WO 2012/ 153330PCT/ 1L2012/ 050160 1 Water Filtering Device TECHNI CAL FI ELD
This invention relates to a water filtering device of the kind intended for
filteringwounrirsge3nat er from a donmestic water supply sy®CEALIN2/030mer
sources of pressurized water, to obtain filtered or treated water, for
exanpl e, of drinking water quality. BACKGROUND Filtering devices and
met hods for filtering liquids, particularly such for filtering water, are
general ly known. Exanples are US Patents Nos. 5,976, 362, 7,441, 665,
7,614,506, WO 2004/ 071961 and WO 2005/092798. Such filtering devices hold a
filtering nediumw th reactants that can renove harnful or otherw se

undesi red substances fromthe filtered water. GENERAL DESCRI PTI ON

Provided herein is a filtering Watirddlténg Devicer i ng runni ng water supplied
by a pressurized water source, such as, but not limted to, running water
froma donestic water supply. The device nmay be used in water dispensing
systens or THEHNKSAL FlEhDas countertop or floor-standi ng water dispensing
devices, in central water filtration systens and others. The filtering

devi ce may, by Seminventodrisssica west fi@pnssdsics of fhedking infeadedyoy fidering ovi ded
herein mynﬁhﬁg’wg& O %HRQQ&”@{&EF sufpfy S53%G 35 ofhe E%&?@T@J)Pﬁ%ss%@%é&e €.g.

for use in a centralized water filtratron system T ter evi ce

provi ded hwmenmamsmmdﬂw&ﬂnnmwmadMZEGJbea@hmbnnﬁ@mﬂmmmwmhammhg/the
capability of performng a certain water treatnent function. The water
treatnment function may, for exanple, be renoval of a certain conponent from
t he wat er , BAiGKGREMINBN, adding a certain corrponent to the water and

ot hers. Cbnponents to renmove nmay, for exanpl particul ate matter,

e,
organi ¢ subst ant¥sTg e iGee aphrme ogy B%Erﬁl‘@ﬂ%Hﬂ‘éﬁ% rpamcgl)aﬂy RechApT fillerings
arseni ¢, CghLf.Al fje Sg%h&%uw@hgvgu @xaﬁgfés oL D]TS palth&1 REECE h B ARY; £QTAR5! S€

renoval of bacteri@a or conponents to the water may conprise
addi ng sub%ﬁh‘hé@e@s W1O 12004/D't'1|96ﬂ1a¢ndv§v{(@|é005a5®92ﬁﬁ& Bechatittenmg dedécsi ndléct ant

such as brP f%rl me ium 1{h tmactaPts thﬁ} can rgrl;lt)geg hdev u?e O(];th(%r%se u?cgesfr)rcp vi ded
herei n may CO | se CO&% valrl Ous wat er rea uncti1 ons.

The ch0|ceam%mhﬁﬁakﬂﬁmkfmﬁﬁﬂkmmﬂs to be included my - 2 -

GENERAL DESCRIPTION

Provided herein is a filtering device for filtering running water supplied by a
pressurized water source, such as, but not limited to, running water from a domestic
water supply. The device may be used in water dispensing systems or devices, such as
countertop or floor-standing water dispensing devices, in central water filtration systems
and others. The filtering device may, by some embodiments, be disposable. The filter
device provided herein may also, by some embodiments, be used as a stand-alone
device, e.g. for use in a centralized water filtration system. The filtering device provided
herein is compartmentalized, each compartment having the capability of performing a
certain water treatment function. The water treatment function may, for example, be
removal of a certain component from the water, disinfection, adding a certain
component to the water and others. Components to remove may, for example, be
particulate matter, organic substances (particularly organic contaminants), heavy metals,
arsenic, certain salts, calcium, and others. Disinfection may comprise removal of
bacteria or viruses. Adding components to the water may comprise adding substances of
nutritional value, or may be adding a disinfectant such as bromine and others.

A filtering device of the kind provided herein may comprise compartments with

various water treatment functions. The choice of treatment functions to be included may



be nmade based on the specific properties and quality of the running water
to be treated, on the basis of intended properties of the filtered water,
based on woOgoi2ats833y requi renents and many ot hers. As w PCThER20appioee) at ed

t he device provided herein is not I[imted to a certain conbination of water
treatment conpartnents. The devi ce of one enbodi nent may conprise a
housi ng, having at |east one running water inlet and at | east one filtered
water outlet, with a water flow path defiined within the housi ng between the
at least one inlet and the at | east one outlet. The housi ng accommbdates a
plurality P ; i essi on
Bl ong tho e Bl SERTLAE ARAPRADER] SybREls F ApBb e 0aeea R BHEEZSS: ot
el enment or ometle umsisopf peehdadnmiprigedienadfe thet fidatede matef,ubateilonn rdgwlatoer
treatnment elenent may, for exanple, be: a rous filteri | enent such as
2 sheet  of “AMPYRSTTATAES, SR i1 DinndeTacd ] evigs oy 8 Bl gplss
and/ or ot hemsipd 1ol e ddgbahaGioh bOwRetyeadherd cbinbir@héng nmedi um (e. g. porous
mass of activated carbon) and others. A water treatnent nmedium may, for
exampl e, be: i ohtefehengleoresnhligcredpyfPmpaict § SOFdise aving \2hledt e2% bon
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the water (such substance nmay, for exanple, be disinfectant such as iodine,
a subst ancwithin thahgusingdgtvaga ltheeat depshormgnlei arglrthegt, ledsp ok @uilepTdmbotsng

caffei ne, or. yarlous fLAYANL NG SOMPOMdRl ANd IR JRNGLALR Substanee that
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nutritional, disinfectant or gther value to the water. The water treatnent
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"treat ment jagdhuih el ieBimpld, aRd al fordils Uiikin@lentdnB b TRRY o BRAL 8f BlBARNTS™) .
Said treatnent medium el enent may include Such an el enent, such a medi um or
both. It sheghd (be. mapadclpthaplasisi fiecrglasseantfos atheesmtor miaditw/aelobdbndsofmay

i nclude a sjngl e nen for ex .e_hono eoys |id g, a
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conponents, for exanple a mxture of t different particul ate.treatnent
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filter element such as a filter sheet (e.g. filter paper) and active

treat ment BEHPOHertlde sudhagditaminsy froddsupalepsntso cafiger, Har vasigps tilafedng hat
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communt cat KRR A TR bt R D yabtiind Pukt e “EBHAARERERL and
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communi cation with the filtered water outlet. The arrangenent in the filter
i s such t haediuméelgpendr @p¢ d8splyfal edtc Wrefimeme "eﬁdwéfrle'&mff)gf St tgatmeny | nked
and in {1 OWCGOMRIBRGRUHRMnMbE shilPo@icfiont RACES Snchfund oF BEMERIMEN be
conpartment. In this way, a water t ow path 1s eflneg bet ween the running
wat er i nl ebotedhthat hdil€ isbine tedinwat excdieleldnamntst mpp ughida asucgdessinpeneof, 161 | t er i ng

conpartnments. each compattnent the er_treatnent functio erfornmed
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whil e sonme conpartnents may performthe sane treatnent function as one or
nor e ot her JiglSiRph cOMBARELS, d4pr PEMERc domixtysr 9loftA difforeat giftiquiasa tiggient
functions EJ]ﬁ’ﬁbn@ﬁtE'@ﬁép asOf th& QU r@ o P e feh CRLAB A mfxURE bl Q@ ResPRnaReliffLed by
ot her conpartnents. The water treatnent function nmay be, as noted
above, renevbdn pftiglecard arasing orepmbantion pbanphyracahdiiter cleniendisnéleat & ditter addi ng
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i ncl udes 23, “gtcas onal y 4, an A fes L nor e, > Wat'er' i reat ren

conpar t menisther substantBehdtiihte@icisngitdléd catce bhMeinsed (by. sonmhepeitulment s at

| east one type (ff wat er treatmen%r coHpartment (to be referred to herein

al so as "drirgusal pergiiPiapEa pubsipiee Bemdhy ¥a8ktha first treatnent medi unt el enent
that may, for exanple, be in the formof a solid porous filtering nass,
envel oping a lunen that defines an axis. The lunmen may, for exanple, be
defined by a void within a solid porous filtering nmass or may be a | unen
defined by perforated cylinder disposed within the conpartnent and
surrounded by the first treatment nediumelenent. Said first treatnent
medi unf el ement i s envel oped by an entry space linked and in flow
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By ot her enbodi ments of the direct flow WIC, the treatnent nedi unf el ement
is a physical filtering elenment such a filter sheet, for exanple a pleated
filter slwoewe12/153330 The filtering device conprises by ®cRaLmtbobiérent s at
| east one type of water conpartnent (to be referred to herein also as
"serpentine flow WIC ), which has a water treatnent space fornmed between
two end walls opposite to one another and having a water ingress forned
substantially at the center of a firstsaf the two opposite walls. A
curvilinear flow path is defined in the water treatnent space by two or
more. concent i Crepl AL kRAncABLbmSEEIIRNST s ohCBRbodiienOfas G, 6! ends
into the treatnment space from sal irst wa east one o ich
ext ends i ntvatet neress aaiatéqfast spaceer-cghess. The omninpew appoki tsdinked dnd imllw
treatment space .contains at |east o %ﬁ%?ﬁﬁr treat nent ned
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cylindri catgrefRapahmidshcemparinmdnd @ ligked intl Ratloaxt@Resnibeioneeith tHefilterd end
wal I s and is perpendi cul ar thereto. Filtering devices of the
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t r eat ment conpar fent's erlng C artrent s arﬁange al ong
the fl ow paiéuch Roshbiiki@énhe azﬁll’eﬁﬂgz&ﬁ‘ﬁﬂﬁ finedont ;btefodna‘:cf gheesid niay e thf same

conpartnents and the disclosure herein is not limted to any specific
arr angenen?! hiligepydide that in other ecopppsimegl iy d58cndegssngile th?t HERMGRRL uni t

and may bempiikthn {AhAAAREEAL 1TyBlcSily, AhilPNonfOMRAfchOnsy Py
sub- housi ng structures, each whi houses one or nore water t r eat nent

conpar t menths samp tltew@enafum_etnornas@e omrm@r@ plhepe@npparimicntsg aleleestepme perf@npr ovi ded
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conduits t sub- u5|n Structures al ong
sai d fl ow patdimedayg hthof cadpatineuls- hou5|ng structures is typlcally an

el ongated el ene subst nt|aII lindric exanpl e, the
filtering devi c@ierrwtegé’f?ﬁ‘in?%‘é ‘f%%‘o’%d%‘lyh ‘Eus‘isn@‘)tgcfrah%“ceuf‘é}%“a °f.2 ¢'Phed wit h

one anot hegompgdd@nt frétkithO waleg Nk febSord YiBHiGall drhir dBoAEnt 30 tRNFatePRES er abl y
a top end, of the sub- hou5|ng structures. The sub- housi ng structures are

typically elhefigat ed, e.g. of a cylindrical or prismatic configuration and

aligned with ong, apqfl egx(P gggﬁéfu&egez %X%ﬁcaQE)anlFng B %@ﬁﬁeﬁﬁn&@ewa

sub- housi ng structures stantlally ara one to the ot’her The
I i nki ng eleammmnmsmmmmnmmkly arranged in an orientation normal to sald
axes. The runni ter ormed  at. one
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sub- housi nGeﬁﬁlEﬁtC&diﬁﬁmIﬁe‘ﬂf (RXBEMRERIre® ab thekdih llsob@ N@irdc@ I VELCOngaend of
one sub-housing structure and said outlet at an end of another sub-housing

struct ur e. CQEpIises alfisy tisagasnpmedivgyelgrpent dhat prayh fasfexpmples pmini they fovax &fra i nl et
and the fi Mlﬁrp%gou\é%t%ﬁngfﬁtaés,eEnJER)le% 4 19RTE thaRbefRS 9n Lilg.kfﬂagurﬁér?ﬁgﬂtfor

example, be defined by a void within a solid porous filtering mass or may be a lumen
defined by perforated cylinder disposed within the compartment and surrounded by the
first treatment medium/element. Said first treatment medium/element is enveloped by
an entry space linked and in flow communication with the compartment’s water ingress.
The lumen of said direct flow WTC is linked to the compartment’s water egress. Thus,
water flows in a generally radial direction (i.e. perpendicular to the axis) from said entry
space to said lumen through said first treatment medium/element. Said lumen is
typically substantially cylindrical and said first treatment medium is typically formed to

have a substantially tubular configuration.



The treatnment conpartnent may be defined within water treatnent nodul es
that are disposed within the housing. There nmay be 2, 3, occasionally 4,
and at tiwe0rsa33ef - 6 - such water treatnent nodul e®CTSai0d2/M9de0 es ar e
typically pre-assenbl ed, each being a stand-al one nodul e, and inserted as
such into the housing. The filtering device nmay house one or nore direct
flow water treatnment nodules ("WIM') having defined therein a direct flow
WIC, serpentine flow WIM havi ng defineg4t.herein a serpentine fl ow WIC or

ot her types. The water egress of one or nore of said nodul es may be
defined w thin ¢ P t ng
depr essi on forneép%%hgﬁ%%Epegg%ﬁggﬁ%gﬁ&%gﬁkhejQ?ﬁﬁg%Eggég%gWﬁhﬁﬂzgg%other

wat er tr eadefertd byodubmemr a conponent that is in direct flow conmuni cation
with the running.wat i.nl et or. ter ter out |.et hereb define a
bor i o of -t he THoRkeneS S fupls Rl Pl Bt ime R b f S paul o
may f or nedmediugy/deRé ikt 04h ekt ﬁestmeroae@ﬂe\:c@t@ ifredrakihaebnprie] £pkyisieal of
anot her co onent of the filter device, a natchlgg prolectlon of

anot her of ({gfEgrRberIfns $ha is adapisehse Al ot malttlde;s, oF glegicps@PoYq dAFfEsHhsifsi cati on
with the r Hﬂﬂ'aqﬂte\f”@fl&'f FOE] le%mﬁé Jédlﬁlﬁfo?&s"fﬁ@e?%o&”ﬁllafi)e bRl Sﬂ% byrdef i nes a

portion of the flow path nbodi ment” of " t he di ure her ein,
t he f|Iterﬂmgt@hwf@aI@@HpﬂbS@QH&ﬂih@é@ﬂhaweg@WWEmgplﬁgmcdmp@nvgﬂﬁiorhaving

a general u sha bout n aX|s at envelo gast one
envel oped Eoﬁﬁgrg gﬂﬂlcﬁpEHﬁgfﬁﬂ% edqhn 9%(% aCe ?%Ed by

t he envelopmwga@oﬁﬁaﬂmnamwowﬁhﬁIﬁh\Mﬁaﬁkkﬂnehﬁmw&hgpmagsepﬂma;&ﬂwaﬁland t he
at | east one envel oped conpartnent are typically concentric.

enbodi ment NEKBUEARASE 3R g [igrraimegne medivgy suchy thptiaordey fopdls Wﬁ{ea o ’@F“é‘msnt

defined be{xean: %ﬁtﬁfeﬁtailne@ﬁﬁ ¥ Be@hryf s@ﬁ:@es it el LAbw ARdu @ iPBEEEhekl OWs i n
a substantially radial direction fromsaid external to said internal face.

The envelomuhqy@@hﬁ@qﬂ@@n@mﬁmyebemﬁﬁﬁw@dmhyfﬁnaﬂoehﬁﬁymsga&@seﬁv@ibp|ng t he
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t he wat er eat mor . el I'ng space I's |inked
to a wat er medinagdenmdritChhis Shden oftémar]/s@ﬁmnmnsnsaamIﬂaWevparrﬂimﬂduemaaheﬁrommlgsr ess of

t he envel oped conpartnent. The filter of the enbodi ments described in this
par agr aph ? ‘al so include one or nore end conpartnents situated between

the envel opi ng An@mbd)ence0meh oPed GeERRNW MBIt Somhthe®R8e@hd WAk @Rsiscaf t he
filtering device; the ends being defined by said axis that extends

t her ebet wemadiumg evhiche eyt thersene or oifesers iban sdidh frsiereairoene opgsienBee may be
formed w th, a,Ga ‘9%\% &Qﬂ)rfsg sé%hﬁrshée ?f ggéroﬁi mtaP& tﬁﬁﬁ n%?[ﬂ%a}ﬁﬁlﬁig%ﬁusoloens

into said caV|ty e wat er erefore rou h't wat er
treat nent mefiitiraer thellemremtcombrii;dsea enctr ceapant mexdium, %VEWI iIVENEB a

Sone of the no features of .the,.current dis re are.defined in th
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above General Description and in the Detail ed Descrlftlon of Enbodi nent s,

bel ow. 1. AdFq Japdreronyl rapinend npeshiung Ipagditing Lo ethen RRierat Bipchensnsasd seesur i zed

vat er sheet may also have functions similar to those noted for said first sheet and may also
have a corrugated or pleated structure.
By other embodiments of the direct flow WTC, the treatment medium/element is
a physical filtering element such a filter sheet, for example a pleated filter sleeve.
The filtering device comprises by some embodiments at least one type of water
compartment (to be referred to herein also as “serpentine flow WTC”), which has a
water treatment space formed between two end walls opposite to one another and
having a water ingress formed substantially at the center of a first of the two opposite
walls. A curvilinear flow path is defined in the water treatment space by two or more
concentric cylindrical wall sections, at least one of which extends into the treatment

space from said first wall and at least one of which extends into the treatment space



source, conprising: a housing with at | east one running water inlet
and at least one filtered water outlet with a water flow path defined
wi t hi n t wotrolesissggobet ween the at | east one inlet and aPCiranam2/eseecoout | et ;
two or nore water treatnment conpartnments within the housing arranged in
succession along the water flow path, each of which has a water treatnent
space with at |east one water treatnent nmediumor elenent for performng a
defined water treatnent function, and_gach having at | east one water
ingress and at |east one water egress; the running water inlet being |inked
and in Tl OoGORIUMN6HL N WIH LB el QALERSHOMad el RhieC BTRRCRTENT

t he wat er egress 721 dst conpart ment” bei ng I'nked a 1 ow

comuni cat mediuwi. tYaid keepdntihe é}{o&dcwmpaelrmeznuﬂlhsata,cccurhmgvmtwmeegnlmi&n@ﬁs eaach of

t he other co rt nke nd in | 0 onmuni ¢ t|on th th

water | ngr 60Ty ATEEEbRaPRY B AP It G BIOPAPER O GRS STy ol so
at | east ongli9bedpbRliQQAMREEOENT S (|) has a curvilinear flow path being
defined in its water treatnent space by two or nore concentric cyI i ndri cal
wal | sections, Hiterirgdevisee bt thihinymntiop: 81y s CPRPEHCE henet PeanfiEntiliéiigce from
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fromthe opposite wall 1) has a corrugate | eated filter sheet
envel opi ngcanpa@ionty @mhteﬂeqpmdnfbﬂo‘a%ifﬁemay p@apmmr’qothrm armare debe iiomt |

2. The fil ng, devi ce of enhodi com in ucce 2 or
nore wat er {)ﬁdea 4Ot O(r:énn(fl@rgrsFWgntfne B Wt g“ ﬁlifao? ?‘f ts"élralcﬁrgecééw g\éﬂjcf

enbodi ment arﬂi/omimﬁmrsa gy AV BOoBE Sifibony Evide Mayweb@include athee ipecompatet ment s.
4. The filtering device of any one of enbodinments 1-3, wherein the water

treat ment HEWMERH OMRartERie The fifingoromririmcats mpe by apaneed 2bong Geithy of a

porous fil {3&1’1 ﬁrpglfﬁlre%ﬂgl@&ngéhﬁgﬁs %% t}i% cﬁﬂ%ﬁt t%e bt é&lﬁfahﬁﬁnﬂaatn@ rtlheaéhsc(l&uge
paper, cloth, plastic, - bergl ass and/or others), a solid body of a

filtering h@@mumc(témgtedp@awewﬁsgrr@ﬁgem@m wrat@near bon), an i on- exchange

resi nous nediu [t i rticul.at tter
t hat incl udes ?hséagsutsa ce g% nrgeel géglse ?[ ntqﬁga}}vg% gllr?&?%{cg?y@d&ﬂ?
di si nf ect aat; auady asnprodi me or mosudtlaneiag @frucmutteﬂ icatlouSwhiah heusssiohe as

vitam ns, food suppl ement s, caffelrf r vari ous fIavo ounds)
5. The fil 8 e é‘?i‘f%‘@“&?ma?ﬁ}n%% pthe g‘i’ff%di’%’?e?ﬁe Or{agpe i Rﬁgg Sfﬁgflﬁé“e

treat ment pRdided QhateARBR Ee GAFRLE stridtlre@ afidl LB o CRMRON €Rreinf Rie£Xanpl e
honogeneous solid nass, e.g. a solid body of actlvated carbon, a single

type of resinduisy that pitnpiewaith disw bétfwe@ ithe aubclausingatiuetrast aleng paid dlow
conponents,,,, floﬁa&f( ARLA ?uﬁl&%tsifﬁ st dutf%o e)ﬁ{lc%glg Nin R ét&&”e@&ﬁe& regt ment

conmponent s such as a m xture o si ns, m xt ur aresin
and acti vai;@dtmmllymyhpﬁrdalcl es and aresin, a conbi nation of a phyS| cal

filter el enent uch as a. filter sheet and active
treat ment - compordinaniotr iFhe BTG b edowins b5 uiEPRe HHLREEE ha
interacts uidnBd ih@ HRtaABhBY The NMal cletedt 1stt§?151@agffoﬁﬁet§zitc‘aalen@r préfegimiycal
sorption) of a substance fromthe water. . The fil ter| ng devi ce of

any one of 2édapsainehtle sutshousngr rusiusesd Sfenty- IW&ﬁ]@E Yuetsrede WoiseHY on i s
bei ng perf Qﬁﬁ@%dpx oBf §c§rlnﬁlﬁcﬁrb? prHORRA &dﬁ%@hratlon and aligned with one another

(namely the axes defined by each of the sub-housing structures are substantially parallel
one to the other). The linking element is typically arranged in an orientation normal to
said axes.

The running water inlet may be formed at one end of one sub-housing structure
and the filtered water outlet may also be formed at an end of a sub-housing structure;
for example, said inlet being formed at one end of one sub-housing structure and said
outlet at an end of another sub-housing structure. It is also possible for one or both of
the running water inlet and the filtered water outlet to be formed at said linking element.

The treatment compartment may be defined within water treatment modules that

are disposed within the housing. There may be 2, 3, occasionally 4, and at times more of



7. The filtering device of any one of enbodi nents 1-5, conprising
conpartnents that performa uni que water treatnent function. 8. The
filteri ngwoevixe3sh any one of enbodi nents 1-7, wherei nPCT/IL2012/03t60 east
one direct flow water treatnent conpartnment conprises a first water
treatment nedium or el enment enveloping a | unen, the |unen defining an axis;
the first treatnment nedium or el enent being envel oped by an entry space

| inked and in flow communi cation with_ighe conpartnent's water ingress; and
the lunen being linked to the conpartnent's water egress; wher eupon

water flo ' ialc.di ' f ' S ai d
oo | b o e SRARIA o LR ) RGO AR RS ST FRRT g
filtering sitend-dencofmodniopandrentrids], asmuehento thhdotsieat Prenfiltaredi demicormal enment

i lid filteri body. 10. The fi) ,ng devi
oo sen PBRSE (LR IRS SR pumncrendDieBalel LV ReaY 65l
11. The fiinerid agidavilee WICagtpanige dowewiodinaving deBnd therdihar Ripentife | umen

is defined by a void within a solid porous filtering mass. -9- 12.
The filterfloy WEVictethsrtyBsly one of enbodi ments 8-10, wherein the lunen is

defined by a peffoGatpdofdd LRUGE HiSHESELH %n!&hﬁ‘leé %yc%@@fﬁrr%eﬁexgﬁhiﬁ@.

surrounded by the treatment nmedi um or el enent. ) e filtering

devi ce of pueyccooe addpiahiye dicmenteseigedl ito whmatehing sieprtstiore &rmedtin rmpdiham or

el ement | ScoerI?oSnter?tn(;[f itﬁeI tli1¥er%fevitcg, beugl %ﬁotfle()rrwrgter treatment module or a component that
is in direct flow communication with the running water inlet or filtered water outlet, to
thereby define a portion of the flow path. The water ingress of one or more of said
modules may formed in a depression adapted to receive a matching projection of
another component of the filter device, e.g. a matching projection of another of the
modules or a component that is in direct flow communication with the running water
inlet or filtered water outlet, to thereby defines a portion of the flow path.

By an embodiment of the disclosure herein, the filtering device comprises at
least one enveloping compartment, having a general annular shape formed about an axis
that envelopes at least one enveloped compartment which is, thus, situated within a
space defined by the enveloping compartment. The at least one enveloping
compartment and the at least one enveloped compartment are typically concentric. By
one embodiment the enveloping compartment has a filtering medium or element defined
between external and internal faces thereof and the water flows in a substantially radial
direction from said external to said internal face. The enveloping compartment may be
formed with an entry space enveloping the water treatment medium or element and a
water collecting space enveloped by the water treatment medium or element. The water
collecting space is linked to a water egress which is in flow communication with the
water ingress of the enveloped compartment. The filter of the embodiments described in
this paragraph may also include one or more end compartments situated between the
enveloping and the enveloped compartments and one of the ends of the filtering device;
the ends being defined by said axis that extends therebetween. The treatment medium or
element in the end compartment may be formed with a cavity and the water ingress of
the end compartments opens into said cavity; whereby the water flows therefore through

the water treatment medium or element of the end compartment.



14. The filtering device of any one of enbodi nents 8-13, wherein the

conpartnent egress is coaxial with said axis. 15. The filtering

devi ce ofwearry120138330f enbodi nents 8-14, wherein said tre&Cwano1zeidiiedm or

el enment is enveloped by a first sheet of porous matrix. 16. The
filtering device of any one of enbodi ments 8-15, wherein the inner wall of
said lunmen is lined by a second sheet of a porous matriX. 17. The
filtering device of enbodinent 15 or 16G,. wherein said sheet has the general
formof a corrugated or pleated sleeve. 18. The filtering device of

enbodi nent 15 or 16, wherein said sheet inproves uniformty of radial water
flow fromthe entry space to the lunen along said treatnent nmedi um or
el enent aEMRﬂDIaD:/IcEcNTS) such flow wi thout sai d sheet 19. The

filtering devic of enb i ment s in sajid.lunmen
Compri 569 o Secoit GERPOTT SRUET L et iR SR ST AR LR e B8T8 ¢ he
sanme or di fnirﬁlﬁ@éti efBbEMANE I $9 tof haRotbd afat eHesd alibbdred shb¥@ehtstifitead rent
medi um or el enen 20. The filtering device of any one of

embodi nent @ddaoraand P dingdf herdiwlaspedichanin HediPays BEnsldiesatipticn andgayhs cal

filtering Mil%%crlgﬁ L &8N mbodiments, bBibw. 1€ filtering device of embodi ment
20, wherein the filtering mediumor elenment is a corrugated or pleated

filter sheet. 1. AZfterimpeleyict ferfilbgindevniag ofatarfyonopeprofsusrdoditaent s,

1- 21 wher elsorll1 éehce ater treatment mediumin at | east one conpartnent
conpri ses ac ivat ed Ca& bon. 23. The filtering device of any one of

enbodi nents 1-22, wheh&isthg with at le@dt oneasinifN@ase ifd&nint ne 1dakomict (yipeedrat er
treatment conpartnent has a_water treatnent space faornmed between two end

val | s oppo¥RiCEORLst BB RNYENESY 2AG %Qv?wl%mvva? Beusingdiearsniib egrshene

subst anti alfiy .hdhg 168NERT @2 first of the two opposite walls; a
curvilinear flow path being defined in the water treatment space by two or

nmore concentric cyl itmdrirgadre wedtdr taigndng pgmpartmdngsawithioribe béusiggl asrangsd ends

into the in succession along the water flow path, each of which has a water treatment space with

at least one water treatment medium or element for performing a defined water
treatment function, and each having at least one water ingress and at least one water
egress; the running water inlet being linked and in flow communication with the water
ingress of a first compartment, the water egress of a last compartment being linked and
in flow communication with the filtered water outlet, the water egress of each of the
other compartments being linked and in flow communication with the water ingress of a
succeeding compartment; and preferably comprising also

- at least one of the compartments (i) has a curvilinear flow path being
defined in its water treatment space by two or more concentric cylindrical wall sections,
at least one of which extends into the treatment space from said first wall and at least
one of which extends into the treatment space from the opposite wall, or (ii) has a
corrugated or pleated filter sheet enveloping or being enveloped by another treatment
medium or element.

2. The filtering device of embodiment 1, comprising a succession of 2 or
more water treatment compartments.

3. The filtering device of embodiment 2, comprising a succession 3 or 4
walter treatment compartments.

4. The filtering device of any one of embodiments 1-3, wherein the water
treatment medium or element is one or more of the groups consisting of a porous

filtering element such as a sheet of filtering material (e.g., paper, cloth, plastic,



- 10 - treatnent space fromsaid first wall and at | east one of which
extends into the treatnent space fromthe opposite wall; and said

t r eat mrentweparésasnt ai ni ng at | east one wat er treat nment PEEAL2T2/050160 24.
The filtering device of enbodi nent 23, wherein said serpentine flow
conpartment has a generally cylindrical shape with a cylinder axis

extendi ng between the two end walls and perpendi cul ar thereto. 25.
The filtering device of any one of enbgdi nents 1-24, wherein the housing
conpri ses two or nore sub-housing structures, each of which houses

one or nor ﬁbér’;vglta?&r aﬁd/&ﬁ&ﬂﬁ@@%_ﬁ@&ﬂ?%&@? OF & fiﬁlé}ﬂlé meccijiuﬁla&r'% oltPhsd bf‘kl ng

el enents connécting the sub-housing 'structures an wat er conduits
defi ned t hattightedt Gripey,mt ivatrchafigovesheuweealisaj ¢agighlakvoadgivagdstarbot ur es
al ong said fl.ow pat.h. 26. The filteri devi ce, of enbodi nent 25,
Sher ai - eaBFUBR. BRI s SRR LOR i G ld v FGREHBln B et enc:

27. The fi bk@rdcn@t d@dH 6€ ifineg b ahsERY of Buiritlogs Shlie tdueh SWb-imis, Tgod
structures are substantially cylindrical. 28. The filtering device
of enbodi nBPPleaBnsy cbtpineenyFFiPds Hay ofiie cQUPAMEHsi ng structures aligned with

card sub noust ri st ot nrea SLATE g8 B PR e Rt et
28, wher ei wedtinentr mrediangr welewents nt@nprisngl (ihea f jingler eempuately oot $empbr  f or med
29, "wher or IR R T et 91! oy el gy PR e SR e Bl hg
a filter sheet; or (ii) a combination of different components, for example a mixture of
two different particulate treatment components such as a mixture of two different resins,
a mixture of a resin and activated carbon particles and a resin, a combination of a
physical filter element such as a filter sheet (e.g. filter paper) and active treatment
components, such as activated carbon or another substance that interacts with the water
by removal (e.g. through physical or chemical sorption) of a substance from the water.
6. The filtering device of any one of embodiments 1-5, wherein a defined
water treatment function is being performed by more than one compartment.
1. The filtering device of any one of embodiments 1-5, comprising
compartments that perform a unique water treatment function.
8. The filtering device of any one of embodiments 1-7, wherein
- at least one direct flow water treatment compartment comprises a first
water treatment medium or element enveloping a lumen, the lumen defining an axis;
- the first treatment medium or element being enveloped by an entry space
linked and in flow communication with the compartment’s water ingress; and
- the lumen being linked to the compartment’s water egress;
- whereupon water flows in a general radial direction from said entry
space to said lumen through said first treatment medium or element.
9. The filtering device of embodiment 8, wherein the treatment medium or
element is a solid porous filtering body.
10. The filtering device of embodiment 8§ or 9, wherein said lumen is
substantially cylindrical.

11. The filtering device of any one of embodiments 8-10, wherein the lumen

is defined by a void within a solid porous filtering mass.



31. The filtering device of any one of enbodinents 1-24, wherein at |east
one envel opi ng conpartnent, having a general annul ar shape forned about an
axi s envewoper/s3deast one envel oped conpart nent. PCTAR2017/0%0160i | t eri ng
devi ce of any one of enbodi nents 1-24, conprising at |east two concentric
conmpartments, at |east one of which is an envel opi ng conpartnent envel opi ng
at | east one ot her envel oped conpart nent. 33. The filtering device
of enbodi ment 31 or 32, wherein the enwel opi ng conpartnent has a filtering
medi um or el ement defined between external and internal faces thereof and
the water flowsi4n aptl [al.edi Y f [ al to
sai d internal f%iiée. m%&trﬁgi?.%ﬁ%éf %n?ﬁngrolf gfgﬁgcg%gng 801;(920 #%%Ed trl%gﬁ“% ,

wher ei n t hs defival opa pgfaanpaylimendispsed arithedhwicothpatmantnd/ sspaodeddryvel opi ng
t he wat er r?attrren di um fr elerrent and a water collecting space

envel oped %&9 FRAGRaTEH P rE&CHERY nmedi um or el enent. 35. The
filtering devices.of mebatdmmntcdd ophgy aind dthemesabaped] X opRasihn@id s has a
wat er ingress linked to and in flow comruni cation with the water collecting
space. treatmgiy mepdiym pf le@entigsubeianéadlysi hwar dof@1 of enbodi nents 31- 35,
wherein said axig exprndficel WERB B fdnySinabfl HpBGHRAA 819, hcldie dd | Ler,
and conprising at |east one 'end conpartnent situated between the at |east
one envel opimppriardt ¢dressas cdasmbwitbnadexgel oped conpartnents and one of the
ends. . . . 371%. TheIﬂcel h}teerliri ngevqcee\“ f’ %nOfone”qogrlrlg(?cf?r% rﬁ? 38—&9 r@ﬁe‘resllnnq(%icﬁ
conduit linking The water edgress of one 0 the enveFopl ng’or éenvel oped
conpar t menirsatastl rhdttuntat €embmngds &sslopbd bhe figsd eheeoaparduraidtiix.sai d end
conpartment conprising a treatnent nmediumor elenment forned with a cavity
and sai d water tthgreS® HaiRg derice ok apyyoreafi gpodiments 8-13gwhergig thy jnogh j ng

device of GHDGHLAPRIMeR s 1iMAD &l RcddIBhARLER pbidl€alrk. | | Nked to said entry
space and the water outlet i$ linked to the water egress of the end

conpart nent . 17. 'Be filgring|deeice ngerdeadimentf Igrorf il wapiemgsagdusheptinzps wWagt er from
a pressuri z&%ra%tr%{ofsé%u;rﬁgat &gr@égtesd' SI’II%V a housing with at |east one

runni ng waber qni et and at Teast one filtered water outlet; two or nore
wat er treat nent 18rodultes fittespo siedicov dfhembddimettouSi arg | 6,e&dbredf swidi gheedef i nes
a water treatnent ol ds .at | east one water fw{ E‘at ment medd' um f or

space thnat,.
either r errB’%l?fﬂ‘éeSé‘n&f%%l&h d’raréﬁfﬁ%ﬂo%( G Py Bareie e dmpelong B and

having a VatfmehHI@RES 0AOEMEn VR @pREIS Suchlritey WHRARILRAdWRdcer 1 nl et being
i nked and in flow communi cation with the water ingress of a first water

treat ment nodul &) t hEhendiietingedevdes obfany dnasel embekimentedt envhargiduiaed bei ng
| i nked andlu'n{éﬁféo SMINOG8 00 %a[tﬁ'entt rﬁ?e[gﬁdn!l PR e‘ﬁ?‘(&/ﬂc&oﬂﬂ% ?%: ’C())sv ttlt%e vat er

egress of each of ‘the ot her corrpatrt ments being |inked an
communi cat sae audiffierediaubsinee(s) tham dasofohiddirsueaesciangent aredaunt omsément.
20. The filtering device of any one of embodiments 8-14, wherein the
treatment medium or element is a physical filtering medium or element.
21. The filtering device of embodiment 20, wherein the filtering medium or
element is a corrugated or pleated filter sheet.
22. The filtering device of any one of embodiments, 1-21 wherein the water
treatment medium in at least one compartment comprises activated carbon.
23. The filtering device of any one of embodiments 1-22, wherein
- at least one serpentine flow type water treatment compartment has a
water treatment space formed between two end walls opposite to one another and
having a water ingress formed at substantially the center of a first of the two opposite
walls;

- a curvilinear flow path being defined in the water treatment space by two

or more concentric cylindrical wall sections, at least one of which extends into the



- 12 - to thereby define a water flow path fromthe water inlet to the

wat er outl et through a succession of the water treatnent nodul es; and

pr ef er ablwocormssisong al so - at | east one of the modoLmg2/030p60def i nes
a curvilinear flow path its water treatnent space by two or nore concentric
cylindrical wall sections, at |east one of which extends into the treatnent
space fromsaid first wall and at | east one of which extends into the
treatment space fromthe opposite walljgpor (ii) conprises a corrugated or
pleated filter sheet envel opi ng or bei ng envel oped by anot her treatnent
medi um or &éa@fﬁ@ﬁts ace from s ié (Pirstulﬁ afnhI t L4 RGe Q?Whﬁ:ﬁ eQ{enggT%R?ﬂhmgtn%gt
conprising a succession of “at l'east 3 water treatment modul es. 41.
The filt erspage temitbeomfosienwadianént 40, conprising a succession of 4 water
treat ment nodul es. : 42. The filterin evi ce, of any one..of

rbodi ment o 3691 BRI IA ERID Al RaftonradC e ar BRI i s one o
nmore of the groap congl SléMig @fvik POEABSdifmbht 23,1 wWigkréh eaRNterpditiie apwa sheet
of filtering material (e.g., paper, cloth, plastic, fiberglass and/or

ot hers), ac¥BRIEHHBY Heengrally| qYEflqlr#@I AEdE Oih( ey indpioPduextipredag BFtwae i vat ed
carbon), ap.iQPRXGRIRNGR JehRhMOUS: MBAIMM particul ate activated carbon

medi um particulate matter that 1 ncludes a substance to be released into
the water (e.g.2% diBienfictimntewucof amyi owi nk cmbndingnsubSttamdercof the

nutriti oushs/uasinuecosuclgesas vitam ns, food supplenents, caffeine, or various
flavoring CONPSIRES)" 43. The filtering device of any of enbodinents
39-42, wherein the twmeairmBeat stBdba@sity stelcaire) schcaMpliics @Suses bhe ar SloRg| e
conponent, for exanpl e honbgeneouys solid mass, e.g. a solid body of

activat ed WarhuspimenlepppprmeRisands resin or a filter sheet; or (ii) a

conbi nation of diffefgn; Iﬁ&mﬁﬁiﬁgteﬁﬁmeﬁj%rcoﬁﬁ&%% %@sum%hﬂhg s@hcubrd@adl fferent
particul ate treatnment conponents such as a m xture of two different resins,

a m xture bfvieg welsi porgvds definodaherdinctarivomit peateri iddve betaedn said syb-housang

conbi nati of..o0 hysi ¢ filter element such as a filter sheet (e.g.
filter pap%HC[uéndﬁ%r}c/gtsla{/@%“r]gag ment conponents such as activated carbon or
anot her subst anze t hBHie filtdiag detise wi dnfibddireennasb ewhdigin ket ahid (seb-goudidy ough
physi cal or chem cal soragt' qggﬂ of a substance fromthe water. 44,
The fil t er FFHF WS gelgpe ‘?fi/e lof enbodi nents 39-43, wherein a defined

wat er treat ment2f unciicomildegndedRde Pl fRBRRENAY 2RI GhébRAN RNUEARRS Ment .
45. The filtering device of any one of enbodi nents 39-43, conprising

conpar t menstgictsest arp abpigpiglly avhindical- wat er treatment function. - 13 -

28. The filtering device of embodiment 26 or 27, comprising two sub-
housing structures aligned with one another with the linking element being in normal
orientation to that of said sub-housing structures.

29. The filtering device of embodiment 28, wherein the running water inlet
and the filtered water outlet or formed within the linking element.

30. The filtering device of embodiment 29, wherein the linking element is
formed at a top end of the housing.

31. The filtering device of any one of embodiments 1-24, wherein at least
one enveloping compartment, having a general annular shape formed about an axis
envelopes at least one enveloped compartment.

32. The filtering device of any one of embodiments 1-24, comprising at least
two concentric compartments, at least one of which is an enveloping compartment
enveloping at least one other enveloped compartment.

33. The filtering device of embodiment 31 or 32, wherein the enveloping

compartment has a filtering medium or element defined between external and internal



46. The filtering device of any one of enbodi nents 39-45, wherein at
| east one direct flow water treatnent nodul e conprises a first water

t r eat mrentwoedinnssn el ement envel oping a | unen, the | umPaeTdeionINgetan axi s;
the first treatnent nmedium or el enent being envel oped by an entry space

|l inked and in flow communication with the nodul es water ingress; and the

| umen being |inked to the nodul e's water egress; wher eupon wat er
flows in a general radial direction frpmsaid entry space to said |unmen
t hrough said first treatnent nediumor elenent. 47. The filtering

devi ce of i in:.t . Co g ous
(1171 ng BOL et MOEREL S B ETR EE R o
wher ei n sasaid Intimen facs. substantially cylindrical. 49. The filtering

devi ce of any ope of. .emhodi.nents.46-48, wherein_the lunmen.is defined by a
void within a sthid %Fgﬁtfﬁf‘%%e&‘ien %n%fg';%‘?d?mem 35 Bged ot F?Veeﬁ‘?%g devi ce
of any onecshpeiRadismeihal #hh 48 cnith et BnidiéhihdRRvalE l@fnhdhe theldinor
perforated cylinder disposed within the conpartnent and surrounded by the
treat nent HEAFYNINWr 2 aYadfespllccting space spveloped By theeV ity e PERleMEHUBNGT one of
enbodi nent 546550, wherein said treatnment nediumor elenent is
substantially tubular. 52. The filtering device of any one of
enbodi ments 46-%1, \iHer dilierinphedovatcerofegmesdimeht tHe Whersin rod udneclogedcoaxi al
with said axis. 53. The fiLtering(?ev'ce of any one L enbodi nent s
}% g ang 1n _{lo ca pelg

46-52, whet SIRTLK"H 5 T HEPUiseal T it By PenBREATEpRE 85 ¥itrse sheet
of a por ousolivating space.

36. The filtering device of any one of embodiments 31-35, wherein said axis
extends between a first and a second end of the filter, and comprising at least one end
compartment situated between the at least one enveloping and the at least one enveloped
compartments and one of the ends.

37. The filtering device of embodiment 36, comprising a conduit linking the
water egress of one of the enveloping or enveloped compartments and the water ingress
of the end compartment; said end compartment comprising a treatment medium or
element formed with a cavity and said water ingress opens into said cavity.

38. The filtering device of embodiment 37, wherein the water inlet is linked
to said entry space and the water outlet is linked to the water egress of the end
compartment.

39. A filtering device for filtering running water from a pressurized water
source, comprising:

- a housing with at least one running water inlet and at least one filtered
water outlet;

- two or more water treatment modules disposed within the housing, each
of which defines a water treatment space that holds at least one water treatment medium
for either removing a component from or adding a component to the water, and having a
water ingress and a water egress; the running water inlet being linked and in flow
communication with the water ingress of a first water treatment module, the water
egress of a last water treatment module being linked and in flow communication with

the filtered water outlet, the water egress of each of the other compartments being

linked and in flow communication with the water ingress of a succeeding compartment,



54. The filtering device of any one of enbodi nents 46-53, wherein the inner
wall of said lunen is lined by a second sheet of a porous matri x.

55. The fwbterzmgsddevi ce of enbodi nent 53 or 54, wherei RCIALW1IYDIEE0 has t he
general formof a corrugated or pleated sl eeve. 56. The filtering
devi ce of any one of enbodi nents 53-55, wherein said sheet inproves
uniformty of radial water flow fromthe entry space to the |unen al ong
said treatnent nmediumor elenent, as cgnpared to such flow wi thout said
sheet . 57. The filtering device of any one of enbodi nents 46-56,

wherein sa thL%B?Geﬁ&”PWa?e??l & ?er £ 9ch H@t&e{teﬁﬁlﬁ?rtwh\g‘%a?% gif'r dghea[mfl st

whi ch may he sane or ent substance
wat er tr easuvegssion®tihemaoer tehmntmnmodules 34d preferably corﬁﬁf1s1ﬂ'g1zésd| | tering device

f f enbodi treatne | ement
2 phydi cal 111 tor i ngunhl o o erbae. o) deffes & BGVTRRY IR el Rt co of

enmbodi ment r&Bmemhphed By tthe d‘rlIhdslerdoﬁgsntmﬂtqudﬁ&alaizﬁmhoms a8 1&ef 6mhga1t ed or
pleated filter sheet, 60. The filtering device of any one of

enbodi nent ¥hish_estendsyHise dienreatBenigpase e spidelftt Waldpagny lkastone @4sthighe
conpar t ment, GRRRALIES tr@é’\cltnh\ftastpg& ﬁ@rﬁl?ﬁ)@opposue wall 6(Jr (11?@&%1’146@ grc'oﬂg eﬁi&y ice of

any one of enbodi nents -60, wherein | east onhe serpen Ine flow
wat er tr eavtmelnatedrbitien @eﬁa@valomgeqr b@mgaanrvrelnpedslp»a@@ﬂﬂqn treedndnemediim bswo end
wal | s opposl te to one anot her and having a water ingress forned at
substantla?l3 the center of a first of the two opposite wal ls; a

curvilinear f | o40. pat Theb@itdrthgd@vicaadt dnmddh@emmebompﬁﬁﬁmmhc&m@e obyit two or
nore concentric cylindrical wall sections, at |east one of which extends
into the ta%AMEHEr EauReat mofplcsai d first wall and at |east one of which

extends into the trep"BRlindPa&SR ! SOTMBREMORPAS IchRipU&hS a &REkssion of 4

water treatment modules.

42. The filtering device of any one of embodiments 39-41, wherein the water
treatment medium or element is one or more of the group consisting of a porous
filtering element such as a sheet of filtering material (e.g., paper, cloth, plastic,
fiberglass and/or others), a solid body of a filtering medium (e.g. porous mass of
activated carbon), an ion-exchange resinous medium, particulate activated carbon
medium, particulate matter that includes a substance to be released into the water (e.g. a
disinfectant such as iodine, and a substance of nutritious value such as vitamins, food
supplements, caffeine, or various flavoring compounds).

43. The filtering device of any of embodiments 39-42, wherein the treatment
media or elements comprises: (i) a single component, for example homogeneous solid
mass, €.g. a solid body of activated carbon, a single type of resin or a filter sheet; or (ii)
a combination of different components, for example a mixture of two different
particulate treatment components such as a mixture of two different resins, a mixture of
a resin and activated carbon particles and a resin, a combination of a physical filter
element such as a filter sheet (e.g. filter paper) and active treatment components such as
activated carbon or another substance that interacts with the water by removal (e.g.
through physical or chemical sorption) of a substance from the water.

44. The filtering device of any one of embodiments 39-43, wherein a defined
water treatment function is being performed by more than one compartment.

45. The filtering device of any one of embodiments 39-43, comprising

compartments that perform a unique water treatment function.



said treatnent space containing at |east one water treatnent nedium
62. The filtering device of enbodi nent 61, wherein said serpentine flow
nodul e hawoaopersassal |y cylindrical shape with a cyli ndePCRAL®1ZH30e60di ng

between the two end walls and perpendi cul ar thereto. 63. The
filtering device according to any one of enbodi nents 39-62, wherein one or
nore of said nodul es are pre-assenbl ed, stand-al one nodul es. 64. The

filtering device of enbodi nent 63, whergin the water egress of one or nore
of said nodules is defined within a projection that is adapted for being
received into as4mat ' qg% nt of the
filtering devi ce@?ooﬂkg?tegﬁggg??éngﬁt R%B?Sg%h%éﬁﬂgﬁtp% 45 g&SThe filtering
devi ce of enbodi rrentatee‘ra,st thedleftcn flolvewatet ecatmpgrresdilotoropieseon firsireatef  sai d

nodul es i s fagr rretd f!ﬁ‘? Er estS| o‘g ada ed tg1 I‘IECEI éffefl mat chi ng projection
of anot her "EORHY TR ““61“ R PIrIH% e d“t 0 TheT &b} Het'ihe the flow
path. 66. Thent fikd atiti@ndavdica o@%le&féﬁt ey @fveRFBOBY MR BIEy $HAcHS,

wherein one or nore nodules snap fit into engagement wth anot her nodul e.
67. The fi H@I@rl.aﬁéndﬂweenerlnlahtwb‘ﬁléhwwm ¢ti8e58: 88! wherein the

housi ng conprises e jument %k@&’{oeché%aﬁﬂgk'%da{ege guctur es, each of which

house one or nore water treat nt conpartnents; 15 - -one or nore
| i nking el errents commleartumg witer Saws hous Eﬂgraétrad}elt drreqtloarfdorhewidnglt%at er
condui ts defi ne ere w bet sai d sub- housi ng

struct ur essparzo r(])gsa;s a}nalel% ﬂ‘rrou hpanI,c]irPlrst trea%ment meglum orele ment

47. The filtering device of embodiment 46, wherein the treatment medium is
a solid porous filtering body.

48. The filtering device of embodiment 46 or 47, wherein said lumen is
substantially cylindrical.

49. The filtering device of any one of embodiments 46-48, wherein the
lumen is defined by a void within a solid porous filtering mass.

50. The filtering device of any one of embodiments 46-48, wherein the
lumen is defined by a perforated cylinder disposed within the compartment and
surrounded by the treatment medium or element.

S1. The filtering device of any one of embodiments 46-50, wherein said
treatment medium or element is substantially tubular.

52. The filtering device of any one of embodiments 46-51, wherein the water
egress of the first module is coaxial with said axis.

53. The filtering device of any one of embodiments 46-52, wherein said
treatment medium or element is enveloped by first sheet of a porous matrix.

54. The filtering device of any one of embodiments 46-53, wherein the inner
wall of said lumen is lined by a second sheet of a porous matrix.

55. The filtering device of embodiment 53 or 54, wherein said sheet has the
general form of a corrugated or pleated sleeve.

56. The filtering device of any one of embodiments 53-55, wherein said
sheet improves uniformity of radial water flow from the entry space to the lumen along
said treatment medium or element, as compared to such flow without said sheet.

57. The filtering device of any one of embodiments 46-56, wherein said
lumen comprises a second water treatment medium or element which may be of the

same or different substance(s) than that of said first water treatment medium or element.



68. The filtering device of enbodinent 67, wherein each of said sub-housing

structures is an elongated el enent. 69. The filtering device of
enbodi mrerwo@812/mBEspei n t he sub- housi ng structures are s®oIuRINR/B3060
cylindrical. 70. The filtering device of enbodi nent 68 or 69,

conprising two sub-housing structures aligned with one another with the
|l i nking el ement being in normal orientation to that of said sub-housing
structures. 71. The filtering deyice of enbodi nent 70, wherein the
running water inlet and the filtered water outlet or formed within the

|i nking el enent4 T €, di : ein the
I i nki ng el enent |'s f%]}englggrg%g g&lééphéﬁgy %ﬁg Cﬁ rﬁ%um ng. 4%%? EZ%?WPTI ON OF
THE DRAW N@&Sitment medidm on¢ldmenttipa pknxj;mahﬁmmgtm@humwedbmomt and to see how i t
may be carri ed i ctic 0 nts now b descri hed, by

of nom- 11t ng ixaniteBiins Egief A PabBFRRESY, oeRet e UERAgIAE PR nos
showi ng scliem®hii€a E@ﬂ[g@&amir@hh@aifﬂt@lfsh‘é@tch enbodl ments, in which: Fig.
1 is a perspective view of a filtering device with two aligned sub-housing

structures acco?Mi ngledilighing dpen pley o8e of srebeflimenty3¥we. wesreinghe wplgt 2 is a
l'ongi t udi ”ééatﬁémﬁecﬁlﬁﬁﬁﬂ QNeRf Ol{er&%nﬁhlltltngﬁtlctagllpggéélageva(?éd &, 1- Fig. 3 is an

expl oded cross-sectional view of lter device of Figs. 1 and 2.
Fi gs. 4A-4D ar edlenl| allgditecing deviseeftangmwat 0f/¢relwz§hm¢nte&9rk50mhet¢m wat er

treatment modul es Ofat Ffegs't (:))’rie serpentine flow water treatment module has a water

treatment space formed between two end walls opposite to one another and having a
water ingress formed at substantially the center of a first of the two opposite walls;

- a curvilinear flow path being defined in the water treatment space by two
or more concentric cylindrical wall sections, at least one of which extends into the
treatment space form said first wall and at least one of which extends into the treatment
space from the opposite wall; and

- said treatment space containing at least one water treatment medium.

62. The filtering device of embodiment 61, wherein said serpentine flow
module has a generally cylindrical shape with a cylinder axis extending between the two
end walls and perpendicular thereto.

63. The filtering device according to any one of embodiments 39-62,
wherein one or more of said modules are pre-assembled, stand-alone modules.

64. The filtering device of embodiment 63, wherein the water egress of one
or more of said modules is defined within a projection that is adapted for being received
into a matching depression formed in another component of the filtering device to
thereby define the flow path.

65. The filtering device of embodiment 64, wherein the water ingress of one
or more of said modules is formed in a depression adapted to receive a matching
projection of another component of the filtering device to thereby define the flow path.

66. The filtering device of any one of embodiments 63-65, wherein one or
more modules snap fit into engagement with another module.

67. The filtering device of any one of embodiments 58-66, wherein the
housing comprises

- two or more sub-housing structures, each of which house one or more

water treatment compartments; and



Fi gs. 5A-5D are expl oded perspective views of the water treatnent nodul es

of Figs. 4A-4D, respectively. Fig. 6A shows a | ongitudina

Cr oss- secwpanipessispect i ve view of Fig. 2, illustrating ro@/mazesoisdow pat h
t hrough the device (Fig. 6B). - 16 - Fig. 7 is a top perspective
view, with cover of the linking elenent renoved, to illustrate the water
flow pattern therein. Figs. 8 and 9 show | ongi tudi nal cross-sections
through water filtering devices. Fig._{9.is a schematic illustration of a

successi on of water treatnent functions, along the water flow path in an

embodi ment of the fién%%rriéllﬂga ﬁ%%‘ﬂc’lin Qlements corr%gé-oc P%EHB é'u%-l%uﬁ?%%oglﬁ"cg&ﬂeé’ fnd/| €W Of

a filtering device accor o anot her e nt of t closure. Fig.
12 i s a | owiingidnteskcorsiugs delSmxlt theminoto fichmit dearércidovobetimiegn sdid .sub-housind=i g. 13A

shows a longitudinal cross-sectional and partial perspective view of a
filtering ggVﬁgg“ﬁ%Eﬁ? 1ﬁ§” %ﬁan enbodi ment of the current disclosure and

with the Iinkings. membeysfilmmide dbdcder dofikaspalt 6Ntwhdeis BQWN dfRbidstRhosdikdict ur e
t her eof . Fig. 13B and 13C shows the two filtering nodul es of the

filtering YB¥fwe ipan doggatakddement ongit udi nal cross-sectional view Fig. 13D

shows an expl odgd perRpefliiNe WvRY 8f dnfiRalRan! &, Olvnbibd o3 Sub hEldd-ED
DESCRI PTI ON OF EMBODI MENTS

structures are substantially cylindrical.

70. The filtering device of embodiment 68 or 69, comprising two sub-
housing structures aligned with one another with the linking element being in normal
orientation to that of said sub-housing structures.

71. The filtering device of embodiment 70, wherein the running water inlet
and the filtered water outlet or formed within the linking element.

72. The filter device of embodiment 71, wherein the linking element is

formed at a top end of the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, embodiments will now be described, by way of non-limiting example only,
with reference to the accompanying drawings showing schematic representations of
such embodiments, in which:

Fig. 1 is a perspective view of a filtering device with two aligned sub-housing
structures according to an embodiment of the disclosure herein.

Fig. 2 is a longitudinal cross-section of the filtering device of Fig. 1.

Fig. 3 is an exploded cross-sectional view of the filtering device of Figs. 1 and

Figs. 4A-4D are enlarged cross-sectional views of each of the water treatment
modules of Fig. 3.

Figs. SA-5D are exploded perspective views of the water treatment modules of
Figs. 4A-4D, respectively.

Fig. 6A shows a longitudinal cross-section perspective view of Fig. 2,

illustrating the water flow path through the device (Fig. 6B).



A filtering device for filtering running water froma pressurized water
source is illustrated in Figs. 1-3. The device 100 has a housing with a
runni ng Wi0en12/mBaspd 102 and a filtered water outl et 104PCTHER200MI60)y houses
a plurality of water treatnent nodules, four in this specific enbodi nent -
112, 114, 116 and 118, as can be seen in Fig. 2 - each of which defines a
wat er treatnent conpartnent holding a water treatnent nediumor el enent, as
will be further described bel ow, perforging a defined water treatnent
function. Each nodule, as will also be illustrated bel ow, has a water
ingress and a e r t bej n
|nged and in rﬁlm?é%%ﬁﬁi@xg%?%ﬁM@%?hw¥ gsfﬁﬁﬁﬁ%Eﬁ%g l&ﬁaprmﬁ%%: &J g

wat er egr e8Bistodte denvpeertfienpateddhbreinng | i nked and in fIOM/connunlcatlon with

th t 1 t . 114: th 1 t t 114
berne )+ nied” arfiesd e A RERIER LR e Hlroddl E 8 s BeaRgre™"

conpar t ment 116Figl @ isv@t@emads BRSurRfonCATPRICEIEDA ol hatdh @leftehehi fmlﬁe@or@nd in
fl ow communi cation with the water ingress of conpartnent 118; and the water
egress of HeRpEETTRTIOTIBIHE RFMUicRitedt ahfe (iHRIGAFVESmuni cation with the

filtered water Pi%t 1§t 1519 eréﬁ%cﬁ\t%eRiw ofef 'fﬂéﬂn? IR ad-bRith egp% hnithi n the

housi ng between the - - running water i1nlet 102 and the filtered water
out | et 104mnhumeMCﬁHESdEﬂeﬂn¢reatnent nmodul es. The housing has two
cylindrical andF gne Osw% maﬂﬁaﬂ%eﬁk%y%ﬂh %K%O nq 108, each of which

houses water treat nent P g T8Ubh ousi ng s ruc HOG housi ng wat er

treat ment nodul Big. LleH@ﬂsikﬁgﬁmﬂnﬁuhxh@&ﬁbﬁ@z&ﬁ@ﬂﬁhﬂ@&ﬂ@ﬂﬁy@@ﬁﬁhﬁglmater
treatment ppdul es 116 and 118. A linking el ement 120 (best seen in Fig. 7)

connect s t HEeTiRgodeits- #oasting s pp gppadisent pf fig ayreal dinslopure xadi with tofes " a

base nmembefindgZmRbeghald tM bk %Hg%greﬁ! ttorihé‘\ﬂ 1ﬁ%alcéftru§tﬂl% tﬂa’éﬁﬂ ng structures 106
and 108 and a cover nenbe . Fornmed base nmenber 122 are grooves that

define three vvaFlgr 1@)?@1&-’(@ SIMR@ tha o> @lﬁ@mgsn)octuﬂfésxf theeldtering dpvige of7ligt o
permt mat 19@5??9 cgoﬁﬁ ehousmg structures along the water flow
path as mn e expl al ne e water treatnent nodul es can best be
seen in Figs. 4li!|g513D shows an eAplodmpdm@esmmmm oFihg mddlpleaddin. dBCt he nodul es
112, 114, 116 and 118 nay be pre-assenbl ed, substantially stand-al one

nodul es, with the nodul es being fitted together and inserted into

sub- housi ng structures 106 and 108 in the manner shown. As can be seen,

water - ogr cOEdMLFI RESERIBERSSH FRAORERNEST cd” Ao respective matchi ng
depr essi ons 142,311,488l [FIAEARL KR Blicd FARLTRILIRAULES id.and 118

whi ch depressions are ress er
nodul es 114Mamﬂaim8hgaﬂé5ﬂhspeourumlﬂB@ﬂ@uﬁh@nﬂhh34nﬂmﬁwmﬁﬁmkmé02mmhg t he

water egresses of the u t hat. are in respective

dopr €55t ont TR HE DHe Dl PopsERsinsibah o0t g EPgHE 4 Sbet veen
the respectduyen MHiP$Re#icUnshoansendeprias $iandeind aed) aved teheon ghFmn 20- 1 i ng
received in a lateral groove which will be further described bel ow. Once

t he nmodul egchret a@&énﬂg‘uﬁﬁeadwezf HirGRtmens euapBgsi hgldagr acvaeledieatgight housi ng
structures are r 46 and
Tas. each F e Lt s JERE Pt s g

t he fittingammmmuhnﬁmmn@mdempwﬂekﬁOmﬂmk@lmoﬂnmemabmﬂ@mdmkmngnwamgW$

di spensi ng_dgvi ce. ) ss-secti naI vi ac 112

T4 116 oY Tt cersuatie TAEERS PORmpiflEg 472 pROG e SR e Thul
respecti vec@xphed@bnpas e Glniity WaeWmlaf102aeb v@iertdgﬁseomﬁmﬁaﬁmeaf g1x€een in
Figs. S5A-5D. Modul e 112, which is seen in isolation Figs. 4A and 5A,
is of the Wl%llw@ﬂéﬂﬁiéﬁﬂ%catawawa%omﬁléh thgiwyasgdngress ! vrwpartmagnd ididhea wat er
treat ment GOPALLICHE cGepehA N1 ERIANHE 213G roACLiiiGicaidublih afe POT OuS
activated carbon body 1 defining a - - cylindrical Tunmen . Lunen
154 def i newagr ingnggh ol dpmpdrtnasdt 4 1ande |\@tamamsabf vwmlhﬁrman} Ys ] bcmg 1@&6& or med
inatop pl acfln OSGCgIPII%uWCt h nt h%%penétn 1n:l'r56€sgs8I gol NG F!fd ang reVi 'ﬁ% as the
nmodul e' s walteY e‘¥ess Alinew Ut hEF The &@3 2 Dot toM Iat% '60, both
top plate élg&@ssaﬂd:ob@hﬁtmamtpi18tl&ldgfiﬂnl&av&dnﬁSpﬁcmrﬂmumkatroﬁqs\rvmﬁawaﬂﬂebr&ﬁ4 whi ch
snap-fit over the %ﬁger and | ower edges of body 152. As can be noted,

pl at es 156WaAKHOYYsH therpby dedined jeataterdiow Ralq Wlﬂale therhaysigg beseeR iR  hus an
entry space is defined between it and opposite inner walls of sub-housing
structure 106, as will also be illustrated bel ow (can be seen best in Fig.
6A further described below). Once assenbled, a direct flow path is forned
bet ween | umen 154 and openi ng 158 such that water that flows radially from
said entry space, through body 152 flows into |umen 154 and therethrough
our of openlng 158 Prolectlon 132 has a Iateral annular groove 166

o o, A NN



As can be seen particularly in Fig. 5B, nodule 114 is assenbl ed from four
el enments, including a housing elenent 184, defining the bottomwall 172,
the cyl i mioi2eel15888b| section 180 and side walls 186 of Phe/Inzpsoieeat nent
space 170; an elenent 188 that defines the downwardly projecting
cylindrical wall 182, defining the upper wall 174 of the water treatnent
space, which includes in its periphery a plurality of apertures 190 that
permt water egress fromthe water tregtnent space 170. Also included is a
top plate 179, which once fitted over el enent 188, |eaves a cl earance
permtting r ] r t 178.
Projectionnlfﬁgﬁg%gé&rgpgég @R%ﬁﬁﬁ%ﬁﬁ%éF%ggggfg?]ﬂgg%gﬁﬁﬁﬁéﬁfHgggﬁﬁﬁ_ring
194, the fowdtleon of which has al ready been noted above. Prior to the

assenbly of these four el enents,.a . water, trea ni nmedi um whi c be, for
avanpl e, acti val B OO T ogr i i Heird Tt PRt Te i or
treatment sgBgegsh fwitiGahdikes RREF frébiMsnt HA&uBs EsubMHoEidg Wiridiurd 106 hdsing Mesh to
bl ock outfl ow of conponents of the water treatnent nmedi um contained in
water tr eaW?r‘@httfe_%tH’&gEmP‘?El?S 112 and Nddiiing spdrousise atriduicsHISabeusingrvyst 4C and
5C, is al sQ.fhefll h&fles 118MnTIYS. XW&&@%&%&M@ d(%éé’t“sé&rianig.”ﬂ”éoﬁnéc@s those

of nodule 112, and [1ke elenents to those of ule 112 have 'been given the
| i ke ref erdncevonsubelrabing shicfuresd LinkingdeleniFhe 12@ agdwdel 52 bascemembert 822 he
description,. of ule, 112 for _an_.expl.anation theirstruc e and_ function.
Car bon bod{ SEalmEs P ¢ EndBretBiruRhy SPuilRt deBotd T ShE At bon
body 152 ofnen®eiul 2. Fdznedih®aseiemBérr12etaws glooddsfth@rdriaethrs wier ¢ondbigsi on of
a cylindriiﬁ%dgéenent 210 with a plurality of perforations 212 forned
thereon, d Py 1% Reiaichty 17 Figm’Y BpPRmat WALEEOW WRIVEHD A SBRPPYERGr al | y
formed or GRRRARES A6EANE RElENOH PahPRiNBY 0Laided HETBR. 254 which is in direct
fl ow communi cati on with conponent 258. As can be seen in Fig. 4C,
cylindrical el ebenvaer@aioérd sagatee cart bastlawean imtéds. dd-324 whi ch nmay be the
sanme or differept that I L. Cals! i r y, for
exanpl e, be a di Esfaﬁ]fm%cste %ﬂltnqgg'rr%%%&nldp %?%eu%hglgesscﬁgs?ﬁngggé %?“egé@%én% Igc]rgmatt erial
t hat can r akeasled diubstaftetlyi sxpdrbddrecubédes, evith. thbrmedul® @ing Hidédergethat o t he

wat er. Thus, water .passjng through ca n . 252, enters |upen 254
through t h&hBF5Hd Dt My e gt m@%&ﬁg Hlaflﬁf‘é_%%rgie Fbrent

medi um 214sdeR BYQNUADR! Hd996 Baw &Eﬁe@ﬂ@c}p@ﬁ@%ﬂgg32§§d 198 RhnBelineRads a

wat er egress of nodule 116. Snap-fitted onto conponent 258 is a sieve

el ement 21e2rofechfl ihavel madigdess ithay arcoisesivetginpp Bespichy e Auesdingodapegseipes MA f | ow of
wat er but t I ' ; e
carried th%#gﬁéi&qgﬁgaﬁ%ﬁgﬂggﬂ%gﬁ?lsé%%k%%??égfg%%gﬁggﬁ&#%%§%n§%¥éﬁﬁ 5D, is
al so of diweet ifigresacsNbMthdMivverlatiareabdaet, modiudse 114l Andhald 8ahavat espectieat nent
space, defined.between oftomplate 226 and to | at e, 228. Wate

har essi noPPIFHUGH A 1A SEheme s iing ae ey Tt Moo bl 2 et o 118,
enters intp gspties depkiyons PRAICan2B V48\Vbetedi iAChAdE @Sendbap ORI PRI ELRWIP! at e
226 and a | ateral portion along side walls 232. Mdul e 118 has a treatnent
el ement 23BetFesElf ESBREHYC DroigcHons 288 Japressions doarhisicd dhrayshvint R-dffeni ng
238, defi NRA. 8y BY PIAGH Aod3Bnicl NN HATRAL: R34itk3 nehl SHIE RIBRAEEN S
corrugat ed o?’p eat ed %%?i%r sﬂget. Iﬁqgﬁerspé%%5§c§?%§ I ustrate%33

enbodi nent aretactgmmogdteh vatlinf thk tseb-hetrems strifatres, siimyressy stigictimesolfhamr ess
146 enters e entry space 230 and then.flo | ater.al 1y t hrough tr.eat ment

o ermont 2304 e GO RS GeEn A Pt B BB nih OB B! Vee. as
a wat er egdessval pameitiogs 14BandOp9 tinatduying ey figiherodlfilicand bevied Biteinta 234, a
wat er treatnent nmedi um may be di sposed. - 20 - As can be seen, in
particular?ﬂmﬁmppéﬁmgﬁg“Wé%éﬁP@FEQﬂﬁﬁﬁP_nDduIe 118 has five structural

el ements, fitted M tddioNg ARAL Helach }Gnddafk Udas 174, A6 MDY NI s&lhefent 240
defining side walls 232 and the bottomwall w th opening 146, a bottom

pl at e 226, isplatiowrin dligsmrdArdIR.Idspetivyel | ratpectdg 2 xgoidid pargpachec visperofwath 228
and projectjon 138 with its. isNg=¥38, with annular groove 244
acconnndat?mﬁagﬁmﬁp¥%ﬁ§”§?%#ﬂﬂggSR‘ igs. 6A-6B are cross-sectional views of
the filter and HMiogule 112swhichéy spedt isviativi Pigs\MA land S, Baxfelic Hidd refenai ed,
illustrating the water flo within the filtering device 100. In Fig.
6B and Fi g'® 4oV¢ ﬁ%ﬁ\ﬁaffgfwtff\fvﬂdm h ﬁng hat Aevt et FPIPH%rfIP%ﬂtéﬂnetrﬂlyough the
use of arr nated 150, iN@b@hg IaNQHERES | PB4 @NERA TWARInNGWR1 ST defthigl 2102,
flows along the water conduit defined by groove 126, to’enter a |lateral
space 302 fornmed between side walls 186 of treatnent nodule 114 and
internal walls of sub-housing structure 106, and then through a | ateral

cl earance 304 fornmed peripheral to skirt 162 of top plate 156, which serves
as a water ingress of nodule 112. Water entering into entry space 150,

o " I e




Reference is nade to Figs. 8 and 9 showing filtering devices 400 and 500,
respectively, of other enbodinents to those of the filtering device

descri bedwal2012¢153338 not ed, bot h devi ces include three wRCEAL20MZOI0MENt
nodul es (as conpared to the four of device 100) including nodul es 412, 414
and 416 of device 400 and nodul es 512, 514 and 516 of device 500. Modul es
414 and 514 are simlar in structure and function to nodules 114 of device
100; and |ikew se, nodules 416 and 516jg@re simlar in structure -21 - and
function to nodul e 116 of device 100. The reader is referred to the
descriptio : u faU I : i n 16
explanatioﬁﬂgén%ﬂgug%éE%?UF%H%E§S#J%§%%§% %%ghn u g§m4%%;%4%€%$gfﬁﬂhnd 516.
Modul e 412piogcgomil B2fotnednindu kep plaR 16 ael/ivite thOOpertife 188 fdtBnandercbei ng t he

i nclusion of .a corrugated sheet 422 f arqu trix, lining the
ner a1 Sroe oS PGS bei's- MR En@ R TRt pibterieBS 1o ou
coarse, pabdthesy @l 188bhEbottdhaplaiByb0RvE Akpdcadle ERirtd D62 Mt Y viticH glapased by

car bon body 452, as well for providugg a Eressure el enent for ensuring
rel ati vel yliupyesr dhenprneaandiover sdesstolvote lSal dhgaehs popdfiliteel Shar, 16652

QO her t hanhet\Jéedslgrggli éigﬁét%f]ﬁlgﬁ thaﬁgfdw 53 2n %hu%iaﬁiehﬁ sﬂa_@e et b&wand

function to nodul’e 112 of device 100; and the reader is referred to the
descri pti oit anbopmsitoingai walk of git-hanstersstandi g, of willwdsodterilletnared balogy
function o dule 412. .. ule 512 i.s.al.sp. of simlar Str ure and
function SlealBe st Gabin Fie g0, MRRG G a2 PoRt aSkBbE s M TS Doy

552 i s envelbpetriyd Beteoed Wgrhadd she eperbzd158¢leh afiat avapo e Slomtradidly such as
a filter paper,. that serves to filte£ out _coarse, garticulate matter that

may be car FPBFashenipesPgst Byroughdody 42 apy dgo dumep UPgreBruge st b ensure
rel ativel y s o058 fPlh%Eti%B 1\3@5@@&&&@%@@&&@ 1I66ragédhﬁ$daaa%§m- y 552.

Overall, the water flow path throughout filtering devices 400 and 500 is
simlar toleddhe fohctigowl dichdes already beq@ehentimnedatioyenow made to Fig. 10,
which is a sche i¢ 4, ustr.at.i on. of. a.sucC i f ter. tr t
functi ons, aIong%?w%]®ét%?%fﬁéﬁﬁggghmﬁﬁigﬁﬁg%%%gﬁhg%?yqu?ﬂér%?%qgg1ng
devi ce. Shawave asehdi'fefpnant fwaYdM Gf andetaera whteatramment gach 1268 hoeutdg a

specific tyreatnent functio It shoul noted that_so successi ve st ages
mey, by soﬁﬁws%%@rpmt%%ﬂ B wry f@qwgh??% %PHGIF%E@ZW&EHBW;%'M@H{ or
modul e, the.BugeessiaB Lfhs WAE&SinBRENSr NS WRRIDInd Benly RMEIERALD af
different treatnent nedia/elenments in the conpartnments or nodul e. However,

some of t herochged Mepricach trewelar epies outheimodalelifeeenenttiowyhndriveht or
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upper wall 174 of the water treatment space, which includes in its periphery a plurality

of apertures 190 that permit water egress from the water treatment space 170. Also

included is a top plate 179, which once fitted over element 188, leaves a clearance

permitting water to flow from apertures 190 out through water egress 178. Projection

134 has a lateral, annular groove 192, accommodating an O-ring 194, the function of

which has already been noted above. Prior to the assembly of these four elements, a

water treatment medium which may be, for example, activated carbon in granular form,

is inserted into the water treatment space. Typically, apertures 190 are formed with a
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4C, cylindrical element 210 holds water treatment medium 214 which may be the same
or different that carbon body 252 (typically different) and may, for example, be a
disinfectant compound, such as resinous or polymeric material that can release
disinfecting molecules, e.g. bromine or iodine, into the water. Thus, water passing
through carbon body 252, enters lumen 254 through the perforations 212 and then flows
through the water treatment medium 214 to eventually egress through opening 258,
which serves as a water egress of module 116. Snap-fitted onto component 258 is a
sieve element 218 which includes sieve opening 220, intended to permit outflow of
water but block components of the water treatment medium that may be carried thereby.

Module 118, seen in isolation in Figs. 4D and 5D, is also of direct flow WTM.
Water treatment module 118 has a water treatment space, defined between a bottom
plate 226 and a top plate 228. Water ingressing through opening 146, serving as the
water egress of module 118, enters into a water entry space 230 which includes a
portion below plate 226 and a lateral portion along side walls 232. Module 118 has a
treatment element 234 formed around a lumen 236 in flow communication with opening
238, defined in projection 138. The element 234 is, by some embodiments a corrugated
or pleated filter sheet. In the specifically illustrated embodiment it is a pleated filter
sheet. Water ingressing through egress 146 enters the entry space 230 and then flows
laterally through treatment element 234 into lumen 236; and then out through opening
238 that serves as a water egress of module 118. Optionally, peripheral to the element

234, a water treatment medium may be disposed.
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As can be seen, in particular, in Fig. SD, water treatment module 118 has five
structural elements, fitted with one another, and includes a main housing element 240
defining side walls 232 and the bottom wall with opening 146, a bottom plate 226, filter
element 234, top plate 242 defining the upper wall 228 and projection 138 with its
opening 238, with annular groove 244 accommodating an O-ring 246.

Figs. 6A-6B are cross-sectional views of the filter and Fig. 7 is a perspective
view with top cover 124 removed, illustrating the water flow path within the filtering
device 100. In Fig. 6B and Fig, 7, the water flow path is schematically illustrated
through the use of arrows.

Water ingressing through running water inlet 102, flows along the water conduit
defined by groove 126, to enter a lateral space 302 formed between side walls 186 of
treatment module 114 and internal walls of sub-housing structure 106, and then through
a lateral clearance 304 formed peripheral to skirt 162 of top plate 156, which serves as a
water ingress of module 112. Water entering into entry space 150, flows then radially
through carbon body 152 into lumen 154 and then egresses through water egress 158
into water ingress 176 of treatment module 114. From water ingress 176, the water
flows radially, in a curvilinear path, through the medium contained in treatment space
170, and exiting through apertures 190 into the space formed between walls 174 and top
plate 179 to egress through opening 178. The water then flows through the conduit
defined by groove 128 to enter into the lateral space defined between side walls 232 of
treatment module 118 and internal walls of sub-housing structure 108; then through
clearance 306 that serves as the water ingress of module 116 and enters the entry space
250 of module 116. The water then flows radially through carbon body 252 into lumen
210, to then flow through treatment medium 214 towards water egress 258.

Water entering into module 118 flows into entry space 230; and then, radially
through filter element 234 into lumen 236 to eventually exit through egress 238 into the
conduit defined by groove 130, to exit through filtered water outlet 104.

Reference is made to Figs. 8 and 9 showing filtering devices 400 and 500,
respectively, of other embodiments to those of the filtering device described above. As
noted, both devices include three water treatment modules (as compared to the four of
device 100) including modules 412, 414 and 416 of device 400 and modules 512, 514
and 516 of device 500. Modules 414 and 514 are similar in structure and function to

modules 114 of device 100; and likewise, modules 416 and 516 are similar in structure
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and function to module 116 of device 100. The reader is referred to the description of
the structure and function of modules 114 and 116 in explanation of the structure and
function of modules 414, 416, 514 and 516.

Module 412 is similar to module 112 of device 100, the difference being the
inclusion of a corrugated sheet 422, made of a porous matrix, lining the inner walls of
lumen 454 of module 412. This sheet serves for filtering out coarse, particulate matter
that may be carried by the water or released by carbon body 452, as well for providing a
pressure element for ensuring relatively uniform, radial flow of water along carbon filter
body 452. Other than these differences, module 412 is similar in structure and function
to module 112 of device 100; and the reader is referred to the description above to gain
a full understanding of the structure and function of module 412.

Module 512 is also of similar structure and function to module 112 of device
100; the difference being that carbon body 552 is enveloped by a corrugated sheet 524
made of a porous matrix, such as a filter paper, that serves to filter out coarse,
particulate matter that may be carried by the water and also serves as a pressure element
to ensure relatively uniform flow of water throughout the length of carbon body 552.

Overall, the water flow path throughout filtering devices 400 and 500 is similar
to that of device 100.

Reference is now made to Fig. 10, which is a schematic illustration of a
succession of water treatment functions, along the water flow path in an embodiment of
the filtering device. Shown are different stages of water treatment, each achieving a
specific treatment function. It should be noted that some successive stages may, by
some embodiments, be carried out within the same compartment or module, the
succession of stages being ensured by the arrangement of different treatment
media/elements in the compartments or module. However, some of the stages may each
be carried out in a different compartment or module. It should also be noted that the
illustrated stages and their treatment functions are but an example and the sequence of
stages may be different by some embodiments, some functions may be missing in other
embodiments, some embodiments may involve treatment stages where other functions
are being carried out, etc.

The following treatment functions are carried out in the 6 treatment stages of the

water treatment process schematically illustrated in Fig. 10:



(458) 500 Mbdul e 512 Modul e 512 Modul e 514 Modul e 516 Mbdul e 516 None
(524) (552)

WO 2012/153330 PCT/IL2012/050160

-22 -

- Stage I: pre-filtration treatment function of removal of particulate matter,
humates, colloids, microbilogical contaminates as bacteria virus and cyst from the
water. This stage can be performed by either one or more media. Examples of treatment
elements to perform this function are filter sheets such as a pleated paper filter sheet.

- Stage II: treatment function of removal of heavy metals and/or volatile
organic compounds (VOC). Examples of a treatment media/elements to achieve this
function are a variety of forms of activated carbon, e.g. in the form of a solid block.

- Stage III: treatment function of removal of inorganic contaminates such as
arsenic, fluoride and/or calcium. Examples of treatment medium/element to achieve this
function are specific resins, activated alumina and forms of nano-carbons.

- Stage IV: a second treatment function identical to Stage IL

- Stage V: disinfecting treatment function through release of a bactericide
such bromide, iodine, fluorine bearing compounds into the water, or any filtration
media/element with microbial contaminates removal ability. Examples of treatment
media/elements to achieve this function are resinous or polymeric materials that release
bromine into the water such as HaloPure® (a product distributed by HaloSource, Inc.,
USA).

- Stage VI: final stage of filtering for improving taste, malodor nutrilizing
effects, final solid particulate matter removal and/or enrichment of the water with a
substance having a flavoring or nutritional value. Examples of treatment
media/elements to achieve this function are activated carbon in particulate or solid
porous block form, a filter sheet with final polishing effect, water soluble flavoring
compounds, etc.

The implementation of the different treatment stages in the different modules of
the filtering device 100 of Figs. 1-7, filtering device 400 of Fig. 8 and filtering device

500 of Fig. 9 is shown in the following table (where more than one treatment stage is

carried in a module, shown in brackets are the numbers of the respective element of the

module):
Device Stage 1 Stage I | StageIIl | Stage IV | StageV | Stage VI
100 None Module 112 | Module 114 | Module 116 | Module 116 | Module 118
(252) 214)
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reader is referred to the description of these figures for explanation of their function. In
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perforated walls, e.g. a mesh layer, permitting passage of water while filtering-out
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any one of clainms 4-6, wherein the conpartnment egress is coaxial with said
axi s.



8. The filtering device of any one of clainms 4-7, wherein said treatnent
medi um or elenent is enveloped by a first corrugated or pleated sleeve. 9.
The filtewOngi2desizce of any one of clains 4-8, wherein Ph@/ILzmzosonsl | of
said lumen is lined by a second corrugated or pleated sleeve. 10. The
filtering device of any one of clains 7-9, wherein said |lunmen conprises a
second water treatnent nediumor el enment which nmay be of the sane or

di fferent substance(s) than that of sapgl.first water treatnent nedium or
element. 11. The filtering device of any one of clains 1-10, wherein the
treatment nmediumor elenment is a physical filtering nediumor elenent that
is adapted to filter out particles or elenents above a defined size. 12.
The filterChpIdii ce of any one of clains 1-11, conprising at |east one

serpentine flow type water treatnent canpartnment having.a water treatnent
Spae T or mbd bedvHBRTE M BT DRGBROEE PaLT gl a ROTHER G WA ag o
wat er ingrgﬁﬁmﬂ@ﬁﬁed at substantially the center of a first of the two

opposite walls; a curvilinear flow path being defined in the water

treat nent space? BUSRgoWER apisas QSnEBRINE ilYyinlchand alaleaskeing fdisead; Bafst  at

| east one I LRt QL : : J I wal
and at | eagt baa g SIS O D AP AR e ACRE Rl i
opposi t e wald gt lasibreaudett r eat ment space contai ning at | east one water
treatment nmedium_ 13. Thetfigt?ri g devi§e Pf %%@igjé%h.wherein(ﬁaid
serpentine” fl ow" Cofp ¥ et nse I&“ﬁe%"é?%’i‘ff PY ey NGr e al " SRa g ™ WPt h a
cylinder axicseseivhanihig: Wateen phihEedcWol @Rithwal h Svadd trep@icpespdLEWitA kL
thereto. 14. The filtering device of any one of clains 1-13, wherein the
housi ng colfpticgegvater treatmepppediumypyyderagnb TeroRgionyingtd didingd aater S5k whi ch

houses _ONeRMEHIP aRd %%aviﬂg%tl%ﬂ&nec@%@fntgf@g 5§d attlREkt one Bter egress; the one or
nore |inking el ements connecting the sub-housing structures and having

wat er conduinhmgdedfiérieldt bdieg bikedtand peflawtcomatuarcafiprowith honeator ingicss of a
sub- housi nﬁrs?%{)rlfll%}tr rﬁeen, f?lleo\{/] ersgérgssf(lfoélv 1RE tcgrhpartment being linked and in flow
communication with the filtered water outlet, the water egress of each of the other
compartments being linked and in flow communication with the water ingress of a
succeeding compartment; and
- at least one of the compartments (i) has a curvilinear flow path being
defined in its water treatment space by two or more concentric cylindrical wall sections,
at least one of which extends into the treatment space from said first wall and at least
one of which extends into the treatment space from the opposite wall, or (ii) has a
corrugated or pleated filter sheet enveloping or being enveloped by another treatment
medium or element.
2. The filtering device of claim 1, wherein said water treatment medium or element
is one or more of the group consisting of a porous filtering element, a solid body of a
filtering medium, an ion-exchange resinous medium, a particulate activated carbon
medium, and a particulate matter that includes a substance to be released into the water .
3. The filtering device of claim 1 or 2, wherein the treatment media or elements
comprise a single component or a combination of different components.
4. The filtering device of any one of claims 1-3, wherein each compartment
performs a different water treatment function.
S. The filtering device of any one of claims 1-4, comprising at least one direct flow

water treatment compartment that comprises a first water treatment medium or element

enveloping a lumen, the lumen defining an axis; the first treatment medium or element



15. The filtering device of claim 14, wherein each of said sub-housing
structures is an elongated elenent. 16. The filtering device of claim14
or 15, whepenr/1sBisosub- housi ng structures are al i gned wPCH/Ibza2/e50a¢ther W t h
the linking elenent being in normal orientation to that of said sub-housing
structures. 17. The filtering device of claim16, wherein the running
water inlet and the filtered water outlet or fornmed within the |inking
elenent. 18. The filtering device of_any one of clains 1-13, conprising at
| east two concentric conpartnents, at |east one of which is an envel opi ng
conpar t men.iEnvel ARk THALa SRR AR ARG 2 &NYE! ARELoFRALLEIR With hd: A
filtering de or fifterin nning water froma pressurlzed'mater
source, coapnpasinrgt’s watdnougessgand the lameh beisg liokel rcuthnicogpwarnent’si whtet and at
| east one filter d wat er e water treatpent, nodul es
di sposed wi'hi*n™ ?fsun?aa%ﬂt?@owaﬁﬁ gS?er%!HF“mOddrgf??Pe‘%‘“ﬁ S By fR"‘«S%FE it space
that hol dsjuaienliR@gih QREfiMBEEAmERSRIITEBALr TBEeam for ei ther renoving a
conponent from or adding a conponent to the water, and having a wate

i ngress anft a whiell teékjllgéie@ce 9%@8%%%?@6%@6#@% ig deliradriy 4 Yok @ith %ilr?d in
flow Comwl@é}&&ﬂ fYMeI'lH & éﬁ%ﬁi Qérf(l)gert&?éylﬂltle i dok&i w}’ﬁﬁﬁl%e dd; (Rt

nodul e, the eg res of a I'ast water ‘treatnent nodul e being |inked and
in flow comdmrr@amdedrbymhqtlneatmeltﬁmddtm edelwatrér outlet, the water egress of

each of t h? ot h'Fhe fc'l?er n%rdte\q%g% an beolng%fc Pg Herelnt € conEP%(r)tén{%lel Ceasts |1s0n W th
the water i'ngress o succeddiNg " conpar ere € a Wwat er
fl ow pat h Edaamml tvixé sivdtagis. |nIet to the water outl et through a succession of

the water {reatnent npdul es; at | east one of the nodules (i)
defines a 8urvi W%@éﬁrm&d@wceaf ﬁny g Qhstalips t/e WHEREIR SAERENGY MEEIHPT nor e

Conce”tr'ceﬁﬂ%MﬂQ&h%ﬁ%e &bﬁﬁﬁg&h%%&dcékkhﬁﬁ%keﬁﬂe of which extends into
the treatnent space fromwsaid fi and at | east one of which extends

into the tPeat n“élrﬁtflhgatgeddvmmftm mpzfsqlm@svéaiilwh@ﬁin(thi: ynngo i efessich

corrugat ed, or fil op, or being envel oped by anot her
t r eat ment H%b E%ﬁﬁ%f% asaﬁ%qCO%u§§§18”M§E %% filtering device of claim19,

wher ein the0matﬁm:ﬁh@ﬁ@nknkenﬁdnu@n@bfehemeﬁ@ wheroinesadl lumeheooiprikdsea gr oup
consi sting of orous filterin ment, .a _solid bo of afilteri

medi um anSGiCBﬁlF’aé‘g‘EﬁﬁéW@‘én%éﬁ"%ﬁi&U‘g Eﬁ“&ﬁ‘?{ “ﬁllﬁ]almta?/gl?l %T?éeaséﬁav‘&t%&er&a? bon
medi um anﬁﬁﬁmﬁ@%%k&ﬂhﬁ&@f@ﬁﬂ%ﬁﬁ“hﬂﬁheMHﬁhMﬁ&ﬁmﬁcﬁ@ﬁﬁkﬁ@ce to be rel eased
into the water 1. The filtering device of claim 19 or 20, wherein each

of sai d molll esTholifringslsvice ebanyeme ofslditas bl Oevemianthe té@rm‘mt geediung py g
single tr e@l% Iﬂtls g*s?ca?fﬂt& n%qﬁ&fuﬁn OPEIel(n ht)thgt if QJBB[eH‘% RERG (91ft p&ytltleg bent

tr eat nent a or
elements above a defined size.

12.  The filtering device of any one of claims 1-11, comprising at least one
serpentine flow type water treatment compartment having a water treatment space
formed between two end walls opposite to one another and having a water ingress
formed at substantially the center of a first of the two opposite walls; a curvilinear flow
path being defined in the water treatment space by two or more concentric cylindrical
wall sections, at least one of which extends into the treatment space from said first wall
and at least one of which extends into the treatment space from the opposite wall; and
said treatment space containing at least one water treatment medium.
13.  The filtering device of claim 12, wherein said serpentine flow compartment has
a generally cylindrical shape with a cylinder axis extending between the two end walls
and perpendicular thereto.
14.  The filtering device of any one of claims 1-13, wherein the housing comprises

- two or more sub-housing structures, each of which houses one or more

water treatment compartments; and



22. The filtering device of any one of clains 19-21, wherein at

| east one direct flow water treatnent nodul e conprises a first water

t r eat mrentwoedinnssn el ement envel oping a | unen, the | umPaeTdeionINgetan axi s;
the first treatnent nmedium or el enent being envel oped by an entry space

|l inked and in flow communication with the nodul es water ingress; and the
| umen being |inked to the nodul e's water egress; wher eupon wat er
flows in a general radial direction frgmsaid entry space to said |unmen
through said first treatnent nediumor elenment. 23. The filtering device
of claim 22, wherel NN hdtITRking oAGnRIBnAY R YR GoMLlthD @ dGhd hepor ous
filtering mass or by a perforated cylinder |s%ose w thin the conpart ment
and surrouhdedg bytet hendurte dtiimeat thereth tonpeomit edaerelidw bet@4en $he shibihbesingrg

devi ce of a%g%tone of Cldgfi,]]nsﬁéﬁ_ 23, wherein one or nore of said nodul es are
pr e- assenbP BV AR A0 RBul es.  25. The filtering device of any one of

claims 19-93, whigs gidtinkhRvitaIEL1aRENESFh&tin@ach Of sai®Ed-BlusHaistudulies 1s
defined within a projection that is adapted for being received into a

mat chi ng d¥prlessieheldeited i n anot her conponent of the filtering device to
ther eby “defg.ne henflaw RRId-of Bm T 1§ RHAGISN £R:AL SHALMZR
wherein the water 1 ngress of one or nore of sald nodules I's forned In a
depr essi onalgmap el dno anetbei wigh thermkinigichgngot byiag in nmme! orgntttiverto dehpbnent  of
the fil teris?@su%?f\ﬁqig(s:ﬁ to tur;r%reby define the flow path. 27. The filtering
devi ce of &ai'm OF tféc Wer ei n one or nore nodul es snap fit into
engagenment 1 t hTlanflidiag devidelbeclain? 86, wieecih iHetrefining waley i@ aafl tanyliene of

clainms 19-27, wherein the housjng conprises two or nore sub-housing
st r uct ur es WasheHleher ipHPehwHBIdRe BdngrlcHette water treatnent conpartnents;
and 18.  The filtering device of any one of claims 1-13, comprising at least two

concentric compartments, at least one of which is an enveloping compartment
enveloping at least one other enveloped compartment.

19. A filtering device for filtering running water from a pressurized water source,
comprising:

- a housing with at least one running water inlet and at least one filtered
water outlet;

- two or more water treatment modules disposed within the housing, each
of which defines a water treatment space that holds at least one water treatment medium
for either removing a component from or adding a component to the water, and having a
water ingress and a water egress; the running water inlet being linked and in flow
communication with the water ingress of a first water treatment module, the water
egress of a last water treatment module being linked and in flow communication with
the filtered water outlet, the water egress of each of the other compartments being
linked and in flow communication with the water ingress of a succeeding compartment,
to thereby define a water flow path from the water inlet to the water outlet through a
succession of the water treatment modules; and

- at least one of the modules (i) defines a curvilinear flow path its water
treatment space by two or more concentric cylindrical wall sections, at least one of
which extends into the treatment space from said first wall and at least one of which
extends into the treatment space from the opposite wall, or (i1) comprises a corrugated
or pleated filter sheet enveloping or being enveloped by another treatment medium or

element.



- 30 - -one or nore linking el ements connecting the sub-housing structures
and having water conduits defined therein to permt water flow between said
sub- housiw@ 28tx138330r es al ong said flow path. 29. The fiPCrarimzoivest ce of

cl aim 28, wherein each of said sub-housing structures is an el ongated
element. 30. The filtering device of claim29, conprising two sub-housing
structures aligned with one another with the linking elenent being in
normal orientation to that of said subsdqiousing structures. 31. The
filtering device of claim 30, wherein the running water inlet and the

filtered wgjeropid ﬁlrt&fn%%'é%gw élgﬂrpfd? SRk RIS 8T8 Rhtment medium or element

is one or more of the group consisting of a porous filtering element, a solid body of a
filtering medium, an ion-exchange resinous medium, a particulate activated carbon
medium, and a particulate matter that includes a substance to be released into the water.
21.  The filtering device of claim 19 or 20, wherein each of said modules comprises
treatment media or elements comprises: (i) a single treatment media or elements, or (ii)
a combination of different treatment media or elements.
22.  The filtering device of any one of claims 19-21, wherein

- at least one direct flow water treatment module comprises a first water
treatment medium or element enveloping a lumen, the lumen defining an axis;

- the first treatment medium or element being enveloped by an entry space
linked and in flow communication with the module's water ingress; and

- the lumen being linked to the module's water egress;

whereupon water flows in a general radial direction from said entry space to said
lumen through said first treatment medium or element.
23.  The filtering device of claim 22, wherein the lumen is defined by a void within a
solid porous filtering mass or by a perforated cylinder disposed within the compartment
and surrounded by the treatment medium or element.
24.  The filtering device of any one of claims 19-23, wherein one or more of said
modules are pre-assembled, stand-alone modules.
25.  The filtering device of any one of claims 19-24, wherein the water egress of one
or more of said modules is defined within a projection that is adapted for being received
into a matching depression formed in another component of the filtering device to
thereby define the flow path.
26.  The filtering device of claim 25, wherein the water ingress of one or more of
said modules is formed in a depression adapted to receive a matching projection of
another component of the filtering device to thereby define the flow path.
27.  The filtering device of claim 25 or 26, wherein one or more modules snap fit
into engagement with another module.
28.  The filtering device of any one of claims 19-27, wherein the housing comprises

- two or more sub-housing structures, each of which house one or more

water treatment compartments; and
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- one or more linking elements connecting the sub-housing structures and
having water conduits defined therein to permit water flow between said sub-housing
structures along said flow path.

29.  The filtering device of claim 28, wherein each of said sub-housing structures is
an elongated element.

30.  The filtering device of claim 29, comprising two sub-housing structures aligned
with one another with the linking element being in normal orientation to that of said
sub-housing structures.

31.  The filtering device of claim 30, wherein the running water inlet and the filtered

water outlet or formed within the linking element.



