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ENCAPSULATED WATER TREATMENT SYSTEM 5Thi s application
clains priority to U S. Provisional Patent
Application Serial No. 60/647,680, filed January 27,
2005. FIELD OF I NVENTION 10The present invention
relates to water treatnent systens and, in
particular, to such systems having an encapsul at ed
mamfol% head andTa reverse OSI’TDSI S cartr| dl%[ and one

I NVENTI ON  15Rever se osnosi s systens are known. The
mai Thipappiicationt diginsysioen foU.8. RenisionpEPatera i peliosivnr Sunal
t hrough which the untreated water passes. Such

No Wmermotm@a galuady 2710bele an addi tional carbon or
ceramc filter which renoves contaninates either
prior to passing through the nenbrane or after. Such
systens are often installed in residentia
appl i cati ons. ZOTiﬁﬁgikﬁﬁlﬁﬁéﬂﬁ des el ectronic
systens whi ch det Se osnosi s
menbrane requires replacenent. Typical prior art
sy dihg AECe Ry RO g 1atas 1o §Va(es éfeé@iif‘d% Y§tns gndhfin pargicular, to
wat er entering the reverse osnosis cartridge, and

sucht spstemeleying ayendapsidgad oanifvidthead find heewateosnadsis daetridge
outlet of the reverse osnosis cartridge. The

and eanekabieVilicy cafriddee. water is proportl onal to the
total dissolved solids.

BACKGROUND OF THE INVENTION

Reverse osmosis systems are known. The main pa:rt of the system is a semi-
permeable membrane through v;rhich the untreated water passes. Such systems
typically 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 rcartridge, and
then measuring the conductlwty of the water at the outlet of the reverse osmosis
cartridge. The COIldllCthlty -of the water is proportlonal to the total dissolved solids.
A ratio of the conductivity levels will provide an inc_lication 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



10

15

20

25

25A ratio of the conductivity levels wll provide an

i ndication of the rejection efficiency of the reverse

osnosi s nmenbr ane. Prior art systens al so

i nclude an application wherein a perneate punp is

included in a factory installation. The perneate punp
rovides greater efficiency in the system The
SEame reatedmsrs iIncrasahe SEeRSEE aEPHsihe rpwrse osmosis

reverse osnosi s nenbrane by isolating the nenbrane

peebsine by isdatiid thepnasbane prassirh éropr daustsuwanehe arglucts water

t hus reduci ng the perneate back pressure.

AHAGh B fellicifs thed)ehiRedi@BAd]REsGNSt €ms whi ch address
reducing the spillage of fluid 5 occurring during

repl af}?é"ﬁx%r gl 8%9 ‘fnc@@deg Prgtgl?é wh MR s IrEHu%[h% t#e @ﬁﬂltage of fluid

t here provi ar systemfor coupling water

filter i fold hea the. s ten1conpr|5|ng a first
“gﬁ%gﬁ@'ﬁﬁﬂﬁFﬁ}B i CEALE S mani f ol d 10 head

haV|ng a first side and a mani fold head cavity, the
first side including a pair of ranps, 'each ranp
having a first end and a second end, with a ranp edge
defi ned between the first SEMMaARYsecond end, the
pair of ranps arranged in an opposed and outwardly

faci Mg gnelagfdcqisdit B provikded b hddbilar systeem fia oaﬁipla@em:iteﬂ fiieer
first side and the second ends extending ﬁﬁ%
mpRif14 Psadssihe St FAP RIDWFIE T APIOREn G Bead, cach manifold

l%§¥ !hgwylné LG d[ s'u{ nd% ']‘%%n&o@d géadt J&@H}Q aﬂlé ol s1g@fﬂaﬁldmﬁg a pair of

ance he sécon
1Raipk, €th raanpohai&;ﬁg afing cad didsa savord BB], witherremp eﬂgedeﬁned between

di st ance is greater th t he di stance D
the first gpd 1@&?"6‘2?‘? hfgpaity ﬁuﬁ@sg@ 111:_\?{501313&3? mqygvardly

G898 rQXE SR Sith IhAfidt ERELAIRRMIMERrst side and the second ends
extending away fr(')r_h the first side inward within the manifold head cavity, the first ends
of the pair of ramps defining a distance D1, and the second ends of the pair of ramp
defining a distance D3, wherein the distance D3 is greater than the distance D1, the pair
of ramps each defining, at the second end, a locking edge extending in a direction which
diverge; and a clip having a body, a first pair of arms extending from the body in a
generally first direction, and a second pair of arms extending from the body in a

generally opposite direction, each pair of arms having 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.

Also disclosed is an improved locking mechanism for a filter cartridge and

mantfold head.

Also disclosed is an improved method of monitoring the performance of a reverse
osmosis membrane in a drinking water supply system.
Also disclosed is a modular manifold head system.

Also disclosed 1s a system for



di verge; and a clip having a body, a first pair of

arns extending fromthe body in a generally first

direction, and a second pair of arns extending from

the body in a 20 generally opposite direction, each

pair of arms having a latch at a distal end, each

pair of |atches define a distance D2, mhereln Dl is

tetrg §ttink o TeerssqRaRosico fitber vrilan tPsinFlade a peimeate RignR application.
to DS. Al so disclosed is an inproved | ocking

mec haAlss mhisklsednisfa datiexlge ahiahi lhg @ raddedenietf qedingdadeduce spillage
25AI so di sclosed is an inproved net hod of moni toring

A cRBEA 2K FBNGE cfrideel €everse osnosis menbrane in a
drinki ng water supply system Also disclosed is a

modul ar_mani f%@g%éﬁﬁﬁm@lﬁmﬁ pRAVELGSS 2
systen1for :

i ncl ude  a perne I|c t|on 0
a sciBzedis & beohs P gL S ha e e EBl A Eg My A Rerse osmosis
openi ng to reduce splllage during changi ng of the
warides arrbtvoaRiqEeatidesy PTI ON OF THE DRAWNGS 5Fig. 1

is a per spect ive view of a water treatnent system
wi t h Bigr2sarsespestnesvyiew of a filter cartridge of Fig. 1. ,

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

Fig. 4 is an exploded view of the filter cartridge of Fig. 2.

Za
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cartridge and two filter cartridges. Fig. 2 is a
perspective view of a filter cartridge of Fig. 1.
Fig. 3is atop viewof the filter cartridge of Fig.
2. Fig. 4 is an exploded view of the filter cartridge
of Fig, .2. Fig. 5 is a bottom perspective view
of gk £ SoHOMeRASHEREGT piaeledl manifoliehoash weorporated in the
treatment systemof Fig. 1. Fig. 6 is a block diagram
waterftreatment eyssem of Figsils nenbrane nonitoring system Fig.
7 is a process flowchart for the systemof Fig. 6.
SFifg. 65s b®lork Redesf OF h Yevehse @¥mOiis teiiacahofBnk @l ftem.
head system Fig. 9 is top perspective view of a

MOGHE afis mcg%lﬁo\pgﬂﬂtforthe.sgstgﬁn%ﬂ:} ) d S a schematic

d! agram or a reverse osSnosl wat er_ reat rrent system
3 RELIELE YR o et O b5 o ane
¢ arFng. i9dzg teo?a perspective view of a modular manifold he'éd.
Fig. 10 is a schematic diagram of a reverse osmosis water treatment system
with a permeate pu;np.
Fig. Il isa croSS—sectional view of the modular manifold head and cartridges
of Fig. 1.
Fig. 12 is ka top perspective view of a modular manifold head in a permeate

pump application.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 shbws onc embodiment of a water treatment system 10 in accordance
with the presentl mnvention. The system includes a manifold head 12, (see Fig. 5) a
farst filter cartridge 1 4, a reverse osinosis cartridge 16 and a second filter cartridge 14.
A manifold cover 20 is also shown. |

Fig. 2A_S}-lOWS a filter cartridge 14 in accordance with the present invention.
The filter cartridge 14 iﬁcludes a housing 22 having an outer annular coltar 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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10of Fig. 1. Fig. 12 is a top perspective view

of a nodular manifold head in a perneate punp

application. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Fig. 1 shows one enbodi nent of a water treatnent

system 10 in accordance 15 with the present

i nVi8gt 4 showstihe fdigs earmidgecuinem expded fvedvd sheath tdre clearly

(see Fig. 5) a first filter cartridge 14, a reverse
showstheslomgitadihali egendify dBsk B6sedordn fiel t@h Gar thd deRitudinal

14. A manifold cover 20 is also shown. - Fig. 2

extendWwbead Bb idchldes aldatingddsd 4. i n accordance with the
present invent ieon. The filter cartridge 14 includes a

'ggqg%gg?éaﬁeaé.%%?gggggéﬁi%%}ﬂ%h%&ﬂéﬁéL33P5§8ﬁ%%5?%§ﬁﬁ@
: nrea o
40. Qﬁ’s@ S Cie%es g %@P' g%wh' 'ﬂﬁf‘f{l{l"ug ﬁé ingJuges adhiog ede%?fwbarpr g collar

t hough the annul ar col | ar 28. Fig. 3 shows a _
42 ang govipgsy; appulan eoliar 4de (Thedpner angalar gollar dH4dmying achennular lip

cylindrical wall 34 of the inner annular collar 28, '
46 and fows! longisudited sloangs.t UiHe balgiedinehdonglsteadq@bly spaced apart

Fig. 4 shows the filter cartridge 14 in an expl oded
fronvomrtheds to nore clearly show the |ongitudina

extendi ng bead 36. It can be seen that the

| OMOWiIHBL BfbrefitfeBNANARRCAE Al ARtHHPP4 & 1RAL o S Rty

- secured position onto the connection fitting 40, the filter cartridge 14 comes to rest

with the longitﬁdinal extending beads 36 being. received by the respective slot 48,
| Fig. 6 shows a block diagram of a system 50 for monitoring the performance
of a reverse osmosis membrane. The system 50 includes a microcontroller 52 having
a memo‘ry 54 wherein a program resides. The sfstem 50 includes a single probe_ set
58 Whi-clll is located downstream of the reverse osmosis membrane. The probe set 58
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 microcontroller 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 afier the reverse osmosis membrane has been replaced and after a

power on routine occurs. At step 76, the system measures the flow of water through
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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 annul ar collar
44. The |nner annul ar col |l ar 44 havi n a | ar

the aysteam At Fap 7B dhgSYIAP Aseraing: & d@éectm#’% f?%@f ﬁﬁ%ﬁﬂﬁ!&hws of
slots 48 are equally spaced apart from one anot her.

watért thapuigh Itee spgieraci attesiep H thbefystee dastres theripitigh evater
14 is rotated into a fully 10secured position onto

condhiEivitp ABeasttaam &1 the rdversé Qsmbiie nfanbir@ite. darche egdeditnt, step
comes to rest with the |ongitudi nal extendi ng beads

80 ﬁ@ ﬁﬁ%lnﬁoﬂﬁ&%é{&dcd?Mué rRRRERNA §h %Belﬁ%ﬂg approximately

shows a bl ock di ran1of a systemb5
torin h erfornance deyer
10- \ris[r%ter conc&? \él%fsys ergﬂlt 15:@3 Y ]irr%glg% Wzﬁérl cfonducgbwty
havi n me 54 wher ei resi des.
valugyat BT SORANCIAY 18 ASTURg tOp BL 20l FeSH T, B §2 then
| ocat ed downstream of the reverse osnpsis nmenbrane.
calelates gribisshed drip goinh bpsgd o8 73 % egestionc Stancdt gors tisothgshold
a thermal resistor 62. The mcrocontroller 52 is _
trip poinpl eXtep 86 acohsins eif rhfiidebA nfeasurpugothe dirodpcawater conductivity
indication to replace the reverse osnosis cartridge.

valuh @'t%ﬁ 8¢ 06y 6t hRfaghd 1hs pahBOusCINeRtySs cARreibn@OBE Gyater
6 for feedback during operation of an onboard

B s e e AR b

ﬂlfﬁ%%ﬁfp?ﬁ&?lﬁ ot S ids Inre etadind i heford B BHER T

y the programresident in the meno 54. Step 74
pomértb@/ FXPEED PrIsedsitp istep &2 vdueh pioivides ap Lﬁ&mﬁ%?éﬁomwereplace the

initiate recalibration routine occurs after the
reverse\osreels osmigage. nenbr ane has been repl aced and after

a ' .
Figure 8 is an embodiment of a modular water treatment system 94. The

water 1I_eatment system 94 shown in Fig. 8‘ includes a modular manifold head 96, a
manifold cover 98, a first filter cartridge 100, a reverse osmosis cartridge 102 and-a
second filter cartridge 100. Alsd shown is a further modular manifold head 104 and
cover 106, as well as an additional cartridge unit 108. The system of Flg 8 provides a
modular system wherein addltlonal 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 1eading edge 118. ﬂe clip“' 110 also includes a
tubular portion 120 extending through the main body porti(-)n 114, The tubular
portion 120 includes a bore 122 extending throughout the tubulér portion 120.

Each manifold 12, 96, 104 includes an end wall 124 having four openings 126.
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25 power on routine occurs. At step 76, the system
neasures the flow of water through the system At
step 78, the system determ nes or detects the flow of
fifteen gallons of water through the system At step
80, the system neasures the jniti er . ..
cobifdt Shgy2 BERPSENE 336 0L e maaftell® Sting the two end
menbrane. In one enbodiment, step 80 the initial_ | )
wallpil 24 weth baving foupodedegs/ 126 \Fhe wpeningshbdfeereqyranged in pairs,
averagi ng approxi mately 5 10-50 water conductivity
one AB&SLHRNBIMES. ok &hepld Aoweheppriog @b awat epper opening 126
conductivity value or average conductivity is assuned
ira E00p iRl ' 26 a1 @RS b pain of t a8iS 130 in a
Com%éﬁﬁgﬁg%g'?%?%&%ggﬁgkggggé on 7596r2ject?%ﬁgistep 84
stores: the. threshol d-tr ] ' { '
spacfd SRRt E ORGP, T eBielifh s 18 0 R F G EhLT6R te
., value, Ste consi f averagi ng the evi pus__ .
interf e o Dol T2haniulie ohes Sepi Bt (Y Smapitold
Step 90, it is determ ned whether the average of ste?
headg®2.i A Hlingey 180 extands Srase dhe ingser pyriage o312 of é%e gnd wall 124
the event the average is below the threshold trip
towapds the intefier sonspaetment of éedmanifoid heqpd 02 Whe dlangs 03¢ thebides
an LED indication to replace the reverse osnosis

an upFeFAPa38FEnd W 1Bwar Een@pn4e@nodifmps 184 irludes ul farward edge
wat er Treatnent system 94. The 15 water treatnent

142 E%‘Z?&ﬁ%k% s%@&:‘ﬁ”?g{ 85 |18, ggf@' UFIRSfoRw AR cd gfm%@igfeﬁérgﬂy |

a manit over afirst filter
rtridge-1 verse.osnpsi.§ cantri - 40
paraid b b o) v 12 OFF o forien 24 Bl ot S P g Form
nmodul ar mani fol d head 104 and cover 106, as well as
the upperERmT Feniayer smi 1 4fyd 4ni thepmper mmw LBAamd loer prgp 140
8 provides a nodul ar system wherein additional ‘
diverppdibrar oneaviottmr dn un lirectibd4away0 Grom1 08 inpgr inéerpp surface 132
coupled to the water treatnment system94 via a clip
towakdOthe Th@riét édinpat@ndnin of tiskemanifpldutead 1Ry (bfe aff the fadi2flanges
extending froma planar body portion 114. Each arm

136 i’is]l%gbvﬂ% lﬁﬂ%ﬁoﬁ w9, oL 1Phapdns slsami@thel v e frexiadyend 148

ghe clip 110 al so includes a tubular portion 120
s AT Sh B TIPSR R 90 B RP 98 obAF i e o

t hr oughout the tuhul a rtion 120. 25Fach manifol.d . .
the QPR 19604 T R oG SO SFTC 1 AR D e Btonship
openi ngs 126. Fig. 9 shows a perspective view

regawiing dlignment ¢fdh@onezﬁmg1b16%oﬁlgg% reowsyslddivaaldgtaill 124
each having four openings 126. The openings 126 are
- ar WitlgetremepaiFis 8, dneilhbougpredigted thae us tHeaipekl@nip limserted
| ower opening 126 and upper opening 126 conprise one

into B SpenfiR§ 1283 thOhaRREIAl 1048 9626 thé EikkdsrStha fipaid] tRf slanted
upright wlls 130 in a .

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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5 spaced apart facing relationship. The upright walls
130 are shown extending fromthe interior surface 132
of the end wall 124 and the | ower surface 134 of the
mani fol d head 12. A flange 136 extends fromthe inner
surface 32 of the end || 124 towar t he |nter|or
portigp gl Mt e I T S%ﬁaf VPG EErg
i ncl udes an upper ranp 138 and a | ower ranp 140. The
The pthangredulgemanifdlddes! Wirwitl\hercguplggdn siplenmappa. fj r st
and second side edges 144, 146. The forward edge 142
i SFigener glowg paraphical rdpoesthiatien f waiatet Irbatridne systest 160
si de edge 144 and second side edge 146 formthe upper

thlreﬁ{% RSV ANMPaS Bovet 482 (3REFIGPPEEnd 9 hat 3B r@Adved
lower ranp 140 diverge fromone another in a

and PR e%%fslh : {eﬁ P t{;b%n%&iﬁ?éﬁe*n‘“w""? '0&‘%%‘91?&?*. R P
15
appllﬁlﬂl%(fﬂoqﬁ{ Y(')hrf %reglce gcg'lhgh cef:%gs- 011 fﬁ@ Waﬁegl aféneet‘lt system is

proxi mal end 148 and a dlstal end 150., . The, proxi nmal
shm@n ichuing e meditleamanifihbrgd ddairst F@W@%?el%dﬁ‘éefﬁﬁ OFTRQSIS
openi ng 126. The distal end 150 is spaced in an
cartridgt: d 6fanr spmad félcatdroiighilp. Thganaifoly laxiad gAnesitovar totihdude
" opening 126. Fig. 9A shows additional detail. Wth

a coh®icBbe rﬁ%ﬁn%%@'f@r rédeividg Wl lesetiappoericase ditital 68! the
the clip 110 is inserted 20 into the openings 126 of

revcltsP %S{ﬁgakf %Jgﬁgdé% 18 o?ﬁe ﬁagrﬁhﬁg head M iffiudeba ffrbtgﬁﬁrﬁfol(l Q@cess

eac the resilient arns

port dleRPris BlRG 4 2 e § TRRGSE osfiorf gtk 14 gosueﬁmd

openlngs 126, the slot 116 wi || _extend past. t he
manifpldrageess et 51 envpladrie an @B ik FRVETsRi GSTOES SHSS kb Ben-
the respective distal end 150 with the edge of the
permehistpulrifscayer ¢ikisiadapied wckilthe £5d and sroendh BCoRbY PPTISHE 0, 172
di stal end 150 of the ranmp 138, 140. Meanwhile, the

for atridd\pedineatp uinpQipplafiond 1Al pdimente paimperbvbry1ddhie aﬂm;bal to also
fitting connector 152 for sealing engagenment. The

~ seal ﬂfeqﬁ'ét R854 %@ésfﬁrﬁ 1h@ ap7 04 Wcludeds p@ﬁﬁtﬂ{ hi output

simlar manner. . 10 shows a grap i ca o
A e W ol 1 B g oy 64

5 and ma be renoved .
mc}“é‘ﬁ%fl s geing @43‘/38%%’&"885%1?5’%?6@ s g5 e 5 0‘?5 bebind} 180 im
punp. application. Wth reference to Fi
commppisatiarewith e Hfst andgacend eeesat PRI, a8 y@ﬂeﬂﬁ]tﬁlespwm pump
i ncluding the nodul ar mani fold head 12, first
outpaiapdrt il dge Al dheck enbresBsansiipss bocemdtin ithbgﬁrsl 6cassipet d @h dor
filter cartridge 14. The manifold head 12 is shown to

couplifg | tHE &ufbut VINGS treRisel bithdsid cdBfddeOr6.r ETIRI cb@d tcbeer 164
respective connection fitting 168 of the 10 reverse

inclugﬁmséﬁs%;ﬁffigl[ Y BfertBody’, &'tlﬂ'%;lofé}olzvﬂlcﬂe@é%m@g al Gl UAESNG a -

r st access p for coupling to an

sccoffeb. ovpnest 6050 3 43 PRV IPE Bl G 0B R Miord

reverse osnosi s stage. A non-perneate punp cover 162
headj s adapted to seal the first and second access ports

170, 172 for a non-perneate punp application. A

peThe atamfplm;mchtd%a la@er dzapladgptlecbpmﬁlﬁap@@on 188 having an

opened upper portion. The second cover 164 includes an upper diaphragm receptacle
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15 seal the first and second access ports 170, 172
and i ncludes a perneate punp output port 174 which
receives a tube fitting connector 175. The perneate
punp cover 164 includes a first access and a second
access port 176, 178 and a flow channe|l 180 _in
POft’@BnltﬂanOé AMateg Witk ihe Arened (uppet Rertion de farm Acdiaphmgm; cavity
as well as the perneate punp output port 174. A check
whichatevessshagiirgen s Tho upitee diaphragivereténtate portiond 9P ordludes an
176 for 20 coupling the output of the reverse osnosis

opexﬁ@;{)w;i HoRuid Combngi &eien RAtC O dTnid BKannblc | 80 eShé@manifold head
ubstantially planer body portiron 184 which defines a

_ ot ,
e S0, SRS R DS A0
i ncl udes acl e

port Bgﬁe rsﬂer%g%sgrhog% sijiagge wﬁfhsirgm tﬁﬁ lt]'lgg & mqul’% rﬁul(ei%tom?humcanon
wits B8 s Aot et rerron Rt e Bon g et wil
upper portion'to forma dlaphragn1caV|ty whi ch

appreciated Vs the wiatep weatgrent Fysteru ppas balpsspiblegrat the Estarx véth 2
portion 190 includes an opening 192 in fluid

non-paEdR| gahp @over 162, twirrdih ithel pddvabdrelis pABidedna the permeate L

mani fol'd head i ncl udes a fl ow channel coupled to an

pumf %L@ME pBRNY40fA ferfdii@kltichdyebe ploRtRd AR th@ﬁfstt cOveR B, i

of the-reverse osnosis stage wherein the flow

e
175, 5§ L gvfl abira R e A e Eﬁfgﬂéc{;@ttﬁ’ai;ﬁw fiefing connector 175 |

on- permeate punp cover 162, wherein the plug 194 is
and W eanghta ronting beled@Bes shawn s Figtl 2pokhe tmbmg 186 extends
retrofit kit may be provided wherein the first cover
dowrvedtd iasd 10a pematcpumd? ¢lepl showd imFigh 10hdhs peomshtcpusp 200
164 having the tube fitting connector 175. A quarter

has 4 Pédtdatebbitforl 262 MAYinkEefibie S0 pheth fdsttbe Tidfnector 206.
fitting connector 175 and extend through a routing

The JP% &% %ﬁﬁpg‘fﬂnﬁ& nﬁh 20 cou n‘y}% tg elt%ﬁk exb edg‘i&ll a

downwar oa;mnmae;w owwln

whing g SR el B A e BSOS

15 The T-connector 206 has a further tubing

inchudgup P ol Somy e A mARN A6 ofdhe WeRIOW hedh ang  dripe out

coupl ed back to the mani fold head. The brine side of -
tubinigl?d 8 pdvictectuplos tenthei draih pdoy.  Botyakeef ompleenéssotime tihang 220
drain flow 216 of the manifold head and a brine out
is aldoustiongh SobBinghiaih tBOYIes tlet ddietudigl P2PQ sHowrF9sing ak €he
of conpl eteness, the tubing 220 is al so shown com ng
fancdtr Om the supply inlet and tubing 222 is shown going
to the 20faucet The installation kit includes
at--a he n ver r
: n”g}eulal at%ogpgqé &%ir%&g ag V \E/i[ée %Qcond%o%p ®{64" Y further
re Iacenent 0 ri ubln teners and
may jnqkids Rrghlpcsnang gﬁche’@f Ygras Wl replacementy gngs fubjpg Jasteners
shows the filter cartridge 14 having a reduced gap at
and in$ialla2i50 omptrectiorsn fitting 32 in order to mnimze
spill age during changing of the filter ,
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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cartridge. The novel features of the filter cartridge

are expl ai ned bel ow. However, it will be apparent
that the features can be incorporated into the
reverse osnosis cartridge as well. The filter

cartridge 14 includes external cartridge housi 22
cartiggg; niiezponelfpatupeg of b s cartghesiee sxplaingg bﬁﬁw- P%HWSY%’: it

a bottom portion. The bottom portion has a cl osed

- will eped apfRtnent t thpt per faabmes nai tdeincarpetated due 80eers gmasis

generally cylindrical neck portion 252 extending
cartfidpoais Gyl om t he shoul der 250. The cylindrical neck

portion 252 defines a portion of a connection

F1 trpb e T{Sﬁ'gﬁﬂrélei ihQatesn 8EKRO hitRfo? HEuslRE | 112 hati

cyﬁ%h rl%a ore EgJan‘g cylindricalgborg m%lf mhi%' *

. def nes first 10 dianmeter. The cyl.j | C wal |
erlitFieipuons i 100 AP PGS Sig B Y A BB RSl s o

Inc rrng rom

and defjning a.second, di anet ich is smaller than.
closghgnd | ThY Gy BOTEORAA eI IERET 200 PYiPg GeERETLY ngﬂfz%%cal
includes a top portion with a shoulder 258, a_tube
neckppettion 252 Gextenkingnupwerdufsovar be fshowdemneSq. ntlde rrglindrical neck
shoul der 258, and the tube portion 260 defining an
portion b2 defimos e pofihen diltb@npectiondittidd OTlekedyilindsicd medup@tion 252
di anmeter having a 15 third diameter, wherein the

defiteli § CyHhdIB Sord haSHR! b efylihbashl t Rge filb twidt E6ONd first
- diametfer. The tube portion 260 and the annul ar ring

. [ . [ t ' ; :

dinnfefé, AR opfindlichPhork sGnp AU on B0 R SEMOAIAPRom e
m ni m.zed by this_.design.and. t hereby reduces, the

woll S SR SFoBp) SiRge” A e AGT el (st GEseEy An

. to conformwth the filter cartridge 14. In

interpalr earizigica rhousing Zegninelgfes Adar PROIquNWIth feghaplder 258, a tube

~connection fitting 40 which includes an internal

portian A6 aaxtepdirigaupvead ifrogn shd awghdl shefiided258) cindttha tubshpotion
the cartridge 14 is assenbled to the manifold, the

260 HetifhPah o@Abba, T tub¢ pexibR2Ee dafifdintet duke diab&er having a

"~ portion 260 and up to tﬁe annular ring, with a

third THRHTHD SRRRD g_}lé Qhird WiGh&BESs snfahé MEnlaR FRAWNAN second

system T or coupling water filter manifold heads, the
diam%ﬂ:%.t efﬂec%%gfﬂo%é‘@ 260 and the annular ring 254 define a cartridge iniet

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 rnanifoid heéd is
adapted to conform with the filter cartridge 14. In particular, the manifold head
includes a comnection fitting 40 which inciudes 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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5a first and second manifold head, each manifol d head
having a first side and a mani fold head cavity, the
first side including a pair of ranps, 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 ChAdMS®pposed and outwardly
facing relationship, with the first ends adjacent the
first side and the second ends extending away from
the first 10 side inward within the manifold head
cav mpdulangystan far cepplingovatenialiss ananitold hepdpaheiarsianhg a
Com% %hgnce D1, and the second ends of the pair of ranps
ing a dlstance D3, wherein the distance D3 is
g I ediretrantl Bagonkiheartiodd hcmdeedah,mmﬁt&)lcpmad hafinganist $&cind a
, .at the second end, | ocki ng edge extendlng
manﬁfﬁ Jahe& CaE: i Wit Tfe wcldinge paif TRBRS. APk TR Pgnga Tirst
end BREY sec@ndl bA® twiftPd Fanflf e MR fifE] EAGEAOHE rfﬂgcpe}lﬁ Gnd 9&‘)6111& Bnd,

a general 'y first dlre ion, and a second pair of
the Ianmf rempe mni:m@d fin amppivsed axﬂyomtwaailg tavareaiel iongipm svittethe

firs iy S e Yoy SolR S < ime St e
side BwardR@(1Hh me%whﬁ)la RSS1 ctabﬁp tﬁé fieQURLs $fAhdBainbf @hps S

| ess than or equal to D3. . The systemof claim1l

defmme ﬂ@gﬂﬁa@a&i » pd ﬁle@fcmﬂrqnds pﬁﬂld@mrr@é mlysh@fmrmg@stance
3, SRGRIIHORRP LS gl i Rt el Bl o oes sach

defig@ing 8 ﬁmdoxﬁi &R, UgRMmg atfaeleRicAdind én & airv@ioh vlgk diverge;
general ly paraIIeI to the first side and the first

and and second si de edges di verge from one another in the
25, di.
i £ 51 RO LB hPRR BPubl e AR IRIE I, |
gen'e@ﬂl}ﬁiﬁﬂﬁﬂeoﬂbn,fe&ﬁl&ﬁsebmﬂi paimm RrEnding fona te lﬁadtz omer
s i hoe sy o A B SR . o
of 1:ABLA8EH: £AGIUPIEIwEAER DI RIcHRRE o RRERID M\MH% Rss

'ower edge 30 and ‘an upper edge, ["ower
thangerguaitd PP3al i gned with the first end of the upper

ranp, and the upper edge extends above the second end

of the upper ranp, the wall having an | ower opening

2. ?2’&"2? 8V Hier® BE Hlaln®Wether @ RacH HiEr dQMBIHs QRRIHNRY bl aviaAge @
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 ramp, 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 baving a lower
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edge and an upper edge, the upper edge generally

aligned with the first end of the |ower ranp, and the

| oner edge extends bel ow the second end of the | ower

ranp. 4. The systemof claim 3, wherein each arm

has_a thickness with a dinension, and the upper ed e
cdge AR AR EPISE YL thenppereedsn eersrallnaligned withthe Hist and ¢

10W&\£I§.P’§) Entﬂc} %1'@ q@@% e(al gg)%}gﬁ(ﬁ elow e $ ho%rsllseéa gfﬂ?eﬁé»g% r%.tln%]. 1

6. The systen1of claim1 mhereln the arns of the clip
4. | ncThedgstamsifetainl, thetkth elehiaf@hat b ehitlalesdwith hditdsioal
end of each arn1has a slanted face to nmate with the

and thesupner pdge exignds beyond theescgenesensof themardyy 4 lsestkthei ent

thicRBds€ Hirddnsion/- The systemof claim 1l wherein the first
side of the first and second mani fold heads includes
a tube fitting, and the body of the clip includes a

tu portio aV|n a.l5 first end and a eco d end,’
5. whER IR i ng pbial BB S e apiEeHRes 1 o

t he tube flttlng of the first manifold head and the

second end of the tube portion couples to the tube

6. fi tThren*gst@il of kelirs d cetregieinir drolsehf igadip includs a Sihewbight em |
detfs i BUE A BB BT Ao s Al O i e

respactﬁee@mg Al the 8fmy REBSde 8NgrdshRnthbRribnc! udes a first
pair of arnms and a second pair of arnmns. 7

7. ~ The system of claim 1 wherein the first side of the first and second manifold

heads includes a tube fitting, and the body of the clip includes a tube portion heving a

first end and a second end, wherein the first end of the tube portion eouples to the tube

fitting of the first manifold head, and the second end of the tube portion couples to the |

tube fitting of the second manifold head.

8. . The system of claim 1, wherein each of the first and second mani'fold heads
‘ includes a ﬁrst pair of ramps and a second pair of ramps, and the clip includes a first

' pmr of arms and a second pair of arms.
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