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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. 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 art systems |nclude tmeasurlng the conduct|V|ty of the water
entering the ¥&4e dgis e ardfafig b B AG Mie Ty e

conducfivit the ter at the oyt the re S tri

The COCH(? : ?/Tfty ot the W tains 8??5 péjro{%ttsj?égor‘i’ : l?gatfhp:?%t%ﬁpc}sés%ﬁ/% SO|IdS
M@%@/@fﬁh@pmgimwzlﬁ,mtgwlll 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. Th rm mp provi [ r efficiency in
stallatio e pe eat%%lﬂn%g &V%%sTgo%te efficiency

The present invention relates to water treatment systerns 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 part of the system is a semi-
permeable membrane through which the untreated water passes. Such systems
typically include an additional carbon or ceramic filter which removes contaminates
either prior to passing through the membrane or afler. 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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the system. The permeate pump increases the net pressure across the
reverse osmosis membrane by isolating the membrane pressure from the
pressure in the products water 10 and thus reducing the permeate back
pressure. The prior art also includes systems which address reducing the
spillage of fluid occurring during replacement of the cartridges.
SUMMARY OF THE INVENTION 15 It is an object of the present

inyention.ta,Pavidla; ary intRrUeHdosking ; e caanisrasinssi lirreartiitige
and manifold head. It is a further object of the present invention to provide
arhim prexedhgethoshdkivion b g wherpe riaratit btz mevenseogsntssis
membrane in a drinking water supply system. 20 It is further object of the

prEserenVBATERAHS BRI Ehe Vit it RRHABH AR oG BTl R SOAH™
obiee ot ie BIEReRLINYSRIRARIRNIAR AGYSEH (9 SHQUB G Riency

reverse osmosis filter system to include a permeate pump application.’It is

anchiseti-thenpiesamitayention to provide a cartridge which has a 25
reduced inlet opening to reduce spillage during changing of the cartridge.
2 BRIEPDE SCRIRTOMOFCHIE D RPNV CS igicinis 2Poesse sive Wew
of a water treatment system with a reverse osmosis cartridg(% nd two

[

filfBr R Rgd2Es FIYPLION pd¥s BRI DIETP Br fifie PEARTHGE B EG. 1.

Fig.3J5:h Ry iownefithe filfer cardridgeef Figsg. Blith$is anaxpladeds

view Of the filter cartridge of Fig. 2. Fig. 5 is a bottom perspective view of a

maiifoidna éadksntiappbe atadbirrth gressure from the pressure in the products water
and thus reducing the permeate back pressure.

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

fluid occurring during replacement of the cartridges.

SUMMARY OF THE INVENTION

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

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

It is further object of the present invention to provide a modular manifold head
system.

It is an object of the present invention to provide a system for retrofitting a
reverse osmosis filter system to include a permeate pump application.

It is an object of the present invention to provide a cartridge which has a

reduced inlet opening to reduce spillage during changing of the cartridge.
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water treatment system of Fig. 1. 10 Fig. 6 is a block diagram of a reverse
0osmosis 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. | | 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 ina permeate pump
application. 20 BERABES(RESEOIOGHINID BRANINGGENTION Fig. |
shows Qne emboggnggpt of a water treatment system v;it in a%%%rgange
with the ﬁresenf)C invention. The system inc uorl’esy a manifold head 12, ?see
FidraXa a;;gﬁ{,jg,l@&p@;m@@: 14, a reverse osmosis cartridge 16 and a
second filter cartridge 14. A "manifold cover 20 is also shown. 3 Fig. 2
shows &ifilieiscantripeps vE4 rwadcoiieneeswigh ¢hBigpresent invention. The
filter cartridge 14 includes a housing 22 havmgFan outer annular collar 24

with a GBubiE teeRMRveids s FarRdesidifalcollar 28 is also shown
which ing {% ges,20.0,600,30,19 Rloxide 2 gﬁﬁgéggr@ectlon fitting 32 is
shown extending through the 5 annular collar 28. Fig. 3 shows a top view
of the filtgy saErdgchd pagshiowsidheot\dinaitald Wal Jtobéhgeinicthe
annular collar 28, as well as the longitudinal extending bead 36. Fig. 4
Shieaies ttersrek pEE RIJa814 in an exploded view so as to more clearly

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
with a permeate pump.

F.ig. 11 is a cross-sectional view of the modular manifold head and cartridges
of Fig. 1.

Fig. 12 is a top perspective view of a modular manifold head in a permeate
pump application.

DETAILED DESCRIPTION OF THE INVENTION

Fig. | shows one embodiment of a water treatment system 1§ in accordance
with the present invention. The system includes a manifold head 12, (see Fig. 5) a
first filter cariridge 14, a reverse osmosis cartridge 16 and a second filter cartridge 14,

A manifold cover 20 is also shown.
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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 cartridge connection fitting
40. The filter cartridge connection fitting 40 includes a threaded outer
annular collar 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 48ppye epiAlly raRacadiapart hadamrevanaibpesthvil figion.
appreciated that when the filter cartridge 14 is rotated into a fully secured

pasitiGheordaridee tbmadtiontfitting 40 hivmdifte peartidrer tdlepiesorrest

with the longitudinal extending beads 36 being received by the respective
sldevbds lead Teadfse IBRemAgrSRYBRA ‘égﬁggﬁl?%‘fﬁ?‘ﬁe{dﬁ iR de

p%&%@%‘ﬁgvﬁg SN rﬁvg&%c%mﬁﬁiﬁg@f IP?&&Q& e:;qgl%ﬁgw @includes

ami troller 52 having a memory 54 wherein a program resides. The .
systamR0inciedes a single probe set 58 which is located downstream of
the reverse osmosis membrane. The probe set 58 includes a reference

resistor B@-drstioartiadenids veadi Ste fiBe crivddasidfoudriioneths oviindsiselpled to

a faycet LED 64 for provid indication to replace the reverse osis
2Bl B R AR BE B 5 Z1e (U B BBt CED 66
for feedt?"f’éflﬁ 45lying tﬁf}?@nﬁ@g@f@q HaPyISR DY N E & &S Btearty
coupled to the microcontroller 52. A water flow sensor 70 is also coupled
to dhevmierdegiirdilar S2erdige DsikdoWs alblook biagrambzQ thiohgitudinal
represents the functional steps as executed by the program resident in

th&xading ek Gnshssateaaing £8¢ e initiate recalibration routine. The
initiate recaioRalard QUG RE T ANISI R ANEY S6-ASLIOSIRIRA RS

has beenlﬁép aced and after a power on routine occurs. At step 76, the

Systemineaswesitihe doneaioyaidnioughides a threaded outer annular collar
47 and an inner annular collar 44. The inner annular coliar 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 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
of a reverse osmosis membrane. The system 50 includes a microcontroller 52 having
a memory 54 wherein a program resides. The system 50 includes a single probe set
58 which is located downstream of the reverse osmosis membrane. The probe set 58
includes a reference resistor 60 and a thermal resistor 62. The microcontroller 52 is

coupled to a faucet LED 64 for providing an indication to replace the reverse osmosis

cartridge. The microcontroller 52 is also coupled to an onboard LED 66 for feedback
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the system. At step 78, the system determines or detects the flow of
fifteen gallons of water through the system. At step 80, the system
measures the initial water 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
VAIHEQAE5AYR SQRENEH i S AGSU e ecRpat uROMcreiaiaR: Step
82 then calculates a threshold trip point based on 75% rejection. Step 84
stotesiethresthold it 5ltvipopoii i Stepr8Bocomsitis B routinely measuring
the product water conductivity value. Step 88 consists of ayer?%ig the
e

previodEiawk by Wica RIarknfisgta f/th & Wt PPESHYY SR PR Mtis

determined whether th .gvgrggl%g)f slep 88 is below the threshold trip
p%’fﬁ?uctﬁys%gl %ﬁr.ol%a{ﬁéc%elveénntl the a\fergrge Is below the threshold trip point,

the systasp paOreadss toSIRRA rvdaitiapsavisiaman Tiz hingdécatidivtaion
replace the 20 reverse osmosis membrane. Figure 8 is an embodiment of
amvodelercwateiter e TREEES pstesisomembrangy hte (e irRBRtS jRdcHic
shown in Fig, 8 includes a moﬁ;ul r manifold headtg6 a nifolq cover

OBOWCTIA P A My LHE] Lrdle P B EE o

Meas Iér:w water
teverse 0smaosIs cartri ge 02 an

S%O;}ggm.e heREEid06r QD ASRShana i afusther madiiarseapifels bead

104 and 25 cover 106, as well as an additional cartridge unit 108. The
sysiemmbhig. Borgvides aats mpdiflatsy sisrmyitessiradditioinal vedular
manifold units 104, 106, 108 may be coupled to the water treatment
syrsmshveD4ty o WIEHTEAM Of thhE VRS LEHE MBS an I (ARG FBPEHRE™ 5P
extending from g planar body portion 114, Eac ;] ; t
R R S A A s g
tulpgilay paLtiomiRG aytendingtarenghithepreaimboesporiae tadudihety

tubular portion 120 includes a bore 122 extending throughout the tubular
portien dt20¢erage 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 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 ai'eragc of step 88 is below the
threshold trip point of step 84. In the event the average is below the threshold trip
point, the system préceeds 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 1086, as well as an additional cartridge unit 108. The system of Fig. 8 provides a



10

15

20

25

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.

Thesuprightwells 39 aashonnaxendingdiom.iie dntesipnsurfagesl 32

of the end wall 124 and the lower surface 134 of the manifold head 12. A
flangrdl @btextendsiftametheyinarervdurfasceclt32 8t tHderlg Hl ibRl4des 2
towards the interior compartment of the manifold head 12. The flanqe 136

iIERSS cAATS PR r aFRYins fHan 2 MR batk P adien Phé nEAde 36 12
Inclides 2 arard ege s Radand secend aida AIHSS dddadds.

ofward edge is generally “pa IIe tot e end wall 124. The first

side.edgR4dd e sesand sikigdes IGfasay thewRperranieagshiawer
ramp 138, 140. The upper ramp 138 and lower ramp 140 20 diverge from

opetamditieiniudes irbokoid ey drertuteinnchérivbriler sarfeicE2d.32 _
towards the interior coﬁ?partment of the manifold head 12. One of th four

flangesEAEmaERBA FE DA MEHATR Big DY AthLeFARiRe {248 Rt dithie a
proximgl:engl 148 m@é,g&%w §8d 1P The.RERKimahandnkARisiecated

slightly away from the edge of the opening 126. The distal end 150 is

spanedin apnnesig encepelakionshipTROaegangingtadignmeptdinthars,
opening 126. Fig. 9A shows additional detail. 6 With reference to Fi

8, it
withh abapprieiataer- th&tﬁhgw&dm RPN ERS A YREFDRTARG 91626

of the manifold. h d 96 1o he rl the f| ure the slant of
eSERRBPHE r@sﬁlenzf afms 1L 3¢ Igf)e Sé‘?Fe alﬁ‘?eur%fgg‘cﬁqv%qr@%%pg

138 L8 B REEn RIS LD %Mbhm%ﬁgi Itim QHOAINE JALHINRETIRGR.

126, the slot 5 116 will extend past the distal end 150 and the two arm

pairerinilbeifapapi 3boliththend 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 gencrally
parallel to the end wall 124. The first side edge 144 and second side edge 146 form
the upper ramp and lowef ramp 138, 140. The upper ramp 138 and lower ramp 140
diverge 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

regarding alignment of the opening 126. Fig. 9A shows additional detail.
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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 manifold head 104 will be
coupled in similar manner. 10 Fig. 10 shows a graphical representation of
a water treatment system 160 wherein an automatic shut-off valve cover
162 (see.Figs. 5 and 9 may be removed. and replaced with another cover
104 ae A R e O R A T B e ?
refer eRC IR0 1 delo Aty QRSIRAE IR Olsa WL e FHMR N SYSIBIY d8inted
shown including the modular manifold head 12, first cartridge 14, reverse
osiposis bbwahtnlitie ESilkant mesonid fitdbeakficysl b4 Hehesprativioteniyead
12 is shown to include a connection fitting 166 for receiving the respective

o elof MR 188 P i HEVETERD SHRusls e e e EE T S rr RS
hepe i ek AlSmPRPdAgess YA AL NG QAR ue
output of a reverse osmosis cartridge 16, a second manifold access port
1Y2peauplamkin anoutpuiahatevaige SSMoSihHEtape.conlig) ikt prRemsate
pump cover 162 is adapted to seal the first and second access ports 170,
1 7gRafsmenhdittp Byndistalecpdi i @b thicaiem 1 28 pbiPnedikampihip Bovebd®4 is
ada _teq 58 also seal thde fir‘it and §e.cond access po ts 1?,0, 172 and
eIt 2 e R HE i B R B CRAICH TeREI D B
CaRPERIRbdmal AS RETREAH T RURI P QUENIPH datHdeSAfirst access and

a second access port 176, 178 and a flow channel 180 in 25
commuFigati®riwith thadpistancdpssenaibacaessyprrisicament bastind 60
permeate pump 7 output port 174. A check valve assembly is located in

thehATED 4B AUt P e abERSNRY e BStBiEs of #RE Pa s BeoEMBEE
callidgn 16 The seeond coverclod.idudes a subsiantali. planep oy
portion E4 which defines a first enda_and a second end. ountlng;ho es
18ppacaiprovidackdprdastening the.cavarstaibe snanifeltireatment system is
shown including the modular manifold head 12, first carridge 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 fitiing 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 cariridgc 16, a second
manifold access port 172 coupled to an output of a reverse osmosis stage. A non-
permeaie 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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5 head. 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

ipgiAes A faw shasnelaouplesinyae RuiRUtiReK: afa Ra-kliRistageand
an Input port of the reverse osmosis stage, wherein the flow channel is in
fluigbamheunigatiofn teiththed oweesitiaphragm recefmckepdrao s 88 of
the manifold head. It will appreciated that the water, treatment s st(%grla

rinslpdss asbRBRaAbaPsTRBNPHIN o 45 WBIGHEsHRELA HEhTB AV
isggdngt‘&&eLQJgﬁipélégn&?&&Sapégmﬁgd%}%@ﬁ@ ARG RHDBOHRs RO

retrofit kit may be provided wherein the first cover 162 is removed
apddreplaced with the second cover 164 having the tube fitting connector
175. A quarter inch tubing-196 may then be coupled to the tube fitting
connectbs ABifeld dnebadasck torstigheahretmingerRiis e ograensHS v ine-1g .

12. The tubing 196 extends 20 do ard and to a permeate pump. 200 as
SPRSAH Hﬁ"l‘—efd?gm "Th cp‘oéercr(ﬁn(-%?a evf)r\llj\{nglxp\)llﬁg'f)&ﬁaag %B%%‘?é’?&%%ﬁ'?ﬁ%@?ﬁ%z
haying 2d4RINGL2A¢% WHICT USSR A0daufsG0Rasko 286 J BRphrEQRNBAION
206 has a further tubing 208 coupled to a storage tank 210, as well a
tubily 2ddveoupigdbaok Thdhepaaliifbleghoad:pisls britiensi8@ infltdes an
permeate pump includes a brine in 214 from the drain flow 216 i&é\?e N
4th

reariBkal e it earyricatrrowitt fif §oq Stamneh! EBudReaBnts

L AT, U 0d0, sasr

instaliationdit: s Jusias: slage nininthim sesandco vendid 4cmsufirilier
with the lower diaphragm receptacle portion 188 of the manifold head. It will
appreciated that the water weatment 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
rcmovéd and replaced with the second cover 164 having the tube fitting connector
175. A quarter inch tubing 196 may then be coupled to the tube fitting connector 173
and extend through a routing hole 198 as shown in Fig. 12. The tubing 196 cxtends
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;oonncctcr 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. Thé 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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may include a replacement check valve, as well replacement O rings,
tubing, fasteners 5 and installation instructions. Fig. Il also shows the filter
cartridge 14 having a reduced gap at the connection fitting 32 in order to
minimize spillage during changing of the filter cartridge. The novel
features of the filter cartridge are explained below. However, it will be
apparent that the features can be incorporated into the reverse osmosis
10.cartridae ammwelhokhediltesariidoad dingludesexiernagdagtidde
housing 22 having a cylindrical portion with a top portion and a bottom
poarton. The bottom portion has a closed end. The top portion includes a

shoulder 250 having.a generally cylindrical neck portion 252 e ing
upwardPrSriaiaYh ’lﬁlgg"‘;?(f‘y'ﬁh%"gﬁ%}lga cﬁgﬁcfgef)é??%oaﬁ%%q%&erfines
g, Rortion, O{).%p‘iQ&Hu%ﬁIiaQJMmcL@%&v}m&i@ﬁlﬂ%%mrmgﬁfastemm es a

cylindrical bore having a cylindrical bore wall which defines a first
dimmetaribhaaylindrical bore wall includes an annular ring 254 protruding
from the wall and defining a second diameter which is smaller than the

first didifmetdr.alsa shremsiccifdGE sy BaThaTEley 8P pdrith
with a shoulder 258, a tube 20 portion 260 extendi f
i?ﬂ%l}ﬁ%.lf}gh%m]]&eg 0 é’l { emt%gmze S 1‘?13 & é%['l:g%r;%m Y}{grgf ERQ‘EH?&

ulcrer ,5&‘3 e portion” 2 an outlet bore.
Theiiibe RRrioni3eRLelinaamauisidiretephaiagaowhinbdiampier,
wherein the third diameter is smaller than the first and second diameter.
FHE tebeppoetioth@6 Grarfchiires armubar inegpeBded| dfitve the cuMeToRy RSt
having an annular gap. It will be appreciated that the annular gap is
$fé‘€i‘b%}1'25 this design and thereby reduces the likelihood of spillage.

The manifold head 5,9 adapiechie capformauith e fitarcanridgsd 4. In

particulaﬁ the manifold head includes a connection fitting 40 which

iRglirdes e ial arpuaricaltad having ortion. The bottom portion has a
closed end. The top portion includes a shoulder 250 having a generally cylindrical
neck porti(-:n 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. It will be appreciated that the annular gap is minimized by

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



length defined such that when the cartridge 14 is assembled to the
manifold, the internal annular collar extends a;-Zund the tube portion 260
and up to the annular ring, 5 with a minimum spacing for tolerance. 10
CLAIMS: 1. A water treatment system comprising: 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 a closed
enfndiedOR ROHIOR: hamngie: SAAHIdenwitha rallyneyiiadrinal mpesk
portion extending upward from the shoulder, the cylindrical neck portion
definifg a Eanicimoffigicprfedtidn fitikaly; treiaytind ioalneckgydrior 2
defining a cylindrical bore having a cylindrical bore wall which defines a

filnethanined, s Botindrr Aroerarifen Halingankd g de My s st fing
from the wall and defining.a secend ,10.di rwhich i n the
s e B e
heugingaRslhaiRGateRIeation 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 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. 3. A filter cartridge comprising: an
external cartridge housing including a top end, a bottom end, and a filter
portion

10
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extending longitudinally between said top end and said bottom end, said
filter portion including a housing wall having an inside surface and an
outside surface; said top end 25 including; a shoulder, said shoulder and
said housing wall inside surface forming an inner annular groove
eripheral about said top end; and a neck portion extending longitudinally
CE@&}@‘% said shoulder and having at least one longitudinal bead on said
neck portion extending outwards in the direction of said 30 outside
iurface, said ng‘%(‘}gortion havin}t%an aperture for fluid flow; and an internal

‘artridﬁé%%& SRR ]rst%ﬁ:cartridge housing, having a 1]
protrudingrpidtiohxignding through said aperture of said neck portion

and forming an annular gap with said aperture of said neck portion t
oo e b S G e T AT RO o g oo
b@\fiimgaan adpesty @ﬁ;ﬂ?ﬁrnflltmiﬂbﬂtlbm %ﬂgxﬁﬂga caﬁtrﬁgé’ ﬁfe@l;gi f@lnﬁion having a
including.an outer annular collar releasably attachable to.said filter ..
B B S e S R s e
ofisaidfiltesckaxiridgelebnhpe fikidosafuidgacticiafiting,itel udindrisal deokitettion
ular collar, hayin double |lead thread on an.inner.surface t
e e R e TR SR a5 G e
whedeinndaic tofl andnigaiidesiamanmotaidipe 6orsale: hatlsinbda@ibwithsaibnd
least one longitudinal slot formed therein. 7. The filter cartridge of claim 3
REH BN RELIR SN i on said nousing wall wih
pluralityroihtomngltainddediotsifigrmiddnthereirmaict agitihhcspageddpaite a top
T S S A S R
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 a cartridge inlet having an annular gap.

2. The system of claim 1, further comprising a manifold head having a connection
fitting which mcludes 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

portion and extends adjacent the annular ring.

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

an internal cartridge housing within said external cartridge housing, having a
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and a bottom end, said annular collar% releasably attachable to a filter
cartridge on said annular collar bottom end and to a manifold on said
annular collar top end, comprising: a double lead thread on said inside
shiifEEaERpted toteRae Withahcoffesonting outer threaded connector
opr salfnnanifeids and e extanded dip Remtioncpsaid Beltemendioion

mating with an annular groove on said filter cartridge. 9. The annular -
RIS A e et %ﬁ?&%ﬁr?&a%%%%amtmﬁifam% BtERfiy peay
wipighuis fedbiuketldey a respective slot on said filter cartridge. 10. The
annular collar of claim 8 wherein said double lead thread includes a 25
circumfereneefinefirsirifigads anthaseconththieasigaiddinst asithsesansbly

threa; eing_interwoven. and, extending around. approximately. said. .
e A R SR
120k gAndaF eoflArter @riAse0 wherein said first thread is offset from
said second thread by approximately 180 degrees. 30 12. A filter
cartridge com pHisingraadssxeéiaitdriridyéosminguinchuding addg bmdng a

bastan radrand afilisrRoripn exiending longidingly shusansaid top

end and said bottom end, said filter portion 12 including a housing wall

having an ifgidesuriagg.and amguiside-striaceiosaif ioReRd Incding g
shoulder, said shoulder and said housing wall inside surface forming an -
iR &H SARLILR RIOVEHEARRErAF osit Siar s BrBehHErg™ neck portion
extending longitudinally beyond said shoulder and having at least one

I8ngitudindiSediForrasisnhelckdarionsandidgoutivaitsiuietie anadiorp
ofnsaid utsigesurfage aSaidaneckioriandiayi g foanear tingdartividflom;

spaced apart from one another.

8. An annular collar having an outside surface, and inside surface, a top end,
and a bottom end, said annular coliar releasably attachable to a filter cartridge on said

annular collar bottom end and to 2 manifold on said annutar collar top end, comprising:

a double lead thread on said inside surface adapted to mate with a corresponding

outer threaded connector on said manifold; and
an extended lip portion on said bottom end for mating with an annular groove on said

filter cartridge.

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

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

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

thread is offset from said second thread.

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

second thread by approximately 180 degrees.

12. A filter cartridge comprising;
an external cartridge housing including a top end, a bottom end, and a filter portion
extending longitudinally between said top end and said bottom end, said filter portion
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an internal cartridge housing within said external cartridge housing, having
a protruding portion extending through said aperture of said neck portion
and forming an 10 annular gap with said aperture of said neck portion to
aneldinad heviingag bhetina iy péltionfaresid seitidecarfatiye housing
having an aperture for fluid flow; and an annular collar having an outside
sun;?,[ce %@%r sdde surface, a top end, and a bottom end, said annular
collar Pe?easacbllly a%tachable to a filter cartridge on said annular collar
bottom esbealgrespthiitldeoandsridinsieg vellantdp erdccbmpHsitY: 15
aﬂeu@:k@dea@ﬂ&eqﬁm&ai%e@%mgeﬁe a@&pted to mate with a
correspondrﬂg3 outer thr con % r.on s

extoncetT ST NS RIS ma DSt A O b Pl
annulargiheive mem@dmm@ mrﬂgeoaﬁraﬁdiritenedmmi@e of sald

COMRASI.20 A SRR cRHEHRENASIAYNBYIRgAewindrical portion
with a top portion and a bottom portion, the t ??_g?ﬁortron having a shoulder

with a gBhBISIR SATHUEAC BB SRS st HORS- hying a
sheauttdéin gt hertyhindicdingeloyndrtion apefiming s jportidrpoftarcarneetion an
Zgﬁ”%zépgfha"&‘gaﬁr%md& %'59%&4 LARINING B fﬁﬁ‘ﬂ%@@%&% gJ&?mdmo

ndric ore wall an annula rng protrudi I% rom the w

défirting o sedsrertbistdeshounies taingre Arsturametbiddivy aththternal
cartridg@hausingowith nathe: exf@rﬁmecaertmg edaquﬁmg@m& avingna tog a

rtion wrt houlder, a,tub one ward from the i tern
POL a i DTDI 'B

sa annular, Cotlar releasa tE] ??%e onhsal armu
shou?(]fe ube portion having a h|r |ame er sma € secon

d|eqﬂete®,ttqmeemd@eqmeerﬁéndfeaarriﬁantﬁﬁg:@@ﬁn@@mhnn@gesrn%t having
an annuiaf geR 13Q fdead on said inside surface adapted to mate with a corresponding

outer threaded connector on said mantfold; and
an extended lip portion on said annular collar bottom end for mating with an

annular groove on said external filter cartridge.

i3, 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
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
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.



