10ENCAPSULATED WATER TREATMENT SYSTEM This application clains
priority to U S. Provisional Patent Application Serial No. 60/647, 680,
filed January 27, 2005. 15 FIELD OF | NVENTI ON The present
invention relates to water treatnent systens and, in particular, to such
systens havi ng an encapsul ated mani fold head and a reverse osnosis
cartridge 20 and one or nore filter cartridges. BACKGROUND OF THE | NVENTI ON
Reverse osnosis systens are known. The main pail of the systemis a

sem per meabl e nenbrane t hrough which the untreated water passes. Such
systens 25 typically include an additional carbon or ceramc filter which
renoves contam nates either prior to passing through the nenbrane or after.
Such systens are often installed in residential applications. The
prior art includes electronic systens which detect when the reverse osnosis
menbrane requires replacenent. Typical prior art systens include neasuring
the conductivity of the water entering the reverse osnosis cartridge, and

then mdlsuri ng the i M A ek gEngisvisitenout | et of the reverse
osnosi s cartridge.ﬁﬁgggﬁﬁﬁ%ﬁﬁyw %gho e water 1s proportional to the
total dissol Ve%ﬁ%k‘;lgﬁioné‘lafn@tp}igdt?to  bepreaneharraen AppibaieeBsiali | | provi de an
i ndication of the rejection efficiency of the reverse osnosis nenbrane.
Prior art sySdoRa®eR, §Rd Janedryote2003. application wherein a permeate punp is
included in a factory installation. The perneate punp provi des greater
efficigecy in the system The perneate punp increases the net pressure
.across the .reverse osnosis nenbrane by isolating the nenbrane pressure from

(the pressure in the product SFEADOF NYENHOMN s reduci ng the perneate back
pressure.

The present invention relates (o water treatment systems and, in particular, 10
such systems having an encapsulated manifold head and a reverse osmaosis cartridge

20  and one or more filter cartridges.

BACKGROUND OF THE INVENTION

Reverse osmosis systems are known. The main part of the system is a semi-

permeable membrane through which the untreated water passes. Such systems

25  typically include an additional carbon or ceramic filter which removes contaminates

gither 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 ‘inciude



The prior art also includes systems which address reducing the spillage of
fluid occurring during replacement of the cartridges. SUMVARY OF THE
INVENTION 15It is an object of the present invention to provide an

i nproved | ocking mechanismfor a filter cartridge and manifold head.

It is a further object of the present invention to provide an inproved

nmet hod of nonitoring the performance of a reverse osnosis nenbrane in a

dri nki ng waf&turisg el cYndsdtstee ot the Maler bfeddgl hd@vergbysaotis ofrridbe apf esent
invention to provide a nodul ar nanifold head system It is an object
of - the pr esgdt méag tthosnduotipty aofi thie wates yis the rufle rof et redriet Y9GS a rever se
osmosis filter systemto include a perneate punp application. .

It is an ohjaBfdeeofTh¢ mdypresefitheivais it proppricaziye i taepcasse%{?ct olidye which has a
25reduced inlet opening to reduce spillage durin% changi of the
cartridge. A BRbERMDESORIATIORs R PEdpRAIESSn of the ’ejffgf‘gﬂ ‘g}g"i?"’a‘;y a perspective
view of a water treatnent Ség%en1mﬁth a reverse osnosis cartridge and two
filter cartofitepgeversspmpsts pep -perspective view of a filter cartridge of

fle. 1 ' Prior art systems also include an application wherein a permeate pump is
included in a factory installaion. The permeate pump provides greater efficiency in
the system. The permeate pump increases the net pressure across the reverse osmosis
membrane by isolating the membrane pressure from the pressure in the products water
10  and thus reducing the permeate back pressure.
The prior art also includes systems which address reducing the spillage of

fluid occurring during replacement of the cartridges.

SUMMARY OF THE INVENTION

15 Mt is an object of the present invention to provide an improved locking
mechanism for a filter cartridge and manifold head.

It is a further object of the present invention to provide an improved method of
monitoring the performance of a reverse osmosis membrane in a drinking water
supply systen.

20 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 rewrofitting 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

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



Fig. 3is atop viewof the filter cartridge of Fig. 2. Fig. 4 is an

expl oded view of the filter cartridge of Fig. 2. Fig. 5is a bottom
perspective view of a manifold head incorporated in the water treatnent
systemof Fig. 1. 10Fig. 6 is a block diagramof a reverse osnosis nenbrane
nonitoring system Fig. 7 is a process flow chart for the systemof Fig. 6.
Fig. 8 is a perspective view of a nodular nmanifold head system Fig. 9 is
top perspective view of a nodular mani fold head. - Fig. 10 is a
schemati c di agram of a reverse OSHDSIS mater treatnent system 15with a
perneate punp. Fig. K : 14 RIDRA WY t he nodul ar mani fol d

head and cartrldges of Flg | Fig. 12 is a fop perspective view of a
nmodul ar mani f ol kg Hefhweifsﬂw&"fp‘é?"r‘r%fa& %ﬂtﬁlﬁfﬁmﬁb‘ﬁﬁ%ﬂﬂbﬁmvwsﬁ LED
DESCRI PTI ON OF TI LE | NVENTI ON Fig. 1 shows one enbodi nent of a water

treat ment sygidensnddve WeseEBReance with the present invention. The system
i ncl udes a mani fold head ogﬁr§t filter cartridge 14, a

reversesosnDS|s‘%&HT??ﬁ@%mi%“%ﬁ@ﬁgﬁ§ggon§g?|It f cartridge 14. A manifold
cover 20 is al sﬁg% IS X‘{%p view of the filter cartridge of Fig. 2.

Fig. 4 is an exploded view of the filter cartridge of Fig. 2.
Fig. 5 is a botlom perspective view of a manifold head incorporated in the
water treattnent system of Fig. 1,
10 ' Fig. 6 is a block diagram of a reverse 0smosis membrane monitoring system.
Fig. 7 is a process flow chart for the system of Fig. 6.
Fig. 8 is a perspective view of a modular manifold head system.
Fig. 9 is top perspective view of a modular manifold head.
Fig. 10 is a schematic diagram of a reverse osmosis waler treatment system
15  with a permeate pump,
F:ig. 11 is a cross-sectional view of the modular manifold head and cartridges
of Fig. 1.
Fig. 12 is a top perspective view of a modular manifold head in a permcate
pump application.

20 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. S5} 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 cartridge 14 includes a housing 22 having an outer
annul ar collar 24 with a double |ead thread 26. An inner annular collar 28
is al so shown which includes an O ring 30 to provide a seal. A connection
fitting 32 is shown extendi ng through the 5annular collar 28. Fig. 3 shows
a top view of the filter cartridge 14 and shows the cylindrical wall 34 of

the inner annul gy 2GRl filkBcartA8zcnRlid acasrdiniewitpmg picsidi inedhtiext endi ng bead 36.
Fig. 4 shows the filter cartridge 14 in an exploded view so as to nore
clearly shom K@ chrrge taidiingk  basiepdt hayidgeadu@Gnnilas coldm 2beitseen that t he

| ongi tudi nal 10ext endi ng bead 36 includes a | eading end 38. Fig. 5
shows the i eAddestns. B ilvevirmglat doBarf28lit dbyo sbewnt wielgecledshisdet i on fitting
40. The filter cartridge connection fitting 40 includes a, threaded outer
annul ar coldng0 dbravitt azeali Amennetion fitiae 38 i sheym eending roupiiBs  annul ar col | ar
44 having an annular lip 46 and four |ongitudinal slots 48. The

| ongi t udi nadnngireelar 28 are equal |y spaced apart 15 from one anot her. | t

wi Il be appreciated that when the filter cartridge 14 is, rotated into a

fully secured pB&i1iens bitp glepipdt g&ﬁé’m’%ﬁ% F”tdtsg%"és L"illeoc,:”k"t‘df“rulggfi lter cartridge

14 comes to rest wth the, longitudin I i ng received by

the respect V&*Of Bf e "“’P—‘fia.m%‘r éﬁésmg %ga%ﬁ%{g%%l&gaé ?}g‘%]%gﬁg%gad? 3'5t em 50 for

nonitoring the perfarm . I L So HEA AN earyhe system 50
S R S S

i ncl udes a mcr oo ng a ry 54 wherein a programresides.

The system aQ.1 Q¢ 'I&ﬁ‘gﬁzﬁir%l %th@ﬂi’irfF 2008, St caR BeWabit hal el 06@kditkl downst r eam of
{the reverse osnobsis nmennrane. The probe set 58 includes a reference

resistogg 60e>@é}1@in€b$ah@6 BluddsQ3da88@End®R, The nicrocontroller 52 is coupled to
a faucet LED 64 for providing an indication to replace the reverse osnosis
Fig. 5 shows the manifold head 12 having the filter cartridge connection fitting
40. The filter cartridge connection fitting 40 includes a threaded outer annular collar
47 and an inner anmular collar 44. The inner annular collar 44 having an annular lip
46 and four longitudinal slots 48. The longitudinal slots 48 are equally spaced apart
15 from one another.
1t will be appreciated that when the filter cartridge 14 is rotated into a fully
secured position onto the connection fitting 40, the filter cartridge 14 comes to rest '
with the longitudinal extending beads 36 being received by the respective slot 48.
Fig. 6 shows a block diagram of a system 50 for monitoring the performance
20 of a reverse osmosis membrane, The system 50 includes a microcontroller 52 having
a memory 54 wherein a program resides. The system 50 includes a single probe set
58 which 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

25  cartridge. The microcontroller 52 is also coupled fo an onboard LED 66 for feedback



25 cartridge. The microcontroller 52 is also coupled to an onboard LED 66
for feedback during operation of an onboard push button 68 al so coupled to
the mcrocontroller 52. A water flow sensor 70 is also coupled to the
m crocontrol l er 52. ° Fig. 7 shows a block diagram 72 which represents
the functional steps as executed by the programresident in the nenory 54.
5Step 74 provides the initiate recalibration routine. The initiate
recal i brat idlgﬂz B?éﬂ&tioﬂ%f%&mwd Bfsh Blittoh B8 aEGVRPRE (OGMRIEormRNMISANE has been
repl aced an Sfter a power on routine occurs. At step 76, the system
nmeasur es t Reyfid AW ofnsyvaioed aldotb@iigho hb miGyehtedtler & step 78, the system
determ nes or detects the flow of fifteen gallons of water through the
system At stefFif0, sHohe asyisdkediagnen SUmbscht dagredents ttheafuneigead stepasconduct i vity
downstream of the reverse osnosis nenbrane. In one enbodi nent, step 80 the
initial pregkctdwabeprogramdessieniw thymemdré4i s based on averagi ng
approxi mately 10-50 water conductivity neasurenents. At i#)ep 82, the
product Swat er cHerdltpiovidesythe ifitiste regalibroignaigetingo nda Crial ‘Eeﬁj @i sumed to
equal a 90%rejection. Step 82 then cal cul a%q%}a th\rﬁe hol.d.trip point based
fed

on 75% r ej eitipe AccusS; HiST B TEYEHF SEMPFeMERPY eqs teplared A8t 2 step 86

consists of routinely nmeasurin e product ra GO VA val ue. Step
88 consi st FOYF RVIHRYG PHY St Stﬁg %%l%’lfgs‘?%nﬁ fvé@n%}lgsﬂﬁgea?}eq'ggéfh}&gghe wat er

e ot e ohERer fh bt blo HRERRI\PEAMNGL ASY ofcicriitsRBe of o! ep 5

i s bel ow tH I'ppoI nt In the event the average is

below the tIxehn i In B0S Yint SR HEREHS theOinflaPvall?2 Whi ch
. provi des anwalfcl’étfg'fnﬁgg'l e Rl By sk §/He 1 a

cation to replace the 20 reverse osnpbsi s nenbrane.

Figure iscoma%mgg%ﬁg%@&n of th@re PR WEAGsiVWRdrrare! @AdnBRAbodtyat, 68p 94. The wat er
treatment system 94 shown in Fig. 8 includes a nodul ar manifold head 96, a

nani f ol d coyehe ABial Brofidck Shtef ddnthRlivigavatueiid BRed ODaveaging uere@naENosi S
cartridge 102 and a second filter cartridge 100. Also shown is a further
nmodul ar  manjd 9 whid @asiutHAy andsudbeav.e At #6682, als medubt water gprdudidity i onal
cartridge unit 108. The systemof Fig. 8 provides a nodul ar system wherein
addi ti onal vahguk averagnichdictvityris rswneiito cged 2 9B rgisyorbeSEROEDIEY to the wat er
treatnment system94 via a clip 110. The clip 110 incl uﬁ‘es a @I urality of
arms 112 extasnidieng thiasbel &iRgiol Basehilp pHice n Sﬂ’zfjﬁ Sere eé’?’?‘?{’ 42 includes a
slot 116 and a sl ant eq It S0 el BthbRol e baReA RS udes @

value. Step 88 consists of averaging the previous twenty measurements of the water

conductivity. At Step 90, it is determined whether the aﬁerage of step 88 is below the

threshold trip point of step 84. In the event the average is below the threshold trip

point, the system proceeds to step 92 which provides an LED indication to replace the

20 reverse osmosis membrane.
Figure 8 is an embodiment of 2 modular water treatment system 94. The
water Ireatment system 94 shown in Fig. 8 incviudes 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. Also shown is a further modular manifold head 104 and

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



S5tubul ar portion 120 extendi ng through the main body portion 114. The
tubul ar portion 120 includes a bore 122 extendi ng t hroughout the tubular
portion 120. Each manifold 12, 96, 104 includes an end wall 124 having four
openings 126. Fig. 9 shows a perspective view of the manifold 12 including
the two end walls 124 each having four openings 126. The openings 126 are
arranged in pairs, 10 one above the other. For exanple, |ower opening 126
and upper opening 126 conprise one pair. Fach pair eni.ngs 126 i ncl udes
a pair of apflghistalvhsrepspdiignal moduleroman i A2t ‘ég’r i Sl p. The

upright walls 130 are shown extending.fromthe j.nteri.ofr. ce 132 of the
elrcl)d \?\/al | 13%pkedde @ﬁewﬁt%\%?%ﬂryg?f‘égi%? %?hpt ngj n%hﬁicﬁéllgd h”ggggsi“z. A flange

136 extends fromthe inner f@ﬁ@ dy\wald, hl 24 1 towards the
interior cBWﬁggiﬁé% 59 Qgﬁg%ﬁ%nl oﬁ&ﬁ 3a%x%9%n$ﬁe flanae 136 includes an
upper ranp.138 a |COMRT, AR 1ARe Ihe) fel ange} 360 uctunes A forward edge
142 and fiﬂ%”éghggggggn éiJ% edgesgfi%$ 146. Tﬁé forward edge 142 is

general Ly Lkiod 928 RARAE MRl #e4naid W8y pbSibn Siale TRdg@uid44 and second
si de edge %%%a¥8§#$the up%e?@ranpbgnd I%mer ranp 138, 140. The upper ranp

138 and | 0WBkioh eBnckdtds 26bréli ek @iify thouge: tnvoblieporion B0di recti on away from
the inner interior surface 132 towards the interior conpartnent of the

mani f ol d head 12acEnaniafid 1406, Oincifdea ryest wiaB6 2¢ Baviigdwwn opepinghi@ft om in Fig. 9.
The ranps 138, 140 include a proximal end 148 and a distal end 150. The
proxi mal end 14Bigi $ shavcat paspsitive Mietyof Abgapaifolini 2 ineludipg e dre €Pe openi ng 126.
The distal end 150 is spaced in an_interference relationship 25regarding
calignment ofalls Hes exge hivieg foomapperngy. 126A TR OREEINGY & T HHEANE YT a\?'fsz- Wth

reference to Fig. 8, it will be gpﬁreciated ﬁ%@t as the cliq 110 is
! ind 26

i nsert et i mne pE Bpetichgdon 268 T PRI atfP96” B "t e’ ri ght of the

figure, the slanted edge 118 of eac f e resiliel will be

de?lected U?mPﬁﬁ‘?%Eﬂég??U?"Pgﬂﬁmﬂ§gzgff@@w ggckﬂgﬁ%ﬁ%%gﬁwéé%s fully

i nserted through the fQ"%Jlationgl?pniﬁ:gﬁ?riﬁnpw?lfshg? e owh kBreMind frofréh&nd past the
W

four.o
di stal end SP&EG & THE TR arm pal anp about the respective dista

end 150 wi th q39%¢ b EnB WAl 17416d GRMoRE Juth® 13OGKIND gatiRgBgenent with
t he di stal %ﬁdgﬁggg%f3the ra%p 138, 140. Meanwhile, the tubular portion 120

will be recgiyes byntdle BReckdstitdhGeGaRAeGERE 11531 ferensealiilng engagenent .
The ot her nodul ar manifold head 104 will be coupled in sim|ar manner.
15 towards the interior compartment of the manifold head 12. The flange 136 includes

an upper ramp 138 and a lower ramp 140. The flange 136 includes a forward edge

142 and first and second side edges 144, 146, The forward edge 142 is generally

- parallel to the end wall 124. The first side edge 144 and second side edge 146 form

‘ the uppc;:r ramp and iowc;' ramp 138, 140. The upper ramp 138 and lower ramp 140
20  diverge from one another in a direction away from the inner interior surface 132

towards t-he interior compartment of the manifold head 12. One of the four flanges

136 is shown in phantom in Fig. 9. The ramps 138, 140 include a proximal end 148

and a distal end 150. The proximal end 148 is located slightly away from the edge of

the opening 126. The distal end 150 is spaced in an interference relationship

25  regarding alignment of the opening 126. Fig. 9A shows additional detail.



-, T- connect or

10 Fig. 10 shows a graphical representation of a water treatnent system
160 wherein an automatic shut-off valve cover 162 (see Figs. 5 and 9) may
be renoved and replaced with another cover 164 adapted to acconmobdate a
perneate punp application. Wth reference to Fig. 11, a cross-section of a
water treatnent systemis shown including the nodular manifold head 12,
first cartridge 14, reverse osnosis |5 cartridge 16 and second filter
cartridge 14. The ni fol d. hea i s _shown to inclu : ction fitting
166 for receivﬂ%ﬂlgﬁ@“ﬁéggﬁtﬁﬂgg%ﬁ%ﬁﬁBﬁ??%%“???ﬁﬁﬁ%¢%2%%8$§9ﬂ§ reverse

0Smosi Ca[étcg i;hgge 19 IZ;Eho? thminflfgldqwgcfgéjtcltﬂeh loyg{g%gﬁmf !hE §1Tant£EB-ni fol d access

port 170 f&F° cod ﬁ“i“ﬁ““‘g 0 an out put a reverse osnosis cartridge 16, a

second mman ieIlé%' lg%g‘f:&gl? St BOLekitideh AnGOUR! BT e QieALi @AW R refflective ML S€ OSNDSI S

stage. A non: perneate punp cover 162 is adapted to seal the first and

second accqss 1RO e 1€ Qip 1162 aly idseRQNmRARNBS isr BpbTga PR, e aloi On. A
pernmeate punp cover 164 1s adapted to also seal the first and second access

ports 1Z%0, 114 2ileiend P&t the @Btad P T ITEAE ehddtioane phipUbillpdanip dbsdt twhi ch recei ves
a tube fitting connector 175. The perneate punp cover 164 includes a first
access and rapaeeotidaneciessd paht thd Zige bY8banit d 16 |cominghimten BickidB0 i n
25communi cation with the first and second access ports, as well as the

per neat e pungsgensut with thedistal &¥i41 S0fheerEkPVIBRyE0a ddenshile. ths vhslat ed in the
first access port 176 for coupling the output of the reverse osnpsis
cartridge DerioTHs wbonerivdbe fhe e Mgl cotnssion! 2 fpystaling FrEPeM aner body

/,_porti on 184 whi ch defines a first epd anqﬁg second end. Mounting holes 186
“are provi deide pbir modulpamanteld hrad (0B VYH b BUR R FEHES BB 5 head. The

mani fol d i ncl udgs l,ower di ragmreceptacl e rfi 1 i ng an opened
upper pthtion. F?‘ﬁe%sg‘egﬁa %@Sgg Tgrﬁsﬁnt%g’?lﬁ g% "‘é‘i‘hgg‘ﬁ?)“é‘r%d?’gg’ﬁ? g%m receptacl e
portion 190,Lof, HaliNdibibet 8. CRIBAS1AResPOL] lhndy el Bhs@ i aphragm

p

cavity whi cHFEc@iVes a di aphragm The per® di aphragm receptacl e portion

190 incl udeg, an; 10 QREIINIR: 1% 1184 fa'dﬁ:kgi O HRhSdalel £ Bereitd plube 1 ui d

channel 180. e manitold head includes a flow channel coupled to an out put
port of a pJp?icfazidnt Witk 8L Bcoan Higd Ny iatRidt- st ofQfwakdh Gedt@MR EBRmMAS NDSI S St age,
wherein the flow channel is in fluid comunication with the | ower di aphragm
receptacl e et in@0didd the Aodtlaemampid bad 1hehdt catids 14 reappr ewiodt ed that the
wat er treatnent system nmay be assenbled at the factory with a 15

non- per neat @rgidgas eehserond Gl cuhigigelh Theenaplfold hdd42 isshewmipiigtiude at t he
permeate punp output port 174. A retrofit kit may be provided wherein the
first covera &@Reclion figinp Ve fonnereiving| the sxpesiivencanprstiqe BiAg 165961° 164 havi ng
the tube fitting connector 175. A quarter inch tu%’ﬁ% 1.(2 may t hen be

coupl ed t o tetresepsmEisiRETden §6.c BBl ek Hingluds ’llaﬁ’? $8%4 routing hol e

198 as shown in Fig. 12. The tubi nc% 196 extends 2 .éiov%vvaard a dto a
_perneate puRff POOCREBEREMT ThOEPY. 1o ViTe PR Re R S uip “208 has a perneate

L out t 202 hayj t ubj 204, whi ch - tof ,&06. Th
8t Dot ook S st b FAIAGE a0, 5

her n cou to a orage tank 210, as

well a Lybing. 2 ?P&gBMere%%t?%ptE@mts%tth Hedigadess hoine side of the

per nmeat é pu%p includes a brine 1n 214 fromthe drain flow 216 of the
mani fol d hegf, apc ﬂneg{eiplﬂﬁ? WiicADh URI REnc2k Guipcsltr CRUPIERSId @ atshe dr ai n

poi nt. For sake of conpl eteness, the tubing 220
seal the first and second access ports 170, 172 and includes a permeate pump output
port 174 which receives a tube fitting connector 175. The permeate pump cover 164

includes a first access and a second access port 176, 178 and a flow channel 180 in

25  communication with the first and second access ports, as well as the permeate pump



is also shown comng fromthe supply inlet and tubing 222 is shown going to
t he faucet. The installation kit includes at a m ninumthe second
cover 164 and further may include a replacenent check valve, as well

repl acenent O rings, tubing, fasteners 5and installation instructions.

Fig. 11 also shows the filter cartridge 14 having a reduced gap at the
connection fitting 32 in-order to mnimze spillage during changing of the

filter Car&;\{ﬁu 88 1780 &, BRUE a1 cCRLHLBSIs Wbcalell @ Tt Ik beceapbRildgRrar e expl ai ned
bel ow. However, 1t will be apparent that the features can be incorporated

into the reuansenOsiRRics Wleadrtd bahgeis aqrik|16. The sccoildecofdr|i6ér cartridge 14
i ncl udes external cartridge housing 22 having a cylindrical portion with a
top porti oRciades adubRintiam Paiet body. porter bt Mok defires erfirfiand andkosed end. The
top portion includes a shoulder 250 having a generally cylindrical neck
portion 25zc@dtandiagtinmiwiasdss wepravided & bateniog the 5@/er Pk BHPIAAr i cal neck 15
portion 252 defines a portion of a connection fitting. The cylindrical neck
porti ons 25&adlefi nes a cylindrical bore having a cylindrical bore wall which
defines a first dianmeter. The cylindrical bore wall ineludes an annular
ring 254 protr J8¢ mgrifaibincivdrs alger Yprirasay i°?ﬁpf?§lcé’°’§'8ﬁdﬂ% W&t er which is
smal ler than the first dianeter. An internal cartri i.Ag 256 includes
a top port PREACAYPPH Ptk offledasend BRer Elg"t’ﬁ Y-Rio) uﬁg?rtdfagﬁtgg%ge%%%cgndi ng upwar d
fromthe intern houl der..258, [ gfisyni Ng an outl et
bore. The PYUB¥ ﬁd&f?’i 5’?1”56‘8%% ioﬁ%ggé{h&g@% }é&?'?glp %%tag?&pghgg?' %g g third
~dianeter, Wfq]e eln th%iaﬁ,ﬁ}!, le g%%(a HrSors FBdkBl phiten 1dohRcdded it and second

' ¥ ortion 260 th

- di ameter. 5 eﬁ%\éesﬁ 0 e annular ring 254 define-.a cartridge

inlet Rhavip “g’g 1?2‘&%{&{ colRinichfionMitt thé Quid RRnAE i 180.eThd hatifolilheadannul ar gap i s
mnimzed bge this design and thereby reduces the likelihood of spillage.

The mani f ok headdw chadkd péuplbd tt® af onp@rparwk b fpre-fier fiadetadd agampttr | dge 14. In
particular, the manifold head includes a connection fitting 40 which
i ncl udes anodh BiRE RMrscaBBotsatage,obtesin thadow ghaand! Brigfitid defthwnidtiguch that when
the cartridge 14 is assenbled to the manifold, the internal annular collar
ext ends af hwithckhé hosvet diaphrpasr téceptacde Oomtion] 18% of et mevifadirpdr Y Mg, 5 with a
m ni mrum spaci ng for tol erance. .
appreciated that the water treatment system may be assembled at the factory with a
15 non-permeate pump cover 162, wherein the plug 194 is provide& at the permeate
pump output port 174. A retrofit kit may be provided wherein the first cover 162 is
rcmovéd and replaced with the second cover 164 having the tube fitting connector
175. A quarter inch tubing 196 may then be coupled to the tube fitting connector 175
and extend through a routing hole 198 as shown in Fig. 12. The tubing 196 extends
20  downward and to a permeate pump 200 as shown in Fig. 10. The permeate pump 200
has a permeate cutport 202 having a tubing 204 which runs to a T-connector 206,
The T-connecior 206 has a further tubing 208 coupled o a storage tank 210, 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 manifoid head and a brine out

25  tubing 218 which couples to the drain point. For sake of completeness, the tubing 220



CLAIMS: 1. A water treatnent systemconprising: a cartridge having; an
external cartridge housing, the housing having a cylindrical portion with a
top S5portion and a bottom portion, the bottom portion having a cl osed end,
the top portion having a shoulder with a generally cylindrical neck portion
extendi ng upward fromthe shoulder, the cylindrical neck portion defining a
~portion of a connection fitting, the cylindrical neck portion defining a

cyl i ndri cgl HOURAAYIAG Forfitk sl ARt alDRBnyab] iswhbehgalsd iomds a fi rst

di aneter, tﬁ% cylindrical bore wall having an annular ring protruding from
the wal | apdedefining a second 10di aneter which is smaller than the first

di aneter; an internal cartridge housing wthin the external cartridge
housi ng and havhdgstaldiepkipochiiant wntikimamshogkadreoven 1641 Bk | on ext endi ng
upward fromthe internal shoulder, the tube portion defining an outl et

bore, the mayhechpiontrépbmerdent thethrgivarns oigt! eaplagsment? SpeshBbPRJasE ¢ hi rd di aneter,
the third diameter is smaller than the first and second di aneters, the tube
porti ons 15mddhsteHaioninsticaensr i ng define a cartridge inlet having an annul ar

gap. 2. The systemof claim 1, further conprising, a mnifo head havi ng a
connection fitFignd! viocHophdhe i ‘Eﬁ“?ﬁ?t E‘Y H%mgaﬁr{gq“ g f“a#hghavi ng a

|t or nal oS BOPE 47 TBRER AL ORI URS D0 REL T o R extends
adj acent t Qa?mgg%n %g Lovg Alures &t hitleh Latrtgﬁgccxﬁé é&iaﬁﬂ@b&&lﬂpm@év@&; it
will be apparcfnt that the features can be incorporated into the reverse osmosis
10 cartridge as well. |
The filter cartridge 14 includes external cartridge housing 22 having a
cylindrical portion with a top portion and a bottom portion. The bottom portion has a
closed end. The top portion includes a shoulder 250 having a generally cylindrical
neck partién 252 extending upward from the shoulder 250. The cylindrical neck
15 portion 252 defines a portion of a connection fitting. The cylindrical neck portion 252
defines a cylindrical bore having a cylindrical bore wall which defines a first
diameter. The cylindrical bore wall includes an annular ring 254 protruding from the
wall and defining a second diameter which is smaller than the first diameter. An
internal cartridge housing 256 includes a top portion with a shoulder 258, 2 tube
20  portion 260 extending upward from the internal shoulder 258, and the tube portion
260 defining an outiet bore. The tube portion 260 defines an outer diameter having a
third diameter, wherein the third diameter is smaller than the first and second
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 1s minimized by

25 this design and thereby reduces the likelihood of spillage. The manifold head is



an external cartridge housing including a top end, a bottomend, and a
filter portion extending |ongitudinally between said top end and said
bottom end, said filter portion including a housing wall having an inside
surface and an outside surface; said top end 25i ncl udi ng; a

shoul der, said shoul der and said housing wall inside surface form ng an

i nner annul ar groove peripheral about said top end; and a neck portion
extendi ng Langl |l Aah! YiuPRY RE SahdbeShoubdsiicaRd diauinaddiead east

one longitu P'nal” bead on sai d neck portion extending outwards in the
direction gf;,sQi0LoRRRHsSHES ANliachcuedif Raak ROk icolir hawigg an aperture
for fluid flow, and an internal cartridge housing within said external
cartridge hameidBghed A Mg Bhen MicOdaftbi@ienD} BOfdeinbled ex the metihifigd.t the ough sai d
aperture of said neck portion and form ng an annular gap with said aperture
of said neghkerpOhtnuRNcdliar ailehdwfridthaubd pastion24D dndpad theielionlgr A t i on of sai d
internal cartridge housing having an aperture for fluid flow 54.The filter
cartridge eoithamadimd spacok tediokegeneen out er annul ar col | ar rel easably
attachable to said filter cartridge having a bottomlip for insertion

wi thi'n said inner annular groove of said filter cartridge. 5. The filter
cartridge of claim4 including said outer annular collar having a double

| ead thread on an inner surface to releasably attach to a filter manifold.

10



106. The filter cartridge of claim3 wherein said top end includes an’
annular lip on said housing wall with at |east one |ongitudinal slot forned
therein. 7. The filter cartridge of claim3 wherein said top end includes an
annular lip on said housing wall with a plurality of longitudinal slots
formed therein and equally spaced apart from one another. 158. An annul ar
col l ar haWiMyfan outside surface, and inside surface, a top end, and a
bottom end, said annular collar releasably attachable to a filter cartridge
on said annular collar bottomend and to a manifold on said annular collar
top end, dconpr ifswarg:treatment systeracatomising: | ead thread on said inside surface
adapted to mate mﬁtg correspondi ng outer threaded connector on said

mani fol d; and #¢af! &?@ﬁﬂ@ﬁ lip portion on said bottomend for mating with

an annul ar gr ooyey@mas@hHdddob8hie, SRMolsiAORvirY alREn@RAWAIonGath :a6p of cl aim 8
i ncluding having at |east one |ongitudinal extending bead which is received
bysa respegettionendh battogrpogimindhd haipmpodian havinggeslosadend, Thestopporidnaeviegs | ar  of

o Wt Gl AL S8R LRGSR LA GUghegee @ 117!
cylindrical neck portion defining a portion of a connection fitting, the cylindrical neck portion
defining a cylindrical bore having a cylindrical bore wall which defines a first diameter, the v
cylindrical bore wall having an annular ring protruding from the wall and defining a second

- 10 diameter which 1s smaller than the first diameter;

| an internal cartridge housing within the external cartridge housing and having a top

portion with a shoulder, a tube portion extending upward from the intemal shoulder, the tube

portion defining an outlet bore, the tube portion defining an outer diameter having a third

diameter, the third diameter is smaller than the first and second diameters, the tube portion

15 and the amnular ring define a cartridge inlet having an annular gap.

2. The system of claim 1, further comprising a manifold head having a connection
fitting which includes an internal annular coltar having a length defined such that with the
cartridge assembled to the manifold, the internal annular collar extends around the tube

20 portion and extends adjacent the annular ring.

3. A filter cartridge comprising:
an external cartridge housing i.ncluding a top end, a bottom end, and a filter portion
extending longitudinally between said top end and said bottom end, said filter portion
including a housing wall having an inside surface and an outside surface; said top end
25 including;
a shoulder, said shoulder and said housing wall inside surface forming an
inner annular groove peripheral about said top end; and
a neck portion extending longitudinally beyond said shoulder and having at least
one longitudinal bead on said neck portion extending outwards in the direction of said
30 outside surface, said neck portion having an aperture for fluid flow; and

an internal cartridge housing within said external cartridge housing, having a

it



i nterwoven and ext endi ng around approxi mately said circunference, wherein
S?I dI f! rstlot\%ead is offset fromsaid second thread 11. The annul ar coll ar
of claim erein.said fiirst thread is offset fromsaid second thread b
appr oxi mat %‘lo’j?“éi’woﬁé’éFé@g‘gm%%‘i%ggsaﬁ?ﬁe}ét?mcart ridge conprising: an exter naIy
cartridge hoWSinBg dorthudi fgmangtae preing gapwitofdidmesmd of sitheak partigrer por ti on

extendi ng | ongitudinally between said tap.end and.said bottom end, said
filter porti®RY ﬂlﬁﬂaoﬁfdF%@p@trﬁ\%%?%ﬁm\ﬂlswgH‘g‘?}'flﬂﬁa%hdsgf h%%sﬁé%g‘ﬁ?%%ce and an
out si d_e sugge@g,@;formﬁ(dﬂg_mp_ end i ncl udi ng: a shoul der, sai d shoul der
and sai d housing wall inside surface formng an inner annul ar groove

peri pheral ,about .said {q nd: ang, nl%g ROL b xteng gi tudi nal |
be§/o_nd sai é shpul@lgr}tglﬁafrﬁ}a\%?ﬁggﬂgit‘ Zl}fét ne %%énrgj':ﬂ?ﬁdl nglgl %gg%&gn sai d neci
porL i on extenitibigro caldviite Saitdge Hevidg r ot ipofor dapdion witbingeidsigpfrace, said
neck portion havin n.. rt or fluid flow an internal cartridge
hO;JSI gg Wi f‘ﬁ’i"ﬁré"ﬁ?% Ogi%lggﬁ%rlcgﬁg? “ti dge housi ng, having a protruding porti gn
ext endi ng throu sai d apert [ [ '

J 5. J The filter ce?rtr{dgg Eﬁe clgifm ﬁ? ?‘I{C ud?negcsgidpgurtérlagl?uiiafncg)liatr%ra\rfri]ng an

double lead thread on an inner surface to releasably attach to a filter manifold.

10 6. The filter cartridge of claim 3 wherein said top end includes an annular lip

on said housing wall with at least one longitudinal slot formed therein.

7. The filter cartridge of claim 3 wherein said top end includes an annuiar lip
on said housing wall with a plurality of longitudinal slots formed therein and equally

spaced apart from one another.

15 3. An annular collar having an outside surface, and inside surface, a top end,
and a bottom end, said annular collar releasably attachable to a filter cartridge on said
annular collar bottom e_nd and to a manifold on said annular collar top end, comprising:

a double lead thread on said inside surface adapted to mate with a corresponding
outer threaded connector on said manifold; and

20 an extended tip portion on said bottom end for mating with an annular groove on said

filter cartridge.

9. The annular collar of claim 8§ including having at least one longitudinal

extending bead which is received by a respective slot on said filter cartridge.

i0. The annular collar of claim 8 wherein said double lead thread includes a
25 circumference, a first thread, and a second thread, said first and second threads being
interwoven and extending around approximately said circumference, wherein said first

thread is offset from said second thread,

11. The annular collar of claim 10 wherein said first thread is offset from said

second thread by approximately 180 degrees.

30 12. A filter cartridge comprising:
an external cartridge housing including a top end, a bottom end, and a filter portion
extending longitudinally between said top end and said bottom end, said filter portion
12



10annul ar gap with said aperture of said neck portion to allow fluid flow,
said protruding portion of said internal cartridge housing having an
aperture for fluid flow and. . ..an _annul ar collar .having an outside
surf ace, aﬂﬁhﬁﬁgﬁg@“ W%@%Wmﬁa?gﬁﬂ%ﬂﬁgm §18 24 BB S¥HaSFid, said annul ar
collar releasably attachable to a filter cartridge on said annular collar
bottomend and a i f.old on said annular collar top end, conprising: 15a
doubl e |eaam?§?§&g%§ﬁ&§%id i nsi de surface adapted to mate with a
correspondi ng outketuldeh raid digchi deondeait! bousory veal idsidepsnitha fohmimgeh an

ext ended | i‘%\?ggn%lgrg%ia%%@%?%h%ra?Ebno:d! iard col lar pottomend for mating with an

annul ar grd rna |afet(r)p%néif'%lr|dge. 1 3 . Afilter cartridge

compri si ng: 20an nesttertivalexeadity iodgjmdnellixsheggndiaid shoulder ayd bavihgiatighst por t i on
with a top portion.a H bot.t om portion, the top . portion having, a shoul der
with a gene‘glﬁllqr‘?{g‘écg‘}fai? e&?ioﬂ 5’1”5 H%EIPO%IS? %%nr? 111&(9[1%%%15%6 i ﬁ‘.\é\%crt}ggfa t %% t he
shoul der, thsikyghitrdrsaidalecineekondarihg enamafriedompidflgarti on of a connection
fitting and having. a lindrical bore | 1. defini.ng.a first .diameter, the
cyl i ndri cal borén&B??ﬁﬁﬁvgggL%ﬁmgﬁﬁnggﬁﬁﬁt6“%?0’?%ﬂ?ﬁﬁ“ ?%ﬁﬁ%%e wal | 25and
defini ng a @ewang pdithAekendisqbtdugh saidwpartirh ef faid stk pdraoredng formangchin an
internal cartridge housing Wwithin the external cartgidge housi.ng and having
a'fop porti BRuh %ﬂ W 18§?.}8 ﬁﬁgedl‘télfe, Ot}éa’fl B%cg PRGPE foozﬁiogxfﬁlé%ﬁ?‘?fgmg %%P%mf romthe
internal shguticher said eerialbetrjdges hivsing hawrgng apertie fod fldiddivet @rd snal | er than
e second di ame e ik NSt KRS PALIAN R ANAHLAL lrh08 98GR, 027 11 dge
N bottom end, said annular collar releasably attachable to a filter cartridge on said annular

coliar bottom end and a manifold on said annular collar top end, comprising:
15 a double lead thread on said inside surface adapted to mate with a corresponding

outer threaded connector on said manifoid; and

an extended lip portion on said annular collar bottom end for mating with an

annular groove on said external filter cartridge.

13. A filter cartridge comprising:

20 an external cartridge housing having a cylindrical portion with a top portion
and a bottom portion, the top portion having a shoulder with a generally cylindrical
neck portion extending upward from the shoulder, the cylindrical neck portion
defining a portion of a connection fitting and having a cylindrical bore wall defining a

. first diameter, the cylindrical bore wall having an annular ring protruding from the wall

- 25 and defining a second diameter smaller than the first diameter; and

an internal cartridge housing within the external cartridge housing and having

a top portion with a shoulider, a tube portion extending upward from the internal

shoulder, the tube portion having a third diameter smaller than the second diameter,

the tube portion and annular ring define a carfridge inlet having an annular gap.

30
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