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ENCAPSULATED WATER TREATMENT SYSTEM 5 This application
claims priority to U.S. Provisional Patent Application Serial No.
60/647,680, filed January 27, 2005. FIELD OF INVENTION 10 The
present invention relates to water treatment systems and, in particular, to
such systems having an encapsulated manifold, 2ad ang _.-_f
0smosis cartri ICAPSULATED ATHEI 2 ECA M i)Y

THE INV Nuowc%éoﬁa%?nz%ﬁgo%@%fyn X "
of the systeniis a semi- cable mem

a art
rane rou KW |éﬁ}%ﬁcn%m etia
qieaétg/gw%% ??m (f#yo%ems typically |nclude an additional
car

on or ceraml er w removes contaminates either prior to
passing through the membrane or after. Such systems are often installed
in residential applications. 20 The prior art includes electronic systems
which detect when the revensgrosesisMeRTbrane requires replacement.
Typical prior art systems include measuring the conductivity of the water

entering the [eyLisasmnsisdtaiggeaand-thasmsasutingdhé particular, to

conductivity of the water at the outlet of the reverse osmosis cartridge.

Thadopdtetivibgohthe watersidqoro pomtidoid] teahentbtatdisselvsdosalideridge

25 A ratio of the conductivity levels will provide an indication of the
rejestion: effiormdiitaictisideserse 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 1

the system. The permeate pump increases the net %ressure across the
reverse osmosis BACKGROUND OF THE

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
gither 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
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 dissoived solids.
A ratio of the conductivity levels will provide an indication of the rejection efficiency
of the reverse osmosis membrane.

Prior art systems also include an application wherein a permeate pump is

included in a factory installation. The permeate pump provides greater efficiency in
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membrane by isolating the membrane pressure 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 5 fluid

oceuring durqg teplacement ohthacaridaesraMMARY freliEe osmosis

INVENTION It is"an object of the present invention to provide an improved
logking-Mmeshanism foha fillereadridas.angdnanifold eadn 1Kk bisdacts water
further object of the present invention to provide an improved method of
meRiteringethripe fRrpraneaaial puerse=0smosis membrane in a drinking
water supply system. It is further object of the present invention to provide
a modulahmaritolathaias isyisten sifetbisvdnabbjedtest thrdpriegetht spillage of
invention to provide a system for retrofitting a reverse osmosis filter
syBtedrotountigderinpesnisatecpueh happliddgen. 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. 20 BRIEF
erspective view of a

Sakfitlde and two filter

water treatment syste

cartridges. Fig. 2 ig,a ger ective vitew of atifilter cai(tr‘i?g(%e a%f 'fr%; %‘.; gigéc%n
is a top Vel GRHRYAREPEARFIdIR B FRY S Y98 By PP BN BxpIoed View
of %‘ee?ﬁ%?ﬁ%?@.%df%%%a@%g% 29 dfaq poftom perspective view of a
manifo ead incorporatedn the
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.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a water treatment system with a reverse osmosis
cartridge and two filter cartridges.

Fig. 2 is a perspective view of a filter cartridge of Fig. 1.

Fig. 3 is a top view of the filter cartridge of Fig. 2.

Fig. 4 is an exploded view of the filter cartridge of Fig. 2.
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water treatment system of Fig. 1. 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. 5 Fig. 8 is a perspective view of a modular manifold

head sysfems Eig-b%g&aﬂlg%%%éas@wﬁw%W@MM%@%H%Q@@% the

Fig. 10 is a schemati of a reverse osmosis water treatment

SysStem With & PeReate mymp. Fig. 11 is a cross-sectional view of the
modular manifold head and cartridges 10 of Fig. 1. Fig. 12 is a top

perspectiyg vievw ef _Riangdwal shanfalddeatisaRamartmdubihg system.
application. DETAILED DESCRIPTION OF THE INVENTION Fig. 1 shows
one embpgdimeni piccsateitidatinienths ystesm @ Rgascordance 15 with

the present invention. The system includes a manifold head 12, (see Fig.

5) a firstHigteh sartridgectids xieswef serosmasisapaxihidyed & sted.a second
filter cartridge 14. A manifold cover 20 is also shown. Fig. 2 shows a filter
cartridgeFig fhinscarerapesi veithah@ ez anveavitnd Teaé filter cartridge

14 includes a housing 22 having an outer annular collar 24 with a 20

double 148 tHidad 2ebsmtisrirEARUPARCETSFS2 S RENaRD YAGH HSRIRIER system
includes an 0 ring 30 to provide a seal. A connection fitting 32 is shown
extEERFMFGIFE TR annular collar 28. Fig. 3 shows a top view of the

filter cartrid 4 and shows the cylindrical wall 34 of the inner annular, .
collar 251 16 Vel SR GO I B g o Do i i

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 10 in accordance
with the present invention. The system includes a manifold head 12, (see Fig. 5) a
first filter cartridge 14, a reverse osmosis cartridge 16 and a second filter cartridge 14.
A manifold cover 20 is also shown.

Fig. 2 shows a filter cartridge 14 in accordance with the present invention.
The filter cartridge 14 includes a housing 22 having an outer annular collar 24 with a
double lead thread 26. An inner annular collar 28 is also shown which includes an O
ring 30 to provide a seal. A connection fitting 32 is shown extending through the
annular collar 28.

Fig. 3 shows a top view of the filter cartridge 14 and shows the cylindrical

wall 34 of the inner annular collar 28, as well as the longitudinal extending bead 36.
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Fig. 4 shows the filter cartridge 14 in an exploded view so as to more
clearly show the longitudinal extending bead 36. It can be seen that the
longitudinal extending bead 36 includes a leading end 38. Fig. 5 shows

the manifpld head.1 2, 0aving e ilien catidag goanecionguwng, RA0 clearly

The filter cartridge connection fitting 40 includes a threaded outer annular
collphy 4R ANchARIRAT anBal.Collar 44. The lanesaRniameotRE 4dngitudinal
having an annular lip 46 and four longitudinal slots 48. The longitudinal
slQigA8ias ®@d sl inapasediaal: éramgone another. It will be appreciated
that when the filter cartridge 14 is rotated into a fully 10 secured position
onto the Kignf eietion thittingndid] dheddlter icatitridde fiteconrerite costevitn thieng
longitudinal extending beads 36 being received by the respective slot 48.
Fig(6 Ehofilécadoltritiediaoprasntion iyt et B 0ubs mdnitaghdgptiter annular collar
performance of a reverse osmosis membrane. The system 50 includes a
mittcedrmmdheesRrEvmg larfembiy Bnsyaevain PRogtahersgdasanpiar fip
system 50 includes a single probe set 15 58 which is located downstream

of thene versopsimaural rlathdfankheriagiustiaa stosp it ety rarer g
resistor 60 and a thermal resistor 62. The microcontroller 52 is coupled to

a fROREEER B for providing an indication to replace the reverse osmosis

cartrdge, The mictacontoler 22 i 2l3p.cpupled o o QaRoald Ty 00.for,

feedback during opera {on of an onboar pushC also coup ed fo
the JICIOERNNRNES P2 1,20 MIWAIGH oSSR iR AURARAMPIGLEMING, rest
mi?:er%cgnéoﬂerg %Zg.nFig. 7 s@gws a blockgdiag’:jrar"an 72 1;/vhich&%laépresents thoe e

fungtionRliSteRa ARIeXesiiag Kniie PreBAF-ewidentin tae.oareany: 4.

Step 74 provides the initiate recalibration routine. The initiate recalibration

routine ogguIS MR thBIrRYEIRQ@HMPISTISMIBERL HRnReeR BPlpaesmance
and after a
of a reverse osmosis membrane. The system 50 includes a microcontrolier 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 18
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
during operation of an onboard push button 68 also coupled to the microcontroller 52.
A water flow sensor 70 is also coupled to the microcontroller 52.
Fig. 7 shows a block diagram 72 which represents the functional steps as
executed by the program resident in the memory 54.
Step 74 provides the initiate recalibration routine. The initiate recalibration

routine occurs after the reverse osmosis membrane has been replaced and after a

power on routine occurs. At step 76, the system measures the flow of water through
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25 power on routine occurs. At step 76, the system measures the flow of
water through 4 the system. At step 78, the system determines or detects
the flow of fifteen gallons of water through the system. At step 80, the

sy%tgpsrtgr%as res th]% %tlal v¥ater OndU(S:t(I)\ILIt sfream ?fftﬁ]e reverse ¢

0SMmosiIs mem h. on men step %65'[ e |n|t|a pro UC ater

ConUEN. e spased oatat G99 APPLONIMAEIASH0-H0 WAISY) vt

con ct|V|ty easur ts. At step 82, the product water conductivity

ValluG LAV UG ERAUCSIMILY 13 R38L0RH:9 RN I0H SRIGHEBIIRIGR, step
82 then calculates a threshold trip point based on 75% rejection. Step 84

steemthaibneshaldt WRaibhdRtepi§oerasis aglr outineiudnagsigitige!y
product water conductivity value. Step 88 consists of averaging the
previcusawe niynthedsityemeaniscofcthe WateehGZohdyetidity. WaiStepodOcitvity
is determined whether the average of step 88 is below the threshold trip
poiniwf stepyBded vihdueieity thesverad®isdpelbw $hectstiotd tieppdinthen
the system proceeds to step 92 which provides an LED indication to
repicdatee 2 rbueshsddosim osistrhesetbrand Vi fgindisnis Sarebsdim 8t Boghold
modular water treatment system 94. The 15 water treatment system 94
ShBWRAPRITEg SEMBLERIS A IO eI R F 5 P THEL ISR, B\ Juptivity
98, a first filter cartrld 00, a reve%ﬁ osmosis cartridge 102 and

setBl fiftleP SRS "18 TRIEG LR @f&%ﬂfﬁsrtwmatﬁ%ﬁﬁgﬁtfo% fhsapter
iggf)gt%dgf%t\gergt%é 0 Ff‘” ac?ean adddtl%e%eﬁ%rldgg_au%%% Stef EE‘ is below the

provides a “modular system wherein additional modufar

mapif % %I; ;p&lt% Jci?l%épr%m Y g @98 e'%getg%@%vgm tHeAERbId wip

system he c p 110 |n es a plurality of arms 112

g&&ef@e @@&Vdpeﬂ&@%ﬁw&ﬁp@%&méﬂ)%nm@tugeméﬂete the

anda's ante Ieadlng edge 118. The clip 110 also includes a
reverse osmosis membrane.

Figure 8 is an embodiment of a modular water treatment system 94. The
water freatment system 94 shown in Fig. 8§ includes a modular manifold head 96, a
manifold cover 98, a first filter cartridge 100, a reverse osmosis cartridge 102 and a
second filter cartridge 100. Also shown is a further modular manifold head 104 and
cover 106, as well as an additional cartridge unit 108. The system of Fig. 8 provides a
modular system wherein additional modular manifold units 104, 106, 108 may be
coupled to the water treatment system 94 via a clip 110. The clip 110 includes a
plurality of arms 112 extending from a planar body portion 114. Each arm 112
includes a siot 116 and a slanted leading edge 118. The clip 110 also includes a
tubular portion 120 extending through the main body portion 114. The tubular
portion 120 includes a bore 122 extending throughout the tubular portion 120.

Each manifold 12, 96, 104 includes an end wall 124 having four openings 126.
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tubular portion 120 extending through the main body portion 114. The
tubular portion 120 includes a bore 122 extending throughout the tubular
portion 120. 25 Each manifold 12, 96, 104 includes an end wall 124

having fO41 QPSRINS 128, SE1G. NN ESREEIE HEALING. o e

manifold incﬁudingt oend walls'1 aving four openings

1%Msh?zgrégain@@ﬂ@aﬁe%%@lﬁﬂgﬁi@_ D?Hémﬁéh%%?%@ the QINeL QI pairs,

example, lower opening 126 and upper opening 126 comprise one pair.

Eagh paisf arenings 126 inchidas anair fperright walsdl 3058 & fening 126
spaced apart facing relationship. The upright walls 130 are shown

extopging tanpihe HABHalr sddpadnk3d 2 the whd yvalk L24mipdihallowsy in a
surface 134 of the manifold head 12. A flange 136 extends from the inner

susfaced Eparofatliegendtivathi? 4T howaridsithelintErbare shopar tnaendiof them the
manifold head 12. The flange 136 includes an upper ramp 138 and a
lovigenanyurf0. IBReof dmyent 362ih dié esdatforiaret eddecd 0 3 ofdhe fastifoid
and second side edges 144, 146. The forward edge 142 is generall

pahatié| k& thé dapewdiba zatepde fiasp it Bage S n@%e%gfoﬁtf sﬁﬁé wabel24

146 form the upper ramp and lower ramp 138, 140. The upper rar{1§8138

antP TGS PArHITID CoRIGRarO AT S ired direditsn atiesy B rincludes
the inner interior surface 132 towards, the. interior compartment of.the
AR HIESHER 5 SR BT Rares 18 19825 S oW HoS oA, cdee
Fig. 9. The.ra 138, 140.include roximal.end.148 and a distal en
o RIS T Sl RS o A i 8 1% Wiy

fepgﬁéliéi%%%;f he.distahiend +R0 i5eRpRedn AR IRIena_HRIRHEDS AP form

rding alignment of the opening 126. Fig. 9A shows additional detail.

_\’Vi%Hef@f)%E?%ﬁﬁ%ﬂqo@eﬂ't_rwﬂbQ%@HMV@C@E%%P@@P A2dhe WiRnd IGviRr ramp 140

inserted 20 into the openings 126 of the manitold head 96 to the right o

theifigure, 188 dapt@thther 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 mn an interference relationship
regarding alignment of the opening 126. Fig. 9A shows additional detail.

With reference to Fig. 8, it will be appreciated that as the clip 110 is inserted
into the openings 126 of the manifold head 96 to the right of the figure, the slanted
edge 118 of each of the resilient arms 112 will be deflected by the respective ramp
138, 140. Once the clip 110 is fully inserted through the four openings 126, the slot
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
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edge 118 of each of the resilient arms 112 will be deflected by the
respective ramp 138, 140. Once the clip 110 is fully inserted through the
four openings 126, the slot 116 will extend past the distal end 150 and the

twe,aren pa s Millclamer et EesRRs G AlSIS m&&mag theageident.

of the slot 116 coming into locking 25 engagement with the distal end 150
of-the §aRHInbABI1 ARniMiganwiil4haitvbulapdRrtian d2Qnikbe

received by the tube fitting connector 152 for sealing engagement. The
other moglglarimawifald headhikd rapllcbmedupled in sirdarenarnersysign 160
10 shows a graphical representation of a water treatment system 160
whédrekimaautomaiic shitredffebivecevd6l G2etsEefifjsnd anth®) hayeved
removed 5 and replaced with another cover 164 adapted to

acoshmeekad wigeanehee peveh Hjphapien. Witacamaradnie fo INigaepic pump
cross-section of a water treatment system is shown including the modular

manrdtatiseadiith rsreasaivibiet il ra sErsessetB 6 f g ME Yy stem is
second filter cartridge 14. The manifold head 12 is shown tq include a )
oSO GRS TB6H0 YRR S e U RIS oG o PP
the 10.reverse asmosis cartridge 16.. The . manifa ad includes a first

ey SR e RN RE TR e ik SIS

caftridge 16,2 Seeontkman iigégiagge%% 99#&%%&9&91@&5% AHRYIAYL Of Prhe

reverse 0Smosis stage. A non- permeate pump cover 162 is adapted to

seql the.first,and secand ascess RRMksididGhedd 3 2 A RQRRIMBA BRI DR ess

application. A permeate pump cover 164 is adapted to also 15 seal the

firgicand REGONARBERSSH S kbl LI ARel inGlugasos: PREBate RBIMP second

output port 174 which receives a tube fitting connector 175. The
PerReRRIPMRRsCRMEN 164 oitdddesaa HishacersIaRtia GRoaNdBeeess. non-

port 176, 178 and a flow channel 180 in communication with the first and

seperntkaieqassants; &2\vielidastttd eopeninbatérgampsecond 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
output port 174, A check valve assembly is located in the first access port 176 for
coupling the output of the reverse osmosis carfridge 16. The second cover 164
inciudes 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
head.

The manifold includes a lower diaphragm receptacle portion 188 having an

opened upper portion. The second cover 164 includes an upper diaphragm receptacle
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output port 174. A check valve assembly is located in the first access port
176 for 20 coupling the output of the reverse osmosis cartridge 16. The
second cover 164 includes a substantially planer body portion 184 which
defipgsafistrandang aviseaandendh Mauntnebales &30 araippamisfdeavity
for fastening the cover to the manifold head. The manifold includes a
lowar-giarbragm dreapiatlc pertisirlEshadngraitp2hio penrel UpPaicludes an
portion. The second cover 164 includes an upper diaphragm receptacle 7
pastiennkoDfommiatincpwitiutihetbpeneal thepfenip eitiondol firmihaiaphifaignhead
cavity which receives a diaphragm. The upper diaphragm receptacle
poxtidiid:00 fivolucesusah copelnihty BBt fivideonmunicElion Weigh tne faidhput
channel 180. The manifold head includes a flow channel coupled to an
ourptitgidhe sP TSPty sts. arFminifisi ovpeiesrite reluis ecgumpdsgtion
stage, wherein the flow channel is in fluid communication with the lower |
diaptralin R p e PGP RsEs 51 BREanitSIPh i tieitRt b psrdciatb il
that the water treatment s%stem mag be assembled at tp%fa%ctgl)r vvtith a
PR i R el SR I HRETT e ity T SV SR it
permeate pump output port.174. A retrgfit kit may be provide rein
T CCAF TSR A0 P e ST b i T SLISEE AL o
having t Hing can . . . .
pe B e L e

hO}M@W%é&ﬁgﬂ#&@%@%%}%@mgé tHOWBW e RNEb iR S tor

permeate pum 0 as shown in Fig. 10. The permeate pump 200 has a

permeate putRehA0 L by ngsaduping 24wiieh tbas Wik Tiraapoestetor 175
206. 15 The T-connector 206 has a further tubing 208 coupled to a

stanapextank Bilga welliag tudintp2 12 dowpled back 2o thie:mbinifolidheadnds
The brine side of the permeate pump
downward and to a permeate pump 200 as shown in Fig. 10. The permeate pomp 200
has a permeate outport 202 having a tubing 204 which runs to a T-connector 206.
The T-connector 206 has a further tubing 208 coupled to a storage tank 210, as well a
tubing 212 coupled back to the manifold head. The brine side of the permeate pump
includes a brine in 214 from the drain flow 216 of the manifold head and a brine out
tubing 218 which couples to the drain point. For sake of completeness, the tubing 220
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 O rings, tubing, fasteners
and installation instructions.

Fig. 11 also shows the filter cartridge 14 having a reduced gap at the

connection fitting 32 in order to minimize spillage during changing of the filter



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 is also shown coming from the supply inlet
angd4shing 228 iswhaunaRingte e 20-fauset:d bepinsiallstion Kitiowever, it
includes at a minimum the second cover 164 and further may include a
repiRcemeppabeckivalve, asivell replaseneotibrings itubing, fasispessmosis
and installation instructions. Fig. 11 also shows the filter cartridge 14
havdngdgsacuedid gap at the 25 connection fitting 32 in order to minimize
spillage during changing of the filter 8 cartridge. The novel features of the
filter cartilidgefitre exptidgedibelovivddpvestanait wilkidgeappasmgt BFaththang a
features can be incorporated into the reverse osmosis cartridge as well.
THelimércehreidige WitlricioRieer ixecrhh baftaagROHBUSIAG2DOHaw mgrEon has a
cylindrical portion with a top portion and a bottom portion. The bottom

portisEirEsa Theden eador i tegsha i fdldhavirm aigencaily raiindgical
a generally cylindrical neck portion 252 extendi d the, .
g Y#’??Zel“&?ﬁﬂ%?iga‘f%%; 58 Jieouoldtnasts pﬁ[}%?c {ijdgical neck
ti itfing. Th lindrical . ion 2 defi ! lindrical
DoPR RO R RS BB 0 LT s cTAGs T R i 22
vipgrcal,Dou WAL AR AN AN ANIAG A58 OGP AR Walkirs

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

10 Angiipternal SartridesNousing w20 iNGlEe A oR AP LW BRROMASM the

15

258, a tube portion 260 extending upward from the internal shoulder 258,
angddhedubeneition Lethdefining.arnautieisbaraiidh@dbiipepRiion#89er. An

defines an outer diameter having a
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 spillage. The manifold head is
adapted to conform with the filter cartridge 14. In particular, the manifold head
includes a connection fitting 40 which includes an internal annular collar having a
length defined such that when the cartridge 14 is assembled to the manifold, the

internal annular collar extends around the tube portion 260 and up to the annular ring,

with a minimum spacing for tolerance.
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15 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 degigimrd thereby reduces the

likelihood of spillage. The manifold head is” adapted to conform with the
filter cartridge 14. In particular, the manifold head 20 includes a

connection fitting 40 Whichi?includ s an infernal annular cqllar having a
longth dersd SN HATTHBIT I CArMbe LA 8 AL R e of &
mz%mlfold, the internal annular cl)II]igr extetnds ar(?und hﬂe1 t&flb%glrg%gmzr@e% out

VEerse osmosis m rane 1 4. INE Water S N <
ana up %O ?f]ne annular ring, with a mmimum SB%.(YII’]E or tolerance.

CLAIMSnrbuft:GREMRMIE HI RIS ML MEIDaR.Ql Rogytoring the

performance of a reverse osmosis membrane in a drinking water supply

system, thgimRathorbeatdednitis mbMRERMRMIBLAIGYram, the method
comprising the steps of: initiating a reverse osmosis membrane
recalibratiemi-iiaimeinghe fipwaeiapedeiasmninedanee urbainaies stem;
through the system; measuring the initial water conductivity downstream

of the reverseudsmbsisnithe miatanenicatityldtingstasingdhéomessurecsmosis
initial water conductivity, a threshold trip point which corresponds to a
presesbranined total dissolved solids rejection ratio; storing the threshold

trip point in memory of the system; routinely measuring the water
conductivitiFdaiisstistia SrtHacrasségith 041§ nsepdbelBy-15 threshold trip

determining whether the water conductivity, as routinely measured in the
priB?mt which corresponds to a predetermined total dissolved solids rejection rafio;

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 determining when the water conductivity is

below the threshold trip point.

2. The method of claim 1, wherein the step of initiating includes a power on

routine.

3. The method of claim 2, wherein the step of initiating occurs after the

reverse osmosis membrane has been replaced.

10
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step, is below the threshold trip point; and providing an indication upon
determining when the water conductivity is below the threshold trip point.
20 2. The method of claim 1, wherein the step of initiating includes a

power on fQutinen3d URIMRIROA AL ElRIMe2s 0N e i NG StERIGEID LRI an
occurs after the reverse osmosis membrane has been replaced. 25 10 4.

Theimethedptalaimisnwkeseincbeostemal dnitiatigadacludes sending an
initiate recalibration signal to a microcontroller of the system. 5. The

method of claim 1, wherein, the step of initiating includes a user 5

activated switch to signal a reverse osmosis membrane change and to
initiate asrealinredion. & Thenniethderehcltim ssmbbngitiatiee includes a user
predetermined amount of water is in a range of 10-30 gallons. 10 7. The
mettivetast staiith Tlowhardire they pissdetensii coearbrennt GEnasienib tydngide 2
8. The method of claim 1, wherein the step of measuring the water 15
cofsgeldiytincludes the step of averaging a range of 10-50

measurements. 9. The method of claim 1, wherein the step of measuring
the water conductivity includes the step of averaging 20 measurements.

20 10. The frethod of i & WIRLEIn (R SieR.RLMEER A G s i

range of 10-30 gallons.

7. The method of claim 1, wherein the predetermined amount of water is

gallons.

8. The method of claim 1, wherein the step of measuring the water

conductivity includes the step of averaging a range of 10-50 measurements.

9. The method of claim I, wherein the step of measuring the water

conductivity includes the step of averaging 20 measurements.
10. The method of claim 1, 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.

11
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conductivity downstream of the reverse osmosis membrane and the step

of routinely measuring the water conductivity includes measuring product
water. 11 11. The method of claim 1, wherein the step of calculating
includes j assagiatipehthe irtiahmeaswadiatan oaes CyidaMtamR includes
assumed percentage rejection of total dissolved solids. 5 12. The method
of ki wheigindhetatatdissatved qalidsivejection mtiasisied parngage
of 80- 100%. 13. The method of claim 11, wherein the total dissolved
solijis-tiejectitml diolscdl%idk0 14. The method of claim 1, wherein the
threshold trip point corresponds to a predetermined total dissolved solids
rejection ratio in. the range of 60-80%. 15. The method of claim 1, wherein
the threshold trip point corresponds to a 15 predetermined total dissolved
solids rejEeticis ratibest y59aime! Traderrinibe el dissolysdstidn giecdpgratio
of providing an indication. includes illuminating a light emitting diode. 20
1752 R8P Lt 1, wherein the memory is a nonvolatile memory.
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13. The method of claim 11, wherein the total dissolved solids rejection ratio

is 90%.

14. The method of claim 1, wherein the threshold trip point corresponds to a

predetermined total dissolved solids rejection ratio in. the range of 60-80%.

15. The method of claim 1, wherein the threshold trip point corresponds to a

predetermined total dissolved solids rejection ratio of 75%.

16. The method of claim 1, wherein the step of providing an indication

includes illuminating a light emitting diode.

17. The method of claim I, wherein the memory is a nonvoiatiie memory.
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