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PRESSURE LI M TI NG ANDY OR FLOW REGULATI NG VALVE USE
W TH POU/ POE FI LTER SYSTEM This invention is directed
WO 005043384 - of - use CPQU) or poi tof- e try CPOE)T/UB100€026704
systens having a pressure limting and/or flow
regul ati ng val ve, such that the filter system
particularly housing, is protected from exposure to
extrene pressure and operates at a selected flow rate
t hroughout a broad range of operating pressures.
summary of the Invention The present invention is
directed to, in a first aspect, a valve conpri sing:
rreans for regulating flow of a fluid through the
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SpePued 9§l preessryse i n mechani cal communication with the
means for sensing pressure, wherein upon exposure to a
pressure greater tBgma gF08te RhOEREHSH range the
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froetpoévahei chatbems rinds inean®f fer epraveatprestiansmigsion of
glevaséd e peshineonent doveartrblroclcompendmk etoft othehevalve, the
nfddagberot hageent ) atdragsaisashr eam covanedt prebstie  in
ne2hisi E40 M SRS BhLi o W thad RX&eedfe- DYesdingl pressure,
v{h@i‘bgﬁle Jpoh® Slpdste dOyShT eﬁ*@s‘ggworﬁﬁﬁﬁer TRRaHBANS rarget
fd-essB eev In hctarﬁ %Fogﬁt@;in %V‘Q%ﬁﬂ*eprt‘??&dﬂ'r% tRe means

o dvEn [ s SR T bock. the.
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"J'@?Eﬁf%@ﬁ‘l"%‘f oﬁ an the target pressure range, e means for'_
sensing pressure triggers the means for preventing transmiss‘non
of elevated pressure to open the ‘tinlet to the chamber.

The means for preventing transmission of slevated pressure
to downstream components can block the inlet to the chamber
thereby isolating downstream components of the valve from
pressure values that exceed a burst or fatigue Tife of the
downstream components., The means fTor preventing transmi ssion of
elevated pressure to downhstream components and the means for
sensing pressure may comprise a pressure actuated piston located
within the chamber, wherein the pressure actuated piston
comprises: a shut off tip to reversibly block the dinlet to the
chamber to terminate Further pressure dincreases inside the
chamber; a shaft extending from the shut off tip, the shaft in
Fluid communication with the -dinlet and outlet to the chamber
unless the shut off tip is engaged blocking the ‘inlet to the
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conprises: a shut off tip to reversibly block the
inlet to the chanber to term nate further pressure

W0 pseeses | nside the chanber; a shaft extendi PQI/U803/026704
the shut off tip, the shaft in fluid conmunication
with the inlet and outlet to the chanmber unless the
shut off tip is engaged blocking the inlet to
t hechanber; and a pressure actuating surface
responsive to pressure entering the apparatus, distal
fromthe shut off tip, upon which a pressure greater
than the target pressure rapge of the apparatus causes
nnvenent of the pressure actuated piston causing the
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pre y r
S&F tﬁrﬂigé)regs;lf dov}nﬁ cor o h%l_dvme @r[H ts ?::a :
P"Péél:lr%t & cEhe pergstt P'é%% ARt F ea il ;:
agsfate hhbhaeving, She BEISFUre n@CtuatRe fRISEABr ™Pn ?Fd‘@@ﬁ the
shut| tadit Syigt direpodheedn E@ r Ehgn Shapheryal vEeTengbly., the
sheiflct exteydimgmfiray  cempshiuse offifl tdp dwepdn oy -RRGPYED Hipre.
Thel meahf i foremegblasingsFiengin be Lpsitgesn |drf glowpstream from
thel tdreiBag, abowbrSQABIPsi the esalve Furtfd); 000 Tugesea dfilter
syk2Em P Ibe RS HowRs ERRRedFURhaalvhDreyCl ahe Fhieter adistem may
coﬁnB?'l élmt’ﬁrte?yﬁgfia lefird ORALRY LR & dsBfFi {8AAFst a8ength
ormala% ﬁfé 'echgtirjn tahed bbd & q' $relsgte 4 Y&io,000
cy. eg ¥ -—%eg_eegwrlgzyt?gn c?l ect %ﬁe%@raﬁy,

reven |n

they zfﬁ?E‘?‘és?)b’ﬁeaf | 9,%&1:%8 Pe?suF%r"{‘ge" Pra s ngn{"ay further
incdugefediidrered RauthdAFRANFET-and means for sensing
pr eSSUYET dRAMHEr casRacitonthih PTREaNS fiBverriapedfi Afrected to
art r apsanases omooprisiagat edamy efonr @rexgerEih tpsmission of
elexpesdii Erdssufe Pte SEwnet gramaicempohamt . afardet appasgwse and
meafBgefot hesdiBaRG iHesSERS| HPwhs ESEaN € fiiomggehs treans for
prEGEREIHP! tHaR¥FsHBA (6ANTesat@d Obrédfiral edwpsRSHUr @pon
extpgs{neé/efos'Jle\f'ekéxﬂleatggeater than a <targer pressure range, the
means Tor sensing pressure triggers the means for preventing
transmission of elevated pressure to reversibly isolate
downstream components of the apparatus from pressure greater than
the target pressure range for a period until a pressure less than
the target pressure range is re-established.
The apparatus-of the present invention may further 1include
means for regulating flow of a fTluid through the apparatus and

downstream components thereof. Preferably, the means for
regulating flow maintains a narrow target flow rate within a wide
range of applied preéssure. The means ¥for regulating flow may

comprise a Flow control orifice with a floating O-ring such that
a substantially steady flow rate is ma-intained within the target
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downst ream conponents of the apparatus from pressure

greater than the target pressure range for a period
W@ niosi488pr essure | ess than the target pressurBCT/HSIPE4/026704

is r -established. The apparatus of the present

invention may further include neans for regul ating

flow of a fluid through the apparatus and downstream

conmponents thereof. preferably, the neans for

regul ating flow maintains a narrow target flow rate

within a wide range of applied pressure. The neans for

regul ating flow may conprise a flow control orifice

with a floating -ring such that a substantially steady

fl ow rat tain hin t t t
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ﬂmpai eeared (URSLPRAEFhSON oHoyRSFIEAM RS f Ebey IP(SE%%‘@”& Timiting
vaibst:r whatein doom STAPOSHT DIt e PRESSHNE egreafier khanap vearget
prdssuetnrangen thepomane faor sepsbus resgueat Briggkas the means
foar gadvept bup utransahgeiont b Bawatédr pgessinag tor edwuralter
cipongBts tderdveasthTyord spll &tk NEHe Of { TRirS Gopoishtel From the
p fd VAL €4 roiasS UiHant OrHeNordrigbt €preaBnPaCHasigt O for a period
uhEET S BhYssh?@! Al8st h:ﬁaﬁ' lthe! e EReN§IHeS shFOMYL s re-

e?ta%%srg & greater than the target pressure range a
| th
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3Q9 fRE gBERISUre t‘b‘" w]toﬁs d X5dGE 39 PSdsupressure-

dapEsenUizafires YT1e50 psr""ﬁf%‘"s%‘?ﬂrye - The rﬁ‘sﬁter"l 7 GPPREpents
comrties. #r afidfapive, Fhicratieorr mﬂwmneﬁﬁ capable of

removing heavy metals, chemical and m1crob1o1og1ca1 contaminants.
preferably, the pressure Timiting valve ‘isolates the filter
components from pressures greater than or equal to about 60 to
about 120 psi. Preferably, the pressure limiting valve and the
means for regulating flow of the 1diguid through the apparatus are
‘combined in a single device Preferably, the filter components
and the pressure Timiting valve are Tlocated -inside an appliance,
and may further include a filtered 1iquid dispenser. Preferably,
the filtered liquid dispenser, when actuated by a user, relieves
pressure within the pressure Timiting valve that is sensed by the
means for sensing pressure to trigger the means for preventing
pressure increases to reverse isolation of the filter components,
In a further aspect, the present invention is directed to an
apparatus for removing contaminants from a Tiquid comprising: a
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conprise a diffusive filtration nediumthat 1s capable
of renoving heavy netals, chem cal and m crobi ol ogi cal

weonwsamsant s. Preferably, the pressure |imtiPgr/usione026704

isolates the filter - conponents from pressures
greater than or equal to about 60 to about 120 psi
Preferably, the pressure limting val ve and the neans
for regulating flow of the liquid through the
apparatus are conbined in a single device Preferably,
the f ter conponents and the pressure limting valve
are |located inside an appliagpce, and may further
include a filtered |iquid dispenser. Preferably, t he
Q;éltered | iquid dispenser, mhen actuated b
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stinetunadt dnegar bpwke refghurfe Ahfedrigyer it ?eﬁ%ﬂH’ﬁ‘& ents
foonthei givens Filtifstrion appljeatinreswhereianyeon [xtposure to a
pabians: agesutate tlemucthen wigennpaesswane s tamgeughdigt valve
ithtatay Bk B RESUIG®mpORge:s and biret@itsonpomsrission of the
pQ{QWer B EPMADE ViRd VEardelte presfit@ntrangdickodichy &Filter
Bﬂ J}&s %t% dhf fohak .?ré 'éddaqt QN Jredhugs CeRbAl A8 target
pﬁ% ? _q,_,st j the filter conponenirs

nave el “ . gre o 54t &t %@' e TLEIELRY dedtulfPlarBVES! neavy
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hawing asofntess ande anj Iqlé?r"ebon%‘%eﬁtef'ﬁﬁﬂ”'ﬁ e@‘éﬂiaéied piston
stiraasad veishon Ufie t themeessuhe pistanercanmyising: t ar oyt off
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1:9 _;asm Qnagratggd Wh&Leh IL'POOHIQQ% QRQt QH‘!%@nttso Phe chamber; a’
pressure actuating surface responsive to pressure entering the
chamber, the pressure actuating surface di stal from the shut off
tip, wherein a pressure greater than the target pressure range
causes movement of the pressure actuated piston causing the shut
off tip to block the inlet to the chamber; and a spring means to
assist in moving the pressure actuated piston to disengage the
shut off tip from the inlet to the chamber.

Brief pescription of the Drawings
The features of the -+dnvention believed to be novel and the
elements characteristic of the dnvention are set forth with
particularity in the appended claims. The figures are for
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conbi nations thereof. Preferably, the valve
conprises: a chanber having an inlet and an outlet;
wW@pesa4sL£ssur e act uated piston situated w thi PCT/082004/026704
chanber, the piston conprising: a shut off tip that
reversibly blocks the inlet t o the chanber t o
isolate the filter conponents from pressure greater
than the target pressure range; a shaft extending from
the shut off tip, the shaft i fluid comunication with
the chanber unless the shut off tip i s engaged
t hereby blocking the inl t § o the chanber; pressure
actuating surface responsive t o pressure entering t he
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heRnl €y 8&5a redfRABR) Earld “@TRé ©Vedgdl roeys bodted ntiata thiel tsgstem
me®¥S! @8Ftain performance. standards and/or health claims. For
example, a burst test of the filter system 1s conducted by
exposing the filter system to a pressure of about 300 psi and
holding the system at that pressure for an extended period of
time, Fatigue testing, as another example, is where the filter
system 1is subject to 100,000 pressurization-depressurization
cycles at a pressure of 150 psi. These extensive burst pressure
and fatigue Jlife requirements necessitate that the Ffilter
housings be massive and expensive even though the filtration
medium within the housing can actually operate at very Tow
pressures without difficulty. By pireventing exposure to elevated
pressures, the filter housing can be designed to operate at much
Tower pressure, c¢an be produced at a smaller size, and at a
reduced cost.
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al one or 1n conbination with a nechani smthat
regul ates flowrate through the filter system such
wappanasss i s preferably useful i n a filter BYBFUS2U04/026704
for removing chem cal or mcrobiological contam nants
froma fluid using diffusive interception, A
comercially available filrer system having a housing
and’ one or nore filtration nmedia contained within the
housing, i s typically certified by such organi zati ons
as NSF international , inc. , state health
departnments, and other regulgatory bodies that the
systen1neets certain perfornance st andar ds and/ or

health .cI a, b rst test of t
[terT cggﬁaa"?{%a DA % PirsVent (Faragk to she
T§%8re YtgtSma‘” r SYSF e"?ab §e sF°aﬁae%'fed{r'i’ eERwes,
bH?sd@nPﬁQVWatthﬁr eeedace emgky ahe%xﬁ%’lﬁ‘&f pleimeo fost eﬁ:ec“"e
di fimsivEafi umtient | nginiaum acentest simapbetweens theriafluent
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of AldiPRudiRpr efflertdpdilonn wWheek eanmt inpupfieys Wiestof bel 5Provided
st cienPeI8mEX kBNSiMeubdIr 8b RS SHIrgacRd dat igdle flifttfation
rergegggo 9685 St £l PAlnd f}%dfé{-#&r{ $PUsSi A akfhant,

s DR e

i

ST i hhale ] cipt; %P Sl ghrelilg whe
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widsh mEgtesi gned t o operate at nuch | ower pressure

can e appedatesd oft tha Bressnar isvertiogndam be rsgluded with
sodst fMeirc alystémv zonpobid-efsuso o t ppént-of-Entey esystens.
PEHEBQFLuSE tiecdr flidke Sy Syejandhairet hBedy SteNtirest water, or
ofYROF8M1 §s 0 & GVt Rl PREF SHF Gfulthple Alagy Obudeatdnot used
?efv%% %H@t Yaed s6PNE RN Feerd Qi) f eChby®r dbffchsiy ewater
£ %g s, Mrl! QUG GONEAGk: BAMWBENpA IR SRTHE bt Ul whe
ac%‘?’uta:: on ‘ﬁ Rk e§‘ rgggénf e‘i’n et:n Y3N gxamme. be

ti'o e an u

ﬁﬁﬁ"tﬁ A N T plditeat
CQEFAABINEF- t he ’f”mt‘%'"é’taronf?redr‘éfvﬁveTosa'&&'on;ﬁqn ATifANts by
agsdripgi emttyned pbenasenas  Bharentmst nBft SUTTHeJ 9t gontact time
betweenghthéie Trflivest | gmdnethem filsration eguadiued §xd ensure
sicasistig saf fivsii ent 1raerteastioni. ne Ezwepllary fileepr ggstans are
Aot 15k AT ih NeoSparide Ay a0 wd tdhards | pannt | apptichAtberghserial
NbNE1BYSdC BN Al if§SadY o W JovEmbErN.2000 , Pt abnBeaf states
Pgmtprﬁéen% bﬂy%&g' OfhotAN R8ihA&d udsd ‘I‘.’\‘lé hassignee of the
present invention.

Filter system compohents, such as the filter housing that
contains the Ffiltration medium, are typically constructed of
metal or plastic and must withstand three to Tfour times fits
‘normal maximum operating pressure during testing. Typically, the
operating pressure of the filter system is about 25 to about 80
psi. However, the filter system can bhe exposed to elevated
pressures of about 80 to about 120 psi, and higher. By
preventing exposure to elevated pressures, the filter housing
need not be as ruggedly constructed as current housings, or can
be made from materials that are 7less expensive, and of Tlower
strength,
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such filter systens as polnt- ofu-se or pint - o
-entry systens. Point-of u-se water filter systens are
wois@d/oss384 t reat water, or other fluids, at a sPemUS2008R6704
or multiple but are not used t o treat the water for a
entire facility. Point o-f-entry water filter systens

are used t o rreat all or part of the water at the
inflet t o a facility. The filter system mght, for
exanpl e, be designed t o renbve m crobi ol ogi cal

contam nants and/or chem cal contam nants. n order t o
renove such contam nants by zadsorption t-ype
phenorrena there nust be suffi cient contact tine
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‘g@)&tpgﬂ aéér{b% gﬁtesssﬂroﬁ Qhet ?eJdtLeHerpr%X%neénﬂﬁerﬁkho%ensmg
X 8§9e5 1" mélrga ;?' ésgure‘% o ,{)t%hﬁ%sir?é“\&@}(}e and

t'}:ﬁf&EY 19390ETS | aHnd1 ﬁ’ ev&n |ng Edr osurepressu;e
wihhdpa rthg é§§ﬁr§¥5tel“h Sflqeﬂ ﬁBﬁEl r‘f‘é EGP nRtesslrEe e
va1wgge"eryn@aﬁqsamdueﬁebﬁta§ncefrEh% Rt hgystep ¢antgam nated
1nredfierefck o MEPRANGE] &b S thehatengiieg | 'é%%"sexpe‘?fﬁf\‘?éab'b)hd g valve
operaees stwirhguh. They appavat usinskrvéptinmesehut | hyerdingstly
redpoveine peesFlned | Noesasess f repgpenterddhg byhethe pressure
1HawRagreavel i [ ter system when influent pressures

exceed. ahoyt £0 1qustt od 28F Rile, efbolli@Ry ofThBe pressure
1HARIAG! Uéw@yuf Wit ek bpeldite ABRERSAT $ £ closed valve
pJ S AL RgaLkoYh 513.%” ﬁ;agb@ rt RGudinbt 92 SY& W@G@ 4.h@t: 15

it

ﬁ&é% oL Wi, doldC ol igtnz@ nqrpg%a
eLP(Rr PoY5aAd g i @55??5 W1 ﬁt""%caﬂ" ue) 4P i

h@b‘ﬁf‘ed’%%ﬂ"@ \M“FT hads (@ eﬁtéf&cm % §§'° housings
tfpﬁeébgﬂr &ani e | W atndesareyr we | hckpewn uﬁ§t rEEm 3Tt Both
heusd niis | taan shet diroandnetal  or polymeric matema’ls such as
acrylonitrile-butradiene-styrene copolymer (ABS). Filter system
components (not shown) are Tocated downstream from valve outlet
20. Filter system components include, but are not Timited to, a
fiTter housing containming a filtration medium, necessary tubing,
fluid dispensing system, and the 7T-ke. preferably, the
filtration medium is capable of removing either or both chemical
contaminants such as organic chemicals, and heavy metals; and
microbiological contaminants such as protozoan cysts, bacteria,
and viral particles. Preferably, the filtration medium operates
by diffusion. such downstream fTilter components are Tikely to
withstand a target pressure range exceeding 60 to 120 psi, but
cannot handle the elevated flow rate that would result if the
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10 conponents, and work to isolate the filter system
and t he downstream conponents fromthe el evated
WEe@sSHIR3es when a sensi ng neans senses a i ncr eaBET/Us2on41e26704
pressure entering the valve and thereby triggers a
I sol ati on mechani sm when the pressure within the
filter systemis bel ow such el evated pressure, the 15
val ve re-opens and isolation of the filter system
term nated in direct response to the sensing neans.
Preferably, the valve operates w thout any manua
intervention, but is directlgy responsive to fluid
pressures encountered by the pressure limting valve,

p%gsg:ljr%‘ i ; a9 o@ea | ‘!IJCP %tl 5‘@5:1':'!8’1 m?& ORE SO IBd i PichkN8bsence

o? Eﬁ)& st To,p% r{ present I nvention in
hgusf\ﬁgg g% tap'\%:ﬁp\?ér rhcnuéc.th 111'0 1@” E&pt%rouﬂh valve
weth dectadosnian sof o SGer 8 Ugla SOk ot and
ragukiteg Thuish &1py eersiesnng ecd0 Prfle FERIPAUSGEL Helnto the
d@BnstaehoijAtert t syabten ve:ommnat§,of pantisefpnly t wber woi Tter
me@iisi .NgF1bwgeigndatmarsbeausime antler eestrickimgwdeyice such
athahaké . cBeidichalBl ngeaidaplbe Frommneepall pr Ipo) ywetehury,
cHﬁﬁ&&H@L@ sughaasapeaty 08Ft Giik@s - bubiadiiewe- mitgse wherein a
RL PP roviibib s CEhS Y2 RINLBGED QFE MaS ntaitingh@Warrow
tgﬁfﬁé Omhequlwmrw%m f:ﬁé’”bt@H’é’e WPt et 23Qid0- range of
egr P?-’ %suﬂ_\n COORaN %ﬁ’l it ugle p%c@ﬁﬁrwt'ﬂp PE3Rd when

th%cgg% resm 11 SI nﬂ'ﬁﬁaunal %%11 % d1f§‘{|§“r9na§re hng};hamsm
Tqy kéem‘R‘ﬁ@ﬂer‘:ﬁBH}m"laﬁEsf FYEh a??oh' %&ﬂl ﬂ’ﬁ]te P eEmgcals, or

mi R Pheg P hetargi C IR hbYnafseaPtadht &R ndtY sucHfBirient
congenti tiohelfrcakEfectivendiviusioralaf Hhgl ggntaminants to a
soi-Eacebi of oghe alFi tost amediim swisite aeiptatingam cysiatively
sbentyerflaw e within pamtde| engeProdf eappbisd prigssure.  Fluid
Flédd ratrongh NEGiWI Meaptarire 25bYingtiof faisitembeBudd within Tower
hAQYIR neaBF fidihvar 100NPATEughafeoli kedul dtorwes hid astibwa in
th#d 9@ﬂ1bﬂ1ﬁ§§é”§s I BEARy eXxFR9dhng fHOmt @hhRBaPSBO, bt can be
18 %t J'} Q uﬁmeghe%?t whi PRt &F thd ’M)'H!e(} radkh o
p]r?\a & 1§f§tﬁ ] sence O}A\.Ef $3nt91c@' E%ﬁ"é | i TRt 'M@ € d§ sive

ow restrlctlon or contro

Fakrer f"Fﬁ Wenters up hou valve 10 thro -
val Vi shipefowas hoys ‘ll? utd éﬁf"@n‘?% (?I"b"\‘ﬁ e dhiRaPer u]%q:d“
whers WOAT T IUSARG 12 FNdaewer I*lﬂ‘{f‘ﬂgoav"' enPHF i INFeVaF(e 2nd 2

chgnrd @utriseqééntthati nto ime fluid communi catwn with valve
outlet 20. A portion of chamber inlet 35 is a nozzle 37 that

indents into a smaller opening than the remaining portion of
chamber inlet 35. Within chamber 30 +is a means for sensing and
preventing pressure dincreases entering the downstream filter
components. Such means may comprise a pressure actuated piston
45. Ppressure actuated piston 45 has a shut off tip 50, a shaft
55 extending from shut off tip 50 having a flow-through core 60,
and a pressure actuating surface 65. Given the potentially
narrow shaft and small circumference of the shut off tip, it is
preferable to manufacture the pressure actuated piston Trom a
stronger material than the housings. For example, pressure
actuated piston 45 can be made with polycarbonate.
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downstream filter system conponents, particularly the
filter medium Flow regulator 25 can be a flow

WO e®b04384 ng devi ce such as those conmerci al | yPCT/US2004/026704
avai |l able from N operl , Inc, Waterbury, Connecti cut,
I n a variety of sizes and flow rates wherein a
floating O ri pg provides the advantage of naintaining
a narrow target flowrate through the orifi e within a
wi de range of applied pressure. Flow regulation i s
particularly inportant when the downstreamfilter
mediumutilizes diffusion a® a nechanismfor renoving
contam nants such as heavy netals, chem cals, or

i cr gikded! PetisGabe PAREEF RS w:vadslw Pid ORlpPn UMy e
téP%éﬂ CbFéEsu?Qntr%Ré Ui BT 1 ig ﬂve §1 P ! Sf 'P%ngﬁfzn

an t urf ce f | um
a}al i Jg.psﬂ erl'gatb I¥ -P tq’m ﬂﬁr‘&?‘ivw Vﬁleﬁ &5 enters
¥ %7 Yt R HE P EE <EiPe SOFF B S Fated tAEBHgnchamber
”'ﬂ%‘&m g cﬂmz ww#zsnaneﬁ%\woe?r?:s@qm Feray ofirid can flow
apingd sur7osf vin a0 mnd AnteoughtambeowdPegul Riteferasly, shut
oﬁfnoer i60nhasi 3 shstdnimenilyasorbieahgoupBtuseondnioal shape to
dirsrtbdludd, Flowt acammdesHu@CafRdei goer tited rAaRyOthen Flows
aFsuMs shefin 5% ahAethidughr F$Wﬁﬂ‘bﬁ3l@ dyr@néb% uUlekii €1 &fdmber

omfétuaat awmgé Jém ! Refl fz‘és' V%wef s Eorts 75 can
r;%;%ng i‘gk% gr e U %‘é%uf % g' 8{) 52;6 4Sar0u:¢;
P'Eﬂ?éf’"isgft%‘]f‘-au %er % E e Shosh, FAon -

thy@uEh orFo5t @Harrbe"f SAr e 339 %urgoﬁ ine mewate actuated
PIST@BNt'S PROGIdRSs ¥AR | NRCIFERY ngoUgn -Ffaeceeikai NPy pressure
agmated npiGitophdfbemwards evaB&, i ¢thils shahbahaBOshuts cff tip
sebnsnd Orongensengpemdd wi tikie idz20e PBES S ERebNCOHRABIRY valve
10BNt erdr@efdi yJovhet rgaibhl fr GRABENERNE. Wbk BBAN 90
rd®¥e§OHBI bBén APl EEMLpheid Ustady P S&@n s‘ﬁ%ts P©§S§%ﬁ‘ that

‘S't UmeedFqucét QF As%:*rl]ﬁ Osqgt a@‘t'fné %:lilated
pie.%%ﬁn% ”911%‘2@ 3 mt'l%ntcﬂt 'F?u% )90 gwt}'é}{e thin
?

the, 5P "grrigpgars%w% rcgi@ﬁfé 8mw & H}fQ, valve

fer} i 1r§to 1 rected through

ﬁﬁ’ﬁE'ﬂ%‘&{QDr &OTP by e%%r%lb&eﬂlemtéu EPSFBFF fqownﬁ'aream filter
cosppoenfs- material than the housings . For exanpl e, o

pr esthane paessacedyrpaseon thén c&he beangsie \Wrebsure range is
engoliyearddonat evaMieeni@y eshelr erésyueti Nig vakweed Obly Fressure
actubBiny Wurb@kOWs.he The elevated pressure entering chamber 30
acts against pressure actuating surface 65 +to fTorce pressure
actuated piston 45 to move towards valve outlet 20 such that shut
off tip 50 is engaged and lodged within nozzle 37 of chamber
inTet 35. An o-ring 70 surrounding shut off tip 50 provides a
substantially Tleak-proof seal such that fluid flow is terminated
in chamber 30 and the elevated pressure cannot enter chamber 30.
The elevated pressure 1is not transmitted further -+into the
chamber, and the downstream filter components are isolated and
protected from the elevated pressure. sShut ofFf tip 50 reversibly
blocks chamber -inlet 35 to terminate pressure greater than the
target pressure range from dmpacting the cdownstream filter
componhents. By terminating pressure greater than the target
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target pressure range, valve O remains i an open

position whereby fluid flowng into valve 10 through
wo 2008043384 et 15 enters flow controller 25. shupCDi§2004/26704

50 i s situated withi chanber inlet 35, but not within

nozzl e 37, such that fluid can flow around shut off

tip 50 and enter chanber 30 . Preferably, shut off tip

60 has a substantially conical or frustoco ical shape

t odrect fluid flow around shut off tip 60. The

fluid then flows around shaft 55 and through

flowthrough core 60t o ex%é chanber outlet 40 and

subsequent|ly val ve outlet 20. Wb supports 75 can

provide structural Integrity O pressure actuated .
PPRSSUSR A9N9eY FFRS YUErEng, 872 Wybstfht FAMSFreay Fiter
cprpavehts cale dsoiafkedpFaen 7levated derasspres oihals would exceed
tish \bewrs tf 4 tietigth eawdybr Faghydd dife ofruhgg it terre cgupongnts.

SpriAg Rssord heviating puelser 65 ast ystesdupe sdicmadéd piston
4P QYASAS 4 NEWRPC PFEIEVreC AHALEF s- BB nt theMMisget pressure
ra} S%h?‘il‘?gf:%a‘i@ R prokie hoMEs $ak¥éen i4Y dowdfds valve -

e

T e e L e ™
e B e et 0 ST e 0 GEb o5 yimhgrawing

Fihteyedhe Fiwite fopmspEitig BT s S¥EF#l uporPPressiife  User
dasonai sk withdrasing ttheutFidgensd oty id.or et Flesedarfy 1ter
syaent riapped-pnessurnzed eusiidc ahsummesadragexpradsy e, target
prdtgaref kahge f | ovigng thet @restwe Hrimaténg sboface 65 senses
HEPIEEd Fresbiiie) ehaIREsBR ,adtuatsl epli sdanoydghorfdeo\again
mdvied IR rEOLE1R0. iARE JBDbIROURRELY tshott FFdawpsisDearithin
2216E57CQOPPORALS I GRWRLESSHT Fi0E8AL 8 sddifRnkiN€omponents
untered by valve 10, the
[SK] e
The Bl RAPai* e Sdur Al 1n%3

Frx[%l\%r{ rl:%ns Lﬂ’ef ai?\‘éopéor‘ated
e A i e g

n

Syl it gy phle
e

re
syshemat edwhthsitorthes refsl aeratof oningEey SIPRES 0| ¢t BRamount

caumirnt hdty stimimdging | pr5mrpvgntéiﬁghg@§pmq o’aﬁed:he filter
compdnientnoew lpgredsurel fohegrses, i thet FEBerAgonpanengs70e longer
nédd r odndi pgeshubxedsstivelp0 proirighes a stripstardl al igtegrity
refAlFemBh @Ol AN SR 308t pbi UbFl Hleygures oredBD BN d)cTes |
of ngﬁbefg 30 apdsilia 8t e RArdIARSHRRIGRAND ENte  Filrer
cé:nﬁa%nﬁgEs §?.n letﬁv %eeva@ﬁ‘;r‘gnéy 6 Wiaratd PR dheanshbé t Rakimum
presrsturgr 013 1(cjl-set gressure Timiting wvalve by dincorporating t!?e
apparatus of the present invention upstream of the filter system.
By combining the pressure limiting valve with a flow regulating
mechanism, Filter systems are not exposed to elevated flow rates
s0 thar filter media that work by diffusive wethods can operate
more efficiently to remove chemical and microbiclogical
contaminants. Manufacturing costs of the filter housing and
other components can be substantially Jlower by using Tlower cost
materials and reduced wall thicknesses.

while the present invention has been particularly described,
in conjunction with a specific preferred embodiment, it s
evident that many alternatives, modifications and variations will
he apparent to those skilled in the art in Tight of the foregoing
description, It dis, therefore, contemplated <that the appended

SUBSTITUTE SHEET (RULE 26)



chanber, and the downstreamf ter conponents are
i sol ated and protected fromthe el evated pressure,

W@ baes/0433p4 50 reversi bly bl ocks chanber inlet 3BCT/US2004/026704
term nate pressure greater than the target pressure
range frominpacti ng the downstreamfilter
conponents. By term nating pressure greater than the
target 10 pressure range fromentering chanber 30, the
downstream filter conponents are isolated from
el evated pressures that woul d exceed the burst
strength and/or fatigue lifqjqof the filter conponents.
As pressure actuating surface 65 of pressure act uat ed

HEThon it SeBEsS Laye erezaggﬁ}a es! o arions and

LR AT R gurmssrpisaaidsgh RF the

ArpgeEmp 1nv mijl'l"§rodged fromnozzle 37. The pressure can
be | owered when the downstream filter system 1s opened
t o the atnosphere when, for exanple, a user i s
wthdrawing filtered fluid fromthe filter system
Once the user discontinues withdrawing the filtered
fluid, the closed filter systemi s re-pressurized
until the pressure exceeds the target pressure range.
when the pressure actuating surface 65 senses the

el evated pressure, the pressure actuated piston 45
once again noves toward valve inlet 15t o engage shut
off tip SOwithin nozzle 37 t o isolate the downstream
filter system and conponents thereof fromthe

i ncreasi ng pressure. The apparatus of the present

i nvention can be incorporated i nt o an appliance, for
exanple, a refrigerator having a filter system Wthin
the refrigerator, where space i s a paranount concern
by m nimzing or preventing exposure of the filter
conponents t o pressure increases, the filter
conmponents no |longer need t o neet excessively
stringent structural integrity requirenents t o

wi t hstand 300 psi of pressure or 100, 000 cycles of 150
psl pressurization/ctepressurization The filter
conmponents can now be designed t o operate at the

| ower maxi mum pressure of the pressure I[imting valve
by incorporating the apparatus of the present

i nvention upstreamof the filter system By conbi ning
the pressure limting valve with a flow regul ati ng

SUBSTITUTE SHEET (RULE 26)



N R MR RN SR
oomwmmawmws'om\nmm.bwwp

Vih oW N

© RN VA WN R

=
o

mechanism filter systens are not exposed t o el evated

flowrates so that filter nedia that work by diffusive
woreiohodsscan operate nore efficiently t o renoREI/US2004/026704

chem cal and m crobi ol ogi cal contam nants.

Manuf acturing costs of the filter housing and ot her

conponents can be substantially | ower by using | ower

cost materials and reduced wall thick esses h e the

present invention has been particularly described,

conjunction with a specific preferred enbodi nent, i t
1s evident that many alternati ves, nodifi cations and
variations will be apparent t o those skilled i n the
art i n Iight of the foregg & sdescriptiont is,
éhegef gntenplated that thée appendedll cl ai ns
ﬁ%réc stth alternatives , nodifications and

varl'at‘fac]ﬁg CAPFESINGig within the true scope and spi

rit of tHeapsedeht reavéﬁt?% flog) &fner wﬁgwq §hrough said
cl ai sRrasys pnddowpisteean rganiPenagts mianaid oalve;

regul at i rig dhlamberofthagihipuiad hieugnd aind oapper atsad danbamber
downixt r&larid c copomé nasi i wiaihd sadildv eeanas chamberguliaving flow
an iwHedt saitl vanve Utsl €h, as adpdnCpagbeioni; n fl ui d

cConNMUNi Cafehf® M Refidd g Ransul-er 16@aehatbies dreal PRASH the
sai dyjakVer | |sa§d|clﬁm§Qr‘°pﬁ{B position; neans for sensi

Ng pressylg éOPoart gﬁi 9@94‘@?14 eé?%hfsﬁl? M’.e k”L‘Féva&f Fsej"éjssm'e

chanper a0 o0 o e "
el eVl ed*hF §§ure ¢ p qela ts 8‘? Jieghs  Tor

val WV EvVEY "d’gnera"ﬁgs't“oﬁs e 7y aF?%nBFﬁ%sé‘lr 8n18f mec"am cal
el e\Fét'“é‘H“tﬁaé%g'&r"@tf‘ ﬁa-'h%d’l%&ﬁiscﬁ‘l”' SERFIRG PIEFBY S t h
whegiedn netes fFPOSERSI 7P pResBIRTSUNRhePeaaFetpoham pas Lfaraet
pressuge prangtir saif emedts t fan #angiget Pyesswe etrigeges said
mesaisd fiopapseventisgnsrargmpseienr eft el ggeres! guiedsmmans block
tHeorimleeveot saiyd tahanbar ssamd wieraiavaped pulesfuestt exposure
td| HChrddiQreé N @lert thafaitheC RAFHRE , pPeb e r@hge UPEHid means
FOYUDSRGI4GRE EYROSURE ! +P1§gd¥£SSIH® | Ghst N#Brt hBraventing
trtaf'i‘n"s.g%sﬂneséf“r @J\%Qggorﬁ%s@u@a% f Pers CBRE NG nRELSTYS &add

d{gmlbgger s sal d means preventi ng

2. A valve of claim 1 whereln said means for preventing

transmission of elevated pressure to downstream components blocks = -

the inlet to said chamber thereby isolating downstream components
of said valve from pressure values that exceed a burst or fatigue
Jife of the downstream components.

3. A valve of claim 2 wherein said means for preventing
transmission of elevated pressure to downstream components and
said means Tor sensing pressure comprises a pressure actuated
piston Jocated within said chamber, wherein said pressure
acruated piston comprises: '

a shut off tip to reversibly block the +inlet to said
chamber ‘to terminate Turther pressure +increases 1inside said
chamber;

a shaft extending from the shut off tip, the shaft 1in
fluid commumication with the inlet and outTet to said
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transm ssion of elevated pressure t o open the inlet t
o said chanber. . A valve of claim3 wherein said

wWOore@ne4$38¢ preventing transm ssion of el evat edP@I/ESH04/626704

to downstream conponents bl ocks the inlet to said
chanber thereby isolating downstream conponents of
said valve frompressure values that exceed a burst or
fatigue |ife of the downstream conponents. 3 . A valve
of claimwherein said neans for preventing

transm ssion of elevated pressure-to downstream

conponents and said neans foryzsensi ng pressure
conprises a pressure actuated piston | ocated within

d d pi .
éz‘apr&%"%@fé;%ﬁ%?iéffb;ﬁsﬂt??ﬁé*ﬁ 38, el fiBtine on

| et o sal m nate further pressure

i ncreases 3 ¥ @ LS cfchHﬁFﬂﬂﬂ SUrACEf tPSRPBRINgLP r BReSSUre
the SNFErong Slaﬁﬁ' apRaratusnt distRt | fos sBemeEmitc ffokip, upon
wi t h WYighi A eressireoreaten. thamthel tahgem qrrassbessrange of
the Sirdd @pparapuyg scaysgpsgotbvemeoki od tdaddi rekstice satthated
chanipdstomnchus ipgesber shactafdft itig sor bhhesk BSPIAPeY o said’
to prchasbere. enreri g said apparatus, distal fromthe '
shut off tip, upon which a pressure greater, than the

4.ar gat vRT RS i 15HR 3L whkrafh q:l’%pﬁ 14 Y3 CaYS SShamber hfur'ther'
ﬂi‘&“{ﬁﬂ?snta 9|foz§’laé 9!& %e | goﬁurgt %ghg?}ﬁ%%ng%e greater

t a0 ,
f“%‘ ﬁ“oﬁ iﬁ e hé ‘r‘n HPd1Enaferd within
urt i h& glé’s ﬁ%f’f’l dﬂ\ﬁ/ﬁeF‘éﬁ‘? HpEhrmesosure t
0 a pressure reater than a target pressure range, the
Sshut AoMRTYE o §Tatmt 3aTureher ineduding | & seringbyeans such
THRE CRTSRGUF ﬂed‘?"m-"éftf‘eﬁmOO‘S'amI\Cth@r’rberdF@s Aoval peesdure Tower
thenj #he ftargéier prasswrdi neprgespriaid repaisg swehns haksists in
moV 8% Ui dd e s Sueanactumaidd piatoe €6 0pssdngaga RAESEHIE of f

thipviront lbhe inhett 86 gatidpewamsire range, said spring
means assi sts i n nDV|ng sai d pressure act uat ed

6Pi StRAVATVR BF SeTHiRl8 WhersiNUchel fndfcP el tHBihEE -5 &t
oFf Ociphbs CJ‘WLthrough c:)re oe k B i e shut

7. A valve of claim 1 wherein said means for regulating flow is
upstream or downstream from said chamber. - '

8. A valve of claim 1 further +including a filter system located

" downstream of said valve.

9. A combination of claim 8 wherein said filter system
comprises filter components having an insufficient burst strength
or fatigue 1ife To withstand about 300 psi pressure or 100,000
cycles of 150 psi pressure-depressurization cycles.

10. A combination of claim 8 wherein said Filter system Is
located in a refrigerator.

11. A combination of claim 8 further +including a filtered Fluid
dispenser,
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6. A valve of claim3 wherein the shaft extending from
the shut off tip has a flow t-hrough core . 7, A valve

wo@Rooshaizsa 1 wherein said neans for regul ati ng PEDUS1004026704

upstream or downstream from said chanber. 8. A valve
of claiml1 further including a filter system | ocated
downstream of said valve. . A conbination of claim3$8
wherein said filrer systemconprises filter conponents
having a insufficient burst strength or fatigue life o
wi t hstand about 300 psi pressure or 100,000 cycl es of
150 psi pressure -depressurizati n cycles . 10. A
conbination of cIl aim$S wherein said filter system 1s

12.0Cahetha hdhist Bbhdrig§hgd Or . 11. A conbination of
claim 8 fd%% % F&rﬂ?r‘é éﬁ‘m.glr% trlal%er-lreﬁdsglcxﬂ Dgn%-laﬁ’@t?d pressure

di spenser ar a

pr evéfit d%';’i’r& n‘f@?"g NGt 3-5592 PPty ando
downst re ente8sdng sRT]ESAs ﬁaPa‘{"’l‘J%t"eéﬁd frem g ido means

sensi ff Pﬁﬁé@mmg deRnstiedenf PO e eyriedwmnessaoe.
whees/iht HPRN  r SXPOSUSE| 00 of dbkassued [greeser e thaherai rearget
pupssurex pEsy<a tsaial preagsurfeorgresatsdéngt haassaurtecargdpgers said
mpaies s o 1 gngerenshigl rRansmi«yiodensfngevasedr epressure  to
revéggeng $aodat®adswiseiefdl CYGYdHRatEr BRSELPS AppaPhrus from
pPL N GrREASIUMGZh0 dhaY BfatglkY dragtate F t-ﬁﬁa”& period

eriod unt

' uﬁﬁggogeﬂpésgtlréa"lgsépﬁ!ﬂﬁn‘?t Yhel rt%qu{:e ?ggﬁx rainl‘ﬁﬁ is re-

targef pressure range

pressure less than the target pressure range is re -

stablished. 13. aratus of claim 12 further :
1?nc|*tm| RABACEREE [ G ( BRIt fleg FUGFher ol 74 \wddng pmsagR  For
reghigtapp af Lewsehii fd sth g'béﬁﬂené?ﬂaé“afchér%‘? (doypstream

coppomsphy RheredF- cl ai m 13 wherein sai d means for

regul ating flowraintains a narrow target flow rate

I t Am appar-adesr efigelaiin dgphede{rr essidr @eadd for regulating
Fapparadhusirod &l Aareck3 vahesei Al GairGtaeanthfora wide range of
apEgedaprdtgufdeQw conprises a flow control orifice with

a floating o-ri pg such

15. An apparatus of claim 13 wherein said means for regulating
flow comprises a Flow control orifice with a floating 0-ring such

that a substantially steady flow rate +is maintained w1th1n “the
- targer -pressure-ranga, -- - -

16. An apparatus of claim 12 wherein upon subsequent eprsure to
a pressure less than the target pressure range, said means for
preventing transmission of elevated pressure terminates isolation
of the downstream components of said apparatus. '

17. An apparatus of claim 12 Ffurther +including a f11ter system.

18. An apparatus for removing contaminants from a Tiquid
comprising: ‘
-l ter components;
a ptressure Timiting valve, upstream from sajd filter
components, said pressure limiting valve comprising:
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that a substantially steady flow rate i s maintained
wWthin the target pressure range. - - - 16. An
wappanasss of claim 12 wherein upon subsequent PERPSX04/€26704
t o a pressure |less than the target pressure range,
said nmeans for preventing transm ssion of elevated
pressure term nates isolation of the downstream
conmponent sof said apparatus . 17. An apparatus of
claim12 further including a filter system 18. An
apparatus for renoving contamnants froma liquid
conprising: filter conponentgs a pressure limting
val ve, upstreamfromsaid filter conponents, said
pressure | i ¢ aghyalgse GOMCHEIN0" 18 ETRANSH F OF  etevated
prevent i n% transm ssi Qn el evated gres;ureﬁgo )
downst r eamESHEEN R sIVNSEEEY" AP PRPAETEY BT afR'D FRPRRBTUS!
for sensi ﬁ@dpressure downstream from sai d neans for
preventing tramesssfanh sAnsdngyAresFWeesowpstreand fiom said
means f or meegs @i pgevdrvingf titamsmi $jwind of he tavglied girdssure;
13 apparatdd, said neans for regulating flow |located
upstream gdandrfelovmsiunaeimf Siwd offr @hsUNeqlid Nthroudly said
val Veppdrathier 8hfd URREnLXRAS Wegul aird F18®S YbEatHdeAbSt ream
a0 ok hifleclbal 12 U5 f3008e ShclRAGIQr sene! ne
PeERT Dol Boduic, hoy'n AL BrEAEH B o carger
PESAPYTENf9e: o $38deMGAGPy TPLo S48, B9 YE, Trigeers said
MEBRPoMERt BraPIiBg tRangfissdan e ofr gdpatach freppwre to said
fidrget cprransote tandevessillyzOossdrrodsatd i Filtesr cosperents
firess thlanressmureaggeater ethaur eheartgeget sprEssure range for a
pertsd abhtished. presiOre Ahesppdrant uheotachat npriBsuher singe s
reabsc{dllikBed conponents 2 conprise a housi ng having ‘
insufficient burst strength or fatigue 3 lifet o

191 t hahang,abouls 39 BFhid! 88SWherdin 199108ttt &omPénents

BB PSl HEET R B ARE GRSHEHEILAO LG Stredith AP Fatigue
T T e T SR

psi pressure-depressurization cycles.

20. An apparatus of claim 18 wherein said filter components
comprise a diffusive filtration medium.

21. An apparatus of claim 18 wherein said Tilter components
comprise a filtration medium capable of removing heavy, metals,
chemical and microbiclogical contaminants. ’

22. An apparatus of claim 18 wherein said pressure Timiting
valve isolates said filter components from pressures greater than
or equal to about 60 to about 120 psi.

23. An apparatus of claim 18 wherein said pressure Timiting
valve and said means for regulating flow of the Tiquid through

said apparatus are combined in a single device

24. An apparatus of ¢laim 18 wherein said filter components and
said pressure Timiting valve are Jocated inside an appliance.
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1 21. An apparatus of claim 18 wherein said filter
conponents 2 conprise a filtration nmedi um capabl e of

WO 2096043384 heavy, netals, 3 chem cal and m cr obP@OI/081008026704

contam nants . 1 22. apparatus of claim 18 wherein
said pressure limting 2 valve isolates said filter
conponents from pressures greater than 3 or equal t o
about 60 t o about 120 psi . 1 23. An apparatus of
claim 18 wherein said pressure limting 2 valve and
said neans for regulating flow of the liquid through 3
sai d apparatus are conbined hgn a single device 1 24.
An apparatus of claim 18 wherein said filter
nponents an ressure. | imti val ve are
Focatt m%ﬁwgiusn o éﬁ‘ ek amrau ' B BadRiafEE  rurcher
aRriFen ufdleered g YOI SRR S ar t her 2 conpri ses a
filtered liquid dispenser. 1 26, A apparatus of claim
Z6 wher eappatatulsi | 0Br edalimqudsd hdirslientee, fiigared liquid
dicpeased, whea deruatedeby evasep; esslieveni piessusaiwithin said
fHeSsEHE e1imitihgnganal thatthak kefs&RnBsedhbymblies @S ensing
grdssBRRSEH It A dYfedS THE € mbafs t FéIqevbRBi MR NesEPFe increases
tl%r %&6@%%%‘9 B SSRH BF! MEECAPRES P chmPbrleR¥Er S€ 1 sol ation

sal I'ter conmponents. 27. An apparat us for

ermwng contamnatsfroma ri si a -

al véy o *BPEVER a ‘arserr?ggvb'?%s%ﬂ’@a'f'%éﬁse@g"fh a  Tiquid
?&Rﬁbﬁ@}ﬂs dovvnstreamfrom sai d val ve such that said

appar at us af ofA1Veerisvigvesht and nANSe cAFRSRYEE HOFsgases 1n
and fcampgugntsi f dowrsirepenefnoy f spid gvales f plgh atthal  said
appl apparatys afbfr owemegircat oontantingeisl cammuneetathuwrst and
W t h fasiguyval Vefé o raaviamngssubRirant aal |giviehxedrinaracion
of flappaiddwegh said apparatus for renoving

contam nagt SFint Nedjudate 08h RHESPYT Cofidd@atiti with said
al | OuE G Pty i8EUE Lt Rl ﬁ&a%mtéthhapusiwtchmugn
the 131gec gfs UL %.Jranﬁg“OV1n% garost

so I T e et TR

Wi t hiCRMEHEI N29ES; H’{j’ouﬂh%‘f%itﬁesﬁ?r@eﬁ PERASUEB NF9E At AN

have i nsufffile¢fencomrangater Aownserap t fram osgight valve, sald
components +including a housing and a diffusive filtration

medium contained within the housing, wherein said filter
components have dinsufficient strucrural {dntegrity to meet
burst and fatigue Tife requirements for the given filtration
application,
wherein upon exposure 0 a pressure dreater than the target
pressure range, said valve 1isolates said filter components and
prevents transmission of the pressure greater than the target
prassure range to said filter components until a pressure equal
to or less than the target pressure range +is re-established.

28. An apparatus of claim 27 wherein the diffusive filtration
medi um removes heavy metals, chemical contaminants,

microbiological contaminants, or combinations thereof.

29. An apparatus of claim 27 wherein said valve comprises:
a chamber having an inlet and an outlet; and
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burst and fatigue life requi renents for the given
filtration application, wherein upon exposure to a

wWEe@sou3eds greater than the target pressure ranper/USmEn4026704

val ve isolates said filter conmponents and prevents
transm ssion of the pressure greater than the target
pressure range to said filter conponents until a

pressure equal to or less than the target pressure

range is re -established. 28. An apparatus of claim 27
wherein the diffusive filtration nediumrenoves heavy
metal s, chem cal contam nant s,z m crobi ol ogi cal

contami nants, or conbinations thereof. 29. apparatus

of claim2 I

o n AR S AREARER IR e
act uat ed p| s?o "1ptr Wi, t hin

pi ston conp r "'3: £TEnGIP oFffatt|'"§Vteﬁ%\"tb1|ye\PQP§ﬁ%IV‘e inlet
bl ocks the 9n'$'"é’-t amper He JdEaldks $aidi Soltare eompenents from
filter conpassHre dneghe Yhaastha dagoeaperssuren ringe;

target pressure ramgd; <&tzndind t feot enble nghdt obFf heip, the
shut of f tshaftt Ha Flehdfdomnonfddtidnceminiagat iceambédrl RinTess
sai d chanbgie SRLESSFO thipeishitigagbd tHePeby Lﬁ%&&gﬁ& the -inlet
t her eby blwckhng Maﬁbénl et 1 to said chanber;

pressure act Uata' NG, rRMEhALE J&%Qg}?d Veer?‘aé prpg»s?% 1ve to
gnt ering t % laéTbc.ﬁ'\'ter P& H{ Sure U368 ting
i stal frsur ﬁScHtta ere e1

fhe <ar fg s setsp6 wherein a

greater than u

novenent & <83V & g§ﬁ‘? £hap; § ‘i‘e‘Ef" tB?}esc‘"&ﬁglﬁij"théauses
7 shut of @Wﬁmeftfo Qﬁ FAdt REEYSYret aFtraserd PEsEafheRusHngl the
S a spri nghHEa®E’ 3P aEsbdeck reheoin trf thesajdeskanber; and
act uat ed pi st op tseringsermgagetohassian iof movimy frhempirhesure
0 inlet tecthateghgibeon to disengage the shut off tip from the

inlet to the chamber,
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