ENCAPSULATED WATER TREATMENT SYSTEM Thi s application
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OF | NVENTI ON The present invention relates to water
treatnment systens and, in particular, to such systens
havi ng an encapsul ated mani fol d head and a reverse
osnosi s cartridge and one or nore filter cartridges.
BACKGROUND OF THE | NVENTI ON Rever se osnpsi s systens
are known. The main part of the systemis a sem

per neabl e nmenbrane through which the untreated water
passes. Such systens typically include an additiona
carbon or ceramc filter which renoves contani nates
either prior to passing through the nenbrane or after.
Such systens are often installed in residentia
applications. The prior art includes electronic
systens whi ch detect when the reverse osnosis nenbrane
requires replacenent. Typical prior art systens

i ncl udeneasuring the conductivity of the water
entering the reverse osnosis cartridge, and then
measuring the conductivity of the water at the outl et
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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

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 after. Such systems are often
installed in residential applications.

The prior art includes electronic systems which detect when the reverse

osmosis membrane requires replacement. Typical prior art systems include



included in a factory installation. The perneate punp

provi des greater efficiency in the system The
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reverse osnosi s nenbrane by isolating the nenbrane
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fluid occurring during replacement of the cartridges.

SUMMARY OF THE INVENTION

15 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.

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

It is an object of the present invention to provide a system for 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

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



Fig. 2 is a perspective viewof a filter cartridge of
Fig. 1. Fig. 3is atop viewof the filter cartridge

w@bookiogLs42. Fig. 4 is an expl oded view of the PCT/U82006/003172
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cartridge of Fig. 2. Fig. 5 is a bottom perspective
view of a mani fold head incorporated in the water
treatnment systemof Fig. 1. Fig. 6 is a block diagram

of a rever se FURRDESCRIFBACORE PRAGISES em Fi 0.
7 is a process TTow Fig. 6.
ey S8R RRREL R Y R gt A 8 s

g?Qgid?g aﬁmwoffﬁﬂeﬂcapﬁgge& Fig. 10 is a schematic diagram
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c P T FefyBent SR PHIEd cover is al so shown. Fig. 2 shows
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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.
Fig. 11 is a cross-sectional view of the modular manifold head and cartridges
of Fig. 1.
Fig. 12 is a top perspective view of a modular manifold head in a permeate

pump application.

DETAILED DESCRIPTION OF THE INVENTION

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

is also shown.
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filter cartridge includes a housing having an annul ar
collar with a double |lead thread. An i nner annul ar

provide a seal. A connection fitting is shown
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LED for
It will be appreciated that when the filter cartridge is rotated into a fully

secured position onto the connection fitting, the filter cartridge comes to rest with the
longitudinal extending beads being received by the respective slot.

Fig. 6 shows a block diagram of a system for monitoring the performance of a
reverse osmosis membrane. The system includes a microcontroller having a memory
wherein a program resides. The system includes a single probe set which is located
downstream of the reverse osmosis membrane. The probe set includes a reference
resistor and a thermal resistor. The microcontroller is coupled to a faucet LED for
providing an indication to replace the reverse osmosis cartridge. The microcontroller
is also coupled to an onboard LED for feedback during operation of an onboard push
button also coupled to the microcontroller. A water flow sensor is also coupled to the

microcontroller.
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providing an indication to replace the reverse osnosis
cartridge. The mcrocontroller is also coupled to an

wonweash4t ED f or feedback during operation of BOT/US2006/003172

onboard push button also coupled to the
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ﬁrst er gﬁ{]fdgé dg8veréd §§ﬁlo§ﬁ%‘ﬁﬂrlﬁ$ dadf L HRY fifdR Gahtddge. Also

d and cover | s as additional

cgrﬁl}r 14986 %%}Intlddmglp thatifsil g%doefnd Fbter, £ \pé'l@\éb g@cﬁtléhal (aartrldge

ar S ereln a tional modul ar man

glplj LS teprg é)? %géj 8 n%f)% est?ﬁoﬂ@%rre%/ls{eﬁle@fﬁ%ﬂtadgfﬁ%ﬁ FhoduRr

es a |tyo arns

iext 5fn£a1(3)/ bﬁ@ Ad t}Qo\%‘t QR syée%\%g 2/1295 Aip. The chp

slante |ng The clip

i cﬁl%éi%&%; et s

AT TR 38?“%} i
9 sh

AL T T PO R T

openi ngs . ar rran ed in pairs, one above the other.
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F1)31g shows a perspective view of the manifold including the two ends each

having four openings. The openings are arranged in pairs, one above the other. For |
example, lower opening and upper opening comprise one pair. Each pair of openings
includes a pair of upright walls in a spaced apart facing relationship. The upright
walls are shown extending from the interior surface of the end wall and the lower
surface of the manifold head. A flange extends from the inner surface of the end wall
towards the interior compartment of the manifold head. The flange includes an upper
ramp and a lower ramp. The flange includes a forward edge and first and second
sight edges. The' forward edge is generally parallel to the end wall. The first side
edge and second side edges form the upper ramp and lower ramp. The upper ramp
and lower ramp diverge from one another in a direction away from the inner interior

surface towards the interior compartment of the manifold head. One of the four
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wal | s are shown extending fromthe interior surface of
the end wall and the | ower surface of the manifold

end wall towards the interior conpartnment of the
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com ng into | gcking engagenent, wth the distal end of
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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, first cartridge, reverse osmosis cartridge and second filter cartridge. The
manifold head is éhown to include a connection fitting for receiving the respective
connection fitting of the reverse osmosis cartridge. The manifold head includes a first
manifold access port for coupling to an output of a reverse osmosis cartridge, a
second manifold access port coupled to an output of a reverse osmosis stage. A non-
permeate pump cover is adapted to seal the first and second access ports for a non-
permeate pump application. A permeate pump cover is adapted to also seal the first

and second access ports and includes a permeate pump output port which receives a

tube fitting connector. The permeate pump cover includes a first access and a second
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an automati c shut-off valve cover may be renoved and
repl aced with another cover adapted to accommobdate a

a cross-section of a water treatment systemis shown
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ate punp application. A perneate punp cover
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provi ded for fastening the cover to the manifold head.

TRIPIRIP £B PHPTEROE é@“‘a fijtsaisge afdARrpPRy RPY OF BistraNerss osmosis
portion having an opened upper portion. The second
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for mting with the o ened upper portion to forma

dreggﬁg%ﬁqrg% 93 'She \mﬁn drhsadhij 4 ngll gppreciated that the water treatment

system may be assembled at the factory with a non-permeate pump cover, wherein the
plug is provided at the permeate pump output port. A retrofit kit may be provided
wherein the first cover is removed and replaced with the second cover having the tube
fitting connector. A quarter inch tubing may then be coupled to the tube fitting
connector and extend through a routing hole as shown in Fig. 12. The tubing extends
downward and to a permeate pump as shown in Fig. 10. The permeate pump has a
permeate outport having a tubing which runs to a T-connector. The T-connector has a
further tubing coupled to a storage tank, as well a tubing coupled back to the manifold
head. The brine side of the permeate pump includes a brine end from the drain flow

of the manifold head and a brine out tubing which couples to the drain point. For sake

Wth reference to FCTUSH006/003172
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di aphragm The upper di aphragmreceptacle portion
i ncl udes an opening and fluid comrunication with the

channel coupled to an output port of a pre-filter
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11 al so shows the filter cartridge having a reduced
gak? eannediien Eigige dhp gplindrical neck portion defines a cylindrical bore having

a cylindrical bore wall which defines a ﬁrst diameter. The cylindrical bore wall
includes an annular ring protruding from the wall and defining a second diameter
which is smaller than the first diameter. An internal cartridge housing includes a top
portion with a shoulder, a tube portion extending upward from the internal shoulder,
and the tube portion defining an outlet bore. The tube portion defines an outer
diameter having a third diameter, wherein the third diameter is smaller than the first
and second diameter. The tube portion and the annular ring 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 spillage. The manifold head is
adapted to conform with the filter cartridge. In particular, the manifold head includes

a connection fitting which includes an internal annular collar having a length defined

The mani fol d head i ncl udes a fPOMUS2006/003172



fitting in order to mnimze spillage during changi ng
of the filter cartridge. The novel features of the
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be apparent that the features can be incorporated into
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cartridge includes external cartridge housing having a
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PRLkd189ndenc! udes a shoul der having a generally
cylindrical neck portion extending upward fromthe
shoul der. The cylindrical neck portion defines a
portion of a connection fitting. The cylindrical neck
portion defines a cylindrical bore having a
cylindrical bore wall which defines a first dianeter.
The cylindrical bore wall includes an annular ring
protruding fromthe wall and defining a second

di ameter which is smaller than the first dianeter. An
internal cartridge housing includes a top portion with
a shoul der, a tube portion extending upward fromthe

i nternal shoul der, and the tube portion defining an
outl et bore. The tube portion defines an outer

di anmeter having a third dianmeter, wherein the third
dianmeter is smaller than the first and second

di anmeter. The tube portion and the annul ar ring define
a cartridge inlet having an annular gap. It will be
appreciated that the annular gap is mnimzed by this
desi gn and thereby reduces the |ikelihood of spillage.
The manifold head is adapted to conformw th the
filter cartridge. In particular, the manifold head

i ncl udes a connection fitting which includes an

i nternal annular collar having a | ength definedsuch
that when the cartridge is assenbled to the manifold,
the internal annular collar extends around the tube
portion and up to the annular ring, with a m ni mum
spaci ng
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for tolerance. CLAIMS. 1. A |l ocking nechanismfor an

encapsul ated mani fold and cartridge, the |ooking
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a connection fitting, the connection fitting having a
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fully secured posi tion, and wherein the difference
between the first di stance and the second di stance is

2. The Mg@%m&ﬁw of nguﬂ ENQefiDhe 10 ot!gﬂﬂ}? ekl Jg%eaﬁ)% '«ﬂ,res H]% anniular

The I ng nmechani sm alm erel

"lmapmomqﬁgﬂﬁyﬁbpmmgj&ﬁ¥ﬂghéﬂmyggﬁéd?stc%ble | ead thread

havi'ng a circunterence thread and a second
thread, the first and second threads being interwoven

3. The locking mechanism of claim 1, wherein the longitudinal extending bead has a length and
includes & 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 ofa
turn prior to the fully secured position, and wherein the difference between the first distance and the

second distance is approziima’cely the length of the longitudinal extending bead.

4, The locking mechanism of claim 1, wherein each conuection fitting includes a double lead thread

. having a circumference, a first thread and a second thread, the first and second threads being interwoven

and extending around approximately of the circumference, wherein the first thread is offset froni the

second thread approximately 180 degrees.
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RECTIFIED SHEET (RULE 91)



and extendi ng around approxi mately of the

circunference, wherein the first thread is offset from
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| ocki ng mechani sm of claim1, wherein the manifold
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ext endi ng beads extending along the cyli ndr| cal” wal

about the ahi@arfcolir, dn@nl dattetiifAhcldel Boudl !ongmhl%ﬁﬂé;té}{dﬁaa%%l éxiéndmc along the
spaced about t he cylindrical wall, each of th

cylindrical M@NGhé Btk Rakinedae BNt ReAE Srd uARABLRE ab&ut % c@z?ﬁﬂe&%ﬂ gach

by a respective slot wth the cartridge in

. of the longBQHAH] SgeRRf Beh@Ts a&pte&\t&w@&&% iy ARLPERAL erét wRE a@%@fmge ini the

moni toring the performance of a reverse osnosis

fully securdtgibbitigne in a drinking water supply system the nethod
carried out by a conputer program the nethod
conprising d the steps of; initiating a reverse
osnosi s nmenbrane recal bration; determi ning the flow of

6. A @m@aﬁ@emm@ﬁnaﬁmmm@ﬁm@&% perfoRBAED of B RovEMS beiPsis membtane
measuring the initial water conductivity downstream of

in a drinkifgh@atérQUEILE &/ sRENDS infethva FRFAD At bG alcoHpatd ﬁ?&grazﬁ Sth@@leﬁlb@oompx iting
nmeasured initial water conductivity, a threshold tr

the steps ofp0i Nt ‘whi ch 5 corresponds to a predeternined total
di ssol ved solids rejection ratio; storing the

initidin@ 2felethe bEhsifMénradeteddBiian; of the system
routi nely measuring the water conduct i vi ty downstream

detefmihing theew of 20 adSdn ind® ARORNOF vihedr ahi s e %&hhﬁlEasurmg the
the water conductivity, as routinely measured in the

initial watep corducti/itg dowistrelag bbihe tdversd urpsib elefibiahb;p poi nt; and 10
providing an indication upon determ ning when the
calealtibg, asfaguthiel misdsyretl Sinhiia] awitdr heontiitioRROk dihtdshddd trip point which
corresponds to a predetermined total dissolved solids rejection ratio;
storing the threshold trip point in memory of the system;
routinely measuring the water conductivity downstream of the reverse osmosis membrane;
determining whether the water conductivity, as routinely measured in the prior step, is below the

threshold trip point; and

providing an indication upon detesmining when the water conductivity is below the threshold trip

point.
7. The method of claim 6, wherein the step of initiating includes a power on routine.
8 The method of claim 7, wherein the step of initiating occurs after the reverse osmosis membrane

has been replaced,

11
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point. 7. The nethod of claim®6 wherein the step of

initiating includes a power on routine. 5 8. The
woretoaosisaf claim 1, wherein the step of initiaPCTgS2006/003172

occurs after the reverse osnosis nmenbrane has been

repl aced, 9. The nethod of claim8, wherein the step of

9. Thé Pletto@lbof Bink BCWEGIEE (REAG Btginﬁiﬁtiﬂonih&lh@és%eﬁcﬁl‘fg?%ﬂ &Ertgag fBalibration

signal to a mcrocontroller of the system

signal to a MRkdeestrMkr 61 thd Fxt6m, Wherein, the step of initiating
i ncludes a user activated switch to signal a reverse
osnosi s nenbrane change and to initiate a
recalibration. 11. The nethod of claim6, wherein the

10..  Themeted ef Ehines] virRiihe Op VRISl SintiRdA JROARY . o
gal l ons. 12, The net hodP of cl ellig?rlln& wﬁer ein 1%%‘1&11%&0 signal a

reverse ospfsRAShedHe RBEhoa BRLE Ini@fe YRESIbatisn. g2l | ons. 13. The
net hod of claim6, wherein the step of neasuring the
wat er conductivity includes the step of averaging a
range of 10-50 nmeasurenents. 5 14. The nethod of claim

11, Thé meMoardidhiihe sieadn afe %g@e‘ééﬂﬁlida@'ainla@ntv\ﬁ{\%ter is in a range of 10-30

conductivity includes t step of averagi ng 20

. gallons. neasurenents. 15, The nethod of claim®6 wherein the

step of neasuring the initial water conductivity
downstream of the reverse osnbsis nenbrane and the
step of routinely nmeasuring the water conductivity

12, Thé methudiefclOmne afertin Mg PEREHE edRh Gt of Wter [NRIBRL hod of

claim6, wherein the step of cal cul ating includes
associating the initial nmeasured water conductivity
with an assuned percentage rejection of total
13.  Thelinethodl vEdaimod, mlisreinfihd step dffiGeanBing @@ vfterGbaludtiviBy includes the step of
wherein the total dissolved solids rejection ratio is '
averaging avenge af ddrgé mehsuSMents.

14, The method of claim 6, wherein the step of measuring the water conductivity includes the step of

averaging 20 measuteinents,

15. The method of claim 6, wherein the step of measuring the initial water conductivity downstream

of the reverse osmosis membrane and the step of routinely measuring the water conductivity includes

measuring product water.

16. The method of claim 6, wherein the step of calculating includes associating the initial measiired

. water conductivity with an assumed percentage rejection of total dissolved solids.

17. The method of claim 16, wherein the total dissolved solids rejection ratio is in a range of 80-

100%.
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100% 18. The nethod of claim 16, wherein the total
di ssol ved sotids rejection ratio is 90% 19. The
woreddeosisef cl aim 6, wherein the threshold tri pp@DURSL006/003172
corresponds to a predeterm ned total dissolved solids
rejection ratio in. the range of 60-80% 5 20. The
18.  Theméhedofdaig 18] wheeinhe (il Aiskdled Bl Eedtdn ritiods P@kNt
corresponds to a predeternmi ned total dissolved solids
rejection ratio of 75% 21. The method of claim 6,
-wherein the step of providing an indication includes .
19.  The hlethod Rétclalg 6awhérgintthé tesshslt iuig pdino carespidds The pragttatined total
of claim®6, wherein the nmenory is a nonvol atile
dissolved sOTRIIB Lo tutio An TP enb st 69y89¥Em for coupling water filter
mani f ol d heads, the systemconprising: !5 a first and
second mani fold head, each mani fold head having a
first side and a manifold head cavity, the first side . .
20.  Thé Rettediofglsbm Bainheein thampssholdadp poriPorkdydndg t@a fpkddstermined total
end and a second end, with a ranp edge defined between
dissolved sblug réjediioh r#¥0&f 4¥%d. second e d the pair of ranps
arranged in an opposed and outwardly facing
relationship, with the first ends adjacent the first
side and the second ends extending away fromthe first
21.  Thsugthotl miveluith G Wirkdin ﬁxbetepmﬂpromdﬂlgfmaﬁﬁxmbm includeiuhingSig a light
ends of the pair of ranps O defining a distance D,
emitting diededd t he second ends of the pair of ranps defining a
di stance, wherein the distance is greater than the
di stance DI, the pair of ranps each defining, at the
second end, a | ocking edge extending in a direction
22. Theiethiod df sleing® whemei tiee wémy feamnangolailbadmperya first pair
of arnms extending fromthe body in a generally first
direction, and a second pah* of arns extendi ng from
the body in a generally opposite direction, each pair
23. A mbddarrspstem for coupling water filter manifold heads, the system comprising:

a first and second manifold head, each manifold head having a first side and a manifold Head

-+ cavity, the first side including a pair of ramps, each ramp having a first end and 4 second end, with a famp

edge defined between the first end and second end, the pair of ramps arratiged 'in an opposed -and
outwardly facing relationship, with the. first ends adjacent the first side and the seoond ends extending
away from the first side inward within the manifold head cavity, the first ends of the pair of ramps
defining a distance D], and the second ends of thg pair of ramps defining a distance, wherein the distagce

is greater than thé distance DI, the pair of ramps each defining, at the second end, a locking edge

~ extending in a direction which diverge; and

a clip having a body, a first pair of arms extending from the body in a generally first direction,

~ and a second pair of arms extending from the body in a generally opposite direction, each pair of arms

having a latch at a distal end, each pair of latches define a distance D2, wherein DI is less than or equal to

D2 which is less than or equal to D3.
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25 having a latch at a distal end, each pair of
| at ches define a distance D2, wherein DI is less than
worore@sEh2t 0 D2 which is | ess than or equal toPOBUSWN6/003172
The system of claim 23 wherein each pair of ranps is
defined by a flange extending fromthe fust side
24.  Theispstan of Wiaiddinwhdnen eal iptiy of rempis Héfined by d dlangel extphding from the first
forward edge and first and second side edges, wherein

side inwardt Wighif aisveavitycetgh flasgegdufmingl 4 Jorpadaddoeland dirdt had fedosd side edges,
side and the first and second side edges diverge from

- wherein thed@orevaghalgh & genérallihgardliel 0 alid fsk sidevwmy tHerfosn sl eechd Slle @igeledivérge

and inward within the cavity. 25. The system of cl airm

from one andthei Glfead iR oigEmCivap &iofn tBY firkEsiteSind hiedatieitdn tHeRRELy, I anp
and a lower ranp e first side of each manifold
includes a manifold wall, the wall having an upper
openi ng adj acent each upper ranp, the upper opening

25, The i1 alaind Betvheeig@adidiraf ranps ichald 98 uphdd Canhiomra [ealg@amp; the
generally aligned with the first end of the upper

first side of eao maakoldt ineludt panartidBewslk tenesll Abane el Bppes dpatk eibent éach
of the upper ranp, the wall having a | ower opening

upper rampat(ﬂjs ap@n bp@ag havinganowarige dnd@n uppee ed@pheiloger Rasd fegerally aligned
| oner edge and an upper edge, the upper edge generally

- with the firalehd)6ftle whehratipearldi thestppendgeoéxténde abavetic el endofthé e ramp,

| oner edge extends below the second end of the |ower

the wall haviagpn laGr ofdatnpgsyit et lobaivam the lokear eiing Aohnpd weasdge and
a thickness with a dinension, and the upper edge

' an upper ed@x ttbisebedpe mendriily ahgmirvdthetndﬁmf ertdloef tiredlowedaymafantl @asibwer edge

t he thickness di mension. 27. The system of claim 23
extends belo dreaseeont] lead dfablyloetr i, cl i p has a pl anar shape, 28.
The system of claim 23 wherein the arnms of the clip
i nclude a slot which defines the latch, the distal end
of each armhas a slanted face to mate with the
26.  The sspecdficlam 2admpheren dach lhen aaswsthvkeessravitk adimansioesdnkd itlentpper édge
material. 29. The system of claim 23 wherein the first
extends beyond theaécotif end ofitistramptly stdestite tivkidsolithensands i ncl udes a
tube fitting, and the body of the clip includes a tube
portion having a first end and a second end, wherein

27. The system of claim 23 wherein the body of the clip bas a plapar shape.

28, The system of claim 23 wherein the arms of the clip include a slot which defines the 1atoh,_5_ the

distal end of each atm has a slanted face to mate with the respective ramp, and the arms are made of a

resilient material.

29, The system of ¢laim 23 wherein the first side of the first and second manifold heads includes a

. tube fitting, and the body of the clip includes a tube portion having a first end and a second end, wherein

. the first end of the tube portion couples to the tube fitting of the first manifold head; and the second edd of

the tube portion couples to the tube fitting of the second manifold head.

14
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the first end of the tube portion couples to the tube
fitting of the first manifold head, and the second
weedod/08f541 he tube portion couples to the tube PCTAUBIG6/003172
of the second manifol d head.30. The system of claim
23, wherein each of the first and second manifold _
30.  The'9REH dMin d8switrdih bsth o Blelfir@fand SODE BRAR] BRAGORCRRI First pair
of ranps, and the clip includes a first pair of arns
of ramps arfiiGedond ?@i@ Bk, lan@fhe g cludel o st $HiP bMHnk @Ad a second pair of arms.
retroflttixxg a water treatnment systemto cl de a
perneate punp, t retrofitng system conprising: a
mani fol d head having a first nanifold access port for
31, A SRRl fop @ubﬂa@g aOkdtRUtcaifenBlsy s RUEHSRIQR D SdrmeRd %ﬁﬁ?,@ﬁ@ retrofitting
a second mani fold access port coupled to a output of a
system conif@¥RESEe osnpsis stage; a first cover adapted to seal
the first and second access ports for non-perneate
a TR ITBld A4 HaC Rk b Ot nRnH6lE 0REssGRMEEr RGEREe6 at SutmB A o iV6rse osmiosis
first and second access ports, and having a perneate
cartridge, aAX6FaRd @iahiBolH agtRsstpow doiplad folaeuiput dfiateyveERPBRESiOHageOr
perneate punp application. 32. The system of claim 31,
a fild1 @&k Bdablee td detiSthe HRYVAK sbddd Mdes partERRY fn-pdrisdte PGHPPlication;
port and a cover second access port, and a flow :
a seftABRGeriafarftdd HotkeSIGHIERL &Rl de0thdctdds pbRs, GRY ﬁﬁvi{%g k Pbrmeate pump
access port and the cover second access port. 33. The
output portS¥iti ctbeofittifd &nfRddok forsagtitapulrpepsieeand cover includes
a cover first access port and a cover second access
port, and a flow channel in fluid conmunication with
the cover first access porz the cover second access

. 32, Thpeydteraof dlainh 8l pelicretatie fitngoveatihfudes posdver Bt actél® port and a cover

system of claim 33, further conprising a check val ve

. second accassgend hiyd 4 Aowtchghnehintfléd emvisunidatits With eieessedist ack@E port and the

coupling to the output of th reverse osnosis
cover seconxhiccess gge. 35, The system of claim 33, wherein the
second cover includes a substantially planar body
portion having the fluid channel which extends
longitudinally within the planar body portion, wherein
33. . Thespstemdf déim 31, wherein the second cover includes a cover first access port and a cover

. second access port, and a flow channel in fluid commmication with the cover first access port, the cover

second access port and the permeate pump output port.

34,  The system of claim. 33, further comprising a check valve assembly located in the cover first

. access port for coupling to the output of the reverse osmosis cartridge.

.35, - The system of claim 33, wherein the second cover includes a substantially planar body portion
. having the fluid channel which extends longitudinally within the planar body portion, wherein one end of

. the body portion includes the permeate pump output port with the tube fitting connector, wherein the

cover second access port is adjacent the tube fitting connector and the cover first access port is adjacent
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the body portion includes the perneate punp out put

port with the tube fitting connector, wherein the
wa@owenssezond access port is adjacent the tubePdT/UB2006003172

connector and the cover first access port is

adj acentt he cover second access port on a side

| the cover ssppnrelgiceass parom & fide appbite fiomtthetgbeiittingeimoector36.  The

system of claim 31 wherein the second cover includes
nmounting holes for receiving a fastener to secure the
second cover to the manifold head. 37. The system of
36. Thel syistem3of] clehe B i wherdie theasichal cbvien blclndessmaudtingeiioles for receiving a
di aphragm receptacl e portion having an opened upper '
fastener topeeurs tha secamdicaviveto stecmandfolddest. | ncl udes anot her end
havi ng an upper di aphragm receptacle portion for
mating with the opened upper portion to forma
di aphragm cavity which receives a di aphragm the upper

37, Thti plemagimiziecHpivdetetn fhe mianifoldiimdides edower digdwrdghygrecsptacle portion

fluid conmunication with the fluid channel. 38. The
having anspeted mppdr pottmhmnd the sherdeionertivduden aidiodr dndbadhy mcdppelediaphragm
a flow channel coupled to an output port of a

. receptacleppogiofiifon mating traheharmnatuipeqnettiqnde formfa didptrazemertewhich receives a

osnosi s stage, wherein the flow channel is in fluid

diaphragng dremppérchitphmgrmyvetelptati @oitiondicludesyphopaning trefhed tagmenication with the
portion of the manifold head. 39. An installation kit

fluid chanfidr repl aci ng an automati ¢ shutoff val ve cover
previously assenbled on a mani fold head of a water
treatnment system wherein the manifold head includes a
first access port adapted to be coupled to an out put

38, Tisrsystemey eleive3'6 srhowinsthe aenifild bed iwchslecofldw abamelssopgied to an output
coupled to an output of the reverse osnosis stage, the

port of a pretfilightpgei avid ag infit poy ef the agviersg osmoxs/tagef Wharein docBo® channel is in

ort, a.cover second access port, and having a

X port, a.c . .
fluid commyuipation with thedowetdiaptrapo receplpdhpaition dfghe manifotighead.

connector for perneate punp application. 3 9 40. The
installation kit of claim further conprising a check
val ve assenbl.y adapted to be received in

.39, An installation kit for"replacing an automatic shutoff valve cover previously assetnbled on a

maunifold head of a water treatment system, wherein the manifold head includes a first access port adapted
to be coupled to an oﬁtput of a reverse osmosis cartridge, a second access port coupled to an output of the
reverse osmosis stage, the kit comprising:

a cover having a cover first access port, a cover second access port, and having a permeate pump

output port with a tube fitting connector for permeate pump application.

- 40, The installation kit of cfair%,g further comprising a check valve assembly adapted to be receivéd in

the cover first access port.

41. The installation kit of claim 39, wherein the cover (164) includes a substantially planar body
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the cover first access port. 41. The installation kit
of claim 39, wherein the cover (164) includes a
wanstsasez al | y pl anar bodyportion having a fl uPdr/us2006/003172
channel which extends longitudinally within the planar
body portion, wherein one end of the body portion
portion having e fthébchiatve] phichsateadsplongitudivalyuvithote plinthbdd@ottishewherein one
fitting connector, the cover second access port
end of theddilapeetion inbledds mllmepeimtate o pcapue pérowitiathe titeefitiv@anector, the cover
first access port is adjacent the cover second access '
second acq@sy fortmljaergitibetubpiiitisg tannéot@nmd the couh €irst bédebsNBrt is adjacent the cover
connector. 42, The installation kit of claim3 further

 second acaesqutt Bl anfileroppsite &omIthe Ghe fitigscduaectdrche cover first and

second access ports. 43, The installation kit of claim
39, further conprising installation instructions . 44,
The installation kit of lai 39, further conprising

42, Theuibstalntion #it fodl 8lagm 89 sfurthdy. co prh@d gereplat @RI ORings Y&t B bover first and

conprising: a cartridge having; an external cartridge
second acdeemirtag, t he housing having a cylindrical portion with
a top portion and a bottom portion, the bottom portion
having a closed end, the top portion having a shoul der
W th a generally cyllndrlcal neck portion extending
43.  Thepguaaldtion kitofdemShofuttike vomprisingdystiliatied iatuofi@ek portion
defining a portion of a connection fitting, the
cylindrical neck portion defining a cylindrical bore
having a cylindrical bore wall which defines a first
44.  Tidhiiesvadlagen kit bfieldpl 30ntirthe abmixtsing tulshg adddssteangrsan annul ar
ring protruding fromthe wall and defining a second
di ameter which is smaller than the first dianeter; an
internal cartridge housing wthin the externa
45, Agwter bpaigentspien ngmptsthehavi ng a top port ion with a
shoul der, a tube portion extending upward fromthe
a pantridgakavinghoul der, the tube portion defining an outl et
bore, the tube portion defining an outer dianeter
am@squfg certridge hausiiea thet bonsing havingtd eydindticahpdrdon with anep pation and a

battom portion, the hottom portion having a closed end, the top portion having a shoulder with a generally

cylindrical neck portion extending upward from the shoulder, the cylindrical neck portion defining a
portion of a connection fitting, the cylindrical neck portion defining a cylindrical bore having a cylindrical
bore wall which defines a first diafneter, the cylindrical bore wall having an annular ring protruding from
the wall and defining a second diameter which is smaller than the first diameter;

an internal cartridge housing within the external cartridge bousiﬁg and having a top portion with &
shoulder, a tube portion extending upward from the intemal shoulder, the tnbe portion defining an outlet

bare, the tube portion defining an outer diameter having a third diameter, the third diameter is smaller

. than the first and second diameters, ‘ch.e tube portion and the annular ting define a cartridge inlet having an

annular gap,
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than the first and second di aneters, the tube portion
and the annular ring define a cartridge inlet having
wa@nproognsishar gap. 46. The system of clai m 45, fup¢hes2006/003172
conprising a manifold head having a connection fitting
whi ch includes an internal annular collar having a
| ength defined such that with the cartridge assenbl ed
to the manifold, the internal annular collar extends
46. Trersystem of vtir Y efupbert doomprisingla exindold headhavirand cdnnéction fitting which
annul ar ring. '
includes an internal annulargcollar having a length defined such that with the cartridge assembled to, the

mapifold, the internal annular collar extends around the tube portion and extends adjacent the annular

ring.
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