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drinking water to be in close proximity to human and animal waste, such that

microbiological contamination is a major health concern. As a result of waterborne
microbiological contamination, an estimated six million people die each year, half of
which are children under 5 years of age.

While many different water treatment medias have been developed to remove
these contaminants, these medias are often placed into devices or systems that promote,
or do not adequately guard against, recontamination of treated water. For instance, the
interface between the cartridge and device of many water treatment systems often include

only single barrier between the contaminated water being treated, and the treated water
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being treated, and the treated water WO 2004/ 105916
PCTI US2004/ 016551 2 (See U.S. Pat. Nos. 4, 735 716,

%%{ ém 4,948, 505, and 5, 486, 288) . Thus, br each
9 &% ngle barrier will most Iikely | ead’ctr $2004/016551
recontam nation of the treate&d water being consuned.

Al so, many systens are configured to allow for
contam nation of the device outlet when changing

RO R T Ty T T e —

ithe sidglyibomrisr avid o6t dikelyelsiqyrectcatahinbfidi of eHat @weitddak aek being
3@ hefirectly contacts one or nore parts of the
evice that is responsible for delivering treated

wat er Alsgf mary dysteink ere, cohﬂ@rétﬂbﬁll&%&'oﬁonfiﬁﬁﬂati\&ﬁbﬂhe device outlet
treat nt cartri %ges are often_orjented

t hat
HEY HERE I WAL eOmEgh £t 8y e St Rat Gzlf@rwaﬁm 4,857,189,

Mepslahahes 485 J38). NYh4 a e Adestie oft
% Silr?cf or ot her%/vl se handl ed (%geggne%d%%%gmmmmated

]6’ contpciyope ppgoreipanta of gglevise glow isi@sponsible for delivering
Qﬁeg{@&tw&zg U.S. Pub. No. 2002/0100720, and WO
01/ 26772). Additionally, many water treatnent
cart r Biglly Busthar, ethel batrigrseel ihanyawete tredtmentf @itridgdscare aktkworiented

function to
AT Y e s DRERARY A f MR, RPNt oB o B cumpgea
\Ala;yearetll’@hitgmmshlpwdt rordgbaw&eehdméleﬁg(s_eélt[e sf d’@ﬁﬁNw t‘h|735 716,
{ S utll1ze a necnani C
W BSEout S5, <RhR I kb, 105 Bbbt K5, TG 0 wo
\ﬂat26‘e7208ee U. S. Patent Nos. 5, 256,285, 5,607,582, and

5, 753 é%l% Due to the above concerns and general
i nt er 8&ditiénally npany, Falgr trw&nauamqgewevm@ned int shwayethasfails to

QG0 Nthé NteskedRS hiebhanRalf Al @lsn 3 t
syst em whi ch decrgasesa]t% T ke?vﬁ 9%1@& SR in the water

rf@ate@ht devicanthiahige tvates treatmapttcartridghd diet beomhteyﬁacetdhaﬂe andthose
A28 ofién f‘ tg fu‘ﬁléh@? Fﬁcha\ﬁﬁgle{dvar[tg LT 2 gna%rt ] Jéxgﬁg éncg?r an outlet

can acconp oregol n 1S a
rveloh é‘iﬂe@a‘s IP}teatNmﬁJZﬁQ;Z&iaIS\ﬁé%,SSQShhmm [ZFI)THE

| NVE ect invention, a cartr e
for 1 DR hE BE cPRRER g berei] ek h o Pa gt quelit St water,
(tmpﬁbsl ecoxftmn&ige(&?,ﬁbltq pﬁﬂgﬁgi Wgtev\/lnéitnﬁni\/\@lsféfn WhRald¥Bihses the
?gl ghe cartri dg ‘8 des .a housing, an inlet

?“t°ﬂ‘?P oRonRGITANNE D5t W@\}St eé\d‘ihﬁ?r@"t/hfée@awfipwéo pEgyide a

Qater Qfeatment cartridge that can accomplish the foregoing and is also capable of

ofn

mechanically actuating valves.

SUMMARY OF THE INVENTION

In one aspect of the invention, a cartridge for treating water is provided. The

cartridge is capable of releasably engaging with a water treatment device. The cartridge
includes a housing, an inlet for introducing untreated water into the cartridge, an outlet
port for egress of treated water from the cartridge, and a treatment media for treating
untreated water. The treatment media is in fluid communication with the inlet and the

outlet port. The cartridge further includes a first tube having an inside surface, an outside



port for egress of treated water fromthe cartridge,
and a treatnent nedia for treating untreated water
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understood from the following description taken in conjunction with the accompanying

drawings in which:

Fig. 1 is a perspective view of a water treatment cartridge made in accordance

with the present invention.



Fig. 1 is a perspective view of a water treatnent
cartridge nade in accordance wth the present
i nvention. W 2004/ 105916 PCT/ US2004/016551 4 Fig. 2
is a bottom plan view of an alternate enbodi nent of
WO804/1459%4¢ and second end of the cartridge BFT/H$§04/016551
Fig. 3 is a top plan view of 4 he water treatnent
cartridge of Fig. 1. Fig. 4 is a cross-sectional side
view of the water treatnment cartridge of Fig. 1 taken
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Fig. 11 is a cross-sectional side view of an alternate embodiment of the water
treatment cartridge of Fig. 1 taken along the line A—A, wherein the cartridge comprises a
third tube, and wherein the cartridge is engaged to a vent housing and an outlet housing
of a countertop water treatment device, said device shown as a partial view of a cross-
section.

Fig. 12 is cross-sectional side view of a water treatment cartridge outside the
scope of the present invention, having no second tube, engaged to an outlet housing of a
device outside the scope of the present invention, said device having no vent housing.

Fig. 13 is a partial view of the outlet housing of Fig. 12 without a water treatment
cartridge engaged, and with an illustration of contaminated water running down the

outside of and into the outlet housing.

Fig. 14-A is a bottom plan view of the water treatment cartridge of Fig. 11.



Fig. 13 is a partial view of the outlet housing of

Fig. 12 without a water treatnent cartridge engaged,

and with an illustration of contam nated water running
down the outside of and into the outlet housing. Fig.
WORO/50816 bott om pl an vi ew of the water tremtTmEs2004/016551
cartridge of Fig. 11. WO 2004105916 PCTI US2004/016551
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As used herein, the term “sealing surface ” refers to a predetermined surface, or
portion thereof, capable of forming a barrier to the flow of a fluid when engaged with
another surface. The surface may include, but is not limited to, a smooth, highly polished
surface or an o-ring that sealingly engages with said polished surface.

As used herein, the term “surround” means to enclose at least a portion.

As used herein, the term “tube” means a hollow elongated structure for conveying
or holding fluids. A tube may be, but is not limited to being cylindrical. For instance, a
tube of the present invention may be in the form of a pentagon, hexagon, octagon, etc.

Other terms used herein are defined in the specification where discussed.
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Rérmay be of varying size and onented in any manner that best serves the application.
Thus, the inlet 24 and outlet port 26 can be oriented in the same proximity (e.g., sharing
the same opening), in near proximity (e.g., sharing the same surface or end), or in distant
proximities from one another (e.g., located at opposite ends).

As shown in Fig. 3, the first tube 28 and second tube 30 extend from the housing
22 such that the first tube 28 surrounds the outlet port 26, and the second tube 30

surrounds the first tube 28, such that a gap 32 is formed between the outside surface of



26 may be of varying size and oriented in any manner

t hat best serves the application. Thus, the inlet 24
and outlet port 26 can be oriented in the sane

roximty (e.g., sharing the sane opening), in near
WEr2B%{ 1508 (e. g., sharing the sane surface JICTE{@904/085551
in distant proximties frommone another (e.g

| ocated at opposite ends). As shown in Fig. 3, the
first tube 28 and second tube 30 extend fromthe

htg ? 22 such that the first tube 28 surrounds the
£ fiest tuge 28 andsthe inside syitace ety secoRbabsdn, wherertheionof thedousing

f27 &bs dslaRQnidBrrupe€ Rodr (1A b2 v

t he osut Si dg sur?aceoorf tzggﬁf/] OSé%gmq{p%gg@%rW&p 32. The
Persy angsoernd tepes 58 and 30 R extepdsfrom threhopging 3@ in Mechi ayvwimder that
ARl AR e Y Rl 0Bl 1 s s
i the heusfnga3r Thit lﬁo\mterap@mrwgss)capemvct the distab e, of Ehker the first 28
fir u d fro

S SO0 BRIl e DAL 801, AT MR,
cwatert may betheldein thd earpiiibﬁorml exeﬂmd&l périodhef time $dep@iiingy on other
s n i.S
e I N T INE T
fgaps‘tZ @&at@rtlgeco'ﬁld g3p 3f2u’mysbc( tdpalile io$ holding fprexiolihe of water

po noft ap 32 iS.open herw,se, fhe,.  water

W{' enald § 2? g nd’ipseé?gs’ofggé'ﬁeoéﬂ anffyiFe péls' ﬁF“BSFS below),

tpraﬁrabljem dbog Odnmﬂlilite:s (haa{a ﬁm{m m&b?ﬁas:gm SrtﬁorE hedf@abl$ from
at is e di st al

Eﬁ meaiﬁ)s eslcap4

g toy 2bgut 63511 88N %Eréﬁeratblygﬁt»m abypfe2 & 4pl taoabapty3 ml.

decﬁﬁ’&@m/ eth@gap 80 GhdyIbeS QipRb1Y U WBRIHY sofft fumdVBe Qva{e? Svhen the
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nirsferablycram almuy()ﬁmdm aboput2 ml2 nl to about 3 ni.
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sone volune o
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o Sl b g A8 590 i .
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in FEi fiurst tége 28ma be mr(i:ular

t he
B, B i i yths 5 i 28 a1 o A LpipiSiRe Ffaerwmo&thepwlst port
28%. The!insidayr &Milﬁ@ﬂxﬁfﬂcé dTehefitkt t8he 180hdy b deﬂhr%r%rfﬁ&nﬂeﬁnd may
The fjrst tube 28 may be nade from one or nore of
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t hereof, fiberglass, shown 1n 4,
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no chance of nickmg or tearmg, or in some other way breaching the integrity of the o-ring
(packaging, shipping, consumer handling, etc.). Also, when the sealing surface of the
first tube 28 is the inside surface, the diameter of the first tube 28 may be kept at a
distance that prevents the average consumer from being able to touch the sealing surface,

causing a scratch which might allow for a leak, or touching the sealing surface with



conprise one or nore o-rings, or other such sealing
surface, and nmay be supported by one or nore ribs 40
(See Fig. 16). As illustrated by an enbodi nent of the

W?gz\ﬁﬁﬂtob%‘ the sealing surface 44 of t_he f:P’SﬁWEO%P/(?mSSI

ortion its inner surface that is h
polished for sealingly engaging with an o-ring. Wen
the first tube 28 is without an o-ring, there is no
chance of nicking or tearlng, or in sonme other may
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§$rf ceygfge di aneter of the @lrst tube 28 may be kept

FRY @ diSATCe PhALRIEYRS ¢ HRFCUTEICE RthERIFERS: f r om

bei ngAaditiénall9, theweight BEths ERdti tilk 38 1nf RGRion t6& 3 %kaﬂgxgasurface 44
scratch which might allow for a |eak, or touchingt

gBY| FH@P%@F'FHQE”%“P& thasealing apriass gi@e lﬁ@rmbsz?@oimetlnssmsealmg
SurfRE bk rﬁ?sft Rfbe B rkdﬁethe& %%uﬂea bff 91e lﬁhep e.n%lﬁsp HFhL&d ﬂﬁ%@ briented
etc. When the sealing surface of Irst tube
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sealing surface to protect it. The first tube 28 may

pr ef epaBlustraed wrRizs Sybaed §4 thei ssend twher 30 wAY be cirqutes, and may
%&@Ex‘ltﬂgall?%ﬁ _6&idlly éa%o&&c%éﬁ?s@ tdbg 28 $§@Bﬁfh%%netf Jf%e but may

about 0.1 centineters (herein
swrraung ithef fstativbe 28 rudromithe wutld. rf@rtc% in @n}ab’munerl Tdmsemmd tube 30

TPt -BAEE ALY AT 3904 B ) SRR o By . on

ohe cxmbinanqp sfiplaatics, Aétabfand laHoysi thatofl fiberglSs,afc. The inside or

ext endi nd th eal.i n urface 44 of the first .
PHSE St FTRS Sorthnd nbEcaoutey BEhuSlie e 48 AL v an
 ieinB6difnentAS thel 1h¢bﬁt16:@ttl&ﬂsehlﬁlg5hﬂ§oe 46 ﬁd’iﬂoﬁoﬁhe {rA€r surface of the
second tuy be circul ar,

and
TG FibF .38 ami? i Highly Pelished rqryeaélaglma\wrtawth 2R §tringy e second
f%‘l%rc ?to q?aglgo(;tﬂkhg RUEIRrisP 8hd orZfore RLingdBor otl%j S AWaRid mgkgrfacc and

and or the outlet port 26 itn any
ThE os e ARt bewsbppos©d byage eramera dibs. f Apshowmdn Big. Gk, ahafecend tube

%gﬁb fibed r% g?g%(?f‘rbﬂl tﬁ% hb‘#“ﬁf%‘g,?&c S:R'uéxt{ (atoutwa dtffeqm hg’ﬁrst tube

or a c natio
1281 Esnﬁoﬁhat the Deor@lA38 of thetgap 6ABRisiforsied @s part oﬂhé Sécdad tube 6A30 as

TSP R T AR OTT B0 50 4, BEESS o
$B30 inag efieid iAGArdHPorh Shefirftaiitid 230 AfshbWe i Fige?, (BIEdcaBrube 730
(r)r{aytaﬁls% act as a cam surface 42, as described in U.S. Pat. Application No.10/424,200
and as further described and illustrated below (See Fig. 15).

When the second tube 30 is without an o-ring, there is no chance of nicking or

tearing, or in some other way compromising the integrity of the o-ring. Also, when the



second tube 30 and is highly polished for sealingly

engaging with an o-ring. The second tube 30 may or

may not conprise one or nore o-rings, or other such

sealing surface, and may or may not be supported by
weRM4aP%Hore ribs. As shown in Fig. 6-A th&@CTaiS209¢/016551

tube 6A30 need not extend frgomthe housing 22, but

may extend outward fromthe first tube 28, such that

the floor 6A38 of the gap 6A32 is forned as part of

the second tube 6A30 as it extends fromthe first

t ssplingowriagkothi ofi thisacpnd tubgs3Gisdhningide Firfpce, BheSdiambrer of the second
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surface 46 with contam nated hands, resulting in
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t B8erd QP the! ta?su&%ohan O\Mufs @9&% r46fhgdlsfagéﬂe 15 g}g{g rﬁas-s),

sealing surtace, it be rmr rea
skreferably (r@mgiboumfz) ca\stowgu;trl heu, awm/ptefeﬁamy tfioonatiolity().2 cm to

tgb% Pd% 9:“{1 rn;afm&'i‘ Exg?c?&?fﬁﬁﬁ %’o%t %g %k%é) X gmt E%&her as shown

seal Ing s ETEond™ BB
i 'mrp'bg t&tite herghp pbthe cﬂrst igpet8AR nmmg also pgoteat Itlfeaseehr{gﬁsurf{é‘baX% of the
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obdyend thel diztal tdiﬁ)fslm:samamﬁam(%ﬁsaﬂ,lch that sonme portion

of the s cond xt end e seal i n
surfac® 8“’? 6“% F dlsfanc‘%ﬂs (S%fela%ﬁ’a of 3'62‘03%“57%&)%0‘“ the first

périfof ﬂ&bﬂoysmgﬂ tbrtﬁlc feyindld bhfe ﬂd)li%h%'ﬂﬁﬁhrytﬂe%&félﬁblytﬁ%m about 3
seal i surface 46 di st ance L2 ee Fi

pfBf 3P 9m. GRATG IS IRratY, fom abqupS awda@boyt &5 e ar#amét preferably
Pfr6th QB&I}PB.‘W chi ®HbSRRU cr - 'ﬁ]CQf@tathc L@@Héjﬂelgnt%f %ﬁr&%e 28), from

nost preferably from about 0.3 cmto about

Fibe fiFre end ofsheshayging 22 i the glstaBendtOIﬁ thetfisst drtre 2c8fmayh?@efﬁ=nableztbe from

t V. r I

485 05T P SR 0 AR08 % s

SlQl’FfeH!bb’ f8ut alpdut il Recnsecbot Itdudne BiOdistarte Ibe(ymmdlghhﬁ thc second
gé %) From tk?J ﬁrts{1 eendso??h%q%ugirlilgbﬁ t%?ige éhtstgle elnfd'of the second tube 30 may

preferably be from about 0.5 cm to about 3 cm, more preferably from about 0.7 cm to

about 2 cm, and most preferably from about | cm to about 1.5 cm. The distance L6, from
the distal end of the first tube 28 to the distal end of the second tube 30 may preferably be
from about 0 cm to about 1 cm, more preferably from about 0.1 cm to about 0.5 ¢cm, and

most preferably from about 0.2 cm to about 0.3 cm. The distance L7 (the height of the



As shown in Fig. 9, the distance L3 (the height of the
housing 22), fromthe first end of the housing 22 to

the second end of the housing 22 may be preferably
fromabout 3 cmto about 20 cm nore preferably from
WaROU10¥Iem t 0 about 15 cm and nost pref er dgmus2dos/orsss:
about 6.7 cmto about 8.4 cmyyThe distance L4 (the

hei ght of the first tube 28), from the first end of

the housing 22 to the distal end of the first tube 28

may preferably be from about 0.5 cmto about 3 cm
réfcendopld %Q)aboxy tifer pyppimplond of the first tubgi28ue the distal emdhof the second
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di st anc from th
ofropreby i ol o A5 Al e b Sl A 1 e
tmknbmﬁ(]frmty preferably be fromabout O cmto about 1
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cmrfaarmrsﬂltsbansendﬂpx(ef&@mee Gfim @bout e3 4@ 2)0%113-(1593.—1@ more
PCT/ 004/ 016551 10 second tube 30), fromth

pPG SFOBH 0 amitp ABQUL Pl 2D& MOE RrpiErallyciolh 2Bay O om to
t BHubEe R THeURS AR mﬁay%r@ffeﬁ[)@tﬂaye E’rf—‘mglﬁg maﬁf@{%ytl@ fﬁ)m about

cmto about 3 cm nore preferably from about

t 8-585ptn abpub 3 o, mete PrAGREALLY flemethent §.9fompin @h@sui 21cna; mnd most
t Bre mwﬁém%%wlfz oaﬁétﬁﬁ%rl:‘&? L8 (the height of the

flirst tub romthe proximal end of the second
t ube 30he diganded 1di omltheledgibidinahaxis 36 of theldaari@@ 2o the inner

Y t re
141 S0 AR Y 30 o 255 o
p pefesabdb frymf abomt @B @ut tolaboun 2 tm, arsbombst pr&ferably fidne about 1 cm to

di st from.t al, axis 36 t he
AR F TGl D SO 3030 skt iina 8 Gprittei 2 BSmapout 1 om
ptoeihanab |c§n, berd preferabbofibm QbSutcl? ta talabetit 41cnf aﬁimmdﬁ)bﬁferably
pr.ef er abl fro cmt ab ut 1 cm .and
P EabaB A P A tm . BrectP g Mal BaYR aroinger MR @ preferably
f ifromitabbutlves aﬁ%tdmsutm 2émmidik ysrem:my f6m laB&it I it aB&: 815 cm, and
cmto abouyt cm nore preferabl

fL fl"{%ﬁt] gg%fg%})@gf? @H?l{td 56849 aboup chllﬁ and, @n Quter diameter of pre¥erab1y

PEBMEILBR! VY crht® BbAR S Win, hnofe SrdTekably2fror tlabdut T L& 1o Qﬁout 4 cm, and
di stance L11, fromthe | ongi tudinal axis 36 of th

c AptArefefably drompatoRi? ¢ peabouicd f frac Bhegreatess disiapesel 3t byween the
3QutSRY siVeRE 494 Yirsp Bubk r2‘8 nd qgé" gnsrdg sEfdeCoraRg gécogd e (';90 may
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mossterablyebe fram| apofitrohem lhe aout 2.6 remt, anore preferably from about 0.2cmto

about 1.2 cm, and most preferably from about 0.3 cm to about 0.5 cm.

The distance L14, from the first end of the housing 22 to the distal portion of the
sealing surface 44 of the first tube 28 may preferably be from about 0.4 cm to about 2 cm,
more preferably from about 0.5 cm to about 1.5 cm, and most preferably from about 0.8
cm to about 1 cm. The distance L15, from the first end of the housing 22 to the distal
portion of the sealing surface 46 of the second tube 30 may preferably be from about 0.4



about 1.3 cm The second tube 30 may preferably have a
di anmeter L12, fromabout 1 cm to about 5 cm nore
preferably fromabout 1.7 cmto about 4 cm and nost
bly fromabout 2 cmto about 2.5 cm The
Wg’zzg?féf}%ﬁ%ve an i nner di aneter of preferabl yPC?’PW?“"P“SI
about 0.5 cmto about 3.5 cmi1nore preferably from
about 1 cmto about 2.5 cm and nost preferably from
about 1.5 cmto about 2 cm and an outer di anet er of
r ef er.abl fronrabou 0 5 cm nore
BrofochiBl -5 Fonatio BEteratly AHiT abGHQuT B Enfbeihg paid most
Prefdreil R roth abbwtD. B0 tH abdutClNerk.0 about 2.6 cm The
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the fltmay bedsurabl to,far repsont pkqarraides A0 comwaginessplamis ghedwight of
tuebersﬁgurwondoﬁrsésefaamm@ss Hu@l%@?@édfbleowﬂnlé: matrgaboug Wisealing
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surface Af anthip efpeach progs @gelsrs)ﬂw heightob thettules 28 end 80 foslsngnging a
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housi ng 22°to the distal ort
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firs nd of thehu5|n to.the distal ortiagn
i ohneg i seyme distenced! b BbesoRAnd g vod Fgnd beyond

@ﬁ@rfrﬁﬂfkl%leédmg%mffic@mlﬂm% QsﬁecmrﬁQr%a&rQ%%iaﬁce)
PCTI US2004/ 016551 11 cmto about 2.5 cm nore

pr ef eframeptionedabarss the beight ahthe ﬁt‘fb@tﬁ’@ 28 @)y bemeednigsprotect its
Qéaﬁtg S@RlcY 44 bAMKRROMhg Qurfact T bLPHE Q%gcé gubgrib ILikeNRS%, B hei ght

desirable to, for reaSons of cartr conpact ness,
|0f e iseqopé tube ag may & usedie pfotacsits sealingssutfavec 6 anddlse 8lirgrmurface

8 ?%e’%&&ﬂuﬂézé’o Rl r!YﬁﬁArFs%rg‘tJ {#{?@ﬁ Ft A%t ﬁeﬁh sgc%tnd fybe 30

ace 44 and 46 oh eac ess the
thbight m«bebe Qr&oamt :EOr instancentha geaogd tube 36 naychase @ ,heighltEprcferably

[ eagbeor t1m WB ag Ztg] ? F@% gnodrf gfeieﬁ%bgy {rghe ok ts?tl gglires to about 2

/ﬁmh mnatmasnprmrabt;orrétﬂ 4ba0Q)2 tinfdsus abdut 113Strrfr€$rtB§ B&lgth| of the first
and, the second tube 3

tﬂﬂoét@fa(?rg Hit rst?ﬁdg{g%ﬁﬁs LA ftmes therhistghy of the ﬁrs&tube 78 and the firs

fie@36£8b LA HiflAthes Aebeind iR 398a11 HE T, 3%&4{1{1 e%oﬂéer?éz‘ﬁ the first
46m%a%exten fromthe first end of usrn

iy chage #nbeighttnieferablyafrpmogbouth & ttm,ﬁo &5 abgt aml tipes, more
gpegérgbﬁ Hoa SN qnﬁrneset%cﬁoetf 2 rtrlﬂ‘gs Sa%ﬂ'rﬁ&? p?exsrgtﬂg %ﬁxm‘lﬂbo&t 1.2

respectlve Y, t he same I’'st ance
airee &, abohtel . hemghﬁlebélghtwéﬂkrsnwdhwbéozs may be used to

o % 8he B RSB AHHETR 4 0 R BERML B e
(hf)usmtgszsﬁefemﬁl)t fitra aBgut rta)metb dpoat.5 6mpy, (hicﬁé:brelfdrﬂ)ly from about
%el tlmgsgtoS t“)loutaZCt?mg's6 an %ogtqgeféc’r%gllyifpo% z?bl'é)ﬁiltC ?Setimes to about 1.3 times
that of the distal end of the first tube 28 (e.g., if the distal end of the second tube 30
extends 1.1 times that of the distal end of the first tube 28 from the cartridge housing 22,
and the distal end of the first tube 28 extends 1.2 cm from the cartridge housing 22, then
the distal end of the second tube 30 will extend 1.3 cm from the cartridge housing 22).
Conversely, the distal end of the first tube 28 may extend from the first end of the



44 of the first tube 28. Thus, the relationship
between first tube 28 and second tube 30 height may
be inmportant. For instance, the second tube 30 may
have a height preferably fromabout 1 tinme to about
W9 2004(1p3%¢5s . nore preferably from about 1.1 tHCOPAS2G0¢/016551
about 2 tines, and nost prefgrably from about 1.2
times to about 1.3 tines the height of the first tube
28 (e.g., if the second tube 30 is 1.1 tines the
hei ght of the first tube 28, and the first tube 28 is
1captrides houging R2hrseferahly fem obeht tlutiree 80abgiut R.Sktgmds, Sopmpreferably
h ) \ v .
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cAQ milbentendd m from theyeartiidae hewging 29). Cowwlsr dhd gistalt mwetxon of the

Fraft s RoRe5bauF 105 gt Bty A0l GhA Fopyne 22

c preferabiigteorh @beut rigmﬂe topabofied Hinksy niqr@meﬁmhlu fromt dboet .0 times to
a%ldLZ %m% tdnﬁﬁicic’sf HRE'e?alﬁ) ﬁ'gﬁra%%tyl 3 El:nggr# ! %ﬁ l:lt g'me}lt &t0f the

t o about m abou
tdintelqurmrmfdmsealmg:wltfaqme Of tlnatsecoﬁd tuheBQall stal end of

the se ube The t al ortl of the n .
sur f ac&toli% or Steﬁlsngs e cr:tcg)cne ucosec‘ggi W% freng % ﬂfeh‘%m‘dge
c gmtsmg gg @refiaratsly ﬂgm&Bomrletfrwtaiabqut ? mﬂm; ahere brejlferﬁbl?ﬂoh&bout 1.1
ahout ti nor e [ o Qut
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t bfeR $eabt@na blihg sul:faéc bf thefirst 05 Z@denbéiséiy St R:last%E Edaﬁﬁ‘g surface
of the seal |2:ﬁg surface 44 of the first tube

i Pf thdirst dube; 2§ may pxteshfram theearidas honsing 42 @re@raa:fy fypm about 1
t R SESEURE3 tinles mible Pxdr&ras] frlamlabbhtn?fstlﬁﬁﬂo éﬁouf f]?imes and most

di stal portion of the sealing surface of first

t piséerabdy from RPpeudd Jctimesr to aheut Hddyn%gh&@f at lamﬁ onh eeabneﬁtuface of

PRkkL e sealing surface 44 of the first tube 28
excencgﬂd%foggdgmfromthe cartridge housing 22, then

t he diWatat tregatmerit oredaf34they emhiaimgd svithinagbe catGidge hosing 22, and
ﬁgﬁg ?Lﬁlé:&%‘??l.a \%glﬁ: elrfjsvxé ?;fag Frﬂown i £ e]c rrP rSnc hde %:%rﬁnc{tﬁgmted to, the
removal or neutralization of contaminants such as by size exclusion, electrolysis,
absorption, adsorption, oxidation, reduction, chemical disinfection, ion exchange, etc.
Examples of contaminants include microorganisms, viruses, bacteria, pathogens,
protozoa, organic matter, inorganic material, etc. Also, beneficial additives such as

flavorants, vitamins, minerals, nutrients, etc. may also be added. Examples of suitable



sealing surface 46 of the first tube 28 may extend
fromthe cartridge housing 22 preferably fromabout 1
time to about 3 times, nore preferably fromabout 1.1
“;i %ﬁO about 2 tinmes, and nost preferablg from
QFBWIOP1G ¢ ines to about 1.4 tines that of PHEUSEMMEEs!
portion of the sealing surfage 46 of the second tube
30. At |east one sealing surface of the second tube 30
may extend fromthe cartridge housi ng 22 preferably

fromabout 1 é.i nﬁto about tines rmreaﬁrefer
PRlISRBIENt Medias kpopay iy eéﬁd’tﬁf describefin UsthcPasgpt Nos. 2,167,225,

Rt esgibd, yr2f706,a00w12, 1,784 bi4TeS05 A38DOH4, F7o4 ahd €%§7 015. For
that . of at |east one seali ng surtace ‘of ‘thé first

E¥peplo g watep {ramedt ymedias mawdpcludie Wi aare neptshimftedc o, ofe or a
tCBlﬁblet‘O%tOf chrBen &8s "RYivaed &Rsbn! gu@ﬁnag DRbEJE 51109%%r1%0n or a block

housi ng 22 preferably from about time 3
1of PEEPUS gafben.pPle fBPeIh PYwdar interbd wthla Plastiordgndeo oalfwutike), ion

tekdBSze ARG RS, m%sf@@@m st BHRPA ﬁljnia?lor% 'AE%]%P“QS fibrous

about™ 1.4 tinmes that east one sea surftace
diltratiph gtrepgures: gtct u beoligOpartitddser CbatEDaS (ﬁiglt Slmedlcmdé&il} poiyethylene,
t rcid i 22, .and may
?y? ¢ r%(lﬂﬁg% m\?atﬁlc;w& Ic? 1}:11%% f’lber §ga a:pugm{\?1 ed1aé?r{12’xceous earth,
|et¢cl Thzbl wager ﬂmﬂtmmtmédlmnt ef:lthisomvéden rﬁ@nwairisé) lother conventional

nekg’ B%F%f?gt IE}% o raa|<§ r@?& @tgis) Pgattjcgw? Slgé’%&%‘@fs%ho 09/935,962,

0Bi6g 63NN 09382981, 1 WI/832 138011 Qdl736i739,Nf@I474Q0%6 '@97564 919, and
excha%%g, etc. Exanples of contam nants i ncl ude

Pt ani sms, viruses, bacteria, pathogens,

pr ot 0ZQahovhy iR G oMRE th@ﬁsm | 1095 %ﬁg aﬁdlpﬁﬁa?l |Bin n?eta channel 48, a

Al so, benefici a additi ve suc ran
vptch$0ng cami Fdraahouldeu 4, adt an o-ging. 56nw)/d<ablslnrdble @.8d&at. Nos.

BEX%a8pl £3 0% 4§P'§®@'5@4%d%99f“16§35916 PCT/ US2004/ 016551

13 "Wat ér "treat as”known in the art are
descr AbelbwminFigl 1,Rhe eamridpn30 m3Ay b6 BsedAb a wﬁ¢r&ﬂﬁnﬁ8devxce 60

93 77 4. 764,274 025 8, .4
Sobinz i e Wopfe 63, Sorliblreekiel S, ven Hoking, i nd a7 oule
rhmysmgnﬁﬂ u&ievate?uteammt cwotridgd Afidt deglice Gk;aygj’(bﬂe@it\)/el@ be referhred to as a
i nation of carb activated carbon, such as
e B P eE e o Bt 00 SEGPER C-ORE T GHzoBH s of the
Grinef G Q4B sRENUES bf thie BLRt B6 ad Vet 86 Rbifigs Cre?ie&%fy 0l.“he§eh<53rmgs

Ilke% ion_ exchange nedia (e.g., in the form of resin
Ba284 72 mayberprptested from tﬁéﬁﬁ,a%‘é% that therfirsts70 4nd) sependi 1Bro-rings

?ﬁa‘&%t&‘l@ﬁéd W?ti‘lﬁl the dé}q@ 0 ye 1P fHaf t.h%% ar (ert of’ patl baSe average user

} [ ver | oade
@h draglee/shg analyinetidanedge obtavaminate memrmgsﬂband d2.aThe fiwstasbe 28 of

?Tléee d%%tnggf %}2 Qé%ﬁﬁ%g% ngadk Ehe outlgt housmg §8 anci ﬁug stecro(;“lgl Eurg%%t() may

cscnliuglmtdnml a vmthensmg ea? Uﬁeﬁm@m amydasvet bettd the outlet
Housmg 6% sucﬁ%’i)at the Inside otj tl?e3 rststﬁlg)c ZSOgr{d% e5 is)l%e of the outlet housing 68
are in fluid communication. Likewise, the second tube 30 may fit over or into the vent
housing 66, such that the inside of the second tube 30 and the inside of the vent housing
66 are in fluid communication.

The function of the water treatment device 60 and cartridge 20 will now be
described. Once the cartridge 20 is sealingly engaged to the device 60 as shown in Fig.



09/ 628, 632, 09/832,581, 09/832,580, 09/736, 749,

09/ 574, 456, 09/564,919, and 09/347,223. As shown in

Fig. 10, the housing 1022 may additionally conprise a

notch 50, a cam 52, a shoul der 54, and

wggﬁﬂﬂ 4959 56 as described in U S. Pat. Nos.PCT/USZ004/016551

5,525,214, 5,527,451, 5,928,%4, and 6, 241, 103. As

shown in Fig. 11, the cartridge 20 may be used in a

wat er treatnment device 60 conprising an inlet housing
ressure . vesse ent .hqusi_ng, 66, and an

Ei P pREFE Yiske) SRR st P [SRnhioR i ChreadgBivaiird, boled,

dc&WvﬁE fa¥RYied; @hdpdtttcld\/l@llchiedbetcf)@cf &E ﬂ@ﬂcet@ sash fhat colpdnBhated water

t r eat ment d second 72 o-ring may

§EFF%%%¥S'65@I%‘B“ f*}?é“‘e'i ‘?ﬂﬁ'é'Pg é? %%ﬁﬂ? the prosgire yessel G4 aurrounds

et dadttid @BhaRihgVR2NdndORe BOWRIE REFace ot stﬁ';e GdebYhube 30NERPenters the
o-rings. 70 and 72 may bedfrotecte fromthe user,

SHEHIEE 124 VieHBE fergient gredins o BT 7 2ragted #%g% mewey thesugh the
%a ﬁ,eﬁtefﬂ dM ‘?J”zﬂxdt hé& Say ik t
tr each ¥ of the éver age ugcearﬁgdgéjo H& E tﬁehﬁ%leﬁggn 28, Treated
&anagsefomd glorg Hwiinsidesuriene of thej fngtstub'ﬁ(ﬁ8amjiblk2to pﬁmrafel thes first o-
f seal ingly engage the
w?% i %ufé’fc%‘gﬁ%s andé t glgt @gg@%&t ube 30 may
seal i fitfry asrrgegel stusténns thad usgi@cab.in Bhye wfa'ter sﬁeattmtheSygﬁm that

?ﬁé’ unttang) XS&? %ﬁl‘ H)t boe rﬁltb(gq 8@% kr%edaﬁgtgr? Ih'@m% v ?%ngfoflﬂﬁé)resent

myhﬂlt&in hmwsneng)r(ﬁ&:ts ag“afnsl matf}l @ﬂsﬂclﬁp@tﬁuﬁl prdblefd: For example the
Li kewi se, the sec tube fit over or intot

(0]
SOAEIHEY efG, 61 ik o e UTE REMeh b nEe he gty of the
padbas B0ngnd. Vi e td DEOKEDlnd 91S) L soBh e s o
sealingmengacgehe ventdousing 66.athe firtidebe?B biing sqalinglpengaged to the
I
SBRE obalk 000AR ietdo R comind Ly B R0 g FAMOAE oute
POFIngBomd/ thd 8e8ad watdr. 1Beforcrenpminsted rveatardha glasséd byralye second

E-g'l ?ngf"éh% 1&__{ 5 mF &é&ntqg fﬂgs:t] z??rg f({] adab#%ﬁvélybe %qled with

etrganingted t»hzeerd evilhe egap03> lmhl dchad safelhit Aoldnekt ecbnvintifdted water,

nters th stemthro | et .housin 2 and .
iteridif ol T2 GThe BROE I vl i dadamiagisd suie dsakigg pest
feUsiong odtngeTd THeavAtttRhERnEaiR G0 ntly AddeRs tb WR&ent, or
nr{y\grsthe cartridge 20 via the treatne

0, and e
fFé%?P&h%‘if“e ¥ ayhighscontaghinaeg water; Ghaljgngessthe m‘%ﬁﬁ@h Of ﬁé first o-ring
b0 87 tvERHg JFRAhAnatd waBGniRBRX theSgb O SR Il
t hr gughn{ghe out | et v|E’)ort 26. Treat ego?b Wasgigr)15 QQEOI%Q%F treated
HMatsneppPle i nsi de surface of the first tube 28, unable
: gr gﬁgﬁﬁtg egout tcfr t bg m&%ggltl? g'batgcﬂg/atlers WI]CII gha(rjlging the water
treatment cartridge 20. As shown in Flg. 12, in a cartridge 1220 and device 1260 that are

different from the ones previously described and not examples of embodiments of the
invention, or alternatives thereof, the cartridge 1220 has only a first tube 28 between
contaminated water and the outlet port 26. Such will most certainly contribute to the
recontamination of treated water. For instance, as shown in Fig. 13, when changing the
water treatment cartridge 1220, after the pressure vessel 64 has been removed, water

adheres around the area where sealing engagement occurred, such that when the cartridge



There are several situations that m ght occur in any
wat er treatnent systemthat allow contam nated water
to be mixed with treated water. The cartridge 20 of
the present invention, however, protects against many
WO 20818160t enti al probl ems. For exanpl e, t hBCT/US2004/016551
contam nated water, as it fikds the pressure vessel
64, challenges the integrity of the second o-ring 72.
If there is a tear in the second o-ring 72, or the
second tube 30 fails to sealingly engage the vent
2% isrrgmewed, eensaminated waighd4 zlspw%rgns ainj theloytsida gurdasg of the
togtléthl%usiﬁ%‘éd %Lenh’@ﬂ'ﬁ? BthE Shstliel shr R fof 1R o%@t“n%ﬂ&i g 68. Thus, when
contam nated water Trom penetrating the out el
1O§¥/ qagfrid® ianebertere contarpinalgd watee 74 belefvahesitrooft ssalingangagement
-1 7 I S
(P s, BEagPRe Rk oIBLRRE B Hnef s Whe 6 o8 oBlyy AR reaay
tegated [waged. \Hawevere imthanvatert temdtrogant deviceT6ik anyhparBRigei20| previously
el . 1 nat ed erl...  dependin
SbsppfBa 3FLE 1 W RobEioR GPL A PRLRGElerspe SEBRIEHE S, such
¢l ttherfirsa b 28zdndr thé ealtétigugiag 68 shdudd sacmmdred -fFon Gontat with

The wat er, treat,nent devi 6 .al so esigned to
5P e sater oY Bhn i el T <R B s ogeeement
Wik @Ew Gtk trenges chltdge20egirksy irdthe gdps2{i rst o-ring 70
by Ve%is{}) contam nated water that overfills the ga
I

32 safk i EWCI4 Pkt gtndan] 430 raaraptoyave a third tube 76
Qﬂﬁélﬁféhlﬂ%b?&gﬂ‘%ﬁ aiplug lﬁ)hiin%)% ot tﬁ@ﬁrcé%lterbe.t»s_@?mg (’)I‘ﬁ@kl?é housing

when changi ng e wat er reatment cartridge
Rowry be lqoatgd oppthe jpresgure yessel Hfd suptp thatiad apewing 8010 the

t ' I f ; [ Lb
Tighure bsseiduby R ABLhD S BTSRRI bR GICRE 76 15éh
dhe thaindaubey & off the centridget 1420 maaytsealde odd2(F $laof thelpresaure vessel
fipst b 2t ween., cont am nat ed er_and t

b Thito OB RSt R ATE BhiCe MRDCEnd i e 142 was
tilserted, eootananicd avitenwoiild tagras e@dowght e .opéiifig I80St HoW@ver, if the
as .sho in Fig. 13, . n .changi n he _water

Chuidirlob Ruppfingooird g TR BioJe sy veses! 1664, the
hﬁé‘slslbe%ssé]em exbuld\all eFith @gl&aﬁmeﬁawﬁem m%éﬂ@'i&ﬁ%ow € third
sea engagenent qccurred, such that when the

U Jéqn %Gé‘q‘\/%“é M}w@gﬁ@'é@rﬂ@sz%ﬁm Tristakenly| gperaing theswater
rtRABREdevice N 60 IRdue 8 waRE Bfatrhént Shritfze ABSh Pkl rom t he
outside surface of the outlet housing 68, even

rol | i Ag sheva meFipnk, ard asnensieaedysbove; @ pottionenf theosespnigtube 30 of

ric] LS. LN te .
G A AR NBLSET L] k54390 L oy i conts
exgage adoiioweniB4 bf bealpe 86 esthievaridge 20He insertddeintohthel dévig: 1560,
cont.am ngte alre

68 where it is able t - . dy _treated .
AP i Yy Santed TR 1P e on S RAC ST 1 Rigchanical
Qafidr ordfiRiod Andoembiatasling a pdstentapAhed forde .9, mdving & E@ldwer or
g_gH ect qn of, water occurs outside of the second tube

’ 1%#9 lower in an open position).

As shown in Fig. 16, the cartridge 1620 may also be used in other devices 1660
utilizing a pressure vessel 1664. However, the cartridge 20 of the present invention need
not be used in a device having a pressure vessel.

The present invention may additionally include information that will communicate

to the consumer, by words and/or by pictures, that use of the present invention will



that the first tube 28 and the outlet housing 68
should remain free fromcontact with contam nated

wat er. Any contam nated water that is trapped by the
sealing engagenment of a new water treatment cartridge
WIS HEst in the gap 32. As shown in Fi gs PCTESROHHESST
14-B, the cartridge 1420 mayt@l so have a third tube 76
whi ch sealingly engages a plug housing 78 of the
pressure vessel 1464. The plug housing 78 may be

Ioc d on the .pressure, vessel 1464 such that an
b°éh e‘& %‘3 s that d%d‘ff’starté‘m“ﬁrt & digezity, oF a dreated pwatergsupply, and this

futforitetion Avay Ondlide gheSAaifBOr sapriott6het BBellater E&t&ﬁérﬁ 8ro§§cts In
%éh t hat the third tube 76 of the cartridge 1
&e

Bhly iesiggblenvaratied B nfEmptiods By dncludes dhat um@t the invention
Prosets héatrfép d- %Htaﬁﬂlhﬁd)nv‘@ft Blrealy tRARE W&, d%\éh&'ﬁmglﬁG%e use of
and no cartridge 1420 was inserted, contam nat
ﬂmkéseswetﬂswcwpéwﬂt nfamghion Hat @pléwpmglusaatel—mv\tbv epnsuiner, by
t\hla)?ds a‘ﬂ@ By Qﬁlr%s‘l%gt &Q'SPEHe%JEQné}' &'? %rgwd? € partlcw? and related
_|nserte ressure vesse pressure
benefits as mmtmbuh@txbmtd Thietitrforoatipa kam akkde vwg ,eardvaﬂsmg in all of

S, t.ube 76 and .t he .
RGN JREUR MBSkt 08 o E Pt o8 s gt o
mﬂ@nwamemwuﬁmeatnent deV|ce 1460 wi t hout a water
treat ng cartridge 1420 | ace. As shqwn i n Fig.

| A o SRE e B doeerk pR inp BB ea R b fence; the

hlﬂebfbn&;@ aﬁf doddﬁﬂ:nf) ot kelgeconSmivaYas far @i dbnaRatdt GHNFor art with
surface (e.g 42), such that it contacts and

ESPEFhtodthe BreF"tB‘F in¥eRtionga of a val ve 86 as the cart ri dge
20 i swhile phkietal &h
val ve 86 ?,s 1acta uat Sebd&rhgugat/ﬂgg gréggqﬁvgngwgar% acrt lfﬁ?tr aégd and
ﬂeﬁb@b@ﬁ itovankd beiabdens to ghnse ekilled inrthe anthad variaus other changes and
. o ; (s
g\t'le({hbs g?n gﬁg% ‘hvgﬁ&t?gﬁrm%tefr&n tl?e ?nt ﬁ%ccglgmf'\ﬁbe lgventlon
l!ts iss tleereforien inkéngied 1t6, caviee it athe rappgaied&zﬁhmayll adush dh@nges and

L 0 [ devices 1660.,utilizing a pressure
\%ggiéﬁt'%%%sarﬁbwv{g\'fb es‘toﬁ%Oftgtst'?veaé(é“ 20 of the present

i nvention need not be used in a device having a
pressure vessel. The present invention may
additionally include information that will comrunicate
to the consumer, by words and/or by pictures, that use
of the present invention will W) 2004/ 105916

PCT/ US2004/ 016551 16 provide benefits that include
assuring the integrity of a treated water supply, and
this information may include the claimof superiority
over other water treatnent products. In a highly
desirabl e variation, the informati on may include that
use of the invention protects against

re-contam nation of already treated water.

Accordi ngly, the use of
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packages in association with information that wl|

communi cate to the consuner, by words and or by

pi ctures, that use of the invention will provide tnfOYDVWSE
particular and related benefits as previously

menti oned. The information can include, e.qg.,

advertising in all of the usual nedia, as well as
statenments and icons on the package, or the filter

itself, to informthe consuner. Al docunents cited

are, in relevant part, incorporated herein by

reference; the citation of any docunent is not to be
%ERﬁ&éued as an admi ssion that it is prior art with
respect to the present invention. While particular

enbodi nents of the present invention have been

Bl ustr | . Vi 10

Those Ser e et Raelb g ok Ay Ry AR B8 copate of
gfatinehiand relqasahlyi eognging & wvatsetrestiepat devich said watergeetmienigartridgen
theiceiiel id thandossoee of the invention. It is

therefore intended to cover in the appended cl ains al

such changes and nodifications that are within the

& opea bdusinkyias iriled V@ MitioButing balafel into\8hiStated tfeatrheM d¥Biridge, ah-outfet port

884G L S TERE 5 b G2 e8P iR e e or eating
welkre segkttEayneatmyalip balpg én fvid @mntunieaionevith salemiecand saiaballet port;
water treatnent cartridge characterized in that it
conprises: (a) a housing, an inlet for introducing

(Rat era firpittube semprising re inside suafaereantoutsie syrfacky e progimabentd] and a distal end,
RAdrin atdQisfdRE oA SRRIe Arfabd FBEEEoNGERLrAE QM sSMh G s B nd
treatnment cartridge, and a treatnent nedia for

treating water, said treatnment nedia being in fluid

@Y NMTuUAN$eCAiditedd covhpriRing @h Ghsidéduethcepdbust shrtd, b BloxiRfAl dnd, and a distal

). a first tube conpri Si an ipside surface, an
én@t \gtileae n zgze t ggee(’)ef S 18 gﬁg‘é}%f%’g% a@%&x&q %J}ﬂjie Urliees 3|sea81|1§]s’urface;
wherein at | east one of said inside surface and said
i I ' in ur face; and .
g T e
apartiqneod saidfirpirteheionedid seepid tubpshrqundis the ather seehdthat wigen ie fonmet between

LaRERS 1R Raidkecd R Hbd, AilaH SuSULIRE B s@ﬂ@no&mgguéﬂlﬂﬁﬁ W8 is prevented
surface |s a sealing surface; wherein said first tube

feorp Heyyae mfoghs &8i d housi ng and surrounds said outl et

port, and wherein at least 20 a portion of said first

%ube Pr sai d second tube syrrouynds the ot her such that
gap! 1e<Vafe5 FrAtpenh earthidas pecording o fhe prepeding glaim, svtieiginaglepshene said

debling surédoelofanid Getbad tusdbnd aldeasihne Saad WalhQ YsFadGorShig Mirst faBd are coplanar.

water is prevented fromflowi ng into the gap.

3. The water treatment cartridge according to any one of the preceding claims, wherein at least
a portion of said inside surface of said first tube and at least a portion of said inside surface of said

second tube are sealing surfaces.



2. The water treatnment cartridge according to the LL
preceding claim wherein at | east one said 25 sealing OYD wisg
surface of said second tube and at |east one said
weERbd/igoigur f ace of said first tube are copl gy uszdoisss:
The water treatnent cartri dgﬁ according to any one 0

the preceding clains, whereimm at | east a portion of

said inside surface of said first tube and at |east a
portion of said inside surface of said second tube

are sealipg BCHRS . :
2004/ 105996 Tﬁ?écjz% Uszo%“zfﬁ%f%%‘ggfuiégy&f%?ﬁye°ﬂfé?° preceding claims,
t r eat nent WBHFIP P3¢ st 2ad segond; trRgs tre Withapt erfiegsof t he

preceding clains, wherein said first and second tubes
are wthoyt o-rings. 5. The water treatnent cartridge . .
accor di nggt Jg%lﬁﬁterg‘iﬁeé t GapfEdgsaceordineg apy e the Wf‘@?‘& Flaims,
t he di anmetbereiofthesdidntbter 06 saiteinsidy fusfae obfaié adcondsRBORErom about !
tube is f . about cm..and.wherein. .
the i amer e ARC e asf P W ncry S i AR AR Or sl
tube is fPBpisdtgeboy05 core souhsut 3 cm 6. The water
treatment cartridge according to any one of the

preceding clains, wherein said second tube extends '
from sai dof iTﬁ% aten framentrtadge pegording to apy, enechfithepreceding claims,
from sai dwhatiekaid Eeeatdrﬁﬂﬁtexl@ﬂdstffohﬁb@ﬁ i@ Uk N@d sald firkh@be extends
wat er tregtomg;ggwgtzélrrtgrti (ggte ‘%idcogdlng to any one of the
precedi ng erains. o waerei A A pdttT®n of said outside
surface of said second tube is a camsurface. 8. The

e .n .
vater 11 eal FhlbaCAthidA0GAGRALAAG bR B Alochilf claims

preceding clalnms, whereln sai
conpr i ses WAerpindpertion ¢fsaid ewtsidrommriese 9Edaid second ube iagicam surface.
treatnment cartridge according to any one of the
precedi ng _clainms, wherein said distal end of said )
second t ufe TRSYEH FEAPFH FArCARTLCG0SHIRG o ARY00E RENE Preceding claims,
cart r i dge whertis isaid)trautripheadid cottipfiden £@ial fdncafah Gloti. St al
end of said first tube. 10. The water treatnent
cartridge according to claim1l1, wherein said distal
end of sA&i d'bfwatkst trdatniset castitidga dscofding o mionk ofaltegpreceding claims,
tr _eat ment whakih ' hiq %%tah 91396Midase&5§ @Jb@ rextexgils Sroﬁ'P&a?d &/L}Qntreatment
said distal end of said second tube.

cartridge housing a greater distance than said distal end of said first tube.

10. The water treatment cartridge according to claim 1, wherein said distal end of
said first tube extends from said water treatment cartridge housing a greater

distance than said distal end of said second tube.



