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maximize the length of treatment cartridges, thus increasing treatment material, thus

increasing cartridge performance in confined spaces. Further, there is a desire to provide a
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feature) located on the head assembly into which the cartridge is inserted.



be used wth an appliance having inlet, outlet, and

bypass val ves which are typically arranged in a head
was@enom4y? More specifically, certain enbodi nePCBUSL004/012116

the invention conprise an end piece that includes an

end piece wall, an inlet fitZing having a

| ongi tudi nal axis and a cam surface for actuating the
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drawings in which:

Fig. 1 is an exploded perspective view of a cartridge and a head assembly, the
cartridge being aligned for insertion into the head assembly, according to the

present invention.

Fig. 2-A is a front elevational view of the cartridge of Fig. 1.



Fig. 5is a perspective view of an alternative

enbodi nent of the inlet fitting of the end piece of
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surface. Fig. 6 is a perspective view of an
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Fig. 9-A is a cross sectional top view of the head assembly and fully inserted end
piece of the cartridge of Fig. 1 taken along line 9A/B — 9A/B thereof, wherein the

inlet valve is actuated and shown in the open position.

Fig. 9-B is a cross sectional top plan view of the head assembly and partially
inserted end piece of the cartridge of Fig. 1 taken along line 9A/B — 9A/B thereof,

wherein the inlet valve is not actuated and shown in the closed position.

Fig. 10 is a perspective view of the head assembly of Fig. 1 showing the closed

end.



Fig. 15-A is an expl oded perspective view of the
appliance button of Fig. 14-B for unlatching the

w@arunddge. Fig. 15-B is a perspective view of P€TIES2004/012116

appl i ance button of Fig. 15-A showing the button
wal | . Fig. 16-A is a perspecttive view of the cartridge
of Fig. 1 prior to insertion the head assenbly of

Fig. 1 which is positioned behind the front grill of a
refrigerator. WD 2004/ 096409 PCT/ US2004/ 012116 5 Fig.
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position of the fittings and protrusion is altere

and Higel3-Btisiangress sactipral vigve o dee Byrass Valye of tb\‘iahPad assembly of

" STk, BRE IR FAE PR AL VBERATS, o vave s

1 v_x;ﬁ@wﬁllmﬁe*@eﬁ@agltlb@n of the fittings and protrusion
is altered, and the fittings further include a

deflector wall. Fi g. 19 is a perspective view of and
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appllance casing further |ncludes a friction spring.

Fig._.20 is an expl oded pergpective vi of .
0 o v iy of Re e le 8, B fgserted and eched

cart[i [ and a separate cartridge. Fig. 21
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PCT/ US2004/ 012116

Fig. 15-A is an exploded perspective view of the appliance button of Fig. 14-B for
unlatching the cartridge.

Fig. 15-B is a perspective view of the appliance button of Fig. 15-A, showing the

button wall.

Fig. 16-A is a perspective view of the cartridge of Fig. 1 prior to insertion the head
assembly of Fig. 1 which is positioned behind the front grill of a refrigerator.



Fig. 22 is a perspective view of the end piece of the
cartridge of Fig. 1 and an alternative enbodi nent of

W0 b@402409 | dge housi ng of the cartridge of Fi gpCT/US2004/012116

contai ning an additional insertable cartridge.

DESCRI PTI ON OF THE PREFERREB EMBODI MENTS As used

herein, the term"longitudinal axis" refers to the

axis running along the |Ilength and through the center

of the referenced object. As used herein, the term

" f | Bigd16-Befser perbgectivgatewoof thequartddgaof Fimd afteransertieinto the
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20046f BRSAYD ARG 145B0witlicn] the partridge, wherein the appliance casing further

includes a friction spring.

Fig. 20 is an exploded perspective view of an alternative embodiment of the

end piece of the cartridge of Fig. 1 and a separate cartridge.

Fig. 21 is a perspective view of the end piece of the cartridge of Fig. 1 and of an
alternative embodiment of the cartridge housing of the cartridge of Fig. 1 where

the first and second ends of the cartridge housing are connected by a rod.



portion thereof can have a vector which extends only

in aradial or transverse direction, that is, 90
waelegresaod n rel ation to the referenced |ine orPERUS2004/012116

(herein referred to as "full vectored") or a

vectored cam surface or port?on thereof can have a

radi al or transverse conponent, that is, greater than

about 1 degree and | ess than about 90 degrees in

relation to the referenced line or axis (herein
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fitting. 30 QU &1 : '
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PCT/AUssgsgg?l/m%ilnz, %hltherm “yectored” refers to a cam surface or a portion thereof
having a vector with a radial component some degree from a referenced line or axis (i.e.,
a vector which at least partially diverges radially some degree from a referenced line or
axis). A vectored cam surface radially faces away to some degree from a referenced line

or axis (which is generally the longitudinal axis of a fitting). A vectored cam surface or



8 housing 24 to forma cartridge 20. It should be
understood that the end piece 10 nay be permanently
weoeomneedded (e.g., nol ded, adhesively bonded, sPCTES®O4/012116
wel ded, hot plate welded, etc.) or releasably
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i, CBohoGhRg: ST A A SRGF ST Ul 8P H T e cartidee
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ogether 1n only one E ane. Also, the solid
cap botuseds with tBﬁdmLthdsmghehcp;udscguc nldrwatgﬂ argm]@f: preferred application. A

qu(y?t%ce fg}f,ﬁefrr? Beg&ae\é)lr rrgqne{enggé 2%9%}5 é %r%ldg)t?é)clé attached to
a CQEHH% ﬁmfs‘iﬂg RchiRhe fa%sfa@é%'tbéaﬁﬁéﬁt Rghtéialligoatrefrigeraion havmg a head
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el 0D Biamiflionte haF S e syt o revionst
un EQ&&%{C@I‘] 33 has a longitudinal axis 34. The
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. the .
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about 10 ¢cm, about 13 cm, about 15 cm) will now be generally described. The end piece
10 includes an end piece wall 12, an inlet fitting 30, an outlet fitting 32, and a protrusion
33. In the preferred embodiment, the end piece 10 is molded together with the cartridge
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32 (i.e., no part of the protrusion end 41, relative

to the side view of Fig. 28C, exceeds the outer nost
portion of the inlet or outlet fittings 30 or 32). As
shown in Fig. 2-A the distance L1 (preferably from
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andBudetdfittinge A6r end 33i may 38 rewensed, bert ethepvish@rranged. That is, the
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o EhRPERETH b gL FL AR PR, o b7 B g 2 oxencs
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14 of the inlet fitting 30, the longitudinal axis 16 of the outlet fitting 32, the longitudinal

axis 34 of the protrusion 33, and the longitudinal axis 23 of the cartridge 20 may be
parallel with a line of cartridge 20 insertion 18 into the head assembly 22, as in the

preferred embodiment. Further, the protrusion 33 is positioned, relative to a side view
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treatment material (not shown) is disposed within the interior space of the housing 24 and
is in fluid communication with the inlet fitting 30 and the outlet fitting 32.

The treatment material (not shown) can provide a variety of functions as known in

the art, including, but not limited to, the removal or neutralization of contaminants such



di ameter from about 0.3 cm about 0.5 cm about 0.6 cm

to about 1 cm about 1.3 cm about 1.5 cn) and an
wop@a/opant i on (as used herein, the term "open POFUSNY/012116
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portion of a fitting which d@mains after a portion of

it has been cut away and such portion would have, if
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abowt la®omt alout Cngm,adbout 2.5. B tmaboabd wim, 2bow 4 amg about 5 cm) extends
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.5 cm and preferabl 3/ having a width from about 0, 05
TlmmhaamjLﬁO Medts the cartridge housmg 24 such that the inlet ﬁttlng 30 1s in fluid
communication with the interior space of the hollow cartridge housing 24 and thus the
treatment material (not shown). The channel 60 has an opening 91 (preferably having a
diameter from about 0.3 cm, about 0.5 c¢m, about 0.6 cm to about 1 cm, about 1.3 cm,

about 1.5 cm) and an open portion (as used herein, the term “open portion” refers to the



cm about 0.15 cmto about 0.5 cm about 0.8cm about

1 cm of the actuation wall 62. The sum of the | eading
w@ertionoy2, the angled portion 70, and the flBET/US2004/012116

portion 68 together, in this enbodiment, forma cam

surface 74 which engages a fldl lower (e.g., 71), WO

2004/ 096409 PCT/ US2004/ 012116 12 as descri bed

hereafter. The cam surface 74 may include nore or |ess

surfaces which physically touch a follower (e.g., 71)
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l ongi tudi nal axis 34 of the protrusion 33, the
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cm, about 0.15 cm to about 0.5 cm, about 0.8cm, about 1 cm) of the actuation wall 62.
The sum of the leading portion 72, the angled portion 70, and the flat portion 68

together, in this embodiment, form a cam surface 74 which engages a follower (e.g., 71),



32, the longitudinal axis 34 of the protrusion 33, the
| ongi tudinal axis 23 of the cartridge 20, and the
WO 2ova/00f409 nsertion 18 of the cartridge 20 apprB&Uﬁﬁnmhynlm
45 degrees. Further, as shown in Figs. 2-B and 3, the
flat portion 68 of the cam d&rface 74 is illustrated
Wth an essentially straight surface which is
essentially not angled (that is, essentially parallel)
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shown in Figs. 2-B and 3, the flat portion 68 of the cam surface 74 is illustrated with an

essentially straight surface which is essentially not angled (that is, essentially parallel)
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relftBietto@he Wingith@inanhas 130f 260ihldd FhdO® 3G he Uﬁ@t’mdirfal 24i$d 6 of the

ot A0 5 e Tl 5 6o snce (L Aok L2 o
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sopsroma o demeen ot e el s TR Rec it Mithe S0, he
lo ?cﬁ&ﬁm@lnaﬁ$ 16 '3? t}&r&kfet’ﬁt’cﬁl 20 %e“l@nglﬁldiﬁbﬁ aEﬂ%S!A 6k b gkotrusion 33,

ortion of the open portion 76 is preferably a
thedioa giauntinal (alles Th pﬁtlgrpat:ta)igee Ronarelobating of inseatiui 8 of ghy cartridge

out bout
2078401 Ve SR Eiba TR A by o BRon R SR G one o
mdrd %f WHeSlon%'Itﬁélhﬁﬁhx@qmdeHe Qhlet ARINECI0)ahe %hgﬂﬁﬂinaﬁams 46 of the
preferably a distance (L8) from about 0.5 cm about

outleh fittihg 32, the ongitudinahpxis 84 of &g prabesien @30%6: lopgitndingl ax1s 23 of
th 1 d t
o g R BN B, 208 o e

cafZsurfac® 78 8 rv'rbbio)‘edi dhst Bpae ﬂdi4pdrﬁ61® Lﬁ@haﬂﬁ)ly flacam aaﬁaxyufrom the
1 cm about 2 cm_ about 2.5

longit5 e 2lb ST Sreciniet Rt i9s fhedpBE I ARiSH i RGet fiting 32,
the? foﬁ%{t%%n@%m elgégofl&le&?ot ISt arllb ytt%@%)?g tﬁ@halpa?ﬁst 23’{%‘ @t cﬁﬂﬁdge 20,

tance hrough
and e fiOsT Abatibn 18 ofMtheadapidgd 26 approxalvdely 99 dogrdes. abwther, since

3 cm about 4 cm about 5 cm _and the nost |st
thpweatorohd of thenBatostion 63 énesseritally togjel, P oy pofign 68 is fully
vegt%fe{' on of the flat portion 68 is preferably a
ance (L6 through L8) fromabout 1 cm about 1.5
cm Thebeni s@fave H4oofathe Lattuanmrwaatﬁﬁnomnbm\as tbihatcogpeptness and
The nopst_  di st al ortlon of the on e
e RUVBHBRT AEe B SR Sreh ot e aissed Bigre gl hereatir.
h%rl’%flé‘{) %lfltﬂe Qctuéicio?lt \@5113 82 (4 fsd MaaUB idskle dibmBlenBOHe cfhannel 60 of

cm about 2 cmto about 3 cm about
the mletaﬂxung 35 in rnrdairtol prmdem)sass obswtedp@anneirﬁooﬁor ﬁhﬁ‘eﬂmd to enter.

protrusion end 41 t the |st o)
Thgr@eg@gp%, PSTRRLS -)aoﬂllu t?) pgs's gﬂ}f aglpgln(%’:(}ebt‘()@g %E]ﬁ{ H&mﬁ 30 and
enké?)thé E&éﬁ&%ﬂ&e 6f fhe c@mldgénawsn?g s.t4n TaBRHinn21 80 Gmﬁ@led with the
about cm about 4.5 about cm The nost dis

al
longmtdnltah asfs 2hef mecnartadg@ A0 en dha¢1th@ Sluidhenterng rrhﬁgopenmg 91 of the

RE G SOl P A & B0 49 Lo opas 2
thfdigh AROHanflel0cm  about 5 cm
For the purpose of further describing the preferred embodiment, but not for the

purpose of limitation, and as shown in Fig. 2-C, the most distal portion of the protrusion
end 41 to the most proximal portion of the inlet fitting 30 is preferably a distance (L9)
from about 0.5 c¢m, about 0.7 cm, about 1 cm to about 1.5 cm, about 2 cm, about 2.5 cm,

and the most distal portion of the protrusion end 41 to the most distal portion of the inlet



While the Iength of the inlet fitting 30 preferably
has a length fromabout 0.5 cm about 0.8 cm about 1
w@pootooabout 4 cm about 6 cm about 7 cm it PERURBOH012116
| east about 0.5 cmand greater, without limtation,
because it is application of4 thIS i nvention which
di ctates size, and such application may be residenti al
or industrial. The sane is true for any physical
feature of this invention, including, but not limted
fittih® 30 i grefhsvlnaldisidhco (L4 ﬁﬁoﬁz’gh RO d0 964t cm, about 2 cm, about 2.5

PCT/ US2004/ 012116 15 let f t | t fltti
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end B 1ol € r:%ft pidRém Elﬂ rt ﬁlg o?ﬁlte th Prt 76 @;%pre;!'e?&ﬁB adistance (L8)

surface etc. r reg rdlngtheln et fitting
froﬁi&bomtto S bow) labblhel ambost hoant teabotrh cinp hlequt £ qop.i abgut Bom, and
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porfibrs 96 id El%fér% ta éhh&héé“?d@l@rd’@lﬁ IR fh Bk ﬂbﬁ”&ﬁ(ﬁﬁ& cm, about

or rea i nclude ensuring that the i nl et
2.5%cit muabgue@cmsamééobm,mbguumc The anost distebpaitiag op drerprotrusion

o RO SR bR 5 a0 e 0.
fmﬁuaps@ﬁtr 0.8 fenV 8du@ Y Tnsli JBBRSI. 9 Ofn. to%gawbmg albch,ﬁ 4arh, um)uo:'m cm, and
wal | 62 of the inlet fittin 30, the actuatiqn

the Gi2osh distpth portiopn cé’xh@ewtww@n.eng i do gheamastatistalpartign o ofthe actuating

nnel .60 .of t.he L
waff 827 Psteieb ik (g gh L oyl am AL BB, Yoour 25
cmAb ABBEES cmC BBGREL.5 6f, @boutSecthi tThengos? @istdldsbrtion nﬁtheyprotruswn
the actuation wall 62 may exceed the légpgth of

end: b tmée BOstoproryal drogtipy ObHieytlat RoTiTs SIS Sistpace L7
thrI %eﬁq)fflr drh %.lt Oum T RNGY ?5 'C &@&h% Q\Ag\flfﬂ '3(1:% %991‘14 cm, about

her 28Rbul d've enoug tlat 1 on
5 cibed tHeahddt distdl ipoytioncefiths pfoftmmen BAd 4b o khei mos‘teilsgﬁtportmn of the

Lt W e Sl g S A e B ) 15 e
abd}lglfunotré 1t BecACh U@.ﬁ W%J) 62 cnf. N&he GRS AKKL p&fion of the

e noré open t ose or may be nore closed
prdtﬂ‘illai@ntmGMI( toethe mabss ancﬁmyal qurtlpm@é tl]fsglnglﬂbpmn 70 is preferably a

dls%ggélﬂgﬁﬂ%aoﬁd@%%gggbw g engglgtﬂl %8‘?“1! F%Odl%%t ua%) ?%88{\? an about
4 oﬂﬂ%ﬁb&@é ﬁogﬁ@ﬂfe RE4 &AL ﬂoli‘ﬁon bothk PPRFusich éhd 417&) thambst distal

, e camsufface 74 of the actuation wall 62 can occur
pottionfod¢hd angeépomonﬂ@t is @mf@fabkyrﬁedwam@(léeﬂ@ougmlzfj) from about 1.5

RSV Ve S 0, L BECTRL P S e
poft{i‘rﬁ JFA8E pPénidish Gﬁ@ﬂ[‘ qb 1RO 1eallinghriioh g2 1§ Iptéfbﬂagly £ﬂ;stance (L5

Im natl ng a need for an open portion
thrénigh L8 )frainl about$. Sstmymboih2 iy abeut 3. em @cah%}f s aRppt 4.5 cm,
SZ may extend beyond the inlet fitting 2030. The cam
ab%‘ﬁ Qte 74 of the actuation wall 62 may be angled in

r el afhintht Qerdgfie of GieGhlet ditingl 30epreferdbly @bs & ltﬁﬁlgtlnfrem about 0.5 cm,
fitting 30, the longitudinal axis 16 of the ou L
abGutt:$ e, atout t1 e tooshgint & @ AbOUS 6 G Aot 7 CRle It may be at least about

0.5 cm and greater, without limitation, because it is application of this invention which
dictates size, and such application may be residential or industrial. The same is true for

any physical feature of this invention, including, but not limited to, the channel 60 of the



protrusion 33, and/or the longitudinal axis 23 of the
cartridge 20 (preferably having an angle from about 1
waelegremioabout 10 degrees, about 15 degrees, tPRCHDS20D4/012116
40 degrees, about 60 degrees about 90 degrees)
Al'so, the camsurface 74 of 1fhe actuation wall 62 may
be vectored in relation to one or nore of the
| ongi tudinal axis 14 of the inlet fitting 30, the
| ongi tudi nal axis 16 of the outlet fitting 32, the
inldt @it@nd 30]iontét fikhg 334profrusibe 3pythe opeiing9 B3he opmrjpcu'hon fe, the o-
l ongitudinal axjs 23 of th %rtrldge 20 (preferably
ring 844180 QA Albot CheICARES SEH GotB0S PCT/ US2004/ 012116
16 b 85088 thdtFhe inlet fittin
abog@%%%§ggﬁmﬁgkm;9%gq&ﬁ %egreesdﬁggout g% degr ees) s
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and the flat portion 68, may vary well as the
(e. gie@% erd 66). cFhe hdetdittine 30 peed n@hbﬂgrql%afa?ﬁgth% énlginfitige 30 may be
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30,fthé tal:t'ilgtl(;"112‘vv.5111 eh@elgpi %atyl&k:&?ﬂ thaxmﬁdeﬁdhaﬂlfetdr lo€ the channel 60 of the

‘protrusion 33, the longitudinal axis 23 of £
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42).opgiitioaalng regaxdifig A @fent foetian?6 i cidmioddo thod¢toatiqrhwall 62, the
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e il ot B enbligh of fhe ach@tion wall
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62t§11©umab'e saxpcfmdeb}? ghefopeth @oghiinu 26 i sonthatk iphygeal a¢qn¢m§ begyeen the
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fol}ﬂyyera(ﬁg . d/rw an g}%g:a assgge&gly(\]; 2@ u%clglrl]aglon pg% §31 2?(919 to facilitate
acBHHPSH the %‘lgg (g? 83 QE‘} | RltdYiathRIp SRSh Gt Wl 611ﬁlaklleﬁ%ndﬁom the

Insertion he' cartridge 20. Such ﬁOSItIOﬂIn
oumlidem/ﬁshé miet eﬁttht@ﬁ{) usteadiof ﬁrO(nethg basez@) the ghaymek A9 pf the iplst fitting

th .(the dis ance |nI
30, ARRITiD Suagriof Ag enPcreripE 750 AUlEuly s Hhayn in Fie. 5, the
acRABGITRAYN 2062 thay ekéend Hé?@ﬁ’cﬁth@ﬁhhét ﬁ@m@@O@N dihg tchm surface 74 of the
sufficient to accommodate receiving port housin

acluetion wall\§2Imeay bé amgledwgl relationip dhe fongitndipal raéé*‘el‘bpﬂﬁle inlet fitting
30pgl'r1t ‘,Lhout?l%hgagpmf la6rl of %%) Wﬁ eceﬁ@ngfl t'ﬂeol'ah% tlﬁilf?ﬁr§741§@4 of the

ort ousi n

préifuston 39 Unldfr thé ﬂdﬂgﬁlﬁdﬁhﬁﬂ axip |26toff thé baﬂﬁ@dger Y= (> épmfangbly havmg an
port housi ngs 48 and 50) can be

ch shorter.in |e 81'
angleefrom abeut elegesegabout 4P desroqsnabosiil P e Espat Jo8bord A sigEiees, abou
60 Lgf)gtéﬁ;?%;h Z)g}tt 661 SegrgessbJI E&ls%f RS QBB Y4 tY@hMERidnSwall 62 may be

vectored in relation to one or more of the longitudinal axis 14 of the inlet fitting 30, the

longitudinal axis 16 of the outlet fitting 32, the longitudinal axis 34 of the protrusion 33,
and/or the longitudinal axis 23 of the cartridge 20 (preferably vectored from about 1



passageway housings (e.g., 38 and 40), and the port
housings (e.g., 48 and 50) allows for a |onger
w@anaoddge per fixed di stance. Thus, when the PONpSID4/012116
orientation of a head assenbly (e.g., 22) is
di scussed, it should be keptl6in mind that the cam
surface 74 of the actuation wall 62 is responsible,
in part, for allowing the particular orientation of a
head assenbly (e.g., 22). Wile the preferred
deg268) QEHWEIT depiées) ﬂﬁ)ﬁﬁlﬁd@@'@%@tﬂ fleae 40 eegrees, aBdutod degrees, about
wal | (e.g 62) that begins contac{1 ?Itthafollowel i
90 (dsgrges) mqh that cam) gricag’4 eorgportl%r s16efs 793y bRdP y or fully
/ 0 / h
vec%grg;é i &461 ﬁ?rep %éeﬁﬁ)gg%%z&l th a leﬂgfhrgfqh@§1\1/§ilg@ Qﬁfon 70 of the
acti&tidn wall 68, ‘getweﬁrB)heaISadlﬁg @Mtldnn72:a1g1 the- figt portierh 68|,I majo gary, as
under st ood that an act i on . e. , O need not
wel et thscdagred ARiGiome, GiElee pgriotgg) 1 Ghbcifdlas Pkt from the
lon%fth{l'iﬁﬁl' L8 £LBE AE tlnl\éf ﬁtli‘m? bolhle%‘ﬁ‘gltu(iﬁlag axis 16 bX thd Gutlef Bikting 32,
nstance, an ang . . Alternatively,
thedenginaliwl |amsF?A4gof tﬁe prqurupioacﬁé dfe lusgl lraﬂl amﬁs?Baﬂfdhﬁ gartridge 20,
ctuyatj on he di st
g’(“' ling p H’ﬁelé‘ﬁéggrrﬁ@ I‘B'bg) e ectimbﬁ‘&f?aésf fglree%c%iatl%ﬁewau 62
th@s 5 SRR LU fRNitEte HOAALOR of heaivel €lg., 42) in an
adcﬁ%'aéwn%hsosso the | gntgl t uzl nal axis 3016 of the
esseutidlbt orlthqunaigacmaa@n ntdﬂenllé?rrghatlu@l fonte lenaieideb axléfl“*tq?? dhe inlet

oA P AR e OO RS, RO 34 o e
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l'ength appropriate for contacting a follower

71) Asunbniidrgd earlteactbe gamoriass i/ g>f dhe aetatipns %{é’i 63 c??’&tﬂbutes to
f d
i S DEVRCH b AL %, g 8 el S actain

mdHAHETS tAREd bipahe iche wafice Fyrdfane adiddomwallng2 hlowes for inlet and
30102 may consi st of surface that are at varia

outlpigassgeEer Roesngst(RE-pSi avd 4D 2ndiptndpulgh VaIVEy e, 42 and 4)
to ﬁ'ﬁ {5)%'?1%%)1’16({ st%#?e{l‘ly é[?énhfcﬁl[hz?q?ace b BRErtioh 118! 6 the cartridge 20.

ood cam sur 074 woul d i ncl ude

Suth@ositiohifg aIldSk&s flﬁrathea)ah 8sseﬂ1b1yn(e ., 228 tabd fiorieh m:lemgth (the distance
contact a_fol 1) fo

in-iBe WAl o ingp b GSertian 33 Ot ARG P e e Briead gegpmbly (e.2.22)
ne cﬁsr &g? %P 49 rgg%% S%wﬁﬁﬁccﬁnﬁ%ﬁfﬂeeﬁ%nﬁ%%&@ r{tgg‘%@ \g., outlet

inlet fitting 3030 and the
fitong amgmw Emtmg retéigingrioet hdusings A§ agd 30). which |cgnf@m edyi@ portion of

tgcggm e,g.,,ozm gﬁ.e:ctgléjgr}ngoggg% oys ge(géa,][ %"I?#Z ts ttlng Sand inlet fitting
?bl(ct%hgiﬁgé £3 %?J‘S@V @4 eahi@edhottbeinCleastA than38 68lvaiielg., inlet

apo shown in Fig. 8, it is further
and rotuilet yelvescd2 drak 44); ﬁrmla,ethevewit aflpesitioning of valvesi(e-gi, 4g and 44),

pa?qgl%gwg}? ggl?s,lr{g%%g Ig((3 %ﬁ%}d 4@9 é)t c.\?M p{zg{t: gltlsn%e(%%ﬁ;hgpag@&%ﬁ lows for
a g%e%?ﬁ%}gq% %@Cﬁ(eaoéi@tan&i‘ tias,i whét tHel Edrhpi@t Doidftatidghef a head
assembly (e.g., 22) is discussed, it should be kept in mind that the cam surface 74 of the
actuation wall 62 is responsible, in part, for allowing the particular orientation of a head
assembly (e.g., 22).

While the preferred embodiment discloses a cam surface (e.g., 74) on a wall (e.g.,

62) that begins contact with a follower (e.g., 71) via a leading (e.g., portion 72) and



woul d pass through the inlet fitting 5030 such that
fluid conmmuni cation with the channel 5060 of the
WO poeodsde t i ng 5030 woul d be achi eved. Al so, aBCHOAN4/012116
in Fig. 4, it is anticipated that the fittings 1030
and 1032 whi ch have a cam sdifface (e.g., 1074) may be
separately attachable, in a retrofit manner, to a
portion of the end piece 1010 not capable of
actuating valves (e.g., 42 and 44) of a particular
maiheats amsenblith 4 filly. inse2@)l .enflipigceLegl, 46) vid 4 flst pesties (e.8., 68) as

that wh f 10
shoymriiy P d%aeﬁ Boncs bundeacd D d o usRovaf R (B méed no
mcl&%@h?%ﬁ: p44) Y’R@% %35, Anh QMBS mbiBitelin adtdhatinf conddey 8ath(efollower (e.g.,

‘thé cam surface 1074 of the fittings
71)]5/&153@50Ianstan®32n argled pertion (¢.24 €0)ant i ci pated that WO
2004/.0964 PCT/ USZOO O 11
2004, 089405, PTLSROL DL W oyl R R osin v

(e. g;ktz%t therdlﬁwlt érﬁit 3029|dfttheﬂﬁl$etcﬁtt1ﬂg 80301519 % aﬂlgle@ and®® vectored (in
and whi ch na be extending in the sa
relationde ﬁhmh)ngmedlgalraxmg 014 ofj tgg inlqt @%@g O304t the lcmgétadmal axis 3016

I 2. L pto
or B GRk B 032 ¥ oA S0, BOSCE0 1, Pomghl 203, and e
1on§ﬂﬁlﬂﬁab&1@w®ﬂ the 22rtiiogd Bmms(pamgnyl shndmb)cﬁd)mhhadeadmg portion
assenbl housi ng 36 haV|n% osed end. 37.and an.o

I
30Bntawasl the peaxdmel eng to gt ag@)f ngthczs&gp,‘rqm}altq:tgr cppipglng a T follower
(e. %Z‘Z]?as%SWa H%g'é 56&0231 @ﬁ% aﬁﬁe’ burRfe 308k iORirhRE (als% illustrated in

4 agéway housing outer surface of
Figeenan@ 8} elrike\thé actaation \861 &2 desveibed labevay itein ainddtstood that the cam

sur. ggbﬁg%ﬁ%ge ftqgﬁé()q%z %e%ggggggbg@g%aﬁ%%ﬁg gta\%gggﬁ&ngk\é (even to
the o?ntﬁgg’rfbﬁﬁhgﬁ duf (g(ec 1%}32 BREdcdhan! Mtepits bdBodifiRnt) eeid understood

sing passageway housings 38 and 4
that ﬂfematrﬂéui'facaﬁd%bwbhklt inclpds thegawagfsthe 3mrtmg of §® face 30102 which

SRS geL e LT 1 Ehe Bl el AEainn
theacgj%ﬁ gglﬁ/onzf()ﬁ 5 PcBpdisSt @isehihdtPdpabdBetinbe the dlstal end 3029 of

geway housi'ng 38, it should be understood th
thet ﬂnh:t |ﬁhﬂ11@ 330 mabéwaynh@ 385 hef g8 inlenfitiing 303P. f Lris ﬁgl,dent that the

t han the | et passageway housin 0
optgh POHIPRC D Pt RACAC SHporyPEE 1) 2oppfirbcfork AR Y s fhuid
comahf@ficafioR thchved bawRetheahaiep B%(ﬁé’nd:aap@m (s, 1335)

cylindrical inlet fitting receiving port housin
(pr éfseﬂhaWMynlfam hdt & fghertanticipateddbauin the eygpt tgg,tottl}f: inlet fitting

T

opélhﬁggt 5610 tchmugabtﬁatfa& 5010m ofathe ifiletl fittingt $038boTlihe ﬁpe:mmgs 50104

about 2.5 cm about cm_ and preferably havin
wonld pass dhrengh gre inled ﬁitmgo‘-iﬁm@ush Eﬁf Khrapmpnioat k‘ﬁ\ Wil fhy; channel

SOé(gllqrp tgs,lggq?ofﬁﬁng QO%I athiEVad. abgy 4 sKwRRs Eﬁ% 4, it is

recelving pdrt housin
anfidlpabe fakhe figivps goza) duimnBli vhiclrhaveoa tarh surface (e.g., 1074) may be

separately attachable, in a retrofit manner, to a portion of the end piece 1010 not capable

of actuating valves (e.g., 42 and 44) of a particular head assembly (e.g., 22). Fig. 4 also
illustrates that when the cam surface 1074 is on a wall 1062, only a narrow open portion
1076 is required to allow for contact between a follower (e.g. 71) of valves (e.g., 42 and
44) and the cam surface 1074 of the fittings 1030 and 1032. Further, it is anticipated that



about 1.5 cm about 2 cmto about 4 cm about 4.5 cm
about 5 cm and preferably having an inner dianeter
w0 e@aoedaout 0.5 cm about 0.7 cm about 1 cm tPCHDS26D4/@12116
cm about 2.5 cm about 3 cm and preferably having
an outer dianeter from aboutl®0.5 c¢cm about 1 cm
about 1.5 cmto about 2.5 cm about 3 cm about 4 cm
each having an open end 118 and 120, respectively,
and a closed end 122 and 124, respectively. The
an et pievé (egg.pd0) majp e shadgsupAdd anyccoBibinasiom drrrumbes od inlet or outlet
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€ passage usi ngs 38 and
pas%ﬁ]@:v&d?@ 130paid E3d r%cctlv&el}sl Bittiledin4tfie tpnefourgdh etfbedimuang the outlet
aces surr
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pa%gg aﬁ;hﬁ)cgﬂé né %H&ﬁﬁ besd{fd@ﬁ%doﬁlaﬁ R MRAGDaEH: g@m Yousing 38

as an encircli ng raised rim4
magobxmﬂnﬂurthbletham bl owtihed pﬁ@agwayf hcmsmgo4ﬂ fqrtthcatwgmﬁmbﬂ the same

1en(gg;( &2 &? go}9)t %@t H }nﬁ]étg@%o%@sfm the Igetag Wl}? 22 contains a

cyﬂ%cﬁic%f:ﬁﬂé? %tt%%fé@ﬁ@ﬁigt&ntHb%sﬁ@%%ﬁ&f&%bl;ﬂﬁﬂﬁﬂgwén B fidadabout 1

bet ween e closed and open ends 37 and 39 of the
crgabeuttl. § cpaboui® 0136';0 shout dicim@hoetrd.S oL alhogtpfp cing AR preferably

The partion of c asse
hogs Reaner,pmeced oo opp i A FARD- DR SBfmEmyto gbout 2 em
abOASELG/VAYOIOY ) Gfid PeferablyMhvirg ard beteh dlssietg Bémaiddut 0.5 cm,
the poi nt of joining of thé receiving port hou 93
abewic). B ont, @bphie] cﬁwguahgut%S oits 2bpt 3 CBs BROWI OB ﬂﬁayl indrical
ouﬁﬁdﬁgmgyregﬁgﬁl%o %J: fé%SO \]Iggrefﬁx‘a ?h&%g lgféé}gnfr&rﬁ%bout 1 cm,

ab¥al IV crh2atsduit QQﬁbtd’abﬂiuS{D QL dbdth dreém, ab@us 6 cnt, laﬂd pretferebly having
passagemay housi ng 40 has_an outlet., valve 4

angnuey egterdfr@lpwé)@ut Q-Aermiahogtiby camabet.l emdo o g o, about 2.5

eng, gb%Lg%s?e %n% ﬁﬁgeéﬁﬁzgawﬁ $h toh%? ﬁ%%@er?é%%ﬁg&'z(%’ €ml Qbout 1 cm,

abGItOMA cm to about 2.5 cm, about 3 cm, about 4 cm), each having an open end 118 and
120, respectively, and a closed end 122 and 124, respectively. The receiving port
housings 48 and 50 form inlet and outlet receiving ports 135 and 137, respectively.
Wholly within the head assembly housing 36, the inlet and outlet receiving port housings
48 and 50 and receiving ports 135 and 137 run along the longitudinal axis 45 of the

cylindrical head assembly housing 36, meeting, but not penetrating the inner surface of



in Fig. 1, the receiving port housings 48 and 50, and
receiving ports 135 and 137 are sized and arranged to

WO e@ei9d0e he cartridge inlet and outlet fitti nPSI/BR20841€i2116
32, respectively, so that the fittings 30 and 32 can
open the inlet and outlet vdPves 42 and 44, as
di scussed nore fully hereafter. Because the recei vi ng
ports 135 and 137 are arranged approximately 90
degrees to their respective inlet and outl et

the RsEe@RN8Y 6f thdhead dsstdBly hausingr36. dThusf thiehrecdivihg pod ﬂu@usings 48

outlet fittings 30 and 32 into the receivin orts
andaHl and receivingspstst i3geng 137 cw pgraendipdar 1R the P%%gge&@t‘/ |h8PsmgS 38

amyﬂiggé 42 §$$W33315&§99§t|vely, in a direction

approxt ma degrees to the direction or line of
I NSAk khowm ih‘3F1g§ 9-Aeanfdi 3-Bj thg se@vingpo3 houm AR didhthetngssageway

ho%,‘rqltge?%t%fgétg g\ygjstgat t‘ﬁg é]ilriﬁe )téqsgang%wggbgiiap%{g% ) eté’%ce{?ﬁgg pért 135 are
in ﬂﬂlld?oﬁ%ﬁl%gdjfohe\;la A &Eél@lﬂ% g%@c/&ﬁh@ Swa@bbebg f7or Adehown in Fig.

/096409 PCT/ 2116 20 assenbly

22
10t the head asspablyl hovdingi I ddtweth dhe p@ssage@{aythoga@ng@ 3 ad 40 and the
i ne of

RIEY TR N —
su (ﬁfnﬁ dépgﬂ@nc%oﬁousﬁfg bRfediend imasapifit mManmeegdst ﬂ{ﬂwm)t oThe outer

ted for Eortlon of a follower (e.g ég
sunﬁewe of ahwlma(i@ssgmbl)q PusinpH36 alg hgsan,eagirciag gq;geéi iR adjacent the

val v be ed d|r C oOMe
on TR ORI L SR i SOV e 11, e
oufRFha¢iBRTtthe h&lsatd Y& hhda tréb@anglﬂaﬁ @rcijéctmarilr omgﬂlta the passageway
insertion 18, the inlet valve 42 housed vvlt in th

hobsitst 8prad Aig betarpen Fhsipdesed anéopen ends dd @ng SR e by housing
s Rhgh b YRR, I BobE bhapRae saaengy noins 30

defifkdety tt@rsPa& frbMehb @atht af seinink of 78 pasasgeveystoosings 38 and 40 to

| ength, | ow ng the cartridge 20.to be |on
thef bousing 3apnbitierrp iR doming agﬁa@rf@cqmpg (PO} h?‘ﬁﬂ’tgs g 50 to the

hogéé{lg §6 tg tﬁehcq s%ﬂr %15 I3?QI\%§% cut! %@v?y”% So¥nPh Fig ion g f or

treat eferring to Figs.
9- B,Asamﬂm&ﬁm Fige P\ end AAB, thet inbett pasdagewa}d,hoa:nnlg 4“53 has an inlet

valvaiAR s geAbhL apossh haTria: IR Gk Qhljet Bsonageyiny Bl A g an outlet
vaft@4 9id glp(o&)i (}'sle& tH‘?eﬂeﬁ‘ll ﬁi’ot CROWH). 4T nWiviatvebs2 Q@ibfarsd:cbﬁd a closed

erein derstood that the sane
posieisn rwuen ian mnﬁmecdeeq vef fujly alpqgttﬁd: iisd thet padipesesahly @2 As shown

in é?gl Yﬁ@gégcgpv-gggbl n S%Xgasl 4\435;1#1259 r%gglgwl po%té [1'3?3%{1«% 137 fre sized
anfl Pll% d PR é@elv@ﬂﬂ: @artfrid%te liMet £81 outlee f&iﬂg"s|3®garﬁi332 respectively, so

I NC es acoup er 94 , astatlonary rmn and an
thai-the figrir@8.30Tamal 32 camgp@ytherivlet ené sutetcya Yeﬁd‘ﬁ angd 44, as discussed

o B P AL, Ay, P O 20 e
ap fb‘%%atgly% d@é%@éét tothei® FespettvepinRt @ﬁ@l@hﬁeﬁmsmmys 131 and 133,

laneter fromabout 0.1 ¢m about 0.2 cm about
ingeption of the inlet and outlet fittings 30 and 32 into the receiving ports %3? and 137,

respectively, actuates the inlet and outlet valves 42 and 44, respectively, in a direction
approximately 90 degrees to the direction or line of insertion 18 of the fittings 30 and 32.
Regarding the orientation of the inlet and outlet valves 42 and 44 and as discussed

earlier, the positioning of the inlet and outlet fittings 30 and 32 allows for the head



about 1 cm about 2 cm about 3 cm) of the poppet 80

at a shoul der 82 of the poppet 80. Wen in a closed
weomindanm preferably fromabout 0.1 cm aboutPOI/BS1N3/012116

about 0.3 cmto about 1 cm_about 2 cm about 3 cm of

the follower 71 of the popp@p 80 is biased into the

inlet receiving port 135 through the port/passageway

opening 79 by a first end 75 of the spring 85 which

Is in contact with a second end 73 of the poppet 80
assémbly22 todte ¢dmepantyy desigiest alhapis; rélativeotop theding of insagion7iB of the

e 20, FleBheln BT R et B8 uiPotipettedn T prPeiicee 20
of the %eﬁ@%elﬁb@ix%ﬂ?éedﬁ @m?i t8'he @fijuki2a fhnd pértiohef @i filoger@rg, 71) of

housi ng 48), | eavin he o-ring 84 to be biased ]
oneavrlie (g1 40, ol tato yedssabesause oneotrlyhmazgdeppsitigaed directly above

oul der. 82 of .the.po . 80 t t :
or GiJgi 506 e sperza GRRRlipy 1f o PRSI GRATRALR, Rprive to he
lind BE chrdlidRVEY indrtioh 18 ehePRXRGHR1E042 hoisedatitioh the inlet passageway
dianeter to allow the passage of the_ o-rin

84. The
howsing 8%es direchiagbaeclipyoutie vilNe & hesed WYIlkP Jor outigs assageway
o 185458 T PR H4Eh s Bbc el Vg ety
carfbé Ynéed ib)eddik, slowing diid eareidsé 20f tot be langey dtiitber alliwing more
62 of the inlet fitting 30 disc,ﬁssg reflull%.. bett
treafaesivmaterish (i ahewe) o705 (R SATHES d0ga MGty PEidige for better
' st end 81 of the tube stop 86. A second end
ue%{e&gft&g&?ube stop 86 is in contact wwth the o-ring
90 ®lefdrting fd Figh.r93A88-B, afild 3ptheiimlgt B0 dulet valveartZaand 44 will now
with a first end 96 of.the caqup| er. 94 and,the coupler
be leSqTiBernn SSHERdetal | NINCRINE (APt SHAF,T Py 185 oUfflevave 44 are
sinﬁ‘a?fy! Qé}ﬁfgﬁréd, MLP4hd $nlkt ¥89e 142 WG beN@ds8b& haRin although it is
appli ance connecting end 100 of the inlet passageway
undirstebd ghad 8haname diescniption eayf be squadiycappicatd¢ te ize outlet valve 44.

Thg grng‘rla\?ai\éegég?nl%gﬂlﬁg %gé-gi,%‘ét 2a E:Qg'ﬁiglfcgltrﬁogﬁe r%go\%llgglgrrlg g%, ané%flindrical
gy 86, Ay 4 NRing B! e Adingad @mtludes Hebwsenos, hesthtiomity ring 92
and 'second ends 96 and 98 when encircled by the )
and tatoron@fg. Theg-9m S4rkueirclestrecdingdtricd falgwer %]g (myeferably having a
I bl t A t,h
tengfi oAb G0 A 3% RB040 £ R PO 00 K AP 3k A B about

crVRh@ pieTeablyl edldgya diaftétrdn gb&& (01 aspabhatdR the about 0.3 cm to
follower 71 into the inlet receivin port_ 13

d

abeytalsers, st 2ions tabewid oB) of thermoppeiff & @@uhi%%%;? thaygoppet 80.
. e ! !

W PR Eba s P BB TPLIRR AU S ST om o

abb@! 1 evesboti 2 efn, tbeut Bopnef tikollwhen7 eof the popie 89ds biaded into the
~end 98 of the coupler 94 or the follower 7% of t{]ed £ th
inlpotseeivingpars 1 Fotheeugh thaapH/ rRHeseY HepPeniEe7hpy @ first end 75 of the
l.ne - ' Ly, ' '
s BEES 90 9 SHBLLUE 4B Tt HEGBAeAD e o s
distapoatich 6f the doltower §d ds peeferhblyifrdnetbéuttdt I oy, Sdusiencrhabout 0.3
iece 10 js insertedégnto t he heai asse

en Ly 22. :
cpdo §E@%’\1 P P']P(@lt 20emy abowk 3Gt Somy, the raosi proxia Hémioﬂ of the inlet
re@iARE JoR BELLALER), leaving the o-ring 84 to be biased against the inlet passageway

housing 38 by the shoulder 82 of the poppet 80 as the port/passageway opening 79is of a
diameter to allow the passage of the follower 71 of the poppet 80, but not of a diameter to

allow the passage of the o-ring 84. The follower 71 may occupy the inlet receiving port



such that the follower 71 of the poppet 80 is biased
into the inlet passageway 131 by the first end 75 of
w0 b@4sprdng 85 which is in contact with the sepOnUS®N€012116
73 of poppet 80 such that the follower 71 of the
poppet 80 is biased through 2t he port/ passageway
opening 79 to the inlet receiving port 135, |eaving
the o-ring 84 to be biased against the inlet
passageway housing 38. When in the closed position,
135t hevpgmgedegséesy b bongBi thaofotlowem@l ig4bls| ocks a@tn@ted by the cam

surfjes {7/ DB Te anmani ol ap OF s ukE i 0, SRobPet st ity ek
f1uj ﬁ&{mﬁﬂ' 2Rt B0 s dﬁ&‘nﬁé“i%ﬁﬁ‘iﬂ cBhiA8f with A fathaid Sl‘lodiidlﬁhe tube stop

mhen t he appl i ance es not have the end piece
86.i Asecdmsiendt 83eoﬁ the e:be\smw&s i$Jn jcentaet with e EHS ;98§if thefitting 88.

Thegggglgg‘&dévn fglitaf f}rgﬁl %}?%6{7‘ %te t Ife\r?g%lgg%} ?‘H‘i% coupler 94 is in
conttan:”c %ﬂﬁt}fer@a’cﬂﬁlﬁf}/ AAS 9ageMRystaR@ANgng 92 Bsixedaerthe inside of an
Fig. 9-A when the end piece 10 is ful]ly inserted

appihmdmm\ectmdtilw of the inkeé PRssrEaway; housing 38gnd perther 'the st end

OS5 lab ah Bt BPh a8t SEEGYENAB 0! pdioT N SHUR of he

@%rtgélo Mo%2ved atbody 36tofalid eouplealH R shde bttwteon tlieeSrst laued second
| l'ower 71 of the et 80, then, artrid

endsrfiomnd O vdsntaniiielsd DyHBe aisipiay Jote 95n TheS e Sfigonary ring 92
secgbwat Idonpe:rﬁgl | (?ﬁalflg rtﬁcg f%e% 8%1‘94 lo‘?"‘fﬁ@ ibdett ONRE U2t B the inlet

i‘ancercon I'ng en the 1nlet passageway
pasiftEwWaythodsing ush Mdsratspédirécadigpmetspﬁﬁg Sﬁbwseqohotb éhﬂjfocl:lgfzvar 71 into

t he | f
thecialet mPeRjeingoEobd] AtHIEs B Areanielp of e Faimler, 94 Mainst the
sta{u% % é)él ﬁ@?ﬁ% AL 95h tgla%ﬁga!lc?éj 00615§ b@cﬁ tﬁ@ﬁﬁs@ eh@ 96 folf #e coupler

act'ua the inlet
94 Emd 'thenmllB@er Fbofihe @oppm SDoWihomeltheT 111Q)$ecpn@ epd P ef thegeoupler 94

toward t he | i ance i n 00,.0f .t he |nl et

or e dolkgestug] Ha0PHDECH) PPy Lo e I Rl
0-TiaR} reﬁﬁuﬁy Ghentibadd, e i@ rbédiving e RItsRigesy Mg ifdetirdceiving
opene I'S apparent that the | eading portion 72

poﬂt 185 arﬁgmwﬂ fooeeaivnth? dnletfiding 30 Wheatthp end psae 46 igigserted into the

ve d re functi
e pRorIONY A AS A g B Mikale 8315%32%‘?‘ 59%%8%056‘% position,
suéhht‘ﬁaﬂC ﬁ@lfgﬂ\@x{/er?ﬂl of tA8 PopisHt 180 ié BRsE REECER iflet padstgdwayni3] by the
of the valve 42, the angled portion 70 is_responsible

firftend 7hw{itrgspring &Sowlglvmmmntaﬁtow@h g sepend endy opappet 80 such

of BRIPEE]] EBRrsPR 15 o RO e GaggBb 7 o

thd GBI Réceivin rp&@ﬂBSP‘I@WIﬂgOme oAingT8At ioobedbiased hegainsti the inlet
is wthin t e scope of thls invention that a,c

passogdeREhqUSIng, 35. 7 Wyhenrin phec g Rositif (hopogpeiGheLdey $ e o-ring
84 (bggé(sftlhr ﬂoﬂyongaﬁg&ﬁy { ﬁ%ﬁ% ’79%gtéllgﬁhgsm%? @8eevih® poRVES5 and the

inlBOpdskNRHEFIBICI e MOE i ﬂgld7&)1mﬁumpa1mrswuh dah]atothetl Ui dther words,
conmuni cati on between the i HI receivi n&g ﬁort
whenethe appliansa slosgaaklavesthejegd piece 10 mserted, t

closed position such that fluid cannot circulate from the inlet passageway 131 to the inlet

e inlet veﬁve '19 isin a

receiving port 135 through the port/passageway opening 79.
As shown in Fig. 9-A, when the end piece 10 is fully inserted into the head
assembly 22, the inlet fitting 30 is directed into the inlet receiving port housing 48 such



all owed. In other words, when the appliance does have
the end piece 10 fully inserted, the inlet valve 42
WO 200409@m0 open position such that fluid is freRCT/US2004/012116
circulate fromthe inlet passageway 131 to the inlet
receiving port 135. As nment?dned earlier, the cam
surface 74 of the actuation wall 62 contrlbutes to
the nechani cal advantage of this invention. As
menti oned, the spring 85 exerts a force to bias
thaf (k| 1eatiiig Partiont72 dihthe raetwation myllpe first 3Guches thevidtlipwer 71 of the

per pendi cul to the | f
pope! B0, fhegh aporrisEs A0 PR QRS LGB A OBiP P HE actuation
Wal‘t(\”gEhfo Q@b%ﬂow&aﬂ NGwAR BPRPDIihfeVERIneEting EndVAOd Gf the inlet

tl'y greater force than the force exerted by
pastefgewap rhdmg1n§538 Fhels that rthopdppett &) muwes tieepandiculanete thg line of
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of thesialeblfigting a@ccﬂmiq:mg th.eofqlf» %ﬁ\,@rﬂlﬁ m@PPQtog(bVéﬁ‘aééﬁ]ée appliance
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M, FeBBgNI i gk g v i

porien &0s thet mlaﬁamrggn flcendrihe R Y Lfgf%%fe{lh@nctmns

val v L nser

Th?)tel's,p@ﬁ d?a@ﬂl%?o?l(?nt d vecﬁgs} %o ch{ehtg Qaly g@nt%(&%@ follower 71,
bedRGAARictboRd SRR AR oF Higayahek?, Tioarghod pratiomyeis msgbnsible for
outlet fittings 30 and 32 are simlarly confi e

moying thp rf@m@er , Eorstygi the Melve A2 1P &0 PGB POFIESH, ?q%a (tjﬂﬁé portion is

resggfrimbﬁ% ftalj ﬁolhlﬂg tﬁ% f(pl%%{ PPk Y%@v;gmz Sethhiae ?n b oﬂen position.

he nl'et and outl et val ves
As &ﬁkdlt&ﬂecaéﬁhw i s amtmn tlrecsobpeguf thib inveritlom thatef eam euirface (e.g., 74)
enbodi nment the outl et e 44 need not be h
mayjcemprise opky; Hpjngle yrf: ace\;%\ ﬁlg{, p%aqs,ggw{@uﬂda@g 3 8pedl a follower

(e. %E)]l)DTWn ih the ﬁpﬁ?\g}ob&bﬁ aﬁl@g HEﬁEsa@Q@a}Q Bpdiithg 79 i‘é Uﬁ:n%ch that

or exa act uat pressure from f
ﬂuﬁi‘@dnﬁrﬁdmﬁﬁmm tsatweett the inletfre¢diving pOEt 135, ané 2he ikt (phssgg@gay 131is

S S Mg Lo (1 SO LTy s

thel fﬁl alv%QI)Z is'n GR 'Hgbﬁ‘ @Bélﬁéh Wldhhthﬁ’tr WL @k 1O BRclhte from ¢he inlet
out ittings ( protrusions (e.g., 33).

pa@pgevm}a]alytp thﬁmﬁ"m“’lmg @@1351 a cylindrical bypass
? ﬁ: tg(glgauylypg,htggggﬁé ?4 to? zhe?' g&g&%@g@%@%ﬁ c%étributes to

ther fri@cﬁiaﬂﬁ:al ah2RR st BEHiPMYEAIEAL YR matichedSthelsplifesH emtsngforce to
penetrating to the inner surface of the _housin

b12i§6£'0116Wer wpmsﬂpaw@gmayorh dasgi s 3actpbPREPeRdisyiFRdS 3 the line of
o5 YR e L DR RAGZOOBU YOS Wt an s

ha%@tainaéﬂpiﬁsﬂe vector, it would take shghtly greater force than the force exerted by

the spring 85. Thus, in order to move the follower 71 (so that the valve 42 is in an open
position) with an object having an opposite vector to the spring 85, such would require a
force slightly greater than that which is exerted by the spring 85. However, it is possible,
according to this Invention, to overcome the force exerted by the spring 85 with less force

than that exerted by the spring 85 by applying a force which has a perpendicular vector to



out si de the head assenbly housing 36. Further, the

bypass passageway housing 54 and passageway 139 are
weomindamed to perpendicularly nmeet the inlet BEMUS2004/012116

out| et passageway housings 38 and 40, and passageways

131 and 133, cylindrically @épering bet ween t he

passageway housings 38 and 40. As shown in Figs. 12 A

and B, the bypass passageway 139 and the inlet and

outl et passageways 131 and 133 are in fluid
that ofmispring BHN Thits, teeciysp dlses caph annfiade Boenalbleg one iy ectuate the valve

2 By GGG ARG G4 PPt oRmDerRBaioh R e eHob ot i pling 85, 2
nwaﬁﬁﬁgggﬂﬁﬁﬁféfggﬁﬂgL133, as well as placing the inlet

passageway I. and the outlet passageway 133 in .
unt Thaghdibel inle andnonilet dutingsn3Gvant 3daee BrHarly appfigwed in the

ordily Bendliseussed LSl ot DY 8L inF U5 185 ot pave a cam
surfRESEBY 734 Alikkwiss Shaemethe iBt afidheutyt pabdses plesariydvage similarly

housi ng 54 and passageway 139 are parallel t

h .

corrf@xea‘d/gln@e woeferrpd gabaginens the@uiler valyri44 deed v&née g?}}l%@d via a
135 7. Ho :

T e el

ot meet. Fur
valvBe14p@sy b Ofvrngatibld, hetubieddsspprassa fena fluib emitteg fdm an outlet

and WO 2004/ 096409 PCT/ US2004/ 012116 4 3 sa ?ma%1 .
* fittirgol(eigs 390 ehidnes PREIYSSCATEWAIRCR ki %‘é- 5§ @Heﬂ% ly, the end piece
10 %glﬁ&?ﬁ%&ﬁelg’lgmﬁ{é %Eétt (If)i%‘tir% )e@.gn‘%) hesRindtie WREBr 8dout one or

ousi ng éad assenbly 22 and are
mde bk fittiys (6,g9B8) dirprotasismoiere.i33).Fi gs. 12 A and B. A

bypass, val ve Sﬁ%can e Slide?Q&ﬁ: rovi ded withi o 54
by p &S0l 25 80y Hbbi: g *5YIngeel RYes PASSBEGYaY, Aovsipe 54 may
j oig NALRES surface LEHR li%dtagﬁnﬁ%jﬁ ﬁ@lisiﬁ/gaﬁ(’y 8f fe Wall RkdenitNe 22, running

ypass passageway usi ng spring 46 biases the
aldagias Songahidinabaxis d5 anf the Bousing B6.i renetrRting tolthe pynegtsarface of the

o TR 35455 S R, S e S RORRA . o

S%;%’bé’ ds sl SN aRNPasddecwiyoryeis paiiatlyoiaside had partially
thiy assESa?%gwgg mﬁg%.thg eg% §iecg 10 ighnated with
outsitte the idachassemblyyh@ming:36.dFudherste hyppss pagsaggway housing 54 and

palGESTH Fp WSS YRR BRRI SRR, B ks

hoB$ifigAb8 ARG A0, BAd PhdsBEewaysEldqandt 1B, calindrivatly ahpering between the
aligned with the direction in which the end piece 10
passegewasleausings BRrod e head assenbly 22. Regarding the

orientation of t b S '

O PR B, YRS St Py B 1 R i and e
pabdagéwaysbist waan 38hee infleid @htnaticdion ia bhbypgs cBonmehd9. Thus, the

32, and the nost distal portion of ,thﬁ .Hr ot rusi.on. 33 ith both
bybasisrepapieb 69 ridaces he hipash pessageyray) 1ifoin e cogpmiHgaton with bot

’ch%c %ﬁ% Iénqg §H‘§p§ (p'ta?ﬁ%gg\g}%?sgﬁéga%\ﬁ'f{lﬁg?a{s &QFaJﬁ%n@%&eﬁmt Yaskdgeway 131
and the outlet passageway 133 in untreated fluid communication with each other, which
will be discussed more fully hereafter. Further regarding the positioning of the bypass
passageway housing 54 and passageway 139, the bypass passageway housing 54 and
passageway 139 are parallel to the receiving port housings 48 and 50, and receiving ports
135 and 137. However, the bypass passageway 139 and the receiving ports 135 and 137
do not meet. Further, the positioning of the bypass passageway housing 54 and



is, relative to the line of insertion 18 of the

cartridge 20, the height (vertical distance
w@egopendicul ar to the line of insertion 18) ofprehEsivedai2116

assenbly 22 needs only to be adjusted for two val ves,

not three valves. That is, #fen a bypass valve (e.qg.,

52) is used, as in the preferred enbodi nent, the

pl acenent of the bypass val ve 52 adjacent to and

between the inlet and outl et valves 42 and 44

pasfa_fgﬁtvﬁy ?G_Deis stich donphe passgewaphbdusing, 54 and prssagevay AR slightly
ine of insertion f.th trj 20 he hejgh
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B0 0% 12680 S35 GEBeBREL AR 3t AEBIAY 10 marc
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passagewayd9i the inlefgrecqrsiag portrl3Agatdghe Aetletrpeeavige PP‘F@S afspligned

2 nd . <c MO - . .
R B Sy P GRS B e 10
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is, Egluﬁw%ﬂ%ﬁi@e” 9{ 4RertRn BB Sarfridge 210 thel Reighetwiti@l distance
Its sealingly into the first end 65 of the bypass
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o B PR 8, BRI sy 2
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he;c? Sssgl?qgfyt 2|26t05b5e lilcs)re compact, because the inlet and outlet fittings 30 and 32 and
the protrusion 33 are so sized and arranged.

Referring to Fig. 13, the bypass valve 52 will now be described in greater detail.
| The bypass valve 52 includes the spring 46, two o-rings 78, a bypass shuttle 55, and the

retainer 56. Bach o-ring 78 encircles a first end 57 and a second end 59 of the bypass



in an open position such that untreated fluid wll

circulate fromthe inlet passageway 131 through the
whypassiechannel 69 to the outl et passageway 13BCT/Vm®n4/012116

the end piece 10 is fully inserted, the protrusion 33

of the end piece 10 is direded into the retainer

openi ng 58 such that the protrusion end 41 neets the

shuttle ni pple 89, pushing the nipple 89, and thus

the shuttle 55, toward the second end 67 of the bypass
shipds $8geTimysetd8d end 49 alfdhe dhutfe SiSt is drigsed gainsiwhe rataitiey 56 by a
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The actuation of the inlet, outlet, and bypass valves 42, 44, and 52 of the preferred
embodiment, as a system, will now be summarily described. Prior to insertion of the end
piece 10 into the head assembly 22, fluid coming from the appliance will meet the inlet
valve 42 in a closed position, blocking the port/passageway opening 79 so that the inlet

passageway 131 and the inlet receiving port 135 are not in fluid communication with each



port 135 through the inlet fitting 30 into the

cartridge 20. The now treated fluid will then pass
W booetgria0e he outlet fitting 32 to the outlet reCEUSIN0H012116

port 137 into the outlet passageway 133 and finally

back through the appliance.2fn the preferred

enbodi nent, actuation of the inlet, outlet, and bypass

val ves 42, 44, and 52 are actuated essentially

si mul taneously by insertion of the end piece 10. It
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pesat thrly s ousigieTE 38 i e, A G0 Bor e g g oute
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ept wo guide rails 31. Qpposite
t helg meqﬁefeaneﬂ enﬂmdnmmt,cactlmIl of ke deti owflet.omdhagpasmvalves 42,

ot 116, capabl ecel V| t he_ .cart.r
44, a&cﬁﬁf gEe aemaé;e ﬁ%sﬁntéa[lgrt Slﬂga?eé’uﬁlgr}gft glaertlﬁgloé‘ éch? %ﬁd piece 10. It
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allbve rﬁqtatny mnammtloamd astuatgqn ¢f>xh¢ walyes 42, ddpand han t he

gIa? a C‘?‘FFng Flbehg#e? nglin gg(l%‘fai{l] ﬁﬁdl?olv? éHépdl described.

Re?e@l%n ﬁ) Fﬂgls' aAl eaB bsuA as-BowsANY6-Bland $7,1ths ‘r‘efngeramd contains a
In %y3| Cal contact with the rFﬁyl i ndrical casj n%
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The fﬁiglgg_ﬁggu& ] 115?@’&%]'66}@1‘1%%@‘ ?? {I?enc%rtﬁggé 96 dlgﬂgf 2)131%1‘ Anheter of
theOPRAS 168 ﬁ%ﬁi‘)t&&iﬂi’a@trely the same as the outer dlameter of the cartrldge 20, not
including the rails 31 or the latch 25. Both the latch 25 and the rails 31 extend beyond the
outer diameter of the cartridge 20. The second end (70109, shown in Fig. 19) of the
casing 108 mounts to the head assembly 22 such that the head assembly 22 acts to close
the second end (70109, shown in Fig, 19) of the casing 108 in such a way that the opening

58 of the retainer 56, as well as the open ends 118 and 120 of the inlet and outlet



and a narrow gui de slot 136. The narrow gui de slot 136

is in communication with the open slot 116 of the
wea®ithgr4098. The button housing 115 is of a di BOEUSI004/@12116

receive a cylindrical button 110 havi ng an open and

closed end 111 and 113. The?button 110 has two

retaining |atches 117 opposite each other and an

angl ed wall 125 extending fromits outer surface. The

wi de guide slots 134 are positioned to receive the
recd’lﬁhglpairmﬂodsaIgs hi8santi1 50 aﬁ:m:bntdmchwﬁhmv\thg wipgbansiegtasingel 08. The

posi tioned.to receive t e Ied
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soppygaleit et Wi g0 s e DR A h ffsed tacch 25
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42 and 44 and the bﬁgass alve 52
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opdnhﬂop@lfhbf thie cazeey 1083rThthmt1©nthwsmgl Mésis4d a Mmemﬁdo ggceive a
bei ng t.uat ed, the

cylglélgllc?,lgblgtogt lalci)llyv%aq, %gelg ﬂ% glplﬁfl] dzlga ch 1{&%8 110 has
twérﬁkﬁaﬂﬂ 1iefled B1RY o%b;osfté‘ Bachadthdr éilﬂ%nzﬁlg‘ifddaw&lh%ii @kt’éhdlﬁ@ from its

he cartri cannot be renoved w t hout
outet afavg. The wide ghidegotsdBdrare positianad to mglefe Se setpming fpdehes 117

| at ch I th 28. .Thi
anci,glepla?gm%y] @ﬁeﬁ%m elgoPgd feﬁ‘ﬁﬁ"gtt@ Ia n%lgg 8\%2[[){ 5 tﬁlg button
11@"95' EEQSG‘HQH%eﬁtchﬁ% p"&ﬁﬁioﬁ g"@éﬂrm]gzﬁﬂ Q\/I@Mp@éﬁichlhﬁ thﬁtpri’ng biases
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thmtanmngl tpacies 113 agalpsn the geitle slotsal 34 gvftlﬂbkqeipﬁh%@ﬁmt hifyseated in
thesgﬁltg)élsﬂ(g.?t heh1§ & Id %8 ]"(310t Ba %erlﬁw\éﬂb alf %Hﬁh&gné B§s1t10n by

e unactua

% Qpithl 486’5 Finpets e closedbnd! mlﬁbﬁﬂednmﬁIIHOmmtll theeopen end 111
car rid e 20 {ZHbe renmoved manual ly b
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A DA IS S AR g, e
136he inlet and outI et fittings 30 and 32, or by a

>Pf I\?\r/]}%nSZhe(t{]rgt end 26 o% th%ec%}tggge 20 t1sh1(§1serte6cl1d1n’co fcher?tl)rsty end2 107 of the
appliance casing 108, the guide rails 31 must be aligned for the cartridge 20 to fit into the
casing 108 completely so as to allow the inlet and outlet fittings 30 and 32 and the
protrusion 33 to actuate the inlet and outlet valves 42 and 44 and the bypass valve 52.

While the cartridge 20 is being inserted, the outwardly biased latch 25 is biased against



Dependi ng on the desired rate and degree of ejection,
and other such factors including water pressure,
wo ecappadoai r within the cartridge 20, etc. it PGI/US2004/012116
anticipated that additional elenents may be used in
order to control ejection of2& he cartridge 20. For
i nstance, as shown in Figs. 18-A, 18-B, and 18-C, it
is anticipated that the inlet fitting 6030 nay
include a deflector wall 60129 (preferably having a
thé eargidgef200nilawerdr, 4.0 pointrpf misertipn Gvidte the vaimsw2, @4 0hd 52 are
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cartridge 6020 (partially shown). The .defl ector wal
60139eneRging et e deutpdriatnang #élﬁﬁ_sq ofdeqstony ieeh qper such factors

in%lkzéitnk NG5ed Bﬁégsﬁy dtr%%%é a%rg\iﬁhﬁ' the Céahﬁﬁgg t@b gfadiicydl a@%icf ted that

| ongi I nal of the In Itting 6030,

additibnploslietientsetlay e peeadiiic otder to contnol gjectidneofibe cartridge 20. For
. 2004/ 096409 PCT/ US2004/ 116 nost proxi end .o .

ingipRecaat SRAYR N Kisey o A S b6E & @t%\@ww&l“gﬁbﬁt @‘F iffet fting
edgper?@é ﬁgg;q@ P& $RLL01D (BREMBY TR SMinghP fohPibout 0.04

ector wall 60129 i's preférably a distance
cnf,Lab®ut OrGugh, abdyt 6.08 ronaboabow. G2 cum, zhivutt0.5 comabapolitem, and

1.5 t @ abqut bout, 3.5 bout , 4
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S B PP 5 1 GuPRE DB e RGBSl i
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0.05 cm about 0.1 cm about 0,15 cmto_ _about Q.5 %na
portion of port housings 6048 and 6050 (as it would in the above-described preferred
embodiment), which will act to diminish the contribution of emitting water to ejection of
the cartridge 6020 (partially shown). The deflector wall 60129 may extend away from
the inside portion of fittings 6030 and 6032 in a direction perpendicular to the

longitudinal axis 6014 of the inlet fitting 6030, and positioned perpendicular to and at the



about 1 cm about 1.5 cm Figs. 18-A 18-B, and 18-C
also illustrate, as nentioned above, slightly
wor@isNPam positioning of the protrusi on 6033, PCT/US2004/012116
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cantfidgsl bousing =g+ 24)ogyeh (tbatghe emylole pé@tqaﬁﬁldgv%@g 20) is slowed by

su%ha% &11'883 a‘igrgllcﬂ n(sﬁh % 70 %3621%1%? %e i %ecp otkE %%G{Ftﬂe #ﬁglance casing

70USE dudlp thabiaf Jeadt 6 qidrtiordge thee f@ctlonZ@)rmthNiBO 1@ Biaged to contact a
128) such that a latch (e.

caréradger hanging (ee-4) upey inseigin 96 qaﬁvég%ﬂ &u@%rla isApRarent that the
de% %ﬁzﬂern SQﬁI fgdnl)éggor ?{rr]er[:%é% ﬁﬂ:‘#loﬁ gﬁgé I7@130 as well as the

areaadﬂ srph(ﬁg €7 0(1 80 @ontaé’tﬂhaya be Iadjutsi&d aameismem CETpon amqertg)n of a cartridge

08, th
(e.ge g@hdbﬁfr?@fp%{ qul%gf:gﬁg& %ggeps?grnteldctg lg?\ge g) t%e s{mmpe ofl a cartridge (e.g.,

20) when the desired force of insertion is applied. When a cartridge (e.g., 20) is ejected,

the friction caused by the portion of the biased spring 70130 contacting a cartridge
housing (e.g., 24) will act to slow a cartridge (e.g., 20) as it is ejected. In Fig. 19, the
friction spring 70130 is fixed between the guide rail impression 70114 at the first end



desires of the designer. Fig. 19 also illustrates, as
nmenti oned above, slightly nodified positioning of the
WO pioe9@nd out | et passageway housi ngs 7038 andP@DU82004/012116
such that the two passagemgy housi ngs 7038 and 7040
are extend the same di stancé%rom the head assenbl y
7022. While the end piece 10 is connected to the
cartridge 20 in the preferred enbodinment, it is
antici pated, as shown in Fig 20, that the end piece
70 B1Withiaythe easing FOLA8 such shavwpriog 7013 fectipr wjll, oc2@) between guide

D) 0F L BRI P G b e
7089000 RhPde K940 _pden&ftS % %’%%tri@%_% AuAHAREL!, IO silchethat fiction occurs

exrsting cartridge e conhection may be a
betwemb dhit@omspringr(agn §01 30)i and| thelinsigle oflantappbanceicasing fe-go 70108)

ro B Shine it SR ek RS A 2 hEt ViR ATk Rn oring (e,
70830905 bidcbd REthie e cakiabt 10808, & aidiRA!peiAgi(agl, Udes0) can be used to

~situations where the end piece 8010 receives a ,
bias arcartridge (e.or 29)dowersks lip fe.py 128)cuek thaggdatclyfe.g, 25) of a cartridge

conpy nat4 on ,of th I d: , 1. on .
(o 0L RGPS 8 dB ool s, bl B b BRATEEHRRE i or st
Whethé'thé! Bti&tbnbypriagdiol BO iaplated o banasidgatag.s20) br methe appliance

within the neani ng of connected. That is, the fl u}ild
casignTTNI% b G WK AO e e Rpesareng 33 gepgrgent on the goals and

cart rd {68419 FigS St d i b\@, Sfightly modified
e R0 A, s RSO0, Syt moci
potitibBing Y € inte ahd oaidel passagewal hasings708&and 7oH(s sich that the two

conbination wth the end piece 8010 For i,nst anc a
DAgAECHY RARYINSDIQ % a8d] 74495 ereaerignd  the rﬁé’m@ndlsg%né% Jfdmg e bead
an end piece wall 8012 having a top surface
as%g%&@g%d a bottom surface 80103, where the top

sur fWihite 8R4 Ochdi picke dids inmennectetote the teartmgge (20 gn, the preferred
030 and 8032). i, oDy 8033 th .

en@g@t@?ﬁ?,slmsfaélg)glpg{ggg%so rg\%glélg E?ﬁ é(?, (ﬁat rﬂé%eéqcﬁglgcgea%ﬁ Obrgz?eynlée without

1tsr§?ﬁf+a;f'&gi§?¥$e?g r 56)" 02 R A PRARROPE Ty O ANd P an already

dge '80140 nhot capabl e of actuating val ves
ex{sting cartddd@eafect. 4801 48)psat that th lend piece oM Mirssiondas on adapger for the

head assenb e..q., 22) .can be,achieved,i n f . .
exig 06 R R A 140 ofhic <ot ER TR PF AdgEogt s b PEftyeys including,
buP ot QAR o lﬁ&ﬁiri%?)éomt@fiﬁg,gfa@@ﬁﬁg{ aidheﬁbélﬂeborﬁliiﬂge,frietiﬁn fitting,
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As shown in Fig. IS anticlpated that the L
threading, shyewingu sicking GRap-fighjngs etet Farther gapnestipn Apglndes) situations

whil e sti.ll. hayj a_longi t.udi. [.S ) :
i 300 o DI, e B0 DB o 0 i, o o
coldbBtidR o boRd, eStilpfurthen thesbunnedtionpof the endbieeel 10 do a cartridge (e.g.,
second end 9028 by a connecting rod 90106. The

O : rod )
8096Q)0Bayehe ivterripiednt adstitipnal fintgriacesc apgrsill DarWighin e pneaning of
by SRR oA B e B0 and i
(eA), 1301 M} i Wiithin tHehBesmpositonnected2Bused hetein. hil ik evithirothe scope of

cont ai ni ng . o . .
this invention to connect and use any cartridge in combination with the end piece 8010.
For instance, as one of many possible illustrations, the end piece 8010 may have an end
piece wall 8012 having a top surface 80101 and a bottom surface 80103, where the top
surface 80101 includes one or more fittings (e.g., 8030 and 8032) or protrusions (€.g.,

8033) and the bottom surface 80103 is capable of receiving or being received by a retro-



treatment material (not shown) and may be joined to
the first end 9026 by a rod 90106 which is in fluid
W@ oomideat i on with the first end 9026. Thus, PCT/US2004/012116
anticipated that any portion of the hou5|ng 9024
al ong the longitudinal axis 3023 of the cartridge 9020
may include a hollow portion for containing treatnent
mat erial (not shown) in fluid conmunication with the
end pi ece 9010. As shown in Fig. 22, it is further
fit anattridgp 80440 t tdt caphlele cafi tctuatiye YOIRRO (ecgy 4bnndi44) so that fluid

colpes Se A BLASAS0ZS &, S50 oS0 A0LE, S, e

thdiR cBRABE: 801401 Snlyo¥E BlrHle [ Rd 8 %l SIS et
* 1002C4 %igrﬁo whi ch 5,an al rngb;lg hm&?%%t?re USRS ctc.

mat éysi showmey Fig &lnge&mm;natﬁddhatu the sartidgs hmsme 1902 aray be other

by GG e ARy et SR G T Bl bitfow fir

end 9038 %or EohtSilimB tPIALAER Rk tERAIt (not $howh) andyl Bé peth&tltd H3écond end
not have its own treatnent

cartridge 1002 or ma
902%it et iaaFonnsctinglged n%}hoé c.ﬁl@dr@r 801Gt mas1 ey amey paattbe in fluid
¢ : .
co:'crlnp oy égf)gl il mlt}? rﬁ?étrégg )ég%éne d :eﬁrgg %g%a-(gﬁlagﬁ é{! it c %tal?lnt}(eatment

matdridl $nétr Shownir Altsrhatively, @bp esdond @nd 19029 mes el hollow for containing
i nvention, WO 2004/ 096409 PCT/ US2004/012116 32

trepigneat Apaiesipl i(@ot showp) and may hdoimsd te ke Hrstwad Y026 &ag'«}awgi 90106
wiicH'Raf fﬁﬁ& @%%g‘ﬁﬁ@n G&ﬁﬁh@ﬁf& Thi %08 Mhhs i G a‘i’lpgllplaf%ﬁ &hat any

nore valves, saird cartri or the treatrent o
poﬂaﬁlsmfrtge thbugitig 9024 alohgahb hmg&udhhg’l axi@ P23 ohtterdadgdge 9020 may
onpri A an iece, said end ece : .
W iipﬁ%w pprtionn cgnag Hging miimenﬁ mBlSREF (rat, shown) in fuid
coﬁx‘:ﬁﬁhd&@ioﬁ%ﬁfﬂl LA 1@c&9\3‘ﬂ05urface said inlet fitting
conprrsing a ongPt udinal axis; and iii. an outlet
fit mgﬂl,owahdﬁgxm atis fuirther aglcnpﬂ’npﬂ that thg carttidgy il @02 may contain

Wla]nil l1‘53 \{\Jhél)%rg:frp@ﬁ r%logﬁclglgc; ggyésflllégt HB&ES AR ?&o%gﬁ%st %gatltglent material.
Thae{dt hd fggﬁlﬂhﬁl’tﬁé Rébeant A Rvédtiont toSiife RnAdAKEROEREONG024 (into
end, and a longitudinal axis extending therebetween;

whighear ahreaslyi hbueztbtrpatmcet meteuehmgy bednsetied aliltg? 11 such aemenner that
tnsped Pt SF010%is o R i o SR W fueps AR Hg psed in the

sedoRAtVuSkhg 100138, In such an embodiment, it is anticipated that cartridge 10020

may or may not have its own treatment material.
All documents cited are, in relevant part, incorporated herein by reference. The
citation of any document is not to be construed as an admission that it is prior art with

respect to the present invention.



fromat |east one of said |ongitudinal axis of said
inlet fitting, said longitudinal axis of said outlet
wo paotiomgp9 and sai d | ongitudi nal axis of said cBCT/DGE012116
housi ng. 2. The cartridge according to the preceding
claim wherein said end plec%gls nol ded to said
cartridge housing. 3. The cartridge according to any
one of the preceding clains, wherein at |east a
portion of said camsurface of said inlet fitting is
Whetris clairhgd sect ored. 4. The cartridge according to any
one of the preceding clains, wherein at |east a
portion of said camsurface of said inlet fitting is

1. ful |y cRREOTR dperéf@e@@géugﬂ%mgd E@ﬁﬁl’ﬁ&ﬁ@ﬂéa@ hesdhbly c%&pnsmg one

5. The cartridge according to any one of the pr.ec

or HJOLf Y?évesm@r(@ftﬂ dggi oy @ggpatglela(ﬂf tﬂiuglrpaé%mg thequgh the rhea(? assen%bly, said

carbitick 368 Rfingsai d inlet fitting is substantially curved,
6. The cartrldge according to any one of the preceding

clainms, wherein said end piece further conprises a

protrusi g Q@ﬁuggc@sgla)m&&@c&aﬁn% s, said protrusion
extending fromsaid end piece wall. 7. The cartridge
according to any one of the proceeding clainms, wherein

said outl et futbﬁa@umggqanlses a cam surface, wherein

said camsurface of said outlet fitting is vectored

fromat |east one of said |ongitudinal axis of said

inlet fitting; sinbt ERRg icbMptisal a A surfide, S ﬁle@ﬂh'ngtsomprlsmg a
fitting, and said_|ongitudinal axis of said cartrid ge

housi ng. 8. THenZHdinlaggeandccording to any one of

claims 1, 2, 3, 4, 5, or 6, wherein the head assenbly’
conprises at | east an inlet valve and an outlet valve,

and wher ei n sdilcnoutistSigting; faid W&%ﬁ‘fﬁ‘i&ﬁ gogwsisigg 2 lopgitudinal axis;
surface, and wherein said cam surface of said inlet

fitting and said cam surface of said outlet fitting

are capabl e ofWhsiays saichipleh fiing apd sé rpatletyfittieg gxtend, 801“ said end
relative to sgjidehangiiudi nal axis of said cartridge
housing, the inlet and outlet valves, respectively. 9.

The cartridge according to claim®6, wherein the head
assenbly g praﬁ'ﬂrlﬁgeghoﬁgln% RA%g aaf‘rsﬂ M€ closé@katBnd &Y, R d Bhgitudinal
val ve, and a xgass va and wherein said outlet

fitting COWEKEE Bg@m@@WW§mrface wherein a

substantial portion of said camsurface of said inlet
fitting and a substantial portion of said cam surface

of said ovheran sqid end pigeeais sonpected fnssaig st prgd physaid cartridge housing,
vect or ed, ,naRilephes &lakl a%ﬂg)nc@@%ﬁ Whrh 36®ace BF sa?cﬁinﬂet 'ﬁ&in@tls vectored
fitting and said cam surface of said outl et

are capalffam of least g efrreiddpngjtudiapl axégefriaid) lylebﬁﬁlaét ﬁa}ﬁ*glongltudmal
rel ative Lo galifodiRP@ihd dhd&lia ﬁﬁél&dﬂlfal S ot seﬁ@ﬁérfridggﬁousmg.
housing, the inlet and “outlet valves, respective

and wherein said protrusion is capable of actuati ng

2. the T%de ¥§1!:c\6?déng tl)Qhe ;;I;Qo%dfﬁg Ietafith %ﬁeré?& Qa% gddriﬂecte% ﬁﬁHMed to said

one of the preceding C ["al ms, “wher ‘eln sald cartrid
catityédgs hagsing.
3. The cartridge according to any one of the preceding claims, wherein at least a portion of

said cam surface of said inlet fitting is partially vectored.

4. The cartridge according to any one of the preceding claims, wherein at least a portion of

said cam surface of said inlet fitting is fully vectored.



contains a water treatnent material, wherein said
wat er treatnent material conprises carbon.
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5. The cartridge according to any one of the preceding claims, wherein at least a portion of

said cam surface of said inlet fitting is substantially curved.

6. The cartridge according to any one of the preceding claims, wherein said end piece
further comprises a protrusion having a longitudinal axis, said protrusion extending from said end

piece wall.

7. The cartridge according to any one of the proceeding claims, wherein said outlet fitting
comprises a cam surface, wherein said cam surface of said outlet fitting is vectored from at least
one of said longitudinal axis of said inlet fitting, said longitudinal axis of said outlet fitting, and

said longitudinal axis of said cartridge housing.

8. The cartridge according to any one of claims 1, 2, 3, 4, 5, or 6, wherein the head assembly’
comprises at least an inlet valve and an outlet valve, and wherein said outlet fitting comprises a
cam surface, and wherein said cam surface of said inlet fitting and said cam surface of said outlet
fitting are capable of substantially orthogonally actuating, relative to said longitudinal axis of said

cartridge housing, the inlet and outlet valves, respectively.

9. The cartridge according to claim 6, wherein the head assembly comprises at least an inlet
valve, an outlet valve, and a bypass valve, and wherein said outlet fitting comprises a cam surface,
wherein a substantial portion of said cam surface of said inlet fitting and a substantial portion of -
said cam surface of said outlet fitting are at least partially vectored, and wherein said cam surface
of said inlet fitting and said cam surface of said outlet fitting are capable of substantially
orthogonally actuating, relative to said longitudinal axis of said cartridge housing, the inlet and

outlet valves, respectively, and wherein said protrusion is capable of actuating the bypass valve.

10. The cartridge according to any one of the preceding claims, wherein said cartridge housing

contains a water treatment material, wherein said water treatment material comprises carbon.



