10 ENCAPSULATED WATER TREATMENT SYSTEM  This application claims priority to U.S.
Provisional Patent Application Serial No, 60/647,680, filed January 27, 2005. 15 FIELD OF
INVENTION The present invention relates to water treatment systems and, in particular, to such
systems having an encapsulated manifold head and a reverse osmosis 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 semipermeable membrane through which the untreated water passes.
Such systems 25 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
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15

FIELD OF INVENTION

The present invention relates to water freatment systems and, in particular, 1o
such systems having an encapsulated manifold head and a reverse osmosis cariridge

20 and one or more {liter cartridges.

BACKGROUND OF THE INVENTION
Reverse osmosis systems are known, The main part of the system is 2 semi-
permeable membrane through which the untreated water passes. Such systems
25  typically include an additional carbon or ceramic filter which removes contaminates
either prior to passing through the membrane or afier. Such systems are often
installed in residential applications.
The prior ant includes electronic systems which detett 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 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 afeFTHiRg Rsatreivgitie pelindaty FUERCErBedErE™e oM SHBIEF 290 includes systems
which address reguycing. the.spilags.of M eeeurHRg during feRIacamentat the.sartridges, SUMMARY

In a first aspect, there is provided a water treatment system comprising: a cartridge having;  an
external cartridgeznodginghdkenhetsingitay g i€ pioyehkitala) or tis il ldissédpdpotiien and a bottom
portion, the bottom portion having a closed end, the top portion having a shoulder with a generally
cylindrical neck goRisrPERtsAEIOBRRY rhRisHobmetien el ShirmiEar A8 rtion defining a
portion of a conngqgggvggmgmggg gcylindrical neck portion defining a cylindrirat bore having a cylindrical
bore wall which defines a first diameter, the cylindrical bore wall having an annular ring protruding from
the wall and defining aPsecendsiametsr imiicl i3 spailieidharhthenfiSichiameieinp isan internal
cartridge housing within the external cartridge housing and having a top portion with a shoulder, a tube

portion extending™ G848 rBRPThESHAtENG JR6BRTRF R RTIL B DATROR BER GG dutlet bore, the tube
portion defining gy, Quier diameiarhaving a.third diametae e third. dameigt iismaller than the first

‘and second diameters, the tube portion and the annular ring define a cartridge inlet having an annular
gap. In a secondmasperct bihsrriszghromddsasditeseafitagbegomprednge prodansaternal cartridge
housing having a c¥lindrical_portioh with a top portion and a bottom portion, the top portion having a

shoulder with a gEREIRF s AEECRB S E%tending upward from the shoulder, the cylindrical

neck portion defining amortion of a&apaeaionditing, ad having,aculipdricalhgre wall defining a first
diameter, the cylindrical bore wall having an annular ring protruding from the wall and defining a

second diameter &rdakertihaduing frdicdieor etahe sathdges.

SUMMARY
In a first aspect, there is provided a water treatment system comprising:
a cartridge having; ,
~ anexternal cartridge housing, the housing having a cylindrical portion with a top
portion and a bottom portion, the bottom portion having a closed end, the top portion having a
shoulder with 2 generally cylindrical neck portion extending upward from the shoulder, the
cylindrical neck portion defining a portion of 2 connection fitting, the cylindrical neck portion
defining a cylindrical bore having a cylindrical bore wall which defines a first diameter, the
cylindrical bore wall having an annular ring protruding from ﬁle wal! and defining 2 second
diameter which is 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 internal 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
and the annular ring define 2 cartridge inlet having an annular gap.



an internal cartridge housing within the external cartridge housing and having a top portion with a
shoulder, 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 cartridge inlet
having an annular gap. It is an object of the present disclosure to provide an improved locking
mechanism for a filter cartridge and manifold head. It is a further object of the present disclosure to

provide an impsQueehmethed, g{egaqpﬁ@(,mgityglg@@%gggnggr%&%yerse 0smosis membrane in a
t

drinking water supply system.. It is-further object of the presentdisclosure to provide a modular

manifold head system.2® S04l Ga55ieRs orine predent adindseromtiorovitieadcsymtaionfor retrofitting a
reverse osmosiarfiltebaysieportdiNtudp foResMeiePHnBARRIRIOB.ner1l} IS AAbIECt Of the present

disclosure to provide a cartridge.which has.a reduced inlet gpening to reduce 'spillage during changing
of the cartridge.?l %%IE%B%%%&%%@W%%%@%% N Cylm%ﬁ@ ek 2P5EP8pective view of a
water treatmentdsjsiagrr ot et esmmolit ntidgeiapd twimfitien barériggedesining a

first diameter, the cylindrical bore wall having an annular ring pro“tmding. from the wall

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 shoulder, a tube portion extending upward from the internai
shoulder, the tube portion having a third diameter smaller than the second diameter,

the tube portion and annular ring define a cartridge inlet having an annular gap.
It is an object of the present disclosure to provide an improved locking.
mechanism for 2 filter carmidge and manifold head.
| Itisa f:;rthcr obiect of the pfesent disclosure fo provide an iﬁlproved method of
.mogitoring the performence of & reverse osmosis mmembrans in -z drinking water
.mppi}' Syster. _ _
It is further object of the present disclosure to provide & modular manifold head
- sysem.
It is an object of the present disclosure o provide a system for retrofitting a
reverse osmosis flter systsm io inciude 2 permeate pump appiicaﬁon.
It 1s an object of the present disclosure to provide a cartridge which has a

retiuced tnlet opsning 1 reduce spiliage dGuring changing of the caroi dge. |

2a



SFig. 2 is a perspective view of a filter cartridge of Fig. I. 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. Fig. 5 is a bottom perspective view
of a manifold head incorporated in the water treatment system of Fig. I. 10Fig. 6 is a block diagram of
a reverse osmosis 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 water treatment
system 15with a permeate pump. Fig. 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 miodular manifold head in a

permeate pump application.  gaser nEsCRIPTION OF THE DRAWINGS

Fig. I is a perspective view of a water treatnerndt system with a reverse osmosis
cartridge and two ﬁitar cartridges
5 Fig. 2 is a perspective view of & 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.
Fig. 5 is 2 boltom perspective view of a manifold head incorporated in the
water {reatment system of f‘ig, i,
lﬁu Fig. 6 is a block diapram of a reverse osmosis 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 2 reverse osmosis water treatment system
15  with a permeate pump.
?.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 & modular manifold head in a permeate
pump application,

20 DETAILED BESCRIPTION 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. 5ja
furst filter cartridge 14, a reverse osmosis cartridge 16 and a secend filter cartridge 14,

A manifold cover 20 is also shown.



20DETAILED 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 cartridge 14 includes a housing 22 having an outer annular collar 24 with a
double lead thread 26. Ark inner annular collar 28 is also shown which includes an 0 ring 30 to provide
a seal. A connection fitting 32 is shown extending through the 5annular collar 28. Fig. 3 shows a
top view of the fiIter carigidgaory faﬁ'@ sfhm%ﬁé pyitaeidericwah B BeeineReRnNnular collar 28, as
well as the longityd I extendl {e%% a shows the fllter caqu eldl in an exploded view
[

|
so as to more clea Sﬁtfﬁéelonlﬁfru ina Oéj>s< e BEAS S AT 56 San that the longitudinal

10extending bea&i}&lﬁelr&s&mﬁ&d@deasllﬁﬁeema&conmﬁgs@%\Mh&maﬁif@lﬁ fead 12 having the
filter cartridge connection fitting 40. The filter cartridge connection fitting 40 includes a threaded outer

annular collar 42raedn myideansalldr eolarion iring JaHehamm ertandiotl ragiiving an annular lip 46

and four Iongltudlaﬂ;'iltlj gggﬁaﬂggThe longitudinal slots 48 are equally spaced apart 15from one another.

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.
Fig. 4 shows the filter cartridge 14 in an exploded view 5o as to more ciearly
show the longitudinal extending bead 36, It can be seen that the longitudinal
10 extending bead 36 includes a leading end 38.
Fig. 5 shows the manifold bead 12 having the filter cartridge connection fitting
- 40. The filter cartridge connection fitting ;30 inchudes a threaded outer annular collar
47 and an inner anmufar 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,
It will be appreciated that when the filter cartridge 14 is rotated into a fully
secured position onto the connection fitting 40, the filter carindge 14 comes to rest ‘
with the longitudinal extending beads 36 being received by the respective siot 48.
Fig. 6 shows a block diagram of a system 50 for monitoring the performance
20 of & reverse osmosis membrane. The system 50 Includes & microcontreller 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 1s
coupled to a faucet LED 64 for providing an indication to replace the reverse osmosis

25  cartridge. The microcontroller 52 is also coupled (0 an onboard LED 66 for feedback



It 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 micmcontroller 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 indikatipopteatieplece thborel/predasm 6% rs2 Seapridgdie Fiemerotaritoller 52 is also
coupled to an onboard LED 66 for feedback during gperation of an onboard push button 68 also

coupled to the nftcreebRTroiErE 20 & pleRsh/ S BR S RF I alIg Goupled to the rnicrocontroller 52.

Fig. 7 shows a block Ci:i?%%agﬂol% whish represemssheniuasional stersasexasutad by the program
resident in the memory 54, 5Step 74 provides the initiate recalibration routine. The initiate recalibration

routine occurs aéertheé retersemsmesisnietmbramemad been replaced and after a power on routine

occurs. At step 76, the system measures. the flogg/, of water '{hroug%h the system. At step 78, the system
determines or detects & fORTOF B YR RS BPTHER ARFBEigH Th .

writial hration

e system. ts?ep 80, the system
measures the initjgh water10,aonguctivity dennsireameidhassvarsgramaesisdmembrane. In one
embodiment, step 80 the initial product water conductivity value is based on averaging approximately

10-50 water conguetivityrenésserarnenisteAfétd)y 8atthaprodtschofrarcEonEuETMER value or average

conductivity is assumed to equal a 90% rejection, Step 82 the, Iculates a threshpld trip point based
on 75% rejectiorf?‘%?é‘ﬁ%ﬂ%&gﬁﬁé’ ﬁht ?Wé%‘f}lofég %nﬁiﬁpg%ﬁﬁ é%e%a gt %al?m &

0O s . .
P 86 consIsts o routinely measuring

the product wateg conghiGHivithyalpiensteR: 8G&FoRsiske ofaMRragiRgd e:prRuguadenty measurements
of the water conductivity. At Step 90, it is determined whether the average of step 88 is below the

threshold triptpointndficiaty 84visitha eflenteHisaresionentiatow thenarakibrstsigPoint, the system

proceeds to step 92 which provides an LEP indicatilon.tobreg!ace the .
80 the initial product wafer conductivity value is based on averaging approximately

10-50 water conductivity measurernents. At step 82, the product water conductivity
value or average conductivity is assumed (o equal a 30% rejection.  Step 82 then
calculates a threshold trip point based on 75% rejection. Step 84 stores the threshold
15 | tip point. Step 86 consists of routinely measuring the product water conductivity
value, Step 88 consists of averaging the previous twenty measurements of the water
conductivity. At Step 90, it is determined whether the aﬁemge of step 88 is below the
threshold trip point of step 84. In the event the average is below the threshold trip
poin, the system proceeds to step 92 which provides an LED indication to replace the
20 reverse osmosis membrane.
Figure § is an embodiment of a modular water treatment system o4 The
water treatment system 94 shown in Fig. 8 inéludes a modular manifold head 96, 2
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. B provides a



20 reverse osmosis membrane. Figure 8 is an embodiment of a modular water treatment system
94. The water treatment 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.
Also shown is a further modular manifold head 104 and 25cover 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@dge s}&i8n Mierehipaidtoads enidcludesdidBiuita i Porition 182 rextending through the
main body portion 114. The tubular portion 120 includes a bore 122 extending throughout the tubular

portion 120. EacPeRighitoRf 156810 heiTRas Ay AT Rall 24 ¥R i %‘b"’é’n‘"‘lngs 126. Fig. 9
shows a perspegfive.view,of.the magifalts Ik elyaing themecnpdwallstr4saeh having four

openings 126. The openings 126 are arranged in pairs, 10 one above the other. For example, lower
opening 126 ancheiperaopening 426 cbnriseivpedzait.i Eadfpeip 3t Opbnimgedt26 includes a pair of
upright walls 130 in a spaced apart facing relationship, The upright walls 130 are, shown extending
front the intetior SR8 S EFHSP 9% Bh Fitfe %We?‘g%?f’a&glsg’?)f“f{ﬁ‘gafnanifold head 12. A

flange 136 extends;fronsthe iBner s 1268 dead:f dhguandalkbed: bertenvaes 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 ferivardifedih e 13621 Ghadirdtsandrdevsh S ieindgeodaped ¥8. The forward edge

142 is generally parallel to the end wall 124. The fi tside_ef‘q?g%lMlaJJd ec&nd side edge 146 form
the upper ramp and I05\‘/%rgréh‘i‘ﬁ'ﬁ’éﬁfri%‘szh"éeﬁpogeraré“ﬁb‘fi 8 and fower ramp 140

walls 124 each having four openings 126. The openings 126 are arranged in pairs,
10  one above the other. For example, lower opening 126 and upper opening 126
comprise one pair. Each pair of openings 126 includes a pair of upright walls 130 in a
-~ spaced apart facing relationship. The upright wails 130 are shown extending from the
interior surface 132 of the end wall 124 and the lower surface 134 of the manifold
head 12. A flange 136 extends from the inner surface 132 of the end wall 124
15  towards the interior compartment of the manifold head 12, The flange 136 includes
an upper ramp 138 and a Jower ramp 140. The flange 136 includes a forward edge
142 and first and second side edges 144, 146, The forward edge 142 is geperally
paraliel to the end wall 124, The first side edge 144 and second side edge 146 form
the upper ramp and }owc¥- ramp 138, 140, The upper ramp 138 and lower ramp 140
20 diverge from one znother 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 inciude 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,



20diverge from one another in a direction away from the inner interior surface 132 towards the 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 25regarding 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 resgachicramp R3S, 14An Qepibacimilf isduly ingeried-tayough the four
openings 126, the slot 5 116 will extend past the distal end 150 and the two arm pairs will clamp about

the respective dﬁstalt@mq@@sw%Qﬁ@‘@eﬂigéf@iﬂtmds?émﬂ&c@nin@ﬂnt@@ekh@!@mghgement with the

distal end 150 of the ram eanwhile, the t ortlon 120 will be received by the tube
et e AP i fﬂgF r%g}r? Uit R A ASFACRE S I will be coupled in

fitting connector B S 4 ng ehgagement.

similar manner. 1€k frig. m&hmazqmpmﬁﬁhx@a&s&e@ﬂ%%@ yatelireaignicsystem 160 wherein
an automatic shut-off valve cover 162 (see Figs. 5 and 9) may be removed and replaced with another

cover 164 a%pté@@&e&@ﬁm@ﬁ%@%éé@&hﬂmmppﬁmm WHiitharefebenicéeto Fig. | 1, a

cross-section of a water treaﬁment aishegwn |p%ud|n the modular manlfold head 12, first

cartridge 14, revaree bsmoss T?ad cartrl Ge g SedBhd filter Caftitife 18, ‘PRY¥hanifold head 12 is

shown to includeggenaechienditing.l 66 fonrecaingtheyespeotivacamesionditing 168 of the
reverse osmosis cartridge 16. The manifold head 12 includes a first manifold access port 170 for

coupling to an olgFdPA YEVer seshsrhbsiae delrtritiing 18nactedéhdmentiiprimerogs. port 172 coupled to
an output of a re¥§c other mocP ?:;? :%naigo?d ﬁ‘e:ﬁol%t# will be coupled in similar manner.

10 Fig. 10 shows a graphical representation of a water {reatment system 160
wherein an automatic shut-off valve cover 162 (see Figs. § and 9} may be removed
and replaced with another cover 164 adapted to accommodate 2 permeate pump
application. With reference to Fig. 1i, a crbs&section of a water treatment system is
shown inchading the modular manifold head 12, first carmidge 14, reverse osmosis

15  cartridge 16 and sccond filter cartridge 14. The manifold head 12 is shown to include
a connection fitting 166 for reeeiving the respective connection fiiting 168 of the
reverse osmosis cartridge 16, The manifold head 12 mcludes a first manifold access
port 170 for coupling to an output of a reverse osmosis cartridge 16, a second
manifold access port 172 coupled fo an ouiput of 2 reverse osmosis stage. A pon-

20 permeate pump cover 162 is adapted to seal the first and second access ports 170, 172
for a non-permeate pump application. A permeate pump cover 164 is adapted to also
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 acecess and a second access port 176, 178 and a flow channe! 180 in

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



20 permeate pump cover 162 is adapted to seal the first and second access ports 170, 172 for a
non-permeate pump application. A permeate pump cover 164 is adapted to also 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 25communication 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 plangubgelyipbrtidrht84valiichsdeiigs lachitst endealirst acseeend EfdoMounting holes 186
are provided for fastening the cover to the manifold Shead. The mani&old inc!léges a lower
diaphragm receftiee gBHisH sy SR Sh BEEREFTPPBF portidne THESe€0Rd Cover 164 includes an
upper diaphragm) jesentagie Rarion,i99 Wiumatinskwith the-RRRASY YPRSY Aertion fo form a diaphragm

cavity which receives a diaphragm. The upper diaphragm receptacle portion 190 includes an 10
opening 192 in fich¢emmdnicatidrmindtiithe: fendidkddomfel 280z Fheonranifbidhwifdkincludes a flow
channel coupled to an output port of a pre-filter stage and an input port of the reverse osmosis stage,
wherein the gom}‘??r‘}annel is in fluid communication with the lower diaphragm receptacle portion 188 of

the manifold head. It will apRreriateddhal ihevalehusatmepharsiammay haagsembled at the factory

with a 15 non-permeate pump cover 162, wherein the plug 194 is provided at the permeate pump
output port 174.deretrafiekioriery Bbqrovidedvwrhiéfahsitdesfistmey disgiekis rretpiovied and replaced with

the second cover 164 hav;Lng the tub%;ging connector 3%5 ,?\ @zatrtgrd;n(i{x\atubir&]gl.i 196 may then be
coupled to the tMBEHhiRG CoARE T 175 A E BteRRtRRoLGh & ratting FoleLo8 ag shown in Fig. 12.
The tubing 196 gxtends.£esdavpmare and igpe: RRFNSMedIRRANBS Shovmndes kig, 10. The

permeate pump 200 has a permeate outport 202 having a tubing 204 which runs to a T-connector 206.

" The 1-connEttore@éhd® anflvid epruhingp o8 eELbrl b dansidde tdhk 2Fdoldwell a tubing 212

coupled back to ,thf: manifold head, The brine sid%%f tpﬁgfrqg%%pgamg inqc%qgsu@ brine in 214 from
Bt 26t ng 218

the drain flow 278°GFHE IENHSRREaR Shd b o which couples to the drain point.

For sake of complatengsa«~the S 221, wherein the flow channel is in fluid communication
with the lower diaphragm receptacle portion 188 of the manifold head. It will |
appreciated that the water weatment system may be assembied at the factory with 2

15 non-permeate pump cover 162, wherein the plug 194 is provided at the permeate

. pump output port 174. A retrofit kit may be provided wherein the first cover 162 is
removed 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 throupgh a routing hole 198 as shown in Fig. 12. The tubing 196 extends

20 downward and 10 a permente pump 200 as shown in Fig, 10. The permeate pump 200
has & permeate outport 202 having a tubing 204 which runs o a T;connecmr 206,

The T-connector 206 has a further tubing 208 coupled to a siorage tank 210, as well a

tubing 212 coupied 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



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 repinct-ment 0 rings, tubing, fasteners 5and installation instructions. Fig. 11
also shows the filter cartridge 14 having a reduced gap at the connection fining 32 in order to minimize
spillage during changing of the filter cartridge. The novel features of the filter cartridge arc explained
below. However, it will be apparent that the features can be incorporated into the reverse osmosis
10cartridge as well. The filter cartridge 14 includes external cartridge housing 22 having a
cylindrical portirudtib@vtopportidonatie aubpitnirpoxdiohisERE Dbt P S haS a closed end. The
top portion includes a shoulder 250 having a generally cylindrical neck portion 252 extending upward
from the should®¥50. The cylindrical neck 15 portion 252 defines a portion of a connection fitting. The

cylindrical neck portigR252.6gfinas: a.cyiingricakhorahadng.ane\inerinal bareswall which defines a first
diameter. The cylindrical bore wall includes an annular ring 254 protruding from the wall and defining a

second diametesayhigiriés: siolatterctit ahethedirstadinei ctelpeaprihternas Gttt §8!996tsing 256 includes a
top portion with a shoulder 258, a tube 20 portion 260 extending upward from the internal shoulder
258, and the tuBb® FERIBRS E5TERMFg an outlet bore. The tube portion 260 defines an outer diameter

having a third diametgy, whesginghe.shind diameliandgsmaliantan daacbasyane:seeond diameter. The
tube portion 260 and the annular ring 254 define a cartridge inlet having ark annular gap It will be

appreciated thatctivectrm éiltirayad is asfkintizedn sz suilasdedigrearivrgeg by e diftes the likelihood of
spillage. The manifold head is adapted tq canform with the filter cartridge 14, In particular, the
manifold head iftHigRSs A"88RIAE ?oﬁeﬁt??tr%cj%l% ?éﬁvylﬁc lfdcé(g%ﬁe?ntgnél annular collar having a length
defined such thatwhen thecantkidge i4ds-assansbleddptarananifald réhesintemmalsannular collar

extends arzund the tube portion 260 and up to the annular ring,

10 carridge as well. '
The filter cartridge 14 includes extemal cartridge housing 22 having a
cylindrical portion with 2 top portion and a bottom portion. The bottom portion has a
closed end. The top portion includes a shoulder 250 having a generzally cylindrical
neck portién 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 ﬁ cylindrical bore wall which defines a first
digmeter. The cylindrical bore wall includes an annular ring 254 protruding from the
wall and defining a second diameter which is smaller than the first diamefer. An
internal cartridge housing 236 inciudes a top portion with a shoulder 258, a tube
20 portien 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 diareter, wherein the thivd diameter is smaller than the first and second
diameter. The tube portion 260 and the annalar ring 254 define a cartridge inlet
having an anular gap. It will be appreciated that the annular gap is minimized by

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



5 with a minimum spacing for tolerance. CLAIMS: 1. A water treatment system comprising: a
cartridge having; an external cartridge housing, the housing having a cylindrical portion with a top
5portion and a bottom portion, the bottom portion having a closed end, 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, the cylindrical neck portion defining a cylindrical
bore having a cylindrical bore wall which defines a first diameter, the cylindrical bore wall having an
annular ring protruding from the wall and defining a second 10diameter which is smaller than the first
diameter; ansiiaperhal carfsidgeihobsiAtenetininitiac &xter ralticaltridgenboiisihgeand having a top
portion with a shoulder, a tube portion extending upward from the internal shoulder, the tube portion

defining an outlePBEHE, HFaRTHELD S Qeriithgrahist o Bimbtar vl T8 diameter, the third
diameter is smaller thandhe first and.sesond diamE!ess:heube.nerien L3R the annular ring define

- a cartridge inlet having an annular gap.
internal annular collar extends arund the tube portion 260 and up to the annular ring,

5  with a minimum spacing for tolerance.
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2. The system of claim 1, further comprising a manifold head having a connection fitting which includes
an internal annular collar having a length defined such that with the cartridge assembled to the
manifold, the internal annular collar extends around the tube 20portion and extends adjacent the
annular ring. 25 30 3.A filter cartridge comprising: 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 cylitdAdsi®Bneck 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 and defining a second diameter
smaller than tHe first digsiateeaanutapsiorespabsangdge housing within the external cartridge housing

and having a cartridge having;

an external cartridge housing, the housing having a cylindrical portion with a top
5 portion and a bottom portion, the bottom portion having 2 closed end, 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, the cylindrical neck portion
defining a cylindrical bore having a cylindrical bore wall which defines a first diameter, the
cylindrical bore wall having an annular ring protruding from the wall and defining a second
10 _ diameter which is 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 internal shoulder, the tube
portion defining an outlet bore, the tube portion defining an outer diameter having a third
diameter, the third diameter 1s smaller than the first and second diameters, the tube portion
15 - and the annular 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 collar 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.

25

30
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10 a top portion with a shoulder, 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 cartridge inlet having an annular gap.

3. A filter cartridge comprising:

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

3 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
and defining a second diameter smaller than the first diameter; and

an internal cartridge housing within the external cartridge housing and having

10 a top portion with a shoulder, 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 cartridge inlet havirg an annular gap.
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