp&?hea\rﬁ?ve%éﬁﬁfer is fabricated of
aspects ang advant aGes o I'nvention will becone

appar anftuid rmmxdable mﬁéhaﬂ obi mfﬂgem@mé the flaid| %@Iﬂ the fluid source

N

DRAW hetbEl ghd ehel outflowd isirel @f ghe walve onet| membay tof tha downstream
per meabl e val vrwgev ce.of the. present 0q_{?enatnldon
showi REPCESSE f9 svalvn doyiogis A angpgn pos poppet | n a

cl ose (floﬂ’ﬂ'@ fﬁlﬁiﬂﬁélﬂ EhelTRsd dou2B corftaiai ft@oudhities ialeSpalie permeable valve
el evational view of a perneabl e val ve ?ew ce of the

PRYERSH PXIPNHPBAYtRRY PaHB wdﬂﬁﬂw BUPHEEHI

gl yal ve seat
and val ve poppet in an open and di schargi ng node. 30
Figure 3 is a side elevational view of a gerneable

VEievboveens etherpspaciiang pdvantages of i iverion vall Beqomy appgent from the

X Acdomiphhyigs dr
PEIPAE G 1) B SIARSELh DeRcloy i

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational view of a permeable valve device of the present invention

showing the permeable valve seat and valve poppet in a closed and sealing position.

Figure 2 is a side elevational view of a permeable valve device of the present invention

showing the permeable valve seat and valve poppet in an open and discharging mode.

Figure 3 is a side elevational view of a permeable valve device of the present invention

- showing the permeable valve seat and valve poppet in 2 filling mode.



Figure 4 is a side elevational view of another
enbodi nent of the present invention show ng the valve

t al ve poppet having a perneabl e extension in
§%§08€'§%ﬁénd sealing position. 5 Figures 5 aﬁéT@Sﬁoﬂﬂwﬂﬁ
the val ve assenbly of Figure 4 in different stages of
di scharge through the perneabl e extension of the
val ve poppet. Figure 7 shows the val ve assenbly of
FiRigtire4 £ o sidel efev@itdnenaaelof dothBronttollineisehd REseR3DWUnfRtShowing
q§$ck1flllhg$. 10 Figures. 8 and 9 show the perneabl e )
v &l ¥alks 83h AT, valyr BOHBE, BAVNG 4 Retpreabls egensiondp 2 dpseg and sealing
bgbtiowes system for expansion and contraction that
transl ates novi ngly engageable novenent to the valve
assenbly. 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND
TR RRRRERw YRR MEMb1yTSHERE %rai@ee&@gtggze gﬁdiwhsﬂae through
the present invention, controlled discharge of a
piisgsumeabls gxtepsignf thg(velwe Beppeta pressuri zed toxic gas
froma fluid source is acconplished by diffusing the
gas through a 20 perneable section of a valve
a$igarp] shoge (liccelve Restmbly iof Gigus 4Hulinedendéd B, thafill alode for easy and
aﬁﬁﬁgghM.device in accordance with the present
i nventi o 7 is generally depicted at 10 having a

10 val ve nenber 12 (poppet) and a val ve seat nenber 14.

1
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CER A I RIS TR T Bl
ghglowisesystetar dargbxpadiidnh and) Feofiedetioh kM, trahslRbIr @6vifdly engageable

fluid u essure is preferably disposed
i %ﬁ?%&%ﬁ@f‘%&&aﬁg’ﬁﬁyf romthe val ve assenbly.

Downstream of the valve assenbly is a processing too

(not ) E I fluid at | ow pressure. The
vai ve DET AT BRSCHEHON Pt biadtmpN be i iirmkRE
control s passage of fHMBODMENT rOerRsoHrI Cce to the
downstreamtool. 30 Valve nmenber 12 conprises a first

end extension 18 which in Figures 1-3 extends axially

8In\AE2 02 WiEBRE Freit mRd B0 %B%Ylagéﬁchﬂﬂé& }9@2[ ﬁcﬁﬁ?zelzl %uﬁf such as

sufficient length to extend into the inlet por
t hpressprized ioxds gasdrom @ Aaidasgurce is accomplished by diffusing the gas through a

permeable section of a valve assembly device.

Referring to Figures 1-3, a valve assembly device in accordance with the present invention
is generally depicted at 10 having a valve member 12 (poppet) and a valve seat member 14.
Enclosed within the valve seat member is an insert 16 fabricated of a permeable material for
diffusing gas therethrough. Although not shown, a source of fluid under préssure is
preferably disposed immediately upstream from the valve assembly. Downstream of the
valve assembly is a processing tool (not shown) that requires fluid at low pressure. The
valve assembly device of the present invention controls passage of fluid from the source to

the downstream tool.

Valve member 12 comprises a first end extension 18 which in Figures 1-3 extends axially
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the fluid source for transference of the fluid to the
val ve assenbly. The first end extension 18 has a

oss-sectional dinension relative to_the
g&ﬁ%&@%%ﬁﬁof the inlet port to provide suffigﬁgﬁ§ﬂmym”ﬁ“

space for novenent of the discharging fluid fromthe
fluid source through 5 the inlet port. On the second

end of the valve nenber is a seating or abutting

s wufvaodar@s oftshificieriigagets exdeidiint thothleepd@Oa00 48 Gine that is attached to

reversely canfigured surface. 24 of the bl e val ve .

o dls PR e Yo o i g ValeSss bl Wi pnd extension

f uSthaek se@NRT dr&e-Sectibna® Minginsibe feldfve tb ARt AIRXASRANT thé) it port to
8 that extends into and traverses

an outfl mzbor%ﬁé ! S
t R ﬁ“%ﬁ’@“tp';@? Speromend phe Sisehargingriyid from the fuh soercq through
| lhelifilet BIrESOR AR B5HAS hdBNhe Ofivd REMPASIE @é%{:iﬁ% ﬁ@dbﬁgip% surface 22

assenbly of the present invention wherein e v e

p&p3p eeaes ity a gopresponding rsyersely sepliguisd skrfach @4 & thawaimieable valve
Vaday ﬁl&l‘n@% nﬁm%on& én& 8¢ 159 E’{R@mglﬁgérlf&ale{‘ o a&nantegtension 26
prevent fluid flow fromthe fluid source to'the

p gt edwidp inte aroputflovh bore 3 et extengs suie fuslcteavErdesafirongiethe permeable
penvEal Lol erial insert 16 is 15 conpletely isolated

fromthe urd source by the val ve nenber surface 22
and extension 26 both of which are fabricated of an

i [ = _gqur illustrates the
RECTE LS oo 0414 B sbiSHATIRR S o oo
f inyentiof whergindhe vilvoopoppétendrhbsr @2 $sofuilty engdafudosightht Permeable valve
i nl et rg4 around t.he, head of the_valve menber. and

2t e (A sl eaciiondapevept N foNdrop e Suidsapoe to tho
npiobasingl 400l.Pr efier eddlkayiing RATBX AN BB REndaBleSh#eShi lifsert 16 is

fit within tggwouthQMIbore so that all dispensed )
f PAmReiely salated domdhe, Huid geurce fyy the wbyeanersher purfape 227gnd extension 26

Cbdth SO HIEYarb Bibfidaldd 38 in in{g,@}naeqﬁglﬂag iRr ovi de a novabl e
seal to insure transference of PUIdS t hrough only
the perneable insert 16. 25 Figure 3 shows the present
b B R ratkd thi | i G ohd I, C i
TR g of t pBeFmiele vl Sekomd) i S plrp B Bt flow of uics
efiqre s Bwid sgurcs thierigh ythee jolas ipdedaranmslythé heath ofhibe walve enember and
4. t he extensign.26. | .
SFibhey B ERRleattS et £ SR Yo efL e O bl e xtension 26
di siznd ito dH| within t80outfiew Yoroosd ¢t sl dgpased dluidypgesdd Zhrough the

- inper surface.of t.h tflow. bore 28 d.
R0 rhitial. ORFC5BY e 5E fler i abiite i ot 1o e
praosfereigce fod fluitls thialglh bidywthe pemremtde inka@nst er ence of fluid
to the fluid source. 9 WD 2004/ 053367
PCT/ US2003/ 037735 '

Figure 3 shows the present embodiment in the fill mode. To facilitate quick refilling of the

faur

fluid source, the valve member extension 26 is fully extended away from the valve seat
member 14. Preferably, the extension 26 is structurally configured to include a smaller
dimensional end 30 that provides a space or gap 32 between the inner surface of the outflow
bore 28 and the narrowed end 30 of valve member extension 26 to provide for fluid flow

and transference of fluid to the fluid source.
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Fi gure 4 shows anot her enbodi nent of the present

i nvention where the perneable valve assenbly 40

conpri ses a perneabl e val ve nmenber 42 and a val ve seat
H@%E"f"?ﬁ%ﬁ. Per meabl e val ve menber 42 conpri BeHU§003/037735
first end extension 46 which in Figures 4-7 extends
axially outward and is of sufficient |length to extend
into the inlet port 48, the line 5 that is attached to

t Magiird YisHowatotRr E@boditha of ﬁfegﬁ‘é‘s@nt%veﬁﬁﬁl ‘Mééﬂi:q Ehet ﬂa%rrﬁéﬁﬁle valve

val ve gfgenbly. The first en [

) ext ensi on 46 has
srfafemely 40 semprsss: g RsrBeable Wives memberethand @ abvet Seat member. 44.

AIFERAGHRValle miritir 43| BluoRkla KRt RACWkERIAUT BEIET Figures 47
space for novenent of the discharging FUi romth

f |egtendssariplly eutvardomd fis efrrufficientlengtb ko oxtadd inth ¢hesisleopult 48 che line
of i Mol |.nag tli.ng surfac

SO AU BE IR sphe B ERICHRa B e AL WP w0358y, oe
c dindtiegd exichsivu b deea Shallef cloksesediibnelalimensivaatlativerth ee dddension of

T e f _the valve nber further. gonprises a
oot BEEBRE CRBAAL plSent S Beemant 1P iagie o, fom e
bdmil dobrot Hatugh tievalesgst. tOw the gécohd endvatlievabRahembRERDBating or
In this ijtent, the, perneabl ¢ extension, 54,

2 FPugtne S&%?%%ﬂ ﬁl’gl? CRgPReS VW@W@FCSPWWC, selyfgpféﬁxwis%e §2 of the
divilbeissabinemiser 14, TR sbUnd CANGH BE VAR hdndi2p hiBh& N eRipfdes a permeable
gases,fromthe upstreamfluid source to the

o GRSt il Gtcads fuigy 2 @Biflow) horeFg thep traverses dhrgughithe valve seat
meiRk@sr. Surface, and the perneable extension 54 are

fully engaged with the val ve seat nenber 44 and

outflow bore 56 to forma sealing.junction to prevent
Flinh dnhRWdeh© Me! fofindabidl ShteR QUL |

tool. The gr rregbﬂlle ext engelﬁon gﬁ’ah?%l%&;gon%%g&ﬁgg;ﬁe%a (poppet),
| BioVidesed| difugihic shrdack | forl epniolinddenifyrendeet 28ses dmini thg upstream fluid
] 1toB, [ r nd_wval ve. seat

surtface 5 %fog%%%}ﬁg? {%\%ﬁ%@{gﬁ t%’?‘e&rﬁflgg? iqt S§iveg emper surface, and the
i PR cabplecdxbensiom 84 e dillyFingaged svith ten@ive sbdi nieaibepddeant] betflow bore

p val ve assenbly in t oper af i position for

P56 B8 € s PP Bro¥ent el Bt Bty vl cmScossing
ttoolouhe bdreedbd ettersidhtsd, Ed‘lédiw?‘}g ifohtdANgdm 3 M4 source by the
%%%und t he h?aq of the val ve nenber and thro%ﬁh the

pEF FEABREONST Yot mpabsrsumice SBand §alve srabsnriage $7oth of which are
OfibridaeWoba ifhpSrtheatits Rb@FAL| y, the perneabl e extension

54 is sized to fit wthin the outflow bore so that

all dispensed fluid passes through the perneabl e

%‘ﬁ“ Sialnd%,‘illus&% HRQURRLHIE emfgggwﬁ% d@gﬁlfnog pitioh BAv and

.Shows this enbodinent int
fhaghier fpwtad fyids dlomr dfei fuid mepresf throgh flieuintgt peg thoegh 4 kisnnel 58
RESRE AR Gedid e ensi 44s ful l.y extended :
anay £ omet h!éiy éﬁg[@a&% 1&‘81%%)& 4 t%ﬂ)ugh the permeang Wwa or}‘ permeable
extension 54 to the outflow bore 56. Preferably, the permeable extension 54 is sized to fit

=N

within the outflow bore so that all dispensed fluid passes through the permeable material to

the downstream processing tool.

Figure 7 shows this embodiment in the fill mode. To facilitate quick refilling of the fluid

source, the permeable valve member extension 54 is fully extended away from the valve

10
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WD 2004/ 053367 PCT/ US2003/ 037735 seat nenber 44. In

the fill node, the extended nenber 54 exposes a groove

59 that facilitates easy filing of the fluid source

WP WAMEE7 ng t he pernmeabl e extension 54 and BRIESION3037735

directly into inlet port. 5 The perneable materi al

fabricated into the val ve assenbly causes a slight

drag that controls the high f|OMIOf t he quid that is

l 's%ttlﬁ‘é?nt}éb’zﬂ hqll m ﬁﬁ% e,a‘ﬁ]l t:xml 1er ef" 591:6 Iilgwoge 59 that

and also the perneabl ty the permeabl e

Tl’ﬁl@lt@fﬁﬁ‘ fag% |ﬁhgg @ﬁd;heoﬂuld @dure@by tbbieasyiig ﬂlﬂtpeaheabhadxtensmn 54 and
result downstream GCenerally any

pe?%% aﬁg e%ﬁa hat is vapor/gas perneable and

preferably liquid inperneable may be used and forned

L LI A AT,

f lthedrighdinw omltd ﬂ/lhdsﬂmiaﬁ hmiléd]@ttheyﬂ)ressﬁﬁ amﬂemﬁéruﬁfewﬂﬁtfmtd&nd also

and silig. erred.u mat conpri ses
o A PRt 4 BBl et D iR B pducen B pyfemtal tat
P pteysmr spikies will resild dokvmsiwamh @Rﬁﬁﬂmy @adme]gtﬂbmhﬂhﬁ%at iSvapor/gas
of. mat eri_al

perne |I| l.ues of a var. et
PSR 1 Pt P B pperrAb e Fo e AP s of & gde varity of
ppsamalyY ssefid indR st itdedia) fdi‘&}(auh]ﬁe 931191)1@ she! SLARHAIBRNe Auoride,

gas deljvery systemin accordance wt the resent
|H?}¥§‘?‘F} proctiiyletse palviporogcsiaten @pdrsticonsn  Ome é’rifpﬁ‘?dt PiseB, grpterial
achdrésBio JideR® Heorfiet er m ned by the following 20
eqﬁ%iﬁ&y X SA wherein R = perneation rate, Pis
the perneation constant for a given polyneric
MBéflcaiRh: oftlzasil ARAA rafyr
is the su?f%%e areaélgﬂtoﬁ{l?%?S %é%ng%$?%%9§ﬁé éhn$ﬁﬂ taBhlated
i Pennsabpitjz giliseoftaowiglo rveriay of Insterials poteritiafie rswg'btel fon ﬂb)peaneatlon
the tenperature
¢ WP R REnbiSh By o 4R8I Ag i) FIRERGES Bytom i
cangﬁamtwahﬂm$smmhawpawneable wal | ; changing the
t hi ckness of the perneable wall; and 25 nechanically
changi ng the exposed surface area in the diffusion

swmmlmae pameaignof e gusathiotgh ;i‘rpﬂ‘jdﬁd’nc fillhgs deddriithed B GigtTbl}owing

of the r |nve ion is.a e for inclusio

el R LPE A R R b @i G Bley F Rrthpsgpason gonap 19r o siven

T;lmd?ynmt: mhl?, awﬁn\da:daﬁﬁm&ry afibfredsfre] 4dl Sﬁdgghd d&riacd e adéh of the
m and an

re ulgtongﬁ t nclud a bel
'If*‘r%a?a] S uSelé 1§ Pﬁifl fedo a?l}“@gfhef 15 0f RetAsgHon by mmber of
S inGlin AR toRAngBGHHRY ¥ ?&a@l@ thaf\will @88ge tRe Fhipbif (RESTE b diffusion

facilitates novenment o
constant across the permeable wall; changing the thickness of the permeable wall; and

=

mechanically changing the exposed surface area in the diffusion system by moving the valve

member.

The valve assembly of the present invention is applicable for inclusion is several systems
such as shown in Figures 8 and 9. The permeable valve assembly can be included in a
regulator 60 that include a bellow system 66 and an interior chamber 68 that is directly

attached to the small diameter extension 26, A pressure differential facilitates movement of

11
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WD 2004/ 053367 PCT/ US2003/ 037735 the val ve nmenber

into or away fromthe perneabl e val ve seat nenber 64.

In the alternative, the surroundi ng chanber is

WO 2284959363t t ached to the val ve seat nenber whPERUSH3/037735
then nove into or away fromthe valve nenber. 5 If the
pressure in the chanber 70 is greater than the

pre-sel ected pressure within the internal volunme 68,

a thH e agmbsy Sl Br AweR GRAH HeOpdringablaitbe @@a’ﬂ"%ﬁémb@? 64. In the
wi | | cpntract and the valve nenber will| be urged

t GUEIPYYes h%S%P%H%@&Pb%ﬁ@WﬂBW@dﬁ? thpaigtve seal mgmbergyhich is
thﬁéﬁ%%}ﬂ?&mmy%ﬁbjl@vamtngﬂb@[[ of the valve assenbly.
Basically the diaphragm 66 is conpressed forcing the

val ve nenber 62 to nove towards the valve seat to

s .

3P B SRS e 48 R LRl 578
explimd 68 asliaphtagmrsystem Bitagheddo She valve metmber 62ovitl conttaetrind the valve

f | nb
OS5 0 0 O 11 e e o
t qoeltﬂ@able) faferialvop diet vaRe, astentbizug Basmzillﬂ e diaghragii d56016 cbfpressed

t he .prqc at 80, 15 The perneabl e v

E‘é‘%‘ﬁ%ﬁ&? e F%@tb ‘4& S8 MOVE IRyEHE s aﬁ‘ﬁﬁe‘%é" i?%'é’t&%f ehgagg fherewith,
S}Zﬁbeﬁtﬂetﬂlﬁd prﬁﬁ@ﬁﬁ&aﬁib&h7w sUbEIASS el éi@ﬂlri%ﬁ sj'sﬂmﬁcan expand, as
c |nder or grocess line to a Iovver useabl e | evel

wigg & 1@5-‘5 ath he sensAmieRS phRerting; of dhe @iveéawm%swbhsh fluid
t I3k 16 tRe Peth¥BIARAGH the VARe SUBMBALARY the outtloRSort 78, through
conpri se a bell ow system or gﬁ?“ ngs that react to a
pFPeEde 70 2ad pr tortheprogassingiopsé®0-and  cl ose the val ve
poppet. 20 12 WD 2004/ 053367 PCT/ US2003/ 037735 CLAI M5
That which is claimed is: 5 1. A perneable fluid valve
a3l pasmgableoyalpesssenely ob fheprsputi invehtiornmay bp whed mowy cystem that
t R4 |
ey HRBILEATAE LA Siler A Bockid T Lok ey Aegb8 16t as e
sgaspawses drough anvthey pleceiotiequipment ﬂl&telscfsl auvalivegmppete The system may
pﬁ)hﬂ%% ﬁ?%? b\CégOVg ??@te%‘?opsgﬁh Idﬁ) act 8 \é\g)%%l&g g]lﬁtfaregt% %0 open and
peosedimblabre pagpee seat msnber
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wherein the val ve device is adapted for novenent
bet ween a sealing position that blocks fluid flow
through the inlet port and an open position that
W&W&@T’?ﬁﬁui d flow through the inlet port anBCUHHF3PR3/037735
devi ce; wherein the valve nenber has a first end and a
second end and the first end 15 is positioned in the
inlet port; wherein the valve seat nenber has an

kg first end having an outflow bore
t herethrough for acceptance of an extension attached
to at least a section of the second end of the valve
nﬁgpgﬁﬁhgqﬂﬁ tein the abutting first end of the
val ve seat nenber conprises an insert that is 20
conform ngly configured for engagenent with the second
end of . i .l i
o o e, M TRRE o)t ey B ERY i o il zousee 0
t dvavotrazingpremsainggool chnprisgis; t he i nl et port and the
perneabl.e section of ft. t : :
downs P ?ﬁpoﬁtr %28%@%%%%8%%&%%32)%%@?@ a v%s g(i?i i{glgﬂ?vgmg fluid
| fiaorh the flojdesoupgsi ti on. 25 2. The perneable fluid val ve

assenbly accordi ng to cl.ai erern the,f! Ui '
ooy 08 plegsat8 kol Goylc? plifol dov Bl ] Mt comprising o
valvéencamscardlaypeatable dilngsehtanasdbei; m 2, wherein the val ve

menber s an el ongated,structu conpri sj a first ..
end ext ens VRS Soviedtadared o evhuey befedhygeaiis positon
rel at inaevlobkst figa BEW Ghrodd@rte hldt PorOriddR dpeil positionrthat perenits fluid
for passing fluid through the nlet port around the

val ve Tewtenet e fples port 490 yalyhdsVIFE: per meabl e section of

the val ve ggali, iIRNARE membd: 102 200 ¢hda3Ostcond end and the first end
PCT/ US2003/ 037735 4. The perneable fluid valve

asseni ppsiferadrinifedrletdod ai m 3, wherein the val ve seat
menber Ur { i GRITPHICSER R sl b kR bRUERIRENR outflow
section fabricated of the flul perneabl e material in

t he vabeéhesdmoughsiohascentanee ofsasiiphyien aitaphed tesitleasiy gption of the

attacgﬁﬂ?ﬁﬁﬂﬁﬁﬁmv%ﬁ??ﬁ%?@PQMOf t he val ve nenber,

wher e e pin sea I'ts within the bore to _
avlegsin Sherrahustingn firsk end (of theo valved geat Judsshen iepinplisey apcigepeiethat is
flui ssage L d '

bR BARY BY S350 L DBl L0 P o
clilaricated of & dintdhermeablemateriahfpr aransférenvh of theuuid fromithegflid source

%ig%tﬁg@e& Egr& an ei Ee%iciea%{é siecl?%og H‘ s vz\li% slégteménﬁ)%lr 1%tt§eddownstream

processing tool when the valve device is in the open position.

2. The permesble fluid valve assembly according to claim 1, wherein the fluid source

is & pressurized tank.

3. The permeable fluid valve assembly according to claim 2, wherein the valve member
is an elongated structure comprising a first end extension having a reduced cross-section
relative to the inlet port to provide sufficient area for passing fluid through the inlet port

around the valve member fo pass through the permeable section of the valve seat member,

13
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10 conditions upstream of the val ve el enent and

engaged with the pin of the valve nenber to control

t he novenent of the valve nenber in a manner that
PRUMS3%e val ve menber in the sealing posi PEEHKS2003/037735
until a pressure differential between the interior

vol unme of the diaphragm and the interior of the

chanber noves the valve nenber to the open position.

1;31. 6. Thep:prmefhmaaﬂhie vhlvel agendblly \aecoﬁkﬁl B F041YmaS;, GeHettin Sie tvlve seat
cl.aim5 urther.conprisin resilient nmeans _ . .
o JBes Surher SolpPrissiasd PUp™ deee Epovsheie, actien brewsd ghithe fuid
h@ksiticalle nideeridBin\tEe vARREERmdnibet RR r&8Rns iR BtbdsioBRttached to the
The per aPI e fluid valve assenbly according to claim
4,S°‘iﬂﬁi F'g‘fﬂ theevalyp meaikere aFIgH the pinjssalinglyy fitg wathin the bore to allow
C nRYEm&R & 18 Bork bik shdtaRfiMN r&iResiYiutd ;%s%gé thRRACHe blte HHE the fluid
outflow bore for filling of the fluid soufce en the
vE3PWE menber is noved to the fully open position. 8.

The perneable fluid val ve assenbly according to claim

1, wherein the permeable section is an insert

str r ouFltsi pREmegble Buid velyoy abremblyt dvaerding 4o efade o, thmfheu gbmprising a

t i@l MR B iR HP 08RlLOL
di schar gi r?tm1 ‘U?gmp}r%g a ?%qngg%ﬁfté%tr ggn gilsnoéartedt %oné pressure
desdiioneepeiream oChe salvreldnmot angdhvinpaged edth dhienygin of the valve member to
URGS ' fluid fromthe .container .

¢ RO 0 oSidl SERAAR oyl M atudr R i BGhppoer i e
ofeabing pagitign ol cpreswn tdiffenmtialt bytvasen itel ieteri@orotunef ofahe diaphragm

S S R e R e

val ve seat nenber; wherein the valve device is adapted

for - ement t n seal i osj.tion _that blocks .
f?‘ui WF o?ﬁr?’?# uﬁﬁ t‘ﬁg'ei ‘"ﬁfeé"(%gﬁg d f“aﬁla’é‘besn fiyther cpgprising
t iesilierp eigahd ositiodédineat theVhirsthene 6@ ihd Mvel MbBber RAE holdRE the valve
val ve deyice;. 5 wherein the valve nenber has a first

erbes ip e SaliggRPSEAY and the first end is positioned
inthe inlet port; wherein the valve seat nenber has
an abutting first end having an outflow bore

ther etlfif BergResluid velepassambly apotding dx elaimst, ovbersin the pin gxtension
tHas @tredueé‘&tos@see?!ﬁﬁtﬂpqg pRivideRGrRcRECHACL Bk Qltadd Gort %rviﬂling of

nmenber; and
the fluid source when the valve member is moved to the fully open position.

-

8. The permeable fluid valve assembly according to claim 1, wherein the permeable
section is an insert surrounding the outflow bore that traverses through the valve seating

member.

9. A method for discharging fluid from a fluid source container o a downstream
processing tool while reducing uncontrolled discharge of fluid from the container, the
method comprising;

connecting an outlet port of a fluid source container to an inlet port of a valve

assembly device comprising;
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10 wherein the abutting first end of the val ve seat
menber conprises an insert that is conform ngly
configured for engagenent with the second end of the

er and fabricated of a fluid perneaBtEUS2003/037735
material for transference of the fluid fromthe fluid
source through the inlet port and the perneable
section of the valve seat nenber to the downstream

pfOcea%mgm%aeéra%@%mhwevllﬁfewmemﬁ@yi ceis in the
open position; and ' fluid fromth uid s

. | ow n fl urce...
cont ai ner Whreugs Vﬂlﬁﬁed‘?"megst adﬁ?f# for B‘QVW&%I’%W Vgla\?eea?mg posttion
seat RREBRELs ME fidw Mrd@h khel igleBpOnaSh lopapdsiion Gms pargiis fluid
tool. 10. A perneable valve assenbly for controlling

- gas ddlomtoyehithainietport agA &elvede¥ic&ure fluid 20 source

to a | over ot 65 e D EREBEHSE fhdehd SAMGEcE BE ard the first end
val ve poppet novingly engageable with a val ve seating

menberis paattidned if theiidet peineabl e i nsert positi oned
bet ween t h%hé{éﬂl\ﬁf‘e \ER;? REL of BE Mab¥fnSBAt érﬂg';avinF an outflow
he flurd pe

menber, wherern rmeabl e insert is isolated

f r om fobmwhargghrbhighi fdr asheptencthef anzBtepsion attaghisp freat Iqagt a section of the
sealingly.e i e, val ve seating nenber
thereﬁ%oé?%@g’%&l%%g%ﬁnﬁ?%%ﬁowthrough the val ve | .
assenbl y, whasieihe dbhiting Frst dndoefi the vdivesseatrmaamlier paneRFisefe msert

a diffusiopal. path for transfer o ALY '
fromthe h{ﬂg}h’é rco‘btj?]@éllqh %Ont% glllﬁ&cg fosfc?{l}%a gg%%%ﬁ%@e&\?%d\% éﬂ of the
poppet i Svdiad mastak bnblayriendadadivid pémmedble matknad for transference
seating nenper, and 3 erein the perneahl e i t
can be ins tf‘%@“ﬁ%rf?"é“ gﬁgﬂ‘é‘ﬁ%@&& tgmﬁﬁﬂ{he éﬂ%é)é’gaagﬁzﬁe permeable
surface of s@iiddFithelvile Yt MemB&eas thadodnmiren pibtresivpiovievhen the

poppet . 15 VD 2004/ 053367 PCT/US2003/ 037735 11. A
per meabl e YAIYA 45vigats e eRBRGPNO%: 89¢ gel i very of a fluid

from gt fhiF R @R Hull Rurct Q¥MISiAdr ABBIgANIRCIAREHANY pérmeible valve
conprising; an inlet_ port for comrunication with an

o8t reqruksF, OBEPY PR tot BT BY PrRqes B P | uid  from the
fluid source; 5 a valve device positioned downstream

fromthe fluid source conprising a valve_ ne r and a, .
VHl. ve Aspamesblaiglye assembly for controlling gas delivery from a er pressure fluid

source to a lower pressure processing tool comprising:
a valve poppet movingly engageable with a valve seating merber; and

a fluid permeable insert positioned between the valve poppet and the valve seating

member,

wherein the fluid permeable insert is isolated from flowing fluid when the
valve poppet is sealingly engaged with the valve seating member thereby preventing
fluid flow through the velve assembly,

wherein the fluid permeable insert provides a diffusional path for transfer of
all flowing fiuid from the higher pressure fluid source when the valve poppet
is not sealingly engaged with the valve seating member, and

wherein the permeable insert can be inserted into the sealable and

engageable surface of either the valve seat member or the valve poppet.
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wherein the val ve device is adapted for novenent

bet ween a sealing position that blocks fluid flow

t hrough the inlet port and an open position that
W&W‘?‘@”ﬂui d flow through the inlet port anBCl/EPRIEAITTS
devi ce, 10 wherein the valve nenber has a first end

and a second end, wherein the first end is positioned

in the inlet port; and wherein the valve seat nenber

has an ghubdbicWhid visd aasbil ot deBvedy BPE Guidt ek etfhidsgive to 2
for acceptance of an extension attached to at |east a
stovmptAm@rocessie taobeBMYSEd of the val ve menber; and 15
wher el ;g of X beRindMiction H8h 88 6 o€ B A sobite fafidang fluid
menber is fabricated of a fluid perneable materi al

ffoom the dnidfsetredice of the fluid fromthe fluid source

thr oughyapk NEvikd kagstmog&{ HowlshEanP HoTEAL | i ¥utRSIoaiprishy a valve
the val've menbef and the outflow bore of the val ve
seerbenmrdseralve geat membginst r eam processi ng t ool when the
val ve devi [: Sql § & ; it
per neabl e ]I?eﬁ%ugths gflséel&ggbg g%od%§%fg¥: %?"d‘?“%gt lg%_veg Iﬁg?‘?ﬁhﬁ ?Osmcfn
wher ettt bloeksfluid Ebve terugh thei iglebpqst and 9o opaeRpsitign Kat pemits fuid
The PRLIRARE ddibtetholdhy SudeRRER] ¥ according to claim

11, erelr nthe valve nmenber i s an el ongat ed

struct ure wimngn the ivalye mefberdias 2fict endtanh s besandhendi wWherein the first
reduced, cross- secti.on relative to the inlet port to

pr ovi a%diga?%“@?déﬁ%‘ea S'équtofgndpassi ng fluid through the

i nl et porwhepsio thedvdlviesest imemberehdsem stotting sfstt éndobaying a bore

t he r neabl ection of .the val.ve at er. 3
14 THErBETHB A5t SonEien o £ PERUCHBR L Fo R fy Sigon of te

cl ai nbée&ndéﬁﬁ%fﬁbﬂalﬁ@ﬁe:ﬁshéryzﬁdseat _msn‘?eg furthgr .
conprises a bore through the se%tlo abyi cat ed. of .t.
el Qb s

fluid per iggthe pgfeRsgonshHiesensa 5@?@5"’&%‘1 of

Mat er i fuidi faridable YidteYifl oL MnsIRARAST theiuid R6R ithei Mg Sufte through
extensi on attached to the second end of.the_ valve

menbeihe iplpiarog the peraehinexensiop qf fhe vilve membrang, theouitley, hore of
to al hpw ¥e§ﬁﬁ5ﬁ1belr B the BGwhRBES %Héesm&%ﬁ flchilve d@v(ijce isin
ui e ui

reduces 1 passage through t bore fromthe fl
sour cen ofgnpBsiticthe perneable fluid val ve assenbly
according to claim 14, further conprising a

12.  The permeable fluid valve assembly according to claim 11, wherein the fiuid source

is a pressurized tank.

13.  The permeable fluid valve assembly according to claim 11, wherein the valve
member is an elongated structure comprising a first end extension having a reduced cross-
section relative to the inlet port to provide sufficient area for passing fluid through the inlet
port around the valve member to pass through the permeable section of the valve seat

member.

14.  The permeable fluid valve assembly according fo claim 13, wherein the valve seat

member further comprises a bore through the section fabricated of the fluid pe_rm_eable
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chanber surroundi ng a di aphragm that defines an

interior volune isolated from pressure conditions
stream of the valve el enent and engaged with t

3p fO%7ve nenber to control the novenent ng@@gmwmnrﬁ

val ve nenber in a manner that retains the valve nenber

in the sealing position until a pressure differentia

between the interior volunme of the diaphragm 10 and

t hﬁatérﬁl &lrﬂl@ {ralﬂic seﬁtt}ﬁerﬁ’%@ m}(i‘-éceﬁ% %3)11& Qﬁer éﬁhé&aéﬂ?ﬂ%e LI,e(c.:)c)nd end

t he open position. 16. per me

as¥ dhfovare gueatien Mﬂ@r%th@ tpm q«wlmly fitg mth@rﬂm:bmp ko dlolwgnovement in

r &fd o I

e AP A s PR PR b bl S elpid 0

sealing position. 15 17. The perneable fluid val ve

asgenb t p

e?tg ensll[%enaﬁ&ggbgé ﬂ%‘ri rvg%/\vg §éeﬁx‘b$ c&@ﬁ% F‘jél 21 At u? #4 %‘-‘ﬂ'—gﬂ comprising

s shaeber gurrdyeding p alidpbragihi thdt i da@ues fan tileridr| voluthe isslated Gom pressure

oot ukgit oF Ry BB 4 alodeen deiep t oL o o o

f lconitahl Eho lnroaammb nf the mdve hamisr dﬁv\ﬂn&tnbﬂHWret@Aﬁ@th@ $ﬁivélﬂember in the

e re C|n un rol) ed char ge f fluid
¢ Pelind Bt RN Pt RO R] e R P B vo i el fiaghuogm
annditié indriopafithe dbbmbermovedthe PN GRerRPlodhd $pen h&sitRA. | NI et
port of a valve assenbly device conprising: 25 a
val ve menber and a val ve seat nenber wherein the val ve

de@g.i CeTHeSpemtleuble uifl OfalvEDMGIRIN! alRBIINRER AaifC P, fﬁﬂher comprising
position that, K blocks fluid flow through the 'inlet

DY Reans, ostisHodh BEF (oot #ofbe elvesmembercend fhobing the valve

thﬁ@u@hnihege&hﬁg@{slﬁagrt and val ve device, wherein the
val ve nenber has a first end and a second end, wherein
the first 30 end is p03|t|oned inthe inlet port; and

WOET €iThet RemiBleY Buid eRflve TREDRE] 604?06 %257’ Widita"a, T kfiilin the pin

end having a outflow 17 WO 2
PeXfnsiop besy pTPes tiptio previda evisicientopap i the tavcip filling ef ti fluid

DX REIO D hARHE R Vel GERRY B pRELLET O} TN

second end of t ve ne erern the
extension at the second end of the valve nenber is

FADr i GaLRA.L8 ffor discharging fluid from a fluid source container to a downstream

processing tool while reducing uncontrolled discharge of fluid from the confainer, the

method comprising:
connecting an outlet port of a fluid source container to an inlet port of a valve
assembly device comprising:
a valve member and a valve seat member;
wherein the valve device is adapted for movement between a sealing position
that blocks fluid flow through the inlet port and an open position that permits fluid
flow through the inlet port and valve device,
wherein the valve member has a first end and a second end, wherein the first
end is positioned in the inlet port; and

wherein the valve seat member has an abutting first end having a outflow

17
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a fluid perneable material for transference of the

fluid fromthe fluid source 5 container through the

inl et port, through the perneable extension of th

V& Y/ er and the outflow bore of the val Vgcygg&oosms'ms
menber to the downstream processing tool when the

val ve device is in an open position; and flowng fluid
fromthe fluid source container through the inlet

port, bperispalzbephviol aeeptaedifon eectsinsitiached tuitfldasia gpction of the
to a downstre process tool. 10 18 WD 2004/ 053367
PCT/U§%@G§?§§%g%§aV%W@NBEﬁméLAINB [ Recei ved by the

I nt er nat i ogRdreiBtHeRRinAsh a@ﬁxe@%ﬁﬁfbl&l’ oth(eQﬂerﬁﬁr B4gbricated of

original clainms 1-18 repl aced a d -

(6 pagedyiq perpreable rptealfor %fﬁﬁ%‘ﬁe n?etg%%ild 11%5?*%&‘&%‘19 gource
flui doyahiNg B MeY inled rpoﬁeﬁird(@ﬁythéﬁyexﬁleﬁﬁlél|eﬁteﬁ§i&ﬂbﬂthe valve
fluid source to a domnstrean1proce55|ng t ool

conpr rusiber: angh then prifloyobare 1of rihe GRle iedt altpmberyit e fownstream

out | etprogéssxﬁg Ho%ﬂerﬁﬁ%a@@ deRbe 1§ kMM oG Hdstiof; anfir OM t he
fluid source; per neabl e val ve devi ce

posi t |ﬂ9‘n’@§ f@&/ﬁl‘@ﬁ ﬂ@éh*\“i‘ souver eontainer direpgl dieriplet RO PFMEIHiR vatve
aﬁé/rﬁ‘ﬁe}‘ @xt{ﬁ Hut B8 oFARE Ex%kéé&n Sesl menber,

erein the valve device I's adapted for novenent
between a sealing position that blocks fluid flow
through the inlet port and an open position that
permts fluid flow through the inlet port and val ve
devi ce, 15 wherein the valve nenber has a first end
and a second end and the first end is positioned in
the inlet port, wherein the valve seat nmenber has an
abutting first end having an outflow bore
t heret hrough for acceptance of an extension attached
to at least a section of the second end of the valve
menber, and 20 wherein the abutting first end of the
val ve seat nenber conprises an insert
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that is conform ngly configured for engagenent with

woeosesmsyd end of the valve nenber and fabri catefis®fosnizrs
a fluid pernmeable naterial for transference of the

fluid fromthe fl ui [ r h the inlet port
and the perneabl e smlgﬁé Ive seat nmenber to

st R W s ST

source is a pressurized tank. 30 3. The per meabl e
fThas whivieis ¢Rimesienbl y according to claim 2, wherein the
val ve nmenber is an elongated structure conprising a
first end extension having a reduced cross- section

nel at A\@nhéhblehﬁ’ulﬁ %l% aﬁ@thglg'tf& @erii%' aStfid iﬁ%inefgulﬁ sitee to a

f.or passing fluid throu he Inle port aroun
G%W%Sgc%ﬁff@@s{“@t?fﬁ%mPW%gh t he perneabl e section of

th
084%45%%% 35 u%é@c@% %%E“ﬂﬁ%ﬂqh’% ﬁ}“\% flowing fluid
e tefiyid squre; and/al ve assenbly according to claim 3,
wh
1 4 b 8 B PRI o

outfl ow bore throug I on
4 Yalyemersbesandie aermeabinvalve sebt membdre val ve seat member

for recei | 0 th second
bnd of -t neieRRE o Galf UEAS o Bk R dnd Rulcl pAEGHS seating
fits pabition that fabocke fAaidt ﬂmalthrough mwnlmemrt iand &l @pe pésition that

but substant a e. through the -
bor e from &ﬁl)‘%/?&ﬁlg%%souf'? po Ijiff“g ﬁ“ﬁ% ’ﬁ%r nmeabl e fluid

val ve ass thley! theedvaineagbdr hasd fisstrent anfl urstddat end and the first end
conpﬁsl 'sﬂ%n@d Pi‘? n'g&%f’surroyndi ng a di aphragm t hat

deflnsanln ume isolated from pressure
condi ti onwhm'pmtthemiw)sfeat fembet|hde ae bR fisd chdaGag 8f outflow

with th%h%tﬂ h%oge val ve rrber to control the

ove RrREhpthioRgh ot aseepiparin, gk an ptensipmAtarhed a et feasta ssation of
t he ualsmn&eﬂda@mhdzwxvet:hansaadnung position until a
pressure dj ferea}H het ween the jnterior vol ume of

the 15 di4iadhn 2bhtimg figstiend ef the valye seat memberasaiprises\aadnsert

the thal *se;omaﬂhmg[ytdanﬁgﬁe@ﬁﬁ @n@iﬁ%ln%htoﬁlth R sec;Uﬂﬁ snd of the valve
perneable fluid val ve assenbly “accordi n cl

f ur tHEPb Aed drtyicatgd of adjuid mw@amtq@v@b ontr@nséetemaf the fluid
the frarh e A8 s@fred MRoupR ESHIREFRE AndHRE pbiHedbiB FediBf of the valve

val ve
seat member to the downstream processing tool when the valve device is in the

open position.

2 The permeable fluid valve assembly according to claim 1, wherein the fluid source

is a pressurized tank.

3. The permeable fluid valve assembly according to claim 2, wherein the valve

member is an elongated structure comprising a first end extension having a reduced cross-

~ section relative to the inlet port to provide sufficient area for passing fluid through the inlet

port around the valve member to pass through the permeable section of the valve seat

19
AMENDED SHEET (ARTICLE 19)




10

15

20

25

30

menber in the sealing position. 20 7. The perneable
wbuoehnsadeve assenbly according to claim4, whepetrfsido$os773s
pin extension has a reduced cross-section tip to

provi de sufficient space in the outflow bore for
filling of the fluid source when the val ve nenber is
mondgr.t 0 the fully open position. 25 8. The perneabl e
fluid valve assenbly according to claim1, wherein the
pernmeabl e section is an insert surrounding the

dut f | Dhre p@mmmehﬂmdtvraw Qbseeibly Reerdmg t& Bﬁm\/ 8| Whersfaht Vflve seat
discharging fluid froma fluid

B‘{B ﬂlgix met hod f or
U5TPEe MG SomRafses 80 Quidlownlare dupveisthe ﬁF‘H@@s@P’F@tﬁ{do@f the flid
pkmieﬂ)lé ﬁﬁtbﬁihnﬁ R WDV JeQd théhibedl G GBRIVGRYy Phinfekithélod Méhed 10 the

the nethod conprising: connecting
oL B ive, Pem hersin o pbnealiely Sisovidn et tare o ailow
ﬁz@fwémdhf irBthe HoEbut FESLHBLNY FANIeS ufPPREpS Iﬂﬁg‘%@/_\%%lb%% from the

gﬁgb and a perneabl e val ve seat nenber
EGUPSARTI CLE 19) WD 2004/ 053367 PCT/ US2003/ 037735

wherein the val ve device is adapted for novenent

etween a sealing position that blocks fluid flow -
*hr o Rerecaplel hiid yalve assenblnacsprskingniostlaimof, further comprising a

&%Bértsinﬁﬁﬂ&xﬁ { ba E@g?ﬁh@ tacfhﬂ qﬁ%ar% Jm aat lﬁ'Og‘l | pressure

devi ce, wher€in the I've ms as a
coaditions upsteramef theenlve alernent patl er@agesl withghe pm rméthelwa,h’e lmzember to

doﬂﬂr@tthepf% emolf 6F ﬁg qrﬁfvg Cuchitey & asf%gnepﬁﬂgre 3Ge Wve member in

abut'ting TTSt Jen aving an o
lhméw@n&ﬂmﬂgnnﬂmhlacmsﬁmandé&uﬁnﬂnb@w&mn&qumabtaoh&d of the

I h
T A T T

val ve seat menber conprises an insert 10 that is
e second

conf i.nal v, ,conf.i gur ed for, .engagenent tht

Cona. S PRSP NG iy CaBIIBE R 4l 5 fber pomprising

rqsélenembdns positioddaleal the firstodnd foFnien edtvdineibea atnh WHofling e Nalve
ource, .t hrough the inlet port and the

nﬁg\%p&lgglreeseéggtqogﬁo%f the valve seat menber to the

downst ream processi ng tool when the valve device is in

t he
7. The permeable fluid valve assembly according to claim 4, wherein the pin

extension has a reduced cross-section tip to provide sufficient space in the outflow bore

for filling of the fluid source when the valve member is moved to the fully open position.

8. The permeable fluid valve assembly according to claim 1, wherein the permeable

section is an insert surrounding the outflow bore that traverses through the valve seating

member.

9. A method for discharging fluid from a fluid source container to a downstream

processing tool while reducing uncontrolled discharge of fluid from the container, the

method comprising:
connecting an outlet port of a fluid source container to an inlet port of a valve

assembly device comprising a valve member and a permeable valve seat member,
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open position; and 15 flowing fluid fromthe fluid
wowoesssmnt ai ner through the inlet port, pernmepbi®s2003/037735
val ve seat nenber, outflow port to a downstream
processing tool. 10. A perneabl e valve assenbly for
controlling gas delivery froma higher pressure 20

fluid spurwmeia_mf Ivaver depice Sis Waghtéd Bremdlditent %fﬁveen a sealing
conpri si.ng: [ .part for commupication with an

out | oSSR e ok il Bt ouauet B Bl wgrt g ien reo RpYfen that
fl ui :leamits fleid flowvhiough fheietpofand mﬁbe/d@fhg,ageabl e vviht h

a val ve seating, nenper, er ei t val ve poppet has
afirst an eéeugg'fd’ﬁg'e &@H&W%@W 3id aegpridend and the first end
posi tis postibried i the inletpoithl et port; and a fluid

pernmeabl e i,nsert positioned between the second end of

the val ve w‘ﬁfﬁﬂ‘bg’le VAIYQ St @WQFV‘@S%&P‘PW Heshensh having an outflow
wher eofe thartHrbufihthoP 8dcdBiatte f ial SRichsibrd at a3 RPd ol 1dabOection of
flowggflud when fhe val ve poppet 1s sealingly
engadBassrpidendwt the yplye megbes, agf menber 30 t her eby
prevent i nghbioit e hbting fis04Q 48 S RA Blnkprises an
wherej n the fcl uigl plgtrmrréeabl e {bﬁg{e&ﬁa}%fﬁ% es g&;ﬂmgesaﬂmm
di 11 gt Ghepntosaingly senfigured for angagsiment with Khoviepapdrandiof the valve
f r ompieifbe bt BbriBREBSHY fuili/py ﬁ@%#&ia‘é:‘?&% Q@mné’eat%ﬁﬁe fluid
l'y th the v ing

poppet is not sealingly endaged w al vé sea

menbdiom e Fuidspupg b ths-ier porRTd Oeber@dablaBection of the valve

2004500 33gbelP 7 . [ r ble .

[ nsefs t can _ge@rﬁg e%%g@%ﬁgﬁlt %rﬁ%sét}(g g‘%ﬁé@ﬁ ’té Iagen%(iven%%m Is in the

engagpgrositionrandce of either the val ve seat menber or

the second end of the valve poppet. 5 11. A perneable

fluid valve assenbly for delivery of a fluid froma

f | ui Howingritnid thona thedfivid sburea rotaineethsiugly thodllet port, permeable
I SLAOg. Lnlet port for communication with an

VeRe Pt it AftabA e (T R dowislrea BRERGUERR 11 om ¢ he

fluid source; and

10. A permeable valve assembly for controlling gas delivery from a higher pressure
fluid source to a lower pressure processing tool comprising:
an inlet port for communication with an outlet of the fluid source for
flowing fluid from the fluid source;
a valve poppet movingly engageable with a valve seating member, wherein
the valve poppet has a first and a second end and the first end is positioned in the
~ inlet port; and
a fluid permeable insert positioned between the second end of the valve
poppet .and the valve seating member,
wherein the fluid permeable insert is isolated from ﬂoWing fluid
when the valve poppet is sealingly engaged with the valve seating member
thereby preventing fluid flow through the valve assembly,
wherein the fluid permeable insert provides a diffusional path for
transfer of all flowing fluid from the higher pressure fluid source when the

valve poppet is not sealingly engaged with the valve seating member, and
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a val ve devi ce positioned dowmstream fromthe fluid
wounersssapri sing a valve 10 nenber and a val perwemns/o3773s
menber, wherein the valve device is adapted for

novenent between a sealing position that blocks fluid

flow through the inlet port and an open position that
pernmts fluid whewintthe pergizatile énsem oat b imsértedriatovthd velable and

devi ce, j nber has.a first, end d.a
second e\rq\lgl?éa erliélaﬁfa%/%gé Eﬁ%‘aﬁ‘? e SR gpember g di sfcg?f@gmflﬁﬂhe
t he inl et viJwe poppeaer ei n t he val ve seat nmenber has an
abutting first end having a bore therethrough for
acceptance of an extension attached to at |east a

Hect idoperokaliih Buidsaberadseenly fof delbveryeof & fuiddrdpes fuRiburce to 2

j ion.at the second end of the valve
Rl 0o BOR b

Bof a fluid per neabl e materi al
for aninefericfor eormhusiteion lwdihchnf suslen sthefldil wbshes Qi fving fluid
. the jnlet port, the perneabl e extension of the
i%})gr[@ggprléir?ﬁgrrce’aaﬁ the outflow bore of the valve seat
nmenbeavalve deviee gositicicd @ownfifeameficr Mg 11618 o€ BohPSsing a valve

Vi e device is in.an open position. 25 12. The
mﬁglrb\rér% |8 VI%F‘%"V&TI\?E assenbly according to claim 11,

\mer ei n t\hlealréih ;t};d_vas/ewlremeiig a@aﬁﬂgléﬁaumbm&d_ nt %?Kvee.ll% sealing
e perne uid, ve assenbly according to claim

11, EWE'PB?*E“?‘H%?“& &f%%owp%’ésh the et @pR e a@ppen position that
St r Ussnifteflcia Mo thtolgh e irlétHort ARG vA¥E &ARLON having a
reduced cross- 30 section relative to the inlet port

to provi q¥eER flecyadyer membes hegp fisstsend vgd @l sepandtandowherein the

t he firbd Bl iRsitioRé Mk ihize d(-é" ve menber to pass through
t he perneabl e section of ?he val ve seat nenber. 22

AVENDED 3fietein therval seat gembey basoay eipedgyfirst end having a bore
PCT/hSARRBED 35 A Beptahts 57 | :
assenbl y agcorrdi nea)t%loegfgﬁr% é V\/Eééar%:g{'dn%t%elg%g}{\%gwggé}fmc
mem§esontl grd pfthe vdlvpmembe, andbor e t hr ough t he secti on

fabri cat gg ( ] erial _in the., .
valve. sesfefin 4 Extehafderifed FEA fnat FERELAR skl I fabricated
at t QEadlpid penmeable anaserinl dordirankfetdnee wfi theefluid filoar the fluid source

‘g’{“fg@vb f/@?reiﬁlepipﬁﬁ?h{engéréﬁeimé xthdilh Br WS VAR Suehrder and the
outflow bore of the valve seat member to the downstream processing tool when the

valve device is in an open position.

12.  The permeable fluid valve assembly according to claim 11, wherein the fluid

~ source is a pressurized tank,

13.  The permeable fluid valve assembly according to claim 11, wherein the valve
member is an elongated structure comprising a first end extension having a reduced cross-

section relative to the inlet port to provide sufficient area for passing fluid through the inlet

- port around the valve member to pass through the permeable section of the valve seat

 member.
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5 the bore but substantially reduces fluid passage
Wor200440533d7e bore fromthe fluid source, 15. TheCT/us2003/037735
perneabl e fluid val ve assenbly according to claim 14,
further conprising a chanber surrounding a di aphragm

H.hat Tiedermesblefii RE10 hREmMY labsbRlikS @) Migdl 3 WRSR (BS %we.eseat
of the val ve el enent and engaged

di 1
DR BBO ol Rt 5o AipBSi teisestion daltrates b Ndcpermeable

. maeksini® fe \vaets% m&l%ﬁf&?&@ﬁfnﬁ'alﬁlﬁeﬁaﬁﬁﬁ%ﬁﬁa@H 1d Rk ScBRd end
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osition until a

e val ve the sea
%‘F% ¥ilyg @eﬂ i &’ &R thy pig sealivgly f'tth lé"q"ﬁtﬂé? base to/dljaphmoysment in
tht bere bei APSARBITY AdtcdsTRid pisREE MFough ﬂiefb%r&ﬂ%lﬂ’%}%ﬁlgfﬁ%%&e.

t he val ve nenber to the open position
perneabl e fluid val ve assenbly according to claim 15,

s F ih
P e i perRATTINE Dl Bl dotiing 36 By 13, Rl RECoribfilth o

‘W‘EE‘?&?"" ARdgg 2 diaphragm dhag defings p@sntcrmrvohmw lsﬁlibred ﬁom pressure
coﬁﬁﬁ&ﬁ%kt?eaﬁi Stithe VileVderRs® ﬁ’rﬂ%ﬂé&%ﬁ %@%n of ﬂa%lvgivmr{]eﬁ'fber to
n ha Judetmr deyalg

wherein the pl n extensi o I
coptrg] theymeyemanti f th valve imsmber marimr tha‘ereeansf thowvalbomember in

thezgeailﬁé plobitibs Qﬂgpf ﬁl@ﬁmfel el Ri0M " il ® he !

e .val Vﬁ
er 1's nove y open posi A' 10l volfime of the

dt&ﬁb@a@@nd the infediortndithpi thmbd:rumajref the valsie Memibek te therapen position.
contai ner to a downstream processing tool while
reduci ng uncontrol |l ed di scharge of fluid fromthe
16.conThe permeablpy éluldmaih@dsscmbpr acsondiyig BSclaion hE cluithg @Mmprising

rsflth éap® FobiiBloa e e Hrf o 28 BV Pt rigd doldhelhe vaive
membertin theaoaling positie seat nenber, wherein the val ve

device is adapted for novenment between a sealing
position that blocks fluid flow through the inlet port

17. an dnanpemeablpcfmm walvetdsaetmbboawara;ﬁg fth Wilglmf hoWwvh&eRUBB pin
| ve device, 30 wherein the val ve

| et
extdydfin B FrediBbd pBBtsobdion S i Brovide SHBicietspass i e iy bore

for filling bf the AuidssoRAs ivHeR BRAalve nidhdel B nfived B the ﬁﬂ%}%&i Positids.
val ve seat nenber has an abutting first end having a
outflow bore therethrough for acceptance of an

18. exehnitod ff UAGKesnE Tubl fbAAS Aufl Shifdd Mtder t63 downstream

AVENDED, SHEET ( AR I E 19 V\p 2004/ 05336
progsgsine iseh iyl sodusing yneantsallsd ischerge of fluide froml the contaiver, the

metidiGomprising:
connecting an outlet port of a fluid source container to an inlet port of a valve

assembly device comprising a valve member and a valve seat member,
wherein the valve device is adapted for movement between a sealing
position that blocks fluid flow through the inlet port and an open position that
permits fluid flow through the inlet port and valve device,
wherein the valve member has a first end and a second end, wherein the
first end is positioned in the inlet port,
wherein the valve seat member has an abutting first end having a outflow

bore therethrough for acceptance of an extension attached to at least a section of
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wherein the extension at the second end of the valve
woroed/0s637f abri cated of a fluid perneabl e mat eerais2003/637735
for transference of the fluid fromthe fluid source

contai ner through the inlet port, through the

per meaht Sobid GRTYFRR valve biib¥ehyF S5 menber and the
outfl ow bore of the valve seadt nenber to the

downst r eam™hsredit &8 skiepsiondsthameeondidnd of tevanltantmier isfabricated
I N an ¢FReMuil Peinbda0MR; f | ui g fr he fluyd
i@ Petrhdabid m# ltf%r%n reegmkepggg)’e fﬁ,@ h’gglbtlfl'lg Wufd source

source contai ner throug eln

val ve “AEABET theguebribe dnfet prt, fihroughp et permeabled exmsidnesthhe valve
pr ocegsd I P val ve ass for
control |“iﬂ%§tag§sfh%199ff@§? eé r‘gfrm&g Gher l ﬁeg@gﬁ&‘g%‘%/ fpjvgptream
sour c &racessimg|teplehep thesslye deviceds essi apen pasitian; sl d

per neabl e val ve assenbly conprising a val ve poppet

movi ngly_ eg&geabl e wth a val ve seating nenber, and a

fl ui diloyes feom tiweflvid powict iconteiderbihiongR thd ket Vidkty Permeable

. | . 15 wherejn th
PP end atolFiok Rl S o PR amier et ng 11 i d

when the valve poppet is sealingly engaged with the
.eventing fluid flow

lve ' nber thereb
?ﬂ'r Ou%ﬁa%ﬁh%a%v anéj\ée %sg%ﬂ% |f§;’ él%glilgg 825 delivery, frem a higher pressure
freidneaintee ta res dowerD prossuete prodesdingl 1681, 08k JRAhdhbieOValve assembly
Jol¢ {ngra‘fa?‘f al | flow&%ﬁ fluid fromthe higher ]
prossure ¥ T RYPRY ravinehy engagegble with ovalyssating membpen, and @ fluid
pemEdbiginyerepahipae bétiEentdievahal pogpdt 8ad 1hB 92 VB ¥8hg nffer,

wherein the fluid perneable insert conprises a
vapor/ gas- perneabl e and |iquid-inperneable materi al
and can bevherciethediid pirmedtieinsealsalifed O MSABE AlidSvhen the

surf o] ifher the val ve seat nber or the valve
D oppg@.% ZéC’Piﬁ)tE,{béfjﬂlgﬂgEfnm eghet yvalve seating member thereby

preventing fluid flow through the valve assembly,

wherein the fluid permeable insert provides a diffusional path for transfer
of all flowing fluid from the higher pressure fluid source when the valve poppet is
not sealingly engaged with the valve seating member, and

wherein the fluid permeable insert comprises a vapor/gas-permeable and
liquid-impermeable material and can be insested into the sealable and engapeable

surface of either the valve scat member or the valve poppet.
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