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 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.

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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A ratio of the conductivity levels will provide an indication of the rejection
efficiency 5 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

mYEHHB. (RO RRRKIBEAS RMTR INGieASARIRR NBL RESERU @ ARIRES Weridge. and
reverse osmosis membrane by isolating the membrane pressure from the

theressuiainpthrcnsoguets waterr 1 angkhus radusingthe PRMSRIgDasK osis
pressure. The prior art also includes systems which address reducing the

casfillage e tdishoceuring dvwingreniasripstahing eartiffesissolved solids.
SUMMARY OF THE INVENTION 15 In one embodiment, there is

A discloset apdmpraNsdiisekingimaehanism fidadiebeatridae andefficiency

manifold head. In a first aspect, there is provided a locking mechanism for

of a2 encapsuliaies s manifelghand cartridge, the locking mechanism
comprising: an encapsulated manifold having a connection fitting, the

conregioarfittingehayvigoaitiaasas ol amoulan R SelIar g SReNBhp is

annular collar, the inner annular collar having an annular lip and at least
incOnidongif ysbnak sieieniending oprthedip pleny goadiereiile anawaty in

collar; and a cartridge having a connection fitting, the connection fitting

thehaitag a Thiepsieck B RmaN Mianeal lafaspatiRg Wb 38 fy eadedk QiRksis

annular collar of the manifold, the connection fitting of the cartridge also

meheding dridingiicativalidetaied withinthed thieread-eytehaprutar Gollakr

of the cartridge, the cylindrical wall having at least one longitudinal

anexieneingcheathyhiehdsteanrivedbyntbe respective slot upon the
cartridge being threadingly fastened to the manifold to a fully secured
positide. 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.
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2 In one embodiment, there is disclosed an improved method of
monitoring the performance of a reverse osmosis membrane in a drinking
water supply system. In another embodiment, there is disclosed a modular
manifold head system. In yet another embodiment, there is disclosed a
system for retrofitting a 5 reverse osmosis filter system to include a
permeate pump application. In yet another embodiment, there is disclosed
a cattridge suhicdinesia tedededistletcdpeningtovet vcehegiltdgedingg the
changing of the cartridge. 2a BRIEF DESCRIPTION OF THE DRAWINGS
pefigmasca pergpectiversievsiohzewhtendieatmienk systere vt yeyarse.
osmosis cartridge and two filter cartridge-,, 5 Fig. 2 is a perspective view
of a fikencharidgbokimigntitheFis3liscihotop viewdithenfittto chittrid ge oém.
Fig. 2. Fig. 4 is an exploded view of the filter cartridge of Fig. 2. Fig. 5is a
bottdin pelrspethise sigwdheratifotd hedddhorheratetein the watefitting a
treatment system of Fig. 1. 10 Fig. 6 is a block diagram of a reverse
revsseResIsopisribrasestaorirornnlydy steenndaig. Misraaprtessiilow chart for
the system of Fig. 6. Fig. 8 is a perspective view of a modular manifold
headsystemotiEigeaodopapérdpuetivalividosot a paoddier widnifdias headnced
Fig. 10 is a schematic diagram of a reverse osmosis water treatment

inigygf@mngwmep@ﬁmé@mghanging of the cartridge.

2a
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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 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. 5) a first filter cartridge 14,
a reverse osmosis cartridge 16 and a second filter cartridge 14. A
manifold cover 20 is also shown. 3 1 Fig. 2 shows a filter cartridge 14 in
accordance witrEREBRESGREVIQN QF FRERRAMIN e 14 includes a
housinngzlhavin%San outer anrgulartcollart24 with a dpoIe lead thread
26. An infier SARIIET colfar 28 1s alSo SREWN Which ihcludes an 0 °fing 30
to REAYIEEA 86RkIAr cRRRgRtON fitting 32 is shown extending through the 5
annular collar 28. Fig. 3 shows a top view of the filter cartridge 14 and
shows the. @yilindrcatcuvall B4 of Hatennerr@pauldiicdllar 28, as well as the
longitudinal extending bead 36. Fig. 4 shows the filter cartridge 14 in an

exploded8iely 38mE%Y h LA 9560 g ngitudinal extending bead
36. It can be seen Algdongiudingl 13:axiendngbead 36 includes a
leading end 38. Fig. 5 shows the manifold head 12ghaV|ng the filter
cartridgeigonnestiondittingspdivEhecfilter saninidgr cennretigofilting 40

includes a threaded outer annular collar
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.



42 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 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 cartridge 14 comes to rest with the
longitudinal extending beads 36 being received by the respective slot 48.
Fig. 6 shows g AleGk:Hiagiamef A sYemi2RdQiMAPEEng Hention.
performance 20 of a reverse osmosis membrane. The system 50 includes
a rmierdao nirolter 52 ihdvikhga aosemoryhbAnywheseirr anprtg ratiurésididsa The
system 50 includes a single probe set 58 which is located downstream of

thdrdlelsd Beibds MR AR arselsroBés abesBotmoniiddnsimdraraite
resiein 60, Ancha hemALLesIsion G TS IMISIRSONIQRY, 575, FauPled (o
a faircet LED édf for providing an in iCAtion to replace t e'reverse 0OSMOsis
s 25 cAlidgesr e microcontroller 52 is also coupled to an onboard LED 66
for feedback 4 during operation of an onboard push button 68 also
coupled fix thehmisroeovirollel tBefiliar wared o Keiberyhdsdingiedupled
to the microcantroller 52. Fig. 7.shows a block diagram 72 which
ro Pt AL BRarHSA AR Rl £ e e Pt s e R 3 i
the memery SdR«3RRuA RIAVIHES ANR inialR Jecallvalionsamtineiclhe
initiate recalibration routine occurs after the reverse osmosis membrane
hashbeeaher éplgioethanckaftéing tpeivas.onlrauting: oceursaAtistdpyBdihe
system measures the flow of water through the system. At step 78, the

10 syextsnipaisahitdacgtdednaerol of fitteen gallons of water through
the SySt%ﬁrg].' é éh%@?ﬁ?eom;ﬁ?oﬁygégm ﬁ%@\%ﬁ h§e fmgr I%!ié/g%g%eciion 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

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 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
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 microcontrolier 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 to an onboard LED 66 for feedback



10 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 15 trip
pﬁlfr'at { Sot eé%aﬁ?ncmngtt%e%c{gwxomg@%%' @&Hﬂ% m%%&%%%aiier 52.
condtct Vity value. Step 88 consists of averaging the previous twenty
MeaskreTrents ol theswatenphrds ativiticrdd biepep62.it is determined
whether the average of step 88 is below the threshold trip point of step
84. In tHéseVeriotte abierkgisp e G THEHFES 6N ths [BBiHE thE'SPsfém
proceed bto tgtep 9%{%@& 1RriO\ﬂl(EI:en%_ﬁarg LI;P indication to replace the 20
reVEFLE 08 BsTs embrane. Figure 815 an'embodiment of a modular

5 water tregimantsyienhOhidhe ARk tRA0eR. SYSeRI ¢ SAQNHatI .
8 includes a modular manifold head 96, a manifold cover 98, a first filter

cantriciged00, direvbrsevesmosivganridietOdaiga selbort filerier a
cartridge 100. Also shown is a further modular manifold head 104 and 25

OO YETHERR BIHE aft SR St SHHRGETHRIEL DS PRy TEPEY. 8
%ﬁé’i%%éﬁ 2 feegviansystem whersinadditionalynadylar dRanifaieh it

06, 108 may be coupled to the water treatment system 94 via a clip
11Qu«cFh@religh 10 inclutdes ar plugality dfeasmethldextending ftom avplanar
body portion 114. Each arm 112 includes a slot 116 and a slanted leading

10 edgrdeaiyity Heveliy RO AIe YETREas BERE B0 HIGRE PO RNRSAUHED
throu%h.the (na ogr%/tgort]in%g {1{14. TPfe tubular. g)ortion 120 include%ﬁ
r

oo 15 SHAREIg AL AROLT RS e Bt Eogens SRy
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

15  trip point. Step 86 consists of r0u€hwly 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

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 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

25  cover 106, as well as an additional cartridge unit 108. The system of Fig. 8 provides a
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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 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 walls, 430 aissharnesiendingdieihe dateror suriagest32

of the end wall 124 and the lower surface 134 of the manifold head 12. A
flanged abmxtentstfametheinnarsuriacecip2 of thendbwall 12WdES a
towards the interior compartment of the manifold head 12. The flangha2136

irgerlies CARTSpERrAFHHYInS e A Rhier Padipredion T fidAge 86
includes a forward edge, 142 and first.an C i : 6.
T (PO 1 A SR ol (el L A e

side.ergekdd and secangd sikredae 146farmay thewppersranp:aasulawer
ramp 138, 140. The upper ramp 138 and lower ramp 140 20 diverge from
onetamotheiniiudes irbetoid ey dmrthtpeehenchiritéribr sufact?4.32 ,
towards the interior corf%partment of the mal%jfold head 12. One of the four

flanges FAEM&ERBW A FF o ARG RGOV A h b {48 SRl tde a

proxima}; end 148 %n&,@ggéﬁw & 1pGThgRIaKimahandshAdsdacated
slightly away from the edge of the opening 126. The distal end 150 is

spaaedin antintetifer encegelaonship TRS aegangingtadig rneptbinthars,
opening 126. Fig. 9A shows additional detail. 6 With reference to FiS?. 8, it
wilhbebapprdeiatber thEPasarrigigorto Rmdenbd i tRFHBRINgS 126

of the manifold head, 96.1q the riaht pfthe, figure 1 SlpRIRd, 844505 of

eSChTFthe TBSllient ams 112 will be deflected by the respective ramp
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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138, 140. Once the clip 110 is fully inserted through 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 distal end 150 with the edge of the

~ slot 116 coming into locking engagement with the distal end 150 of the

ramp 138, 140. Meanwhile, the tubular portion 120 will be received by the
tube fitting connector 152 for sealing engagement. The other modular

manifolgfiea 404 WikRexcquipdA pALMANS 1050140 shaws a

graphical representation of a water treatment system 160 wherein an
amtomatiecahigt-offousivie caveb B {606 bigs: Seandf Watigyrbeireshowdd
and replaced with another cover 164 adapted to accommodate a

pelendateoberstpobibpliestion. amitn Férarbhecitdoete! P10 ERISSISECHBR of
a water treatment sys iS. shown including the.modular if d
e T S0 R R e e iR R e e

ca{lidgecldnd B%Wf@clﬂ heaosd 248 shaws iarneludeipconnacdiome
fitting 166 for receiving the respective connection fitting 168 of the

reversevostinodisohrtitigeith6 iEhedmanifohd Teadi1® keskinted flesking
manifold access_port 170 for coupling to an output of a reverse osm Sis

caPRaaE e B Gt Fhiffl @ GlEE B A1 7 c o STR e R OB of a
RIEe 195 NRSIS AlagRaAA0:ER RAIMSAISRIND sayaE 22 Hadartrd to

al the tirst and second access ports 170, 172 for a non-permeate pump
applicaipnoApesmeaatd pumpeonkbd 6sijtcadaptethtmalsa. seal the first
and second access ports 170, 172 and includes a permeate pump output
port 17 igyHie Fheveivaseahic e sRIe AR O&ta e, HRESsRMaskR b‘?iﬁnp

Cover 164, InCludes 2 IISkaceessaAng @ 368 1ds?‘$%.%§%)°r%5§1b%6re$l§e@”d

a Yo CHamel T8 in'25 communication with the first and sécond access

PQAES -5 WE hash the- Bl eate 1BUNMRpkd 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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output port 174. A check valve assembly is located in the first access port
176 for coupling the output of the reverse osmosis cartridge 16. The

second cover,164 includes a substantially planer body portion 184 which_ _ _
defines a first end and a second end. Mounting holes 186 are provided

for fastening the cover to the manifold 5 head. The manifold iricludes a
lower diaphragm receptacle portion 188 having an opened upper portion.
Th&SEERNTR0VRI 184 NEHdesABIVRNSEAIaRhBgmieslpaplR Partian

190 for mating with the opened upper portion to form a diaphragm cavity
whighsre ceivesmitdidphe agrnrst herupperadiagdsrdgm tbeeptanfespurtidn?190
includes an 10 opening 192 in fluid communication with the fluid channel

1BoluHermaiBREe AE R ot o4titow ¥harih detpsed s BuBtithort
gvfﬁ%%e%eeéi Fe&ﬁéa%gegmsa{k&ngygge%affsh%Jéxs@@,eqm%slu%mm

erein the flow channel is in fluld communication with the lower

digphragm receptacle portion 188 of the manifold head. It will appreciated
that the water treatment system may be assembled at the factory with a
15 nonPermeifdpimipientdp 18 Xlisrheesin ther iy rPorTs iifobidied at the
permeate pump output port 174. A retrofjt kit may be provided wherein
e S e P S
hayitgh the e fittiRou ANRe AiRincl7Sphr QUAIRTINERAUD gL AAE-MAYithen
be coupled to the tube fitt ing connector 175 and extend through a routing
helisch98:ciges hadivphinghig T2 vifive diabingt 96 eptteledsrEondSWmpiades amd
to a permeate pump 200 as shown in Fig. 10. The ﬁermeate Lilgr‘ng }%egg ’

h&Re ANt MR ELIRB IR A tUbiis e beRd AR AR
TR UL 08 ant & JaSONRECIOL 400 %@50@ further tuking 208 coypled

to a storage tank 210, as well a tubing coupled back to the manifold

head ofiihe doviie: sigieaf thaeatmertenpimpchannel 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;con.nector 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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includes a brine in 214 from the drain flow 216 of the manifold head and a
brine out 25 tubing 218 which couples to the drain point. For sake of
completeness, the tubing 220 8 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 0O rings, tubing, fasteners 5

a@%’ién%%@ﬂn“Qﬁdﬂﬁt%ﬂ%s@&y%ka'%ﬁhmﬁg ihe fltercaryidged the

having a reduced gap at the connection fitting 32 in order to minimize
gpillage during changing of the filter cartridge. The novel features of the
filter cartridge are explained below. However, it will be apparent that the

featurethe APFBERHECHH ARSI ALG RIBFRYVEILE SSRGS ] thiHabiabes

well.. T e, filter artrld e, 14 includes e xerm al cartridde hoylsing 22 haying a
RS AT S o T TR B g
podiganas.a iclesed:end. The top portion includes a shoulder 250 having
a generally cylindrical neck portion 252 extending upward from the
should&iz230. Jtve &bymmri@aﬁherckalfﬁqﬂerﬁénhzﬂzgdéfiﬁé'%ﬁpéfmio’ﬁ fca

connection fitting. The c Imdncal .neck portion 252 d flnes ac ical
b‘i?f@?‘iﬁ?/?nsﬁén%&%d?lé’é ol WA 9&5? é’?'&gf?s’in%] eter %{m

cylindricalhore wallincludes.aniRpidalding. 22 ARrelriding frametae jwall

and defining a second diameter which is smaller than the first diameter.

Axitlinte eppheartridgehb dsing 256 inclindepeatep portibn wittra skooster
258, a tube 20 portion 260 extending upward from the internal shoulder
2581ggPtE Yube portion

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 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



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 25 this design and
thereby reduces the likelihood of spillage. The manifold head is 9 adapted
to, conferm Witk thediltar caitdagwdud n Ramtickal.dhe manifaldheads
includes a connection fitting 40 which includes an internal annular collar
havingea alengilvichefife dgstichvitivht indhelestme ioantridl gendldrisolissbemivied to
the manifold, the internal annular collar extends a;2und the tube portion

260 dpd e ARurarTiNg, S RART d himMTERPEDARIMG BFGEaRe.
L0.EANER - DlocringemanisndoLan.ears e anialdapd
car{rfage, the locking mechanism comprising: an encapsulated manifold
haxing aisennesgiendittingietheconnection fitting 5 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 10 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

10
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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 approximately
1/8 of a turn prior to the fully secured ﬁosition. 3. The locking mechanism
of claim 1, wherein the longitudi ing bead has a length and

1 a8 ST ERRAREE A A PR Ty LA ool eking

m&h&qﬁ;ﬁﬁ&ﬁﬂﬁriﬁmance with the cartridge approximately 1/8 of a turn prior
to the fuII ‘E#é éiexé)osltl n, and wherein the difference between the first

st SRS BRI troRAN RS To A BBTORAAHEI o TeheNF S e me

ha@@ﬂ@@&&i@@@f&ﬂ@@lﬁ&@doﬂ@‘mﬁ{m E@ﬁlﬁﬂ@]ﬂ&%h@m%rtmdﬁﬁwﬂahmlar
rein each co ectlon itting mclud doubje_lead thread having a .
CO‘XV%F R RSt ST 8BS tﬁﬂggﬁtﬂmﬁm A OB Sl P

alothreasdstheing intemvovarcang exiénding around approximately ‘/a of the
circumference whereln the first tt}read is offset from t ec nd thread

apprSIELSS "TBE 48 SRIRE YIS NG I HREiRR e RiREPL,
thwddedaﬂatm&mammidlmuﬂeﬁﬁ@grmn @hwdiftaﬂslﬂ)tﬁl&xt&ﬂdi% émmr bethe
i Il lly spa
e L A L v
w;ﬂinmgiﬁﬂdhﬂai@demhﬂ grbeadsekiending edemnigl dbetey intirgatwallaliie:viodrat
td I a tthec lindrical wall,
e e e B e e PP L B

thereapedtybdiot iithdingl cdaticigel in tihe fullyi Bddusedphsitaiured 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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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
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membrane. water treatment system'is also provided ina modular
lorantadigehséots suterdirg franifdid e ads: areppiysicallyhamdfiidlyotonptet
together via. a c i@.whicqu in er{ ces Wittlf' the modul ; maniJc% d heads. The
egiL Sp4acea apdl IrCumn SI‘FH 18, ﬁ’ aboyl e an lu%l‘ CO fK, %n & cal%m%%e
watertreatment system also altows™ for a retrofit application to include a
inchatendate pugipding edrnitige derds aiseuibsigaedgthprolicdaanimihuhe

fo&qggé%gﬂqeeﬁ %%Peﬁ%zﬁg %Ige]llc%sealsé) Ie!lqaL%?lj(fj lg'ﬂ{‘(_%(f Qﬁ@&'%%@fﬁ] rlc(::%[t‘r/\irgﬁ,egéch
of the longitudinal extending beads is adapted to be received by a respective slot with

the cartridge in the fully secured position.



