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VALVE FOR USE W TH POU POE FI LTER SYSTEM This invention is directed to
poi nt - of - use CPClJ) or point- of-entry (POE) filter systenms having a pressure

limting apdhfisessdgd | OW regul ating valve, such that thﬁ’@lﬁ#@ﬁlg%ﬁ?t em

particularly t ousing, is protected from exposure t essure and
operates at a selected flow rate throughout a broad range of operating
pressures. 10 Sunmary of the Invention The present invention is directed to,
in a first aspect, a valve conprising: neans for regulating flow of a fluid
t hrough the apparatus and downstream conponents of the valve; a chanber
having an inlet and an outlet, the chanber in fluid conmunication 15 with
the neans for regulating flow when the valve is in an open position; neans
for sensing pressure |ocated downstreamfromthe inlet of the chanber; and

nmeans for preventl n transm SS el ey re to _downstream
conmponents  of PRESS H%}z;i’l‘i‘s"‘r%'f W%PE ‘%‘S"?’E gl"ﬁ'r:r“of el evat ed
pressure in 20 mechanl cal cormfRH /EQF | Tht means for sensi ng pressure,
wher ei n upon exJ&d&r é“‘!%‘taoﬁbr&sﬂjreﬂ'gﬁ"eé:?epﬂﬂfaﬁfa"%ear@%) ot 940k range
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transm ssi ofifcef repieledtiod yabesusech ahist odie tftidter isybtem,t arbecdealber, and
wher ei n upothes HametENtise ppotattedt Bran 23pHsieesupeekawae phasutdeartdar get -
pressure rag@eatéscateanselfiteds #N6w Ngaty edrdughduti @Qrdad heamgeang f or
preventi ng dgerasine prossures. el evated pressure to open the inlet to the
chanber. The neans for preventing transm ssion of elevated pressure to
downst rgam corrponents can bl Qgkmi AL oF kil theedtignchanber 30 thereby
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posit‘!on, means for sensing pressure 'located downstream from the
inlet of the chamber; and means for preventing transmission of
elevated pressure to downstream components of the valve, the
means for preventing transmission of elevated pressure dn
20 mechanical communication with the means for sensing pressure,
wharein upon exposura to a pressure greater than a target
pressure range the means for sensing pressure triggers the means
for preventing transmission of elevared pressure to block the’
inlet to the chamber, and wherein upon subsequent exposure to a
25 pressure Tlower than the target’ pressure range, ‘tha mearis for
sensing pressure triggers the means for preventing transnﬂss‘lon'

of elevated pressure to open the inlet to the chamber,
The means for preventing transmission of elevated pressure
to downstream components can block the 1inlet to the chamber
30 thereby isolating downstream components of +the valve from
pressure wvalues that exceed a burst or fatigue 1life of the
downstream components. The means For preventing transmission of
elevated pressure to downstream components and the means for
sensing pressure may comprise a pressure actuated piston Tlocated
35 within the chamber, wherein the pressure actuated piston
comprises: a shut off tip to reversibly block the inlet to the
chamber to terminate further pressure increases +nside the
chamber; a shaft extending from the shut off tip, the shaft in
Fluid communication with the inlet and outlet to the chamber
40 unless the shut off tip is engaged blocking the ‘inlet to the
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chanber to term nate further pressure increases inside the chanber; a shaft
extending fromthe shut off tip, the shaft in fluid conmunication with the
inlet and outlet to the chanber 40 unless the shut off tip is engaged

bl ocki ng t kR doak/@issds© the SUBSTI TUTE SHEET (RULE 26) 384
PCT/ US2004/ 026704 2 chanber; and a pressure actuati ngvgﬁﬂg@g @gsponm ve to

pressure entering the apparatus distal fromthe shut off tip, upon which

a pressure greater than the target pressure range of the apparatus causes
novenent of the pressure actuated piston causing 5 the shut off tip to bl ock
the inlet to, the chanber. The inlet to the chanber may further include a
nozzl e and wherein upon exposure to a pressure greater than a target
pressure range, the shut off tip is sgated within the nozzle thereby

bl ocki ng the inlet to the chanber. The valve nay further include a spring
10 neans su hat ressure domns reanto a vaggi%gs to ressure

| oner than € ?ra’r Eg?ﬂlger %3 1n9h5ur' a%¥i %'t%ssf" novi ng
t he pressur%‘tﬁﬁ't'l?a %aFBFPSt’o n§5YL h Ru® ftf"ptlﬂp‘t"r e inl et
to the charfbePresSuERerdfisRyer ( (fhan shet ‘@reekdi PRRSEHEM (NM9Sh AT - 8%¢ tip has
a flowthr camgnrwsecaqssssmevmahyﬁ she rrrgssHre n%ftﬁlﬂw FiRter GaysitEam or
downst r damtheoshurt bEF ctimniverkolk efher dilat, tohthe athasbémnr t fhe 1nlektutes a
filter syshem dhambércdmipwitirtiam biclulde \aal wezzTde ahd| mbereitst eponray
conpri se fidxbEsur@oiponchitessiny igtgater ithsnfd | tdrgat Pressurst rawel hthor fatigue
life to W tdpgt apfr abpitis30kaRed WitdIH Uthe OhodPd GHRrdby CHIdcRkin®f b0 psi
pressur e- daRi @SSty | @l | MaAmbIC! eSrhePhaTeE aitly Furlther! HhiRideSuStspmidg | ocat ed
N a refyigenal Okqcif thdtly eugt,fterdowh@e.lme 8 [thd &y ef'av d't%p%ﬂser I
yet anot her _Qﬁ,gt trglraﬁs%g gpté,%gs d}- %o At us
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conpri si ng: re sure to
downst r eam ;gﬁ%é{gp 9[ %E‘ aB %59 1:"1"0 %fsure
downst r eam® Esj off pressure,
wher ei n upSHaflexasde GE’H“% (f'"&"’ F a‘E’é? farf aﬂ% Bf" e§§ﬁ‘i"’e range,
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the chamber. Praferably, the valve Tfurther includes a filter
system located downstream of the valwe., The Filter system may
comprise filter components having an -insufficient burst strength
or fFatigue 1ife to withstand about 300 psi pressure or 100,000
20 cycles of 150 psi pressure~depressurization cycles. Preferably,
the filter system is located in a reFrigerator, and may further
include & filtered Fluid d1spenser
In yet another aspect, the present ‘invention is directed to
an apparatus compr‘lsmg means for pr'event-rng transmission ‘of
25 elevated pressure to downstream components of the apparatus; and
means for sensing pressure downstream from the means for
preventing transmission of elevated pressure, wherein upon
exposutre to a pressure greater than a targer pressure range, the
means For sensing pressure triggers the means for preventing
30 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 ranga is re-established.
The apparatus of the present invention may further 1include
35° means Tor regulating Flow of a flulid through the apparatus and
downstream components thereof. preferably, the means for
regulating Flow maintains 2 narrow target Flow rate within a wide
range of applied pressure. The means ¥for regulating flow may
comprise a flow control orifice with a floating O~ring such that
40 a2 substantially steady flow prate is ma-intained within the target
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30 transm ssion 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-establi apparatus of the present invention i ncl ude
35" neans v?&gﬁge-ggg“ ting flow of a fluid through the aﬁg?}‘%%"ﬂ%’l’ia‘l’n

downst ream conponents thereof. Preferably, the neans for regulating flow
mai ntains a narrow target flowrate within a wide range of applied
pressure. The neans for regulating flow nmay conprise a flow control orifice
with a floating O-ring such that 40 a substantially steady flowrate is

mai ntained within the target SUBSTI TUTE SHEET (RULE 26) WD 2005/ 045384

PCT/ US2004/ 026704 3 pressure range. on subsequent exposure to a pressure
| ess than the target pressure range, “the neans for preventing transm ssion
of elevated pressure termnates isolation of the downstream conponents of

t he appar aPU@ssuse rangegt jYponysibsaquanie pXpRite: totﬁd"'ﬁﬁé%'éﬁwt"eﬁﬁv@?ﬁ on is
directed tshnantaa'pparmeasuﬂq)rranm\nhngm diornpregeryiom ransgossion

conpri si ngoff idleeatecdonpeseuts ; targpinasasur d sblationngof althe, dowpstireamm from t he
filter conpenpentats biiether ammiraeud.i M ting valve conprising: neans for
preventing trang se§1an wit elwpthbed akfedt,eSEN € pirese\nsivemibs oOAponent s of
the appar ajiisctadded R@N Eppdtatus OFsH 'F'Gmdiﬁ?ﬁs!é&@tﬂﬂ%ﬁ’éi eamf hoAduag means for
Preventi NOeoddr38#il:SSiFgPed¥  RobRN¥SHeRYs Pr E2SUpRessaPd MPARTIAE" T£Qul ating flow
of the Ii gy ebih Ofeh &#u? ﬁﬁQQF%ﬂa dritg n%ﬁ@sprfé% uFe .,aka vaﬁhgwlocat ed
upst ream G 18 P PhEa, % b dt b ¥ upon

t t t f
sensi nd pr%’éssﬁgge ttf"ure il ercr?e%?!‘&" (BRTTREHT aﬁ'sm%asqsoqgrépe ol evat ed
pressure tﬁe'lsﬂggfl’?te "" ApIRRREam ¢ PEveF ‘i"bl'gf’ﬁ“ ol B¥% t‘“&"?'?q f'er

conponent stranSI 5en ¢ §Mi“€ﬂ dyPEgIRUre] hARd (HRANS @'ét;ﬂ“ datinge Fi9hge for a
period 20 @htthe a”ﬂF'é%sﬁ?@“%s@% heRParatsS ar PE rasy@Ting re-

est abl i shefllowThtoaared cupstoaponent dowstreamp i ethe RIBSEWS hawirt@ng
15 wvalve; wherein upon exposure to a pressure greater than a target

pressure rahge, the means for sensing pressure triggers the means
for preventing transmission of elevated pressure to the filter
components to reversibly isolate the filter components from the
pressure greater than the target pressure range for a period
20 until a pressure Tless than the target pressure range is re-
established.
The Tfilter components may comprise a housing having
insufficient burst strength or fatigue 1ife to withstand ahout
300 psi pressure or,K 100,000 cycles of 150 psi pressure-
25 depressurization cycles. preferably, the filter ~compdnerits
comprise a diffusive filtration medium that 1s capable of
removing heavy metals, chemical and microbiological contaminants.
preferably, the pressure Timiting valve disolates the filter
components from pressures greater than or equal to about 60 to
30 about 120 psi. Preferably, the pressure limiting valve and the
maeans for regulating flow of the 1iguid through the apparatus are
‘combi{ned in a single device Ppreferably, the filter components
and the pressure Timiting valve are located inside an appliance,
and may further include a filtered 1iquid dispenser. Preferably,
35 the f11tered T1iquid dispenser, whaen actuated by a user, relieves
pressure within the pressure 1imiting valve that ‘is sensed by the
means for sensing pressure to trigger the means f¥or preventing
pressure increases to reverse isolation of the filter components,
In a further aspect, the present invention is directed te an
40 apparatus for removing contamtnants from a Tliguid comprising: a
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I nsufficient burst strength or fatigue life to withstand about 300 psi
pressure or, 100,000 cycles of 150 psi pressure 25 depressurization cycles.
Preferably, the filter -coinpdnetit5 conprise a diffusive filtration
medi um t haygi ple of renoving heavy netals, chemi
m cr obi ol ggl ﬁ? cont am nants. Preferably, the pressure l;tialjwpqqf%ﬁ Wive
I solates the filter. conponents from pressures greater than or equal to
about 60 to 30 about 120 psi. Preferably, the pressure limting valve and
the means for regulating flow of the liquid through the apparatus are
conbined in a single device Preferably, the filter conmponents and the
pressure limting valve are |ocated inside an appliance, and may further
include a filtered liquid dispenser. Preferably, 35 the filtered liquid
di spenser, when actuated by a user, relieves pressure within the pressure
limting val ve that is sensed by the means for sensing_pressure to trigger
the means f¥IVBr XRenPiaygnTt pREds HeB5¢ nPFRRYE] (FGTeRess e 10 s SOMPPNSRNTS! t he
filter conpdawesteean fromf the Healvas such | thatiethe e spneratwse foronemayvingrected to
an 40 appacctasifapts r exp\nieay bomnmdaﬁa'sgﬂe othifie| reppiicrementsr ifoirng: a
SUBSTI TUTE giNehT §Rdrbtidy) WopPOAods384 Plow USPaguiaab704n 41iwalidze to
prevent ANCeomRBAFcARTOF S €h | tHY ORN08 £ BAIIBBEN. S subARETAPYM ke t he
val ve such {hat dherRpRehdiugh e THPRMNRE RPN AERAARGS &iRadBfihcdur st and
fatigue "fvﬁt eﬂuarfapa@ﬁprfeegu.ae :th’@”chfa'tl T1ohi<ChdeRidte” Hotiilkio bF OW
Efyéu NE | d,%r O GE Ateer

regul at or t,g.ma t? (EQ th‘?
subst ant i aI | X dé‘“'{ % \EI ara c“écf f'é %1 duct
t t% ure educti on
of amr#gnm"f?éfﬁf'égt?ﬂdo "m’é éwafe e@%ﬂdf'g' em%or"#e
corrponent s YIRS r c HREFE B (e t H@mg ntf&@ven c I ag ‘Cé(e'ﬁ) housi ng

and a di f f FYEtynalt aEe05HL S WEW&Fn@H‘ trioHe t htFe eadifRpentherein the
filter conpfometbe gixes filsuaricn apelicarient whereimtunni eypesirgete durst and
fatigue |ifrresewns romaves than tihe giarget f phesssireon rapps, c&lie ovalwherein
upon exysosliselatesa thpr Ebktere commaients tdran préaeeriay getanpnbssioneofatige, t he
val ve 15 i grkdims tdreatdd tthanCahporRarjek PMEssUrad erdmyel rdnsthes Stdvawf t he
components until a pressure equal to or Tless than the target
pressure range js re-established.
Preferably, the diffusive Ffiltration medium removes heavy
20 metals, chemical contaminants, microbiological contaminants, or
combinations thereof. Ppreferably, the valve comprises: a chamber
having an inlet and an outlet; and a pressure actuated piston
sityated within the chamber, the piston comprising: a shut off
tip that reversibly b10cks the inlet to the chamber to 'iso'late
25 the fiTtér components From pressure greater than the target
pressure range: a shaft extending from <the shut off tip, the
shaft in Fluid communication with the chamber unless the shut off
ip s engaged thereby blocking the inlet to the chamber; a
pressure actuating surface responsive to prassure entering the
30 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 spering means to
assist +in moving the pressure actuated p¥ston to disengage the
35 shur ofF tip from the inlet to the chamber.

srief pescription of the Drawings
The features of the dinvention believed to be novel and the
elements characteristic of the q{nvention are set forth with
40 particularity in the appended claims. The figures are for
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pressure greater than the target pressure range to the filter conponents
until a pressure equal to or less than the target pressure range is
re-established. Preferably, the diffusive filtration mediumrenoves heavy

20 netal s, contam nants, m crobiol ogical cont ,[r}ﬁg}

conbi nati ons tﬁgereo? Preferably, the valve conprises: algac aB er ?1aV| ng an
Inlet and an outlet; and a pressure actuated piston situated wthin the
chanber, the piston conprising: a shut off tip that reversibly blocks the
inlet to the chanber to isolate 25 the filter conponents from pressure
greater than the target pressure range; a shaft extending fromthe shut off
tip, the shaft in fluid communication with the chanber unless the shut off
tip is engaged' thereby bl ocking the igﬂ et to the chanber; a' pressure
actuating surface responsive to pressure entering the 30 chanber, the
pressure actuating,surface di stal fromthe shut off tip, wherein a
pressure gridd¥Ehratioh PHEOBRT oot Yp ks Av@ roefyedravil sk teV@ment T t he
pressure adnventdenpitialf, chonsver, teshsaitto singanizationpanstimethed igfiet to the
chanber; amgeeatdpni mayhbests beounderstend by mefereyce hto mhesdesarigtitamat ed

pi ston to difsehy goefeheed ahbedivent(sh thax f faimovihetakanetint cordjuactivmnber .
Brief Dgscidiphithe adcdmpenyng\dragsngshen fubdiciees of the invention believed to
be novel "and thgrg.elempnts emgaﬁmbm Cvitw t&ue amvamau@rmer&r ebfse&n forth

with 40 paphd Gul,arhé yI:H ¢ phBsengPRARARSorE | dFein f A4R ﬂ»F;
SUBSTI TUTE Js(RV \k/ﬁg °g45384 PCT/ USZOO /026704 5 'l Tustration
pur poses onl y ana are not ara to scal e. The invention itself, however,

both as _to organiz nd ne best ., he understood b
ref er erte to ?he agﬁﬁ‘)ﬁ E%Wp#’ EJWP E @nﬁ@?ﬁ/ APYS that fol I ows Y
taken in conjuntti GRSCEILRNY 1 thee RLE § H"?A,hPEﬁ“"FI G 1lis a
cross- sect ii8YAItign ewrsfersacentdll nbat '"éflear{‘e"&bﬂar‘&t u%Ibe $hefprideent
i nventi on #@nawisaa dnhewhidsshike- pupgral grefen veo | Tiken ﬁeﬁéu'tﬁsosﬂé‘p d §98si tion. 10
Det ai | ed. Ddgesnitponon Bfatunes Rifeftber boveRntioi emt (et necessarily shown
13 to scale,
An apparatus of the present invention comprises a mechanism
that prevents exposure to ejevatred pressures into a filter system
alone or in combination with a mechanism that regulares flow rate
through the filter system. Such apparatus is preferably useful
20 in a filter system for removing chemical or microbiolegical
contaminants from a Fluid using diffusive interception. A
commercially available Filter -system, having a housing and one or
more Filtration media contained within the housing, is typically
certified by such organizations as NSF Internatrional, Inc., staté
25 health departments, and other regulatory bodies that the system
meats certain performance. standards and/or health claims. For
example, a burst test of the fiTlter 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
30 time, Fatigue testing, as another example, is where the filter
system 15 subject to 100,000 pressurization-depressurizarion
cycles at a pressure of 150 psi. These extensive burst pressure
and Tfatigue life requirements necessitate that the filter
housings be massive and expensive evan though the filtration
35 medium within the housing can actually operate at very Tow
pressures without difficulty. B8y preventing exposure to elevated
pressures, the filter housing can be designed to operate at much
Tower pressure, can be produced at a smaller size, and at a
reduced cost.
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i n describing the preferred enbodi nrent of the present invention, reference

will be nade herein to FIG 1 of the

to like features of the invention. Features of the invent ion are
necessari | yoSheiis;sd® to scale. An apparatus of the pr &5 g@log&é
conprises a mec an| sm that prevents exposure to el evat @I}éﬁ}

filter system alone or in conbination with a nmechanismthat regulates fl ow
rate through the filter system such apparatus is preferably useful 20 in a
filter systemfor renoving chem cal or mcrobiological contam nants froma

fluid using diffusive interception.

havi ng a housing and” one or nore filtration nedia contained wthi
housing, is typically certified by sugh organi zations as NSF inter

inc., state 25. health departnents,

system nmeets certain performance, standards and/or health clains.
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pressurizatflofd e @R6 UFINZA4Li0R m&kiom efs FHeqdi fede Wheheudfngl 28sdptiod hese

ext ensi ve tws(hmeﬁéurﬁatemtﬁaﬁl GHére | 48 SRAHEPTBRISS NRC

drawi ngs in which like-nunerals refer

not

into a

A comercially available filter system
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nati onal ,

ot her regul atory bodies that the
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gnoviads that the
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Point-of-use water filter systems are used to treat water, or
other fluids, at a single tap or multiple taps, but ars not used
to treat the warer for an entire facility. Point-of-entry water
filter systems are used to treat all or part of the water at the
intet to a facility. The filter system, might, for example, be
designed to remove microbiological contaminants and/or chemical
contaminants., In order tTo remove such contaminants by
adsorption—type phenomena, there must be sufficient contact time
between the influent and the Filtration medium to ensure
successful diffusiva interception. Exemplary filter systems are
discidsed in co-pending United States Parent App11cat1 on Serial
No. 10/286,695, filed on 1 November 2002, and United States
Patent No. 6,630,016, borth assigned to *he assignee of the
present invephtion.

Filter system components, such as the f{lter housing that
contains the filtration medium, are typically constructed of
metal or plastic and must withstand three to four times dts

"normal maximum operaving pressure during testing. Typically, the

operating pressure of the filter system 15 about 25 to aboutr 80
psi. However, the filter system can be 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 Tless expansive, and of lower
strength.
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5 fluid and the filtration nmediumis required when using adsorption or
diffusive interception where an inpurity nust be provided sufficient tine
to diffuse to the surface of the filtration medium To acconplish the

efficient papuetsRsssof a contaminant, flowrate throug tion
medi um nust be regul ated and 10 provide sufficient cont gc'%/{}?mm’&ztﬁf?gn f the

pressure entering the systemand/or the driving flowthrough the system
varies by a w de margin. .An apparatus of the present invention can be
included with such filter systens as point-of-use or point-of-entry
systens. 15 Point-of-use water filter systens are used to treat water, or
other fluids, at a single tap or nultiple taps, but are not used to treat
the water for an entire facility. Poing-of-entry water filter systens are
used to treat all or part of the water at the inlet to a facility. The

cont am nant & and Tl *ERRHE) 3% 5ft . beﬁiﬁ%ﬁd@'ﬁvg”ﬁdﬁ s S

cont am nant ¥'P§25%dsSFPTi Site phh o AoH hEYEEA% | ¥PBMt cont act
tinme bet wel THERE iRTRFEURS 8K etdhéb‘l"f'q 80P oFPARE 140 P87 en@UrtioNeliccesst ul

di ffusive iThecpRRYRLEH. My Suptharyingipde ra wsbeﬁts"arfe”rzayuaagmaoﬂw. n .
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t he assi gnemangé d¢heapppias enéssuneentsuah . ddvii beer thats peeraanpepesnte, tsUch as
the filter dleuatéid pr&@sdure3wi TI0BE atdFeridil thi hd Féfl a8 prsdisure HiGtingi cal |y
construct edyadbes,Metare ONofitadt | GpstReanTUHromi t BRé aNEk TBF CesystemOUaRd | MBS i t'S
nor nal ﬂSBX'dEHgb APREAL A DIARS U §ikb1aRg tedst | PiveFy PhyisalehY addhecheper ating
pressure ofggly &Je‘dnt eﬁmp%ﬁﬁﬁﬁnfﬁmawte(%&%a{& aDUEuRD WS -a "s“é\‘}? Wil - the
filter Sys{{%mﬁ &b na6s CXR Offelleb it ShCYRL GfredguPl én’i‘%érr?ﬁ Ofne?RAYYe 8&91dt° about
1‘1|th gfl hoﬁ e{:ﬁ%i prgve,%ﬁmg ?pﬂ%éﬁén@ o curr?‘i Usi ngs or
can be mi@tﬁ%n&mt i 5rds %ﬂ“ ag S b'ensﬁ‘/ et ko Oh strengt h.
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ter s’tem s ter‘mnated

respg@e to the sensing means. Preferably, the valve

operates without any manual intervemtion, but d1s diractly

responsive to Tluid pressures encountered by the pressure
Timiting valve,

20 FIG., 1 495 an illustration of ohe embodiment of the pressure
Timiting valve 10 of the present invention in the closed valve
position. valve 10 has an upper housing 12 with a valve inlet 15
and a Tower housing 17 with a valve outlet 20. upper housing 12
and ‘lower housing 17 are preferably sonically welded together

25. although alternative methods of attaching: the two housings -
together can be used and are well known 4n the art. Both
housings can be from metal or polymeric materials such as
acryTlonitrile-buradiene-styrene copolymer (ABS), Filter system
components (not shown) are Jocated downstream from valve outlet

30 20. Filter system components include, but are not Timited to, a
filter housing containing a filtration medium. necessary tubing,
fluid dispensing system, and <the 1dke. Preferably, the
filtration medium is capable of removing either or both chemical
contaminants such as organic chemicals, and heavy metals; and

35 microbiological contaminants such as protozoan cysts, bacteria,
and viral particles. Preferably, the f{Tltration medium operates
by diffusion. such downstream filter components are likely to
withstand a target pressure range exceading 60 to 120 psi, but
cannot handJe the elevated flow rate that would result if the
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WO 2005/ 045384 PCT/ US2004/ 026704 7 The apparatus of the present invention
prevents pressure increases fromentering the downstreamfilter system when
i nfluent pressures exceed about 60 to about 120 psi, or higher. The

appar at us r include a mechani smfor regulating f 5 entering the
filter systHwédm2 sucﬁ&ﬁhat a relatively constant flow rat EC%}US#“T{ 028" 4ar r ow
target range is nmaintained throughout a wide range of applied pressure.
such devices that prevent exposure to elevated pressure will be referred to
herein as pressure limting valves, are |ocated upstreamfromthe filter
system and 10 conponents, and work to isolate the filter system and the
downst ream conponents fromthe el evated pressure when a sensing neans
senses an increase in the pressure entgring the valve and thereby triggers
an isol ati on nechani sm when the pressure within the filter systemis bel ow
such el evated pressure 15 yal Va1 8- opens of the filter
systemis tB SHEE elf a1]?“8?r5%t f@%‘?gn@'ét V@?hﬁ“%ené’qﬂ 'Tretgﬁs abssnefor abl vy,

t he val ve QY ReSEIMARR on§*HdRlal i nterventi on, but is directly
responsi ve to fI1AR & Hlddstntess mPENMuEEIR bI2 Oficvpives 40 thropghivalg val ve.
20 FIG 1 i3nkat ilF} udwer flyighentensna ElvodesiRtast 25hthasr aostireds Apdi ti ng

val ve 105 of regwdapeeSanid ifivenentering vaiwe closatl \consequanady t inne. thal ve 10
has an uppedovinsuseany t¥lrvert syatemal cempamkets 15 pasttkudarbwerchhouBilngr 17 with a
val ve out | chedd@m. upplow heyidaeg: 22 camdbe awdm olorssvrgciihgasevivesfsacrbl y

soni cal 'y wei dekbset c@mhdiia®®y @diNavph Ftdfr Rédpere, MnBpdsatdrmakyachi ng-
the two' hOusHnRESicut, { 9HCENGJartaey DEF USAMeANhAT F100E] fateBOWhek&id he art.

Both  hewiSi Pmesia) $6-h ORFRERL Bie RAAVMRBEIE SR RIIRRhMHCI Farrow

acryloni trlicé‘rgtzut %@a@nﬁaét yﬂﬁae rpoag &R+ eBR thih | belyigd Str8RYe CoRPONENL S
(not shown), 1artfi> v Yosrqﬁutshéqm%gmﬁ T Syst em

conpanent s fm g:ag,a s wn @4 er;o Hfes Sidrbish L0031 Hebiagilel ning 2

Prefera Iy, 3 a"t'ﬁag'yofmert@ \/Iﬁ% "gc il ?)r bot h
cheni cal® ‘ﬂg 1 g é?ﬁ €1 SO a RSy JUHEEAR 'é and

contact tme nr e ect‘iv d';ﬁuS'lon of the contaminants to
surface of the Tilter medium while maintaining a re'latwe'iy
steady Tlow rate within a wide range of applied pressure. Fluid
flows through fiow regulator 25 4nto a chamber 30 within Jower

20 housing 17 of valve 10. Although flow regulator 25 is shown in
this embodiment as being upstream from chamber 30, 4t can be
Tocated either upstream or downstream of the filter system To
provide sufficient 1nfluent contact <time with the d1ffus1ve
filter madium. '

. 25 within Tower housing 17, chamber 30 has a chamber inlet 35 -
where upper housing 12 and lower housing 17 join together, and a
chamber outlet 40 that 1is in fluid communication with wvalve
outlet 20. A portion of chamber inlet 35 is a nozzle 37 that
jndents into a smaller opening than the remaining portion of

30 chamber inlet 35. wWithin chamber 30 -is a means for sensing and
prevanting pressure +increases epntering thae downstream TFilter
components. Such means may comprise a pressure actuated piston
45, Pressure actuated piston 45 has a shut off tip 50, a shaft
55 extending from shut off tip 50 having a Flow-through core 60,

35 and a pressure actuating surface 65. Given the potentially
narrow shaft and small circumference of the shur off tip, it is
preferable to manufacture the prassure actuated piston from a
stronger waterial than the housings. For example, pressure
actuated piston 45 can be made with polycarbonate.

ai?’-a
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35 m crobi ol ogi cal contam nants such as protozoan cysts, bacteria, and
viral particles. Preferably, the filtration nedi um operates by diffusion.
such downstream filter conponents are likely to wthstand a target pressure
range exc 0o 120 psi, but cannot handl e thev\g ?g rate

t hat woul ?resuog;# t he SUBSTI TUTE SHEET ( RULE 26) c%%t% 0’2%4:3,’%\2,

PCT/ US2004/ 026704 S pressure is allowed to directly notivate the fluid in
the absence of flowrestriction or control. As a fluid enters upper housing
12 of valve 10 through valve inlet 15, the fluid enters a flow regulator 25
that controls and 5 regulates fluid flow entering valve 10 and consequently
into the dowmmstream filter system conponents, particularly the filter

medium Flow regulator 25 can be a flog restricting device such as those
comercially available from Neoperl, Inc, Waterbury, Connecticut, in a

variety of si zeﬁh‘?rpd ,tJ_sgm_é aggger\q/gsr %ﬂ,eta fJ o‘%tign_?%q)p @g?(ﬁg O%I des the

advzﬁ_nt age pf ds3 1r|1giir(rjow &g , ?ﬁ‘&‘ sP°5§ T“;’Ibf : ceI
within a w | ularly

i npor t ant abyf ﬁ% HE E“E FH"F "taiYe r?é’df"'ﬁﬁﬂ”ﬁf'l‘rg‘g\é% RS S a
mechani sm I8V ST RS @5nt afPaffE SR FOadsnetinatad Mishin chapken s or 15
m crobi & oginder PRr thuY ewthywistimriazzdn b aushr &hatr rilaidngan cﬁ?ﬁvhct tinme
for effectiareuud f$huti ofif oFip 150 @odt emtieranhambes 30 .surfraerably; hshiti | t er

medi um whi lefFfreimtéd hasiga substaitivtly costi@ddyr f frowstabeical [shapa o de range
of appl i ed giress Waid FFlovd arddrashitirafFgiid 1600 1 agid a10fd 2henntFoows Chanber
30 within lapeesd 2habeUsy REd 1ehrdbigh 2F16R -Hkoudh t dired 60 taWax PO Whahedr 25 1S
shown I% fohm@rmodhmse@eh@w@aupétdﬁm fa0m GhaReppotds ¥ &an be

| ocate d@%&!’—.ﬁ&@ PHesk fdc't&ﬁ&eéyﬁs%ght% prepvi de

ffi t 25
oo am AL ﬁ iy M%ﬁ% i o
housi ng 12 n%ch % gw _{;1 anbar _outiet 40 that
isinflui n wid hs OUPF'E'PUEQ NS 5??‘7”5?? 8t Eﬁﬁber i nl et
35 is 6?5noi’2F'E°"B'ﬁst ﬁ;g?\rldes the necessar‘y counter-force to move pressure

actuated piston 45 towards vailve inlet 15 such that shut off tip
50 1s no longer engaged within nozzle 37 thereby opening valve
10, Preferably, the portion of chamber 30 where spring 90
resides 1is open to atmospheric pressure at slots 95 such that
20 anly the force of spring 90 1is acting upon pressure actuated
piston 45 without additional forces from any gas trapped within
the space surrounding spring 90. Thus, Fluid Flowing -into valve
10 enters flow regulator 25, 1into chamber 30, directed through
flow-through core 60, and subsequently to the downstream filter

25 - components, T T
when pressure greater than the target pressure range' is
encountered by valve 10, the pressura is sensed by pressure
actuating surface 65. The elevated pressure entering chamber 30
acts against pressure actuating surface 65 to force pressure
30 actuated piston 45 To move towards valve outlet 20 such that shut
off tip 50 1s engaged and lodged within nozzle 37 of chamber
inlet 35. An o-ring 70 surrounding shut offF tip 50 provides a
substantially leak-proof seal such that fluid flow 1s terwminated
in chamber 30 and the elevated pressure cannot enter chamber 30.
35 Tha elevated pressure +is not <transmitted further -into the
chamber, and the downstream f1liter components are isolated and
protected from the elevated pressure. shut off tip 50 reversibly
blocks chamber inlet 35 to terminate pressure greater than the
target prassure range from dimpacting the cdownstream Filter
40 componhents. By terminating pressure grearer than the target
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indents into a snmaller opening than the remaining portion of 30 chanber
inlet 35. within chanber 30 is a neans for sensing and preventing pressure
i ncreases entering the downstreamfilter conponents. Such nmeans may

conpri se avhh Spskisssact uated piston 45 Pressure act uak n 45 has a
shut off tip g‘%/d s4haft 55 extending fromshut off ti Eg’&@h@@?

fl owthrough core 60, 35 and a pressure actuating surface 65. Gven the
potentially narrow shaft and small circunference of the shut off tip, it is
preferable to manufacture the pressure actuated piston froma stronger
material than the housings. For exanple, pressure actuated piston 45 can be
made with pol ycarbonate. SUBSTI TUTE SHEET ( RULE 26) WO 2005/ 045384
PCT/ US2004/ 026704 9 when pressure entering valve 10 is within or bel ow the
target pressure range, valve 10 remai n¥in an open position whereby fluid
flowing into valve 10 through valve inlet 15 enters flow controller 25.
shut of f tipr&s@ure sangeatfedm wentearing hehtsber S3Dn| ehe 38owhstireant filiteni n nozzl e
37, such t hedmpohenits axe fdodatedirfpomcelshatechfpiressyrds0 that wooldrexceadber 30.
Pref er abl y, v blurs©fshréngthGihdres farsglsterd iof ke cfiniceal comporddnitst oconi cal
shape to directasf ppéshuirt QraaOiHadsoirake BY dfi préfsuréhfeflatid Jikesn f1 ows
around shafis Soerd Ghreweh J.Jeewmrmehwomtﬁﬂqtamexar Rapbeds i@ outl et
40 and Subsm snté-.,yﬁv.a' y@ réSsurl&hies Qger,sesstZﬁ 853‘ 9 a)g/'vg gyt ructural
i ntegri ty t iiu&% |s'§8 ;& d'is od%é 9V| g{ﬂ
substantlal Iea res act ua on 4 o divert
fderow‘E 5'@%%‘%@2 Wﬁ%t‘ é? T urtsafﬁ E;pressure
actuat ed s5°Af 8 ?WFU&%"etﬂ%&%eg%ﬁ Ptou é‘rsef'o s arighd ’F?H\[; pressure
act uat etP p|'§"t16ﬁ"9ﬂ5 tfa\Héﬁ"ds "pm| vEhe ) fddtam sﬂtsr?e{"hat sPuge oftihet | BSen0 i s no
| onger engaijegonkirmen whthdrewdm tther dijtessanifiyidel voe qlosedr ddtemiy, the
portion of svisgebeis 30ewiressurdped ngntgd thespressure epoeedso thendepdry i c
pressure atprebsare Omngeach vt e pnéssurbeattuamingf sppfaaeg 630 semsexti ng upon
pressur e actheattevatpd Shaissdife ,Wiché qites sut@di hotineded’ pf cem #6otncenwgaias trapped
Wi thin 1 hano¥RHC Qo QuNdd NEnTeR 190 tB0 engdiits , sHurUiaFff [1api Bg watinval ve
nozzle 37 to isolate the downstream Filter system and components
thereof from the increasing pressure.
The apparatus of the present ‘invention can be incorporated
into an appliance, for example, a refrigerator having a filter
20 ‘system. within the refrigerator, where space 1is a paramount
concern, by minimizing or preventing exposure of the Filter
components to pressure incraases, the filter components no longer
need to meet excessively stringent structural 1n1':egr'1ty
requirements to withstand 300 psi of pressure or 100,000 cyc1es ‘
" 25 of 150 psi1 “pressurization/depressurizarion. The filter
camponents can now be designed to operate at the lower maximum
pressure of the prassure Timiting wvalive by 1incorporating the
apparatus of the present invention upstream of the filter system.
By combining the pressure Tlimiting valve with a flow regulating
30 mechanism, filter systems are not exposed to elevated flow rates
so that filter media that work by diffusive methods can operate
more efficiently to remove chemical and microbiological
contaminants. Manufacturing costs of the filter housing and
other components can be substantially Tower by using lower cost
35 materials and reduced wall thicknesses.
while the prasent invention has been particularly described,
in conjunction with a specific preferred embodiment, it 9s
evident that many alternatives, modifications and variations will
be apparent to those skilled in the art in Tight of the foregoing
40 description, It dis, therafore, contemplated that the appended
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10 enters flow regulator 25, into chanber 30, directed through flowthrough
core 60. and subsequently to the downstream filter 25 conponents, when
pressure greater than the target pressure range is encountered by val ve 10,
the pressuggy egsp@aed by pressure actuating surface 6p¢ /Egg Shsuat ed
pressure entering chanber 30 acts agai nst pressure actua I'hg surface 65 to
force pressure sO actuated piston 45 to nove towards val ve outlet 20 such
that shut off tip 50 is engaged and | odged within nozzle 37 of chanber
inlet 35. An O-ring 70 surrounding shut off tip 50 provides a substantially
| eak- proof seal such that fluid flowis termnated in chanber 30 and the

el evated pressure cannot enter chanber 30. 35 The el evated pressure is not
transmtted further into the chanber,ﬁfnd the downstream filter conponents
are isolated and protected fromthe elevated pressure. shut o-Ff tip 50
reversibly Iock 5 r inlet 35 to t rn1na% %Presvrfﬁ reater t.han t he
target pr es§Lﬁ é"sraé 'F a8Y i fYR naTeEnATT Yy FAFALIONS  Afnent s. By
t er i nat i ng Vpriad&dape %ﬁe é'l'"!! heiEhifethe o  ssoBSTRPETEPYHECP (F?UEE 26) WO
2005/ 045384 PRESENESIID®AETIY6704 10 pressure range from entering chanmber 30,
the downstreamfilter conponents are isolated fromelevated pressures that
woul d exceed the burst strength and/or fatigue life of the filter
conponents. As pressure actuating surface 65 of pressure actuated piston 5
45 senses a lower pressure that is wthin the target pressure range, spring
90 forces pressure actuated piston 45 towards valve inlet 15 and shut off
tip 50 is dislodged fromnozzle 37. The pressure can be | owered when the
downstream filter systemis opened to the atnosphere when, for exanple, a
user is withdrawing 10 filtered fluid fromthe filter system Once the user
di scontinues withdrawing the filtered fluid, the closed filter systemis
re-pressurized until the pressure exceeds the target pressure range. when
the pressure actuating surface 65 senses the elevated pressure, the
pressure actuated piston 45 once again 15 noves toward valve inlet 15 to
engage shut off tip 50 within
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nozzle 37 to isolate the downstreamfilter system and conponents thereof
fromthe increasing pressure. The apparatus of the present invention can be
incorporated into an appliance, for exanple, a refrigerator having a
"filter within the refrigerator, where spa nount
concern, ?‘9021%%0%&& ng or preventing exposure of the fqﬁrgjr%z&é@%rﬁgnents to
pressure increases, the filter conponents no | onger need to neet
excessively stringent structural integrity requirenments to wthstand 300

psi of pressure or 100,000 cycles 25 of 150 psi

pre' ssurization/depressurization. The filter conponents can now be desi gned
to operate at the |lower maxi mum pressure of the pressure limting valve by
i ncorporating the apparatus of the prgsent invention upstreamof the filter
system By conbining the pressure linfting valve with a flow regulating 30
mechanism filter systens are not exposed to elevated flowrates so that
filter nedia that work by diffusive ¥MSds can operate nore efficiently to
renmove chemhal|isaftpifREr 6i ol ogi cal contani nants. Manufacturing costs of
the fil tker Jaoushrplamdcomprisdngtonponents can be substantially | ower by using
| ower c@st 35 mat emeahs o reghitddngalfilowhiodkrresfbsid wthiroggh heafst esent

I nventi an has bagarpeus kod|dawhytrasmc cotpetents mfcsajdinalvegn With a specific
preferrad enbodi menta chambes hevirienin tihdér nanly aal betlel, i ¥&&d diadbdd cati ons
and varisations w | fluiecaidat &t ohOowl B9 SeaisKinkhRdl foi- treguradingn Fidght of the
foregoi gg 40 deggdn PAIORa1vVe 15 Sin WRCHSEPHBsiGiRRs eNpl at ed that the appended
SUBSTI TYTE SHEET (Rukweaarva&qog Aok PYIL<sdOBIREA: 1r3) el s Wil
enbracegany sucfpjalt & @Q‘]&‘éﬁﬁmbﬁn acatlons and variations as falling

it ve PSR RE B b sty Lpiaalon gLt s

vall ve,

ream components a means
11 preventing trransmission of el evated prassure -+ih mechani ca1
12 communication with sadid means for sensing pressure,

13 wherein upon exposure TO a pressure greater than a target
14 pressure range said means for sensing pressure triggers" said
1S means for preventing transmission of elevated pressure to block
16 the inlet to said chambar, and wherein upon subsequent exposure
17 +to a pressure lower than the target pressure range, said means
18 for sensing pressure triggers said means for preventing
19 transmission of elevated pressure to open the idnlet to said
20 chamber. '

2. A wvalve of claim 1 whereln said means for preventing
transmission of elevated pressure to downstream components blocks = -
the inlet to safd chamber thereby isolating downstream components
of said valve from pressure values that exceed a burst or fatigue
1ife of the downstream components.

Vi W ON

3. A valve of claim X wherein said means for praventing
transmission of elevared pressure +t0 downstream compohents and
said means for saensing pressure comprises a pressure actuated
piston locared within said chamber, wherein said pressura
acruated piston comprises: '

a shut off tip to reversibly block the inlet to said
chamber to terminate ¥urther pressure increases inside said
chamber;

a shaft extending from the shut off tip, the shaft ‘in
fluid communication with the inlet and outlet to said

OV ®® NV EWNIR

™
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1 1. Avalve conprising: z nmeans for regulating flow of a fluid through said
3 apparatus and downstream conponents of said valve; 4 a chanber having an
inlet and an outlet, said chamber 5 in fluid comunication with said neans
for regul%ﬁ%]d;g y 6 when said valve is in an open pagi/gs0002¢70eans for
sensing pressure located downstreamfromthe 8 inlet of said chanber; and 9
means for preventing transm ssion of elevated pressure to to downstream
conponents of said valve, said nmeans for 11 preventing transm ssion of
el evated pressure in nechanical 12 communication Wth said nmeans for
sensing pressure, 13 wherein upon exposure to a pressure greater than a
target 14 pressure range said neans for sensing pressure triggers said 1S
means for preventing transm ssion of ehgvated pressure to block 16 the
inlet to said chanber, and wherein upon subsequent exposure 17 to a

ressurg | ower t th rge r resfapge, . said nean for,sensin
Bressur%tri ggeggg@bzﬁrd%ﬁé%g %hg xhat ﬁﬁs ng% 1 t?%?gﬁ?s?i‘g%@i&? 5P§vat edg

'f S a@glgrev
pressur® to oped™$e Pritld F2IE§ arz:g chanpber. 1 2. A valve of claim1l

wher ei m3ai d means f¥r PRPESHSt idffuas g, €8 ERSRPNSLYR VP e BV H1S¥E Ure to
downst r¥am conp8RERtIEBLFH/Ek Apparatysycdisiiad, Frem ddieq sbwa Afdy t?‘hetuéﬁz

i sol at i ¥g downs®higina PRESAWIR Areater &dirg he VRMEEBNPTASSYESr eangg| os t hat
exceed ¥ burst 8fid aapppratus cpesesofmaviepentowwit sekdn prassunenastuated, A val ve
of claixh 2 wher pistamaicsustbmn heoshyr eféntimgto 2Toclamhe deiten wf seidvat ed
pressurm t o dowasdnbeam conponents and 3 said neans for sensing pressure
conprises a pressure actuated 4 piston |ocated within said chanber, wherein
sai d prassuy.e £ dhdabPERiRl PWHePEN ith@SinRtars NitidoEfanbeP #udch&versibly
bl ock the ipkfiddsOaSabR1e’ andAiHAPEIA UpbRT Hpddhfe iy bNBredduPE SiHegrdCr aSES
Inside sai qpaff £NAMRE: pressuildbingt eRd! 8! LM HIP SNWkafdd HiRin the shaft
in 10 G uigeCIIYET GALLEY Hokkidd'Ghi Hnbe 300 84 |Rbmbdy SaI d

1 5. A valve of claim 3 further including a spring means such
2 that pressure downstream of said valve drops To a pressure lower
3 than the target pressure range, said spring means assists din
4 moving said pressure actuated piston to disengage the shut ofFf
5 tip from the inlet to said chamber. '

1 6. A valve of claim 3 wherein the shafr extending from the shut

2 off vip has a flow-through core.

1 7, A valve of claim 1 wherein said means for regularing Flow is
2 upstream or downstream from said chamber. - '

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

2 ' downstream of said valve.

1 9. A combination of claim 8 wherein said fiTrer system
2 comprisas filter components having en insufficient burst strength
3 or farigue 1ife o withstand about 300 psi pressure or 100,000
4 cycles of 150 psi pressure-depressurization cycles,

I 10. A combination of claim 8 wherein sald filter system 1s
2 Tlocated in a refrigerator. '

1 11. A combination of claim 8 further dincluding a filtered fluid
2 dispenser.
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SUBSTI TUTE SHEET (RULE 26) WO 20051045384 PCTJUS20041026704 13 11 chanber
unl ess the shut off tip is engaged blocking the 12 inlet to said chanber;
and 13 a pressure actuating surface responsive to pressure 14 entering said
apparatus, distal fromthe shut off tip, upon 15 which a pressure greater.
than the target pressure range of 16 said apparatus causes novenent of said
pressure actuated 17 piston causing fhe shut off tip to block the inlet to
sai d; 18 chamber. 1 4. A valve of claim3 wherein the inlet to said chanber
furt her includes a nozzl e and wherein upon exposure to a pressure greater
3 than a 9argé¥”§ﬁ§§§uwﬁmﬁaﬂbe the shut off tip is seated within 4 the

nozzl e thereby bl ogliddgird Vaveifét pRdverip ErasthiscidR BRI tooRnstrlar ddrv@nétts Cl ai m 3
further |nclud|n a spring, means suc 2 that(g sure downstre of said
val ve drops t@& %?‘%W@%@%f? éalﬁamwe valve payipgiap anlgt & g%ﬂs Hiewand an pulser saj d

Spring nmeans agffleftfow, fhd réveribly Beatfissld ﬂévﬁﬁﬁéﬁrﬁco&@bﬁbﬂﬁ%n{br&&&ﬂaﬂsﬁld di sengage
the shut off 5 tip fromthe inlet to ﬁald chan?er Hg' A val.ye of claim3
wherein the sHFLSTRIEr DARYP 1RERSE RTENTIUE FRB8SIRLE Period Bty apressupeess thap saidyiapest ough

core. 1 7, A \padsMee @hgeGl RieShBliswdiCtat plesSiat thlvEadsdidgor regulating flowis 2
upstrean1or downstream from said chanber. 1 8. A valve of claim1 further
including a filter *BYBREEPRUSIBRE EQMASING +  qownstream of said valve. 1 9. A
conbi nation of claim8 whelkeinkkysaid filter system 2 conprises filter
conponent s havi ng an |nsu£f|C|eEp burst strength 3 or fatigue life 'CO

wi t hst and about 300 psi 2fPEELIPESERY 100, 000 4 cycles of 150 psi

pressur e- depressurlzatlemoﬂyﬂmq&dpatlo A conbi nation of claim8 wherein
said filter systen1H ﬁ ocated. in a refrigerator. 1 11. A conbination of
claim8 further in@'PEFAYSRECPPREMEY fluid 2 di spenser. SUBSTI TUTE SHEET
(RULE 26) 14 a chamber outlet;

a piston having a flow-through core and a pressure actuating surface, said
piston connected to a shaft having a shut off tip capable of sealing said nozzle-
shaped port; and

a spring in mechanical communication with said piston, biased to
compress when a pressure in said chamber inlet is greater than a pressure at said
outlet, such that when said spring is compressed under said greater pressure, said
shut off tip seals said nozzle-shaped port, terminating fluid flow at said chamber

inlet.

13. An apparatus of claim 12 further including a flow regulator for regulating flow of a fluid

through said apparatus and downstream components thereof.

14, An apparatus of claim 13 wherein said flow regulator maintains a narrow target flow rate

within a wide range of applied pressure.

15. An apparatus of claim 13 wherein said flow regulator comprises a flow control orifice
with a floating O-ring such that a substantially steady flow rate is maintained within the target

pressure range.

16. An apparatus of claim 12 wherein upon subsequent exposure to a pressure less than the
target pressure range, said pressure valve terminates fluid flow to said downstream components of

said apparatus.



12. An apparatus conprising: a pressure valve for preventing transm ssion of
fluid to downstream conponents of said apparatus, said pressure valve
having an inlet for influent flow and an outlet for effluent flow, and
reversibly isolating said downstream conponents from pressure at said inlet
greater than a target pressure range for a period until a pressure |ess than
said target pressure range is re-esthblished, said pressure valve

i ncl udi ng: an upper housing conprising: a valve inlet; a chanber inlet; and
a nozzl e-shaped port; a |ower housing conprising: a chanber outlet; a

pi ston having a flowthrough core and a pressure actuating surface, said

pi st on camnectamcppavatas oFbRint 1 karthdd ghcRdmButfiltefsisténh.p capabl e of sealing said
nozzl e- shaped port; and a spring in mechanical communication with said

pi ston, biased to conpress when a pressure in said chanber inlet is greater
t han a pri@ssuraa apparges for remotih@tontamitatis fhdta lighidRompristhgSpri ng i s conpressed
under said greater .pressure, said shut off tip seals said nozzle-shaped
port, termnating f‘ﬁﬂicamf’?ng%s’at said chanber inlet. 13. An apparatus of
claim 12 further i aptesmreigniting Yabw upstepaindtonr safddiiter egpbantsngidigraswrof a fl ui d

t hrough said appar agltdescand. lx%ilo_wnstream conponents thereof. 14. An apparatus
of claim13 whereen SafdHrow regul ator maintains a narrow target flow rate
within a wi de range of apiplohéalinyefswtheughidre s appsaureatctstigf sudhca) said1 3
wherein said flow regul atgor. compri.ses a_ fl optrol. orifi ith a
floating O ring su@ﬁgf] ﬁ%'}ng‘ﬁeﬂgtﬁnglfagn Y'5$?§/hu§(¥¥gg f rﬁ%lc')%ar%%z‘gg'?hsap ér,’rgiatrioﬁt ai ned
within the target aplessure range. 16. An apparatus of claim 12 wherein upon
subsequent exposure to Qgp%g?ﬁg{eJn%%fontvi?t%ﬂa'&gl%ton,tb%gﬁto BhSIR Wi, £ ange, sai d
pressure val ve term nate O TTOW O saird downstTeam conponents of said
apparatus. 15 17. prssugpparizimber iolkt ic baatentidd afppessuneat an ngtlet dichghagwheénl t er
system 18, An appafigliise [ObmbRIBY NG SANLAT AROLS SLAM A ddlidagonPr | sing:
filter conponents; "a d)regsure P L ng val ve, " upsttream trontsal ilter
conponents, said pnezgitsheped portitdrmingtingdfluidefloyoatpaid ghamer inlet; and

a flow regulator for regulating flow of the liquid through said apparatus, said flow
regulator located upstream or downstream of said pressure limiting valve;
wherein upon exposure to a pressure greater than a target pressure range, said valve shuts off
fluid flow to said filter components te and reversibly isolates said filter components from fluid

flow for a period until a pressure less than the target pressure range is re-established.

19. An apparatus of claim 18 wherein said filter components comprise a housing having
insufficient burst strength or fatigue life to withstand about 300 psi pressure or 100,000 cycles of

150 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 filter components comprise a filtration medium

capable of removing heavy, metals, chemical and microbiological contaminants.

22. An apparatus of claim 18 wherein said pressure limiting valve isolates said filter

components from pressures greater than or equal to about 60 to about 120 psi.



a piston having a flowthrough core and a pressure actuating surface, said
pi ston connected to a shaft having a shut-off tip for sealing a

nozzl e- shaped port; and a spring in comunication with said piston, biased
to conpress when a pressure in a chanber inlet is greater than a pressure
at an outlet, such that when said spring is conpressed under said greater
pressure, said shut off tip seals saidé nozzl e-shaped port, termn nating
fluid flow at said charrber inlet; and a flow regulator for regulating fl ow

of the ligquid throu S ratus said fl ow re ul at | ocat ed upstream
or downst¥eamYt3PEY tHS ﬁf@gig TPiREAS Wgssefﬁr"v‘étmg\m'é? drfa'ﬂg]ﬂﬁ’ TR e to a
pressur e @mdakdin atshhgle davitear get pressure range, said valve shuts off fluid
flowto said filter conponents to and reversibly isolates said filter
conponents fromfluid flow for a period until a pressure |ess than the
target prEssursn dppaas 6flaie1 8 shabihsadfler cdBponéns aydpaid piesstredimitigaialve 18
wherein salp ilte onents conpri se a housing having insufficient burst
strength ¥F Ofaédi&ir%aﬁa 'S wi t hst and about 300 psi pressure or 100, 000
cycles of 150 psi pressure depressurization cycles. 20. An apparat us of

| aim 18 d f di ff I trat
redi um 2 A REBaFaR TS T 2 FATHR 1% e e e e fshent o conpri se

a filtratdigenseedi um capabl e of renoving heavy, netals, chem cal and

m crobi ol ogi cal contam nants. 22. An apparatus of claim 18 wherein said
pressure limting valve isolates said filter conmponents from pressures
greater tl%an okn @qaxatlus mfalaahaﬁmvhﬁeinm f’ﬂubmdrtiqrﬁ&dismséer, w116n aditedApaagpar at us of

claim 18 essure lLimtin id ﬁ ul ator are
co ITbI ne d r}x’e\fr}evgs pressurf: Wﬂl&lg sat BTBSSEIE llmA:ung Vagg Ii{‘la %gen %h% meal yvegsﬁ n Sal d

filter cqupmwremteganﬂie saard fprressniing ptessuretmcmgrsasacb meersaascéatlloooéaaeid‘lluensr de an
appl i ance, m%? @n apparatus of claim24 wherein the appliance further
conprises a 1 Tter ed liquid dispenser. 26. An apparatus of claim 25 wherein
the filtered liquid dispenser, when actuated by a user, relieves pressure

e L e L S the means for sensing
pressure o tri reven res i ncreases to reverse
i sol ation of said falVIatVehaVlrcgmpnictefmlsﬂuthﬂmdﬁﬂwa@pan attles fof efflugng fraid ifloy,

contam nants fgamg. Pﬂe%ks%&%%[s:p%sﬂg 1?‘]'% ég #’«fim{k@é{én&% Hstﬂe{.]% fbmisqy | nfluent

fluid fl ow andS an outlet for uent sar prevents and
senses pressuralvenehdksssd dpparstonfooreanvisg choteminants gan e hmrstandifatlwlhﬁe such

that said appar%&lﬁr‘éﬁxeﬁt?for58@81Vﬁ199¢i099£51@£mﬂ?nt5 can neet burst and fatigue

life
a flow regulator in liquid communication with said valve to provide a

substantially fixed rate of flow-through said apparatus for removing contaminants within
a target pressure range that allows adequate reduction of contaminants throughout the
target pressure range; and
filter components downstream from said valve, said components including a
housing and a diffusive filtration medium contained within the housing, wherein said
filter components have insufficient structural integrity to meet burst and fatigue life
requirements for the given filtration application,
wherein upon exposure to a pressure at said valve inlet greater than a target pressure range for
said valve outlet, said valve isolates said filter components and prevents fluid flow and
transmission of said pressure greater than said target pressure 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 medium removes heavy metals,

chemical contaminants, microbiological contaminants, or combinations thereof.



requirenents for a given filtration application; a flowregulator in |liquid
comuni cation with said valve to provide a substantially fixed rate of

fl owthrough said apparatus for renoving contam nants within a target
pressure range that all ows adequate reduction of contam nants throughout the
target pressure range; and filter conponents downstream from sai d val ve,
said conponents including a housing dAd a diffusive filtration medi um
contai ned within the housing, wherein said filter conponents have
insufficient structural integrity to nmeet burst and fatigue life
requirenents for the given filtration application, wherein upon exposure to
a pressurm. at Asmaappardmb vicldiml28 whgrieaiie valtdv@mpdses:ar get pressure range for

said valve outlet, said valve isqlates said filter conponents and prevents
fluid fl ow and tréﬂ%ﬁPg§ﬁ§W£§P"§gf %VJE?U?Q greater than said target
pressure range to sgirghsire hdhered pisnneinarsd svithinul dhbmberphesigon eongejsiag: t 0 or | ess
than the target pressure nge. i.s re-established . An aratus.of claim
27 wherein the diffusivé Sh?tlogﬁgtt?%ﬁev%gky??%c%setﬁ%’w&%ﬁ%ee{:&?f"% oalfos?te Sa&dﬁem' cal
contam nants, m cr diieo¢tcngiosats foandagifluibiitveand dromgoesira geatanisantiivgargaf . 17 29.
An apparatus of claim27 wherein said valve conprises: a chanber having an
inlet and an outl etp;res?iuﬁ%jraggepr essure actuated piston situated within the
chanber, the piston conprshsi extendiag hmttheahdt offitip, thésitaftirefléd sandhynidatiocks t he
inlet to the chanber. .to.isolate.sapd . fikt.er co nents fromsaid fluid flow
and from pressure d?gﬁigfﬁ?ﬂgﬁmPﬁ%h?é?ﬁgéhp5FE§%§$%“?@§§%$"§ﬂ§Hgg?oextending
fromthe shut off tsagchanter shafoppingflditl dibe; communi cation with said chanber
unl ess the shut off tip..s a t eb | ocki inl et sai d
chanber and stopping fl ua’lpcries%rpg%ﬁgl%gn S:agécgﬁ%ggpnégg@a‘{}%ﬁ‘gpgnﬁ? 5?@%‘%@5%9 ve to
pressure entering tthepredembenating sunfscqind Sromahesbbirdf tiphgheecinkacssudi st al from
o o it P MBI e RLES DAL e EEBREL ofo0BRert Bh 8L R U e 1 ange
causes novenent of Sald pressure actua &d pli ston causi n & Shate of f tip
to bl ock the inlet mistonsaisihgghashberdt tartd blogk i imdtt ® saifdlchangbef drgtgrmémad a spri ng
means to assi st i”fﬂﬂyﬁ ahd€ pressure actuated piston to disengage the

shut off tip fromthe inl’et to the chanber.
a spring means to assist in moving the pressure actuated piston to

disengage the shut off tip from the inlet to the chamber.



