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WD 2004/ 053367 PCT/ US2003/ 037735 PERMEABLE GAS
ASSEMBLY FOR GAS DELI VERY 5 BACKGROUND OF | NVENTI ON
%’ﬁogcu&faa&he I nvention The present invention 58*%%%3/037735
a gas val ve assenbly, and nore particularly, to0
perneable 10 gas val ve assenbly that controls f|UId
flow froma downstream fluid source to an upstream
processing tool. Description of the Related Art 15
Many |ndusﬂﬂﬂﬁﬂEéﬁﬁﬁééésA§SENEHﬁ©ﬁQRdbﬂ%DEh§VERY
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
becomes necessary. Exanples of such gases include
silane, germane, aBATHGROPRDOHINVENTIONI ne, sti bine,
hydrogen sul fi de, hydrogen sel eni de, hydrogen
telluride, and other halide 20 conpounds. As a result
oFieldefiheivwntiind saf ety consi derations, these gases
must be carefully stored and handled in the
i ndustrial process facility. The sem conduct or

| Tistysésent inventigratlhies to aagas ialld fSenibly, taﬁtﬁmﬁ:%%ﬁﬁi‘dﬁaﬂ@l & 4 pteSeable

of arsine and i pe (PH3) as sources of

S &R asei{é@\ﬁs’ Qﬁécoaﬁe'é ff%" oy 2idgwhiirram Agid-sanige jo upstream

| @rbcekdiiy taslt 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

PO&SEHoR of thbREKted G transportation and storage raise

significant safety concerns for the sem conductor

i ndustry. For exanple, arsine is an extrenmely toxic

o e R o o A BEHEL BNE R HBHEE GsE ity oxic
8ps IThB 'Iﬁmmfaatnr#l o gemifordingommaiesidls melpessnts e isnch application

t f
TR A
afeceasagy. I’Tﬂamrﬂﬁé df aoh tgases hatude sime o, Mok, bsphine, arsine,

000, squar e 2004105336 CT/ US200 / 03773 .
SV ROTOARE oty JHRoRy eiRBn. RGEoR S en ot dper haid
Damg@rndi O0A4 4 feRulBoltoticigy dnll sifbtplcbisideta@¥Y, thedefpatdd (ihdsﬂﬂ%areﬁﬂly

| a nta ion could occur in a fe
st S4Bl i3 1 R ropsss oaiby. ity S gmEUeingusty in

- Wbﬁiaﬂl@h@bh iR ERbcpuigAti of BIKE USR] ArdpBodphink (8RR urces of

near, . e . , . . .

arsenic (As) and phosphorus (P) in ion implantation. Jon implantation systems typically use
dilute mixtures of AsH3 and PHj 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 semiconductor indusiry.

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 2 30,000 square foot
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the source of the spill. 5 Gas pressure regul ating
val ves of the type for delivering gas at a relatively

re, have been known and used for
%@%@@&giﬁﬁever these valves are subject to |g§ﬁg§QgMMTBS
of the highly pressurized gas al ong val ve stens.
Unl ess sone provision is made for preventing such
| eakage, the build-up of high pressure gas |eakage in

t huARRE SrithOlOURBS high CEllingstth ehevimdnvediateODateper tnethﬁeamd Health (IDLH)
i ntroduce an uni nte ded b|a i nt the re

plF’Yf‘a uHde larksWasy Heneg g gonfapyun aféfcf F\g |1runut%s ngah would

t Real Whd: iEfrindnd) B8k iRed welld bealtraely (ﬁﬁﬂ? ccﬁibélﬂﬁtidiﬁs in the area near
regulatln%Avalves resort to the use of a constantly
P

opesrugesbSpARILi ¢ vent port for rel easing gas |eakage
directly to the atnosphere. Cearly, in the case of

i nfl ammat ory gas or epr03|ve ases the possib ?I
Jewsunessue resplaging vaves oF die @%es or Heliyerng gqsr?éa refatively low pressure,

BEGOTERS kRowiBlki QL Ry e HoANE! thedtddREShre subjecttd thakdges of

open port 1s not an optlon In view of the serlo#
pfb@ kighly ptessugred; gaf alp@g ivegters h Uplsaisoms groyisiog 4y ppderprgpgventing

F%ﬂgéa %%{1 ﬁ ffi‘i?f Bxggsulte%?sc'ﬁalfahéjin%ppédh%hﬂ{ds Qfith@the valve

s88 'sys reve such cat astrophic
rdblmasm mtroduox jan uhintendid, biag, igo th!al:egulNQs andspro@uecddistortion of the

N L

gRSBSo vuauusdqofamnmxﬂy apenairipisplic vere mp@ fcatrehaemﬁ gasaquﬁgj digectly

pressure edu n, deso b tOXI |

Qi ‘Tﬁﬁf’%’{lerﬁagj eﬁfgy &P 8 f g lr'yrﬁal VeJPe, z%lggggsgé)ﬁi %@mble
t ROGENIPRE ©F relddadgdein a doifingd larelaﬁ)yconfes t keriogsbealtls and safety hazard, .
reduced due,to residual absorbant material that may be
eﬁﬁ@%Pﬁ@@Wﬁﬁ?ﬁ?Pﬂﬁ@ndlscharglng gas. 25 Accordingly,
there is a need in the art for a gas assenbly del i very

t t hat ds th d d
R

meﬁggeyof HRER KRS £ROprie? driCaisARES sﬁtefn@ Gbt }ﬁretféiltﬁi@ @uch catastrophic
at nosphere or reducl n theggurlt of the

v b o Wor s PTG 528 teah
bggg{gxﬁ%ﬁfjsﬁ%e d ngﬁeﬁsﬂlp? ¥ﬁ%h&i@ abPhA1RIEUSS:stWtch operate at ambient

ity o accid spillage or rel ease of
ti@mperatunechn ehingy a Presee regluwgg glesoafs toygpy fluids from zeolite materials

BB Pl s el avon s

hadutbd g, to residual absorbant material that may be entrained within the discharging gas.

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 duoe fo enirained 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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storage and delivery of toxic fluids. A further object

of this invention is to provide a discharge system
sirains the flow of 5 gas during nornal

%’E&gg’%‘@gg}ﬁ; as well as during any kind of val velr}FT"Usm's"ﬂ37735

m shandl i ng or valve failure. SUMVARY OF THE

| NVENTI ON 10 The present invention relates to a gas

delivery val ve device that provides a controlled

CARBMNbIGat bihis inventidnhetofelimirtesinureed for horbengtto thrgiol th handling,

devi ce §$ the rocE@ |ng tool. In one aspect, the

phosags ARd FeliveR PY 9R 8%t es to a perneable fluid val ve

- assenbly for delivery of a fluid froma fluid source

to a downstream processi ng tool, conprisin 15 an

|fh|ﬁethcr;§tbﬁf>t GG ARG A PROSKe AP ETAMA U Bt Sopet e g g of
%f &frmfii n fak Whell asfdu@ifiy bRekint WEdraBe utisiandlig or valve

perne e val ve deV|ce positi oned downstream fromthe

ffallirel source conprising a valve nenber and a

perneabl e val ve seat menber, wherein the valve device

i s adapted for novenent betmeen a sealing position 20

that bl ocks fl ui d SUMMATRY OF JHEINYENIEY "port and an

open position that permts fluid flow through the

inlet port and val ve device; wherein the val ve nenber

et mesbntrmt?emuld relates sg@mddlvetwwahnoﬁeme that psqvidep @ copigolled

posi tione

arpup S A b Apirdnits ABLG adifdidict by Bucrinial,

bor e therethrough for acceptance of an extension

tached t | east tion
TS aptrs Fromtbept AT S i P pflocdnlnl SAOPRRER B ccivery
off atfhil fvat & fuid e@rca e alewnstrenppiosesingieol copprising; t hat | S

end oft 8 BoyRy BRI PRI 2F &t ubcp Tor ASARE muia

Pednme bl semteri al for transference 30 of the fluid
fromthe f|UId so rce thro 5 the in

t.and the ..
p er rre appaealle Wlyievise p?qz]téa sgeétgxt % H;%gimq %’HFF] gorgpnsmg a
@z"ﬂn@%?&%ﬁﬁl‘)lggaﬂr@ééﬁt ¥Rt he 3 WO 2004/ 053367
PCT / USZOOS/ 03
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 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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val ve device is in the open position. The present
invention farther relates to fluid discharge froma

d tank and through the perneable valyve
gg\fﬁ@%’ﬁﬁer ein the per msagl e val vg devi ce i sFCT/US2003/037735
conmuni catively 5 connected to a chanber surroundi ng
a di aphragm The di aphragm defines an interior vol une
i solated from pressure conditions upstream of the
val ve devigfealtice §BesheMpbditidnne extension at the
second end of the valve nenber to control the novenent
of the valve nenber in a manner that retains the

o \oFos OB Rt dn TusthRe rebsad| b AGid ABShardeCFonk! ﬁbfehsuﬁzddftﬁ&&ldﬂ ¢rough
d|f erential between the interior, vol

omwnmgw afglyet Gricpn WRGFIR rthe Permeable vg e?ﬂ% Iwelagl“?lﬁf’é“’ely
V&W&teﬁqmeﬁ hah@ert Hﬁro@:i@ﬁg P@?dp%ﬂa@rﬂ 'liﬁ{EGdMﬁirag@a defiee an interior

furt retained 1n the sealing position b b th

rx@mq @htemn orepote copditiang upsipae afibe xHke Eite s%dﬁnﬁa@x%‘ﬁ“ €
aJx%ﬁm&I at € seJoh& %{1)(} Sf‘ﬁile th'ﬂvé REm6aY MEcABRHDEE molhifeny of ¥R valve
nenber I's prefera | ongat ed_structure wherein
t themlfer st mamer éat @Wgysdhp Wé@ reembes ity (e sealige position until a pressure
Ccﬁ& rgntizlegett\kr #1 %&E 61919&: 5?411@%&}5 %rﬂ ahd] ﬁle'ﬁ‘eﬂ&r d? (ﬁ[et chamber

rovi de suf C|en space S|ngethe ui d
trhm@klglb vhlvemiembatto {he ppenandtl@lh dhg eralme ransy bp Ewtheyfretained in
t Ive evi.ce. The f th
o o e sl e 0 B GAE bl U b ot e
OfirBiis bDife valed @émbee to the remai nder of the first end
extension to provide sufficient space in the bore for

filling of the fluid source when the valve nenber is
MERéaAIvE eetriber ik pleteyabBpartldnpdtbd msﬁutei vm:rem?fhe Iﬁrst atdoixteesion has a
a ect, the present [nvention r e 0 ab e

cgd gragwctggxg]equ%;:qldplatw&etp Itlf\lpexp% ?rtg) %Fﬂt space for

;La%ﬁu% B0 1A MrbRAhS RV pbrt RA PP RGeS s’b@tidrﬁﬁ‘ |’rhe valve device. The
conprising;, an inlet port_for connunl&*ﬁ#on Wi t

ofirst e exfengion gy Juigist FeEPTSE 2 R WHR Ad© 8‘°Ssrsr°8t?ﬂ“?h°8m°““°“
f feldtih tﬁ %rr&ﬁam@e'i_’ ofPth¥ BlsY 6nddRMh&éh 18 PedvideQRERiofIpaS tinl ﬁa m}re for

fromthe fluid source conprising a valve _nenber
Vilingofskefividregvirewhenie valvymemeer ysmaped el fully pen 18811
for novenent between a sealing position that blocks
fluid flow through the inlet port and an open p05|t|oq
tlhainotbe‘r anpecs, the predent ivepiiontyeleisy o £ teresble: il velve, pgembly for

V%h gle Vhi§ frox%% ﬂgﬂigsroﬁﬂ Vﬁ to a%wﬁﬂﬁ#‘éﬁ Tpﬁ’&@&ﬁfg tM%oxﬁprfsinﬁSt

a secon erein t
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 source 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 flnid
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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end is positioned in the inlet port; and 4 WD

2004/ 053367 PCT/ US2003/ 037735 wherein the val ve seat
nenber has an abutting first end having a bore

?ﬂ%*%%ﬁ?ﬁugh for acceptance of an extension ab$HEPRIPP/037735

to at least a section of the second end of the valve

menber; and wherein the extension at the second end of

the val ve nenber is fabricated of 5 a fluid perneable

mat eri al f ovhetefraths fvalve et lﬂémlieh thad latiabutfing Myst Red fhh\tihgj a bore

source,th h, the inlet, po thr h. t he perneab

ot enaBREBHE A RSPl BT ISt GO b FHBw B eIopygY the

bor e agcdnii@ndélikevabRMeneriel to the downstream

processing tool when the valve device is in an

posi tion. TaowRdhr erasiehaigbimerind caf of e valyesaanier ipirisated of

assenty ﬁm@ﬁﬁmeme SRR e tamderé 8 the 170 FRREHe f1RA SéukdeQRrough
for prOV|d|ng for novenent of fluid through the inlet

port, ¥ eép%lﬂ}m%ghﬁbq m%%bl?fextepﬁ@l Qfthe ealypemesaler and then to the
ext ensfuGw SiBbi e vilveRanheMo a&ﬂg hen th
si de vvgl I's of thee outflow bore I n e %%Eégﬁ%tbﬁ% o The
menbervalve devdes if iIntagopennosiioient of substantially all
fluid through the perneable material portion of the
val ve device to the downstream processi ng 15 tool,
eWgen thetrempenents i HHogresent valve asseiblptiarcemtt engagedhand thus in an open
P N c
PSRRI R Dy Qhent BPANE ¥ ot TRITBES pbil P&?e%@; £08flon of
i the Wuldedlemheraaxteagcn wieins Iimet@.aga@ witki etddl qontacttmgfﬂham@b walls of the
S e nt aj. ner er. f L. .
AT paR 20 Sy Foel PeRRE b AR e TSl ant uia
ftlhmiugh ﬂmlpenmable miasdriabportide’ &frthe viles davide tp mtclbﬁmismtpﬂocessmg

reg at i.ts fai a erat|
18 e teCisal mitbonin S Bhndiond o fheopetmerbll eehe gt the vaive
pﬁﬁﬂﬁ@bﬁﬁeyﬁ@ﬁﬁmﬂﬁﬁﬁﬁmiy for controlling gas delivery
froma higher pressure fluid source to a | ower
pressure processing 25 tool conprising: a valve

PRHP RFéctivENEI 18 Yal e @RS 2l Be Wehlle@inVi e RatSSRuliRg within the fluid
menber; and a fluid Egrneable i nsert positioned

LROVRGR eARtaits of arliasent i the exteriar ef thivdlujdsoneee seniringig A lpesipre within
thatnidSsouiR! Rh@fed bAT ftﬂeo%ﬁ%rgﬂeéﬂo‘fl WNED riBitof BhY Gts fail safe

poppet is sealingly engage
operation,

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
2 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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30 the val ve seating nmenber thereby preventing fluid

flow through the val ve assenbly, wherein the quid
rmeabl e insert provides a diffusional path fo

\Q’Pa‘*ﬂ%“r’“é? 360f all flowing 5 WD 2004/ 053367 PCI/US20031037735

PCT/ US2003/ 037735 fluid fromthe higher pressure

fluid source when the val ve poppet is not sealingly

engaged wth the valve seating nenber, and wherein

- t feidEBm®a Dighed edid fAa@oee WAGELILE 98lvé ﬁi Retlif ot sea.]mgly engaged
e

sea | e.and engageabl e surface of either the valve
b‘bzﬁ ¢ Bive g anarbes aud FAgCHeRbRgmeayle ifsegt qap e Fspried into the

asmare and El%a%bﬁﬁ& Qiffacd SPCRRUr i Valve baphpBorl® A BLRAE mbAber.
di scharging fluid froma fluid source container to a
downst ream processi ng tool while reducing uncontrolled

diaSe€ AateCasplct, fthd brblseht RMRnkbe r&ﬂ&tt@'ar’xﬁéthodt o g d.??fa R fluid from a
conmpri si ng: ConneCt|ng an outl et Ort of ul

sHtif crouros neodiaHer 19 ¢ depnsheast Pwpasmef topl while éeduasg awpinjrotled

dgivd spﬁsnah&n% Aingr, 12 kb H@Sﬂﬁ@d nd a per meabl e

val \?gl%geat nmenber ; cov\,hlélr elnt hg va S“%Few ce i s adapted

for meoRRRetng Heewtst not of e dluid goyseséantainer to prminlds|pohaf a valve

f Lddl Chy ’ .the inlet port and an open position
afﬁ%%%ﬁﬁ%g&; urd flow through the inlet port and

vaIvead@hwmenmwhmdepﬂnmﬂdewﬁMew&nnenbex has a first end

and a seco a t.he f.i d_ 15 osi ti

M he ot Spergl e ale Bieed {dhbof B ot Sucs? oS 8 positon

an abub blegks fluid flowe dolph \thenipled poro ridf dnpen Pexttidn that permits fluid

t her et n f .an extension attached

to at 418’%@‘? @%@%%B%&dﬁ %ﬁ%g ®¥i%&cond end of the val ve

menber ; andhmﬁm Valve Rendbliias i Fistlehd &id 2R6bnafend BRI the first end

val ve, seat ﬁ? rises an insert 20 that is

conf offRHP ﬂéﬂ for engagenent with the second

end of t hewhétﬁh‘ﬂfé ViRRRes nafthef ﬁéardnca@ﬁtﬁﬁg ﬁfst @ndfﬂa'#ing an outflow

per meabl e naterlal for transference uid from

the fPoedhadiypresd Pracemimes #@nleﬁ're@%wnp%nafheﬂmtﬁ%éta section of the
per”EaabﬁimﬂQ@ﬁkQﬁw@ﬁmhﬁﬁzMﬁ'Ve seat nmenber to the
downstr eam roceSS|n tool when the valve device is

in the ope‘ﬁ thejabplng, firgt el of|thswakep seatunenber epmnrises an insert
fluid sour@ﬁ i %Hf&hﬁl%{y dREgHE o REgAGhét wRR e second end of the

per meabl e val ve
valve member and fabricated of a fluid permeable material for transference

e

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 to 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 to an inlet port of a valve
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seat nenber, outflow port to a downstream processing
tool. Likew se, the present invention relates to a
thoq for discharging fluid froma fluid source
g&ﬁ“?ﬂ%@%"to a downstream processi ng tool whi PET/US2003/037735
reduci ng uncontroll ed discharge of fluid 30 fromthe
container, the nethod conprising: connecting an outl et
port of a fluid source container to an inlet port of a
Vadderidly Bvidod@Riin@53367 PCT/ US2003/ 037735 assenbly

device conprising; a.valve nmenber and a val ve seat
rrerrbeF‘;V"J‘]\?%nEF’@}"ﬁa?%”ew\]/‘?ls@aénlfg'\slﬂee is adapted for

movenent bgh&e the Faise€advida s dagbd foPMovdnivat bebheaa ki Sedlihglpabition
flowthrou%g the inlet ﬁgrt, nd an open posjtign. that

per i tat blogksdluidsflaw Gippus t?%aqdﬁp@penpmspog t pepmyfs, fluid
devi C o \Wi&h i the thidporiand Qa108ddhRE, has a first end and a

second end, wherein the first end is positioned in
the inlet yharein thervalvamemberhat pErsyendaad 8 sepndrgdpwhersiy the first

an ab?{‘]&r% gﬁ%ﬁdﬁé&tﬁﬂ%pﬁo‘ﬂ;% a outflow bore

t here or acceptance of an extension attached
to at | easwheein dit vabig soft meneber hep apcabyiiing dind cad bavieg 2 outflow

| ' ' of the
val ve PB@ %?JMP%%%E%?“& S8 RhERSHB e o att]ljhﬁﬁt?ag&‘é&%ﬂ f th

end o he va I's fabricated of a
per neadzbmd endtof the xhlvé membearzandf er ence of the fluid from

the fluid R ereii the e @I%o%ia?ﬁfe SEJ(I:B&) il atvB nfinbBO Babricated of
t hr ough t he per neabl'e extension of the valve nenber
and t hefludditpbingeabl onateripl forhtransference o€die fwidblom tthe fiwid source

downstream 15 prqcessing.t ool n I V]

o el R A B Pahtprusl g kSl b e vatve
f1 ui d nebEcC end @it autfiler toer ofighe tvilee isedtehemler ttp the downstream
per meabl e val v mepbe tension, outflow port to a
downs PPEST %’ﬁ@léeé’i 'ﬂ%" Sorveerig %8W°§W8n’$$‘ﬁ er

aspecowap duAty@n e JRAl irct bentdify ERdugh theihled pobicpameable valve
apparent fromthe 20 fqllow ng nore detail ed

daeater gxtension. quilastportio g GAVRATERT BricsRiagoth e
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is a side elevatiopal ,view of a
pEherbensiond othpnaspegisind edvantagen ef the Ewerion Wil becpmg Apparent from the

following more detailed description, taken in conjunction with the accompanying drawings.
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 a filling mode.
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25 showi ng the perneabl e val ve seat and val ve poppet
in a closed and sealing position. Figure 2 is a side

evat i | view of a perneabl e val ve device of the
g#%é@%#ggﬁvention showi ng t he perneabl e val vBCTUE}H03/037735
and val ve poppet in an open and di schargi ng node. 30
Figure 3 is a side elevational view of a perneable
val ve device of the present invention show ng the
pERigmadisa siRlkearfnaltviewek MathMendOdRRA df thedprdsbhtlinvdfkion showing
nqge. 7 WO 2004/ 053367 PCTI US2003/ 037735, 'Figure 4 is
a "4 Heveeral &g wlvn PopPehRasing fnBitRerblomiwgioRdnt dpsed jgad sealing
ppesiegt. | nventi on show ng the val ve seat and val ve
poppet having a perneable extension in a closed and
sealing position. 5 Figures 5 and 6 show t he val ve
aAFHRMARISYn®@6 sliowaHE Paldk ds@nfbly JriRRt4 i?td et Q{i S bEERAL I  mrongh
t hrough _the perneabl e extension of the va!%e poppet.
Fithgieanerblg geprsionied thg aplyepapsetenbl y of Figure 4 fully
extended in the fill node for easy and quick filling.
10 Figures 8 and 9 show the perneabl e val ve assenbly
i Higgrepothawe theivalve assembdy of Bigare 4usilnextandedial thofils meyes foe masy and
fﬁﬁdgﬁmﬁgsion and contraction that translates novingly
engageabfe novenent to the val ve assenbly. 15
DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND THE

CRSETSR: o  F SER R BSEPRA0 e s
pbadbwar sysen fdr uexbanstusC ndi contbacticre Sl I fraheldted QNdvEngllP engageable
fﬁsgwa gl idgfource i s acconplished by diffusing the
gas‘?ﬁ?iﬁéﬁv'vefﬁmﬂ Ymeabl e section of a val ve
assenbly device. Referring to Figures 1-3, a valve

venbrsain GEsCrirtig B8 RRST iy ' FhE Hivmrawn
menber 12 (poppet) amimsONBMBNET SEEREGENDEr 14.

Encl osed within the val ve seat nenber is an insert 16
fabricated of a perneable material for 25 diffusing

ORSicdorRA e Wil fresefl ThRAHS c&ﬁﬁouédmmﬂmgéoﬁ&gés@%iz@& fiuid, such as
| Spose

fluid under pressure is preferably d ]
| hPrEPEaed (teriq s iroaha flnid sayrehis aoepmpéished b diffuging the gas through a
[Rh&bE8aMoR bf 4 4fve 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 pressure 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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val ve assenbly is a processing tool (not shown) that
requires fluid at | ow pressure. The valve assenbly

A the present invention controls pass
9@U#§&P?%ﬁ1the source to the domnstrean1toolgggagkmmans
Val ve nenber 12 conprises a first end extension 18
which in Figures 1-3 extends axially 8 WO 2004/ 053367
PCT/ US2003/ 037735 outward and is of sufficient |ength
t ouinardeand is oftsofficient lengihad extend in@Qhe ihleepdri 20etht Hiad thatds attached to

A L SRR SRR 58 Bl b S

138/tas a amallal dr@s-s@tans diendion frddtive itdaiesdifensioa! o’ﬂﬂlé/ﬁl& Qort to
ort to, provjde sufficient

f h I
¢ oot AR bafte Moo ofhe kg Rl it e Haidisores hrough

f lihel ielleS o, COn tHarsB34EA 8151 $thBe bdlhedBr s a Qﬁnﬁ%’& BEGAY Curface 22
eﬂPFOf t he valve nmenber is a seatin

EReagos yvithy ﬁq&%ﬂe@ﬁ’@%}@% cevaeIn conigwed a8 é@fﬂ@ﬁa‘i n@ﬂw Permeable valve
I 83hehe @bt 140 MfHe SoRE e bf BE Gardeh Qrf'lbetr tﬁﬁtﬂéfédﬁﬁ@l@ésednveﬁ efon 26

seat nmenber 14. The second end of the val ve nenb
f thet erdendg Brigan ewBove hore 28 dies prdendg Bito grideiravergesahmanghi the permeable
aPaieddehiqeRpre 28 that extends into and traverses
t hrough the perneable valve seat nenber. 10 Figure 1
iIIustrates one enbodi ment of the perneable valve
; i v, [ n th e

PR ! bl G B e B0 S i ol Boe B B presnt

VHW%“@OH S\éaltemﬂhﬂbféve Mp&tcnémﬂierﬂhlssﬁmj enpaggd uwith the perin@able valve

CESHA0E 1Y b TR o il LGS b B o e
peEosoesiy éoolrat él’head:ontaﬁﬁtgr burfube 28 o¥Sthe QPeRheabie! Matt:s0!iddeRAI6 is
t he val ve nenber surface 22

fromthe. e.b

a??&lmé%{%%ﬁgiaf?ﬂ %2 tﬂﬂoﬁwﬂ ce i thevaliyednemiis susfapect? 298 exlgnsion 26
| Felies T vRAdN e HBH@IHAF alinPeim@able ihleHat r at es the

per meabl e val ve assenbly in the operating position for
flow of fluids fromthe fluid source through the

| M@t 2 Elﬁfs&atesﬂ:ﬁ@ﬁ@i‘ﬂeefbt&evaﬂ@ %Qeﬁﬁlglthg\gle \ofw?ér%%g %ﬂi‘?&r fmaﬂ;QY of fluids

20 through the perneabl e inser ve sea
m&e ﬂmd spxrreer dyaugh yhe infes pestt asowidothe Béadi of B¢ ralyle tmember and

ftl'ntou Lﬁoéﬁ‘ tﬁé)\ya?ve Sgatt[%%bepi‘{ ldref%fig S&lg extension 26

f|UId pa ses t rou
ds sizady tordip wighin diret mtﬂow rbotmi:eﬂ:at all ghisperisele ﬂmdnpnssdslthrough the
Sp%ﬁllleaf)lg n{a%{dlr. €An o-ring may be further included to provide a movable seal to insure

transference of fluids through only the permeable insert 16.

Figure 3 shows the present embodiment in the fill mode. To facilitate quick refilling of the
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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transference of fluids through only the perneabl e

insert 16. 25 Figure 3 shows the present enbodi nent in
the fill nmode. To facilitate quick refilling of the
MO ce, the val ve menber extension 26 i BCT/PI0Y3/037735
extended away fromthe val ve seat nenber 14.

Preferably, the extension 26 is structurally

configured to include a snaller dinmensional end 30

t ITagure s GhovekeshotheS @A Eiridnt gﬂﬂleizesg’tﬁtﬁﬂ%ﬁﬁbnt Wherd ﬁ{ég:fe eable valve
surfa 6’$f the. outflow bore 28 and the narrowed en 3
a

3ESERPY Y compise e Rewpehl wiveo memberpdopndia vable fepiyingmber. 44.
f IremheaBle vane hérates e @ fa I 7
[ rRitheaBe ARG hains 42 R00REs bl LRuh 1o %‘“‘3*1 in Figures 4-7
s IF5RRds A isiLy entwaidod inefeuffistent hegﬂp toeestemd isite) ‘tlmnnineqmrt 48, the line
Dk ache 8 AE AL S cnISEHDLY 08 Buf B BER aflergyty. The
Pdirsiend p}éem;@h wé hneem;;alleﬁ, Qrommslehm&sfon elsitive 16l the dimension of

ex xi al |
5 I UL, S et o
i Fuidtsomoe thrﬂl@h ﬂtehnleil panie Gn ihh atcond erfilt df figsvathe tnferitl8Lis a seating or

fI C transf.erence of the fluid

it 50 Bt e 3R EOS SaCndinedrieiooM comfieniad Sipsce 52 o the
S M‘H’vé mat 1aEmtes 445 ETHel sodRl efl] SFRRSVAAR et fuMBerlcBmpias a permeable
di nensi o the inlet paort to provide sufficlent
spH ‘E"é““f‘o“?’ '?H)‘\Fé‘#é‘gﬂ i ag patflgy sE@FPag@ thaty traverfes) thrugin thehgalve seat
f hdinBersour ce through the inlet port. On the second end
of the valve nenber is a seating or abutting surface
50 that engages with a corresponding reversely
C RNthis WM vBGine: f e
The second eﬁgﬁ%qﬁ?ﬁ%$%ém%§§ﬁ% ?ﬁﬁﬁkgévgﬁﬁ%%%%eépéma%
pEPYigesn diffughle spréace forseontrefled t@mfm of igesss Ammothe ilpatmam fluid
b u valve seat. ne
e 85t Wb B Siok Mo RIS 43t Y iRler TEARE, ind he
aermedblegextepsioh® aralfivly msma@thh tepabt keat mbﬁlbamvand @8tflaw bore

e f con ed transf erence of
30 fotOlPh Seelid R 0 Brc T A A0 AT 1454 FBRCS 10 ho processing
diovin s'['lueeptmnmbm:es«ﬁlsibg S4p ol cordpﬂbtd‘fy Halad4ronk MR Nl \&Burce by the
t he Hgable extensi on 54 are

£ q%)“ﬁ J‘é‘}?ég‘b 8’5"*\?&(‘% THoRE S\&‘éﬁ‘:?xé phyalpesmeruriaoe Fnbpth of which are
meﬁhﬁmbhﬁnﬁmmﬁﬁmﬂ@mﬁ@ﬁﬂ1a sealing junction to prevent
fluid flow fromthe fluid source to the processing

tool. The perneabl e extension 54, is conpletely

isQiratsamd b ﬁmfphﬂrﬁegbl@ 9&1&%5 g} 1y i %’163)9 ﬁ@ eﬂo@ﬁortl for low and

junction of valve mber surface
Jiigher, flaw mf fiyiss Hrogt ﬂ\ﬂkﬂm_,{h squras through the inlet port, through a channel 58

around the head of the valve member and through the permeable wall of permeable

extension 54 to the outflow bore 56. Preferably, the permeable extension 54 is sized to fit
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

io




fabricated of an inperneable material Figures 5 and 6
iIIustrate t he perneabl e val ve assenbly in the

eratln position for low and higher flow of fluids

1&55F| ui d source through the inlet port, PEHPEIH037735

a channel 58 25 around the head of the val ve nenber
and through the perneable wall of perneabl e extension
54 to the outflow bore 56. Preferably, the perneable
exER hadnftRr 54 in 1% A ‘iianQ fhk texteddel %éﬁhﬁ&p 94 %H]%(LLSOXV gR}%(!g 59 that

so that all dispensed f ["ui d passes t hroug
pdaoititeips easyrdifing (o6 fthet fuid tshiercel byvrbmaassemnhp rwn&eab]emgtmmm 54 and

%mF# I%m%”'ggégﬁépis enbodi ment in the fill node. To

faci ate "qui lling of the fluid source, the
per meabl e val ve nenber extension 54 is fully extended

a r 2004/ 053

P ey 8 s eyl ThO VSRR pge et drpg et contros

t e ?ﬁfhndtﬁ'dhaﬁmdaﬁatl 15l4mﬁadjg&ﬁ5pr$slsg:_e gﬁdﬂﬁmﬁtﬁaﬂdéaf the fluid and also
CI Lta . u

U e Ty ot gt

dipressutd spikientvidl resullielownsttehm. Eei[hﬂlypﬁy paaihide ﬁﬁ{eﬂﬁltﬁﬂt is vapor/gas

fabri cat [ t | i
ng’ralleiﬁﬁ e%@'é%‘%rp VE Su i Ve % ef‘}“@’ edFe‘f S?q?rgﬁ&f i Wéf{e vagety of

10 | pabﬁtauy Baefidl hfateﬁﬁle Sﬁdlﬁcﬁng’;lﬂﬂ ek S paliptosylQe, ﬁdl‘ﬁnrfyh&ﬁng fluoride,

1
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&1 b|||t of the perneable mat eri al

Tﬂ‘? gf‘?#aﬁ S )455) POTP% teeand FlicRssy o Qne greferpedt useful material
peﬁﬁﬁﬁagmgphgﬁﬁmwﬂﬁ¢mﬁesult downstream Generally any
perneable material that is vapor/gas perneable and

preferably liquid inpermeable may be used and forned

Oiaeﬁeé{ﬁoﬁeof/ ﬁéeEttMrogéh lpgl fsy'iki lpaybiy. Wwﬂ@ A hstabulated

i ncl udi ng, or exanpl propylene ene
f paymesbildy valpes| qftaemdafvaw o€ mhtefialp potentially fsultnbleom:étamneauon

pgl?%/vn l]nlj\’/ %ﬁ%glﬁe‘%‘%uegie?%&{ ["E‘g}’%g‘g‘w °d%fd§£gl§§ egasttﬁ DL 53% em in
pasicyndance with the preséiit ivemgionphenomenon and t abul at ed 15

perneability values of a wide variety of materials
potentially suitable for the pernmeation insert or

phrg&waﬂj fbe parhvaionf e pa thlt@ﬂ@i?@/pdlﬁn@iﬁﬂﬂhﬁ)iﬁdbtdtﬁﬂﬂ@ BY tha fallowing
S, LY YA e ESRAYBACE B 5B 58 R e

aaoﬂmilejmaltemaf bl standard dﬁﬁ@i‘dﬂﬂt@ el frysshib; &mfi CSAI R\he W @rfacdQirea of the
I%u &t Ig&ﬂg afz:% ET%LH,?%II e rxgllﬁ go gorgliosg]ﬁ nrgtg to!f 8@1‘11’123%}0161 bsz:. I{u?nber of
means including; changing the temperature that will change the vapor pressure and diffusion
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 exfension 26, A pressure differential facilitates movement of

11
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pol yneric material, at standard tenperature and

pressure, and SA is the surface area of the

ﬁﬁ;neatlon surface. Thus, it is possible to contr
FOPUI584f permeation by a nunmber of means PCT/US2003037735

i ncludi ng; changing the tenperature that will change

t he vapor pressure and diffusion constant across the

perneabl e wal I ; changing the thickness of the

pelimdtd enewdbr int@dfl a%by MRENERI SorhédpleC RANY5AE nidider 64. In the

d rface t.he diffusi stem by novin
C RS oabe it rberd Sl sty 3 elve S wowher vhich i
| AhARiove fhid & aapfrbhakd wivkaterbac| usi on is several
systens such as shown in Figures 8 and 9. The
per neabl e val ve assenbly can be included in a 30

I gthié Brefire G ths BRdmHeP 90 id%?eat%r @@1{ ﬂh@?fess}él%ﬁt@ﬁlég dl%t 4

interior chanmber 68 that directly attache
s iyalume §3.arfiapbragesysem amh@eo tha vplve msmber 63ivil evnélmctl aa<|1 the valve

f aGidb 3

bl IS oY SRS B varfe sl el 6P R0 ent g A oF g gpeh the

t mgnp@lmbhel viathe evabre atssembiyh eBaMIIy IthB tiiaphragm 66 is compressed

ALPERA L e piklBor 3 NEL Rk BEVR o e Flshongs v

i mnc)ahthle fﬁnmngreﬁsumrﬁnt thambed mesumg&e the cﬁaﬂlﬁ:aghh@;ls{éﬁﬁé’%lﬂx@and, as
t he a reater than e-sel ecte
ip B i e S S sl e Ive gngpbg, Y estghish fluid
S ﬁ&\t/ ﬂn‘btfghttﬁmﬂbﬁdeablb hdRe il Se WEIvERADREMELZ t0\hk lbuEIBR!PoA TS, through
a@thﬂgrvalve nber will be urged towards the valve
H5ad ot theprpgessingdeolat 39 £1 ow t hr ough t he
perneabl e material of the valve assenbly. Basically
t he diag@ragn166 Is_conpressed . forcing the val ve
le; Yplypodpeeabbynat Hig progent juyepéonsway be yseddn|any gysjem that
efbﬂ@d&@hﬁgﬁlg-ﬁ:?%éuh%d ghl@ 1R Eﬁlnti&eor blddksd HRE &5 1868r, ubkable level as the
chanber “70 subsi des, the di aphragm system can expan
282 PasievHrauE mogher plege ofyfiapipmeridhat gprs srvalverpoppats dhe sysigm may
0
B TR SeronP o SR Bl b Prossur ki Gl boon and
odmﬁm@mmbﬁpmnﬂe, t hrough chanber 70 and on to the
processing tool at 80. 15 The perneabl e val ve assenbly
of the present invention nay be used in any system
that reduces highly-pressurized gas in a cylinder or
process line to a | ower, useable level as the gas
passes through another piece of equipnment that uses a
val ve poppet. The systemmay further conprise a
bel | ow system or springs that react to a pressure
differential to open and

.U

e internal
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cl ose the val ve poppet. 20 12 WO 2004/ 053367

PCTI US2003/ 037735 CLAIMS That which is clained is: 5

1. A perneable fluid valve assenbly for delivery of a

PO a fluid source to a downstream pr5€'é§§409@937735

tool conprising; an inlet port for conmunication wth

an outlet of a fluid source for flowing fluid from

the fluid source; a perneabl e val ve device positioned
geamfromthe fluid source conprising a 10

val ve nenber and a perneabl e val ve seat nenber;

wherein the val ve device is adapted for novenent

e .ghgcﬁggéq'igg 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 cg; | R . [ ;

SEcond: EAELR Rtk BkuTRRERV IS8 hid Bl FAFRRLR 10

i duiwarstrepmiprgeessingriedl noprisingal ve seat nmenber has an

abutti i.rst V] : : .

*or o th Pt gf of Schulbicalh, 3R i@ e 38 Esource for fowing id

t forathe fledsburae;sect i on of the second end of the valve

menber; and .wherein.the.abutting first end, of th . .
Val v B ks oo oy et APt fom FlDRLsobf comprisig
CRRk QiefibBgini a perichlie vtk fameabgagenent with the second

end of the val.ve ne r .and . fabyri cat ed a fl ui "
o maabl o WEGH fis e O i OpRRDiE BouFionh e Preie eqipg pyston
the f kil Blo8@UTKEEHoW Hireisl el it hoM Aid A @pen posilioh Mgt permits fluid
per neabl e sectjon of the valye, seat nenber to the

qomnsﬂPEéW?Wﬁﬂgb@g%ﬁﬁﬁmﬁB@We%ﬂ@ﬁ the valve device is

i n the opegrdeQs kel valie némber had B € S RAR Bodnli ehdlandsthe/Brst end
assenbly according to claim1l, wherein the fluid

sour c & popifonedjn e sketpe®d tank. 3. The perneable fluid

val ve asseffiliyin #eCRIIBH nlethbb! fs Th 26utiEfilt thaliGnY 3h ¥atow

menber
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 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 member,

13




10

15

20

25

30

is an el ongated structure conprising a first end

ext ensi on having a reduced cross-section 30 relative

to the inlet port to provide sufficient area for
W53 7 ui d through the inlet port around tReTY8100037735
menber to pass through the perneable section of the

val ve seat nenber. 13 WD 2004/ 053367

PCT/ US2003/ 037735 4. The perneable fluid val ve

agisenbThe pameatdt figid valve bbbl acobiBiLio clARes, idlekth 6 Fhive seat
neqp%r urt her cogprlseﬁ aq1outflom1bore_through t he ]
s EET1°0N "FRBY PUBTEE Gt OFHRW fIof Hrough fhe ststien ibrigatedapf the fluid
t permealbly enatgiall inB e stAmenelloy rddfivag R fin EXLRA aMEhed to the
attached %g the second end of the vaFve menber ,

WiEPRS Fnd pethp valve ansmbegerpinitlie pintsmalinglyHis ithia thebore to allow
alnloR¥ihént FDHE BRB butlsostalall) 2dBedd WnidSHBS (ﬂﬂx;o i
fluid passage through thg bocr:e f}d?r% t%e u%%é(b‘gg%%?%ﬂmd
550M¥Ye perneable fluid val ve assenbly according to
claim4, further conprising a chanber surrounding a

di aphragm that defines an interior volune isolated

f Pom priesregpeable fuid yale wisombly asewrdisa e olaim He fintler eomprising a
eLIBIRA suddndAI 2B ' f. the val ve er

to control the ?rggg}ﬁé%ltﬁ ia]g* Hﬁ?gé th, teston Yokt o rom pressure
edvddiong frstreane ofithe salverdemeat and engagbé with thetpheof theadlvengember to

PASk LI ' ifferential between.the .
PP @0k Bt B R Wi S o pis i vemee n e
t $velingrposition untileemessive differontal ibetvizen tHednttdie VORI of the diaphragm

T ble fluid val bl
20 el Rion s S| RSt o B or e by o

nmeans positioned near the first end of the valve

nber,and hol di the valv menber in the sealing .
g%si t i%ﬁ.p .eahrﬁeﬁ'gg rvﬁg’gtﬂsg’m?’lyu F‘Eﬁ’o’ﬁflg}gv'@ &@é‘béplfvmef comprising
avesitientlinfegng Sositlonédeds thelfRdt bl of HR VilvE RAAIRP AP Roldia the valve
has .a reﬁluce,cr 0SS-section tip to provide sufficient

PR i {he $aling ROSERY bore for filling of the fluid
source when the valve nenber is noved to the fully

open sition. 8. The perneable fluid valve assenbly

a’g cor dPnBerigatly Byidvaive agpembly ascarfiag treglaimat Whereindlst pi prtension
iHgs @fed . bR f iH e ;
trave rdggiagﬁr%t%o%q?ﬁg lplt\3)glld\% E&fggig{ni %geg lggﬁer%l %%}r ].Jor% .for’gl ling of
e Thedisqugne wdies Bisyplye momber is rovied tmthe fully opeh msitiore e

contai ner to a downstream processing tool while

reduci ng uncontrol |l ed di scharge of fluid fromthe

Sont alkrepermpdide finid 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 2 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:
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met hod conprising: 30 connecting an outlet port of a
fluid source container to an inlet port of a valve
assenbly device conprising: 14 WO 2004/ 053367

W&ﬁ“?jé%ﬁé/ 037735 a val ve nember and a per meBpl/ES2003/37735
val ve seat nenber; wherein the valve device is adapted
for novenent between a sealing position that bl ocks
fluid flow through the inlet port and an open position

that RELRE nembérdhdla pdrhesdietvave yglomkdaberj Nl et port and
val ve device; 5 wherein.the val

. menber s afirst ..
end and- o VereRBesRl deiredtaAned Br PEGe BRsR e crasRpsiion
i Nt heygk Blodlts MRQT How WRGIR ik ihiREpirpdndemnSpal poskiob dnt pasits fluid
an abutting first_ end having ,an outflow bore

- t her etflowdtrgnelythe inletpastnd ¥el&® 9% ext ensi on at t ached

to at | easgh&eiﬁ AelvaRE nRinbbi s 2 TRt eiflar@Chend bitPandahe/first end
menber; and 10 wherein the abutting first end of the

val ve ispogitiopadripthe SRR ses an insert that is

conform ng{vxer&ﬁ el e §eht %b%p%gﬁmﬁﬁmggmheﬂdn@vﬁg@%ﬁtﬂow

end of the valve nenber and fabricated of a fluid .
per e &btedherefiuenghalbr foorptanpeefon sxispuien atigghed froatfgagf apegtiogpf the

t he flsgc{ogdén%%&”&%vh%ﬁ%ﬁhé}ﬁﬂ inlet port and the

per meabl’e” “section o val ve seat nenber to the )
downst r eanwherein dlssibniging st endhefrihe vedve sb8 mepbpe cofenpisgscean nsert

L B ) I e o

fluid sour he=n
per meabl e vAvergemimeand frbiidated, of auffid peunpabie metetiad for transference

g g \;\/2 ﬁ% Ir 5 a;n%ft'i-lg gﬁ%ﬁg&r‘]‘? P\tﬁ 3818%?]1180& tﬁr\?gge}{/t%? %@%ﬁ%gﬁ%:x% ﬁl:éerpermeable

pressure ffddiich of 2R valRe E@Embmbea td thedowipiress poeessing tool when the
processing too| conprising: a.valve poppet novingly
engageabl ef’wet‘i‘?“ﬁe & %"%ﬂgé’t’?‘ﬂﬂl’ ﬁ‘gﬁber - and a fluid
per meailvihel MSERém BRIuld BERE chifding @ioigheheiakirppamedble valve

“and the val ve seatin menber, whereiin the fluid

pestaaen optlewport foa JOSERIRARAPTeSeRRE P Ywi ng f1 ui d when
t he

10. 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 vaive poppet and the valve seating
member,
wherein the fluid permeable insert is isolated from ﬂowit}g 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
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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25 val ve poppet is sealingly engaged with the val ve

seati ng nenber thereby preventing fluid flow through

t he val ve assenbly, wherein the fluid perneable insert
WO di ffusional path for transfer of BFFUS2003/037735
flowng fluid fromthe higher pressure fluid source

when the val ve poppet 1is not sealingly engaged with

t he val ve seating nmenber, and 30 wherein the perneabl e
inserts edd® S Qalve thsbiblY frh@1iSeA LAY fleidaith a fluid source to a
engageabl e surface of ejther the val ve seat nenber or
tWaWrW%FQOI 1HBRAEINE004/ 053367 PCT/ US2003/ 037735

11, ARedsBRR!8r SdnthhicdBb RiRSS SBIN: f b Tnidi@hick ForyfiWind fluid
fluid froma fluid source to a downstream processing
tfon the igrsP¥Peig: an inlet port for comunication with

an oubl BiveQfevide pbditictled QbEtedi® frofd MY Mg bduttleChonphiQfy a valve
the flui J source; 5 a valve device positioned

doemir presdaialvie 6ot wikebdr] ui d source conprising a val ve
menber - and,, réﬁ?h%% 15E@vi ted P ELGINMAnf (REveba k W&iting position
device is adapte For novenen et ween a sealing ) ]
posi t ilfahbloghsdtuidhflaye ibeouish diednlel ot ankrap wptn Rokisior Alagpermits fluid
port Lt ] .permts fluid flow

t hr ougﬁgttﬁgu%%ﬁﬁg?]e o%ttahgg%ﬁ%‘ge}“\?g’ devi ce, 10 wherein

t he val ve wisndiethe vaise mefberdias figt enddndia sesowshehdewbprein the first
wherein the.first . e | S.positioned in the inlet

port; c%dn%p(\?%hé’rn %‘flﬁ ﬂfehuglgt\fléﬁ% vgn%seat menber has an

abutting fwiesdin ¢edvdiayieay nember kas dohabutdinp rfostgéndf laving a bore

oot BrroRh 5 GBI of e SRR Yarta Thoa BB 2 Setion of we

wher eidrofided @Rthe RaiOmemberida@ second end of the valve
menber is fabricated of fl ui E}'Ei]eqrf abl e mater.

for transf¥hegsibe sxtension af figsepop VRIVE I g 5 fapricated of

t hr ouguidtgeBndabib GlateR RN by trdnbreR& JTBRAvEl Soh @R Fhu@isoice through
t he val ve nmenber and the outfl ow bare of

t he _val ve
seat fEBErPoftohe RemedlhetmeianPhile JeEe mAgber e g uiowpgre of
val Ve yflQ¥ivE Gal Medbr tAfle &RARrRASIrbdeBfg 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 o 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.

14.  The permeable fluid valve assembly according to claim 13, whersin the valve seat

member further comprises a bore through the section fabricated of the fluid permeable

16




20 12. The perneable fluid valve assenbly according to
claim1ll, wherein the fluid source is a pressurized
tank. 13. The perneable fluid valve assenbly accordin

VO 0044053611, wherein the valve 25 nenber is BRI/US2003/037735
el ongated structure conprising a first end extension
havi ng a reduced cross- section relative to the inlet
port to provide sufficient area for passing fluid

t HhAHANint e valv Rt mddet 1R &&Uﬂglgltagﬁn %)?éntgﬁn DRIRES 1ol stecond end

pass through the perneable sec C e val ve sea
valvg guember, wheremchepintsedingly fiteiwithin Vie twes wrdiow movement in

A9 B lbaftafl) il aHRGHEMD gt%%@ 0% $524he ATETBE .

further conprises a bore e section
fabricated of the fluid pernmeable 16 WD 2004/ 053367

PGE/ U 0] . (g in the val ve. seat nber .,
o rout i i Bid VEGE Shlonl et ol il 16" PR o i o
eshembsf surtvendieg v diapmpe rthat dafiee ian ftérivr polme GadlithDi¥m pressure

fi M ihin the.bore tq allow novenent in. t bor e
ot Bhted ’T%Be Vel leseny %lgb%&@é% &hernin eﬁﬁﬁ Vilpgmember to
b oorerot the movdneent b thelvadveun@sber i aliBanndiRat BLIHEBOVAvd héthidr in the

val yie as enblg according to, claim14, further .
o SrabTe RS amilt prpwe ferenbial Re¥Rgn Ahespor aUR ofdbe diaphragn

10 dedd themtesitr offileshinber okt the vahRlndnfar b BpbY Fsiiohe
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condi tions upstream of the val ve el enent and engaged
with the pin of the valve nenber to control the

Mb§.eMETHe RfmdablR MAd WEIvERRRAMDT A b ins ..
t he,.val Veﬂm?n’o.er in the sealyli ng‘;;:arrgﬂgigintteiedgarl111huﬁ%’imeté\eil Hidprising

preailieni acags positionsd near thscfiriiernd of Res valtcemprober viod hioldingfthe valve

t hemBdraPis e pbliisid the interior of the chanber
noves the valve nenber to the open position. 16. The

perneabl e fluid val ve assenbly according to claim15,

fur t hethe GRAMGDRI i L i tion ar. .
t he ﬂirgﬁgeng ofﬂ§ﬁ€&§§|%%gﬂ%%gggﬂﬁﬁggﬁ€Fﬁﬁn§€téﬁ?ﬁm the pin

| ording to claiml4,
RaE FRo e it & AT P 1 o £ o
provi de sufficient space in the bore for filling of

: - ; llﬁu gthgtg gcﬁ'r ‘%gcél:m“ﬂ%grﬁ“qg f%?nl 3 ruid rsT(J)Ou(f:‘cre éﬂ%talql%;/ %‘od atd%wnstream
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 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
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20 18. A nethod for discharging fluid froma fluid
source container to a downstream processing too

whi | e reducing uncontrolled discharge of fluid fr
YRIOUH4T ner, the method conpri sing: connec'c"FWjS235’1’""37735
outl et port of a fluid source container to an inlet
port of a valve assenbly device conprising: 25 a
val ve menber and a val ve seat nenber; wherein the
val vepéie tiefstrbsghTeioaRtptint st afexensont atthehidvren lastsisadtion gf the
position that Dblocks fluid flow through the inlet
port &werdend ohlA valBemEmess ®Aat pernits fluid flow

through t hgnerdth 8 eRRAidiondd the b@doH eVl iSualveli@tdbrs Edbeicated of
val ve nenber has a first end and a second, S&d,aﬁh%feln
the feriud pemeably majerighdon rleenes, of the fiwidhrom dhg fuidygpurce
wher e g fihie T.Hl%{l%l'? ﬂﬁeﬁtet Hb&['o R She? Permbatid leRi@nsidn’ &t the valve
end having a ou WD 2004/ 053367

PCT/ USRODS/ @@msoutﬂ@r é’OFen of dben vgltRy seat operales Jpt i dawptream
an ex I%Qék R%Pﬁfﬁ hﬁélﬂvam dbicd i€ B oBerSRRiioRIn@f the

secon ve nenber; and erein the
ext en ﬁpwmg dwidtfroan e dlyitcsontaelcaptainen Birengh \ﬂ@ iplgtiegl pgogeadle valve

PAF SR opyn ot REIRER GRS 1 ce 5

container through the inlet port, through the

per neabl e extensi on of the val ve nenber and the
outfl ow bore of the valve seat nmenber to the
downstream processing tool when the valve device is
in an open position; and flowng fluid fromthe fluid
source container through the inlet port, perneable

val ve nenber extension, outflow port to a downstream
processing tool. 10 18
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