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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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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
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While the specification concludes with claims particularly pointing out and

distinctly claiming the invention, it is believed that the present invention will be better
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.
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Fig. 11 is a cross sect10na1 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.
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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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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
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first t 28 may be circul ar, and .may
coBFEbREwT ) tge A g e ST ahe ﬂ@?% BTt Bapy manner.
ﬂi—ﬁéﬁ b&a¥ rHeOrHQ& fr@'ﬁ o‘ﬁls’gk ﬁior@@f b vaSety ot Wcﬁ?ﬁ gﬁtrluding, but

rst t 28 may romone of nore o
noaii'rmttesi taf oneadrer ¢omhtsnationodfipdastigs, retsl andadllolys therexd, fibgrglass, etc.
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i nvention,
for sealingly engagmg with an o-ring. When the first tube 28 is without an o-ring, there is

no chance of nicking or tearing, 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



sealing surface 44 of the first tube 28 is a portion

its inner surface that is highly polished for
wosmad/i0sgiey engaging with an o-ri ng When t he fRABUS200H6551
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cfeguricheantfepaly s Thant e i e e® Sul Rajre gt B 26, but may
sdrﬂﬁmﬁgﬁ’é R v f@&ﬁd 6r4th9fou§19{e%(frt b&lin EH)bﬁ*la% ?elbﬁThe second tube 30

ext endi ng beyond the sealing surface first
miay be n@e dirvch &nwmrdoneh)é adiagetzlof erateriads, il’mdncﬁmg,dmt nmhﬁnlﬁﬁl to, one
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01‘5@1@8 NERLLEE the RBGhEARE! R Iy DErd Qg tslfadd 461 %Ebsﬁown in an
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mgy of awg nof be kuppsﬁocbhyzl oncu&nemaie ritay Asesshawsen Figi§-A uthe agoend tube

6830 rrt el rend e RSN T g’ mey s irbyerd o e frst rube
283fsuf:ﬁ"§1at H8IRBH6AIDE Q g@ﬂ BARS iioahby aspﬁ’ir{ §H@d sEdnd tub3g06A30 as

seal ingly engaging wth an o-ring. The second tube
itreatends fnmaythwoﬁrst:m’oprZSSeAddmomlly;rms esho:wnumg%;g @B, dhehsacond tube
6B3¢ ga? %gtlelncri] 9nv§aurziffra})m theafr}st tube 28. As shown in Fig. 7, the second tube 730

may also 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



may or may not be supported by one or nore ribs. As
shown in Fig. 6-A the second tube 6A30 need not
woentansh16r om t he housing 22, but nmay extend oBCWaIS2D04/016551

fromthe first tube 28, such that the floor 6A38 of

the gap 6A32 is forned as par@ of the second tube 6A30

as it extends fromthe first tube 28. Additionally,

as shown in Fig. 6-B, the second tube 6B30 nmay extend

' r f Fig. 7
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&%ld'%gﬂﬁ&' 'il{ea&@taf'gortﬂl (}fh s%gﬁlggj QurritRes 30 d%gi?hg%ee Fig 5-B),

I'n prot e sedfing surfac
prsﬁerabnefro&eabomg) Is ainf m:aboﬁﬁ 105f cmhmoseepmf&ablybfeoxa(hbout 0.2 ¢cm to
whet her | ocated on_the inner or outer surface,

abpuich? sa1. and mest Rrefesily frapeabept &4 cm oraRouEGAenp olﬁlfr%/l@ﬁ as shown
19fF1¢ he tﬁeefééqgl% J4RE iRl tutleX ﬁ ay bRY %P&eétqge g%"ﬁhgggrface 846 of the

surface 4 protect 1t. second tub
spe@ifdetubd B30 bﬁxitemﬂin@ eyyond théeealing sadfadge®46i ofnhefecbhd tube 830 and
seal i ng surface 46 a di stance L2 (See Fig 5-B),

sy erkihgdisalepd of thssatond. 4! ci:ffﬁ()t%?e!?fbout 1.5 cm nore
pref eA@g# ol Mﬂ};a@% dEta%c@ Ufhe tfé?%%g%e%c%ﬁglg?%‘i from the first

nost prefera from about cmt out
elnd roff hmrhouamg@.ﬁdnxhe secorfd end of thet Homsingi2@hhayobe preferdbly stom about 3

t ube 828 also p o ct the sealin surface 846 of
Ct“hfé’ bR ey HBE RISISTRYY ﬁw&%&v&@cmg abeptilRemy @53 gt preferably
874(§n alldi 8 3G Fhd 0B fle ki 2
st a gnd of the gecond t%gg 5%39?? P?lgﬁym 1¥E‘?tulbe 8), from
tE¢ first Bnd dhtke Hosdimn22td tBe distud ehéd bfjthe fivft ttlllme281ma§ prujerably be from
aéZ), fromtg?% first end of the_ housi n 22 to
aiiche cahEp #iouf Reh duE Myeforab Qoweab,sp &P “}POF‘F @rfm, and most
ﬁ@l@fﬁ%lygfrom about 1.2 cm to about 1.4 cm. The distance L5 (the height of the second
tube 30), from the first end of the housing 22 to the distal end 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 1 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



cmto about 20 cm nore preferably fromabout 5 cmto
about 15 cm and nost preferably fromabout 6.7 cmto
woabmaunsBe4 cm The distance L4 (the hei ght of pChastionstessi

tube 28), from the first endb(gf the housing 22 to the

di stal end of the first tube may preferably be from
about 0.5 cmto about 3 cm nore preferably from about

1 cmto about 2 cm and nost preferably from about
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5158 5000 X Hi BIOER BICTGRRD 1Ok MO -9 (1 8b38 i and most
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prefera rom about cmto about 2 cm and nost
pr ef eFlmbdigtahceobi hhfoarh the tomgittdinalbaxig 34 .05 tlnrarfrideze 20 to the inner

SHAE 6 SstoneGURE e T BreTeghD oo sbau SsBbiospongS em, more
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preferab y om about 0.4 cmto about cm dnd
qimoetf b3 ahi. y The sevoad tubie 30. rﬁa)cpmfeoablﬁbmqa maﬂlemumfom about 1 cm

st. fube 28 rabl e an ipside dia

b b3t S BRY 26e Prols B DR by o5t Senboit Eciy SR preferably
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fdors bbag €. 5Ldnh to Abatn3tSham,| morgiprefeiahbi fram |abouiﬂ onh tg fwut 2.5 cm, and
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LS 0% B B e B SR BBl e 30 may
preferably be from about 0.1 cm to about 2.5 cm, more preferably from about 0.2 cm to
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



fromabout 2 cmto about 2.5 cm The gap 32 may have
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cartridge 20 conpactpe he hei ght of , )
fi _rsesae%sntwe ﬁ!gp oYy BE% Sight, i o yhe aey&@sgsegne protect its
S%@g%uf_lfﬁdﬂ@éﬂ g s %‘% fﬂi‘& 46> til@ggcofliﬂ BB 6L RBwRECHe height

ess t e|g of the tu 8 and 30 for
oﬁﬁxgagémxg tabe 3k miay ebe asa] totphetegfrisaeaing fuefabedghbd theeealing surface

giad st et Brisp e BTt briroRgTt e B8 ambpgcond tube 30
h&%H{Smaﬂ/ be '11'?1{351‘?51@ Se8ARlsEntd z1‘1§e §deGnd fuibE 30 &%ﬁa&%ﬁﬁ&ﬁht preferably
t 0 may be’t hei ght .

e second he same mninu
foddd athdud latidy to iabout2.5 ftmree,smemb;btefdraﬁziy feac hbaft 1t hémes to about 2

(i 0 TN T GRE NGO 20PN L S & S0t de (PRLE i of the first
tlﬂ)fe ANe 5 YPfe sg&nﬁriﬁibegﬂ) Ul GmeXinRidigAeyLid ﬁr&atﬁﬁee@é, and the first

he seal’ing surfaces 44 and 46, respectively, sane
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h3EkinEY2 PRY&G By TRdH RboR EfiBE 3P h¥out 2.5 times, more preferably from about
1.1 times to about 2 times, and most preferably from about 1.2 times 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
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portion o e sealing su face 46 of t secon

Béfevably fremit ahodt 1.3aimdsr torabbiiel .4 amtasithgeoftad llfﬂBhgleZS’k)aling surface of
Conversely, the distal portion of the sealing surface
thgsespnd Abes0r st t ube 28 may extend fromthe cartridge

hpus'mte??reatﬁ{eﬁ; ﬁ{eglg:%/ﬁ 1]#{15)9% & h'l'iqe% vﬁﬂhff?thte%aﬂhggé housing 22, and

times, nore prefer rom a times
may function in a variety of ways as known in the art, 1nc1ud1ng, but not limited 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



about 2 tinmes, and nost preferably fromabout 1.3

times to about 1.4 tines that of the distal portion
woao4/tesoseal i ng surface 46 of the second tube P&A/USADO4/016551

| east one sealing surface of he second tube 30 may

extend fromthe cartridge sing 22 preferably from

about 1 tine to about 3timss, nore preferably from

about 1.1 times to about 2 tinmes, and nost preferably

' - b t
AT e K55 108 oA DEP {18 el ¥ 2167225

2308MBRS2]172,766, 4,89R 77D E7@EIKIU] A®2S 143824094079t il 6,838015. For
tube 28 may extend fromthe cartri dge housing 22
exapler Aty freaieabdnedias mayminclydeaduiit arg potmbigitedpioe one or a

CQ]E]S{D%{I&IP 5? cgrﬁm aé),?%'rirl]vgtg% ﬁ%ﬂb?ﬁ:} {:l? ﬁsﬁ% 9{1‘) o% 'i)fdtm %ar&;@ﬂ dor a block

of ipgesust MBomforatarb@a@bwdaesm&&id ngthswrﬁlmle lﬁlﬁdert te the like), ion
second tube 30. Water trea}t ment. nedi a 34 my
cxdiings mediani(e B intthe form (ofi wge hodsi Ay §§rat@ﬁdmewﬁgﬂnes fibrous

ﬂll%g{f)li} ds?rﬂéfu smet}(':? &flﬁfe mﬁértl ¥ ﬁr @%ﬁ@?g@%gllfﬁqoﬁeﬁ) polyethylene,

on ehﬁrgairﬂoziﬁﬁécbmeb-ﬂ)lmnbamma{ﬂb@r glas$ wabs, urainagdiatomaceous earth,

B b et Sh R eSS convetional

vk D8R entShEdias B UBLARAGh G ipaM Rg;?tﬁoé N69/955L810, 09/935,962,
m croor gani sms, Vviruses, bacteria, pathogens
0preag ©ada, O%B@aﬁﬁh roRr832r5801 N09/Ga6749, ww%s?zmss et09/564,919, and
Al so, beneficial additives such as flavorants,
09/31431312%3 m neral s, nutri ents, etc. may al so be added.
Exa I
ExamlsShogh 11 30! 6 40 2R LR SaRETH NI AL ¥ 45, o
ndeeh 50, e cam rv 2. aSshoBhteerﬁlZl hiod .an 2-1i6Z , 56285 des2riB&b i ABS. Pat. Nos.

4,172,796, 4,493 4,764, 2 4,025, 438, 4,094, 779,
Seana-254a372 54, 5F98§ S%éx%ﬁl}ﬁ 1, Wéter treatment nedi as

may iARChHAS in lf”tﬁ‘e g r1 ™ot A5y bO usdih Lyadr treatment d device 60

conbi nation o arbon 5 act’l vated carbon, suc
camptiging ah iplet hussmgﬁbom pressure. vesset k4, mﬁ/emdmmmgo@& faad ,an outlet
or .carpon powder sintered with a plastic bi n‘ﬁ:i:r or th

hppsing 63, Anwatsy fpatfisat rartidge @ad gevice mayirolleehivply pe rf‘efgrr?fi toasa
“Q@égstreatfnlléﬁ s§¢tw atg %‘ nﬁﬁmoa_&,%%n fh g ﬁug mdy bdrfnliQAch of the

structures, etc.), zeolite parti c es or coat’i ngs
n(rxer gr puter Surfrced mﬁatﬂed)ltletrﬁ&l andtvieyt @nkousings, respectively. These o-rings

r nodij f i ed wn or m.cro-fib webs, )
§ Pngﬁaznaba s%%@s%be% tu§ers sughpthatrihe st 2¢ 8 seoRd TR o-rings
rﬂﬁgddeaor?éﬁté?if fthih$hé QUG 6@ E‘udEBt}iatCtHW Efescﬁltg i h&dch of the average user
nvent | on wat er treatnent nedias as describ
stJtiat hé?alie mappot ddnsage ©8 LABENBEE, th 9/rdgSs, 796121d 72. The ﬁrst tube 28 of

}%éagégiggéém%géeggéglg%égagg% 834 S%Qymgglé and tlfregsecond tube 30 may

sealingly engage a vent housing 66. The first tube 28 may fit over or into the outlet
housing 68, such that the inside of the first tube 28 and the inside 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.



As shown in Fig. 10, the housing 1022 may additionally
conprise a channel 48, a notch 50, a cam52, a

woshodioders 54, and an o-ring 56 as described i rPdI/&2004/016551
Pat. Nos. 5,525,214, 5,527,451, 5,928, 504, and
6,241,103. As shown in Fig. 11, the cartridge 20 nmay
be used in a water treatnent deV| ce 60 conprising an
inl et housing 62, a pressure vessel 64, a vent housing
185h & mAPYe HR fi I
catr teﬁ%}gsge a‘oeggééewrggesprral)sl&%ﬁf |verlglti tf)-té{egat?ﬂg% rlaédly iited, bolted,
saswad, fayver el srtapefateldehtchs@ stte)to. theAdévwes(SO sithahat csmammhted water
72 o-rin r.oun ach of _t er or outer
CRIgFY ‘é‘Eéxgﬁf‘ t{\{ Teueh the ‘élflet 88“%%6%‘?1‘? ﬁB%ﬂWdH%ﬁSH&sVeSSCI 64, surrounds
theé Ving PR Biedulide atfhcBlME S LR ters th
prgé}grggl ﬁﬁ’l" 0 the usgr . suc% tﬁat tﬁ :}ﬁt}eo?’o %Pd enters the
csﬁandgedZO’ZVm-the mgatmemaynd:ma Ghi eMiatet isi trédted abdt aeosies @hrough the

b R BB S B A A T
V&Qa’tér i Eﬁcezpilé’r@j hg%nmy‘s%rfab §f thk tglﬁ: ] unﬁﬁlg é&gérgriﬂa%gﬁe first o-

0 may sea |ng engage t out ousi ng
rmgd@nzmdlakﬁ@caothmm;gh theadltlangbn}sn@@ge a vent housi ng

66. e first tube 28 may fit over ar into the outl
housiTHEFEH® SEYREH THAOPHEAS Righl Q50 1 A8 PFate eaipgnsystem that

aBO¥ HREniNR PR a@f td BemPidt vRth (R Watef 8Thea<'5a‘f'tri ]tzlb ;dﬁ the present

conmmuni cation. Likew se, the second tube 3
imestiom rhoimever, phdeaie againsh maniy rod sééh, patemtial 1phziﬂert1heFor example, the

i nside of the seco t.ube 30 and t ide of the )
OBRPTRILMAET. Soralls H Piesias oBsotL ke abAlBRES i miegrity of the

sédona ol @iy ‘7’5 ftftﬁer\é@é Rkeal ﬁ@%@@éﬂnd@ﬁﬁhg 82 6(9‘ tﬁ@ gecond tube 30 fails to

cartridge 20 will now be descri bed.
seaimglyi elgage thd sersdmlusmgmﬁ dmgﬁg;emtteoZ& bengesvaluglﬁ(ang@ed to the

[ FLg. . 04/ 105916 PCT/ US2004/ 016551
ot TipisBer b gl et 10 Bd\ea) COuEali i 1 epriEtingnthe oute
hbhding s ahd uRAGAH Y whict.t Beford ebdt@linatedON A¥EHat f)é@é@ﬂ)ﬁg%e second

snap fitted, latched, etc.) to the device 60 Such
ooy ﬁ?mhdteagememtegsm of thet fist oyrgige™, tthe @ap 32t Wl be filled with

i nl et 6 d fills..th re r e

chtlpiaits valthe GBFEPAGe FELETnE S5ekh ol di spSiinated water,
d%@nﬁﬁ{geolp{hetshz% STa60134h BYRAD b vallfle Qﬂtc@ﬁtﬁmtlﬁlﬁed water leaking past
cartridge 20 via the treatnment nedia 34. Water is

tltersea@mﬁoasg i7g. rﬁh@e@tcmqatrgmttdh@ce 60 ezaynadstt berdetigned49 prevent, or

38 S g e bl Byl €7 Pafeg shePif e el it st o-ring
7@ Wy f\RE8n® bokthRidatddSkarbtid@t Ssbriild gl pt P RENGHA ?refrdﬂi‘ @he treated
first o- ring 70, and is forced through the out

“htﬂnsumd}'GS There are several situations that m ght
I R M AL R A———
tie@frieht S9@id20 20f AsNBoRheSEIY 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



i nvention, however, protects against many of such
potential problens. For exanple, the contam nated
womaverosoms it fills the pressure vessel 64, clraTienganiesst
the integrity of the second o ring 72. If thereis a
tear in the second o-ring 72, “or the second tube 30
fails to sealingly engage the vent housing 66, the
first tube 28 bei ng sealingly engaged to the outlet
Ot SO A e n fr
lggﬁ% regr%ovrgg cqn éanglgl% eEin {{gﬁ{gn s d'ﬁ%&n ﬂte out? ge ur%@e of the
ovléteousig f68! @ve@&ﬁlllaglt@ decidsid@b@tack b thepasReHowking 68 Thus, when
second o-ring 72 challenges the_ integrity of the
affjems gartyidge n@mﬁeﬂed{ ﬁ@nt@@ﬂm%ezi water 7hbelop the gitgjof sealing engagement
{ {
wifl Be gﬁﬂn[?g&mﬁlg% fik ouﬁg%&gﬁgﬁ dwhnélje iffs tlé)tds9ef &lq}f rﬁxﬁaé% already

ti@aRd datéd deIweverp e witet aBitaEnn dé\ﬁde mtaﬁt‘i daﬁﬂhgdn @0 previously
ast the _second o-ring 72, The water treatnent device

trlzﬁﬂi ip |Fig IBeSltféquBﬁ%ttPHtftf VR RGEHIS qutsidg akthe se¢qnd tube 30, such
t}?ﬁttﬁgtﬁr%l g nGOoRE %'ﬁ'tl@laﬁcﬁglﬁ@aég sg&nalr&fxgﬁeﬁ\‘eé BSm contact with
integrity the first rrn ven

comﬁtrﬁiﬁtenhtvetdr WAhe rcohllaﬁﬁnawbwﬁﬁef kgt ﬁd‘lﬁa;g)aﬁ b&&hé aéating engagement
way fromthe treated water supply. Contam nated
%atnéw watefrFeagaentcaidadgg 30 mey @é& Bdhé\eandZ-when changi ng

L Yy AT 8 PSR 1 i e

vihii¢H saBmgly engapes h@lugrmsmgasmuﬁ meﬁawdsm(l%\cthhmplug housing
exanpl es of enbodi nents of the invention,

781 may ﬂ?sﬂpcﬁé%d PRER® Pressygevessl  iA0H guch hay %QP%WP%/ 89 through the
N
Phisbiit yRBE| 42 (O REHRR n PR B} St The 08 bl 78, guch tha
thienehirdr @be M6 aufi thacamondgef 1420eat e deakdhe bperfng 80 ruftthe eessure vessel
s shown in Fig, 13, when changing the

13% at BEhtf E%Htemma&é watopentered dhe tithécep P&Os api ng EEeE 4420 was
1&%ﬁf@e§ﬁt2fn%ﬂ£’t¥§%at¥}a$v‘3[ﬂd gggé‘s%fﬁ do\ﬁltgﬁﬁga%@a NRELEr, if the

seal I’ng engagenent occurr suc hat en-t

cadridge tHPO B2/ althid tebePToN whlSRBOMEDih6h the prdﬁuﬁh&%@sdl 4464, the

renoved, ontan1nﬁf?ﬁ mqber 74, drips and runs f t he

PERIREF disseli ok aogld fifemt ERNEPIREdsYHE BBdessyb above. The third
I |

tﬁlﬂ: '}d_l_ St'h@ \%L%%ddgﬁl g?\% \ggl?l? ??e:}féag{ (I)ﬁséqlﬁ%@g?ﬂsegeﬂ9 lb?)bﬁgng the water

tmamneaandmteemaﬂavldmum waedr ereatinieat sartradgefl42@ &l place.

enga shed t hr h the outl et hous
58 s Bop i l%mh o213 BeRiEd PR 8 nariam thetSP@aﬂgabe 30 of
t V) n
e bEIEOIG YR, Lrbubl s WD LS D58 2R HRR R Ehptacts and
actohtee atfobaswerf 84/\@& ®valoe @aras tleutstrdige @D it hseged mml theudsyice 1560,
the first tube 28 ang the o
H‘gh@?hée &8 V§ R A Kt fede %P@meceﬁ?mateé t ¥gfers to mechanical

t e %@ﬁdfﬁtrﬁélptaﬁﬁﬂg £80digs E?atu?sq aWB4cE (e. 5N Alovir a follower or

e seal i ng engagenen
holding a follower 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



of a new water treatnment cartridge 20 may rest in the
gap 32. As shown in Figs. 14-A and 14-B, the cartridge
walzbgo10ses al so have a third tube 76 whi ch sealdmgsd2go4/016551

engages a plug housing 78 of ft.he pressure vessel 1464.

The plug housing 78 nmay be |ocated on the pressure

vessel 1464 such that an opening 80 through the

pressure vessel 1464 is forned. An o-ring 82 may
O YR il haPlittudiossiiiy ¥R inflal, biatt ' fgp 1 i
?t ube 76 olf t I’Ellel cartri Odgﬁg%MZOm%B/sgal tr agéaggé%fr? p86’ and this
igprmdtmnpnasgghide vissdaim oflsiddrioritywser othecwateareatateatproducts. In

ter entered the deyice 1460, and no cartridge 1420 . )

2, B8y, FSurblEq 2R e DREPANaR dra, s 0% ghas et pf Hisginvention
pEdiectd REATh§IreBntHIMBRYA of iafreddie trefiad tv(/zggtge Agc%gﬁlingly, the use of
conprising a third tube 76 was inserted into the
ppakegesuime assesigipn Widvinformeatioprtbatswilk comssmicafed 64 thwocdmdumer, by
fill wth contam nated ter as.describe ove.. The
ot oyt R 8 oS R ot B iiou and related
béefitd 4sOpFe ioaSI A RAti¥niP eT R infldmbaién Wa {%E:ludE,ré%t, BB tising in all of
device 1460 wthout a water treatment cartridge 1420
therusyplamediapss »igbvas staterpengs and icons dnathe rpeoktdgenedthebiiiver, itself, to
iﬁh&gp}%onlpnmthe second tube 30 of the cartridge 20

nay Uit 0 as a cam surface (e.g., 42), such that it

cont adt gocafféntsaGitedadre SinqreflcRhhtoye, i8dbrPéraRdRrME efetence; the
the cartridge 20 is inserted into the device 1560,
cigaiion aftpay dogumenl iwe086 be cerstiued esl an Admissnnthdtait tisiptiet” art with
r€%re"gc&yated"“ref s to mechanical action or notion

a%d? ¥ R AR AT AL g‘position against a force (e.g.

noVi MhiR faplid @A mBYdiméRd OF Bg Frededt iRfiod Rab&@R8Mustrated and
position). As shown in Fig. 16, the cartridge 1620 may
descgbedsat Weeld terphyidusrto dlease skiled g8 the art ithat xarigusaother changes and

I vessel 166 wever, .the cartridge 20 of .the .
BREHOR, KR R B i rGICH e BlGefee R dgrenton.
Itaispiesefdre inRadel to TERePriRSARL appn@Bd | An¥BYIl such changes and

addi tionally include information that will conmunicate
mpdificatonsdha arewithintheenope ofithiy isverionpi ct ures, that use
of the present invention will W 2004/ 105916
PCT/ US2004/ 016551 16 provi de 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 packages in association with
information that will communicate to the consuner, by
words and or by pictures, that use of the invention
will provide the particular and rel ated



benefits as previously nentioned. The information can
i nclude, e.g., advertising in all of the usual nedia,

woasoaesdic as statenments and icons on the packager/useootfaesssi

filter itself, to informthé7consumer. Al docunents

cited are, in relevant part, incorporated herein by
reference; the citation of any docunent is not to be
construed as an adnmission that it is prior art with

respect tWwhatieclpmedent i nvention. While particul ar

enbodi nents of the present invention have been

illustrated and described, it would be obvious to

those ski l.| adwiter ttehinecar darttithget fow Bigatiog /2@t yaid wﬂtmrmgament cartridge
and nodif] u e

the spiri %apegbﬁ 3 fg sce:%h @' aing ?%engd%ﬁ enﬁ% r? ;; gt lp trea mengdgwc% said water
t her ef or etreantmnmahdg@chamvtemzedm thitat @mpemsled cI ainms all

such changes and nodifications that are within the

scope of this invention. WO 2004/ 105916

PCT/ US2004) 9iidi5Hg, an1nlet flfistrodusing vatenietd saig:waler tréatmett@nartridge, an
treat nentou?l"é]‘tré rrt! iggg rgs(g rof (r e%t \kff{lgr M gz{ld w%%} ge %En% cartridge, and a
treat nent car G seal | na

r el easabl tyeaemﬁgagn@ a‘owalte@mgt welat, meant tr.betsmeoe meslgd dheing in fluid
water —trg ﬂ:&u ALt dafi9fef JA@E?&B&I@& §<§1d in that it

conpri ses: ousi ng, an I’'nt r oduci ng

water into sald mater treatnent cartridge, an outlet

port for f " r .
treat rrent(% g?lf%? ir%a éﬁ]g%g%gan r&astutfg&mdé élggél\@gﬁge’ @ proximal end,
treati ng amdtaedistakendd vthersat atgeest pedpfasaikeimige isprffdeind said outside
conmmuni ¢ nl et and said outlet port;

(b) a flfélﬁghgggghﬁ%#ﬂgkhéﬁan i nside surface, an

out si de surface, a prOX|naI end, and a distal end,

wherein f 1.d .
out si de a@blﬁggcg)éd IQLE)@ é:gsgt‘?@%arf @Sl}ig%r?a% A5 do (s?zgl: sg?f%e, a proximal
second t uind, adnphistaiend) vﬂnrelm g apenof sokinside swiats ardesaid outside
surface, - .and a distal end, wherein at

| east onéﬁgﬁ&géégg#%gﬁgngurface and sai d outside

surface is a sealing surface; wherein said first tube
extends fr n n [ tl

port, dl? %r‘? 9‘:{1&1 ﬁgptﬁ%%: Q}ger{a gror%l'galtdch% gl?ﬁ g‘n% sglggl#\ds g’:{ld outlet port,
t ube or mddvhseumu deastialpertn rof samh ﬁest tuheor satdmcox@udh: surrounds the
that a ¢ ' il n

second 1 3(ghér Qﬁarfﬂa: a}p & Al}ﬁl%] b%\@(l:‘e sald ﬁét tublé and % éj se%ggddrube when
not seal isagl vyatang@geqjlt taotridge 1a/\mtes|ealtn|gb'a¢ngegm to the water treatment

device.

2. The water treatment cartridge according to the preceding claim, wherein at
least one said sealing surface of said second tube and at least one said sealing

surface of said first tube are coplanar.

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.



device. 2. The water treatnment cartridge according to

the preceding claim wherein at |east one said
waeakiinggieur f ace of said second tube and at | epST/USII84/016551

said sealing surface of saiggfirst tube are coplanar.

3. The water treatnent cartridge according to any one

of the preceding clains, wherein at |east a portion

of said inside surface of said first tube and at | east

a portio Lo 1.nsi ' e :

are seal i%g?éeu‘??tglgté?[}ﬁ%g%@% ?L%grg%rg té’%lf)? @2@8@? Bltfg%g]f claims,

18 4. Thewhwtiesaid fistdndeerond mb¢srargigithoate-ongh ng t o any

one of the preceding clains, wherein said first and

second tubes are without o-rings. 5. The water

t r eat ment 5.c&hd whtchgeeagmano catiriige taomling toay ofie oftthe preceding claims,

precedi ng\?/ﬁ:érgh g‘f"diam%ro?ls dtl'lﬁﬁie%{n%ﬁ%to rsai? fs Bl glb%: l?ssfr&l'ﬁ about 1

surface of &ald second tube 1's from apout 1 cmrto

about 5 cem toaabduiwvhemnedind wheesindiha diameter of saghpulsidrisusfackeof said first

surface %besigiﬁg fabbsil 5 dibRSbde 3fpem about 0.5 cmto

about 3 cm. 6. The Water treatment cartri dge accordi ng

to any one of the preceding clains, wherein said

second tupe j ' t ' : -

iret tuns o ugtRen haElafidge tichiing 1 afy oRDMF GEbfceding laims

cart ri dgewhemeis saidsecind Wheexiatefrom sad it hitbe candtspid digw tube extends

accor ding; 40 AN a8 alent HBEAREGRAO Claims, —wher el n

a portion of sald outside surface of said second tube

is a camsurface. 8 The water treatnent cartridge

accar di ndy { o Ao ORGfin bidBE BLERIIAo GhbAPor nIBREA claims,

said treatnent nedia conprisés a radi al ow car bon

bl ock. 9.whdnen apordion ofrseidtomside suréace of sdigescpnd oibdisrrampurface.

any one of the preceding clainms, wherein said distal

end of said second tube extends from said water

t r eat ment8. Bwrwater thg@mbw watinge accgrdirgtte pnyding o e @recedang claims,

sai d di St\%ergpgaicpfrea%éngmgh'g§5m1%rﬁpse ra&igl' t}_o-w&;%%tb%ck. .

treatnent cartridge accor di ng to clar m : erein said

distal end of said first tube extends from said water

treat mentyc ' ' ; [ .

soi d di ot EhgeaPEeaeLofag HLERhET arflonl AREpL GG caims
wherein said distal end of said second tube extends from said water treatment

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.



