10

20

e

25

5 10 ENCAPSULATED WATER TREATMENT SYSTEM This application
claims priority to U.S. Provisional Patent Application Serial No.
601647,680, 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. f1 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 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 an systems include | measuring the conductivity of the water
entering the reverse osmosis cartridge, and

ENCAPSULATED WATER TREATMENT SYSTEM

This application claims priority to U.S. Provisional Patent Application Serial

No. 60/647,680, filed January 27, 2005.

FIELD OF INVENTION

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

and one or more filter cartridges.

BACKGROUND OF THE INVENTION

Reverse osmosis systems are known. The main pant of the system is a semi-
permeable membrane through which the untreated water passes. Such systemns
typically include an additional carbon or ceramic fiiter which removes contaminates
¢ither prior to passing through the membrane or after. Such systems are ofien
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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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 5 of the reverse osmosis membrane.

mdREITARY HHBEASRYNGIURE RA:PBlEAHIRNIMNRIEIE PEIHSRIERKAIR ISind
included in a factory installation. The permeate pump provides greater

thegffiaiencyde the syientvihedranperiePUMLINCRaases: g Nl Bressuitosis
across the reverse osmosis membrane by isolating the membrane

cafRgsUre eosnibiecnkessurann iaRRdusiswalel 10 ARdHRYSRINCINGlids.
the permeate back pressure. The prior art also includes systems which

A Agdresshedyring e spilage of HvdaRcaHNg Aing relRsemsAtofithe.y
cartridges. SUMMARY OF THE INVENTION 15 In one embodiment, there

of {Bdisclesedsanimprengddacking mechanism for a filter cartridge and
manifold head. In a first aspect, there is provided a locking mechanism for

an epgapsiaiosiemanifaldiaslddatindgeiithe RckingBech aRiSWate pump is
comprising: an encapsulated manifold having a connection fitting, the

inctQuIeRtioTdiiing Mewingiathreadedariee avmmapeR el akane AnibREEy in
annular collar, the inner annular collar having an annular lip and at least

theoRi@ttongitudipahslokextend g e HbtJRRGRNMIRD F the @B b osis

collar; and a cartridge having a connection fitting, the connection fitting
mehedting aihsonded etacabnantelardematiogwithtbentiiepaethQytRhier

annular collar of the manifold,
and thus reducing the permeate back pressure.

The prior art also includes systems which address reducing the spillage of

fiuid occurring during replacement of the cartridges.

SUMMARY OF THE INVENTION

In one embodiment, there is disclosed an improved locking mechanism for a
filter cartridge and manifold head.

In a first aspect, there 1s provided a locking mechanism for an encapsulated
manifold and cartridge. the Jocking mechanism comprising: an encapsulated manifold
having a connection fitting, the connection fitting having a threaded outer annular
collar and an inner annular collar, the inner annular collar having an annular lip and at
least one longitudinal slot extending from the lip along a portion of the annular collar;
and a cartridge having a connection fitting, the connection fitting having a threaded
outer annular collar for mating with the threaded outer annular collar of the manifold,
the connection fitting of the cartridge also having a cylindrical wall located within the
threaded outer annular collar of the cartridge, the cylindrical wall having at least one
longitudinal extending bead which is received by the respective slot upon the

carfridge being threadingly fastened to the manifold to a fully secured position.



the connection fitting of the cartridge also having a cylindrical wall located
within the 25 threaded outer annular collar of the cartridge, the cylindrical
wall having at least one longitudinal extending bead which is received by
the respective slot upon the cartridge being threadingly fastened to the
manifold to a fully secured position. 2 In one embodiment, there is
disclosed an improved method of monitoring the performance of a
revetsecosmivsislmemibthee ity didrinkidgwatgrsupply:apstend. imanotiner the
embodiment, there is disclosed a modular manifold head system. In yet
pedpotirecenfbodimestethergssrdivbiosedoasyistaim dor aetrofifting system.
reverse osmosis filter system to include a permeate pump application. In
yet aiicthethenshodidventitieses iis disclosatharcattiidgeantfigt haslaystem.
reduced inlet opening to reduce spillage during changing of the cartridge.
2a BRIEF DESOR| PMON 0T HEBDRAWKNGBS:fig. systenpeispedtiviiting a
view of a water treatment system with a reverse osmosis cartridge and
revigjecfittercarthilgesys BRIl hidudpe mpesiveiew ofifitdpcartridge of
Fig. 1. Fig. 3 is a top view of the filter cartridge of Fig. 2. Fig. 4 is an
explédladivieoist gretfilthmenttribiere of $HiglXeRig.Brisidgoottoieh has a reduced
perspective view of a manifold head incorporated in the water treatment
inigygf@mr(g igeduce spillage during changing of the cartridge.
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10 Fig. 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 15 with a permeate
pump. Fig. | 1 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 permeate pump appllcatlon 20 DETAILED
DESCRIPTION B3 F-p BORER K] | ARG B e mbodiment of a
water trgatmer;t se}/Sstéacm 10 in a%:cordanm%elt V\égth t@&. resent mventlorg) S"I;he
system IS Manifold Read Yﬁ fsee ?‘?3 ISt Ater carf)rlange 14,
a Laver, RROSiRFRUHAGE: 16 and a second filter cartridge 14. A
manifold cover 20 is also shown. 3 1 Fig. 2 shows a filter cartridge 14 in
accorddhige withptheeprieserttnVelfiioncartintedittEFigartridge 14 includes a
housmgHlfii having an outer annular collar 24 with a double lead thread

26. An inget ’éﬁﬁ?ﬁa‘(r‘eé‘bﬂgrh‘égi fer SrBiderRiRisRich includes an O ring 30
to provige & seal .6 GANACHR MR P25 8ROy RgxJending through the

Fig. 5 is a bottom perspective view of a manifold head incorporated in the

water freatment system of Fig. 1.

Fig. 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 2 modular manifold head system.

Fig. 9 is top perspective view of 2 modular manifold head.

Fig. 10 is a schematic diagram of a reverse osmosis water treatment system
with a permeate pump.

Flig. 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 permeate
pump application.

DETAILED DESCRIPTION OF THE INVENTION

Fig. | 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.
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5 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. Fig. 4 shows the filter cartridge 14 in an
exploded view so as to more clearly 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 head 12 having the filter

cartridggconaecionsiiting 4. The.litescarttdas enacian iitag 40

includes a threaded outer annular collar 42 and an inner annular collar
44TRENB et id pn U ancbaltan Aduaayi PR lar @nmularet pord@and oy with a
longitudinal slots 48. The longitudinal slots 48 are equally spaced apart

15ds letetuprstRer AR inneRis etiandt npi iR heeruditade 14
s rotated Into adully, sacured osion 05‘%%% 5 COQﬂgx?J;‘r?g”té}t&Wg% #9, the
flltergtartn(?ge 4 comes to rest with the ongltl}mna extehding’beads 36
being:racsivedsby the respective slot 48. Fig. 6 shows a block diagram of
a system 50 for monitoring the performance 20 of a reverse osmosis
membrafig. THewystermy B9 inéchsddsramitioscthnd| ke Stamiliggrigal
memory 54 wherein a%o ram resides. The sysIeB] 50 inclydes a single
ordBl St 4 IRIEFY TRl Hodni e e R R S B e 30
membrapg. The, piokeset Bingludes arefareResiiesistey BaRtRarly
thermal resistor 62. The microcontroller 52 is coupled to a faucet LED 64
forsprevitkngpramiddidatiomdmgeplat e éhe teverse osenosig 2% Cangitidmal
The microcontroller 52 is also coupled to an onboard LED 66 for feedback
extending bead 16 includes a leading end 38,

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
427 and an inner annular 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
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 cariridge 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
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
5% which is located downstiream of the reverse osmosis membrane. The probe set 58
includes a reference resistor 60 and a thermal resistor 62. The microcontrolier 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



4 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. 5
Step 74 provides the initiate recalibration routine, The initiate recalibration
routine occurs after the reverse osmosis membrane has been replaced

and after 2, RAWEL oL EOHHIEREGHES: 3%%‘15}(?903%&*19 AYSIRMEARH6S the

flow of water through the system. At step 78, the system determines or
detecis: the:flewaiHifteamgaligasoihwatantonadnt f2e system. At step 80,
the system measures the initial water 10 conductivity downstream of the
reversefdsniogiewhentidndistiBn e eiisddiRERE Stdhs BORRhiiens a

product c}/\@tgr conductivi.ta/er\l/tag}ut% IS basedign averaging approximately
a

16565 Water ConaticiVvity measurements. At step 82, the product water

conductiylly 7¥ Qi fls A IRERCRAUGHNGY isuassUNRMiRiegUal-a Rk
rejection. Step 82 then calculates a threshold trip point based on 75%

rejectioncStep84r steresthe threskoiktbirip poirtkcStepn!86ombisisof

routinely measuring the product water conductivity value. Etep E\ng ,
CONBIRHEOPYURT AGHE tHY FFaVie B TWENE) MEsEarelRdiRe Br e WArSF

ggged&%gwﬁ\%@%& 3. [Kis.fetermined wiethen the aveaaeafaiee 48 is

ow the threshold trip point of step 84. In the event the average is
belewt thedthe sholeytiim. point sthe sy stemspseecetiadocstelr Jdivvhiehter
provides an LED indication to replace the 20 reverse osmosis membrane.
conductivity downstream of the reverse osmosis membrane. In one embodiment, step
80 the initial product water conductivity value is based on averaging approximately
10-50 water conductivity measurements. At step 82, the product water conductivity
value or average conductivity is assumed to equal a 90% rejection. Step 82 then
calculates a threshold trip point based on 75% rejection. Step 84 stores the threshold
trip point. Step 86 consists of rou{Mely 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 average of step 88 is below the
threshold trip point of step 84. In the event the average is below the threshold tnip
point, the system proceeds to step 92 which provides an LED indication to replace the
reverse osmosis membrane.
Figure 8 is an embodiment of a modular water treatment system 94. The
water treatment system 94 shown in Fig. 8 inc.ludes 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

cover 106, as well as an additional cartridge unit 108. The system of Fig, 8 provides a
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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 25 cover 106, as well as an
additional cartridge unit 108. The system of Fig. 8 provides a 5 modular

system, wherein additianalonadilal. manifoleb initsd Qds 108, 108.mawbe

coupled to the water treatment system 94 via a clip 110. The clip 110
inclutiesta wpluralkityrehatmssidarestendingioma planalibody ipdatienal14.
Each arm 112 includes a slot 116 and a slanted leading edge 118. The
chiprelio afsermicided srsingolioar parkod i’?%&?éﬁ’&iriégthréﬂfé‘hafﬁ‘e*ﬁ?ain

oo Boon L1k Seouar Agionit 29 fpciudes f BoieAg exlendng

throughout the ar portion mani 96, 104 includes an

epdunalbd2havinedaiRreniogs §26na A shensna nerspaetiveuaew
of the manifold 12 including the two end walls 124 each having four

operiing 1 261ulltre dpeniitigs 26 rardranshygeddnpdirperdohtdabove the,
other. For exam le, lower oEenin%;éLZG and l,llpp%r 0] ,enipgr126_co rise
one paiF*EREAHE o SBeihgS 18 MERHEL Y palFoPaSiGRRWARS 130 in

a spaceqd apaff,facing. relation iR Ji RNV Al S BRI A 8rehQWRAd

extending from the interior surface 132 of the end wall 124 and the lower
swincart34af thenm anifolenhead2h2. dlapgini 3626 derdsrigomitireinner
surface 132 of the end wall 124 15 towards_the interior compartment of
tHarhaeldhh et 2 Frh e panlse '2367i08NTss 126 and upper opening 126

comprise one pair, Fach pair of openings 126 includes a pair of upright walls 130 in a
spaced apart facing relationship. The upright walls 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
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 upper ramp and 1owe.r ramp 138, 140. The upper ramp [38 and lower ramp 140
diverge from one another in a direction away from the inner interior surface 132
towards tixe 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

regarding alignment of the opening [26. Fig. 9A shows additional detail.
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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 upper ramp and lower 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

the i”teg?]% compartment of the:manifold headke-One gftheofaundlanges

136 is shown In phantom in Fig. 9. The ramps 138, 140 include a proximal
enth Womanida distal erdnkbifold heapraximakeantil«8lis fgoatatiestightly
away from the edge of the opening 126. The distal end 150 is spaced in
aritntbiferbered rblbgorshept 25 edarild arigRrreAtsr bR SpsHItgb.

Fig. 9A shows additional detail..6 With refer e to Fig. 8 it\{\ggl?}g i
il s anee BT i R ROCERRE AR el W28 sir

mapgifpldiead 96 tedhesrobiof shadiouenibasianted.edgadbldalierch

of the resilient arms 112 will be deflected by the respective ramp 138,

146p@iveedive! clipl1 18 isMdilytinsaite dethfouglvthi foseropenivigsiaeitthe

slot 5 116 will extend past the distal end 150 and the two m air V\{i”

caggeasBuY e PRt b R d* RS0  with the GRS ne isPifte

ggﬁmg 158Q.Jack WRRIBIRIERL wmagbs,ﬂé%tal B9k 30:0f SRR EamRA 38,
u

0. Meanwhile, the tubular portion 120 will be received by the tube fitting
canpesipmbiddonsaalingeeh gapemeatoibhe othierirosiular.manifold head
104 will be coupled in similar manner. 10 Fig. 10 shows a graphical
represeﬁigati@nsb?‘ﬁsWa&@&?’tﬁéﬁtﬁﬁ%’ﬁf%t%‘?n"%@owam treatrment system 160

wherein an automatic shut-off valve cover 162 (see Figs. 5 and 9) may be removed
and replaced with another cover 164 adapted to accommodate a permeate pump
application. With reference to Fig. 11, a cross-section of a water trealment system is
shown including the modular manifold head 12, first cartridge 14, reverse osmosis
cartridge 16 and second filter cartridge 14. The manifold head 12 is shown to include
a connection fitting 166 for receiving the respective connection fitting 168 of the
reverse osmosis cartridge 16. The manifold head 12 includes a first manifold access
port 170 for coupling to an output of a reverse osmosis cartridge 16, a second
manifold access port 172 coupled to an output of a reverse osmosis stage. A non-
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

communication with the first and second access ports, as well as the permeate pump
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wherein an automatic shut-off valve cover 162 (see Figs. 5 and 9) may be
removed and replaced with another cover 164 adapted to accommodate

a permeate pump application. With reference to Fig. 11, a cross-section. _ _ _

of a water treatment system is shown including the modular manifold
head 12, first cartridge 14, reverse osmosis 15 cartridge 16 ané second
filter cartridge 14. The manifold head 12 is shown to include a connection

fitling 106 forregeiying {hed aspactye taRAConiHinnLes phthers for
reverse osmosis cartridge 16. The manifold head 12 includes a first

manifold dccessutpaitil? G foscoupling teraidgzufidut dha revedseopanibdis
cartridge 16, a second manifold access gort 172 coupled to an oqutput of a

réRrbIE Gsthbreratiafhgalanch By 0P Pt d e PhiffpieBUS 1 651l APTel to
seal the firsf.and secand AGCEES RAISLEPnbtRinioh2 00 REIDSAIRHHMP

appﬁ?:atlon. A permeate pump cover 164 is adapted to also seal the first

apgigecond access ports 170, 172 and includes a permeate pump output
port 174 which receives a tube fitting connector 175. The permeate pump
cover 182 irfeliields aififss aderss dndrasecoitgidesssipor®d 26V regand

a flow channel Ir;(L80 i[}h25 co munic%tion Yvic}hstheufirst %Q%]%qglorngeqlgcc‘gss
pOPTEC L ERRREIPUL e S IREAteBlinp 7 SUtput PORPT 74 A CReck Valve

agsemPdsieGRiaRLIN el rerceespROopbAiGR tarfeRUPUNGHREHP YR of
the reverse osmosis cartridge 16. The second cover 164 includes a
suthitardiatiysplairehibpdy Pertioped 4pvhichrdefinets aofiist é9inheies an
second end. Mounting holes 186 alrlehprfcl)ngel():l fortf?%en{igg the‘é:%v}(ler éo N
tr@%ﬁi*g}’dnélwgé:&mmmcanon with the tluid channe . Th€ manifold hea
includes a flow channel coupled to an ocutput port of a pre-filter stage and an input
port of the reverse osmosis stage, 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 treatment system may be assembled at the factory with a
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
remove.d 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
downward and to a permeate pump 200 as shown in Fig. 10. The permeate pump 200
has a permeate outport 202 having a tubing 204 which runs to a T-connector 206.
The T-connector 206 has a further tubing 208 coupled to 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 manifold head and a brine out

tubing 218 which couples to the drain point. For sake of completeness, the tubing 220
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The manifold includes a lower diaphragm receptacle portion 188 having
an opened upper portion. The second cover 164 includes an upper
diaphragm receptacle portion 190 for mating with the opened upper
portion to form a diaphragm cavity which receives a diaphragm. The -~ -
upper diaphragm receptacle portion 190 includes an 10 opening 192 in
fluid communication with the fluid channel 180. The manifold head

includes a.flaw.ahanng! GRURISH,oAD QUIRIE RO, O aBrsfilshstageand

an input port of the reverse osmosis stage, wherein the flow channel is in
flwidecommunication with the lower diaphragm receptacle portion 188 of
the manifold head. It will appreciated that the water treatment system

may beBesustHbi it letGh AR AU PofeiRarhieste 15ty dbisr
162, wherein the plug, 194 is provided.at the permea 0 ort
i 1R BRINEAE: PHRIRCHIRLER
1"?%. ’,&drue({crgflr'? ﬂﬁ"r%é{:g Ebctgeﬁgr(o"'\/gll(‘ilr%’da Si/v“ﬁcé%fnaﬁﬁg] First (:IO\%er 162g|s rgmoved
and repiaced mithdhe.second cover 164 having the tube fitting connector
175. A quarter inch tubing 196 may then be coupled to the tube fitt ing
connedtar 175ismdhexte it tiftsughraifeutidg holes1 98 weshosn i .

12. The tuhing 196 extends 20 downward and. to a permeate pump.200 as
R R R R AR

having.a tHRINg 204 WhCh e %R 2 feRRRIRCIRNZA6 vlG TrERRECter

206 has a further tubing 208 coupled to a storage tank 210, as well a
tubinge2dpcaupled ldacksotbe cnabifold dpaeked Hatdrie sidesoftinesis
permeate pump includes a brine in 214 from the drain flow 216 of the
neaitiifsiRieReal and a brine out 25 tubing 218 which couples to the drain

point. F’H&’:S%g %fa%qgéglqg?qgggdigb ee} erbnie!l]gc%?tgdg% 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 portién 252 extending upward from the shoulder 250. The cylindrical neck
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, a tube
portion 260 extending upward from the internal shoulder 258, and the tube portion
260 defining an outlet 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. 1t will be appreciated that the annular gap is minimized by

this design and thereby reduces the likelihood of spillage. The manifold head is
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is also shown coming from the supply inlet and tubing 222 is shown going
to the faucet. The installation kit includes at a minimum the second cover
164 and further may include a replacement check valve, as well
replacement 0 rings, tubing, fasteners 5 and installation instructions. Fig.
11 also shows the filter cartridge 14 having a reduced gap at the
connection fitting 32 in order to minimize spillage during changing of the
filtgr,carttidgsn tenevel faatuwssabdne filtler castigderr e.expininee
below. However, it will be apparent that the features can be incorporated
intelthiesrevensectsniosig 4D dactricgdes welhichHve fitelacaritiddeving a
includes external cartridge housing 22 having a cylindrical portion with a

tdpgdrieiingh SR Bo o A FIHED Bt PERTGY iads "MBE &,
The.ton &%ﬁ%@éﬂ%&%ﬁ@ Ahoulder a0 aving s agusialy. srlindri

neck portion extending Gpward from the shoulder 250. The cylindrical
negh I smpadisnsgahgdefingeadqortion 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, a tube 20 portion
260 extending upward from the internal shoulder 258, and the tube portion
260 defining an outlet bore. The tube portion 260 defines an outer '
diameter having a

10
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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 is minimized by 25 this design and thereby reduces the
likelihood of spillage. The manifold head is 9 adapted to conform with the
filter cartridge 14. In particular, thdsd¥R1d head includes a connection
fittin ‘hich includes an internal annular collar having a length defined
- suct ﬁ%‘f PR EREABAH (Y1 TS RSEERE I BH R S AR RO 4R MitRThiRe
meahitikan @@ﬁqfrgxﬁgnds a:2und the tube portion 260 and up to the annular

ring, 5 with a m| 5@9 ing for tolerance. 10 CLAIMS 1. A lockin

I

mechR RGPS d%ﬁﬁ?&?be%th‘al Hifiagic FRaRIkiAg fiting

ha‘rn@cﬁnaMem’awﬁamgnmen@a@w hﬂi&ﬂrﬁlﬁﬂﬁﬂiﬁx’ﬂﬂmﬁﬂ hERecHan ar
col Lttl , the conne |tt| 5] ha\ﬁﬁ a thre outer annular collar and

i i SOng ERARR M aHE
aloagle@&m@edﬁﬁgiwdm&lrs:maxmmg from the lip along a portion of the

annular ca ﬁkar k?nd a cartrid gﬁwﬁng a connection fitti connection

Fitind G S ST R TOEFRA BLH hehrbacec
threated anreulaimcddiosOfdhr Hhmanitold tibehcennactioafiting of dhigar of the
manairo fP qgeaclggnggt\ﬁ)%gfa tﬁ}glgg tﬁ%aclavayt%ydlg%ca te%avmg a cylindrical wall Jocated
within the threaded outer annular collar of the cartridge, the cylindrical wall having at
least one longitudinal extending bead which is received by the respective slot upon

the cartridge being threadingly fastened to the manifold to a fully secured position.

2. The locking mechanism of claim 1, wherein the longitudinal extending bead

engages the annular lip approximately 1/8 of a turn prior to the fully secured position.

3. The locking mechanism of claim 1, wherein the longitudinal extending bead
has a length and includes a leading end which is longitudinally spaced apart from the
manifold a first distance with the cartridge in the fully secured position, and a second
distance with the cartridge approximately 1/8 of a turn prior to the fully secured
position, and wherein the difference between the firsi distance and the second distance

is approximately the iength of the longitudinal extending bead.

4, The locking mechanism of claim 1, wherein each connection fitting includes a
double lead thread having a circumference, a first thread and a second thread, the first
and second threads bemg interwoven and extending around approximately % of the

circumference, wherein the first thread is offset from the second thread approximately

180 degrees.
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within the threaded outer annular collar of the cartridge, the cylindrical wall
having at least one longitudinal extending bead which is received by the
respective slot upon the cartridge being threadingly fastened to the
manifold to a fully secured position. 15 2. The locking mechanism of claim
1, wherein the longitudinal extending bead engages the annular lip
- appreximately 1/8 of a turn prior. to the fully secured ition. 3. The
5 ok e e e B
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apart from,the 20 manitold a fitst distance with,the cartridge, in the full
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fi | ce and the second distance .is approximately,the
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of Halmngjwhorrradmedradetiondfittind inbludesiacdoybleckeadtthrald with
thehc%ﬂﬂg %ilrﬁ%ggg&rgd%ggi@égad and a s_econd thread, the _first an'd
second threads being interwoven and extending around approximately ‘/a
of the circumference, wherein the first thread is offset from the second
thread approximately 180 degrees. 11 5. The locking mechanism of claim
1, wherein the manifold includes four longitudinal slots extending from the
lip along a portion of the annular collar and equally spaced apart
‘circumferentially about the annular collar, and the cartridge 5 includes four
longitudinal extending beads extending along the cylindrical wall, the
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four longitudinal extending beads are equally spaced about the cylindrical
wall, each of the longitudinal extending beads is adapted to be received
by a respective slot with the cartridge in the fully secured position. 12
ABSTRACT A water treatment system is provided having an encapsulate
manifold with a reverse osmosis cartridge and one or more filter
cartridges. The filter cartridge includes a detent for being received within
a slot in the manifold head for secure locking engagement. The water
treatment system further includes a single probe conductivity monitoring
system for monitoring the performance of a reverse osmosis membrane.
The water treatment systeAEEB&eIorovided in a modular arrangement
whereingianifalebheass ag-pnsical; andlyidivcaunptad faggther via a
clip which interfaces with the modular manifold heads. The water

Y SBTTCSY FERaH09atmves o dkerrsfitidasplicEiiolito srEliate a
RRITBSH ARG oERE LEHAURRAISRISP deniaped jaPrvidg.a minimum

annular inlet gap to minimize spillage during changing of the cartridges.
locking engagement. The water treatment systemn further includes a single probe

conductivity monitoring sysiem for monitoring the performance of a reverse osmosis
membrane. The water treatment system is also provided in a modular asrangement
wherein manifold heads are physically and fluidly coupled together via a clip which
interfaces with the modular manifold heads. The water treatment system also aliows
for a retrofit application to include a permeate pump. The cartridges are also designed
to provide & minimum annular inlet gap to minimize spillage during changing of the

cartridges.



