1 OUTLET FOR SHOWER OR FAUCET HEAD BACKGROUND OF THE INVENTION
[0001]Contamination of water dispensed from a shower or faucet to a person who may be vulnerable to
infection can be undesirable, as exposure to contaminants such as pathogens can lead to, for example,
debilitating and costly infections, even morbidity. In order to reduce the risks of such exposure, disposable
point-of-use showerhead filter devices can be attached to showerheads to prevent various contaminants,

e.g., waterborne pathogens suchgsriutg SRR REGEHR PROBESIEEAprom being dispersed into the

environment at the point of use where the person taking a shower can be exposed to the pathogen(s).
[0002]Such showerhead filter devices can prevent the passage of pathogens toward the person while the
water is dispensed (dispensed during a "use cycle"). Instructions for using the filter devices indicate the
devices should be used for no morPAGH &R SefofmEVEERNTIdys, and then replaced, primarily
due to the risk of retrograde contamination of the device outlet area over time and/or use. [0003]JHowever,
the present ihi0editprs Haeetaisicatieredf thatehdispdilisrditoines Suiferavodt Someedisadvantagys. BRIEF

SUMMARY QE ik |NYEN TARRHGP04H R cmbodinmot b dlfe iy 86‘#&'&19(8%9%@%%%%8{{&(?“” of

use shower or a faucet, the shower or faucet including an attachment head, and a sterilizing grade water
filter device ceRAPERHE dPorseRRRivRgaRGa AeFHREIORSWRNER SMTRiAodan a side wall

having an extetnlestdanskstoedilter sigrdsarbedgptisHuid-poiya YRisaE M Adthangeisrag \wplyeonnected
to, the shower head or the faucet head, and the outlet; the outlet comprising: an oytlet housing comprising
2 polymeric SHAE TS SPRNE HERYBAG I BENSHLH ORERTHHE O AL HE G L aES A Ping =

side wall innduisgafap® @sd @ stdaayatibptetogodafre radetpes evalhtoaim g rariromnes rfagethenpouter face,

and a pluralit . : ISl ' ' ow from the inner face
through the oéﬁﬁg?%ggg%%g@% @%\%&P J%’%Iﬁ%%ﬂéwg si (ra? &%&?ﬁrﬁ%ﬁ%ﬁg\é’%&ﬁﬁhe bottom wall inner face,
wherein both[#884ide WwafbaROMGIFeRS Hifd ii:?é“%‘%té?fﬁ‘\ﬂ&fwmé'ﬁ%%d?ﬂﬁ&%ﬁ\ﬁﬁ@%@m air
surrounding thershiowaidgrotdhesfaliprhbeaddiapeiscarumesis dxdeophabirpmsAssHliasingeferably, a

hydrophobic %%Cﬁ?trei%%a\}ljgegqH%'ijg’ageistﬁ’ec en\;riacienseghiguﬁg%&cx?l}/(i)tly n%f rtrboere than a set period of time,
e.g., 7 days, and then replaced, primarily duéeaisk of retrograde contamination of the
device outlet area over time and/or use.
[0003] However, the present inventors have discoveredtieat filter devices suffer

from some disadvantages.
BRIEF SUMMARY OF THE INVENTION

[0004] An embodiment of the invention provides an outtetd point of use shower or a
faucet, the shower or faucet including an attachrhead, and a sterilizing grade water filter
device comprising a porous sterilizing grade wélr, a water effluent portion, and a side
wall having an external surface; the filter devibegng in fluid communication with, and
removably connected to, the shower head or theefehead, and the outlet; the outlet
comprising: an outlet housing comprising a polyimehell, preferably, a bacteriostatic
polymeric shell, the shell comprising a side walvimg a side wall inner surface and a side
wall outer surface, a bottom wall having an inreeref, an outer face, and a plurality of outlet
ports, each port comprising an opening allowingavélow from the inner face through the
outer face, and a cavity defined by the side wader surface and the bottom wall inner face,
wherein both the side wall outer surface and thhbowall outer face contact environmental
air surrounding the shower head or the faucet heaadt,a polymeric hydrophobic porous

disc, preferably, a hydrophobic bacteriostatic psrdisc, contained in the cavity of the



2 polymeric shell, the hydrophobic porous disc comprising a plurality of pores and having an upstream
surface and a downstream surface, the downstream surface facing the inner face of the bottom wall,
wherein the side wall inner surface of the shell includes a mounting element releasably engageable with
the external surface of the side wall of the filter device, the outlet cavity being suitable for receiving at
least a portion of the filter device. Preferably, the pores in the hydrophobic porous disc are effectively

offset from thoyetiperiailAROTHRBRALIRE perbadimartomitipiepiRtalizti ey erhaigepyided

comprising: a porous water sterilizing filter comprising at least one porous element; and, a housing
containing thERFESAMEBIBCHATY & AGNTRIRPAFHIREEGHSFBAR SYHBsaSIRg B iprRGifRCaPinlet and a
water effluentzopbearancadeiiningithemdsidd aalpatebsteee ththenisllehalnddb e waiaiteideanhpartion,

wherein the hoysing comptises & boftor wall having o sufet erge, asileyall bavina an iigrpal surface
and an external surnace COmprising threads. and tha Water etiuent porion, Wherein the water effluent
portion is beteaéy teengLaeitallgdonftceivogarhleasi aqaur th thin féieratievidac® wsifenabdydehaalbrés006]in yet

another embqglﬁée%d%wﬁégksﬁ%r,@@ﬁlgiggtgpéjgw'éqfﬁ\;%@%ﬁgﬂfé)mm@lﬁg@ porous water sterilizing

filter comprisina at léast one porous element; and, a housing containing the filter and providing a fluid flow

path through {©%lter, tAEMINSIRIHRAAPIRMPAMAINEBIEHHZNG NS I Rf PEFcEh ZHBRIE NG the fluid
flow path betp&ensheatelesianizihg faies@iieMooat liiseniRtris dRarioising ComIkes a bottom wall

ising th ter effluer tion, a sid | hayi int | su d an.ext | surf
comprising tTRAAL P07 NS e A U B Fe LR g e Seeltbr nead or
a faucet headyranjerand wattetesteidflizingpiiitto il enit d chnibenliachibvalpatb bkt daratipeafdet edethbodiment,
the system fyyther Eﬂm&ﬁgﬁgﬁoﬂis«HF@FJWtHQtH}SlEEH@%d%%ié‘%MW%ﬁW%W Aeylseangyer e outlet

was installed and/or for notifying the user as to when the filter device and/or outlet should bé replaced.

[0008]An emBisiMaihnayine aRVBIRTBAl SEasRINIEAEHEIERCR FITSREMEM I IpaLs, AofTPRMRIbassing

water througlafiie:ROpeHoW Altlcsiatitzing dtieefrivsepaiid havwesiPirbirieyitelydAIARY Harsther
embodiment, a ethq(: for redl%jin {etro%' dec ntar’ﬂination comprises removing the outlet from the
| i

porous water' Serft2fhy iRIeg i&g,r 4G SAG W& outlet. In yet another embodiment, a method for
reducing retr@@fi@gle cointgatinatitecomipodierobrmectiegste riimogdillevmetistpothdedorous water
sterilizing filt%oﬂ%’rj@ﬁ'lg: a porous water sterilizing filter conispng at least one porous element; and, a
housing containing the filter and providing a fldidw path through the filter, the housing
comprising an inlet and a water effluent portiod defining the fluid flow path between the
inlet and the water effluent portion, wherein tloei$ing comprises a bottom wall comprising
the water effluent portion, a side wall having ateinal surface and an external surface
comprising threads.
[0007] In yet another embodiment, a system is providethpcsing a shower head or a
faucet head, a porous water sterilizing filter deyiand a removable outlet. In a preferred
embodiment, the system further comprises a didplagotifying the user as to when the
filter device and/or the outlet was installed andéw notifying the user as to when the filter
device and/or outlet should be replaced.
[0008] An embodiment of the invention also provides ahodtfor dispensing water,
comprising passing water through the porous wageiliging filter device, and the
removable outlet.
[0009] In another embodiment, a method for reducing resrdg contamination
comprises removing the outlet from the porous wstienilizing filter device, and replacing
the outlet. In yet another embodiment, a methoddducing retrograde contamination

comprises connecting a removable outlet to theysoveater sterilizing filter device.



3 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S) [0010]Figure IA and 1B show
exploded views showing an embodiment of a faucet head system, as well as embodiments of
components of the faucet head system, according to the invention, comprising a faucet head (illustrated
with an electronic display), a filter device, and an outlet comprising an outlet housing and an outlet disc
element. Figure IA shows an outlet housing comprising a jet housing as well as an outlet housing

comprising a showes RRSIHESIORIFHIAVIGELFHE 3ERSRACTRNRS UvRIEsRANSId)ead system shown

in Figure |A and 1B, after assembly, also showing, in enlarged views, a tight seal between the outlet and
the faucet a\f\j&gxp ent(j}eadéalll\daer‘] Qﬁ@‘sﬂ'c seal between the ooutl.et and tf fllrte(gf%e%nce. l[(%Fg%%]Flgure 2A

Igur ow exploded views showing an n au :
and 2B sho ded Views showing an SM5BBIRTENt OF 3 SROwer A sysefem, 85 WEIT asEMbodiments

of componengysietheashuelcahend cyistents af coripnanth ghtventiond syatpnisiaccardmawetihead
(ilustrated Wﬁ%@ﬂtﬁﬁ%@ﬂﬁ?i&ﬁ@@ﬁu@éﬂ'F%aﬁ%iﬁ@tr%ﬁ&hoéig%(iﬁmHfi\%&(?faﬁ Artledipusing

(illustrated as a shower housingin Figure 2B) and an outlet disc element. 3]Figure 3 shows various

views of the SR WAHISLIRBNSISHIELRThAUEIRE R HING Gk e Biac s BReesit EIRHER HAePRaMS Blyure 3A
shows an cutoawaheupingledrgsisieia Jdenoobmy auties kissualamensiagdonepsepyer siiedng; Figure 3B
shows an isometric view of the outlet with the outlet disc element assembled in the housing; Figure 3C
shows a cut- \R/'éﬁ/'r{ﬁew of the outlet with the outlet disc element assembled in the housing; Figure 3D
shows an enl®édl vietigfra pOriton obFigsret®Casmwiy the faudetitiystestaghednntieduoidiAg; Figure

3E shows a bottofg vigi, A dN&OWEL NONSHIAG (AP LAIEIGEES £HuRP S S PRANMERIRIORRLYISHE of two

embodiments of a filter device according to the Invention, each comprising a porous sterilizing water filter

and a filter déJfcEHERISHHGC DA BRAAH S RIVEVRI O BRIGRAIO D LHHE APdHim Bl &ACEssembled filter

device [0012] Figure 2A and 2B show exploded views showing anaithent of a shower
head system, as well as embodiments of componétiie shower head system, according to
the invention, comprising a shower head (illusttatéth an electronic display), a filter
device, and an outlet comprising an outlet houilhgstrated as a shower housing in Figure
2B) and an outlet disc element.
[0013] Figure 3 shows various views of the outlet witthavger housing shown in Figure
1, and of the outlet disc element. Figure 3A shawsut-away exploded isometric view of
an outlet disc element and the shower housing;r€igB shows an isometric view of the
outlet with the outlet disc element assembled énhtbusing; Figure 3C shows a cut-away
view of the outlet with the outlet disc elementeambled in the housing; Figure 3D shows an
enlarged view of a portion of Figure 3C showing dliet disc retained in the housing;
Figure 3E shows a bottom view of the shower housing
[0014] Figures 4A and 4B show exploded views of two emivatits of a filter device
according to the invention, each comprising a ps&terilizing water filter and a filter device
housing.
[0015] Figure 5 shows various views of an embodiment cdissembled filter device
housing according to the invention. Figure 5A sk@rop view, Figure 5B shows a bottom
view, Figure 5C shows isometric views, and Figubeshows a section view.
[0016] Figure 6A and 6B show variations of a part of gefildevice housing, wherein the
filter device includes at least one vent for sefyagaair from the water flow path.
[0017] Figure 7 shows an isometric view, a cross-sectioieal, and an enlarged partial

cross-sectional view, of another embodiment ofa&n head housing, also including a vent.



housing according to the invention. Figure 5A shows a top view, Figure 5B shows a bottom view, Figure
5C shows isometric views, and Figure 5D shows a section view. [0016]Figure 6A and 6B show variations
of a part of a filter device housing, wherein the filter device includes at least one vent for separating air
from the water flow path. [0017]Figure 7 shows an is@metric view, a cross-sectional view, and an
enlarged partial cross-sectional view, of another embodiment of a shower head housing, also including a

vent. 4 [0018iniggre 8honsamNS LRBIReAERRIIRh 8B OMAF B HING 18 the IRVERlHN comprising

a porous sterilizing water filter comprising hollow fibers and a filter device housing. Figure 8A shows an

exploded vie\‘RPBTRFléiWﬂ’té‘r%ﬂ%gmﬁmﬁid\{ﬁ@%@tghﬁﬁw O BalM JiRer R et §iﬂ%‘,’i?‘?gure 8C shows
a top view of fibashyisFiguFdBae Bhvshowspideedenewidhidrtusing Usiayrediora seatisweew of the
housing with the filter, and.Eigyre 8F shows a section view of the housing without the filter. [0019]Figure
O s o8 S S B e e e e D SRS e
embodimentsideodenpohthetbofishg faigeeiad sestom vaitherdindgigtnhnberfiien, eotipdsiey a faucet

head (illustraigdyiih &g g&%ﬁr\lﬁg\g%p[ﬁ@h&@w A/Nis&siREad an outlet comprising an outlet housing and
h le [

an outlet disc element. Figure 9A shows an outlet housing comprising a jet housing as well as an outlet

housing comPi&fly a dHBWerHbasthdB B2y RrglRdedyiRVS ShiRg sieHImbadin et 3dakethead
system showndadrdgetisnAane|PEs afdoasaemdlyt cdaepoRewes gaida Masdes) siewsaectiedhgaal between

e oUtet AN e A G AT A e A SR A PN NG P! 2nftePaduies device:
and an outlet comprising an outlet housing andudlebdisc element. Figure 9A shows an
outlet housing comprising a jet housing as welasutlet housing comprising a shower
housing.

[0020] Figure 9C is a cross-sectional view of the fauestchsystem shown in Figure 9A
and 9B, after assembly, also showing, in enlargeds; a tight seal between the outlet and
the faucet attachment head, and a hermetic seaébptthe outlet and the filter device.
[0021] Figure 10 shows various views of the outlet withawer housing shown in
Figure 9A and 9B, and of the outlet disc eleméngure 10A shows an cut-away exploded
isometric view of an outlet disc element and thevatr housing; Figure 10B shows an
isometric view of the outlet with the outlet didement assembled in the housing; Figure
10C shows a cut-away view of the outlet with thdedwdisc element assembled in the
housing; Figure 10D shows an enlarged view of @#igroof Figure 10C showing the outlet
disc retained in the housing; Figure 10E showsttoboview of the shower housing.

[0022] Figure 11 shows an exploded view showing anothdrogliment of a shower head
system, as well as embodiments of components afhiberer head system, according to the
invention, comprising a shower head (illustratethvain electronic display), a filter device,

and an outlet comprising an outlet housing andulebdisc element.

DETAILED DESCRIPTION OF THE INVENTION
[0023] Removable outlets for showers and faucets accotditige invention can prevent
or reduce contamination of the water dispensed fi@hower head or faucet during a use
cycle, e.g., by reducing or eliminating the amaafitesidual filtered water remaining in
association with the external surface of the shdvead or faucet after dispensing, as such

residual water could potentially accumulate conteants. Moreover, airborne and/or



[0021]Figure 10 shows various views of the outlet with a shower housing shown in Figure 9A and 9B, and
of the outlet disc element. Figure 10A shows an cut-away exploded isometric view of an outlet disc
element and the shower housing; Figure 10B shows an isometric view of the outlet with the outlet disc
element assembled in the housing; Figure 10C shows a cut-away view of the outlet with the outlet disc
element assembled in the housing; Figure 10D shows an enlarged view of a portion of Figure 10C

showing the Quileifjste' E5RRMIHATRSARYR M iatEE 10k RHGHRAROTRBHYISY REIBRRgwer housing.

[0022]Figure 11 shows an exploded view showing another embodiment of a shower head system, as well
as embodiméelfRbP BRI LI &I IIaHEn A VR M HatSIRRABAR IFRIEMIBAE comprising a
shower headddhisinaiadonihaat edeapiomsmigRirysierifittieetaries taadaaigpeieiccompiighechaadutiet
housing and g putieldise sloment DETAIL K DESCRIETION OF THEINVENTION [gp2sIRemovable
outlets for shOWers and faucets agdoralngqto eI RVERTGH Can prevent%¥’re§u e2contamination of the
water dispen§terédmicdeshuodichend thefaanatelliidnef aavditey diryieccanbiprevateirigter miayipaiting the
amount of reg%abgm@q)yvﬁ{@q){ﬁ@@iBﬂgéqmgﬁtion with the external surface of the shower head or

faucet after disBensmg, as’such residual water could potentially accumulate contaminants. Moreover,
airborne andI8P28lwateyBEfTER SHEGFRAMECHEA SRR Sa TN RRIAleh e ¢4 fHtefior of the

shower headduiaei¢ahaadscthr dveterfitiatiesdenias stbrawd) alivmigasingiagetgisdesable
contamination™) and compromising the sterility of the water that is dispensed f the_head and/or filter
dovice, o.g., ARG ACCLUEHIE e L e e R U A G A mEE L YEALER and the
service life off@mwatpiditteg tieiesssexiionsiatariled anthgxbe sl sgndodddebyf the owttets gfaihgviavention.
[0024]Since the,putlet can prevent retrograde contamination of the filter and/or filter device (and
associated components such as a shower head), another advantage of replaceable outlets according to

the invention[08% costRRpRiEAritPthenanare ARk Rds oS Rom AR meRtsepiaeify eREQBss
expensive oujlet ancenstendisg Wit seiyinatbiesap e sysieiaxerasgR fiHesplRP2 Hdhe Redasof-use

showers andggye gtsé r?é:?\%hdsigﬁoﬁ ngbodiments of the invention
[0026] An outlet according to an embodiment of the invemtiwhich is suitable for use
with faucet tap systems and shower systems, coegpais outlet housing comprising a
polymeric shell comprising a side wall having aesieall inner surface and a side wall outer
surface, a bottom wall having an inner face, aeroifaice, and a plurality of outlet ports, each
port comprising one or more openings allowing wéltew from the inner face through the
outer face, and a cavity defined by the side wadér surface and the bottom wall inner face.
The outlet housing is configured for removable @tion to one or more other components
of the faucet tap system or shower head system tleegoutlet housing may include one or
more threads on the side wall inner surface arsider wall outer surface.
[0027] In a preferred embodiment, the outlet further casgs a polymeric hydrophobic
porous disc, preferably, a polymeric hydrophobicteaostatic porous disc, contained in the
cavity of the polymeric shell, the hydrophobic pesalisc comprising a polymeric
hydrophobic porous element, preferably, a polymleyidrophobic bacteriostatic porous
element, comprising a plurality of pores and hawdngupstream surface and a downstream
surface, the downstream surface facing the inreer ¢ the bottom wall, more preferably,
wherein the pores in the hydrophobic porous dieceéfiectively offset from the opening(s) in
the outlet port.
[0028] In another embodiment, an outlet is provided fpoant of use shower or a faucet,

the shower or faucet including an attachment haad a sterilizing grade water filter device



are suitable for use with any water supply system in, for example, hospitals, public areas, hotels, and
households. [0026]An outlet according to an embodiment of the invention, which is suitable for use with
faucet tap systems and shower systems, comprises an outlet housing comprising a polymeric shell
comprising a side wall having a side wall inner surfag and a side wall outer surface, a bottom wall having
an inner face, an outer face, and a plurality of outlet ports, each port comprising one or more openings

allowing watey oy diREatBB MNCEIaaRIHY Yt REREse AR RV G- TAe DYidag,rifle wall inner

surface and the bottom wall inner face.‘ﬁue outlet housing is configured for removable connection to one

or more othePBYRHBASHES BRIRYERGEa IS JI/HsY o5 ReBivEY ReansitaHP e ith tRB8%Gutlet housing may

include one aemeovalilyeanseeeth side yalhianies sl dagrReineiad, side inalbatikerthartace: [0027]In a
preferred embodiment, the out[%tllfurther comngrirs mer}lc L?ylgqu h t?ic orqus disc, preferably, a

. es a pol
polymeric hy&%np'ﬁr(')so'f]cqbg&gﬁ'os aQ%uf‘)'g 8 Ps'cs,'r(]:%raggmgﬁ]?n? e 63\%@8&{1 & Bglrf/]r%récric shell, the
hydrophobic baﬁw@die&@mhri@hﬁgodsmmﬁde Wmeme@uéacﬁmem walblymeric
hydrophobic Baelergsiaic &B@f&rﬂ%ﬂ%ﬁziﬁ&%\?ﬂﬁ%@gf%m%iﬁ?éwa%p%%sa%grﬁﬁt\j‘Bg&ﬁléipS”eam

surface and a downstream surface, the downstream surface facing the inner face of the bottom wall, more
preferably, wRBHSIrPR{ ROFESIMHISRYAD HREBIE P BISUL GRERN: fEtfa dhiedRNEHEGETHRYER BlSening(s) in
the outlet porsuieP 2] anpthes By Bedimenly aie GillevaiErevitas fandatneipbedmseshans faca faucet,
the shower or faucet including an attachment head, a terilizing grade water filter device 6 comprising
2 porous ot TG L (AP RS oW Gl BT AR S IR AG Y CATSRHG surface
the filter devie# beir@hﬂﬁlgdfwhmmdmwwh& M%M@IWM@MMMWQ head or the
faucet head, gndithautier, te slst SaeHsigAPRUELROHSIRG FHMAELAGG Hapineric shell,

preferably, a polymericC bacteriostatic shell, comprising a side wall having a side’wall inner surface and a

side wall outdlo8(iFRIie SBothsVFsAMRISPar i EIS Tt S RE BIREF3AREOTRAIGS SIFIRYIBE tlet ports,
each port compstringnasu ARes sl avinsmaiaT o demikfdRnesireediseigtbeamidefdacer and a
cavity define%:)y the side wall inner surface and the botto all jnner face Wgerein both the ?ide wall
outer surface KAUIR BNE DI AORL IS E R RE R G R GRBERLG AT i 3 S SN head or
the faucet healffisetrichra thedoopeohictporodsvdisceiprife i) jraéysudphe bittha stezlbsiEtidgsoaous disc)
contained in m8&%\4&’&&MP%@%&WBH&QF%H&%HQWQQ%%Q@ﬁﬁ&@]&é‘%ﬂ B R4 aliby of pores

and having an upstream surface and a downstream surfac nstream surface facing the inner

face of the bSIRYIREWHIE BHERIBRINIRIAG B UHRDKb T RIEAGHEAR SHIBHOPSTOIS HilRr SrYisfectively offset
from the outlgirpritghigntheherRtimt e sitenvadnipreesyktaeanf the shell includes a mounting element
releasably e able with the external syrface of the side wall of the filter device, the outlet cavity being
cuitable for 18008 P SRS CD G SRR e AaEHE: eSO AR i Cbompr see
threads. [OOZ@}hngetkw@tbeAeemtfadde'eim:Imrlgjﬂetaﬂamm:rdf&ﬂ &mdaamﬂﬂimfrwadmyvatemrﬁae‘gupet, the
shower or fa‘b‘é‘?ﬁé@%ﬂ@v Sl %M@?Qfé?ﬁ%ﬁ d b Shatie R dade BRicAeics &%TH?”S'”Q a

L
porous sterilizing grade iliter, a water e gﬁt portion, and a side wa ﬁlg ving an external surface;

the filter devive@hBRINe M RKEIRRhBWTESEO NRitHE B ASVPERRB VA Y SARBBHECESI oW Eho¥er head or the

faucet head, aifiiRUiisinErecauBetOsMRNIRNE Y A isiRAREINhAATHY Isin@ R tRe ¥NiRiC shell
comprising a side wal

having a side wall inner surface and a side wall outer surface, a bottom wall having
2 inner face ARRBPARSLRANP RIS BPER e el CORRTS R AR DRRRRY Alowing
water flow fragicl¢heaihirerdieser filrowgld theide tealfacte andfa tavioydetin dd gl ddenfatdenaer surface

and the botto nner are| t id I - surface . the outer face
contact envir%%@r%t%’a%‘rn R%@%%@h%%%@%ﬁhgé\g@%? {gjﬁtﬁﬁggg ;Hgﬁ?d?@v%% ir\>10{[ gerside wall
inner surfacefl@thshEe inclauEs e thiouatiibecpetes Reel @mally datpeividasidensaditaeral surface of

the _side wall g iaedilal @ﬁé’iﬁ_ﬁt’tgﬂ@\%ﬂ'ﬁ{d@\fﬂﬁé?ﬁémgréﬂﬁﬁﬁéesfaé KSR VINGr aLleast arkpiion of the filter
device. Preferably, the mounting element comprises threads.

bottom wall outer face contact environmental arraunding the shower head or the faucet
head; and, wherein the side wall inner surfacé@fshell includes a mounting element
releasably engageable with the external surfatieeo$ide wall of the filter device, the outlet
cavity being suitable for receiving at least a jporof the filter device. Preferably, the

mounting element comprises threads.



7 [0030]A filter device according to an embodiment of the invention, which is also suitable for use with
faucet tap systems and shower systems, comprises a porous water sterilizing filter and a housing
containing the filter. The filter device is removably connectable (e.g., via one or more fittings and/or seals)
to a faucet tap head or a shower head, and the remoyable outlet is removably connectable to the filter
device; more preferably, the removable outlet is removably connectable via threads on the outlet housing

to threads onygaggjlter daiter RAMINKEJA@NG tbUSY B BMBAHEN AkIHREPARIA WalkbYGHIEIRg filter

housing comprises a bottom wall having an outer edge, a side wall having an internal surface and the

external surfaBEUSSHBISIACR BRI SIHN 23098 P QMRS E [FORIBHS SRR RAFPHRSNRIRE Sl AM portion is

between the frgeaadgeholitiegasitnamigltharitdne Thesnaé sddas ecaidhenpjdwalbtibenetgenitustrative

embodiment, fie hattom wall ncludes e water sliluepagrion (5 g, pads nihs hatemaall, 003Llin
another embodiment, an ou and water tiiter device Tor a point of use aucetora point or use shower is
provided conpiilsing emsividadicoeneotaible tuthet fiiaddavatsritizinefepady thateerfiteaklevdcdaiomprising a

porous steriliging el WARRICHISE avAleLeT e PoMieRingd Mridaaal!haing R gxternal surface

comprising threads; wherein the side wall inner surface of thé shell includes threads releasably

engageable WRHSE tHIeRRR BrstliEkmRadleatdtt REN Rl e iRE AU CHBRSSRS cavity

receiving at laassteopoiinal ihe ditelde\degel hentaranagiinentahthe weilal and waletéiten device, the
outer edge,

the side wall 40T GATHATAG CUFELGe W o Lot GO RR LM ELH i PTG A e fcr
effluent portidetwérrdie theevadyetifubatbotivmaibandatenii s atiter ad geeafideenadittdm wall, and the
internal surfage of thesidle vl b BARIARE SHRCBSBIANL A ReLHehand WalRhfilehARvies, the sterilizing

grade water filter device comprises a housing comprising a bottom wall comprising the water effluent
portion, and PRISIHRARNMERMY ML external surface comprising threads. [0032]An embodiment of a

water sterilizimgdiljer dgyigsopierisiagdaintieatNue BLins: RN ASESTARRIO tS WGhSER ilsangUder
comprising at least one ]porou% element'r anéi ﬁ housinscé;l con irgrgﬁ?the FElher and providing a fluid flow path
through the fitte?, RREH UL o CONSPIr SR X T P LR E RO HITRR A 8 S v HiHiring the fluid flow

path betweersteréiim@zndemiﬁt@fﬂa\ﬂnepmmprismm Mermzmmmmmﬁeeﬁlammmwwall having
an outer edg%ﬁﬂjéiﬂ%eﬁ‘!ﬂﬂr’ﬂ%WB%&E‘W&H%W&&R éﬂ@éﬁﬁa‘%’ét%?\%ﬁéﬁﬁ&‘%ﬁr‘é&&%l?wg%m‘iﬂ@d& 8 and

the water effluent portion, wherein the water efflient portion is between the outer edge of the bottom wall,

and the interg§lSWaddenss iafarrealHIe et apekidgsdirariaasrRinfigeeratimEstaailthiggdaten device
comprises a py @useYyRieSFEEHZNthE It CRRIPHSIAG fidRRE BNE RAIGUSGI§ Mativafaadiising

o B e e eSS EBEg o et o
wherein the heesiaogonapksestarlitttodewed! comypits sathegveate pestheeatjooidionyahbsaisglarwall having
the external %UF&CSG‘@%”}RB%[&% Wﬁﬁe}%ing an internal sertand the external surface comprising

threads, and the water effluent portion, whereenwater effluent portion is between the

outer edge of the bottom wall, and the internaflesr of the side wall. In another

embodiment of the outlet and water filter devite $terilizing grade water filter device

comprises a housing comprising a bottom wall cosipgi the water effluent portion, and the

side wall having the external surface comprisinmgdls.

[0032] An embodiment of a water sterilizing filter devipmvided by the invention

comprises a porous water sterilizing filter comipgsat least one porous element; and a

housing containing the filter and providing a fldidw path through the filter, the housing

comprising an inlet and a water effluent portiod defining the fluid flow path between the

inlet and the water effluent portion, wherein tloeising comprises a bottom wall having an

outer edge, a side wall having an internal surtam®the external surface comprising threads,



[0034]In yet another embodiment, a system is provided, comprising an outlet, a porous water sterilizing
filter device, and a faucet tap head or a shower head. In one embodiment of the system, the system
further comprises a safety retainer for releasably locking the filter device to the shower attachment head
or the tap attachment head, the safety retainer compgsing a handle and a pin, wherein the pin engages
with a safety retainer receptacle; wherein the shower attachment head or the tap attachment head further

comprises the agdic,and Biflu@ithJRRHIIEHERYICH B NTHILROPIIGE R e e QiRs dggeriace.

Alternatively, or additionally, in an embodiment of the system, the shower attachment head or the tap

attachment hESPRIFATR r’rﬂﬂ%g?é”&‘?éméﬁ'f&aﬁ%ﬁﬁp@%@”user as to when the filter device and or

outlet was ingtaBsyl ander 4abmelifyingotienusesis ixwhertingifil ébdeide e angfvesutipdshsuld be
replaced. [00351If d?sired atﬁl{aast one.electrcgpi%:1 gigﬁ@#eﬂﬁctin% for (??)éa c{ple one ar moretﬁ)f any of the

following: thevYﬁset‘fr;\ﬁa(?lrc'Jhr%' gte,eprecr?orﬁpgis{ﬂ%ea oruse, an orfitetme & trie ol V&%&?SHERE“, Water
temperature, fikatemidoovavitingarfibisl Piawvipeid, threfetatitevhineitotirindisplaprisinganistebandrdn the

faucet tap hegd,gr shRWA! D58dn ANd NSiMITR A% RIRYfgad BRHICBHIRARIE WREMLGRLtlet and/or filter

should be replaced. Advantageously, if desired, an organization or institution (such as a hospital) using a

plurality of olRi8ESBheOfiteRs WARBARHUS ISR M HSeBRMR MR AP BIRRe sNEnMAse 6 TéRMcing the

items at the gRpriopriaiel datRidwaleKamMahbacedes sndeanasnaig aaades used with software, and if
er. the internet. [0036]A method

desired, i ith, ill ivel | icd A
ecarding o O e R S R EPRER tRh 2 DI and the
outlet. [0037Wwataictteeitizinghtittmamitica  raetha feforaetddmding eestoyvad bezshtdmonatiom kulinpeisiesf
engaging a rempayahle oWEL iR BRI AR ARR L BE{RKF R inclusting A Baler g igyice. wherein

engaging the outlét includes providing a hermetic seal between the 9 outlet and the filter device, and also

includes provi¥igealfigit sBargratebReAHaRscRe saPHEiRdIF Atk bEtRATaNd fRIMower attachment
head or faucebaifrimgenhhead. ahicaih \iRereetinethingrgastRiarensinecvaier tecepedtiéte shower or

f t and th h.the filter devi d outlet. | bodi ts, th thod incl itoring th
e of use oI SULEE A1BILE TGP ALY e GEREA AR LD € QOHirSe o BeRaod of cme
has bgen remaior awmb_rtmdﬂtanda\dﬂemmj_siuwm&ﬂimamm lwe#igeereceptaetda.. [@UBBjAtIVembodiment
of the '“Ve”t'BP(ﬁdaﬂi&HQ}ﬂﬂ‘fﬁ%@ﬂﬂ&%&%‘i" ASLG F@ﬁnﬁ%ﬁﬁﬂéﬁ%\é’ﬁg%%&?%t porous water

sterilizing filter device, and the removable outlet. In anothér embodiment, a method for reducing

retrograde coHiapRmaibRehiprBes GemRiiaRg hdnlmeidnamitihe pors s imdestdhafiker fleMcevice, and
replacing thegidlet.dimpethaRaHeH R BACIBIEDE R IpHIOEET 8 ebIGiReH elakadasMBamiation

comprises cogurnaec%tisr#]% S\ OIr%rgcr)(\allgullé)llcee8lutlet to the porous water sterilizing filter device.
[0035] If desired, at least one electronic display reftegtfor example, one or more of
any of the following: the installation date, petiof time of use, and/or lifetime of the outlet
and/or filter, water temperature, water flow rai@n be provided, preferably wherein the
display is mounted on or in the faucet tap heashokver head, and the display provides a
notification as to when the outlet and/or filteoald be replaced. Advantageously, if
desired, an organization or institution (such &sspital) using a plurality of outlets and
filters can track these items, e.qg., for inventouyposes and/or for replacing the items at the
appropriate date. For example, barcodes and scsaoae be used with software, and if
desired, interfaced with, illustratively, an electic data system over the internet.
[0036] A method according to an embodiment of the inventiomprises passing water
through the filter device and the outlet.
[0037] In another embodiment, a method for reducing re&dg contamination
comprises engaging a removable outlet with a pafioise shower or faucet including a water

filter device, wherein engaging the outlet inclugesviding a hermetic seal between the



[0039]Each of the components of the invention will now be described in more detail below, wherein like
components have like reference numbers. SYSTEM [0040]Figure 1 shows an embodiment of a faucet tap
system 1000 comprising a faucet tap attachment head 1100; a filter device 170 comprising a filter device
housing 175 including a top wall 176, a side wall 1779 and a bottom wall 178; and an outlet 100
comprising an outlet housing 150 (suitable for receiving at least a portion of the filter device) and a

hydrophobic (RAfIEEARIYHRAHHEF IQSTALS) Pff Al R4S/ ERIDRIHHM el HiRRABIG (PReisiahly

bacteriostatic) porous element 110A having an upstream surface 111 and a downstream surface 112.

The filter devi€®h PEIGRMBE ML SRR BROVCHR Ba BRI AR R HE U RIDENENEAthe illustrated outlet
100 is removabhicedipnectatiensutinglfides despeasinig wadddigh e sHowwepss-faeckoaabitigvughe
assembled t Rsm(te? %”OOO Y erﬁiq fi F]er dr(na\éice %78#% ﬁ%\%e%%%tlg g %tapmattla[chlwept hclead 1100, with
the outlet 100 Connected 16 he fiter device and the Head. &a Shown i1 Iglgeusre fﬂ,%e%lﬁ?ertrﬁgusing can
comprise a jeafainteefltbe Auited ahdivetiitartiend soBaciwpectiveandioidillisge denladdiigrint of the

system also ingisless ArialRs IRLRINFL KB MABh COMBISING SSpiehe IRSAIIRADR halengages with a

safety retainer receptacle 500. [0041]Figure 2 shows an embodiment of a shower head system 2000
comprising a¥H\fi€Fattachment head 2100; a filter device 170 comprising a filter device housing 175 10

ir?cluding a SC{DOBB]L|17]?\r18e$Mﬂ)©' m@r3h:761‘,tﬁ@%@&ﬂﬁ@ﬁl?ﬂ;ﬁﬂ%@@r@%ﬂ@ﬂﬂ@pﬁeﬂgiﬁ@?ﬁﬂﬁlng in Olétllet
ousing 150 (suitable for recejving at Jeast a portion of the, filter device) an ro ic (prefera
actanstat R e R H S e e R R At De e e et 110
having an upbtreaethsudadwdibleahd andthaasioe s un ceati@ 2 ontaeriiftatiateoireplizosg earmangbly
connectable {dhe, flapien HEAGHMRSLREACSEHA0; R e A SAtRd RS AROJSHaMAYVALly connectable

to the filter device. The illustrated embodiment of thé system also includes a safety retainer arrangement
comprising a9 RS e tRIT BIIPASEE FRAHCA g RIFFIEREIAER ASEOPLSLIB RS S6 S [EPA8FiGGra 9 shows
an embodimegiRiadruseldam shstpprolROPataBRIENAGE RGeS tap attachment head 1100; a filter
device 170 c [sing a filter.device housing 175’ including a top wall 176, a side wall 177, and a bottom
wall 178; and QB0 A0 S e ROl T e Ol RS A T R sl  portion o
the filter devibe)aandvhdredrdiphaoiniprefietabiybdisterastaticgppersus disc 110" comprising a hydrophobic
(preferably bacteriostatic) porous element 110A having an upstream surface 111 and a downstream

surface 112, wherein the disc further comprises a sealing ring 110C. The filter device 170 is removably
connectable to the tap attachment head 1100, anatRé fiMstrated outlet 100 is removably connectable to

'([jhe filter dgvifmdaigurq%d %pw%qﬁwhw@g{ greg[gabh%lﬁ@?ﬁ@bfgmmoo ) dg&ﬁﬁeﬁmﬁfein filter
evice 170 is connected to the t ttachment head 1100, with the outlet 100 connected to the filter
ovice and 8 BRaRReGh SRt T ST SeAae 201k R S5 OGS B0 et 150 or
shower outletrchiii) gestugciivad|{.7The sidestretié d Ahdnod identvad|thess yste mnadstient@les a safety retainer

e mere SRR Sl SRR SN P peBa Y
and a hydrophobic (preferably bacteriostatic) psrdisc 110 comprising a hydrophobic
(preferably bacteriostatic) porous element 110Adg&n upstream surface 111 and a
downstream surface 112. The filter device 17®mavably connectable to the tap
attachment head 1100, and the illustrated outletid@emovably connectable to the filter
device. Figure 1C shows, in cross-sectional viee,assembled tap system 1000, wherein
filter device 170 is connected to the tap attachtrhead 1100, with the outlet 100 connected
to the filter device and the head. As shown iruFgglA, the outlet housing can comprise a
jet outlet 150A or a shower outlet 150B, respedyivd he illustrated embodiment of the
system also includes a safety retainer arrangeawenprising a safety retainer 600 that
engages with a safety retainer receptacle 500.

[0041] Figure 2 shows an embodiment of a shower headray2000 comprising a

shower attachment head 2100; a filter device 1@xizing a filter device housing 175



shower attachment head 2100; a filter device 170 comprising a filter device housing 175" including a top
wall 176, a side wall 177, and a bottom wall 178; and an outlet 100 comprising an outlet housing 150
(suitable for receiving at least a portion of the filter device) and a hydrophobic (preferably bacteriostatic)
porous disc 110" comprising a hydrophobic (preferakilg bacteriostatic) porous element 110A having an
upstream surface 111 and a downstream surface 112, wherein the disc further comprises a sealing ring

110C. The filigg dgiige 140 walermevahyequieerablentp i shaversiaaineniiagag? 100, and the

illustrated outlet 100 1s removably connectable to the filter device. The illustrated embodiment of the 11
system also iFRIefEENY SRS BavSINg A SWERRIB S0k heeshat deastcnPraiamer thedlitipidsyiEsdes with a
safety retainefni¢aepiacipiis [PRAdIASIAbe iesatibashitisacr ecdesaipbisioya pyaeoiftebystem is
assembled (Figures 1C and 9C show assembled s 000 and 1000 respectively, assembled

Sy stems 2000 s O RAC LRSI BoTes e R SRSl s e LS e
hydrophobic govmstreiasn sadaghahd intEidiler dejice 10 @ssmiahlihcPimae@d withinshevaitlet housing

150, wherein he AR HESS RIS ddd BEIEDARPRARIERRIAET-RIF PR SR SRRACRS AU AYelrom the
bottom wall 178 of the device housing 175 (shown in Figure 1C), 175 (shown in Figure 9C) (typically, the

space betwe&R\IE-upEE iR Aiphea R4 RRAIOEHIe S s Jsldac & SARY BBRHANEIRTIFBTSH the
range of fromcahpuikih§unstdeapesthh s mdpandl\whgsgiksWaitetialelAds rerpptaadysoonnected to the filter

device 170. Preferably_after the filter device | d with the f h d (1100
chower attack ik heSePLIR 00y Uy RGP DOy e e Ay (e BGONE EHEFmetc (a-

and water-tigtagy sgabbetwﬁém‘.aldel@ﬂﬂeazftihdrtﬂe\_/ﬁitteﬁﬂ@vimqm)ﬁllﬁiﬁd@@mdoa@ngrﬁﬁér, the filter Qevice
s fully engagae ihdhea saRa SHRMERRARaR 1 ta Rl AR NRfeERa ik diaHEH: 398l can be provided

between the outlet and the faucet tap head or the shower head. Preferably, however, this seal between

the outlet an&@ﬁ@fhﬁ%?&ﬁ%‘@&@ﬁw el dssitatiesivpifneca{denrianeidan & merlisidevice)
[0046]Subseauantlyytheppiebiat grefbrBRsixcientREat)heBisesodovieidiigRlagapheditier device, as
the filter d_evgg ff_s % %>\%[en(r:iled Iifle compare to the lc%et. The filtter devicer can ﬁﬁ}\(l) b%easily replaced
when desired, f‘)? o B/ ﬁli%u(?sr%@rffﬁé e 56’&%?‘1%% f'%ﬂpnlé‘ﬁ? hedd 3Y lfﬁ‘g showdl aftachment head.
OUTLET Outiewietisiry fOOREH-IGUesB el the disovilvdmaussew sesliemnbodihi®ats dhehiteutlet 100
and the device 170 is removably connectable to the taglkttent head 1100, and the illustrated
outlet 100 is removably connectable to the filtevide. Figure 9C shows, in cross-sectional
view, the assembled tap system 1000’, whereirr filevice 170 is connected to the tap
attachment head 1100, with the outlet 100 conndotélak filter device and the head. As
shown in Figure 9A, the outlet housing can compaiget outlet 150A or a shower outlet
150B, respectively. The illustrated embodimenthef system also includes a safety retainer
arrangement comprising a safety retainer 600 thgages with a safety retainer receptacle
500.

[0043] Figure 11 shows an embodiment of a shower hestdrsy2000’ comprising a
shower attachment head 2100; a filter device 1h@peising a filter device housing 175’
including a top wall 176, a side wall 177, and &dmo wall 178; and an outlet 100
comprising an outlet housing 150 (suitable for ndog at least a portion of the filter device)
and a hydrophobic (preferably bacteriostatic) psrdisc 110’ comprising a hydrophobic
(preferably bacteriostatic) porous element 110A;@an upstream surface 111 and a
downstream surface 112, wherein the disc furthermeses a sealing ring 110C. The filter
device 170 is removably connectable to the shottactament head 2100, and the illustrated

outlet 100 is removably connectable to the filtevide. The illustrated embodiment of the



outlet housing 150, the illustrated embodiment comprising a shower outlet housing 150B and a polymeric,
hydrophobic (preferably polymeric hydrophobic, bacteriostatic) porous disc 110, 110 (disc 110 shown in
Figure 3, disc 110' shown in Figure 10). The housings 150 illustrated in Figures 3 and 10 each comprise a
polymeric shell 151 (preferably, the polymeric shell igbacteriostatic), comprising a side wall 152 having a
side wall inner surface 153 and a side wall outer surface 154, a bottom wall 155 having an inner face 156,

an outer faceslotn@afk & RRLY SEHP T AT LaR HRfledAp SRR ST RAHRENFHR RGNINGS 158A

allowing 12 water flow from the inner faCe through the outer face, and a cavity 159 defined by the side

wall inner suiFR88%ET{HR HEREDY IRLATGEERE8RECHS BRIy, the outlet housing has an inner diameter
generally corfespndingstosilpbsligtyilgsaatentianidt bekew dmaeipstehihe dnadinphebisigoress disc
110, 110' (110 furt omprising sealing ring 11 an tlet housing has an inner diameter
generally corggsSBQ?{%ZS@O?h%S&%{B%%gY&%“O &@Qiﬁgrg d[l(reb |céli,a§%|¥’tﬁsesgg1v@§alss tSJ&l?arrt])?e c;ﬁrla:eceiving at
least a portioarsf 2000ilwat dbeive)1 20lcastferzdioniet tiefifevicriitAblétfonlengivitiytbabstantially the entire

height and/onaggih ot Baleuee 048y SAMS SERg eR s b eidipLBiag ngildRg one or more

structures for, Tor example, one or more of any of the following: engaging the hydrophobic porous
element, rem%‘\'/%li?‘éﬁ@fé@WOWrEM%HBﬁE?Bm%@@@%W%Q BICARHG U IR §IOWiding
spacing. [0049jhz et earsaneemwid tbesmianimrenifiths tatrskéimGigusashdhe oerjoe inchidgs a retainer
160 (illustrated in Figure 3D lurality of clips 160A, each including a notch) for engaging the side
eclge 113 of LRI Pa BBl B b e A URS S b SR e 65 (hustiated as
threads 166) é@menicaabny sndrasing the bmmmemazzmmem,fwhea@nw hmmed)ic_alse@ﬂ ?s_ provided
between the shell and e utetsuslaRe asehe fliee AayiFe Rideaal Whendbnchefans! fiies device are

fully engaged. [0050]In accordance with the embodiment illustrated in Figure 9, the hé/drophoblc porous

disc 110" furtRERTHBRIAERT SR¥aRAY ¢rraed T Bl Sup pHReEdige v ant kese AhtPaERBAWRETeto, fitting
tightly againsiifaerixnstiorad e cigewlbinpa)isy ffrceutid wedikee dofiepralbibyngh@aesiet, and the

housing includes a mounting element 165 (illustrated as threads 166) for removably engaging the filter
device 170, ?@?&WY%%&%TH a??‘lé] éWg(%%}:\I ‘?sob'%\}%'gé%%rt\%\é'ﬁ he shell and the bottom and/or outer

surface of thé(_]ﬁ]éé} d_e\AiﬁzeesidMV\ML wheﬂhethmsﬁéﬂmqavﬁ_tteisdaﬂvmwd fuitly mngageui.sﬂﬁl@&&_woreover, in
accordance Wi dhe Il3talEA GHBOAAIS SRAR It BRodidanBetCeiMACH Rl apiES each

includes an annular ridge 153A on the inner surface 153, wherein the top surface of t ge, and the

portion 153B18Hasé WnaeadPadec1wHeLREaE by aierAalendrdhisasg RepresidhesadiietRBeidly also
provides a sqalbetwgeathmahell ABSRS annUiRTRIRAHHRG RUEFEEace of the faucet tap or shower

head sid [ when the shell and head d. lllystratiyely, using Fi 1-3and. 9-11f
reference (a8 showHABFEWALaF iRl ree Ao e o hdbale e AE0IRE9 1, engaged
with the faucéttéapévdeel as shevikeritsadahasthe extieiiiedoiyrangd e thevibbttbe filter filrideyitd a

h ti ' ' . Outl ' V] (that i ferably,
Dut not neces P e R, e shower heac,

attachment head or the shower attachment head.

OUTLET
Outlet Housing
[0047] Figures 3 and 10 show various views of embodimefitise outlet 100 and the
outlet housing 150, the illustrated embodiment casipg a shower outlet housing 150B and
a polymeric, hydrophobic (preferably polymeric hyplnobic, bacteriostatic) porous disc 110,
110’ (disc 110 shown in Figure 3, disc 110’ showrkigure 10). The housings 150
illustrated in Figures 3 and 10 each comprise @rpetic shell 151 (preferably, the polymeric
shell is bacteriostatic), comprising a side wal Xaving a side wall inner surface 153 and a
side wall outer surface 154, a bottom wall 155 hgwan inner face 156, an outer face 157,

and a plurality of outlet ports 158 each port casipg one or more openings 158A allowing



[0052]As shown in Figures 1A, 1B, 9A, and 9B, the hydrophobic porous disc 110, 110" (Figures IA and 1B
show disc 110, Figures 9A and 9B show disc 110') comprising hydrophobic porous element 110A has an
upstream surface 111 and a downstream surface 112, and in accordance with the housing embodiments
shown in Figures 3A, and 10A, the inner face 156 ofithe bottom wall 155 further comprises a spacer 155A
(shown as a plurality of upward projections 155B; preferably, wherein the projections in the center are

taller than thqge eRigHHM SRENKRI {ABSHREE S & BliRaRIZIREPR YAV QU UG FHENRRope

downwardly from the center toward the side WaIIP suitable for contacting the downstream surface 112 and
preventing pdYEBHYST fEReRARY P elipEallinnes R EEing'e AYARIBIRIBR BRFFRINARE of the
bottom wall. [f@hEhgenstaihoosingpoasihe talvicatgdisageistkaovwhdpthe aranfer snhsuitable

impervious material, including any i ViQus oplastic material, which i patible with water. For
exarmple. the LGN e BV g L R T B o,
polystyrene, potigidtenging haoarethytssiametiediencoalesngitgipoliethglene(dDPESRr of the

polycarbonatgebtegifidd0ad] Eﬁ@;@é@@ﬁst%tﬁm@mgr%lgéy%?%g%{%ﬁb%‘ﬁ BREjETREIAIS RN GOMPrising,

for example, silver or copper. A formed housing can be freated (e.g., by coating) to include the agent, or
the housing d4RTBERNYNBE GRVNHS SeRtaRrErseMaBF RN eRdFarlg dRealideTdane b rhed with
bacteriostatiapatisies therein. Porous Disc [0055]The hydrophobic porous disc 110, 110" comprises at

I h bi | 110A, havi 110B. T 110B be i ' f
ocatons in AEAe, FB) XA RIE LY Bt SRS 0y BB A RO el ement(s)
(e.g, the porexxtitlugaativelyr maerop ergsohdviniglivmegtessing the rydgepbbhiomaibosie®ment to about 3
mm) can be providedviamaldindd: RsRGAIARSAL S RaRR 'ﬁ%]'¥ﬁﬁ%‘?t§ﬁ@m%eiﬁﬁ%rab'y’ the

pores in the hydrophobic porous disc are effectively offset from the opening(s) in the outlet port. For
example, usiffatifjdres 3C, 3D, 10C, and 10D for reference, the pores 110B can be in predetermined

Iﬂcatior;s in theoatgmenh éil%‘lrubﬂﬁé_hﬂtlmﬂg@%ﬁiﬂ@dﬁﬁi@iﬂﬁddﬁm@cﬁbﬁh@,&mF%%ﬁf@dVI%ﬁﬁﬁb’d)ffsllet frdom
the outlet pOI’tO enin ternativ or ample, t pares are microporous and are so _simall an
irous (AF A TELLE B £ EHE PTciR e B 55, AT AV e FBre fPbvice such
tortuous flowqraghgitig. the thidaestym aierial iberhiekap hakiubastetsimderus dist BIQ gpdrage) so that they
are effectivel ; I ! ' I | . ydrophobic
W R e A S ot R 4

porous disc, when the outlet Is engage and the filter

device, a predépipaieRrRYn PRSI TBWgIAAtS sRAleaRbReINesTHRe SifllandiorieHIer BvEdR r device
through the diseranilithgeigbetarioOuiiat RRES 1HeCRRIT Arulise Abd glemapiéahagadiave any suitable pore

cxample. 0. SOBL MRS v0 i o Ry Sk NP Ger kS R PR GRoty). 2 pore
rating, or a pparaliamistet 18’ durtivbiein dhdeacererdid g1 st ot e iRl bR datis@artbattabeeldin, for
e e 3 SRR AR SR e st e S eosaER RS
100 microns. WaHHRRR E6B3&I aNE Ih BRI B HE0S URtiovselemesh a b Teaiedastnrndn
polyester), thegmedh YRIEAI 2R BRI fitdhacAbe ambiepab FORUEAS M HomsiR ale@yis1 00 microns.

provided between the shell and the bottom and/tar@urface of the filter device side wall

when the shell and filter device are fully engaged.

[0051] Moreover, in accordance with the illustrated embuaghts shown in Figures 3C

and 10C, the outlet housings each includes an anridge 153A on the inner surface 153,

wherein the top surface of the ridge, and the porti53B of the inner surface 153 bounded

by the ridge (preferably, a groove 153C), preferato provides a seal between the shell

and an annular portion of the outer surface ofdlueet tap or shower head side wall when

the shell and head are engaged. lllustrativeipgusigures 1-3 and 9-11 for reference (and

as shown in more detail in Figures 1C and 9C)raster the filter device is fully engaged

with the faucet tap head or shower head, and ttietasi fully engaged with the filter device,



[0057]Preferably, the disc includes at least one bacteriostatic agent comprising, for example, silver and/or
copper. A formed disc can be treated (e.g., by coating) to include the agent, or the disc can be formed
with the agent therein and/or thereon. lllustratively, the disc can be formed with bacteriostatic particles
therein. [0058]A variety of materials, preferably, polymeric materials, are suitable for providing the disc
and element(s), and they can be produced as is known in the art. For example, polypropylene and

polyethylene ¢ ht-MRaldapisSplesRth P IBGHUPKEMIR RIMBE R AIRE ket Glemed pyigam@ssprores

and/or micropores. [0059]A variety of materials, preferably elastomeric polymeric materials, more
preferably, theiBIRRl OUlsRoTeeEsY) feTineHal MElis Sheiuea it AEtst AR Ry S @Br
example abohé2d &0 thbaiion®r, Readuitable for providing the sealing ring, and they can be produced and

attached to t isc and element(s) as is known.in the art. Preferabl e sealing ring is.attached to the
disc as an O\TE‘SFOI%%M or/g\?ia?%v%vps go%'%%l%?n%&lik‘?%& M@é%%@éﬁﬂt@?%&%’ésgcc@rﬁg to an
embodiment tﬁim@ﬂmm Iﬁmmwe‘bsa hb@sﬁi@m&i%@r@@@md@ ﬁlt@b, @referalig, a sterilizing grade
water filter, whereigHhs diierdss Lretienpged Amie haaarestia fivid flovnsrta thorgladhe device.

Preferably, the filter device is removably connectable (e.g., via one or more fittings and/or seals, more

preferably, vidkBr8dd) fFaFslGiceu hERiNOVs 28 SMPCHEERTURAY M deieD van REU A s movably
connectable tariberfiber g6\6E &igottopiefanatyy, fiteheeocivpble pitelrisgemahiy eerngehality (€.9., via

threads) to the filter device hausi ' 4A and 4B show exploded yi f diment of a filt
device 170 ORI B BB L TR B0 e M ALoR B EAIGS MGG Helice housing
175, 175' andreiggire & shthesiderigal iniesys (ifiehed imgraspebipl odezt siie e gfrajectimmsesiopediment of a
filter device 144 RARS} iﬁgrﬁ‘ﬂﬂ%@é‘ﬁté?%\!@éjmﬁg%ﬁd]e?&é(iggdﬁli%‘?@&lﬁaacﬁ}?d'%f&%ﬁ&?&ﬁma”e filter) in

a filter device housing 175 (embodiment of a filter device 170 comprising a porous sterilizing filter 190" in
a filter deviceSHHQngl]?ﬁ‘%Bf%YﬁiWHg PBHONS ShEnfiARYyaRtEREF e}l 12 from contacting a major

portion of inner face of the bottom wall.

[0053] The outlet housing can be fabricated, as is knawthe art, from any suitable
impervious material, including any impervious theptastic material, which is compatible
with water. For example, the housing can be falbeid from a polymer such as an acrylic,
nylon, polypropylene, polystyrene, polyester (epglyethylene, including low density
polyethylene (LDPE)), or a polycarbonated resin.

[0054] Preferably, the housing includes at least one hastatic agent comprising, for
example, silver or copper. A formed housing catréated (e.g., by coating) to include the
agent, or the housing can be formed with the athemein and/or thereon. Preferably, the

disc is be formed with bacteriostatic particlegeimre

Porous Disc

[0055] The hydrophobic porous disc 110, 110’ comprisdeast one hydrophobic porous
element 110A, having pores 110B. The pores 110Bbeain a variety of locations in the
disc. For example, they can be arranged in predaied locations in the element(s) (e.g, the
pores (illustratively, macropores having diameterhe range of from about 0.5 mm to about
3 mm) can be provided via molding), or the locagiane not specifically predetermined.
Preferably, the pores in the hydrophobic porous digs effectively offset from the

opening(s) in the outlet port. For example, ustigures 3C, 3D, 10C, and 10D for
reference, the pores 110B can be in predetermoeadions in the element, and when the

element is retained in the shell, the pores argcedly offset from the outlet port openings.



[0061]The porous sterilizing water filter can comprise one or more porous membranes and/or one or more
porous fibrous elements. In some embodiments, the water filter includes a plurality of porous elements,
wherein each element can comprise one or more porous membranes and/or one or more porous fibrous
elements. [0062]With respect to Figures 4A and 4B, 1he illustrated porous sterilizing grade water filter 190
(illustrated as a hollow pleated filter) comprises a porous filter element (preferably, a microporous

membrane) I9#in 20 RNBHEXRASIE, 1Re PURIS HBGROBIRESHBRAEISS dhiafilitt Auimierils the: Eer also

has support and/or drainage layers (e.g., non-woven, preferably hydrophobic materials such as
Reemay(r)) UBSRERM BAIEY db% ALRRIAMBrihseotst %ﬁ%@ﬂéﬁ@f@?éﬁ;‘&tﬂw fREPUILE AP includes an

upstream suppibasdiow @aagedayes Ao PR REEPEISTIETDR aneBaciad itatondsheaye)sitoport
and/or drainatge layer. [00 lith re e?tfto Figure Ehe iIIustratechg)oro.us sterilizirlggograde water filter
t I?osv f 2) utle Iments

190’ (illustrated as hd |Bé\fe11|¥t8r Scorﬁ%rﬁseg 8 p ur%‘f?yegp ggrousu(%rg]fés‘?)arg?y?m|croporous) hollow

fiber membraneliding/ hyeespradilic, Hosohsl o fivbenHbe @ dipagageihyitf tisdatoe taidiend or less, in
some embodjmegts, b eib0, L AU GHRFiEF H—Je?fiflc(@ -%-p?@&&ﬁlﬁﬁ@ﬂmﬁ% \EHQ\QS&ILQQ_%HH&?%FH""“CE’ with

the embodiment illustrated in Figure 8, the hollow fibers are immobilized in a potting resin 300. Suitable

potting resindhRARBYS o eTHRIbATZREIH G S RACRANEA fhe ditC 2B duESMIdRfPAHESRAF have a
symmetric orjeps8pymmedgisiose stehera (Y eianably, anjkosamedadinentsgvhepire thigeneager filter

i lurality of non-hollow fib b t t or h i
Sircture, whGHGTe SR SmAGe BP Bt CRE JE FrEE S AT CIE oy FE aten) has a
more open pNtDiomMﬁtﬁ@o@epa’mi@mheﬁbymi%mmmﬁaoe@aqmuﬂmtﬂybtweeret@iu@m@m and
downstream syrfages)has @ g1ofhBATAY RN PLUG R S8 ¢ STREPIMRA KIFeiRihe water

filter comprises a plurality of hollow fiber membranes, the membranes have an asymmetric pore structure,

wherein the &Rl Suptdtae HHECREO2arRICe- cOMPAARE BRI ohe (iaechnh B RMBPECOHER 'PdRfon of the
pore, and the-gleyenstreamaBatiagesirirehpesighbetweanithendiesiisanmand oyaream svdaces) have

g‘ur{t‘gglee”;g:g%’opr%.ré'r%rr‘]sofc}%%&?tr?oéor%?c? e [ S aE Bh N h R AN S G Tantehcap have any
screen (e.g., lock-woven polyester), the mesh allyihas a porosity in the range of from
about 20 microns to about 100 microns.
[0057] Preferably, the disc includes at least one badtiic agent comprising, for
example, silver and/or copper. A formed disc carrbated (e.g., by coating) to include the
agent, or the disc can be formed with the agemethend/or thereon. lllustratively, the disc
can be formed with bacteriostatic particles therein
[0058] A variety of materials, preferably, polymeric maaés, are suitable for providing
the disc and element(s), and they can be produedkaown in the art. For example,
polypropylene and polyethylene can be molded, sdteor lock-woven to provide a disc and
element having macropores and/or micropores.
[0059] A variety of materials, preferably elastomeric pogric materials, more
preferably, thermoplastic elastomers (TPEs) (daving a Shore A hardness in the range of,
for example about 25 to about 70), are suitablgfoviding the sealing ring, and they can be
produced and attached to the disc and element{skaswn in the art. Preferably, the

sealing ring is attached to the disc as an overmolda two-shot molding.

FILTER DEVICE
[0060] A filter device according to an embodiment of theention comprises a housing

and a porous water filter, preferably, a steriliggrade water filter, wherein the filter is



structure, e.g., a pore size (for example, as evidenced by bubble point, or by Ic as described in, for
example, U.S. Patent No. 4,340,479, or evidenced by capillary condensation flow porometry), a pore
rating, or a pore diameter (e.g., when characterized using the modified OSU F2 test as described in, for
example, U.S. Patent No. 4,925,572), or by removings defined microbial challenge with a defined
organism under defined challenge conditions, e.g., as described in, for example HIMA (Health Industry

Manufacturerg H33eaiatian: AgVsNg GnsedefrahbGaBlR NS ROREOPLeRYaBE dhkador ASTM
documents, such as ASTM F838-83 (1983; now ASTM F83-05 (2005): "Standard Test Method for

Determining BEUES S RERYRRN ‘Eﬂ%%ﬁ%@@n@s%tm%’d”Wﬂdﬂﬂﬁlﬂ?&l{@rﬁ?aﬁmwrﬁé '88Rous filter is
a sterilizing gvrdenesas)fitier faietetablydwyiiga srpoier adag e epocibR Budans ehesabip some

embodlments abou a%le {8 %OQ§tor ess é |n the;enamometer ra}ﬂgé)%lﬁ 967r]eA var|% of materials,
1e

Io IS
preferably, po ymerlc materials, are Surta OVI er an er elemen S), and they can be

produced as #®Rnegiabie (laegamarthr&ml@)emmmmn@mewvmem thigtifes 44 Flodtéd, Ml&eplodﬁcbe .
pleated as 'S\%QQ/@’Bﬁ%%&diﬂ%\'\%}% fﬂl@?ém%ﬁ% bashis s %Pﬁﬁgfﬁtéﬂ?ﬂ%? Filter Device

Housing [OOGSLE accordance with the embodiments illu in Flgures 4A, 4B, and 5, the illustrated
filter device HAlYSiFged 75, %P@%F@UF@Q ANHEE BRI hPL # 5F¢§Qr5'9}§%ﬁo'ik}§‘ﬁ%ti§ﬁ@‘§75)

each Comprlmmwawlh@@m@m@m)@r uMetHetovilsusht o fvuatltd ¥ ddvesany e sidieptathdgnner
surface 177A and a side aII o a II 17 and a device outlet or water
efent porth PR IRBULAS HFlg Las e AR A e e B 8b 51 Bottom wa
178 and the s$idesinglllinh éevoddiceed? 3Aa [IE6 Sknice doidlanspydtieheuesieotdimgritiudfiated in Figure
8, the |IIustraggﬁllfél;qeg%\g%gg@l@951E§t(§%{,§mg 175" not shown) comprises a top wall 176 including a

device inlet 176A, a side wall 177 having a side wall inner surface 177A and a side wall outer surface
177B, a bottom wall 178', and a device outlet or water effluent portion 180, illustrated as a plurality of
ports 181 eathipE SOMRT iR VanePfemore openings 181A in the bottom wall 178'. In this illustrated
embodiment, hous also includes a central mbular wall 182 mcludmé%s sz%Iurall of flow distribution

ports 182A. [B070]In a A5 BRI AR B Eh L SETIRUPE BIGUPES PAOUBTEIPEIRE filter

and/or one or more porous fibrous elements. Inesembodiments, the water filter includes
a plurality of porous elements, wherein each eléroan comprise one or more porous
membranes and/or one or more porous fibrous element

[0062] With respect to Figures 4A and 4B, the illustrgtedous sterilizing grade water
filter 190 (illustrated as a hollow pleated filt&@mprises a porous filter element (preferably,
a microporous membrane) 191A, and an outer cageiécting and/or supporting the
filter. Typically, the filter also has support daddrainage layers (e.g., non-woven,
preferably hydrophobic materials such as Reé&hagstream and/or downstream of the filter
element(s). Preferably, the water filter includesupstream support and/or drainage layer,
two or more porous membranes, and a downstreanodugpd/or drainage layer.

[0063] With respect to Figure 8, the illustrated porowsikzing grade water filter 190’
(illustrated as a hollow fiber filter) compriseplarality of porous (preferably, microporous)
hollow fiber membranes 191A’. Preferably, the bwlifibers have a pore rating of about 0.2
microns or less, in some embodiments, about 0.tomécor less (e.g., in the nanometer
range).

[0064] In accordance with the embodiment illustrated igulré 8, the hollow fibers are
immobilized in a potting resin 300. Suitable pajtresins and methods of immobilization

are known in the art.



devices provide for "inside/out" flow, wherein the water passes from the hollow portion of the filter though
the filter elements and the cage, and through the water effluent portion. In some embodiments, the
inside/out flow and the annulus between the outer edge of the bottom wall and the side wall inner surface
provides efficient directed flow while flushing the vari@is surfaces. [0071]In accordance with the
embodiment illustrated in Figure 8, the filter device provides for "outside/in" flow, wherein the water

passes from (hgegpitsidgahiaiResadnaRPANMAEIAR G dne EDRIR BRAIVQHAN Prowaighefuent

portion of the housing. [0072]In a preferred embodiment, the filter device includes one or more structures

for, for examPlESBRENGPRBIRNET WAE'SINAREIRIRTNE S SHBOEBRI AL SIhgBThe! edifiBBhents of the

system, imprewRthReaE) it dewEob msavishilg SRabiga 0 dhiparssantilee vHied hsteatedtiemahodiments of
the devices sho¥vn in Hﬁures 46\ 4B, and.5, and.in Figurﬁ%i he side V\ha" outer surface 177B of.the
SuU e f &} as a

. -suyriac membrane’(the first surface e.water) has a more gpen gorti
device housing incfudes an outermo ing giment 178 (strated & comprising thEehge &%RS for

removably ertgagin@Ih@d)tlft&adQWO%iﬁdrmﬁLirfﬁee moamm@mvemmems(mamammsmmg threads
189A) for rempuably pRISGINTLIRE BRHGR R dIEae AL BBrRsdhte ShowsRiherd HePeilPREANRS: llustrated

device housing 175 side wall outer surface shown in Figures 4A and 5 also includes a groove 187, and

the device fuftiRr CURRMHITES LAMUERHN P L BBV &fr BIRFBDEFo i MBEIHP LR R hid{ReBsR2Y BEIRIEEN the filter

device housingngrtheupstiehbriisitg wherctn vadtedrines Fe dubhengagey.(iROLEIFh e Hlustiated
device housing 175" side wall OL(J§[ r surface sh@qwn in Figture 4B does not i%clu%e ase%ro?ve, and the
Ve

illustrated deUIOEdIE A HRIR §rP8-rﬁhaf]%\ Sedsocywﬂ)e%s'&%t?e??—ﬁ 213 i&? above, the

sealing ring 1BCeaoumbthevonsitenferauirtzcost@ve a moresnpamion of the pore.
[0066] The filter, membrane(s) and/or fibrous elementés) kave any suitable pore
structure, e.g., a pore size (for example, as eciele by bubble point, or by, kas described
in, for example, U.S. Patent No. 4,340,479, or enakd by capillary condensation flow
porometry), a pore rating, or a pore diameter (&gen characterized using the modified
OSU F2 test as described in, for example, U.S.reéte. 4,925,572), or by removing a
defined microbial challenge with a defined organismler defined challenge conditions, e.g.,
as described in, for example HIMA (Health Indugétsinufacturers Association, now
Advanced Medical Technology Association (AdvaMeahii/or ASTM documents, such as
ASTM F838-83 (1983; now ASTM F83-05 (2005): “Standl Test Method for Determining
Bacterial Retention of Membranes Utilized for Liduiltration”). Typically, the porous
filter is a sterilizing grade rated filter, preféha having, a pore rating of about 0.2 microns or
less, in some embodiments, about 0.1 microns sr(kg., in the nanometer range).
[0067] A variety of materials, preferably, polymeric méaaés, are suitable for providing
the filter and filter element(s), and they can badpiced as is known in the art. In those
embodiments wherein the filter is pleated, thefittan be pleated as is known in the art,
including, for example, as described in U.S. Pafehi3,047.

Filter Device Housing

[0068] In accordance with the embodiments illustratedigufes 4A, 4B, and 5, the
illustrated filter device housings 175, 175’ (FigardA and 5 show housing 175; Figure 4B
shows housing 175’) each comprise a top wall 1¢tuding a device inlet 176A, a side wall

177 having a side wall inner surface 177A and a gidll outer surface 177B, a bottom wall



18 hydrophobic porous disc 110, fitting tightly against the junction of the side wall inner surface 153 and
the bottom wall inner face 156, contacts the bottom and/or outer surface of the filter device side wall,
preferably providing a hermetic seal between the filter device housing and the outlet housing when the
two housings are fully engaged. [0076]In yet anothen alternative (not shown), the outer surface (e.g., the
groove which accepts the o-ring 188) can include, in place of the o-ring, a protruding lip (e.g., a polymeric

and/or elastoqmgyic 4L CRARNA ML AR AESEHTBHCARBENINS QLR BR¥ S NG NGTRRIC seal.

[0077]The embodiments of the devices illustrated in Figures 4A, 4B, and 5, further comprise an optional

valve 200 coRffN&RE Do Ry RAPS JY %rﬂb‘t}?&ﬁ@@ﬂﬂﬁélm@l?oﬂﬂfe\‘%aﬁ(yﬂf‘ﬁﬁa%m?pmg%& and a

non-return ggekey]210. ihheesrdatieenhahéentdradiusiisteddinige s halsodtidiker fiemprises an
optional valve, 200 comprisi rojection 201 (nqn-return gasket 210 hown). In these illustrated

o boament S TR S B e el R B S S BB osable
for preventingnteidk/ idwecsidentatnifatbd viveter sidenhibifinerfaes/ité/iktanthe sideswslysteter and/or for

protecting the, et drom s ORRRARAINAET ARINEMRRIEERT FdR CLMEALBOMBR Hanging the used

filter. In those embodiments including the valve, the non-return gasket comprises a non-i{r)é)i_rous resilient
material or fIé'BJﬁﬁﬁ%@do%latH@ﬁ%%@?rléobﬁ%ﬂéiiﬁﬁ%i&“@%ﬁm&@WH@‘ﬁﬁs%&%ﬁé eBhEa kiKY the ridge
202 and/or pjeetionwa0178Vhentieir ésrae damitsidiicisins) nuaten Peessineuthe gaskatdlaseanff the inlet

176A of the device (e.g., by sealin ainst the inner surface e top wall 176). When water pressure is
present, the il 'if%i'ﬁﬁ‘é@&&,&\ﬁ}%aﬁﬁhgﬁﬂ%ﬂrdéiﬂ%%?éOBP I[’chsejﬁ')t%%lfz\/valI, e.g., so that the downstream
surface of théGﬂHﬁ]conﬂa@s@tdam\Qm mawmadm@mdmﬁgamim;m wda@wbw@ Mer_to_ flow
through the dgvige LHMAIGEGT MaieERIR HWW%Ye%%@PE&%@?FMﬂ@ fciyiBIs{BR Broviding the

valve and gasket, and are known in the art. [0078]In some embodiments, e.g., wherein the water to be

filtered is higfh AEpaibQumbrae EERtAISMEhRRY the ¢REF dBiaLENBrRIwEseaEENsNbRaMRRL, 1B.g., to
reduce or prexghié RinBdahadite diéeh s exemplend BeaRHREMEBE e as A dbHBE IbSmwWherein

the shoulder 204 includes g plurality of openings 204A, the gpenings are covered by at least one porous
(preferaby. MG S RAHEDR RO EHEATR IR Meuh IhdJe IR by bracket 207,
containing braakeusperiaugs.207A. Thus, the filter device includes a plurality of vents 250, allowing air or

gas (but not ‘t[‘;(]%)t“ to nﬁa%émagﬂg}mm&ﬂ@%ﬁ%ﬂo’anﬂ%mm&bﬁw&%@%% d@penings 207A. 19

[0079]In ano ustrative embodiment including a vent, as shown in Figure 6B, the projection 201
includes a cePfPHidfsERING ISR/ IANTPH [WASFRIRdhsorIEEBRSIERIB e REisige relseHiRaSIREDIC
membrane 2h|ipvit s ARSI Ehd Tibees!] kst m%gm@meﬁkt%mﬁmpwﬂ%iﬁdomgosed between an
anc 2 downel U cr iR P R e U I A R B DI LLGR AP uch a5
Reemay(r)), Wehiekaanplasseent enioiegathey ahthestalinedhmntios gingjeatiagi20 bthrd covpanenteobpening
oo GBS 10 UOMP A 0° ot e o s vl e

[0073] For example, in the illustrated embodiments ofdaeices shown in Figures 4A,

4B, and 5, and in Figure 8, the side wall outefeser 177B of the device housing includes an

outer mounting element 179 (illustrated as compgishreads 179A) for removably engaging

the outlet 100, and an inner mounting element ilR&itated as comprising threads 189A)

for removably engaging the faucet tap head 11G8eoshower head 2100.

[0074] The illustrated device housing 175 side wall osteface shown in Figures 4A

and 5 also includes a groove 187, and the devitleglucomprises an o-ring 188 in the

groove, providing for an improved seal betweenfifker device housing and the outlet

housing when the two housings are fully engaged.

[0075] The illustrated device housing 175’ side wall owerface shown in Figure 4B

does not include a groove, and the illustrateda#edbes not include an o-ring. As described

in the “Outlet Housing” section above, the sealimg 110C around the circumference of the



[0080]In those embodiments including a vent, at least one membrane is a hydrophobic membrane, either
inherently hydrophobic, or treated to provide hydrophobicity. Such membranes are known in the art.
[0081]Preferably, the filter device further comprises a safety retainer receptacle for lockably engaging the
filter device with the faucet tap attachment head or the shower attachment head, wherein the lock can be
disengaged when desired. [0082]For example, using Figures 5 and 8 for reference, the illustrated filter

device housingRchideR HSRIGYELIRS!, ’iﬁﬁﬁ&?ﬁ%ﬁy@%ﬁﬁ@‘fﬂﬂém%Pﬂ’l@éiégjwé}f‘iﬂﬁeljepressmn

501A, for engaging with a safety retainer associated with the faucet tap head or the shower head, the

safety retaineFEREH a3 A prdhg KoYt BEsTHASH S RTRRVARRPLRIPIAGLEE L 465 S8fffEcRd to the

collar. [0083]the shendrindeigitievaliapebfartinyilstiateg daveet eunpieoiveetdarer HEQRéncludes a
safety retaim?]ro(agpn cong'sin&ﬁeh ngll(elnor\;ﬁi/er{ %Oe]tw% %haft.GO%m? té%s% 6003 and a pin 604, wherein a
spring 605 is arrangqe on 1Re’ Shaft Betweer tbase and tha pandis A84Re device 170 engages with
the head 110006 tip bf Yot aprihgriekieksdtpia 604 $olhwws the aptwtait(slopithe e \BOR{Elyures 4A and

4B) until the p.is,tetainediryhge eareRRiRRS AL AideEdRghiG SISBRGMERTRTRYEeR taf/fR¥ice and the

head, and in the desired orientation with the head and subsequently the outlet. The device can be
released fronfHEHERFWMER LN WitthahelagdietedreaRN e URIGALTRI IMEPIRGrom the
depression, faavwett Ry antating the device so that the inner threads 189A disengage from the threads

1569 on the f tap_head. [0084]Similarly, using Figures 2 and 11 for referen e illustrated shower
head 2100 in@ﬁ% S a safet W%Pa(ﬁ?j?%(? c&i%ﬁsﬁgﬁasgﬂﬁﬁﬁafﬁoﬁg%f%%%%%%%'%Qf‘%rbase 703 and a
20 pin 704, whangisa sprimd ofGH Valaﬁraﬁgemmmamgmmmnqh@@a'eg amidiglag’zaandle, aIIov_ving the
filter device tq/he I9ckashs shgased BRd dnengros A Ra e MRAGASARREHPS AP AYGIXYth

respect to the faucet tap head. _ _ o o
illustrated in Figure 8 also further comprises atianal valve 200 comprising a projection

201 (non-return gasket 210 not shown). In thdgstibted embodiments, the projection is
part of the bottom wall 178 or 178’. The use & tlalve can be desirable for preventing
back flow of contaminated water from the filter aevinto the water system and/or for
protecting the user from contaminated water oruffstream side of the filter when changing
the used filter. In those embodiments includirgthlve, the non-return gasket comprises a
non-porous resilient material or flap fitting ov&e tip of the projection (via an opening in
the gasket) and contacting the ridge 202 and/gegtion 201. When there is no (or
insufficient) water pressure, the gasket closesheffinlet 176A of the device (e.g., by sealing
against the inner surface of the top wall 176). eWlvater pressure is present, the flap is
pushed away from the inner surface of the top weadj,, so that the downstream surface of
the flap contacts shoulder 202 and/or 203, opethiagnlet 176A and allowing water to flow
through the device. A variety of materials, prafdy elastomeric materials, are suitable for
providing the valve and gasket, and are known éndttt.

[0078] In some embodiments, e.g., wherein the water tdtbeed is highly aerated

and/or contains bubbles, the filter device includeleast one vent, e.g., to reduce or prevent
blinding of the filter. For example, in one emhwodnt, as shown in Figure 6A, wherein the
shoulder 204 includes a plurality of openings 20#¥, openings are covered by at least one
porous (preferably, microporous) hydrophobic memér206, wherein the membrane is
retained by bracket 207, containing bracket open#@yA. Thus, the filter device includes a
plurality of vents 250, allowing air or gas (buttmeater) to pass through openings 204A, the

membrane 206, and bracket openings 207A.



[0085]The device housing, cage, and valve, and other components can be fabricated, as is known in the
art, from any suitable impervious material, including any impervious thermoplastic material, which is
compatible with water. For example, each of these components can be fabricated from one or more
polymers such as an acrylic, nylon polypropylene, palystyrene, polyester, polyethylene, or a
polycarbonated resin. [0086]As with the outlet housing, the device housing, cage, and/or other

components, igggpe ”ﬁ?‘%t@?egiHG’é{r‘éﬂ%i%%J%@ﬁ%@dﬂﬂé%{%ﬁ%ﬁ@ﬁﬁ%ﬂ%%%; FeUCET TAP
ATTACHMENT HEAD AND SHOWER ATTACHMENT HEAD Faucet Tap Attachment Head [0087]The

illustrated enfBBRRYEAAN1IRCIATRS AEPNHRACRRTING RALH BIRELANS RYSUSHBEREI2BY; including a

shoulder 115migHoistraies) Agdadphobidanahotader1and vreopkmoradanssiasPerapdoniaitoeonnector
1500. In the i%ustrﬁterqeelmpg)grimegattrllet V(\:/ogrr]le%tor 1%?00 incﬂpd%stﬂ]sxp er porr;[ionn_ 1510 (including an
internal thread 15 , e.gS., or connection 1 aeloc%nsutef’gt}é; B an Exerial 1réad 1529 for connection to
the body 115@ederalydweiopbring mamiah&Mr@ﬁ?d@@w@mﬁalﬁdﬁaioqgﬂiﬁsm@a@opve 1562
and an eXte”@é‘.!g‘.h%?ﬁin@@%em ﬁ'ﬂ@fé‘i&ﬁ@?&‘r&ﬁ%ﬁ%%%%ﬁ&ﬂ ﬁ%@?&!ﬁ%}é WRRE neludss Apgqring 1600

in the groove 1562 of the connector. [0088]Optionally, the faucet tap attachment head can further
comprise (e.409%LRET apP&risaIRE INIheBrALSHPRA %%ﬁen%q%@memm 3PdAind Rl BX8SHSE one porous
(pref%rably miefa @@ma&hbsﬁc@m@hﬁmnagawhﬁcﬁj@rﬁgvggmgﬁhw@egnmg?ﬁiamh lgbrtiae%aﬂpwml_air or
gas, but not water ags from the interior of the head to xterjor of the .In some applications,
e.g., Wherein\iv@(g r\/gé%’eg’p eesgl?fgt%%(\?v, %%é%?l r%@%?ﬁé@%ﬁ%ﬁ%g@f&&%?@i@Trom the water supply
system to pa{ﬁf)ﬂﬂ]oggMHﬁ)ver&Wﬂ@mﬂmﬂm@dn@deOd&Mnm,lelaetmmbadlmler'@a_w lyfdteplomnector can be
suitable for CR{H?RBPQQ{%,t%iﬂm\é’ﬁ?ﬁ(e‘%@Hﬂ%%ﬁr%%(%%fi&ﬂﬁﬂfﬁaﬁ&ﬁlaﬁﬁ@h%c‘ﬂ‘?/&ﬁc%ﬁ'iﬁ? & jbe. In the

illustrated embodiment, the faucet tap head 1 comprises a'hollow locknut 1575, illustrated as
comprising af'BPERRSESHK IR N 1Y GH-(for connection to a tap joiner 1800, wherein a resilient seal
such as a washer or o-ring is interposed between the tap joiner and the

[0081] Preferably, the filter device further comprisesatety retainer receptacle for
lockably engaging the filter device with the fautags attachment head or the shower
attachment head, wherein the lock can be disengabed desired.

[0082] For example, using Figures 5 and 8 for referereejliustrated filter device
housing includes a safety retainer receptacle &a@prising a collar 501, and a depression
501A, for engaging with a safety retainer assodiatith the faucet tap head or the shower
head, the safety retainer receptacle preferabtiiduicomprising an upwardly sloping step
502 connected to the collar.

[0083] As shown in Figures 1 and 9, the illustrated fasaptattachment head 1100
includes a safety retainer 600 comprising a haodlever 601, a shaft 602, a base 603 and a
pin 604, wherein a spring 605 is arranged on tladt sletween the base and the handle. As
the device 170 engages with the head 1100, ttef thee spring loaded pin 604 follows the
upwardly sloping step 502 (Figures 4A and 4B) uii# pin is retained in the depression
501A, locking the engagement between the devicdlatiead, and in the desired
orientation with the head and subsequently theebuiThe device can be released from the
head when desired, upon lifting handle 601, thesmjaging the pin from the depression,
followed by rotating the device so that the infeeads 189A disengage from the threads
1569 on the faucet tap head.

[0084] Similarly, using Figures 2 and 11 for reference, ittustrated shower head 2100

includes a safety retainer 700 comprising a haodlever 701, a shaft 702, a base 703 and a



21 locknut) and a lower projection including groove 1579B for accepting o-ring 1579C (for resiliently
sealing against internal surface 1519 of the connector). [0090]Figures 1 and 9 show an illustrative tap
joiner, e.g., with an internal thread suitable for connection to the locknut, and an internal thread for
connection to a water source (also showing a resilieppseal such as a washer or o-ring that can be
interposed between the tap joiner and the water source), e.g., via another connector and/or a pipe or

tube. A variety, phEap M@%ﬁ]%‘é‘pﬁﬁ%‘?@é 19 APSRERANGE AN BRRION AU RsB-Ind/fHB HiRENA! threads

suitable for connection to the locknut, and internal or external threads for connection to a water source.

Alternatively, %'P%?ﬂtf@ﬁaﬂ|§¢rt%"'6ﬁ15?§’%é?lch%% sieaoegifisengaged Wi ihe stowshReadAS Different
tap joiners maydwmutabtﬁ/mmﬁ@mmdp@adnmamt/mma@ts In some embodiments, the faucet tap

head_ is prowgéar}%éiltho éa daet\)”%m |ca "\[% ﬁthe he BLo Iidfeadfh q omer suitable for a

location and/ ket. SAOWEr A h&E]gures ra?ecfl eftbodiments
of the showersattawhmrisribe st mmmen@nlmmmw@wmaﬁmqmmmgwrnmawmass a shoulder

2151 (illustrated,a% 3R YU HIAERACWARR 18860 @feWﬁe@blﬁo?Je%ﬁt g dpabiowesnnector 2500. In

the illustrated embodiments the connector 2500 includes an upper tlon '2510 (including an external

thread 2529 W%Bﬂ%ﬁ%@ﬁﬂ%%ﬁ@%ﬂﬂ%qﬁm%%&% ANREHREYHRD-ring that can be
interposed b@@vﬁﬁapp@@@wm@ﬁg hetyREHD) pa@@ﬂgm@pﬁtmﬂﬂi@maql@@lmg an annular extension
2560, comprl@{j@gﬁﬁ ﬁ? 2 an externa gi?d 2569. In the |IIL¢?trat d embodime t the
attachment h clu Y5862 G SRS Ene? EH%%&Q of the handle
2155 includesaildlmlne@tetd 2&.69 h}cmmhnrdmmaaltmm B static é@eOOnnectlon to a water

source, e.g., via another connector and/or a pipe or tube. [0092]Optionally, as shown in Figure 7, the

shower attachment head can further com rlse (e.g., at an upper portion of the head) a vent 1900, e.g.,
including a vent pbAY4968 ANk 4 1d4%t!d HErb@@féﬂ@aﬂM%pﬁEﬁQW%ﬁﬂ%B vent membrane
1910 (that capag@g]waga\t@agmmmdnembrane) covering the port, the membrane allowing air or gas

t f t t t f f the h t f the head. |
some applcAtBRL. o.o! VIR ARCF BPBLLCIEnS 1GWE S T PR 0P ARG S remic i or
gas from the b@ﬁﬂ%ﬁﬁplmmtmpammwgI(lIthstmema?aefmab@hmbémenanmbmbranmh% a pore
rating that b"?&lﬁ igt%f’/iz‘séﬁél% ﬂBh’é\%&%@&&Pfﬁ%‘VQH%JJ%@?W%MW e&nbagimeppor a

shower head including a vent shown in Figure 7, the he es a vent membrane seat 1915 for the
vent membrafEl4daDHaRMPEST A RN LpAR (nmadigaea ipEthreamhbedSe SGpBHCgARCLY20 Kudporting

(and in some|gsRRGAIBERENEEGY ER@GHIBEIMRIEIMSITRTaNEobid® Readoulite sentAg-d@PsiAs noted

above, the fll})ecgrdgr\tl I%SS n%'gfl? %Blg ﬁaglar lgx\t%irtlrs]i;[)r}telf Ceptrltgiﬁg a groove 1562 and an external
thread 1569. In the illustrated embodiment, thachiment head includes an o-ring 1600 in
the groove 1562 of the connector.
[0088] Optionally, the faucet tap attachment head caméurtomprise (e.g., at an upper
portion of the head) a vent, e.g., including annipg and at least one porous (preferably
microporous) hydrophobic membrane covering the mggnhe membrane allowing air or
gas, but not water, to pass from the interior eflibad to the exterior of the head. In some
applications, e.g., wherein the water pressurewvis & vent is desirable for allowing systemic
air from the water supply system to pass throughvint.
[0089] In some embodiments, the internal thread of theeotor can be suitable for
connection to a water source, e.g., via anothenector and/or a pipe or tube. In the
illustrated embodiment, the faucet tap head 11@@dén comprises a hollow locknut 1575,
illustrated as comprising an upper external thiEstbA (for connection to a tap joiner 1800,

wherein a resilient seal such as a washer or oisingerposed between the tap joiner and the



attachment head or the shower attachment head. Thus, the external threads (1569, 2569) of the lower
portion of the connector of the faucet tap attachment head or the shower attachment head (Figures 1, 2,
9, and 11), can be engaged with the inner threads 189A of the filter device housing (Figures 4A and 4B).
Preferably, once the filter device is fully engaged withithe attachment head, the o-ring (1600, 2600) in the
groove in the connector provides for an improved seal between the filter device housing and the head.

0054)adciiogali,f) SR8 S EF SRR RURISL BRI hopth i surface o

the outlet housing once the head and outlet housing are fully engaged (and the Tilter device is fully

engaged witH SANSTEYHE NG ARRIBR IReq8s eHEREC bR/ 2t to the outlet housing and using
Figures 3 angobOdior refajersel thedibusiateghantiardivesiag forrghdnciuge iaeaantiesirige 153A on the
inner surtace {3, wherein (e 108 syfface gflje didoe. and he portion 1538 of e ner surface 163
bounded by e n ge?prei%raﬁﬁy, a groove B ? prefera fy also provides a deal BtREER THE Shell and
the annular st@stosio@ingla pedigndita sutbesuafaesieiting fhateandpedntshposedisidestdheall when

the shell and, gq&%#m&%@%&%&% S\ BiiBRCk ARt fRid slataeeA3andy shown in

more detail in Figures 1C and 9C respectively), as or after the filter device is fully engggéed with the faucet

tap attachmeft RE48IBRSHER I @REREANCE VA HESTHRSY i§- il YV U JRGER\VIHE A filiERRIBvice, a
seal is preferphlydimeyited fetheclearhe: auiteiraahinefanaahtapdicad conhecabaea heaek Optionally, the
attachment head (1100, 2100) includes one ore tabs (1151A, 2151A) (or a continuous ridge (as
Chown i FigSST: PUE AP SRR TLaaB, H ERR B Ko ARG SR DS TR RS SEtet housing
and/or improverthectesl. betifesent tlap mitietshoagihg suitlidieliffesht [008H]THantlictramddtckt tap

attachment hegls anth il airdshowes AHashmenbhaHREREL HIRgT symRLRe Adlpuygontrol

device, a safety retainer, and a display, discussed in more detail below. 23 Flow Control Device
[0096]OptionHIfy NEREJFR @YitisS B Ré0[RSY SHhIgSreBHIR #GIREE'@KELY and 11), the connector
utilized with the faucet tap attachment head or the shower attachment head further comprises a flow
control device, 800, illystrated as a,one-way valve comprising a valve body 801 (comprising a base 801A,
a projection %’ﬂ:\’ il LIQFEWRN%% plurality of legs) and a groove 801C) and a spring 802 and a resilient
gasket or o-rif§BO3 fittmGigutbe 2rol21801Ci s tlate dadnaEbbdiye Fivedstawpleatiadonememebddiments, it

is desirable t%b??@a%’?%‘ i é"é{%@?t%&'@%ﬁgiﬁ% &rﬁ‘c{f‘rﬂﬁg}’ﬁtéﬁé‘)@\’i’eﬁhﬁ g@'aiﬁngt%@%q?mem

head or shower attachment head when the filt vice is not engaged with the head. Since water can

become contaRfiHae Qe RN BXheAcPARHaFHd R ARAE IATh SRRNestel RlAg KLEI® water flow can
rﬁdl;_clle cgntamugﬂma ?ﬁ@mﬂ\é?%t?é%@ﬁiﬁmgﬂ%ﬂﬂﬁﬁélwﬁwl | é}rgtﬁﬁ&wzswmgnaiﬁ%?amrequjlrer)] tf:fltt
the filter be present and engaged before water becomes ayailaple, so water is unable to flow until the filter
o ongagen. STTRBRL IR g A S el oA CR A oL B2 S 1 A O i
the tip of the pnapectien @Ol ben e justton etwmd el v B e ttire Gttt de niodyh ansiag coet poisitne2bade 801A of
the valve bo fj (ﬁ(@( 6 [ esi I sistance
(e.g., by chaﬂ%ﬂg&tﬁ%ﬁz@? O%Z%égg}g%@eggﬁﬁg (/vat r ast%gg%gcrﬁg?gamp_gq%ﬁr:{ ﬁlié)%({‘l%%v%%ehd/or high
pressure applithifolystrird\erbediae 10097 Alss has Aeledd dessdo 0dna 2 fAGda thepdiearPand the

shower headmgiesphly BaiherePraptIfapRRtlisALSHARNE alaings S8 toahtrediltardaMidadiaysing can
be lockably en%%%t%%zvj\{lth the faucet tap head or the shower head, wherein the lock can be disengaged

when desired? CRBRE R YR il AL VATHEQRIBIEh SOHIER e RAMHRE i ector

and/or a pipe or tube.

[0092] Optionally, as shown in Figure 7, the shower attaeht head can further
comprise (e.g., at an upper portion of the headra 1900, e.g., including a vent port 1905
and at least one porous (preferably microporoudjdphobic vent membrane 1910 (that can
comprise a supported membrane) covering the @ tntembrane allowing air or gas
upstream of the filter, but not water, to pass ftbminterior of the head to the exterior of the
head. In some applications, e.g., wherein thenpmessure is low, a vent is desirable for
allowing systemic air or gas from the water supplgtem to pass through the vent.

Preferably, the vent membrane has a pore ratiridotbeks the passage of bacteria



[0098]Thus, as shown in Figures 1 and 9, the faucet tap head 1100 includes a safety retainer 600
mounted in the body comprising a handle or lever 601, a shaft 602, a base 603 and a pin 604, wherein a
spring 605 is arranged on the shaft between the base and the handle, and the pin can be retained in the
depression 501A of the filter device (Figures 4A, 4B2and 8), locking the engagement between the device
and the head. The device can be released from the head when desired, upon lifting handle 601, thus

disengaging {herBtA Bogh IR dERSRRHERIRHANEE RY SaiAERBHER HESSA NRETH S P8R SheGRAS 189A

disengage from the threads 1569 on the faucet tap head connector. 24 [0100]Similarly, using Figures 2

and 11 for refBreQLEe thelbRdIFEF HEAISSFoVRRI RRIE I IBERIBIRIiHSG Yo Memed sl sBay

comprising aduveeieseni@er 15, asbaft/énpme inasenékipperEopm sUpboningr eindisidnge 705 is

arranged on %heb%rgfft brﬁtswgggutrpnf%f) %GV%P,F rme?n %egnﬁlelha{na i t\r}eenftther device to be lockably engaged
and disengagen& With the snower hdad as deSeribed above Wi respec{nl% the faucet tap head. [0101]The

faucet tap attachment head and shower attachment head, and the various components (discussed in

more detail bejgys) canRe iaBHCHE aRdSitBPUEYIBE BRb2b GRSyt Ha et dpppead, shower

head, the connector, the locknut, and the valve body, can be fabricated from any suitable rigid impervious

material, incl@8RJ BN iMpRAAOHRERBAMBLAERN MSE RERRNTIR! R Eondh HsRAN PR 2t€PG% CExample,
each of thesatrompenpoisceRsr Bif:fabricetast tiomedanegphancialbe: aadocerasroweatattdhareor from

a polymer such as an acryljc, nylon, polypropylene, polystyrene, acrylonitrile butadienge styrene (ABS),
polyester, poﬁ/%%ﬁsﬁé'ﬁgfeg éoéjbé*rggﬁgtgﬁ ?é)girl{eo %M@ngtﬁg%gﬁ[ %fﬁghﬁlﬁ#e oqeé/*%“?nple, the
outlet housingca1§in:i'gctE@ed%%mdﬁ@)‘a@ef&mﬂoheadmuwme imhd;aem@agedw'rtladmm_nents_ (e.g.,
the connectog)cap e faley ﬁ’?e%xr%ﬁéﬂﬁ?l %‘iﬂ&?&’&ﬂ%@%@’fﬁ&f’o@)mm% fpgeteriostatic

agent. Display [0103]Optionally, but preferably, and as shown in Figures 1, 2, 9, and 11, the shower head
or faucet tap AEEAVettRERIdRAPRR ST ERE ClFYiGie BRYRBYB8O1E: . powered by one or more batteries

and/or one ofgo4p solasg@bsally, a seal is preferably provided betwélea body of the head and the
inner surface of the outlet housing once the healdoaitlet housing are fully engaged (and
the filter device is fully engaged with the headtustratively, as described above with
respect to the outlet housing and using Figuresd3l® for reference, the illustrated outlet
housings each include an annular ridge 153A ornther surface 153, wherein the top
surface of the ridge, and the portion 153B of tireer surface 153 bounded by the ridge
(preferably, a groove 153C), preferably also presid seal between the shell and the annular
shoulder (1151, 2151) of the outer surface of sueét tap or shower head side wall when
the shell and head are engaged. lllustrativeipgusigures 1-3 and 9-11 for reference (and
as shown in more detail in Figures 1C and 9C rdsmdyg), as or after the filter device is
fully engaged with the faucet tap attachment heahower attachment head, and the outlet
is fully engaged with the filter device, a seapieferably provided between the outlet and the
faucet tap head or the shower head. Optionakyattachment head (1100, 2100) includes
one or more tabs (1151A, 2151A) (or a continuodgei(as shown in Figure 9)), that fit(s) in
the groove 153C of the outlet housing, to bett&inethe outlet housing and/or improve the

seal between the outlet housing and the head.

[0095] The illustrated faucet tap attachment heads aniltlsérated shower attachment
heads each further comprise a flow control de\acgafety retainer, and a display, discussed

in more detail below.



[0104]The illustrated electronic display 900 includes a timer 901 (e.g., a timer module comprising one or
more electronic timer units), and a securing panel 902. Preferably, and as illustrated, a sealing gasket
902A is interposed between the securing panel and the module. [0105]If desired, the display can reflect,
for example, one or more of any of the following: theggstallation date, period of time of use, and/or lifetime
of the outlet and/or filter, water temperature, and water flow rate, can be provided, preferably wherein the
display is mounted pp,R'dBirg BusEL tap head or shower head, and the display provides a notification as
to when the outlet and/or filter should be replaced. Advantageously, if desired, an or?ganization or

[

institution (USRS a hERSeAF s PRPABP S tIE (S ShcPRIIEHEHAM FigWiethtse ReRd &19:, for

inventory purpesesnaedior falizeplatinththrilesnsaptdhachpmsagriatthdateondd {020ahide Hisplay system
can be compﬁjt} I%rv(\éith fPIr éasxng le, one or,more @étmgar&ﬁ)gsst%ms,e@vr\}g if zg|\<;g,i(r:ecrllﬂ tng;I nsofat\ware system
can be accessed via?méolnsterne . f(??]tlg)re era(fﬁy, e display Zhd imer sy provnge Ror m8n|toring the
changeout tavgbe(basly @8tk (oo meristhefusseodAhA filereecdiod Butitustréee doNdhvinglinstig¥iafion of each,
e.g., since they,may, have silierest @ndfry %%BFQH%%@Q%HHM&%@PB%H 864 Gelirf & URET can set the

targets of each (e.g., through a security PIN code) dependent on the particular local agﬁ)lication. For

example, theHAMESMLEotMROVAHVBIBNY affdY BERGRHEsAIRABRAGY S Riteiide fRe'aRE & H88& change,
and indicate Hittinag @imaifirgéar tbenas preleacharnduaitR) Ay ey Altg:(Prentchewmbel) and

ive (d fh h h i b ' lled, |d
Changbout naT GUE) G R PR G Al e TG g/ LRl s o e PEFaL ST Safation
temperature, fenonsteostan]0B08] Degirahlyg, tasontad aiimmdibensysioantd]queyHrdirfijteu devieéeand
outlets to be yacked @G EMEMIRNIGR ARAPHEIRISIF iR AR AL Y HalPER e, a specific

head, and/or a location (e.g., a specified sink or shower in a hospital). Thus, for example, the display can
reflect one or ASFRIONEBRYIRRIAER |G the Bl SERBIEBhECHAMHSHERS WA IS HfR@Rion of the head

itﬁeg,l thedpoi_latr@ﬁa?@, Is:@amgs gélﬁrﬁtﬂé @kgﬁiﬁﬁ@iﬁdtﬁﬁgﬁmy%%@dagimg@@(M% @lgher?da%agcodd%) for

the filter device and outlet can sScann upon installatjon a assigned 10 a specirtic . barcoaes

o Tor excamt N R R A A SR B B ot B IR ket on oo e

added to the tletivtniv redbids dhthbdienienidnstitstiantze!s (e talbe GOA of Webvbvestbugraith.

Information cgg e odifigd angler UaAlaH 85 0% E8T Rl st QR VA iF FeGNatanG FXAMPLES
by changing the diameter of the legs) to reducemaastage, for example, in high flow

and/or high pressure applications.

Safety Retainer
[0097] Also, as described above, the faucet tap headhenshiower head preferably
further comprise an optional safety retainer so ttha filter device housing can be lockably
engaged with the faucet tap head or the shower, hdatein the lock can be disengaged
when desired, and reduce the risk of inadvertanbxel of the filter device from the head.
[0098] Thus, as shown in Figures 1 and 9, the faucetead 1100 includes a safety
retainer 600 mounted in the body comprising a lendlever 601, a shaft 602, a base 603
and a pin 604, wherein a spring 605 is arrangettheshaft between the base and the handle,
and the pin can be retained in the depression S01ke filter device (Figures 4A, 4B, and
8), locking the engagement between the devicelamtiead. The device can be released
from the head when desired, upon lifting handle, 8ds disengaging the pin from the
depression, followed by rotating the device so thatinner threads 189A disengage from the

threads 1569 on the faucet tap head connector.



[0109]The following examples further illustrate the invention but, of course, should not be construed as in
any way limiting its scope. [0110]In these examples, airborne liquid droplet bacteria challenge tests are
carried out, wherein a misting device, using 0.25 mL of a Ix 106 colony forming units (CFU)/mL
suspension of Brevondimonas diminuta inoculated i@ 678 mL of sterile water (approximately 370
CFU/mL final concentration), simulates the generation of contaminated water droplets and splash back, to

represent alrhoyig consamianyonsaplaskiza s te R dichselans nbiacsand orlipering

[0111]Since these examples are designed to represent airborne contamination and splashing generated

during hand wASNYHG BRSO LRy Iathepdn PR ritplRRR I WdRveDEUsiRgrrkdRiRzin§Rade water
filter, a simula@sidilten gaviediswiiizes awpang 7 (Badieadgatie hritsirgve ensabidbligcknmeaehined to
generally corpespond to the external dimensjons of ousing shown in Figuyre nd the housing does
ot contain 2RIl B SO e s T S T e e R ISR revain
test membramesdiasstuiriieskaitewd tid) sesndusdotheddtodsathembrane. The test membranes, which
are retained on the bottom surfaces of the simulated filter devices, are provided for sampling and effective
capture of airborne contamination. [0112]These simulated filter devices further including the test

membranes P80Hing tHeeHa4ess{ARSHRERQUNIRAT ANCHNANAHEPHHRRMt BUHIERS ¥APHh and without
outlet discs agerdpseshed disoueEr d@iaidrelgathiise s edimerAcstcitacnainet aantatnipgrthe

i lated water at ight of imately 13 cm from th f ft ter. An ul ict i
misting device ARG cLATHE A A BEE cHI L B PO RaH AP L DB e e water
beneath the wenie dmzcatkitfrisncalig stgthble tigdiopdyrmedesisic ortadingadoy icyréngeueest period of
either 30 or 300 secqnds. MARGANISHISHSCORRISIRPaRItuReNtalS Apfisiaraviiauy outiets, negative

controls are not misted), the membranes, representing the base of the filter device to be analyzed, are

removed usirf@SRPMENETC8pPaiasieried Hvartynrial Meialid! ¢ srsaBiaiis ARG AT SA), which
3re _incubzt<;®ayﬁ%ﬁz?t@h% mlﬁérmlk@]fah,ep@grﬁigppfé'www_ | aeeyRm f@il@\ﬂﬁta(%i_)sﬁmﬂ@éﬁ@' | filter
evice an n n test mem~prane (for capture of airporne contaminatio , N0_AISC, NO outlet
(ot coman PR B e P R A SRS St shower
out!et_; (c) §ini0w@]d fiItAs_ déthcmrm_(mmplaytba tetientensiranas disedﬁlmuhj&dqoﬁalymb@dmdmthout
animicrobial aqe g RININALPAFABIZS AL A T 1 iaadayy ship et aullel () siggulated fiter

device, 70 mm nylon test membrane, disc 2 (sintered polypropylené, without antimicrobial agent; nominal
porosity 50 nfiePSRBAISPTHH YTHRLPH SRR (D I e ORREIAISRARBE- device, 70 mm nylon test
membrane, no disc, standard jet outlet; and (f) simulated filter device, 70 mm nylon test membrane, disc
1, and standard jet Butl?t. [0114]The shower outlets have openings in the range of about 0.1 to about 2
mm in ISplay

[0103] Optionally, but preferably, and as shown in Figuteg, 9, and 11, the shower

head or faucet tap head further comprises an efgctdisplay 900, e.g., powered by one or
more batteries and/or one or more solar cells.

[0104] The illustrated electronic display 900 includeszetr 901 (e.g., a timer module
comprising one or more electronic timer units), arskcuring panel 902. Preferably, and as
illustrated, a sealing gasket 902A is interposdad/éen the securing panel and the module.
[0105] If desired, the display can reflect, for examplee @r more of any of the

following: the installation date, period of timéuse, and/or lifetime of the outlet and/or
filter, water temperature, and water flow rate, barprovided, preferably wherein the display
is mounted on or in the faucet tap head or showadhand the display provides a
notification as to when the outlet and/or filteoald be replaced. Advantageously, if
desired, an organization or institution (such &sspital) using a plurality of outlets and
filters can track these items, e.qg., for inventouyposes and/or for replacing the items at the

appropriate date.



diameter, typically, averaging about 1 mm in diameter. [0115]The jet outlets have openings grouped more
closely than those in the shower outlet, and the openings are in the range of about 1 to about 5 mm in
diameter, typically, averaging about 2.5 mm in diameter. 27 [0116]The simulated filters, membranes,
discs, outlets, and filter holders are sterilized before 25e. EXAMPI F 1 [0117]This example demonstrates
that the misting device simulates contamination, and that filters can be contaminated upon direct contact

with airbornediggjets ad SRIaRIAS, HeMm PAFIEEIRSHKRHIVARF, BT &abhioee sHmplatsgriligredevices, each

having a 70 mm nylon test membrane covering the base, no disc, and no outlet (positive control,

configurationS¥5'e{Bevey Sl esFEREINS FHALPIEY BB ETHARSSPHY R8IV Cittrol, a fourth simulated
filter device, yitlothe samgecapiigtiatinplis reidarperel promistiftguitRdi9Ihbe katgry fotarirg unit (CPU)
count from th{%.'&‘igt?éi‘éeo‘ﬁ%ﬁﬁ%fg%rs% \c/)%pt%(iesfilter deacel outlet following installation of each, e.g.,

since they may have different and/or user-defifehgeout targets. If desired, the user can

set the targets of each (e.g., through a secuiitycBde) dependent on the particular local

application. For example, the timer can count d¢aaly) after being reset following a filter

device and/or outlet change, and indicate the tem@aining for changeout of each, and

display a warning (e.g., a symbol) and negativg)daunter of how long past the target

changeout the unit has been installed, should @@angiot occur. Other information can be

displayed, if desired, e.g., water temperatureifaéon temperature, flow rate, etc.

[0108] Desirably, as noted above, the system allows ttex tievice and outlets to be

tracked, e.qg., the filter device and outlets caagsociated with, for example, a specific head,

and/or a location (e.g., a specified sink or shawer hospital). Thus, for example, the

display can reflect one or more of the followingg(eas one or more barcode displays): the

identification of the head itself, the point-of-useation, the filter device, and the outlet. If

desired, barcodes (e.g., 2D barcodes) for the tikeice and outlet can be scanned upon

installation and assigned to a specific head. &#es can, for example, include

manufacturing traceability information and/or tdata. This information can be added to the

electronic records/database of the institution, éogally or via a web-based version.

Information can be modified and/or updated as néeelg., based on various regulations.

EXAMPLES
[0109] The following examples further illustrate the intien but, of course, should not
be construed as in any way limiting its scope.
[0110] In these examples, airborne liquid droplet bactehallenge tests are carried out,
wherein a misting device, using 0.25 mL of a Bd6lony forming units (CFU)/mL
suspension dBrevondimonas diminuta inoculated into 678 mL of sterile water
(approximately 370 CFU/mL final concentration), siates the generation of contaminated
water droplets and splash back, to represent aieboontamination and splashing generated
during hand washing and/or showering.
[0111] Since these examples are designed to represeatrarbontamination and

splashing generated during hand washing and/oretiogy rather than the filtration of water



zero. The counts from the three misted filter devices ranged from 88-126, with an average of 109.
EXAMPI F 2 [0120]This example demonstrates that the use of an outlet significantly reduces or eliminates
contamination, and the use of an outlet disc with an outlet further reduces or eliminates contamination.
[0121]Three sets of simulated filter devices with configurations "b," "c," and "d," respectively, and a
negative control, are treated as described in Example 1. [0122]The CPU count with respect to

configuration iy is Lot SRRReISHO AR Simelated filiekaevirs i and AR VilhEssesktaibe other

simulated filter device and the control. [0123]The CPU counts with respect to configuration c" and "d" are

0 with respe @ YR SHAINGIE R MRSA ke S1HHNRL I HRRGFAER ARMPY 0318 £XIG AL HehiRNS

demonstratesthia tsshistisitbdevic e iginneistes ¢ emniapinaiipth arbikehiHterstariaesncarnbe more highly
contaminateq%u on direct corlgt@ct with a{'(re%pme dro\PIets d rT%)Ias es from btacteria spiked water when
0]

contacted w1 BTSDIES Sndl SSTSGHES fof 1 15CTGSSH MG O (TS =1 (oot Memorancs Vi &
stainless steel ring attached to each test membrEme test membranes, which are retained
on the bottom surfaces of the simulated filter desj are provided for sampling and effective
capture of airborne contamination.

[0112] These simulated filter devices further including tast membranes providing the
base of the filters (configurations with and withoutlets and with and without outlet discs
are described in more detail below) are placed aaterile container containing the
inoculated water at a height of approximately 13frsm the surface of the water. An
ultrasonic terrarium misting device in the contaickeates airborne droplets and splashes
from the bacteria spiked water beneath the membrahéh is collected on the membranes
as contamination during a test period of eitheoB8800 seconds. Once misting is complete
(positive controls are misted without outlets, nagacontrols are not misted), the
membranes, representing the base of the filtercdeta be analyzed, are removed using
sterile forceps and placed directly onto 142 mntgsl@f trycase soya agar (TSA), which are
incubated at 30 °C for 48 hours.

[0113] The configurations tested are as follows: (a) swedl filter device and 70 mm
nylon test membrane (for capture of airborne comation), no disc, no outlet (positive
control); (b) simulated filter device, 70 mm nyltast membrane, no disc, standard shower
outlet; (c) simulated filter device, 70 mm nylosttenembrane, disc 1 (molded
polypropylene, without antimicrobial agent; nomipake size about 2.5 mm), and standard
shower outlet; (d) simulated filter device, 70 myhom test membrane, disc 2 (sintered
polypropylene, without antimicrobial agent; nomipakosity 50 micrometers), and standard
shower outlet; (e) simulated filter device, 70 myion test membrane, no disc, standard jet
outlet; and (f) simulated filter device, 70 mm nyl@st membrane, disc 1, and standard jet
outlet.

[0114] The shower outlets have openings in the rangeaital1 to about 2 mm in
diameter, typically, averaging about 1 mm in diagnet

[0115] The jet outlets have openings grouped more cldbkely those in the shower
outlet, and the openings are in the range of abadatabout 5 mm in diameter, typically,

averaging about 2.5 mm in diameter.



28 [0125]Three simulated filter devices, each having a 70 mm nylon test membrane covering the base, no
disc, and no outlet (configuration "a" above) are exposed to misting for 300 seconds. The negative
control, a fourth simulated filter device, with the same configuration, is not exposed to misting. [0126]The
procedure is repeated with another set of simulated fiter devices. [0127]The colony forming unit (CPU)
count from each negative control filter device is zero. The counts from each of the two sets of three

misted filter deyiegs areRACh AISRIEfiHARN AR EAAMPdiEc4 [rdthals HpIeHe ienpiERfes that the

use of an outlet significantly reduces or eliminates contamination. [0129]Three simulated filter devices
with configurgﬁ‘g?f ®W!%&nd a negative control, are treated as described in Example 3. [0130]The

procedure is repeated with another set of simulated filter devices.
EXAMPLE 1

[0117] This example demonstrates that the misting dewinalates contamination, and
that filters can be contaminated upon direct canétt airborne droplets and splashes from
bacteria spiked water.

[0118] Three simulated filter devices, each having a 70myglan test membrane

covering the base, no disc, and no outlet (postorrol, configuration “a” above) are
exposed to misting for 30 seconds. The negatimeralp a fourth simulated filter device,

with the same configuration, is not exposed to ingst

[0119] The colony forming unit (CFU) count from the negatcontrol filter device is

zero. The counts from the three misted filter desiranged from 88-126, with an average of
109.

EXAMPLE 2

[0120] This example demonstrates that the use of an @igieificantly reduces or
eliminates contamination, and the use of an odtet with an outlet further reduces or
eliminates contamination.

[0121] Three sets of simulated filter devices with confagions “b,” “c,” and “d,”
respectively, and a negative control, are treasedeacribed in Example 1.

[0122] The CFU count with respect to configuration “b’lLisvith respect to two
simulated filter devices, and zero with respe¢htwother simulated filter device and the
control.

[0123] The CFU counts with respect to configuration “ctidd” are 0 with respect to

the simulated filter devices, and the control.
EXAMPLE 3

[0124] This example demonstrates that the misting dewinalates contamination, and
that filter devices can be more highly contaminatpdn direct contact with airborne droplets
and splashes from bacteria spiked water when cieatadth the droplets and splashes for an

increased period of time.



[0131]The CPU counts with respect to configuration "b" are 0 with respect to the misted simulated filter
devices, and the negative controls. EXAMPI F 5 [0132]This example demonstrates that the use of an
outlet significantly reduces or eliminates contamination. [0133]Three simulated filter devices with each of
configurations "b," and "e," and the respective negatpg controls, are treated as described in Example 3.
[0134]The CPU counts with respect to two misted simulated filter devices having configuration "b" are 1

for each filteryoh b CFU GGG REFHER 0 O8aeh MIRIRE aITHHRHEH [lehfsviranand the negative

control, are 0. [0135]The CPU counts with respect to the three misted simulated filter devices having

configuration®Q &G 8RS (BP0 iRAHREH PROMIGE GPEIEML T PUREY Y HRRAGIER BItHRIEative

control is 0. 280 seconds. The negative control, a fourth sitedléilter device, with the same
configuration, is not exposed to misting.
[0126] The procedure is repeated with another set of sitedlfilter devices.
[0127] The colony forming unit (CFU) count from each négatontrol filter device is
zero. The counts from each of the two sets oktimested filter devices are each greater than
300.

EXAMPLE 4

[0128] This example demonstrates that the use of an aigeificantly reduces or
eliminates contamination.

[0129] Three simulated filter devices with configuratidn™and a negative control, are
treated as described in Example 3.

[0130] The procedure is repeated with another set of sitedlfilter devices.

[0131] The CFU counts with respect to configuration “bé& @rwith respect to the misted

simulated filter devices, and the negative controls
EXAMPLE 5

[0132] This example demonstrates that the use of an aigeificantly reduces or
eliminates contamination.

[0133] Three simulated filter devices with each of confggions “b,” and “e,” and the
respective negative controls, are treated as destin Example 3.

[0134] The CFU counts with respect to two misted simulditezt devices having
configuration “b” are 1 for each filter. The CFOunts with respect to the other misted
simulated filter device, and the negative contod O.

[0135] The CFU counts with respect to the three mistedilsitad filter devices having
configuration “e” range from 4 to 6, with an avegagf 5. The CFU count with respect to the

negative control is 0.



EXAMPI F 6 [0136]This example demonstrates that the use of an outlet significantly reduces or eliminates
contamination, and the use of an outlet disc with an outlet further reduces or eliminates contamination.
[0137]Additionally, three simulated filter devices with configuration "e and a negative control with that
configuration, are treated as described in Example 32¢0138]Three simulated filter devices with
configuration "f," and a negative control with that configuration, are treated as described in Example 3.
[0139]The CPU counts with respect to the threegpjgiash girgulated filter devices having configuration "e"
range from 2 to 10, with an average of 7. The CFU count with respect to the negative control is O.

[0140]The CP unts with respect to configuratign 'f" are Q0 with respect to the misted simulated filter
devices, and B8 Hegad b COTOn ROLPAT ETere el e o RN Pt hications, and
patents, citecEhieteiiesrednsasipdticorporhteel liserefere ndionitie aamelebiigtheryédeaen peference were
individually apgl,sperificlmdnsdicalgs to be incorporated by reference and were set forth in its entirety

herein.
[0137] Additionally, three simulated filter devices witbrdfiguration “e,” and a negative

control with that configuration, are treated asctiéed in Example 3.

[0138] Three simulated filter devices with configuratidti ‘and a negative control with
that configuration, are treated as described imipta 3.

[0139] The CFU counts with respect to the three mistedisitad filter devices having
configuration “e” range from 2 to 10, with an avgeaof 7. The CFU count with respect to
the negative control is 0.

[0140] The CFU counts with respect to configuration “fédr with respect to the misted

simulated filter devices, and the negative control.

[0141] All references, including publications, patent agaions, and patents, cited
herein are hereby incorporated by reference tsdnge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0142] The use of the terms “a” and “an” and “the” andiknreferents in the context of
describing the invention (especially in the contaixthe following claims) are to be
construed to cover both the singular and the plurdess otherwise indicated herein or
clearly contradicted by context. The terms “corsipg,” “having,” “including,” and
“containing” are to be construed as open-endedsédr@., meaning “including, but not
limited to,”) unless otherwise noted. Recitatidmanges of values herein are merely
intended to serve as a shorthand method of refemutividually to each separate value
falling within the range, unless otherwise indicBlterein, and each separate value is
incorporated into the specification as if it wemdividually recited herein. All methods
described herein can be performed in any suitatlleraunless otherwise indicated herein or
otherwise clearly contradicted by context. The efseny and all examples, or exemplary
language (e.g., “such as”) provided herein, isndézl merely to better illuminate the

invention and does not pose a limitation on theoeaaf the invention unless otherwise



[0142]The use of the terms "a" and "an" and "the" and similar referents in the context of describing the
invention (especially in the context of the following claims) are to be construed to cover both the singular
and the plural, unless otherwise indicated herein or clearly contradicted by context. The terms
"comprising,” "having," "including,” and ""containing"30e to be construed as open-ended terms (i.e.,
meaning "including, but not limited to,") unless otherwise noted. Recitation of ranges of values herein are

merely intenqgdligeve AnGualdR Thans JPEERARIH Sl HabANMIt Al G CaRTy SphHEtEYAlHEdalling

within the range, unless otherwise indicated herein, and each separate value is incorporated into the
specification S€MRMAPERRGVIR PR BrakiiFR AfiHeAN¥RBthods described herein can be performed in
any suitable qogdes)unlesgahendathbulinaied dfareyimeatinraisaislanityretntirasictied Meassyext. The use

of any and all examples;, or sxemplary language (¢ dy  shehas:) Rigvided Dorein s iiended merely to
etter illuminate the invention and does not pose a’limitation on the 'scope of the Invention tnless
otherwise 3Coiapdidens aaybacenie tpspmtificthiese sHonitaeicshstaradan edidatinbeany

non-claimed glememlARESRERIR! Eﬁn@ﬁ]%ﬂfébi@ee%&?ég?ﬁﬁg% B3P lerRd SmAGKmENts of this

invention are described herein, including the best mode known to the inventors for carrying out the
invention. VaRRRIGRS eIk BrdpatP EnHsAfTentE S EYEHO BRI 35S |sa FEAtNRNtHBR &8N Gelinary skill in
the art upon graifgdiedesegriachdasaripticbrdinglnveRiEisERXPeRicdlRinstgRvasdaLamaoy such
variations as appropriate, .and the.inventors intend, for . the invention to be practiced atherwise than as
specifcall, deS R e e AL (N S B A R R A B SRS B heslents of the
subjeg:t mattamdtﬂtéllleiriame Maﬁ_ﬂwappemdmmpémiomefpbﬂmby@pwmmtmm.awormsihw, any
combination of e HRO¥RGFRIBRAHBTLRIE 1) AlERATSRIGeYRriAHORR DR #REPIIPgSSed by the

invention unless otherwise indicated herein or otherwise clearly contradicted by context. 31 CLAIM(S):

1. An outlet fOFEPIRR BFAEY SPRIAHGRA X FO8 e shower or faucet including an attachment head, and
a sterilizing grade water filter device comprising a porous sterilizing grade water filter, a water effluent
portion, and a side wall having an external surface; the filter device being in fluid communication with, and
removably connected to, the shower head or the faucet head, and the outlet; the outlet comprising: an
outlet housing comprising a polymeric shell comprising a side wall having a side wall inner surface and a
side wall outer surface, a bottom wall having an inner face, an outer face, and a plurality of outlet ports,
each port comprising an opening allowing water flow from the inner face through the outer face, and a
cavity defined by the side wall inner surface and the bottom wall inner face, wherein both the side wall
outer surface and the bottom wall outer face contact environmental air surrounding the shower head or
the faucet head, and; a hydrophobic porous disc contained in the cavity of the polymeric shell, the
porous disc comprising a plurality of pores and having an upstream surface and a downstream surface,
the downstream surface facing the inner face of the bottom wall; and,



wherein the side wall inner surface of the shell includes a mounting element releasably engageable with
the external surface of the side wall of the filter device, the outlet cavity being suitable for receiving at
least a portion of the filter device. 2. The outlet of claim 1, wherein, when the outlet is engaged with
the filter device, a predominantly non-linear fluid flovgpath is defined from the water effluent portion of the
water filter device through the hydrophobic porous disc and through the opening(s) in the outlet ports.

3. The outlet @f_glm)']@g)’l: or 2, wherein the inner face of the bottom wall further comprises a plurality of
upwardly facing projections, and a portion of the downstream surface of the hydrophobic porous disc
contacts the projections. 4. The outlet of any one of claims 1-3, wherein the upstream surface of the

hydrophobic porous, disc issRaged Rpra%SiRre s @sheribieniRrlicsshiliofiisidevichaRy 5 The

outlet of any one of claims 1-4, wherein the hydrophobic porous disc comprises a hydrophobic
bacteriostaticGpGtaE ISt heasl ARg g iietiiAamgiade wrErmfryiqeaildiome Yk AttiiEDorous

disc includesdragteviagiatitgradinier efflubnt herauiehaianwanefispime ddnuheitidhtpolymeric
shell includeﬁﬂtgacéeriost tic ﬁarti@eé;. 8. An ?utlet.&ngwater fié r devicetf%r a point of use faucet or a
point of use s ver Compris bn éocl?t’l‘é?‘éslf‘gﬁy%w ' Q42 ’ya%odn,nec %s@ernfiﬁaoﬁgﬁe water filter

W
device comphsiag) @& por dacsteriixihqruptdde oudletr filteorai®yeisingffluent portion, and a side wall having

an external SUffaceeﬁ%lHré'%iH&@ﬁ%aﬂ%h isi é‘ﬁg@\%%%%&ﬂ%h&ﬁ&%%ﬂ@%ﬁ’%% Litjgludes

threads releasably engageable with the threads e external surfacCe of the side wall of the filter device,
the outlet caitrEERAUITHEAERBRE & StsieidRbPHHEr RtEFgERU wall having an inner face, an outer

face, and a plurality of outlet ports, each porhpasing an opening allowing water flow
from the inner face through the outer face, andwitg defined by the side wall inner surface
and the bottom wall inner face, wherein both tlae svall outer surface and the bottom wall
outer face contact environmental air surroundirggsiiower head or the faucet head, and;

a hydrophobic porous disc contained in the cavityhe polymeric shell, the porous
disc comprising a plurality of pores and havinguastream surface and a downstream
surface, the downstream surface facing the inrer ¢ the bottom wall; and,

wherein the side wall inner surface of the shalludes a mounting element
releasably engageable with the external surfatieeo$ide wall of the filter device, the outlet

cavity being suitable for receiving at least a porpf the filter device.

2. The outlet of claim 1, wherein, when the ouetngaged with the filter
device, a predominantly non-linear fluid flow padhdefined from the water effluent portion
of the water filter device through the hydrophobarous disc and through the opening(s) in
the outlet ports.

3. The outlet of claim 1 or 2, wherein the infaare of the bottom wall further
comprises a plurality of upwardly facing projecsoand a portion of the downstream surface

of the hydrophobic porous disc contacts the prajast

4. The outlet of any one of claims 1-3, whereinupstream surface of the

hydrophobic porous disc is spaced away from themeftluent portion of the filter device.



9. The outlet and water filter device of claim 8, wherein the sterilizing grade water filter device comprises
a housing comprising a bottom wall having an outer edge, the side wall having an internal surface and the
external surface comprising threads, and the water effluent portion, wherein the water effluent portion is
between the outer edge of the bottom wall, and the iggernal surface of the side wall. 10. The outlet and
water filter device of claim 8, wherein the sterilizing grade water filter device comprises a housing

comprising a bottors wall GaBRfisAGL G WaHY SR POAIGHRBR fharsisisualbbriagihe external

surface comprising threads. 11. A water sterilizing filter device comprising: a porous water sterilizing
filter comprisFRIMRIESSANE IBRARCRERIBHPSIRHE, POTOYH@iSSing containing the filter and providing a fluid
flow path through the filter, the housing comprising an inlet and a water effluent portion and defining the

fluid flow path betwgen therf']nlet %ng the water eﬁltllent So?rgion wher&iin the ho sing comprises a bottom
. e ou 8 0 aﬂ)hone () Cam‘} - Wh?l’em e&erlosta %CP rpus @dISCc ..
33 wall having an outer edge; a side wall’having an internal surface and the extéernal surface comprising

threads, and ieiugesdrasfituiostasioriiertioidserein the water effluent portion is between the outer edge of the
bottom wall, and the internal surface of the side wall. 12. A water sterilizing filter device comprising: a
porous water sterilizing filter comprising at least one porous element; and,  a housing containing the
filter and providing 4 -fluid & PEHRUAFGRYIPRSOfiEE MRel o NENGECEOIRBIRGHS SRS IBEWYES water effluent
portion and dedigtsngtigityidrtienwspath between the inlet and the water effluent portion, wherein the
housing comprises a bottom wall comprising the water effluent portion, and a side wall having the external
surface comprising threads. 13. A point of use shower or faucet tap system comprising: the outlet and
water filter device o8any ofe oiittthiand 8@ &ither; device for a pointusfe faucet or a point of use

shower comprising:
the outlet of any one of claims 1-7; and,
a sterilizing grade water filter device comprisagorous sterilizing grade water
filter, a water effluent portion, and a side wadling an external surface comprising threads;
wherein the side wall inner surface of the shallides threads releasably engageable
with the threads on the external surface of the widll of the filter device, the outlet cavity

receiving at least a portion of the filter device.

9. The outlet and water filter device of claimaierein the sterilizing grade water
filter device comprises a housing comprising admttvall having an outer edge, the side
wall having an internal surface and the externglbse comprising threads, and the water
effluent portion, wherein the water effluent portis between the outer edge of the bottom

wall, and the internal surface of the side wall.

10. The outlet and water filter device of claim\ierein the sterilizing grade water
filter device comprises a housing comprising adrattvall comprising the water effluent

portion, and the side wall having the externalaegfcomprising threads.

11. A water sterilizing filter device comprising:

a porous water sterilizing filter comprising atdeane porous element; and,

a housing containing the filter and providing adlélow path through the filter, the
housing comprising an inlet and a water effluentipn and defining the fluid flow path

between the inlet and the water effluent portiohemein the housing comprises a bottom



a shower head or a faucet tap head, engageable with the outlet and water filter device. 14. The
system of claim 13, further comprising a safety retainer for releasably locking the filter device to the
shower attachment head or the tap attachment head, the safety retainer comprising a handle and a pin,
wherein the pin engages with a safety retainer recegacle; wherein the shower attachment head or the
tap attachment head further comprises the handle and pin; and, the filter device housing comprises the

safety retainglReaRIAgEn outel BddOSSYRICW-ATHIGHY AdrRhihniBeTSHa the eRRwei atiagament head or

the tap attachment head further com%rlses a disEIay for notifying the user as to when the filter device and

or outlet wasSASIRIENAHY RN HSLRMY R GERIEALE RO RN R MRAVAESABRY ERAIEE should be

replaced.  bdfvedrimathodtef eligastsing bvaiah Wiel raatheskcanprsitgapassisigeheawater through the
outlet of any one of claims 1-7, the water and water filter device of any one of claims 8-10, the water

sterilizing device of claims 11 or 12, or the system of any one of claims 13-15. 34 17. A method for
reducing retrogradel@oransitesitiderlinie gridterodbrma pagingsémgaging the outlet of any one of claims 1-7

with a point of use %‘BHYSDQW&BF%%HE#&%Q@@?&%%%&%W@%rﬁﬂ@re%%;%f"‘ shower

attachment head or faucet attachment head, wherein engaging the outlet includes providing a hermetic

seal between the o@ReEHEGRETREY HbHEL I eh @iy Avedingeadilowmath Aigrel &g ALeREBR the outlet

and the showgsiaiircbonasidegadwmniauant aiinatuneniueatgo amd, CiSRRNISING Wadeohreagh the shower or
faucet and th Olﬁlﬁ]h thﬁ}filtel;%(glevi ?Uand %%Jtle 18. The method of claim 17, further Bg%?rr]ising

monitoring th e o Usd 6t Rt oufict asdfo ﬁﬁg}%%\%@mm & housing comprises a

wall comprising the water effluent portion, anddeswall having the external surface

comprising threads.

13. A point of use shower or faucet tap systempsing:
the outlet and water filter device of any one @ifirtis 8-10; and,

a shower head or a faucet tap head, engageabl¢heitiutlet and water filter device.

14. The system of claim 13, further comprisingfety retainer for releasably
locking the filter device to the shower attachmeewd or the tap attachment head, the safety
retainer comprising a handle and a pin, whereirptheengages with a safety retainer
receptacle;

wherein the shower attachment head or the taphati@ct head further comprises the

handle and pin; and, the filter device housing casag the safety retainer receptacle.

15. The system of claim 13 or 14, wherein the sdr@ttachment head or the tap
attachment head further comprises a display fafymag the user as to when the filter device
and or outlet was installed and/or for notifying tser as to when the filter device and/or

outlet should be replaced.

16. A method of dispensing water, the method c@simg passing the water through
the outlet of any one of claims 1-7, the water aatkr filter device of any one of claims
8-10, the water sterilizing device of claims 1118y or the system of any one of claims
13-15.



34

17. A method for reducing retrograde contaminatiba method comprising
engaging the outlet of any one of claims 1-7 withoant of use shower or faucet including a
sterilizing grade water filter device and a shoaachment head or faucet attachment head,
wherein engaging the outlet includes providing arfegic seal between the outlet and the
filter device, and also includes providing a tigbtl between the outlet and the shower
attachment head or faucet attachment head; and,

dispensing water through the shower or faucet araligh the filter device and outlet.

18. The method of claim 17, further comprisingnitoring the time of use of the
outlet and/or filter device.



