07 APR 2005 WO 02/ 34352 PCT/ US01/ 42709 WATER FI LTER CARTRI DGE HAVI NG A
PROPORTI ONAL FLOW FEEDER Technical Field This invention relates tp . filter
cartridges for drinking water treatnment systens, and nore speci #@aAPR %1%
filter cartridge for use with a precoat style filter 5 nmedia, and having a
devi ce for W @34h2ng or introducing a sol ubl e conpound i NRGI/Y$MR/42709 | t er ed
wat er. Background Art This invention deals with a water treatnent cartridge
of the type disclosed in U S. Patent Nos. 4,857,189 and RE 34,031, both of
which are 10 incorporated by reference herein. These cartridges disclose a
precoat style of filtration wagER FiSER CARERIDGE HAvaNeH car bon nedi a
filters the water, and in sO JPRPORINASFLOWFBREDERI ke, porous filter
septumlocated in the cartridge. As water enters an inlet to the cartridge
and proceeds through an inlet passage, it noves through the filter nedia,
then through the septum and out throukgshiealHield et stack and an outlet. 15 It

is conmmon to add a phosphageineiRPRets kO ffidrl h@fdes %Tdﬁﬁklﬁ%wﬁt@ﬂﬁ'&ﬁnen?(:al i ng
caused by hard water. In conventional a Ilcatl ons, phosphate addition is

acconpl i shed corfeifheAtd §osg;sperifforit toz fil ﬁcw as £z g, ity aaregeﬂtusuleﬁﬂ@sphate
compound i N A SHAkE, afdHabin® B d6ficd BEprd@AdifE of inRYMubElg b B618818 Borhiband\Rtctthe
treatnent cartrid The phosphate crystals are ﬁel din a feeder tube, and
a small portion 8%’561Wéteflltered water is 20 fed through the feeder tube,
di ssol ving sone of the phosphate crystals. The phosphate-containing water
then exits through a bleed hole to the outlet stack, where it is comnbined
with the remainder of the filtered wiagkeround Antq prior art, phosphate
a](cjdl LI on is aCﬁoer| i shefj ']th)’Sdﬁﬁaltﬁfl dfaalli eatiex wateuhﬁlaﬁﬂ&ﬁtt cdrf:hdﬁedflmé @pnﬁf)rtl on
of the water t s, al r I p e y" is
| ocat ed near thzé%% % ¥‘i‘tfr$§§°scélr2{5?’l géjém% 32\@5? g?ﬁ“ ‘?thsf”g’c‘fﬁr?d upwar d
so that gravidy mcror;iowtetalub}emé:fefeﬁtmenermt Ihekel cmﬁdgés| Bltsc&dsse nee @redodt nstyldref ori f i ce
fromthe inlet oussfllterln mat eri al
bet ween t he ope rﬁlﬁagwﬁﬁv;j[‘mt%iﬁ “??ﬁtﬂ%g\%ﬁ %O%Hégl?ﬁ%ﬁ ?feanrdl P f%?‘@gg wat er
flows through a adhdreto b bag-lile, pdrausditipratptua deetedinythd mthﬂ@ fAseder eitetben by neans
of ABS tubing. The bi n S _secure 0 ends vmth v such as
met hyl et hyl ketoettoki'\/lfﬂ)g" oa%oqracech%éhr?lf?gla%nl TEFHE b ﬂ%oug%meeé]&r

media, then through the septum and out through an outlet stack and an outlet.

15 It is common to add a phosphate compouﬁd to filtered water to reduce
scaling caused by hard water. In conventional applications, phosphate addition is
accomplished concurrently with filtration by dissolving a solid phosphate compound
in a small portion of the water flowing through the water treatment cartridge. The
phosphate crystals are held in a feeder tube, and a small portion of the filtered water is

20 fed through the feeder tube, dissolving some of the phosphate crystals. The
phosphate-containing water then exits through a bleed hole to the outlet stack, where
it is combined with the remainder of the filtered water.

In the prior art, phosphate addition is accomplished by use of a feeder
tube that is fed by a portion of the water that has already been filtered. A "flowerpot

25  assembly" is located near the top of the filter cartridge with an opening facing upward
so that gravity or tﬁrbulence does not pull out filter media in the orifice from the inlet
tube. This flowerpot assembly also houses filtering material between the opening and
the check valve. A portion of the filtered water flows through a valve in the flowerpot
assembly to the feeder tube by means of ABS tubing. The tubing is secured at both

30 endswitha soh)ent such as methyl ethyl ketone (MEK) to hold the tubing to the outlet
of the flowerpot assembly and the inlet of the feeder tube. The tubing is press fit onto



of the flowerpot assenbly and the inlet of the feeder tube. The tubing is
press fit onto O 7 APR 2005 WD 02/ 34352 PCT/ US01/ 42709 2 a connecb%r on
either end and is then secured with a chemical solvent to ensure ¥ie APR 2005
connection. A grid screen and conpression ring are used to prevent phosphate
crystals f WoH2AH¥dgi ng the flow path in the bent tube, réﬁﬂ?@ﬁ“H@”&?’not her

sol vent bond. The preferred solvent is MEK This solvent ensures a physical
as well 5 as a seal ed connection, Establi'shing a seal ed connection is

i nportant because the water nust go through the ABS tubing to the feed tube,
and nust not bypa®andctoe on keltimnendaid. is Hemsacered vithen dhsmicall sodvestab émste theiIch as
MEK creat es nuner ous. prg‘bl es (ien tge maréuf.oact.ure andd use of tglgﬁ#/ater
treatment cartri’GYEEITE PBIGFER) N PIPIE Tl REAT 1&9 £ REVES PAOWPHY t o
apply manual | y. cAtses fraanipliggingthnfidvapithiinghe Hehtrrebe] gquiriega®thef olvetithbendadhesi ve

to dry, further elongati th r.ocess. Fpally, -there is pqassibility
that an MEK-fl ui di zed Asggﬁ%%?rgedr%@;v/e“?bsﬂ‘%ﬁb%r%gﬁ‘?l‘ﬁ%‘??‘ﬁ%m?T&)&S‘g”gtaﬁ“’?’;ﬁ t he
pl asti c tube.5 Paustassealed chrinkdtion.e Establishingw siled tdmnediigh id togortaa bedaudebthes t hat
may form This procedure takes, ti nd rials. Thus, there is,a need
for a fewer 15 c"gartlerfenélfs‘lP %%hr W ?He é‘rﬁg tg%lg g"ra&lgr%gl%& a’f#%StcnSﬁémﬁsn °to
assenbl e duri ng flomempaf.act ure. Use of the flowerpot assenbly and ABS t ubi ng
to feed water to the fe u requgr.e eofm%ciﬁv ents
that may be unnecessary.e#?ei’yeeger’ qﬁeorl}%eolégr?t %Ne!aﬁg E'dflsng eC%{afé(L)v\rgl%%tgphousi ng,
tubing, grid screeienznid teomprudstiromd2@e pf the) walgs tredimend sartrivigsse Firshvefr adloused,
stocked and ayai L . i o} i m i of

t hese parts \?‘bmdaea;r%’g‘%ﬁfi‘? %Qgﬁ%lﬁ#@?gﬁgﬂnﬁdag% f‘ﬁé’t&?gg fn'élgdgécmé?(%:édﬁg?ve and
easi er to manuf asededeor thhedkesivs taldryo furtheli eengotingt the processt Hanally,i there & ¢
construction on . I Mﬂg’ 135 od | ;I\@(g , there
is a concern bycp?%s?rdgﬁ?ﬁ%?a%t. g%ﬁgﬁ&g%@;@%@g&@%&% at e éﬁwé%{tg?ﬁ Si nce
t he purpose of wha plesticithiper aPary mreofixtied 4o blpwenid through & brazk bubblesvthabmay t he

possibility of tfe, sehy D100 8R4 EXInbORINAHEL théte 3 PLAR Ehe
delivery of wat ef{rgl‘?][l1 nto ?E‘%_ec?lge er tube nust _Ee one _vmcﬁmut t he ferﬁroducti on
of sol vent s 1§ nteomegongawhich e cessigh fgd ylessaime bfeagyming tohpssemble edyrindn is to
provide a new angh,ufacture.

Use of the flowerpot assembly -and ABS tubing to feed water to the
feeder tube requires the use of several components that may be unnecessary. These
components, including the flowerpot housing, tubing, grid screen and compression

20  ring must be purchased, warehoused, stocked and available during the manufacturing
process. Elimination of these parts would result in a filter cartridge that is less
expensive and easier to manufacture.

There is also a disadvantage to the prior art construction once the
cartridge is in use. By using the MEK solvent, there is a concern by some that it

25  might enter into the treated water. Since the purpose of water filtration of this type is
to clean the water, the possibility of the solvent contaminating the water is a problem.
The delivery of water into the feeder tube must be done without the introduction of
solvents into the water.

Accordingly, an object of this invention is to provide a new and

30 improved feeder tube for a water filter cartridge that draws untreated water for
treatmént by a solid compound.

Another object of this invention is to provide an improved feeder tube
construction that establishes fluid communication with the filter cartridge that is

easier and less time consuming to assemble during manufacture.



30 inproved feeder tube for a water filter cartridge that draws untreated
water for treatnent by a solid conmpound. Another object of this invention
is to provide an inproved feeder tube construction that establ ﬂeAPRIZﬂﬂﬂ
comuni cation with the filter cartridge that is easier and |less tine
consum ng W B84¥Abl e duri ng manufacture. 0 ? APR 2005 WSFYHY4YY

PCT/ US01/ 42709 3 Yet another object is to _provide an inproved filter
cartridge requiring no use of chem cal sdlvents. It is still another obj ect
of this invention to provide an inproved water filter cartridge that has

fewer parts and is | ess exgensthebledt @PbAES A itproved iR Rkt r&dhuirhle
I nvention These and of her obJPects are net or exceeded by the present
i nvention whi ch*¥%&¢? ical splYemiBr t ube which draws a desired portion of

uRfi | Iter ed wa;glr tgr?u?hnas dbill&gotﬁéi%&j?hbﬁﬂﬁsﬁhvehﬁﬁﬂbligd’v?debmixﬁpfé@édivﬁhtéiorfpgund-
The plug asse 10 filters a urifies the water before it is exposed to
treat nent - by thegl?BFWdé%ﬁﬁt}ﬂ?}%me%ﬁ? wdds lessiexpepsys {9 mappfactiiessent i nventi on

features an isproved feeder tube for a water treatment cartridge that

provi des treatnent by a solid conmpound for a slipstreamof untreated water
flowi ng through the cartridge. The feeder tube includes a first end and a

second end, such that the slipstrbiévsiie @8TE Ingantdhal |y flows into the 15

feeder tube at the second.end and oui. of the feeder be at the first end. A
bottom plug assenbly is 'ﬂﬁes B’gd_r(g]?elr(?hs‘gs ?rglngf?roﬂ‘gﬁeﬁﬁ&%@ﬁpfeﬁeé‘tggﬁ%q?a end and
i ncl ]thpIest a po][ ouwﬁ:]}plfaagllr@ea {fg:pdm mbel “E&wﬂ dm]gn‘ ?gmmdt;tommrm/mdmen‘edlvtatat! on and
purification for slipstream.pqrtiaon .0 wat er . n.in operation,
the slipstream o‘?’mﬁﬁ{ Pé’é‘fi%fswgﬁyerf&ﬁ?aﬂeﬁtt@r%ﬁoqgin?fmpﬁwdpu |efP13%i aﬁgmﬁlﬁe por ous
pl ug. It theno pafSitesant pnfisg thetweter befbredt is extposet] hetrdateeetely theiipdid covhpued.i t react s
with the solid compound. Jghe fLlkensdnandedr soled, valel LeR, Sx taakhe
feeder tube through the b sed PRol'e. Y Drati ng of untrea ad ater ditectly into
the feeder tubetubdfonk mateeseatthent creteidge that praviles tdatmmegyt bz sadidsempmng for a

CoTPr 5910011 30y KOIELAT\ BFNAL BBy gk IE B, oo B6PlBe, ..,
and | ess cost |y & frshendahdie bagoml end, such that the slipstream of water generally flows into the
15 feeder tube at the second end and out of the feeder tube at the first end. A bottom
plug assembly is in operational relationship with the second end and includes a porous
plug being sized and configured to provide filtration and purification for the
slipstream portion of the water.

When in operation, the slipstream of untreated water is filtered and

20 purified by the porous plug. It then passes through the valve into the feeder tube
where it reacts with the solid compound. The filtered and treated water then exits the
feeder tube through the bleed hole. Drawing' of untreated water directly into the
feeder tube climinates the need for the tubing, grid screeﬁ, compression ring and
flowerpot housing of the prior art. Since the filtration system of the water filter

25  cartridge is simpler, it is faster and less costly to manufacture.

Further, the tubing of the prior art was attached to the flowerpot
assembly and the feeder tube by solvent bonds. The present invention is faster and
easier to produce because there are no connections of this type. When there are no
solvent bond connections, there is also no opportunity for MEK-fluidized ABS

30 solvent bubbles to block water flow and no application of special procedures to
prevent blockage of water flow. Each of these factors makes the present feeder tube

less expensive to produce.



Further, the tubing of the prior art was attached to the flowerpot assenbly
and the feeder tube by solvent bonds. The present invention is fﬁ%zmaﬁﬁl
easier to produce because there are no connections of this type. t 5e
are no solvent bond connections, there is also no opportunity for

NEK- f | ui di 028835230 sol vent bubbl es to bl ock water flow %FerU%é"‘%YB?)I i cation
of special procedures to prevent blockage of water flow Each of these
factors nakes the present feeder tube |ess expensive to produce. 0 7 APR
2005 WO 02/ 34352 PCT/ USO1/ 42709 4 Elimnating the use of MEK sol vent also
results in cleaner pr oducElimin@ingrthe \WeedT MBK Solvernilsol Bsults éal clefnefpiadag t he

filter cartridge re port.uni each into t wat er .
Less cont ani nat i $H° p%ﬂé‘%o nggfﬁlé? a%%g%q{hfr cagﬁaq t?és P9 PRPEPUY htart ri dge.
5 Brief Descri ptiooMBRf tolleschBhtawhengsted-| Kass donkasnimative htodads chemst wateahs iti ew of a
wat er treatnment c ré}\%hg%e &utabl e.for use with the present invention; FIG

2 is an expl oded’ fot t om plug assenbly; FIG 3 is a secti onal
view of a feeder tube of the present invention; 1lo and, FIG 4 is a

per spective v;rew of the pr esentB tocrrlr (Iny QUSL |n and cage. Best Mdde O
Carrying Qut The Invention The 7 des a feeder tube for
use in a water treat rrentFIGarlt1srajgemcdhaectrdmésmmtofmequten&eatthtwmidgé a

fl ower pot assenb| o tubrng, grid screen, or connecting
ring and the asscl)lc?a tg)(r:rluss “iltﬂg%t %S%Iﬁﬁnevtg Ohs. 15 A feeder tube accor di ng to

the present invention takls. 2rsawa1qé¢detilmaw0fﬂ1©\hett0tnhp1@grgﬂaemlﬂ}s filter nedia
trapped in a porous plug, gy §Qsﬁpéﬁ%89ﬂv§wvﬁ‘¥ﬁe%9% bk N Ghe ﬁgse{}tulﬁ%nn?n
ITtered wth the-

General ly, water is treated and “pot abl e.
It is to be uhdeandt ood that, in order to be used vvrth water |ntended f or

consunption, all cheni cal gcagg H&Eﬁe‘cﬁ%sﬁé@‘é‘ﬁ'ﬂlb rets%?b&?d?é fu %Bﬁsﬂ‘%tagzl t he

conponent 20 parts must conply requrrenen an a opr e agency,
such as the Foodcaghd Drug Administration. Failure to use such materials
will, in many cases, result in a

Best Mode Of Carrying Out The Invention
The present invention provides a feeder tube for use in a water

treatment cartridge that does not require the use of a flowerpot assembly located near
the top, tubing, grid screen, or connecting ring and the associated solvent connections.
15 A feeder tube according to the present invention takes in water that flows through the
filter media trapped in a porous plug, then through a valve and into the tube.
Generally, water is treated and filtered with the goal of making it
potable. It is to be understood that, in order to be used with water intended for
consumption, all chemicals and materials used in the construction of the component
20  paris must comply with requirements of an appropriate agency, such as the Food and
Drug Administration. Failure to use such materials will, in many cases, result in a
feeder tube or filter cartridge that performs satisfactorily according to the invention,
but use of the product water will be limited by applicable water quality regulations.
Referring now to FIG. 1, a water treatment cartridge, generally
25  designated 10, is shown and a general explanation of the flow of water will be
described. The present cartridge 10 is of the type designed for use with a filter head
in U.S. Patent No. 3,746,171 which is incorporated by reference. However the
present filtration system is contemplated for use with any filter system.
The water treatment cartridge 10 has an inlet port 12 to an inlet tube
30 14, where unfiltered water flows into the cariridge 10. The water flows through the



feeder tube or filter cartridge that perforns satisfactorily according to
the invention, but use of the product water will be limted by applicable
water quality regulations. Referring nowto FIG 1, a water treat h
cartridge, generally 25 designated 10, is shown and a general g? g?IQOQ‘PS
of the flowméz3e®er will be described. The present cartPCHEOAYPs of the
type designed for use with a filter head in US. Patent No. 3,746,171 which
is incorporated by reference. However the > present filtration systemis
contenplated for use with any filter system The water treatnent cartridge
10 has an inlet Qafhgelid 1B%eaiﬁeéti3h%§ne¥al}lp§h0\n%%y]ﬂ4e arktfiB1 . Wileh ke SR eMBL €T
flows into the cartrld 10.. The water_flows through the 0 7 APR 2005 WO
02134352 PCT/ USOH# A@Wb%l"ed? FrePHEs 8 dilieh 2RPRBMS; $e§ETP]ibbﬁeSg€é‘ﬁfé4 af1 Brussdown by

the arrows 13. Viiin iRewvM@tREmRY daftridden®. ITRbS tarel A smabw ﬁ1teea§pai=amsqss a
filter apparatus, generally desi nat d 16, . housed. within the wat

treat ment cartridgfearsdmoyndp dhey r sartidges ef iy pee- aja‘ﬁal?rﬁt?ﬁ%d %6‘“ t hat

are known in §heapphdatuf 96 ﬂclddéﬁgraxﬁmédrdcd@@‘a dafboi, Hofrugayedefilter Bptulds Séagtion €d
filter 5 apparatys 16 incl| udesra%ggaul ate ac [ vat ed carbon, corrugated

filter septums, WAFSEATOORPYELE VB RApEySar 8‘? bedSdi al f1ow granular carbon
beds. In some instances, nWnRlingthices, wd bf loteofiltraldnNBetBodr £ caidhedad t O
produce a nore effici.ent ty .of the?f it appar at y irfs I n the nost
preferred cartr?raé{ﬁefommif RiFY tRSc "ﬁtﬁrr 1[63 fhe mpst PrRfeTei 0 i n
?-.gdi tP [ o_nf to a COdSali’t;:iggH Bdla hﬁdlsaphumaﬂﬁ?l nhﬂgledtlhaﬁ uﬁlﬁbdﬁnrt%di&lbletofalcbir@’atfgpp_al:lr'] at us
. Purification of t wat er rf.ornme ar ure e
septum 18 is & p“f‘agt?ﬂl’elgéa Hagp st f%?“@gtge (Pt ) ara%ﬁ%lgr |P§1Fﬁc%§n\ﬁ£ WitFTols
t hrough the Eeptpﬁﬂoﬁﬁedﬁﬁlﬁe eﬁmlblﬁnctﬁepar dhe septulie] 3na ta pleafed by oﬂﬂa&uﬁﬁndaop ]
m xture 17, tr t he carbon ture the pores on the out e of the
bag. This is %lhemgtg]g WI?WB&?} B‘fgpb &’Tgsfpﬁﬁ%ﬁ?ﬁagéﬂ%fwa h#°8ept um 18
with the carbon ik xirbsremikine 57, ayluapp&@g]ﬂeaiarbo@mbtnuefthéﬁrﬁesmmﬁmmmﬂ ofthet rati on
system ensuri ng, cl gse.cont act e vat er with the particulate carbon

of
before it passes Enrolighnt FREEER ﬂ"rlnaS RETCE bon precoat al so provides
additional fiilktration, tr Bppeating cfth¢ seplumal® witlatht cobesmbatreweis apiimm of the

carbon m xture 17 r{;opt%actelfen %@ge}(%@ Jélt}sglﬁf%hg%rc%gtbwa% R ;Nhtg £l %t\é\ﬁaI rom

the 20 septum 18P o ak
| eads to an out | partiguiate carmn bdfcpretlhwsmelﬁreugheﬂiescmnh tcarbtoh@racodtalsopor_t 12

and the ,OUt et p}%)%idgszacﬂ{u%nal filtration, trapping contaminant particles between pieces of the

carbon mixture 17 contacting the septum 18. Filtered water then flows from the
20 septum 18 into an outlet stack 20, through a button port 21 that leads to an outlet port
22. In the preferred embodiment, the inlet port 12 and the outlet port 22 are
concentric with each other, but other arrangements as contemplated are well known in
this art.
When it is desirous to treat a portion of the water flowing through the
25  cartridge 10, the main stream of the water follows the flow path as described above,
but a slipstream follows a different path. Instead of flowing through the septum 18 to
the outlet stack 20 and the outlet port 22, the slipstream is diverted through a feeder
tube, generally designated 24, due to pressure differentials within the filter cartridge
10. A soluble compound 26 is housed within the feeder tube 24 and treats the
30  slipstream as the water passes through the tube. After flowing through the feeder tube
24, the slipstream portion and the main stream portion of water are recombined in the
outlet stack 20 before exiting through the outlet port 22.
The feeder tube 24 allows the slipstream portion of the water to reéct
with the solid compound 26. Reaction of the water with the solid compound 26



concentric wth each other, but other arrangenents as contenplated are well
known in this art. Wien it is desirous to treat a portion of the water

flow ng through the 25 cartridge 10, the main stream of the vvateﬂj% %nﬁ
the flow path as descri bed above, but a slipstreamfollows a differe .
| nst ead of MAWHHG t hrough the septum 18 to the outlet SREERSOYE8hd t he
outlet port 22, the slipstreamis diverted through a feeder tube, generally
designated 24, due to pressure differentials within the filter cartridge

10. A sol uble conpound 26 is housed within the feeder tube 24 and treats the
30 sli pstream asindlintes wathgsicah asstim, sivh o glissdlhieg ot xachidd & @ortibh oftiegsolidir ough
the feeder tube _24, th | i pstream.portion_ and the i tream partion of
wat er are reconb(‘ioflngglmfirllﬁ? éa'V‘Q%’fﬂ’tzﬁneflc}é23 ac reﬁﬁo%’esP%)hraesng%ag}lzaﬁ?an arn(i)iglgﬁrthe

outl et port 22. bhketofabbedhy pH ubthe R4ten| Wotasinttheeslipbtrepmt thad &omeson tonteat with t he

water to react i th .t L 0 . ction of the water, wth the
solid conpound Z%é %Oh‘? °§’§&°§%?g hgi/@ggg%? g?ﬁ%ﬂeﬁgg%p%ﬁgﬁ ﬁlﬁﬁ%‘ Sge?ntrlicfwﬁ%s a
physi cal reacti ownlid sugleunds 2diassoitablenfgr watel teatrdenty Examples inclode didsolving of ol i d
conpound.into t Mat-er 1 i ON rall zation of
an acid or bas 20?3; g@% tﬁ?ﬂ?ﬂ?&pg@gﬁgﬁﬁ%ﬁ/&zﬁgé] %ﬁiﬁ%:;ﬁ%i‘gam t hat
comes i n cont actreguce hact growth, dr treatpent 28 apid r dhsgrig eliange ¢tethe conpar ed
to the main strcam: NimbshadOldbuf@RBOURNSUP el bl b ML S ol &L
treatment Exanples in Ude di sSol Vi ng o citric aC|c} or phospaﬁlat es to
reduce scal e f orpreferradrsolid eoanplindR6o fThe mpsy prefermad eplidepmpound 26 isddcSodbaet er i al
rowm h, or trgeat A I C J ter. A
9 1§ u%&bﬁméﬁfh&tb D%Ebhgﬁﬁlilltg 62%13432%?. FObaCHARI et NS i I&Fogﬁagkﬁgaté{\a

phosphat e conpo I's a como C ditive to reduce sc ¢ Is the
preferred sol i d Resayduied argablefiem idallinclyodt(emicdl Gol Cofleddmpenid tiRengst Tet r a

Sodi um 10 Pyr OD@&QP@ LEPIERBRY &lsé E%ﬂ?olb@oc%ulici rgg% &Eiﬁﬂcﬁﬂﬁ GursQfll UM

Pyr ophosphat e cahydrate, available from Ma kr odt em cal Co., Code

No. 7956, is thesoW#is® preferred solid substance because it dissolves

qui ckly and easily forms g gRlHNAFRSS. 1504 8! 10 TeedfSnBIIN sl ik P28 12 and 3,
the feeder tube 24 has_a first end 28 5 second end and a generally

. a nd 30
cylindrical Wl Iseapd epdy3Q@pda gpneray cylindaeal 3l 32,8 I briveamdhes Bieiomd 28480 30 | s

di sposed a supplye dcotd1Ends 9 iisddi%ggaoélﬁ\gap%f RE QEIRT 8dhpbund)26, PrFeMifkn OF _
tablet form The first end 28 is toward a top 33 of the cartridge 10, and is
granular or tablet form. The first end 28 is toward a top 33 of the cartridge 10, and is

generally the end closer to the button port 21. Also, the first end 28 is in operational
relationship with a barrier 34 and a bleed hole or bore 35. A bottom plug assembly,
20 generally designated 36, is located at the second end 30.
The barrier 34, which is preferably integrally formed with the wall 32,
prevents water in the slipstream from flowing freely between the feeder tube 24 and
the outlet stack 20. Water flow is controlled by the diameter of the bleed hole 35,
which is preferably disposed at an oblique angle, o, to the axis of the feeder tube 24,
25 and extended through the barrier 34 between the feeder tube and the outlet stack 20.
The barrier 34 may be a part of either the feeder tube 24, the outlet stack 20, or it may
be an independent component fitted between them. Any connections between the
outlet stack 20, the feeder tube 24 and the barrier 34 preferably are sealed to prevent
unfiltered water from entering the slipstream. In the alternative, the outlet stack 20,
30 the barrier 34 and the feeder tube 24 could be made of unitary construction.
Preferably, the feeder tube 24 also has a screen 37 between the solid
compound 26 and the bleed hole 35. The screen 37 is preferably a grid screen or filter

cloth made of chemically inert materials. Plastics are the pfcferred materials, with



generally the end closer to the button port 21. Also, the first end 28 is in
operational relationship with a barrier 34 and a bl eed hole or qi)he gﬁ A
bottom plug assenbly, 20 generally designated 36, is |ocated at ABBC2005
end 30. The barrier 34, which is preferably integrally formed with the wall
32, preveMEO2(#iRr in the slipstreamfrom flow ng freel YYUEYREEHt he feeder
tube 24 and the outlet stack 20. Water flhow is controlled by the dianeter
of the bleed hole 35, which is preferably disposed at an oblique angle, a,
to the axis of the feeder tube 24, 25 and extended through the barrier 34
bet ween t he f eedwtyprapileneamenafitamepialite being medt preferred Tlhee grisk vijecor pGasiyef be a

part of either tfefeaderys Ge s°m4a11 an.?gh%%}e%ntfo&xﬂabs Ohe Wiidichm d29e an

i ndependent conponent fltte bet ween em Any connections bet t he
outl et stack 20,frqoheloggingibe bleedhwles, @ﬁ@rﬁeh‘@m@ﬁhaﬁ@ﬁ W3Hpr ﬁp‘ém@m@ &Pe seal ed

to prevent unfiglfr g Walsqlot fefiRien. e*i‘ﬁeesfcfeag 3% R8oclel leﬁmetwéan RS leed
alternative, the outlet stack 20, the barrier the feeder tube 24

coul d be mades ofhoémﬁ@fithhétcwawmb%ﬁ Tpe exast lgpation OEﬁebké%h@? 3% g4 al so
has a screen 37 Retig&R4tifaraRk. f maf QOPRLRHeLRy@hde &hﬁle%%pbmllﬁl 38- The

screen 37 is preferably a grid screen or filter cloth made_ of chem cally
inert material s.flo aith¢ wateqinghs fipstremsie potd@paited e Tha bleed ble BS & preferpiy 200S WO

02/ 34352 PCT/ USOg{AQ 40%h ahgRAL MNP YieSdBerilieftioh 3 Water ﬂb@td&ob@l thOfeBmst
preferred. The grld size or porosity of the screen_ 37 should be small

enough to prevenitbsd t1hdy aengimeptnot aply pepsupstiess sRpca dut it prswents Riepkrasgit he

bl eed hol e 33 b blead B6le 8HALIAB skrbdit 37 13QodaRE Rlosé kil bRe@ nblBr3UGAR: ke  f eeder
tube 24 is not reduced. The screen 37 is_ | ocated an¥vvhere bet ween_t he bl eed

5 hol e-35 and t H&°SsFePndr G mglatiohefl solid compaypd, 26 14y binder wates %y hol e 35

through the barvrbﬁfabl?y%e anglesfitRdf1&d hble 351, lbﬁeﬂﬁsﬂhaﬁlugﬂﬁﬂd AbX phResAION the
barrier 34 as |lon flow of the water in the slipstreamis not inpaired.

The bl eed hol e 3% r—sa 5:68? cHewven apy aeled mey hhusgd gs long a3 Beiblesd pgld dswot gener al

direction of watggckbd Qnt Lr@HaM of hesoii€ 88lfgound 3P€ 24. Thi s arrangement not
only consunes |ess space, but it prevents bl ockage of 10 the bleed hole 35

if the screed37 is | ocat BHmBg g2k 1@ BIGHe@ B dethe hoftem phiz dsesmblys g@erally cess
screen 37 or an @Gk B hé%&lﬁfxsu&oi@vﬂlﬂ%g&m AR I6oRiend8s. TRWRfoh | OW.

Preferably, the angle of the bleed is greater than 45, and nost
preferably, 50 Rug gsseenblydo isyip wesrational grigtionship with ﬂ??é?“%}é epd dyotitle fegg as t he
bl eed hol d i s nofybe B OFKEFhrRY "t GpeSEERLRIaBInsRp" i Bes@di 18 HRHRAUNE 106

parts are in direct contact with each other. When the filtered water from the bottom
20  plug assembly 36 flows directly into the feeder tube 24, the solvent bonds holding a
connecting apparatus can be eliminated.

The terms top and bottom refer to the preferred operational orientation
of the cartridge 10, with the top 33 in the uppermost vertical orientation. At the
bottom end 42 is an annular thickened rim 44, a generally cylindrical body portion 45

25  that connects the rim 44 with a cage 46 at the top end 40. The body 45 should be

sized and configured such that, it seals with the second end 30 of the feeder tube 24.

The preferred means of sealing the body 45 to feeder tube 24, is welding, such as

sonic welding, spiﬁ welding, vibration welding, hot-plate welding or by any other

means of plastic bonding without solvents. An upper wall 47 of the body portion 48

30  includes a tapered tabular port 45 which forms a seat for the cage 46. Thus, the body
portion 45 is in fluid communication with the cage 46.

The cage 46 protects and encloses a check valve 50. Although any

type of check valve 50 may be used, a simple design, such as a flapper valve or a slit



15 Turning nowto FIGS. 2 and 4, the bottom plug assenbly, generally

desi gnated 36, has a housing 38 with a top end 40, and a bottom (ﬁgg 42. The
bottom plug assenbly 36 is in operational relationship with the

30 of the feeder tube 24. The phrase "in operational relationshi

i ntended t W83 Rhat the two parts are in direct cont ac‘fCWft”F’/“@g%h ot her.

When the filtered water fromthe bottom 20 plug assenbly 36 flows directly

into the feeder tube 24, the solvent bonds holding a connecting apparatus

can be elimnated. The terns top and bottomrefer to the preferred

operational ori @t ast;'h@nbd &pkn bl evate ot g@efhited. VAkHbuphe ﬂa@;ﬁbr:ﬁﬁ)eiﬂalvbh@

upper nost verti cal or,i tom end 21is.a

t hi ckened ri m 4Brefepegdd ﬂjﬁ %pﬁff’?tﬂa&?tﬁ%f'ol?f A}‘B?Iw’%lg‘ '3% El?fwblbnnect s
the rim44 wit hopemgeer&%vabraéldmgﬁr@puen&i ﬂé@crv‘lémsemthelyre%reshﬂwmdmeto si zed
and confi gured econ 30 of. f eeder tube

o e s o Rl o ki e R R N OSSP FRUNEH Prink s SF o
wel di ng, such agasksieiler Wbdlafb@hlso&ﬁitd’ble\lﬂrd‘brﬁlgy, thid dheeld vabve S0eHaslh Bgm o0t - pl at e

wel di ng or by a t her of p . W t hout sol vents. An upper
wal | 47 of the %&ﬁ%ﬁeﬁﬁhlﬁ%%ﬂ“ﬁ@ ﬂg@eﬁcg' %ﬂ"ﬁég't abul ar port 45 which
forms a seat for the cag&hé6ageHbusdesighel tb&ebp papiielel bDihe 45iubls contpolhdizal

cl oses .a check

comuni cation wiith the cage . 46.. The _c protects

Valve 50 At holR Bgmng JFeedin Rk OB HE 08 8 1oF GFRife dos gn.
such as a fl appgfopuriy. v@npdes@naia'yibe Qsed AbtRhe263Q6 4 8\ Ba OWil 131 3% 2valtd A0 d4t42709 8
that is pushed en b ter flo i referred. though a flapper. type
valve is preéfe ﬁtﬁev%hgﬁvaﬁwogg %ésﬁ'%rgrfp Hf g‘teevaﬁ\'lﬁséabgﬁg%gexﬁ’ﬂg}e %ﬁ@ known in
the art that w hhmovo pktrshaded aoperngs Slow the aurkdce;ga pitea S o £ mefh ﬁﬂaa@peanwal ve is

the preferred valve e se,9 Q her
tﬂ:.-%% d‘tlijs?ance mclu&m or p% tic S e, a1e su1rtTa${(;r V\glg ut[ér e

val ves, such as “Bard sprl ng vaF ves or gas al so
Sui tabl e. Pref ecastals, of tHa@refhEdlcompyduudz ZﬁcretmaSocbudnPympl@@phatetrbraahyﬂnatesuq n a

recess in the u%@e%r?p\,\%ﬁé é‘l f%fgqr )p a%%%oggéglgﬁ%avgb%eyﬁngﬁgﬁlo Svate tdeSI gned

to keep particles b e Co com n In the
check val ve B0, ﬂpwelwteﬂwfwgerttbi@MabutgreflmmmmpvstalsfmgﬂowmtI y. Any deS| gn

may be used for the cage \ﬁ?eren%h tlalttorﬁli \Q/ss\@@l 1356?80&{!3%&(0%% %

prevent solid conpound 26 fromenterin srral I
narrow sl it - shapesdsuogp elfithedtebapppmtus he msh!deﬁsaime paw@@tc ewbon mixtuze ibimhharade of
any water, the plug 52 should be made of a coarse material with large pores that will trap
the carbon mixture 17 but gravity and turbulence will not dislodge it. The pores also
20  have to be sized so that the plug 52 will not become so packed with carbon mixture 17
that the water cannot flow through. Any porous filter material may be used for plug
52, with carbon, ceramic or plastic, such as polyethylene or polypropylene, being
preferred and porous polyethylene being most preferred. |
The preferred porous plug 52 will accumulate some amount of carbon
25  mixture 17 in its pores, simulating the coating of carbon mixture 17 on the septum 18
that supplies additional water filtration. Preferred materials for the manufacture of the
porous plug 52 include a carbon block, porous ceramic or porous plastic, such-as
polyethylene or polypropylene, but porous polyethylene is most preferred. However,
the choice of material for the porous plug 52 will depend on the filter apparatus 16
30 and the desired flow rate of the slipstream. The porous plug 52 is sized and
configured to fit within the bottom plug assembly 36.
Any means may be used to secure the porous plug 52, but preferably

an orifice bushing 60 is provided that is configured to hold the porous plug in place.



conpati bl e substance including nmetal or plastic and the |ike, are suitable.
Wen the crystals of the preferred conpound 26, Tetra Sodium Pyr@pﬂeﬂgqhate
Decahydrate are wused, openings 51 of approximtely .020 inch wd

found to allow water to 15 flow into the feeder tube 24, but prevent solid
crystal s fMWsh2f3¥2i ng out. Water enters the bottom plug a%%ﬁ@llfﬁm% t hr ough
a porous plug 52 by pressure. If the filter apparatus 16 includes fine
particul ate carbon mxture 17 in the wat €r, the pl ug 52 shoul d be nade of a
coarse material with |arge pores that will trap the carbon m xture 17 but

gravity and tur bmee&ﬁﬁewuémngnmls%ﬁﬁ@memlﬁt,msmea PRIPSs abmed 30 thayRyt 0 be
sized so that the pl 4%?52 w |l not becone so ed wi.th carbon mx%,ure 17

that the water CRAFB*s PBRoHP SERYHe A ACBBPIS Wf‘iaTet‘grShPFEP@i‘ iwater il thse used
for plug 52, Wi febicEAbOH4, USAITAE ifios bushiag b6 Slows Wl kiR Ind SHay@S i 96 OF

polypropylene beln efer Qr QuUs % ethy eneeb g .
T B G TR
A I AT T e
porous ceramc Otlhep&bmﬁug(ﬂmﬁ)tmﬁchaﬁbﬁmzaé‘opelpalbyﬁte%h(fﬂﬁng pol ypropyl ene,

For Ehe porbus pl Uy 52 vi PPVGEEREIR RaE D DL S5 ta Do STE o dH ¢ he
desic red f :jo¥v r ?t @smﬁ?etﬁhe pfélvém) El‘efr? diltred Watepidt GakSpasded thr&udhitlte forate glug lsdb 4
configured tq fi V\Aee X e.bot t ep e y n e use
e ol pre S B R
nsi de a cavi ty TEORET P gytie uyE b RroR e o iigRe s 461 ge an
acceptable fl ow Wabrethefwasénfhm sleasonetomsy thenialye tSA eclosése prbeenting beckPdw dfise of
the orifice bushj ggmgpotadle erg;uge%@ ze and shape of the porous plug 52 to

change w t hout esli gni ng e entire bottom plug assenbly 36. Wen the 5
porous plug 32 | s snal | erIft fibmtiath dy etht | porous r Pegs -Be st invufficiEntt foe Hghknng 60,

the bushing 60 %@gﬁﬁo{f ARG gl%attl 1? %ghédq)g/ a?%éﬁcﬂ‘%l ﬁl%elf’ %eﬁ%my\% glydust be

able to flow thr ’he "por ous I'S open at both
ends of the pl ugﬁlteBéiswe@rthath@nhccdb@eeeblﬂsemomgs pog ahehdtthevabeedd. 4\®yt3tphe check

valve 50 is of filtration material known in the art is suitable, such as paper, plastic, and the like,

and is constrained only by the dimensions of the body portion 45. Generally, the filter
20  discs 68 are very small, making paper filters, porous pads, or carbon blocks the
preferred materials. However, where the cost is justified, more complex filter systems

are contemplated.
An important feature of the feeder tube 24 is the ability to deliver a
constant quality and quantity of treated watef from the slipstream. Since the cartridge
.25 10 has no flow control mechanism, these goals are accomplished through equilibrium
processes. Quantity and quality of the treated water will be constant if the flow rate is
constant and the slipstream has reached chemical equilibrium with the solid
component 26. Flow rate is constant if, over the range of pressures at which
unfiltered is supplied, flow rate is limited by the size of the bleed hole 35. Treatment
30 quality is steady where chemical equilibrium is achieved, either by dissolving
sufficient solid compound 26 to make a saturated solution, or if a chemical reaction is
involved, reaching chemical equilibrium of the chemical reaction. Choice of the

diameter of the bleed hole 35, the solid compound 26, the temperature, pressure and



positioned to prevent clean, filtered water that has passed through the
porous plug 52 10 fromreentering the water outside the feeder tube 24 and
allowing water to flow only fromthe porous plug 52 toward the o t? ?}@%
20. The check val ve 50 opens in response to water pressure, all OWI

water to fMWUW2BAISY into the feed tube 24. Wien the wat erPGHUYN418%s  or
stops, the valve 50 cl oses, preventing ba%dl ow of water out of the feeder
tube 24. 15 If filtration by the porous pfug 52 is insufficient for a given
application, additional filtration is supplied by an optional filter

menbr ane 66 and/fisw ratd dftthe ovbrlcsysteB viilh affect e qahgeshdopialye thehdipfpeimus pl ug
52 and the val ve ‘:'%0 Any type of filtration material known in the art is
suitabl e, such a&'@Paper, plastic, and the like, and is constrained only by
t he di nensions of the bodVregmeitilewel dbqualdgrud gl Water ﬁelatedfbyltheadsarﬁﬂ)geleSics 68 are
ver |1 ki n

p?e]yeﬂmeld ma'[melrl agtraﬁeﬁé&vg{?ialdgn%\r/ﬁ%dl ?1% gg co?t%1 ]feg‘%oﬂg F?n gdﬁ%ﬁ“’é’% | ex
filter systens adehcalitienppameds phteetdm@cdimmoﬁ@atmclmmdal edquilibhiemdex t ube 24
is the ability to eI | ver, 9? thlQ;t ant, qH]atE 1%”%&% {cﬁgyﬂuﬁ)f ’ﬁi%"i%‘ét ed wat er

fromthe slipstr&ih °°D§
mechani sm thes echgm&h]seqaﬂlbman,dqund nﬂhedthtdngbﬂxghnmqﬂnngﬂmmﬂthermqmemm%s.

Quantity and qu?jb{ 2 as Qesutreat d wat er. # 41% const ant 1sd ow rate

) 0 em1ca S0l b ipaind
is constant and the s} str%pa?!nﬁas F@ath BT GO BT GFR M h t he

solid corrponentthﬁawﬂF(tanw artiheewhen tiecslipstmarh lsufOt fully erat¢de theanitef thé fepdeessur es
at whi ch unfb ! Ellﬁ q)ec ?S%glggll 'ﬁgﬁmggtlle%\é\i Jf%{eec \%ﬁllmstagqncﬁééhg atsif sﬁ?ukgf . the

bl eed hol e 351> eat nen ere chem cal "equi riumis
achi eved, eit herbebyplcheé,spmwdmgga fr@hﬁtfnpb'l Cémhdyemp‘dmd@ﬁrpﬁhmmﬁ th&)wmrk'e a

saturated sol utigpy; rﬁg{r?agrr Ebe%‘ﬁ?ém&ﬁ%ttéx%w'%ﬁo " eeslér;ag%ﬁ v&hggfét)él%g

chem cal equilibriu m cal reaction aneter of
the bl eed hol e SlE'ﬁahmdnélssbﬁilled icbherprodent stw@m. theea pastigndar dtederethe yolome of e and 07
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affect the quantity and qualit the slipstream water. Treat | evel or
quality of tHg mpreﬂtoethq@e@uqsfﬁe\teh@f@amepql@@epr:pguqtgratec()nt rol | ed by provi di ng

condi tions such that the ﬁ%aaﬁkhﬂ%fg%i"ﬁﬁrﬂo{w@@u&lgh BR LA ML & » fandiofl L he
solid conpound 26 proceeds to conpletion or to Chemcal equilibrium A
of the hydrodynamics of the fluid flow within the filter cartridge 10. Water will flow
through the feeder tube 24 at a rate that will equalize the pressure drop for water that
flows through the main filter system 24 with the pressure drop of water that flows
20  through the feeder tube. Flow rates through the feeder tube 24 will be affected by the
diameter of the bleed hole 35, the size and composition of the porous plug 52, the
filter membrane 66 and the filter disc 68, as well as the total pressure differential
across the feeder tube 24. From the slipstream size, the minimum cross sectional area
of the bleed hole 35 is calculated obtain the desired flow rate at the temperature and
25  pressure inside the feeder tube 24. The dimensions and porosity of the porous plug
52, the poroﬁs disc 66 and the filter membrane 68 must also be suitable to permit the

desired flow rate of the slipstream given the temperature and pressure within the filter

cartridge 10.

30 Example 1
A filter cartridge 10 was constructed to treat water with a phosphate

compound. The cartridge 10 was shaped and configured generally as shown in FIG.
1. Addition of phosphates to water is used to reduce scale in downstream units,

including icemakKers, coffee machines and the like. The main flow of water was



solid conpound 26 should be used so that the water is fully treated, that
is, it reaches chemcal equilibrium before it flows through the entire

| ength of the feeder tube 24. O course as the supply or cheni @iz iﬁki nﬁy
of the solid conmpound 26 is depleted, there will cone a tine when the

sli pstreamMO0234#52f ul |y treated at the exit of the feederPCKUYYBE? Decrease
inthe treatnment |level of the cartridge 10 is an indication that it should
be replaced, providing a fresh supply of olid conpound 26. The ratio of the
water in the slipstreamconpared to the main water flow desired depends on
}M‘lag |eve|h of lttﬂ’e@tad ?‘EH?\}/HC&O?_@REP@QJ'VE@ E:ii\‘&)nlﬁﬁiﬁlﬂlt&ﬁdﬁifvéx@aﬁ,\ IﬁEQWea;nBﬂt[]Ei CEI ar
eeder, the vo t he i pstr is calculate romthe ratio of the
treatment |evel Liff?"ﬁﬁ@@gaﬁgts?pg'%#gi@“%%tﬁ?fiﬁv pugh dhe ertip 4§ cqussdhe of
treatment in theaPpsogixeire YBfobat thEeptitdprotiicd el of filéhtidn. ows t hr ough t he
feeder tube 24 is a functjon, . of .the hydrodynam cs .of th idflowwthin
the filter cartridge 10. “WBPEPD Rf (the ‘f"‘f%véwfeﬁrlﬁtﬂ elf?‘?gerftéﬁcﬂa %E?ﬂsétg% at a
rate that wilsd @qgtiah plag aése@blpries e Bowding P8 fxas madd € ABS &dsin, 4dd@as atchosough t he
main filter system 24 with the. pressyre drop..of er .that flows 20 through
The teeder t ube SHPBLAFAPRBPERIRG A E (DEHER o IBLowIRE e B8 b oo by
the dianeter ofwithiethevaisthfliel feeddbubd 1ae At $he éndaif thedtot3ns3 & th©tbnekhdpb por ous
plug 52, the filter, nmenbrane 66 .and t filter disc 68 S | as the
total pressure d§P§%Er Bt O4F cffgr%@‘s‘g't‘rh&;&@éﬂﬁle “s[g{oic’ Ifﬂ"itlfﬁ’a’n‘?v}ftheewgﬁef pstream
size, the m ni mivowghalssassedtbly 3nal area of the bleed hole 35 is cal cul ated
obtain the desired flow rate at the eratur nd ure.inside the
f eeder tube §°4. The di ner})g’fﬂglrllgheaaﬁl ”‘Bd’goggﬂ ?/nﬂécfe[}u%em%étfé‘gé&glﬁffgvalvg ™ t he
porous di sc 66 aacut pleg52,filer disebbardfdteGBembrade 68 inpldoe The bahihg 6@ waper m t

the desired fl [a f _th | i,.pstr.ea Y nperat ure .an ressure
within the fil tgérﬁde 8%‘?‘?%%‘5%6%%.‘ “%ﬁe’ﬁgra‘;r?p eb“%ﬁ}lé P?P‘{ag? CHoHr s %ﬁpwas
constructed to theldathe watoes pligt §2. a Thh oglpkiei¢ad powosrpbignil. wihenadaof ppge 10 was
shaped and confi gyre ener al N . { L. osphat es
to water is used>g #'Stggg%ﬂ%gm?é% %19|6r31§ gﬁmgn%s Erﬁglg%ﬁguaﬁ]fl tjﬁ '53,8 é\ﬂl:%h%sluﬁpl% ?{éeerraker S,
cof f ee machi mes pareds plhg53 hddd 00 Theonywras afid 40% pdre velome. Mavgs ChofenAPRIREB5 WO

02/34352 PCT/ USQl/.4q 6Pe %%bér{ég@?r% r?\f’\éiﬁlnlatl}ﬂg%&mer o R GEp A kRS EALRP"

m xture 17 (Everpure,
18 when coated with carbon mixture.

D)

Adjacent to the orifice bushing 60 and the porous plug 52 a piece of
filter membrane 66 was placed. The filter membrane 66, made of VERSAPOR®
20 3000, (Gelman Science, Inc., Ann Arbor, MI), had length and width the same as the
porous disc 68, a thickness of 0.0075 inches and a 3 micron pore size. Between the
filter disc 68 and the check valve 50, was a filter disc 68 made of VYON'® Roll high
molecular weight polyethylene filter material. The disc 68 was 0.846 inches in
length, 0.314 inches in width and 0.125 inches in height. The semi-circular ends of
25  the disc 68 had a radius of 0.157 inches. Following filtration, the water passed
through the flapper check valve 50 and the bottom plug cage 46 into the feeder tube

24,
The feeder tube 24 contained Tetra Sodium Pyrophosphate
Decahydrate crystals as the solid compound 26. Phosphate levels of 1-10 ppm in the
30 product water was desired in order to reduce scale in downstream equipment. A
saturated solution of Tetra Sodium Pyrophosphate Decahydrate contained 70,000 ppm
of phosphates. Use of the 0.040 inch bleed hole 35 produced product water
containing 3 ppm phosphate at a rate of 0.5 to 1 gallon per minute. Flow rate through



IL) and a corrugated septum 18. In use, water flow through the septum 18
caused the carbon mxture 17 to coat the septum and provided a baier of
filtration. A portion of the water flowed into the feeder tube 24

the 5 bottom plug assenbly 36. The housi ng 38 was nmade of ABS resin, and
had a cros¥0®&d#2onal area of approximately 0.43 in' . THECHEVHPLE28} { he
housi ng were shaped to seal wthin the wayls of the feeder tube 24. At one
end of the housing 38 the cone-shaped cage 46 was constructed with four
0.020 inch slits 51 to permt flow of the water through the assenbly 36. 10
W thin the assentbfeed8, utmrdorasiestoentddus he arpradnatelp 0985°d of He tetall water 80w por ous
plug 52, filter menbrane 68 in place. The bushing 60 was
made of ABS remﬁk ﬁlgfﬁtﬁlfejc ceréegp of the bushing 60 was a circular chanber

that held the porous pl udfeRtreaihent ovjthi thelTetaSogiomoRisoppirats Degatydmtede of
porous polyethyleng. ;@Rpk )éklﬂégtztﬁ‘é ﬂeiﬂfﬁﬁﬁ% il bﬁb@ﬂﬁéﬁ&a@”ﬂd@mé&8 I nches

in length. The 1 porous pl ug 100 m cron pores and b pore vol une.
It was chosen5t oofb049 inghes anﬁ)bmm&)mt%th%oﬁlﬁ?m 291 x¥hgfiest pRd 2§ phHihe &eeilerg

performance of thg. se way mbfrdt#)ﬁ %mla@&oeﬁ]e %Lﬂet ;écm? rfoﬁﬁ@gt Qgea%étae&am&?n

m xture. Adjacent to the orifice bushing 60 and the porous plug 52 a piece
of filter menbrBrelee Sﬁéglﬂpﬂ‘ﬁmsphalfﬁPeﬂfam’dcf@P Wﬁ%hﬁi‘i aridaosmlﬂlrthﬁ@rm 37,

VERSAPOR(T) 20 3000 wal GabdBip o%‘drﬁ)gféﬁe mbﬁﬁilameﬁpaoﬁr\p@f a BMoQuy drag ¢rpgt h and

wi dth the same as the porous disc hi ckness of i nches and a 3

mcron pore si zeWaBéWﬁaﬁhwleﬁ@ ﬂot“ifi“lnéﬂlcéﬁe%“éh@Bzéﬁ’(ﬂ" ‘thﬁ@ltlfh%%qkz()glf?}@hﬂ'@ was a

filter disc 68 npd& mile YY) wlé’@bffselalfm ﬂl@ﬁﬁﬂ%ﬁ&ﬂlﬁaﬂ am'oglme ﬁ@deye&b@yﬂyene
filter material. The di sc 68 was 846 inches in g&m 314 inches in
wi dth and 0. 125 RPEFEBatel She @hgrldsprﬁén%?epfpveetefiél?%ge %ﬁlsqd@k;%he di sc 68

had a radius of 0.157 inchgs abo%@|ekz9ﬁﬁ41é“@erﬁo‘n£t¥a€e§tﬂhe0féa51ﬁlh@ é@@ﬁeeées%ﬁ%?%
t hrough the flapper check valve 50 and the bottomp o%? e 46 into the

f eeder tube 24. IgEnt Bxepdion: Tasingpshoweththal yeansTEeY fates eroﬁﬂ%pﬁat e

Decahydrate cryshgfuge &8 doh6auSOhk $h&PRIRONNE i the (RHARPRALL &VRleSHAE hE- 10 ppm
in the 30 product water was desired in order to reduce scale in downstream

equi prent . A 15 s aflespred rapees Bifigpting thab sasatedsolsfion Was i9dugishosphat e Decahydr at e
cont ai ned 70,000 ppm of erérafisa&le.ﬁareuﬁ,edlﬂémtomeqsréa&@pfd@sﬁomg@d fhadre 35

produced product water containing 3 pm pgws ate at of. 0.5to0 1
gal | on per mi nut wbe pasReen shogniagd Sﬁfﬁlhb Hwil 01ated by ose skllled in the art

that changes and modifications may be made thereto without departing from the

invention in its broader aspects and as set forth in the following claims.

20



WD 02/ 34352 PCT/ US01/ 42709 12 the feeder tube 24 was estimated to be

approxi mately 0.005% of the total water flow through the filter cartridge
10. After treatnment with the Tetra Sodi um Pyrophosphat e Decahydrat e

crystals 26, water exited the feeder tube 24 through the bl eed ﬂo?eAﬂ’ﬁ\Qﬂng
di aneter 5 of- \'/7%4 chhes and | eading into the outilet stack 20. The first
end 28 of the f Ube 24 was vibration welded to the outlet stack 20,
form ng a seal -between them The Tetra Sodi um-Pyrophosphat e Decahydrate was
held in place with the screen 37, whichswas made of polypropyl ene
monofi |l ament cloth with a porosity of 90 CFM Water was allowed to flow
fromthe feeder tube 24 into the outlet stack 20 through the to bl eed hol e
35, which was offset fromthe Iongltu%ams of the feeder tube by
approxi mately 55. The grid screen 37 ted bl ockage .of the bl eed hole
35. The above exanpl e denonstrates the feaS| bility of the de5| gn of the
present invention. Testi ng SL’{QVVG(?I, te %lfnxga%agyvrga en? 1\ 5 to 1
gallon per mnute did not cause’ t he ate” "ével Re p? fict ‘water to
devi at e from t heovides tdesient ol arsahﬂg@mppundlf@atshpﬁgrema urgreged watertflegingol ut i on was
produced. Wil eyq [ e present proportional flow
feeder tube has Bgiﬁkgﬁg&\ﬁggﬁgﬁg%ggrﬁ?&mghﬁ$ w Il be appreciated by those
skilled in the art thatafEsandes 2asendnsdizfinsad sushSetihssliparepm gevattier et o

wi t hout departi {hﬁerglf)ﬂﬂg\’k B0 sdidWeEdat it bl deboha REOAARN AIRE Eb&r ABHa@S Set

forth in the f oW n clalms 20 0 7 APR 2005 EVE O 29WOD 13 CLAIM5S 1. An

i nproved feedersa{dtflﬁ% a water treatnment cartridge that provi des-
treatment by a solid cormmmd,phfgmsseﬂiblslﬂx padratiesenraftiotship @i eaih’wedrﬂr fl owi ng
thnough said cartri d f r.tub Lr end and a
segond end, arrangecg’gsm% u?ﬁﬁggbsgw’%tg&g%?% o‘$’1d@ %trél?on%g er af Y flows into
sai d feeder 19 ubler e Sélaqtrdars@emnd of it \amr engdt whrkeins 8314 W@@uehgtaéﬁg@blat said
first.end; a boltpMepk Hohs@p SEAY Ma b RAPGHAL RNk, LAl Bkl BRSoRs Ml sai d-
second . to prevent the solid compound from interfering with operation of said valve while

permitting flow of the water.

s 2. The feeder tube of claim 1 wherein said operational :

relationship is one of direct attachment.

. 3. . Thé feeder tube of claim ]; wherein said porous plug ‘is made of
material comprising at least one of carbon block, pdrous cerarmnic and porous plastic.
20 . . .
4, The feeder tube of claim 1, wherein said porous plastic is

polyethylene or polypropylene.

25 .
5. The feeder tube of claim 1, wherein said yaive.is a flapper

valve.




end and including a porous plug being configured to provide filtration and
purification 10 for the slipstreamportion of the water, and wherein said

bottom pl ug assenbly conprises a, housing, a cage and a valve w Dh'?nﬁiﬁms
cage,, said cage being configured .to prevent the solid conpoun r
interfering w-t Vgggr@éion of said valve while permtting flow of the
water. 15 2. Thé 2der tube of claim 1 wherein said oper ati onal ,
relationship is one of direct attachnment. 3. The feeder tube of claiml,
wherein said porous plug is made of matgrial conprising at | east one of
carbon bl ock, porous ceram c and porous plastic. 20 4. The feeder tube of
claim1, wherein said porous plastic is polyethylene or polypropylene. 25
5. The feeder tube of claim erein said.valve is a f| apper valve. 0 7
APR 2005 EVE 0 20VD 14 60 Thelr“hf\e,gé]_‘%ﬁ‘érr mgwg%’r‘mc{ %ﬁ“?‘i%ﬁﬂsﬁgrmcﬁ?ﬁdfi sing an
orifice bushi ngushbatthitriadudees chandbrassheguraon fHogua@dhotdas hitlgdsasabrihicpor ous
plug, said orifice. bushi.ng_being si.zed .and .confi.qured to be held within
sai d housi ng. 7¥u$%@%93%36% ﬁ%b %?ﬁéegﬁﬁgg? Rii8f 89 8ai d chanber has a
smal ler ‘cross sectional area than said orifice bushing. 8. The feeder tube

of claim 6, wherein saidbot bguolygr ASAERRlGwLH LGk HRBLI 8RR POT OUS

filter disc. 10 9. The feeder tube of cl erein said porous filter
di sc is made fr&RPoABiops apian Bid Piprishisgor ous” pl astic and porous ceran
icmaterials. 10. An inproved water filter cartridge for filtering water and

15 treating a portion of ;the water with a.solid conpqund therein,
conprising: a-i.inlet tube tHﬁ?aﬁng@%pyﬁﬁmﬁhY%?m1%R@”E%FHMFF$?Q?Ycartridge;
' ' further comprises 2 porous filter disc. .
) 10 ' A
9, The feeder tube of claim 8, wherein said porous filter disc is

made from one or more of paper, porous plastic and porous ceramiic Tnaterials.

10. An improved water filter cartridge for filtering water and
15  treating 2 portion‘ of tﬁe water with 2 solid compound therein, comprising:
an inlet tube that carmies the water into said filter cartridge;
a filter appézatus housed Inside said filter cartridge; _
o 2 feeder tube that provides filtration, purification and treatment by said
solid cornpound for 2 siipstream portion of the water, said feeder tube having a first
20  end and a second end with a blesd hole in operational relationship wijh'saﬁ first end
and a bottom plug assembly in operational relationship with szid second end, said
bleed hole being sized and confgured to provide an spproprizte flow rate of the
) ' slipstream, sajd.bonom plug.asscmb]y including 2 porous plug, a housing with a cage
and a valve within said cage, said cage being configured to prevent the solid
25  compound from interfering with operation of szid valve while permitting flow of the
water, s2id porous plug being sized and configured to be held within said bottom plug
assernbly 'and provide filtration and purification for the slipstream portion of the

water, such that the slipsﬁeam of water is filtered and purified by said porous plug,

passes into 'said feeder tube, .reacts with saad sohd 'compound, exits said feeder tube

30  through said bleed hole;




a filter apparatus housed inside said filter cartridge; a feeder tube that
provides filtration-, purification and treatnent by.said solid conpound for
a slipstreamportion of the water, said feeder tube having a first ?O‘ﬁd
and a second end with a bleed hole in operational relationship wit” £ 205
first end and a bottom plug assenmbly in operation] relationship Wth said
second end, said E¥i ®&¥%hol e being sized and configured to provide an
appropriate flowrate of the slipstream said bottom plug assenbly
including a porous plug, a housing with a,cage and a valve within said
cage, said cage being configured to prevent the solid 25 conpound from
interfering with operation of said valve while pernmitting flow of the

wat er, said porous plug being sized and configured to be held within said
bottom plug assenmbly and ZpPBI ek FicPRbineg B "IRFURAT PFTEL *6i5T VB Pt he

sl i pstream porti gRpstad p@tonwWhivekr;, asguch that the slipstreamof- water is
filtered and purified by said porous agjlug,' C?lasse into said feeder tube,
reacts with said solid coRpBiSPo & PPairy Fedqaf “EHuE=™sy CHi%tigh sai d
bleed bole; O r A P.? 211~'i EVE 0 29W 15 an outlet stack reconbining the

mai n stream paqrtion of water . he .sli re ortig f_ wa . and an
outl et port t%at carries \th't e\ff'h%&tléro%m%%ecf?\?v%ime?th\.’}r%érzﬂnrrséﬁtfﬁ%rzi? I%Ilg Sge. 11.
The filter cartricggerisefcagioni m 10, wherein said filter apparatus conprises
carbon. 12. The filter cartridge of claim 11, wherein said filter apparatus
conprises a carbon m xture and a corrugated segﬁrum 10 13. The filter
cartridge of claim10, whbrels Tk GE6ET 4 Cofpolmrsd sdd SlersFREEEs conpound.
14. The filter cabhprisegecadbn filxairdand 3 comfaeediepumal d phosphate 15 conpound is
Tetya Sodi um Pyro phosphate Decahydrate. 135. . The filter cartridge of claim
10, wherein the cross section. and depth of said porous plug are sized to
sinulate the filter appar &dus.The0letarmifkeeoffcizin Ky wharit sdidigped ofopobraiim 10,

wher ei n sai d val ygnbsghat blpRRE |

14.  The filter cartridge of claim 13, wherein said phosphate
15 compound is Tetra Sodium Pyrophosphate Decahydraie. ' '

I5. - The filter cartridge of claim 10, wherein the cross section z2nd

depth of said porous plug are sized 0 simulate the filler apparatus.
20

16. ~ The filter canridge of claim 10, wherein szid valve is a flapper

valve.

25 : 17. The filter cartridge of claim 10 further comprising an orfice

bushing that inciudes a chamber configured tc hold said porous plug, said orifice.

bushing being sized and configured to be held within said housing.
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valve. 25 17. The filter cartridge of claim10 further conprising an orifice
bushi ng that includes a chanber configured to hold said porous plug, said
orifice bushing being sized and configured to be held within sajd housi ng.
0 7 APR 30115 EVE 0 29W) 16 18. The filter cartridge of claim 17 ihmgmeomm
sai d bottom ptug assenbly further conprising a porous filter disc. 19. The
filter cartri dgeE¥E08TPm 10, wherein said bleed hole exits said feeder
tube at an angle fromthe |ongitudinal axis of said feeder tube that is 5
greater than 45. 10 20. . An inproved watgr filter cartridge for filtering
water and treating a portion of the water wwth a solid conpound therein,
conprising: an inlet tube that carries water into said cartridge;, a filter
medi a housed inside. said filter cartridge, providing filtration and
purification for a main 98r eaiﬂ"pé}t@rl @rinege afeipat Brwherein said bottom plug

‘assembly further comprising 2 porous filter disc.

19.  The filter cartridge of claim 10, wherein said bleed hole exits
said feeder tube at an angle from the longitudinal axis of said feeder tube that is

5  greater than 45°,

20. . An improved water filter cartndge for nhenng water and
treating a portion of the water with 2 solid compound therein, comprising: '
) ' ' . ‘an jnlet tube that carries water into said cartridge;

10 2 filter media housed inside said filter cartridge, providing filtration

and purification for a main stream portion of the water;






