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ENCAPSULATED WATER TREATMENT SYSTEM 5 Thi s application
clains priority to U S. Provisional Patent Application
Serial No. 60/647,680, filed January 27, 2005. FIELD
OF | NVENTI ON 10 The present invention relates to water
treatnment systens and, in particular, to such systens
havi ng an encapsulated mani fol d head and a reverse

& riEN P SySTEN d9es.

v systemns

ar e .known The rI of S
per g A st A emw Vi Bro R R enl Be g era
passes. Such syst errs &)l cally include an additi onal

N £Pfg. 680, faled dmuary 27.2905whi ch” renpves cont ani nat es
either prior to passing through the nenbrane or after.
Such systens are often installed in residential
applications. 20 The prior art includes electronic

systens whi ch det e@tIEMIEOR INVERYGONe OSNDSI S
menbrane requires replacenent. Typical prior art

- SYSt§{ERERE] qugnthdﬁel%?d‘ﬂéé 3% ABE EAREYC slfy'tsrl gyanﬁf 111?%?&10111& to

wat er ent ering the reverse osnbsi s ca

su(t,h etms avtlrr\gegl? tg@%lpg atgg r%agil%)‘i&/ B%{,dt%q gaggc%tereﬁ% é)smos1s cartridge
onduct|V| of the water is proportional to the total

ang PRE B Waks ialiricgdridgas. A ratio of the conductivity
| evels will provide an indication of the rejection

efficiency of the reverse osnosis nenbrane. Prior art
systens al so include an application wherein a perneate
punp is inclBAEKGROUNPIOPTHE INVENEONN. The
permeate punp provides greater efficiency in 1 the

Sy SRMersd BEmPEE FRAEs RETholWaC r"ﬂ?@ﬁ%mﬁ%}?{t e@?ﬁ@rﬁ% semi-

across the reverse osnpbsis nenbrane Isolating t

peﬁmggétyg{eaﬂ'xeenﬁ)rrgfés H{rguéhr %[ﬂlélp thP LRR2AMLE wari!ert Qaessgsr. Odéjuch systems

f:ypically include an additional carbon or ceramic filter which removes contaminates
either prior to passing through the membrane or after. Such systems are often
installed in residential applications.

The prior art includes electronic systems which detect when the reverse
osmosis membrane requires replacement. Typical prior art systems include
measuring the conductivity of the water entering the reverse osmosis cartridge, and
then measuring the conductivity of the water at the outlet of the reverse osmosis
cartridge. The conductivity of the water is proportional to the total dissolved solids.
A ratio of the conductivity levels will provide an indication of the rejection efficiency
of the reverse osmosis membrane.

Prior art systems also include an application wherein a permeate pump is

included in a factory installation. The permeate pump provides greater efficiency in
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and thus reduci ng the perneate back pressure. The
prior art also includes systens which address reducing
the spillage of 5 fluid occurring during repl acenent
of the cartridges. SUVWWARY OF THE INVENTION It is an
th@@s%ﬁ{ Phe b é?ﬁle%?%ﬁﬁat 1nl:1%‘£ 1 {eh Ot ﬂeUHEefonn ysis
or a

| ocki ng nechani r Iter artrl ge a mani

fat er _obj ect
|nven€i$pmlﬂtatlb%r SVT b © PHPTOv g& Bégs"g? 1 %rﬂr‘?%ﬂsn‘@ater
é&e nce of reverse osnosi s nenbrane in a
angy Us Ry epermegighagk BYStER It is further object of
the present invention to provide a nodular manifold
headhe gytor eamt alsg in¢ludes systentsj whichodddrése rpdwsmmthe spillage of
invention to provide a systemfor retrofitting a
fluideacensimgabming ireplidenicat ofs cemidgesi Nncl ude a perneate
punp application. It is an object of the present
invention to provide a cartridge which has a reduced
inlet opening to reduce spillage during changing of

the cartridge. Sﬁ’@@ﬁ @E%%Pﬁéﬁgﬁ 1§HE DRAW NGS
Fig. 1 is a pe reat nent

sys emV\nth a [fz, rse osnosis cartrldg(ae and, two
t‘v

fil e}S 83 1 4hjcY CRpigSens nge%IOBeF’sB aningpyad lpcking

filter cartrldge of Fig . Fig. 3 is a top view of
meghpism forgfi teéiﬁﬂlftﬁl@ﬂj‘eﬂnéfmﬂl@ld Qead25 Fig. 4 is an

expl oded view of the filter cartridge of Fig. 2. 2

Fi glt iSa ifigther bjetionfi the psepatt inweativn eprovide ardmipfoled niettad of

i ncorporated in the water treatment systemof Fig. 1.
moftit@ring thes parfdrhgle Gf a0 FQBRS 0dndBY eHePEbrARS laSdrinking water

menbrane nonitoring system
supply system.
It is further object of the present invention to provide a modular manifold head
system.
It is an object of the present invention to provide a system for retrofitting a
reverse osmosis filter system to include a permeate pump application.

It is an object of the present invention to provide a cartridge which has a

reduced inlet opening to reduce spillage during changing of the cartridge.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a water treatment system with a reverse osmosis
cartridge and two filter cartridges.

Fig. 2 is a perspective view of a filter cartridge of Fig. 1.

Fig. 3 is a top view of the filter cartridge of Fig. 2.

Fig. 4is an exploded view of the filter cartridge of Fig. 2.
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Fig. 7 is a process flow chart for the systemof Fig.

6. 5 Fig. 8 is a perspective view of a nodul ar

mani fol d head system Fig. 9 is top perspective view

of a nodul ar manifold head. Fig. 10 is a schematic

di apfam i9fa Botidhy %ﬁge&ﬁz@%@ HH FlanifO R ThefSiafll in the

Wth a perneate punp. Fig. 11 is a cross-sectiona

' f .ar. mani fold head and cartridges 10
Wa%’f&%hg@%ﬁtfﬁg&ﬂfg 1|‘s a top perspective view of a

nmodyl ar . ifold head.in a perneate unp application.

DR TREL E5 TBePr BEPORP k3O TREL b %Fqﬂﬁ.m%ll@ﬁaﬁéwé%-

enmbodi ment of a water treatnent system 10 in

ac cHgdamceprogss fowhchartdopthe seriemiofiFega6i on. The system

includes a manifold head 12, (see Fig. 5) a first

fi|Figr8 e pearspetogvelviewaf nenvahde namifokd Beadaktteindge 16

and a second filter cartridge 14. A manifold cover 20

I's HbS@is&B}@jﬁ&s%é:c‘tige viewshoVRodulhy mbififol§ Ak4d, | dge 14 in

accordance with the present invention. The filter

carg:Li ' h ' ' ter
anrPal S oA R Bk g o BB sy
.4 nner _annular collar 28 is al so shown which includes
with 8 PEMGAIEPUSRP-t o provide a seal . A connection fitting
32 i s shown extending through the annular collar 28.
i Jigal KR 1esoRdl sievopt teanedularanaseld e sad arritges
shows the cylindrical wall 34 of the inner annul ar
of Féplll.ar 28, as well as the |ongitudinal extending bead
36. 3 Fig. 4 shows the filter cartridge 14 in an

exX[Higdexlisva & p&setil® vigw 6f & el meHM 1B&T in a permeate
| ongi t udi nal extending bead 36. It can be seen that

und iengint udi nal  extendi ng bead 36 includes a | eadi ng
pug ool

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shows one embodiment of a water treatment system 10 in accordance
with the present invention. The system includes a manifold head 12, (see Fig. 5) a
first filter cartridge 14, a reverse osmosis cartridge 16 and a second filter cartridge 14.
A manifold cover 20 is also shown.

Fig. 2 shows a filter cartridge 14 in accordance with the present invention.
The filter ca@dge 14 includes a housing 22 having an outer annular collar 24 with a
double lead thread 26. An inner annular collar 28 is also shown which includes an O
ring 30 to provide a seal. A connection fitting 32 is shown extending through the
annular collar 28.

Fig. 3 shows a top view of the filter cartridge 14 and shows the cylindrical

wall 34 of the inner annular collar 28, as well as the longitudinal extending bead 36.
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Fig. 5 shows the manifold head 12 having the filter
cartridge connection fitting 5 40. The filter
cartridge connection fitting 40 includes a threaded
outer annular collar 42 and an inner annular coll ar

44. Flhe dRDRMhARNE St llﬁrin%ﬂfgﬂwﬁiﬁg vﬁvné'cp@sw %O{'@i Hearly

46 and four |ongitudinal” slots gl tudi na

0 ar g yal | v spac apart fromone another. ..
shity 4 PR B righnal BRRE 6 o e Ref ool IR Ifgiuctinal
14.is ro ed into,a full 10 secured position onto
ex?ﬁ@“&@ﬁﬁt@%FﬁﬁmF$?#FH§%4@¥3§he filter cartridge 14
cones to rest wth the |ongitudi nal extendi ng beads
36 B Aghpws Hievaanif}d heast Y2deqying the &ltet otrtriige chimpction fitting
shows a bl ock diagramof a system 50 for nonitoring
40t Hhepgdrf oanmidgeaconaéctianriaiing 8@ iqdwdes iashreadht aiter anhigr collar
system 50 includes a microcontroller 52 having a

42 HRARR)INRY MAGELES1R 4 OHeARhErSRhE8S collh @4%?;@?&%111ular lip

i ncludes a single probe set 15 58 which is |ocate

r e | I T ro
46 SRSl 6T Ringl 360 LT TRE\ AT T ARG el RafRran
fI_resisto][_ 62. The mcrocontroller 52 is coupled to a
OMLOREAMED 64 for providing an indication to replace
the_reverse osnosis cartridge. The mcrocontroller 52
i s Hedl boapireciated tht whsode dilteEDaBBdgent4 finndatad fnto a fully
during operation of an onboard push button 68 al so
secosdppasitionoortth ¢hercamectiort fitinget0, SR filte0catritat ar ddnoey to rest
sensor 70 is also coupled to the mcrocontroller 52.
withitls loAgBitaNE eftchliDgHocsld o M o R oLy RGN SIS,
functional steps as executed by the programresident
in _ 7 : oo
rochlt BraeTon Sick Hagimd PRS0 SRR performance
routine occurs after J.he reverse gsnosi s nmenbr ane S .
of § BIkPEsPES erflrint L S EHE S BB mgtEPRe I Saaving
At step 76, the system measures the flow of water
a MYRAEY GA WhETeiR RBTaghTesies.s {ap sysemHeinglpdesesrsingle probe set
determi nes or detects the flow of fifteen gall ons of

58 whichris idratedglovirisreany of ¢m reptrss bepotOmetbeansy Sihemrobe set 58

nmeasures the initial water :
includes a reference resistor 60 and a thermal resistor 62. The microcontroller 52 is

coupled to a faucet LED 64 for providing an indication to replace the reverse osmosis
cartridge. The microcontrollg:r 52 is also coupled to an onboard LED 66 for feedback
during operation of an onboard push button 68 also coupled to the microcontroller 52.
A water flow sensor 70 is also coupled to the microcontroller 52.

Fig. 7 shows a block diagram 72 which represents the functional steps as

~executed by the program resident in the memory 54.

Step 74 provides the initiate recalibration routine. The initiate recalibration

routine occurs after the reverse osmosis membrane has been replaced and after a

“power on routine ocours. At step 76, the system measures the flow of water through
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conductivity downstream of the reverse osnosis
menbrane. In one enbodinent, step 80 the initia
product water conductivity value is based on averaging
approximately 5 10-50 water conductivity measurenents.

theNys@hPABdep T anPSRMME HethiREs SO ik oW of"iﬁitééﬁ gllons of

aver age conductivity Is assuned to equal a
j N, S 2 the a_thr esh

Wﬂ%& th tsﬁsf?e;gb % rAgjge{ on . ohctﬂé telél4 TEASUIES. (Ht“f‘r émtlap water
t shold [ Step 86 consgists _of routine

COWE‘;SEW ﬂ@wr%ﬂ%%o FEVGISE Qe BIFEIaNe, i opgpe Od@ce@b step
88 consists of averagmtg the previous twenty

80 fhe suidmspdust oaterrrondeatiity Talusoin dased on ayeraging Sppjexnately
it is determ ned whether the average of step 88 is

10456| watert benduttivigsinedstirdndngs. pAt step G2, dtegpoddkt watert doaductivity
event the average is below the threshold trip point,

valub &r Sivef@8 PHAGRRA it AssthRE B24MA1 6MD0YE QYedam. aStebE@ then
indication to replace the reverse osnnsrs menbr ane.

calGhIGHE § Ehlﬁz}ﬁ %f@ﬁ%ﬁ@@ bn %0 ﬁ% ag eﬁi?né éfmteg fpl lﬂPégflold

syst em water trea

8 |nc nanlfold ead
Cob e OB F ety Fiepndine. ?tpfﬁ"g‘ﬁte iy cogductivity
reverse osnosis cartridge 102 and a second filter
valgg Stapdifeconsists of] aygragingvifie PEeViOUs Ve rmeastipmants of the water
mani fol d head 104 and cover 106, as well as an
coralgieii vibyo ndit Step 00y it ﬁg&t@rmimedl‘@&thé[’hhe syesagenioteprsyis below the
provides a nodul ar system wherein additional nodul ar

 threshold @ipdpdift 65std084. 106he ditt MRYaRLagdOs GRIHN B thibshdl@ trip

water treatment system94 via a clip 110. The clip 110
ihf iR @ééd&%é 09yt
01p I"anar 1T(?ér‘l(}mportl on 114. Ea 0321“31% %E aﬁelgmgéglﬁcethe
nted | eadi ng edge 118. The C|Ip 110 al so
Rwé%gpgggmg d%hrar portion 120 extendi ng through t he
. bod ortiaon The tub lar portion 12
i ne r&&e‘s§d§@arenh%ém %ﬂarw frrrwsh&rameﬁé Smenr%f'r- The
portion 120. 25 Each manifold 12, 96, 104 includes an
wateh dreginant systern £¢i shgwhdnrFigpe mqhg,@s B2@odulsr miagifold kehd W6, 2
a perspective view of the manifold 12 including the

matifeld ender 98, a first filter cartridge 100, a reverse osmosis cartridge 102 and a

second filter cartridge 100. Also shown is a further modular manifold head 104 and

cover 106, as well as an additional cartridge unit 108. The system of Fig. 8 provides a

- modular system wherein additional modular manifold units 104, 106, 108 may be

coupled to the water treatment system 94 via a clip 110. The clip 110 includes a
plurality of arms 112 extending from a planar body portion 114. Each arm 112
includes a slot 116 and a slanted leading edge 118. The clip 110 also includes a
tubular portion 120 extending through the main body porrion 114. The tubular
portion 120 includes a bore 122 extending throughout the tubular portion 120.

Each manifold 12, 96, 104 includes an end wall 124 having four openings 126.
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wal I's 124 each having four openings 126. The openi ngs
126 are arranged in pairs, one above the other. For
exanpl e, | ower opening 126 and upper opening 126
conpri se one pair. Each pair of openings 126 includes

a paig OkhdR h%]ﬁ'sp\é&weswl\%oof ﬁle%émﬁ)@@ci?giﬁéiﬁéﬁi‘g th@®vB%nd

rel atlonsh|p he upright walls 130 are

t e __inter urface 1 of the e
walls 1?2(%@19 &gg]ﬁt)lﬁ' QREBINEY 1?{8 a ngl C10pFihes %%g a%?ﬁr?l}%e m pairs,
he d 1%@ A flan 13 xt nds frontthe i nner surface
onq oy} Theottish hien FX WA r RNt 1 3 PRY jupper opening 126
conpartment of the nanlfold head 12. The flange 136
compE e Respaita Fagh pewr of apgingdd 2&nacludésavpsir ofapp ghiagallsTi3E in a
flange 136 includes a forward edge 10 142 and first
spaad apat faicthgaedonsddie STHedpright Gralld h30 fershown ceidading 42m the
is generally parallel to the end wall 124. The first

intéridleseflee 13441 anderiPaaNd 231 Ha B8 Iewd AR08 M4 toh %euﬁ’tﬂﬁ{&“old
ranp and | ower ranp 138, 140. The upper ranp 1

heeléP‘i‘Qr Al é“l% Q;tté!rﬁi;sgﬁoﬁlrt%@“lﬁﬂ& APRLDgR, ! at%e epd wall 124

rection I'nner 1 nterior sur

s the |nte or .c art t. ,of e f ol
tonit Sy it slriens o3 Miooniolg ded 43¢ ilange dadaaaues
in Fig. 9. The ranps 138, 140 include a proximl end
an ypper 1amR B 8cang alovesk damp J 40THheflange Hab ievudessaforgard edge
| ocated slightly away fromthe edge of the opening
1421264 fit$teandi stadd eidd elg 144, spacethd foramard edger F42r Bngeaerally
rel ationship regarding alignnent of the opening 126.

parkilg.to 9fe eiDWall add) tThe Tkt G@ aide. 144 dnll se6dRr SNCQIZ0146 form
- Fig. 8 it will be appreciated that as the clip 110 is

[ [
thep RS Eth ol Pery F3EPRL " ol Rl 1% L Lo famp 140
118 f each of the r S|Ilen
aivid, Bomedny i 1 ob flotcPoiy i ffom 4 MhgpintGiprenhee 132
clip,110 is fully inserted through the f our openi ngs
0% th jgted P LOMRAT NG (of ths meptolddead (ke @neph ot Amges
and the two armpairs will clanp about the respective
13(gisshawndn ghamomyinthig.th e Theltepsf 1 38h 46 wludt keprosmal gnd 148
into | ocking 25 engagenent wth the distal end 150 of

andt héistabompd 188, THeAfroxMedrnb i1 U8 is Tobsted blkghtigrawa§ from the edge of

the opening 126. The distal end 150 is spaced in an interference relationship
regarding alignment of the opening 126. Fig. 9A shows additional detail.

With reference to Fig. 8, it will be appreciated that as the clip 110 is inserted
into the openings 126 of the manifold head 96 to the right of the figure, the slanted
edge 118 of each of the resilient arms 112 will be deflected by the respective ramp
138, 140. Once the clip 110 is fully inserted through the four openings 126, the slot
116 will extend past the distal end 150 and the two arm pairs will clamp about the
respective distal end 150 with the edge of the slot 116 coming into locking

engagement with the distal end 150 of the ramp 138, 140. Meanwhile, the tubular
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portion 120 will be received by the tube fitting
connector 152 for sealing engagenent. The other

nodul ar mani fold head 104 will be coupled in simlar
manner. Fig. 10 shows a graphical representation of a

: : i i
poﬂf%hqao iR Bk FERveb BE AR Fitidh) @érﬁie&ofg @%%gﬂg?ﬁf#g&néaégement

shut-of f val ve covér 162 (see Figs.

Th BHFRY Aidduia: ARG eLRRLAT 26l yévmil%gen,ggu?ga% h SR E ma, 2dapt ed

0 acconmodate a per
reference to Fig. 11, a cross-sectjon of a water
¢ r ettt Shesy a hramitcay HENRSTRIORATg YHE etiteak system 160
mani fold head 12, first cartridge 14, reverse osnosis
wheggin pi aglemesc ghat-ofé valve coiven 892 Gsge Figsd §end ) mmjebe removed
mani fold head 12 is shown to include a connection
and ir¢flaced Ak dnother ecedrvidy atiasted as pecdhivedao nnpetmeaate pump
fitting 168 of the 10 reverse osnpsis cartridge 16.

~ applR8tioRNWigl @dfhard td Zig Na! HdessAedtiondf IRaES QEAMBHCESRm is

port 170 for coupling to an output of a reverse

1St ri [ e rt .
nS RN O B SO0, T L83 5CRE R g
co¥ B SSRGS BRR 5hd B, AR Bt
non- per neate pu application. A perneate punp cover
a copuectign fHtpg 4§60 {gr Fpostying the ispedive fqopaectign diteg dg of the
access ports 170, 172 and includes a perneate punp
reveng¢ pernosip oarfridgedl nhTiehmeeifelidvead d 2 tinddeddsi 4 fisshmanifold access
connector 175. The perneate punp cover 164 includes a

port 1176t foRGRASEnANE aa SRFANOF ACKRSHe AMhfosik/Eurtriis8 BI)h Becond
- flow channel 180 in conmmunication with the Tirst and

maSifA@NdcAS %%ﬁ‘;‘_l @Eéui')ici%iat% H b{n}/)ﬁts of B ?ﬁgen@s%cﬁispﬁ 3 zlknnon-

out put port 174. A'check valve asseée y 1's |ocat

the first access. pqrt 6 f coypling the out
perigdRe s RPE E5is nted (e frads 78t Baord abtSn Boubiy. 172

164 includes a supstantially planer body portion 184
for gmoppeRBests BYMR apphGEtiopn £ perdicate RBEHFRYSE AR isvshanted g also

hol es 186 are provided for fastening the cover to the
sealiigiffrefl and seeerdl acThss pratsi 761 472 aed Udbsles alpoweeate pump output

di aphragm receptacl e portion 188 having an 25 opened
poruppewhiphritidves altibe Siegnebrmeer 1104 The pbrtas: @np pPRE 164

di aphragm recept acl e
includes a first access and a second access port 176, 178 and a flow channel 180 in
communication with the first and second access ports, as well as the permeate pump
output port 174. A check valve assembly is located in the first access port 176 for
coupling the output of the reverse osmosis cartridge 16. The second cover 164
includes a substantially planer body portion 184 which defines a first end and a
second end. Mounting holes 186 are provided for fastening the cover to the manifold
head.

The manifold includes a lower diaphragm receptacle portion 188 having an

opened upper portion. The second cover 164 includes an upper diaphragm receptacle
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7 portion 190 for mating with the opened upper portion
to forma diaphragmcavity which receives a
di aphragm The upper di aphragm receptacle portion 190
includes an opening 192 in fluid comunication with
poﬂf’tilhﬁ TobUof nedt@aBNeith 480opetag t@f E&ltfb‘nrt@qgrm'an&l{a f§11'1‘5‘(;I ¢ avity
p -friter

ow channel coupled to an t port of a pr

oy 30508 B 5 B B ESHELAF R0 et
R RN R A LA RS

that the water treatnent system nmay be assenbl ed at

~ includes p glowo phaniek eouplednioramentpalapert ptimpredilter stage and an input

wherein the plug 194 is provided at the perneate punp
poroof thetreyeoset oshiddis stageetvhatkin thk iffownghanbe ipirofhiid @dmmunication
wherein the first cover 162 is 10 renoved and repl aced

with thB 1bRer Sﬁ‘fﬁfh%nﬁ eaeeptadR4pdraivh MBSt BE the BRnffbldt hadl. It will

connect or 75. A quarter inch tubing 196 may then be

AL 5 B MO TSR 0 i
[ 196 )
e 8 Sk, MBS0 10,3, DELEEALS P

permeate outport 202 having a tubing 204 which runs to
pungp puigBhprit & 2owtrofibkitpeayToe pravidedorhergs the firgg cover 162 is

further tubing 208 coupled to a storage tank 210, as
remgeed asd repldsied gvidh hec saephe dobarclo4 baviie tireatubé ditting) eeuhector

The brine side of the perneate punp includes a brine

1750 TA. ittt iR thbiagdog miayf theivbe t6upléd tdile s fitethsl chbaadtor 175
and a brine out tubing 218 which couples to the drain

ARk thfcRibh $3%6 xg S8R ELRAERS in FiE 10ULHY %%u 28 1965extend
an al so shcg)vv%hcomﬁtﬁ ?r om t he supplnfl F%I et an tﬁﬁ% ngg eﬁe’f s
[.S..sho oing to the 0 faucet.. _-The.installation Ki
doir AT o P b e 2o BEB R £ dp” 185 Pepmicard P 0o

may i nclude a repl acenent check valve, as well
has rae%ff%éwcm Pgﬁ gaving miubing 204 peiigh mins 4p ¢ T-connector 206.
installation instructions. Fig. 11 also shows the
ThefT-cornrectoadé haye frthen abingy2Q8 carplrsictd agtgrage tank @10, as well a
tubing 212 coupled back to the manifold head. The brine side of the permeate pump
includes a brine in 214 from the drain flow 216 of the manifold head and a brine out
tubing 218 which couples to the drain point. For sake of completeness, the tubing 220

is also shown coming from the supply inlet and tubing 222 is shown going to the

faucet.

The installation kit includes at a minimum the second cover 164 and further

may include a replacement check valve, as well replacement O rings, tubing, fasteners

and installation instructions,
Fig. 11 also shows the filter cartridge 14 having a reduced gap at the

connection fitting 32 in order to minimize spillage during changing of the filter
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during changing of the filter 8 cartridge. The novel
features of the filter cartridge are explai ned bel ow.
However, it wll be apparent that the features can be

camnr%@r PeaioRd fetufs dfehd BNE RRHASERR plafRi el e HBS ever, it
wel The filter cartridge 14 includes external

wil{il:m.ac{eh & ! Fént htﬂﬁis .pfég fe%a.lr%a\gleug q)eaincg %¥ t%(f‘o %ﬁtb %%1'3 %g%r%% %@mosis

top portion an ottom
oftion has a closed end. The top portion includes a
¢ 12§&1°"250 having a generally cylindrical neck

portjion_252 extending upward fromthe shoul der 250.
The Tk | filfrar sastaidznelbk meludes extepnd cgeridge hoasipsr 23 duvie 2
a connection fitting. The cylindrical neck portion 252
cyludficalgeriaorcwith adop padtiohand atewtomppaticny | Thelbotomh pbidioa has a
wal | which defines a first 10 dianeter. The
closed énddr TE@topbgirfionaddluded Gl sHbQRIcAN 5@ MAvINAra fdndehllR54 lindrical
protruding fromthe wall and defining a second

nec?iL%fﬁBt? rZSWx@éﬁdg%e 3 I{i%oﬁlg@g S&‘IBI%FEIJ 550, ARBlifbricA heck

rnal cartri usi ng Includes a top “portion
it shoul der.. 25 a tube rti 260 .ext.endi ng ..
porfibh 2o R aFHSN o bRk hapSdiia s RSB 7% Bigion 252
ortion.wégp defining an outlet bore. The tube portion
defyigy) 4 eplipdizcal bogr haying; arptiadrieplhorg wall gvhiph rdefines a first

di aneter, wherein the third diameter is smaller than

- diampier.f The cylimigicslduwe svalldnelrdesem, arfinbir ring @58 grotrehing 60m the

and the annular ring 254 define a cartridge inlet
walbhaud nigfiaimgan sedond did@petet whidhl Is dealRpmiacihatfodt thaadetdrhean
annular gap is mnimzed by this design and thereby
intdr@A UBBSid lifg b b | 4TRiRY d
- IS adapggaﬁo%%}f%ggf@gggnug}i&t ﬁﬁ!t)%gé falﬁjlmt g?ﬁcart rdlclgéégﬁ]?i.% tube
. tig r, | f.0l d. . head, 20 .in de -
porS D80 Mo TP L AR5 050, g o porion
a L ar col hayj n | engt ef.i ned such that when
26%%?%%?1&%?5% e dubenotion 268 dehesta G djametgphaving a

i nternal annul ar coll ar extends around the tube

third ofiameter, 2ebergin thep thind dametan iy smallemgan thet firsg and second

~ mininum spacing for tolerance.
diameter. The tube portion 260 and the annular ring 254 define a cartridge inlet

having an annular gap. It will be appreciated that the annular gap is minimized by
this _design and thereby reduces the likelihood of spillage. The manifold head is
adapted to conform with the filter cartridge 14. In particular, the manifold head
includes a connection fitting 40 which includes an internal annular collar having a

length defined such that when the cartridge 14 is assembled to the manifold, the

~ internal annular collar extends around the tube portion 260 and up to the annular ring,

~with a minimum spacing for tolerance.
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9 CLAIM5 1. A nodul ar system for coupling water
filter mani fold heads, the system conprising: 5 a
first and second nmanifold head, each manifold head
having a first side and a manifold head cavity, the
first side including a pgja8isranps, each ranp having
a first end and a second end, with a ranp edge
defined between the first end and second end, the
pair of ranps arranged in an opposed and outwardly
1. T aciAngoddhedybtemstor pouplingdtdiefilter nfastfoRitdadgd in t he
first side and the second ends extending away fromthe
COPPRERE10 side inward within the manifold head cavity,
t heafﬁﬂt%ﬁ éb@ﬁd gfan B Rk, re glfl n{ El{eggﬁbﬂhgg fﬁst 31de and a
di st ance e second 0
magiddlid rhiend) cearmy; thb dinsimdeﬁﬁcluding raq:alr ctﬂi!ﬁnph s:h(&naﬁzpD&vi@ a ﬁrst

endiehnd G biHG “SaRBgeeAa e hepele e Bish enCRLbsapbend
the'pfélr%f gérﬁ]?‘ﬁ%'ka%ged‘ﬁ SofpoV&! SR out\ﬁgt‘a rfﬁ?ﬁg%lhlﬁoﬂ% B‘lgid @gth%e

irst pair of arns exten
ﬁrséen e:dmcamtlthe ﬁISt sitle dird thetsecmd eadsl e}etemhng)mtapﬁnm thé ﬁrst

siag e MR b oI AeaH o2 eSS of ekt s
defHiisd @Hlsﬁtﬁge Dea&id tﬁ@bécon@%n&@dﬂﬂ@ﬁa@@f I‘afh%s ﬂeﬁhlﬁé %Qﬁs@ance

D2, wherein D is |ess than or equal to D2 wh
D3 @E@emttheﬁlswceelaé & gregtenthan A distadedD b ythe 1efm of ramm |en¢hl

| I ned,.b

a2 e S8R R o Briih BN e it pRE Bveree:

andcavity, each fl ange def ining a forward edge and first
and second si de_edges, wherein the forward edge is
- genkefln bayinga bedyep %ﬁi pajried afmy exterding framdhe hedy inast
r t t.he

B R B 4 Rl o | B AR o'
genarafligioppodite diravtidry each pair of arms havmg a latch at a distal end, each pair

of latches define a distance D2, wherein D1 is less than or equal to D2 which is less

than or equal to D3.

2. The system of claim 1 wherein each pair of ramps is defined by a flange
extending from the first side inward within the cavity, each flange defining a forward
edge and first and second side edges, wherein the forward edge is generally parallel to
the first side and the first and second side edges diverge from one another in the

direction away from the first side and inward within the cavity.

3. The system of claim 2 wherein each pair of ramps include an upper ramp and
a lower ramp, the first side of each manifold includes a manifold wall, the wall having
an upper opening adjacent each upper i‘amp, the upper opening having a lower edge
and an upper edge, the lower edge generally aligned with the first end of the upper
ramp, and the upper edge extends above the second end of the upper ramp, the wall

having an lower opening adjacent each lower ramp, the lower opening having a lower

10
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3. The systemof claim2 wherein each pair of ranps
i ncl ude an upper ranp and a |lower ranp, the first side
of each manifold includes a manifold wall, the wall
having an upper openi ng adj acent each upper ranp, the
' hagwi I :
! PR Sk B e e R AR BRE L
lowerdrawp, artdethe pyer edgrgxtermizdetdwetheppamd edd ef thetlewelsramp.
above the second end of the upper ranp, the wall

havi an_lo . Openi ng. adj acent _eagh .l ower.ra t he
4 1 owe s R 88 Cleisd P bR ot e ekt with 4 dhsmsion
an@ ﬂ&eupg)éhéﬁg'é RRENIEEGSNE Btiedbld/erdl dﬂil'ﬂ?ﬁxrgﬂ Byatti&Rt fier st
end of the |ower ranp, and the | ower edge extends
thiglnessdimeasigacond end of the lower ranp. 4. The system
of claim3, wherein each armhas a thickness with a
di mensi on, and the upper edge extends beyond the
5. secdned sgnemof clalig 1raliggein Yhebodyadshic d1ipchad alphitk Sigps.
di mension. 5. The system of claim 1 wherein the body
of the clip has a planar shape. 6. The system of

cl ai [(-JR o j B: s
6. vy ape sy of Ll PRI o arkdorfd Aol RELUEE B Rhith
definenthaktch, Sealittd dEnd @f eadharnmiae awlantedtfhes tormesp @dthi the
ranp, and the arns are de of _.a resilient material.
respectiyf sIBh A RO 885 RAde Qhafesiliont Materitk ot si de of 1 he
first and second mani fold heads includes a tube
fitting, and the body of the clip includes a tube
7. por {Thesystew ohglamn 1hekdin dte fancsidmol the Sest andl seodd manifold

e e BB A o b B CE BB
firsi @AQ B £8&koRd ehd) SvHeHDS IR QR FWMEHUBS pbi@ioh RBuplbéRahe tube

fitting of the second manifold head. 8. The system of
fttingafiha firshmenriéold bead land thet sgeorfd engrof dhaitube portign eanplestodthe
Locludes.a first pair of ranps and a second
mbggﬁgé%?ﬁggﬁ%&l&lgnﬁgﬂ? ehegﬁ'i p includes a first pair of
arns and a second pair of arns. 11

8. The system of claim 1, wherein cach of the first and second manifold heads

includes a first pair of ramps and a second pair of ramps, and the clip includes a first

pair of arms and a second pair-of arms.
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