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(1) Field of the Invention 5 This invention relates to water treatnent, and
nore partwouwBawi7ysto feeders for introducing treatnent clRemiusat/3ssento a
recirculating water streamfroma swimmng pool or the like. (2) Brief
Description of the Art If untreated, sw mmnng pool water provides an
hospitable forum for the grovﬁ[imé\ﬂc%wgﬁi a, al gae, and other

undesi rabl e and potentially unhealthful organisns. It, accordingly, has
become conmon practice to treat pool water on both periodic and continuous
bases with treatnent ch&ACKRGRAUNRIQF TEHEANVHENEION or gani snms. Such
treatnment i s tty ically undertaken via the introduction of chlorine into the
pool v(éi@-\ﬂ‘aﬁ—ﬁ%@é@%—%}l t UQk fective to kill or control the unwanted or gani sns.
The schl of | NOraQI RichtolFRRXRE wafler ety fAE A pHfkuAy 8RSl or m whi ch
is then dissolved in the pool water. Anong sofi sou?'ces of chlorine are
cal ci unmtygheidy teaatrhent cherhichlspnto, a ticdul aingi veerysareami foom acwinfingpdodr ) , and
trichloroj socyanuric acid (trichlor). A variety of feeders exist to deliver
chlori & s 1R sol i d chemical tablets and the like. It is known to utilize
a floatg - Sd.ap: di , also known as a "floater" or 20 "feeder", to
provi de@ggggfr:]]tg?br‘i ﬁ@?ﬂg@g%‘g& of the chemcal. The floater contains the
solid chemlfahtras, pwomhtespoal eatd polvided ar hpgstable fofun e thdgromdlabf t o t he
poal ter which in urn controls the speed w whi ch the water erodes
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acid (dichlor), and trichloroisocyanuric acid (trichlor).

A variety of feeders exist to deliver chlorine from solid chemical tablets and the

like. It is known to utilize a floating erosion dispenser, also known as a “floater” or

20  “feeder”, to provide a continuous release of the chemical. The floater contains the solid
chemical and provides a controlled exposure of the chemical to the pool water which in
turn controls the speed with which the water erodes the solid chemical to introduce
chlorine to the pool water. Exemplary floaters are disclosed in U.S. Patent No. 4,917,868
and U.S. Design Patent Nos. 297,857 and 309,493. It is also known to pump pool water

25  through an external feeder which may be incorporated in a circulation system that also
provides filtering of the pool water. Among such systems are intermittent spray systems,
erosion systems, and partial periodic immersion systems. Examples of such systems are
shown in U.S. Patent Nos. 5,932,093, 5,928,608, 5,441,711, 5,427,748, 5,419,355,
5,384,102, 5,133,381, and 4,208,376, and U.S. Reissue Patent No. 33,861. As additional

30  background, U.S. Patent Nos. 5,112,521 and 5,004,549 disclose various solid calcium

hypochlorite compositions.



WO 03/ 047715 PCT/ US02/ 38824 (btai ning proper dissolution of the treatnent
chem cal and avoi di ng undesirabl e deposits or residues have posed probl ens
i n feederwoOagiogttis Parti cul ar problens exist with the usePofi/usonsaseci al

cal ci um hypochlorite pellets which produce cal ci um carbonat e deposi ts See
e.g., US Patent No. 6,045,706.. 5 BRI EF SUMVA

aspect of tHbtapingRrAper;dissahitiopof fhe tﬁqapﬁﬁtéﬁel?’ﬁaamggagaa%%ﬁffﬁa

| nt rogd‘eﬁb (ﬁreﬁ('i\f‘e%&@é dsBl Prd’ﬁtlérhé)l\ﬂ RlderatSin. @@Hﬁhla% bﬂﬂﬂelﬁs é)ﬁﬁdﬂthl nl et and
a fee out & reservol O the chemcal in solid formand having a
f or am thause dOouRimgaoiat cabﬂumdlybbclﬂbnteqnﬂels whidnvproducgrealcpum (catbonatel i n

comuni cation with_the feeder %ﬁé in at least a first feeder condition,
mai nt 4SPORI- §‘3€b€)&yUo?f PaigneNo; 304#/0% sai d conduit outlet is i mrer sed; and
angoutl et chanber which in at least said first feeder condition receives
ovérfl ow containing the dissolved chemcal fromthe body and is in

communi cation w th t he8BREFRRIMMARYtOF THEANMINTIQNpect of the present
invention is directed to a feeder device for introducing a chemical into a
flow of water conprising: a feeder inlet and a feeder outlet; a reservoir
of the Chenb(ﬁ?la?#e@t ﬁregéﬁ'{ v@ﬂgmpﬂ\ﬁlﬂ%&eétg Qfe%ﬁ?:ﬂﬁkfﬁ:e'f@i"ﬁfro@@iﬁg an;, a
first condui avin out et and in communication with the feeder inlet
in at ¢ieastaldntbiarfiiv oﬂ\eaﬁec:ompnmlmg iadegdenidetand ofeadar ontidtrd wgeraomgﬂy of

wat er in which said conduit outle{ is. 20 .imersed in. said first
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el evat & SHd ﬁ&%ﬁﬁﬁﬂé ol am{ibheti@édé@ﬁﬂet iRaf b4 h Hr@\e&ddet Borilich, f i r st feeder

conditron in contacts the chemcal in the reservoir so as to
di ssol maiaiaing adiodymﬁwhtermwhmhrswdloeuéht outlehissemomerd andian O@tlﬁﬁdl tion in

whi ch the body  d t d
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the di ﬁﬁ?&ﬁﬁd’c}feﬂﬁé&l &by ik BBUY A& ng}éoﬁaﬁmiﬂ%ﬁtuﬁﬁ%ﬁﬁ thORbAloutl& i | | anot her

aspect 0 resent 1nvention is directed to a device for introducing
chisorine fr (Ammﬁleﬁhﬁpecrtldfeahe:mmm mvngtlmnl@ldlrt:ﬂe@tcr@fwd@hﬂ@mwém into a flow of

t tolf | d t
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conmuni ca |on W t eder inlet in at least a first feeder condition; a
wal | somdudiinginpgmtduteicamddnicomputnicationmithdhe Sadérmgletimeddenst fhﬁlrséof. and, in
at |east said first feeder, condhtiion, ElnLal ificR ARl Yfts 1 1 vhi ch

20  immersed in at least said first feeder condition; means for altering flow through the

conduit to locally elevate a surface of said body between: a first level in said first feeder
condition in which the body contacts the chemical in the reservoir so as to dissolve such
chemical; a second level in a second feeder condition in which the body does not contact
the chemical in the reservoir; and means for, in at least said first feeder condition, directing
25  flow containing the dissolved chemical from the body to the feeder outlet.
Still another aspect of the present invention is directed to a device for introducing
chlorine from a chlorine-containing pool treatment chemical into a flow of water to/from a
swimming pool comprising: a feeder inlet receiving water from the flow; a reservoir of the
chemical in solid form and having a foraminate lower portion; a first conduit having an
30  outlet and in communication with the feeder inlet in at least a first feeder condition; a wall
surrounding the conduit outlet and extending upward thereof and, in at least said first

feeder condition, maintains a body of water in which said conduit outlet is immersed, the
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2 WD 03/047715 PCT/ US02/ 38824 first conduit in said first feeder condition
di scharging water through the conduit outlet at a rate and speed effective
to | ocal IwoaBevat® a first surface portion of the body byPaThSIb#s20f
between 0.125 inch and 1.0 inch above another surface portion of the body
so that the first surface portion contacts the chem cal to dissolve the
cheni dast;conduibirt $aéd firsh favercondition disshggiag wasershroygh thefqopdyit pellsiat 2 condi t i on

i i d di ssol.ved chemical : and der. ' i d
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into a water at a controlled rate conprising the acts of.
provi dirfaceapdriien eonthaty theghemicehtoatissobys theichemicalapowlshelamher grhichsiy) i d

chemcal in a 10 chem cal,. reservoir: causing a f.l qw _of r m t he bod
t 0o entabieastigid é@&gﬁeg‘?rrﬁ‘o%’&ﬂnﬁ?gwe? i fis %He‘g%l?etmlf %’r %n@g%yé? e ogﬁ%fet to d
retUr'}eﬁfrg#??aggﬁ\%oﬁr@dél%nﬁiQalrt&ﬁletﬂRﬁV.f eeder in at least a steady state

first con erein: at least a first portion of the flowis directed
through a Awndstiil snasherlaspect of the prefentdnvantay iodiregtedde ageethed 105 produce at
| east one | pcal elevation.of.a ortipn of a surf f that.fjkst body,
the | geﬁpd@ﬂ%w%ﬂwebﬁ%’&aﬁ o & oPdy SVAISE & 3 P ﬁ§ rageo(?Lf ﬁl%ﬁsn{(%&% reservoir
of sai g d sl IR &gééma%'viﬂ MhnSAlet, nfoQF180, 881 @shidiRingla$6Bd Rersiahldn af r eat ment
chem caf; a sal%l I ssol ve§ treatment chemcal is directed to said outlet;
angd redstridat tésagyodt chusingta Baw df Wites frofl thebpdy to anterdlee ederdhgpgleigage t he

first body of water fromth reservyoi.r .and cause .t h ent t
| enot 1Hic eyt Srahsd BRI femhinas bR boafao gE R R B G i e et o e"
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i nst al on a receptacle of a chem cal feeder and, conprising:_ said
cheni cainduit onfiet intoreyfiishbaryjofwapearso as éd piodnecatpesehonsrlpead cleyatignt fcl pl asti ¢

body containing_the chenical ,and -havi ng;..an ope X | osed upper
ond. ciemol a et iy b Batroegbr oo Rt RS fRe 1! 07

t hyseadsd 6089 8BRbILIT sfid HeFine BEGHhieiDin soEforal doyas i dgesleelsaidr t i on of the
receptacle; and a foram nate cover 25 extendi ng across the container nouth

and attrézmsht qhanticad) dnd ssidplissolvied greptiment plesmiieallis disertediavpidpuilet @it r al

portion inmersed in a locall | evat e ent r al i wat er .
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t he a%@éﬂ%@gléhggaﬁe% REGer 3NEhtbNR 161868 sledy Rite B&loadcokditied. f eat ures,

obj ects, and advantages of the invention will be apparent from.the

descri pti onAadgetamthangspectefdhé present fievention ipslirectsd to a chemical container

20  in a condition installed on a receptacle of a chemical feeder and, comprising: said

chemical, comprising in major part calcium hypochlorite; a molded plastic body
containing the chemical and having: an open lower end; a closed upper end; and an
externally-threaded portion proximate the lower end in threaded engagement to a
complementary internally-threaded portion of the receptacle; and a foraminate cover
25  extending across the container mouth and at least partially supporting the chemical and
having a central portion immersed in a locally elevated central portion of a body of water.
The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and advantages
of the invention will be apparent from the description and drawings, and from the claims.
30
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram of an exemplary pool circulation systen.
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BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a diagramof an exenplary pool
circulation system 3 WD 03/047715 PCT/US02/ 38824 FIG 2 is a partial

sem - schewatBo4wexti onal view of a chlorinating section offCa/isershses FI G 3
is afront view of a feeder. FIG 4 is a side view of the feeder of FIG 3. 5
FIG5 is a vertical sectional view of the feeder of FIG4. FIGS. 6 and 7
are vi ews OFIG2rmaphiatisenfi-dchemétzestetionat vieiwv® 3. chldinatigg sectianof 8w of an
underside of a base of the feeder of FIG3. FIG9 is a view of a valve

el enenfecddt. t he feeder of FIG 3. FIG 10 i s an expl oded view of the val ve

el enent of g:a,;lo}fl view of a discharge chanber in the base of
the feeder ﬂ(géﬁﬁaix%nﬂg] fji%g&a vi ew of the underside of the feeder of

FI G 3. FI G ERG i4gs a sideevevobf thedeaiat bEHIGchanber of the feeder of FIG 3. FIG
14 is an expl oded view of a portion f t he f?ﬁg of FIG3. FIG15is a

vi e of t heFlfhads &vadicaksegti 813“1“2# fradgrof ‘the feeder of FIG3. 15

FIG16 is a oW Off AnbiliRAd L s&aendalg gontai ner for the feeder
of FIG 3. g@(%&ﬁgﬂgﬁ expslO éﬁg Vi ewgptp ieg feeder of FIG3. FIG18 is a
vi ew of an BIG @rinatvicw af meueleesidndf d tomeof the feeger o HIGS3. 19 and 20 are views

of an alternate valve el enent jncludi t he | flange 20 of FIG 18. FIG
21 is a par FlG@Piyagigy ebruelye & t%’t@%ﬁa@l@rtofﬁg ehbly for use with the

val ve el empnt 1gic bl Ghiod 1 ABY othe ViY@ cigndeh oREM801 am of an al ternate

exenpl ary pool circu Ion system is a view of an underside of a
bas@ of an EIGaﬂnaaeieﬁne@ﬁhedisclﬁﬁgd%ih@‘ﬁbeﬁnﬂamhlasasf thedeadeenbFl6t 3fi rst and
second mani fol ds .usef ul n th circul ati on tgm of FIG 22. FIGS. 26 and
27 are vi ew§l@l2 tlﬁé"if"él‘h?]% @FldFPgﬁ?f%ﬁle’é?i@@S “ Li ke reference nunbers

and desi gnay@ns ;i g Vﬁé%\eoflﬁ’l% QHS: AhAREEIhd REIG T BTG e
FIG. 14 is an exploded view of a portion of the feeder of FIG. 3.
FIG. 15 is a view of the underside of a cover for the base of the feeder of FIG. 3.
15 FIG. 16 is an exploded view of a treatment chemical container for the feeder of
FIG. 3.
FIG. 17 is an exploded view of the feeder of FIG. 3.

1

FIG. 18 is a view of an alternate valve element lower flange.
FIGS. 19 and 20 are views of an alternate valve element including the lower flange
20  of FIG. 18.
FIG. 21 is a partially exploded view of a conduit assembly for use with the valve
element of FIGS. 19 and 20.
FIG. 22 is a diagram of an alternate exemplary pool circulation system.
FIG. 23 is a view of an underside of a base of an alternate feeder.
25 FIGS. 24 and 25 are views of first and second manifolds useful in the circulation
system of FIG. 22.
FIGS. 26 and 27 are views of the manifolds of FIGS. 24 and 25.
Like reference numbers and designations in the various drawings indicate like

elements.



el ements. 4 WD 03/ 047715 PCT/ US02/ 38824 DETAI LED DESCRI PTION FIG 1 shows a
pool 20 containing a body 22 of pool water and associated with a

ci rcul at iwp 03p$17¢3n 24. The exenpl ary pool is of the abovePgrasnu3gsype

al though this should not be regarded as limting. The circulation system
has a pool outlet conduit 26 5 drawi ng water fromthe pool and a pool
return conduit 28 returning VREFAIRED DESGRIBITON| ow through these conduits

d db 30 th | t id th |
outl 6t condith agl?n‘iv”s&mo@%ge@%ﬁ%vag?@?f@%&% GUTh T
Pﬁ\émisltcflggaﬁg 3%? eeB(Ql Bﬁﬁ'@aqﬁafﬁx%m érblhﬁcﬁtryp@gltﬁdugh%lb ng debris and

ovm n e punp and f éeder or chlorinator 34
I ntr ogyehldchot bé wgamed tolitnfitengl Thé iovulatidnesybtemdes arpael anlet mmlulte%d an out| et
respectively shown as 36 and 38. Altern e used in

t]
|i Ae idiavinggvaser frem disrpoghand s pee]getugneon “ﬁ&é&’é’ﬂ%\”at&h{ FR&?o §V4 woul d
be conpect qhes Kh‘iﬁ%ﬁh&&éeﬂ g/ nﬁﬁﬁﬁﬁ%é with 8ol Pedia8 (sdéjugil)?mde toward
sem sC e I ca OWs an ex

certai n aspects of the inventive
f eederige M!Sltdiitlat @bnﬁﬁﬁdﬂd a highgetssorewidesowhrdethé peoltretotresrndalt. 40 i s cont ai ned

thin a 15 re 42 h f t t h
\rMeseIr MWHEF@&&I?%:%S Iﬁémblthefggﬁgg{ealﬁsé’gég‘r aﬁ‘? éowﬁég% I 3‘31%?% Olglont ains a
g(r)ldou Water %ow1 é qn:l_ ﬁ%é)‘@@rfpea{nd%{]iteﬁ ot ok bﬁmhﬁ&% ﬁﬁmﬂ%ﬁﬁ&ﬂ@ Ehl@nﬁé)f@ﬂﬁé t 50 having

et or nozzle 52 is imersed in the body
480 Theowullesfbede? hisarsinkeandan duthi réshectivatyeshodn af Bownd3s.t Aemetivddugh has a

St at 1 onegiToVeESSE o THENONEH} SEEERSE MBS A HAhE: BBy
stati
el evatlg‘ﬂr:lg §5@%E@Q9EH%9§%§%§M§ fI90 eagyagh to  penetrate the foramnate

porti on em ca 40. This contact permts dissolving of
the chem caFI@\/alsemlsemrmtﬁ:anjnmdyman ei&mpkjovﬁmttalgelmtsyof the peentpteer al portion

58 of the surface of the baody is at a u sta t.i al Ié QU %1 | evel than the
el evat feederseWithin algeder.fetodd Water treabasht SREMICHSIL I SntaRed WRIBS e | avel of

glr S 01‘%]565 oif 4% é‘ntlasl gl 2198 Yar 2ROV é)()ﬂﬁ)nl R §he fEerRoit idAYve bRaIMBhictusé r uct ur e

rarn aperture erei n because of surface tension of the
body obr (sti6i therdof @6 fhiok (ﬁﬁta‘immlbcbd}e)fngr 48s T wates mthrsether bqﬂycﬂ% t hr ough

such drain apertures_and nmay i nt bod %ﬁ L ai ned for
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sufficient to produce a substantial local elevation or central stationary wave 56 in the

20 surface of the water in the body. The elevation or stationary wave 56 is high enough to
penetrate the foraminate portion 44 and contact the chemical 40. This contact permits
dissolving of the chemical which enters the body 43.

Advantageously, a peripheral portion 58 of the surface of the body is at a
substantially lower level than the elevation 56, a level below the foraminate portion 44.

25  The level of portion 58 may be slightly above the level of a rim of the wall structure 46 or
of discrete drain apertures therein because of surface tension of the body of water.
Overflow 60 from the body is over such a rim or through such drain apertures and may be
into a second body 62 contained, for example, by a wall structure 64 surrounding the
conduit 50. A drain aperture 66 may pass a drain flow 68 of water containing dissolved

30  chemical which, in turn, may be directed to a feeder outlet or may itself form the feeder
outlet. The drain aperture is advantageously located proximate the lowest portion of the

second body of water 62 to permit substantially full draining of such body.
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30 chem cal which, in turn, may be directed to a feeder outlet or may
itself formthe feeder outlet. The drain aperture is advantageously

| ocat ed pwoxBnet’es t he | owest portion of the second body @®CTWesvHB888L t O
permt substantially full draining of such body. 5 WO 03/047715

PCT/ US02/ 38824 \Wen the feeder is turned off (such as via blocking flow
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a 5 very small aperture) may be provided in the wall structure 46 to drain
t he watd@rwitidwconmletaly diseagagstlfroneadiody 4% Aldwyghengéditienal dediefesi & no such
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vat er  heeoff8eondit ods 8dvahhgEoklyeRee 3d fo Sk ain UPRMtdRREAfithe bdts 4§ ow 54
woul d constitute a jet fired directly into the foram nate portion 44 and
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di ssol uti;on.rate. Advant age I the d h_af, the outl.et 52 .below the
surfac éltl it)q‘e atbﬁgncﬁ S (1; @164‘331 I lﬂg?cﬁ'g% O?‘ﬁ?lescsé) rt1 cﬁrtslgeg %1 afeg[alé@f 8 R?%tart’t tge gngé)A's uch a

j et sowduad condfitile ki@ firediesctll iy thesforfsihate idetiont 4ean@ll cBvRiA4@Or tion i s

nore gently reformed in a wave or elevated portion fashion. FIGS. 3-5 show

gr 4t edigabing the gheraisakand sansiegie vary highenftiad dispolvdon jafe. Adyyressosslsnd 15 4,
th | Qrj.nat i tian 3 h d 86 of
he {ERGLOSHLSE HRINAGRIH B0 SRR BEBAPAED ROSE BOEPR SSS ° ©

adj ust go e Wadied jt ko Mat, Mitudhe febeer floReid eéstdrteamnarlevhict doaion iPaRkd i ON to a
maxi mum fl ow rate. Feeder water flowinlet 36 and water flow outlet 38 are

al so siesuky rafernmdan s waviger sleptpd pejiondeshiton. has a central vertical axis 500

and i s sho j n.condition Ln | gri,nati onsecti,on ,of the
feeder, a W%bg 'e%{%rsg]ioweé% 8&3%&4%12& ghﬁn %Qﬁ?ﬂfé}f%&?ﬁg% geeg?ra%ﬂ ‘ g‘} @gg{e@ i3na§‘dbody of
watisr S0hepgipet clabesatinglsestim I5aing teOleier Bélyswitioeor BlRO 86 of e fomiet,h of a
body 72 of a reservoir container 74 containing chemcal 76. Exenplary

cheni cdlovbeaniiedier erenatge3 EBoiugingheiogiiel rokt 39 afivsthiis seakar dlovt tranghithabl e from
o o 1SS B B SRl o SO BRPR L AR ik e

api ece and are mrersed wthin the

body SGatérSl@w bhiddt 3Raime M@ ghddvn/ 8n WIG.S) tiexdehiplan fedded 18k afcemyal vefifeal By way
of size reference, the nozzle may have di nensions effective to carry a

wat er  #isgiOradds giovheingaen onditigndn thenpen ehlaripationsgetongif tee fesfler, a

nOIZWi t Q%ﬁt?ﬂ%'l&/%u&tf 362 Bpt%e fs&r%gc%rof a dissolving body of water 504 penetrates a
foraminate cover 70 secured about the mouth of a body 72 of a reservoir container 74
containing chemical 76. Exemplary chemical briquettes are 65% by weight calcium
hypochlorite available from Arch Chemicals, Inc., Charleston, TN and weigh
approximately 7 grams apiece and are 32mm long, 19mm wide, and 13mm thick.

25 Immersed within the body 504 is a flat fan nozzle 78 which expels an outlet flow
506. By way of size reference, the nozzle may have dimensions effective to carry a water
flow rate of between 0.2 and 2 gpm at a pressure of 5 psi notwithstanding that the feeder
may or may not actually be operated at such specific pressure. An exemplary nozzle is 50°
flat fan available from Lechler, Inc. of St. Charles, Illinois as model 632.884.5E.BC. The

30 nozzle 78 is secured to the upper end of a conduit 80 as is a wall structure 82 containing

the body 504. Alternatively, the nozzle may be molded into the upper end of conduit 80



may or may not actually be operated at such specific pressure. An exenplary
nozzle is 50 flat fan available fromLechler, Inc. of St. Charles,
[11inois we mbdshs 632. 884. 5E. BC. The 30 nozzle 78 i s seculP€d/uso2/s48e4 upper
end of a conduit 80 as is a wall structure 82 containing the body 504.

Al ternatively, the nozzle maybe nolded into the upper end of conduit 80 6
VO 03/ irié e $A0IE/hiSeR4138 88dduitdd] Ogerflbe 568 Mennthedodnb04sallsonigwint  80.

Overfl ow 508 fromthe . bo 504 falls into | et .chanber 84 within a
| over Pis chypber o "Hﬁ“%ég‘éw@ og¥ PPHIOnOL a%?g% ‘%ﬁ%e %?@%I ary base conprises a
princi pal n?g{%%{en{}ﬂ@%%e éd?ﬁeplﬁg??@ﬁﬁci ASn@nbéd TorinRdy foFekdinp@, &fa @ pol ynmer

(e.g. polycarbonate)” In th mof the outlet chanmber is a 5 second or
out | et uhicaty noildingb£a paifhes (e.g. pohdargnatble Inctha dattom@d theTouslet dearer isd et and

outlet 36 and 38 are respectjvely assocgiated with first and second end
pord i o?@ogéohﬂﬁleégo‘gf?fiwﬁ%ﬁ#ff% 0 _&m% 59811&‘}3 fpl ary end portions are
tubular  for, RlhA9niM Ellfﬁélrtfet 69AWBE SreQbspelifycbl £86diael QAISHSE /M AS 1S

described in greater detal bel ow, the manifaold serves to receive inlet
wat er , setonéehd pdrtibea®0 aral 9of 4 maniéfld 94 cTheasabxamilarywat gortiangaretubiier

hl ori nat i Ct f the feeder,. i hlorinated water fromth
chi or i AETRHILSEE HEROTGHE B9 GIoIHED SHTBR A S TRELE BRI Bethe. pool .
I nter pBélﬁgvh@lgﬁﬂ%%ald dehe B bR dneNwhibe dRE8 ahrAg okidher feRdEt 80 and

outlet c on the other hand is a valve structure 95 governing the
f 10w watdr ndvoartl e ahiborthsiting aemdiod@fithd feeder, rbesiveuthl@inateshwatefrom1Be The
manifold (FIGS. 6.and 7) |s forned with a central, verticall xt endi ng

t ubul aPth%?‘tanQSSf’t\‘/%= B‘bthﬁ‘ﬁ&%e @W‘?ﬂa‘yatﬁrﬁ@’ﬂﬂﬁe Q%olahggpoieﬂéaeﬁyﬁeg 500. The
aper t upg rﬁ%iﬁﬁ& gill 1R orR3BAAYRY He Anddt YCaRIIRE Ldbeh 84 bndige SB&Hahked bel ow.
An outer wa 100 of the manifold is spaced apart fromthe inner wall 98
al | owi ixp caiverstnicaat P goferomgtthellows vp into thetvenduit st dowmfromghe phidetspaces
between  the walls 98 and 100. The manifold includes a pair of 20 upwardly
open afB¥8ber02 and 104 respectively toward the inlet and outlet sides from
thes centrakpay-Hid 516 2% 7)T0e5RcAREM ARRE] PENIBhNy SxiBhdis GibGRr Of a
por??i on of tTfl]le V\ﬁ% eirad(l:}r?ovw ng t)hlrougr? the feeder to/fr}(’)m t he@gchj orinating
sect i onvalll98 wihick keupds arognieaizpditue 96, aboltdhkelayis bO0.dheandrtagtdb@ermitows 520 and

522 are identjcal and in the vicinity of 20-40 gall r.m e .
The di PEFEEUCKE AL SRR ES SoPHPSHHG Ay mﬁf?@ogoﬁtﬁsmaaﬂgm( e b
in the %éc%ﬂgbﬁry 80 tHe Zidr §a0PRalWividy RniRAGSioh lHRMh tHe4BlePRSEE BEdEet ween the
wal | s 5 an 100 so as to bypass the chlorinating section, accounting for

t he di filirengintbe spaces between the walls 98 and 100. The manifold includes a pair of

20  upwardly open areas 102 and 104 respectively toward the inlet and outlet sides from the
central axis and wall 98. These open areas permit a diversion of a portion of the water
flowing through the feeder to/from the chlorinating section. In an exemplary embodiment,
feeder inlet and outlet flows 520 and 522 are identical and in the vicinity of 20-40 gallons
per minute (gpm). The diverted flows 524 and 526 to/from the chlorinating section may be

25  in the vicinity of 0.2-0.6 gpm, with a bypass flow, 528 passing between the walls 98 and
100 so as to bypass the chlorinating section, accounting for the difference.

The exemplary manifold is molded from a polymer such as polycarbonate. The
exemplary manifold is molded with a pair of mounting brackets 106 extending upward
from the respective inlet and outlet tubular portions and having upper surfaces for

30  engaging an underside of the base 86 to which it may be secured such as via ultrasonic
welding. The mating portion of the base underside (FIG. 8) comprises two sets of

mounting ribs 107 on a portion of the base defining a bottom wall of the outlet chamber.
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The exenplary manifold is nolded froma polynmer such as pol ycarbonate. The
exenplary manifold is nolded with a pair of nounting brackets 106 extending
upward fwormBoiE1s espective inlet and outlet tubul ar portipcmasanssshavi ng
upper surfaces for 30 engagi ng an underside of the base 86 to which it may
be secured such as via ultrasonic welding. The mating portion of the base
under siBriween Bes) isaolepressed generelly exlindoital vabigrelémment cotbpartipdntdf8aApthet i on of

t he base.defining a bottogmwall of th utl et ch r.. 7 WO 03/047715

bor UeaSEEAMhY Rafo BBt R 4 BonteaP berte s Hebia i HET T vl M BT vl ve

el ement] 10QTRAANARMe t4 @ mMifdld SperRed 08T PIG, bNWhHeR TRembIENMhelrin 8F ANt I al
generally horizontal web 110 having an aperture 112 of simlar size to the

mani f ol walbPeistsgrlengdp sestiref|tGle, wath bl tasdienthespertodes 96 and bF2.{The wallaldo 98 i s
li ngl d tg th b 110 | i t 6 d..112. Th
va P 100055 EGne Pisted? pifEndine b s oAl TPh B SHRRSA BRI E6, and 104

are si nieb@ed Yo SRaFdbNAlnkir ¥ 2O BE Juflel B6oEN 6 2BdRES [FIOK. 5RLER) aslngut | et
scoops 116 and 118 (FIGS. 5 and 8) depend fromthe web and penetrate the

mani f olftoro pheweh sadpastate asmanifad opaherescwbymsasidtbleh Thest@opguildent he

rmn £ ol e S s oGP oo 20 GHE st FE bbb eat Aort Tt et o2,
r especthMffald inlé JonandiRwexsariihasusheRdREh Mt mdnlte1d dudeb oD 2dspaiiher26 proceed

respectively fromto the chlorinating section through the valve structure
95.10The val Ve the exseaplauy embeflinebas the flows §24 end5asmrodd0 r¢speaB.eldiramdo10)

7 ¥ angodnd o e o Rog ey B R e ire BS it SBver BT PETE 156 10
t he exempleaddmeitIGdi(FEFE. 9 dhb QoY pdRral liﬁag%iﬂ%%%ollm!é?ﬁﬁcﬁ{dal offfBhded of a 15
|

pol ymer such as | ow density pol yethylene ( vile the 1ower flange 134
i s si mifpanredby vipnedend loavey flangss 1BDRE 13thaviseawhegliginediogethdr, faget her via hot
pl ate wel di ng.,.The.val ve . el e t i or med havi first .and secopd ports
35" and g sy Haoind FRaimet. g abbe ok [ i ahieuo8nacEars s 1az
ands5144olyndrhach BPRNw ddnsit@folydiiglend (HPIOIRilelfe Idwer AR PREE sithilange s
centraIApI yﬁ?gcaged and al iﬁ%ﬁ%ﬁ ?mﬁfh ggjlooﬂ\;/)ver 1i nl et p(grt 2%[50 (1I§ISIG 5) Etgo t he

condui tmolded (g TolLPPEsandperlinglBgecined ttogetheywis hdt iplatgyeeiding Fhe walvapar t from
the axig 500.sp th W th the valve i n ientation. it 4s aligned
i the et if Portogf hevitt ik iiEsectifd i g Ao TR IO Phah osier lade 18

| over aind AR sbécpagRSts 382 ahd)1 44 RSBSu Re ahb ﬁ&tpbﬁh@%@hleqip&s@f vi a
the valve elenent interior. The second ports of the [ower and upper flanges

are spdbaage isgsatrally fosated ed aligned 50t a Igwgnitetipod] 150 (Biposia e coadifii r st port
of 2b he §09“f‘ﬁé ﬁ];s!t %8%6138-5? fhe lower flange is spaced apart from the axis 500 so that, with the
valve in an on orientation, it is aligned with the inlet scoop to receive an inlet flow. The
first ports of the lower and upper flanges are in closed commﬁnication with each other via
the valve element interior. The second ports of the lower and upper flanges are spaced
apart from the axis 500, diametrically opposite the first port of the lower flange. The
25  second ports are in closed communication with each other through a sleeve portion 152
depending from the upper flange. In the “on” orientations associated with the “on”
conditions, the second ports are at least partially aligned with the outlet scoop 118 to
permit flow 526 through such second ports and scoop. Likewise, the lower flange first port
is similarly aligned with the inlet scoop 116 to permit the flow 524. Accordingly, the lower
30  flange first and second ports respectively serve as inlet and outlet ports for the valve
element and the scoops 116 and 118 serve as inlet and outlet ports for the chlorinating

section above. A gasket 154 (FIG. 11) seals the lower flange to the upper surface of the
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25 second ports are in closed conmunication with each other through a

sl eeve portion 152 depending fromthe upper flange. In the "on"

ori ent at iwp93asweti ated with the "on" conditions, the se®cmdSpvsess4 are at

| east partially aligned with the outlet scoop 118 to permt flow 526

t hrough such second ports and scoop. Likew se, the |ower flange first port
i S si mbbdrwb. dhiegaddt wichilet hmei midedut@wongentGpdrtiopeand gortibies f | ow 524.
Accordingly, the_l 30 fl first [

s i dierehdin s EEROaih SrrssPORB AR BHGHEE ARt 8 SOBORY 116 and 118
serve i 0 - L S@ka the @bl &tiinBiibRy section above. A
gasket %@4‘%’1@—‘%&%%%Yggégﬁspe?ﬁgé&%%vr\erdH]ange toél'? elbﬁy per surface of the 8
WO 03/ 0477 1AnRCciiatich 8if 38 B2 FIGH dy amel)) dEpendg diske theivableledesent mmbis and out er
concentric portions and portions her ebet ween igned with scoops and
wi th aseuesdihersiorsopsdo a?ntff&rrfetaﬁ%m% the ¥pige Glsment- ?@%ﬁ?f&ﬂla@/ %hﬁ’éggg 160

depend ' j [ ¢ ' ; ti 170 (FIGS.
o and 0% H0nndl ppa ke el 217 fob A il e ANBLCRRFDRY i o 50 as 1o
cont r olflatigy 84| D6 pedvehtrelaviat veatidre aphirality b€ peste T ascyndshpfrtardlfOm thd| G 10)

has an upper nounting fIa_ng;pl?Z for mating with_the val ve el epent | ower

f | ange MpyRtingrfangeApd it THeeIvE 30@017?151?@??% Soék‘_ﬁﬁ af i t?'ﬁ vgkve glsmeat Tascends
upward ﬂtfa%%eni & i1 ong, thé Qﬁ'ﬂﬁ]p?lﬁges' afa %ﬁ@@ N8dn BY ofiRFRLEHBREAry sockets

175 in val ve el enent 1ower ange 1 t 1ts lower end, the shaft

i Nt udesgaaifgacaingsiemenitatyoieatare aftaroxifrabend ef £ leverld cengelgirmd 88 (Ekpl enent ary
feature of a proximal_ end of a |ever or control _arm 180 12). The

Fl
shaft pakdbe shafy passes thraueh dia seairalmanirold apesiyes (ReEmoyemrnt ol g &Aehet of a knob
at th {; f I t I O rotate
about ?rheceidlgtéllaégl dggghé)lteﬁ%ﬂ;%é) hﬁg&% lt%%lﬁ%&%@tg?%ﬁ?;?%ﬁé&ﬁ%?%%t ed above, in
a seri daoath 4 plutaliy bEodiattatoms, Ad feed gove sin B38rienal “bAD osemat@dnsgthed wi t h t he
scoops 116 and 118. The degree of alignpent can 15 provide a flow rate
adj ust PeHE 13gand w%rﬁahgi&siéw%wémpﬁgl%ﬁél%%élegﬁ °q 252 n{%f"é’pect to
SCcoops i gREniAl i ; | ar
errggdi ﬁe}@]v?d@&fl%%%%ﬁgpggé portaéigo I's rgf%’??%lpghgﬁg%égﬂteﬂﬁlt{i%p%a%gggl Y
di rlelct iscoopad 1 Gagd hE priolvides o soraewha bestrictel] fldwenithe exengdaty eb®8dingend, seri es of
smal | holes to provide that, in the restrigted conditiqps, the inlet flow
i s mor dhele; peit 4a0 tsrraﬁtli@wifélgefﬁtﬂme r fﬁ%ﬂ_ﬁﬁfeaﬁa%ﬁ el e 20
aCC“”“'o%%JuB& '@‘[e i‘ﬁ?e.tt?&t lbgi@@fr{égof{]}hﬁl BAEd ®ro¥idblatSn nRERSHbHLYI tY 1S
decreased, naking | easier for the user to adjust the flow through the
chl or i rahditignss detintzh flawds ntoherestrigtedtthan i dedoutiehflew tb avgidtundesoabler

orientation, an "off/drain”, orj.entatiqn,, the rt 1 i [ ., Wi
accumulat?on of water. In making this senaes o?ﬂoles, sens‘l)t?w%y is gcreasseg, rhgan?gd 1tWI th the

easier for the user to adjust the flow through the chlorinating section and, thereby, the feed
rate. In yet another orientation, an “off/drain” orientation, the port 140 is aligned with the
drain sleeve 160 and the port 138 is completely blocked by the web. In this condition,
there is substantially no flow through the scoops 116 and 118. Rather, the drain flow may
25  pass through the valve element and through the sleeve 160 and into a drain pan 190 (FIG.
5).
Above the valve element, the exemplary conduit 80 (FIG. 13) is principally formed
by a tubular portion or tube 200 of a unitarily molded structure (e.g., of polycarbonate)
202. The exemplary conduit outlet is provided by the nozzle 78 which may be threaded
30 into an internally threaded upper end of the tube 200. At the lower end of the tube, a flange
204 may extend radially outward and may be provided with structural reinforcing ribs 206
and apertures 208 (discussed below). A step in the flange extends vertically upward and
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drain sleeve 160 and the port 138 is conpletely blocked by the web. In this
condition, there is substantially no flow through the scoops 116 and 118.
Rat her, twe odwai7ms f|l ow may 25 pass through the val ve el eneot/tsoz3gsk4 ough
the sl eeve 160 and into a drain pan 190 (FIG 5). Above the valve elenent,
the exenplary conduit 80 (FIG 13) rincipally formed by a tubular

port i ofapan extigmalp thresded outer pantlpnyllaaﬁlgﬂ‘edl%w thettop ef T(hé.pgl‘tlorb?ru the

pol ycarjaonat e out | et i ded t he nozzl e

Th |
D v P eRRg b B i G SRR a3 290 TA heal e Ho g e BB 0 OF [
t ube 2@@11 &s hhfed RUEH p@ﬂﬂp&{loﬁ hes Ueied B d él@t@qs haa% 1%%6&&%;@@@1211’ adi al ly

out war d and maybe provided with structural reinforcing ribs 206 and
aper t uead czgmfmm@hmglnsb 8l h@muctwesztoéps renelvﬁlnfananvger mlem déthgevalviecal | y

rd and 04771 /U hreaded outer

'51 ofoBps ety oy Ing DR G BSPL B L Ssed IR T 2 cont | nues
furthe& Qiadayth dopnerhéiarg tr &&1 SERRS (FRR.E 1P Bried Bly@nder i8hd Vdlve t he
flange ?s fornylcahd vvlptqeh a prgvvl e?)ortlf%trll 216 (gg?l nZd by alys otpt1218 hav? ng

i nt er seempagmenival. AltermativelyctnflengniGeamapbe sacuied to Pass Sstinuweans®f202 i s

t h I 10 8 d t el
wbove Fiisto 4PU6Y BREsafiet briliRica el PR e SR berpdi iPae 4
conpl emaiy 2x4/0ftthe pagEX 6RPEhsRBNnE 302 ()Ellréﬁt} oF ddrait iRdbnkitioas 32@m theuppg val ve
conpartment wall. Alternatively, the ]@ae 204 may be secured to base 86

by loreamurfage ofgheeuties cigamigy bbﬁ«pmswflhﬁora@gu ¥ sqchrecthe slgue d2dn plackhen

ot or &7 P, R0 BEITAE Srachife 8FRs o B4 b et lFe Bl e B0

out | et a6hanPEFIChON)icaifiedah thireR B MeAipp¥r 8RS 6f thBSalvk eligidnt Bpp@d2 I n pl ace.
When so secured, the underside of the flange 204 bears agai nst inner and

out er dlapge G%IGQB@ Tbmdrlz-ggre(mc@vqlv)sedanlﬁ al quiletfiew patbs apé therﬁérug@mer

” spoctt e Gl K8 S RabalfRT o p poRRRekengoh i eelf Dol R | o

ti ght eRtigninBhOyvkiNte\oatlMSc6SWRIE BRdthertiOirPalR@maht WHR KR RRR @efeve te apertures
208 is in 15 alignment with the outlet scoop while another is in alignnment

with tﬁ@spdiﬂfa‘i’q}a}’@lcé’éaiéotﬂtlﬁt aﬂéé{ﬁé@ﬂp\?’él y facilitate outlet and drain flows.

I th m 250 (FI G
1 e xR RE, BBl R Gle Pl er bR S Vor 0o B0 TG, 207, T
the valily sérciunple @R Gndlhauaiebyidmb] Raehiv pdrsso\ng wal ahaner. A

central tubular portion 252 of e 20 menber lies at the |ower end of the

val | sBPEtGSe Wlh@ﬁﬁnﬁ%&léld\vségl"m ehapbder. drrgniegl tetidar portion 252 of the

20  member lies at the lower end of the wall structure 82 and receives an upper end of the

conduit 80 and is sealingly secured thereto via an o-ring riding in a groove in the conduit.
The wall structure 82 includes a first flange portion 254 extending radially outward from
an upper extreme of the tubular portion 252 and a first frustoconical portion 256 extending
upward and radially outward from the upper/outward extreme of the portion 254. A second
25  flange portion 258 extends radially outward from the upper/outward extreme of the portion
256. A second frustoconical portion 260 extends upward and outward from the outward
end of the portion 258. The exemplary portion 260 has a plurality of openings 262
permitting overflow from the dissolving chamber to the outlet chamber. At the upper end
of the portion 260, an upper flange 264 (FIGS. 14 and 15) extends radially outward and an
30 internally threaded collar portion 266 extends further upward. With the conduit structure
202 installed in the body, the outlet chamber cover member 250 is placed downwardly

thereover to install.
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conduit 80 and is sealingly secured thereto via an o-ring riding in a
groove in the conduit. The wall structure 82 includes a first flange
portion 280 0axsmtli ng radially outward from an upper extPeraSot/3gshe
tubul ar portion 252 and a first frustoconical portion 256 extending upward
and radially outward fromthe upper/outward extrene of the portion 254. A
second 25 flnamgxeppidry omno Ris8tians tabmgshe wgiftinkgy peimetar, d phir ofipawils 270

/outward ext of th ti 256. A d f i ti
260 exCEHad A gread. BRIESHaRS o o PRSI A G G A B ST EEES £ o 268,
The exﬁqﬂ% Bt Bﬁ&hb&%i&%méﬁe RbiY @ldels 74 &Rﬁ@?élﬂﬁet@ﬁc?fth@ mtting

overflow fromthe dissolving chanber to the outlet chamber. At the upper
end  oflarigeeqine donmpl@tntarvettipEribs 2 Znig¢hoéutlet Ehadgher sidewald to1@igubaxiyends

radially outward_and an 30 internally threaded collar porti 66 extends

f urx helocfp g @embgs 490 ﬁ@e%‘aﬁﬂ%ﬁﬂf‘éf F%é’taﬁﬁ t Qﬁﬁ&lfﬁégéﬁ Ec’d’tt Pﬁ{f’Fﬁ%P body, the
out | et r . I I ScdthA thenrgemManyto install .
10 WO 8%%fgﬁ%%%}%§§§§%e% ?10 an g@%ﬁp%ﬁ\g?w%aﬁg%%%ilons g ong the top
f | angethpexledreslenr receivpaiarconiplgpeentsy 2xternaHiFtiEedit)l pdeparnd a tRpwjentt i ons on t he

pawl s 270 engage, conpl enent ar% i ndentations 272 in the outlet chanber

si dewafhemicH CoBiaIngh FEVRIBRIAEPSIYHL in the perimeter of the top flange
recei ve co MBIt hGas & Cebfh1a) cbhGireHYA flcnehader sidewall to
angul arly gP‘Jf(%ggEieﬁ%e rrg%%?ﬁs%%ﬁé,%\pé%%?gs 2178 near the base of the
col( ar foghinatectovenT0 @fg.f helded pf HDPE)Lghe B&dy Te(ers. 1 midad nBBPE), aady wat er

accunul ating on the top fl e. The inter.n If . tgreade .col | recei ves a
conpl efiPRIBEFIOBECSTALS PYVE ﬁ?g%‘%ﬁ’e PeY Eﬁ’r}ngtfll o0, ot g gomfainet HE%K& al
contal Rep.S¢hY é%é?a?%o'(] 1Yy enghdGnd BarRbOViernh iht @S ol Bledlols 70f the

exenplary contain i ncluding the 10 foram nate cover 70 (e.g., nolded
of HDPHed tb heounothe coBtafrer ¢p thefmdded of HDPE), and a shi ppi ng/ storage cap

or cover 271 renoved prirﬁé .0 in tq.ll tion 8@ Fqn olgt ai negr an Fée f eeder.
The e?errpl afythe syempiam© l’é‘ﬁ’@ta%agné? ;%9%?% Qég ’n F‘??Elé c?é’eeﬁ; @I_he b?dytEZ
us - i : : Rpéli ment , e
fegger ?egg% ts%%ilt&q?%q%&%)chﬂ?@ctsag%%r ed r%ﬁogéeah{l Eg 11}5%Sfﬁggdmgr@%g%e encl osi ng the
C EenmJ;J C ahtleiﬁhambereﬂlmencbnqﬂarbricngdrys m:oglegswif agmti]h ontisiheshes PolFfearbomw et
chanber. The_exenpl ary cover, is nol de a plastic materi ) as

pol ycafpbisapdyaniaggoysyy, ?Mﬂf‘%@%@"f“ﬁﬁ ﬁ%ggglgﬁpquﬂ t}lyfl?aé'nbsegg’rt%cﬁﬁtﬂgl t hough
It opr eF}%ﬂE{B Jmér @@lutdbpé Fdﬁgh%&%rab@f&%@&ﬁé ¥0Z Q¥8inatiig insRfiaRyr oughl y

me 302 term nafl |

par abol ol i

in arada
outwardly extending flange 304. An o-ring 306 accommodated within an annular channel

20 in arim of the feeder base seals the cover to the base. To maintain compressive
engagement between the flange 304 and the base, a locking member 320 (FIG. 17) is
provided. The exemplary locking member includes a first internally threaded locking ring
portion 322 and a handle 324 extending upward from diametrically opposite points on the
ring. The exemplary member 320 is unitarily molded of a polymer (e.g., polycarbonate).

25  The ring 322 is dimensioned to fit over the flange 304 with a downward facing internal
shoulder of the ring engaging an upper surface of the flange. The ring 322 is screwed onto
an externally threaded portion of the base rim outboard of the o-ring 306 to compress the
flange 304 against the o-ring. The handle 324 is dimensioned to overarch the dome 302
when so installed.

30 In operation of the exemplary embodiment, in an “on” condition, a principal flow
through the feeder is through the manifold inlet to the manifold outlet without passing
through the chlorinating section. A relatively small portion of the inlet flow is diverted by
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outwardly extending flange 304. An o-ring 306 accommodated within an

annul ar channel 20 in a rimof the feeder base seals the cover to the base.
To mai nt aWo oslompPressi ve engagenent between the fl ange 30&cCanisor/sss2base, a
| ocki ng menber 320 (FIG 17) is provided. The exenplary | ocking nmenber
includes a first internally threaded | ocking ring portion 322 and a handl e
324 extleridiengroupvaihd chlobinnidh@seetion (thé Exacopppsitios beimgntssr astustdpde viei ng. The

| nb 320 i itari.l ded of | 0.,
T S COENT R M S
with aeféﬁi@ﬂ}'\%iéidcfopaﬁ‘[ o t}ﬁtcﬁérsﬂﬁjing\)’%{%ﬁfﬁlefjﬁ{d, Ofa tho Blevatdh SNRALIrRGe N upper

surface 0 ange. e ring I's screwed onto an externally threaded

port i othepdof}in® thaslkeenticah resettin Qb ecflow fremahe disgpl8dg chambemontags t he fl ange
304 _against the o-ring. . The handl e 324 is_dinmensio ta.overarch the done
3025 wHisRolxed treptmant chgmicahand prgpesds frayshdhe f‘li’l%ﬂlé?@eé‘]@ldtﬁrfgu B’y‘r%ﬁ’&ﬂ‘ilﬂﬁtt , in an
on” Cf}fé;ﬂh | i | G €063 SretRli@ngh the

mani f o |]§ﬁr'g{hetlgtat ed?ﬁn%r%?d gﬂﬁ%&%i&tz ?@P&\%ﬁ%ﬁ p%zlggi ng tehr (;ugh t he

chl or i aé¢dntpesed irefiect waves veith thelryfleteil waves tandong tofcandebthenhadertt] ow i s
Chi or | REYPYG TSB! BRVE ARG R AP o6 P bls e e BESPSHN 62 DL vi o

rotati : . I . i £d flow proceeds upward through
t he va?%ﬁlg*egﬁéoﬁﬁlﬁfgggﬁﬁebio-ré gfglhfgﬁg?ssol vi ng chanber and, via the

el evat i on offrdrhé¢hesutfebcemttehehedivertédwatet flews theorighahe veseelemient andver f | ow

fromthe dissol ving, chanber, contains 5 _di sso treat nent .chem cal and
pr ocee QUtELSEORYR THRE hp Brincipaltlong sxiige f}§|q1a1}1}r'9}fc§9‘tswim rgtféﬁtheff ey . The

| nt act ;pRLLAASnG fdﬁ)l@%d}"@% lrelﬁgﬁi_n?%mfcﬁl WIELARBWNWAES THE2IAEELES) dreved

advant ageous to reffect” waves with the reflected waves tending to cancel
t he i nehaemtainanaxiksendithifdl witly ajyifion the haadspace oftthddwslet ahdmalese ipowies foe al ong

th | i ith i | tral ti ) 02 int bod f
water Guhe sproprinny B eiahanBer St SHBnet FhRpisl AR BR oPTERIR hr ough t he
vajye ‘?év%frgsf'\gvat@f‘ﬁthé’F‘ﬁt!le%h%ﬁ?&l%ﬁl%ré&daﬂy Asd Eftredporiah a'rﬁ;’ deAMnEmEt i ng the

mani f ol d. chemcal 1n the container " is dissolve depleted, the
r emai nihegispheimibthensby largady combervingthd ambhet aflaogedseht dlye afver 3Mkhademnt ai ner

ill tend to_ fill ith air_f t head f . t h i
or der  gEvert e [k e i RS By R opbaten iRt et of PRRT et |
chem Cﬁl{xe odifet Eme?mrg?%% %'ﬁcgéﬁéﬁi bélf)w"ﬁﬁg{enﬁ&ltiﬂﬁle%éh{aﬁ{erChanber wi

1
gradually rise correspon gl >S/ seal 1 ng eadspace, and t her eby
| ar gel ypreforabby atisometitiermetiataheight dong fhe egmhiit, 3Q. ireopaeteon, 3Ethehdipper is

20  maintained at an elevated pressure, e.g., 0-8 psig and, typically 3-4 psig. The body and

cover are sufficiently robust to withstand all operating pressures with a margin of safety.
Advantageously, this includes withstanding a headspace pressure of up to 10 psig.
The feeder may be placed in the “off” condition, for example, in order to replace
the container or simply when it is not desired to add chemical to the flow. To do this, the
25  user simply rotates the valve element to the “off” position. In this position, the entirety of
the flow through the inlet port 90 is directed through the outlet port 92 without passing
through the chlorinating section. In this condition, the outlet chamber may drain through
the valve element into the drain pan 190. The cover locking member 320 may be removed
by unscrewing and the cover 300 then removed. At this point, the container 74 may be
30  unscrewed and replaced. The cover 300 and locking member 320 may then be replaced and

the feeder returned to a desired “on” condition.
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prevent the level of water in the outlet chanber fromrising too high. The
| evel of water in the outlet chanber is advantageously kept well bel ow the
chem cal wp oBlher7e¢ont ai ner, preferably, at some internedi afteThsoyses24al ong
the conduit 80. In operation, the headspace is 20 naintained at an

el evated pressure, e.g., 0-8 psig and, typically 3-4 psig. The body and
cover are siif énecnamor k/g{riattiohloatthiscsymmmmamtiedlwh@géiraﬂbwghmughﬂm es with a
mar gi n of safety. t.hi s i.ncl u‘g]gs‘ wi t hst andi a headspace
pr essufegdgm bq‘élr%(tﬁ O(b‘g %ﬁéﬁ%ﬁ@@?gﬁ?yoﬁ@ al8Bd®q 1?%&[“]]%1‘“? ht&et)ndi tion,
for ex 08 feH %hér@iﬁtﬁ@fgeéé 1ehotdh a%écf‘iB'tH Weary fiov, S not
desi re%ﬁﬁ:mﬂ?la H)el eag‘lﬂ::oé tlo1 tﬁgﬁ)f I ow. i s th 25 ?Jserarsy: rropl y

r ot at epath lo€ theaimcalaﬂbn epstdm bt it heatedfsb thqj (oalyta smnall dmersﬂcmS)f fesbtal dow t he
entlrety of tghe flowthrough the inle ort 90 is directed through the

out) et thEysh tho cifpy Wsyﬁﬁ%aﬁﬁs ﬂi“ﬁ\‘%‘héﬁ %" chl ori nating section. I n this
condi ti on, ggﬁ 1@%&%& dGHk ARt b&brﬁaﬁéeoj&)hvmélbﬁlay%gﬁ @Y RN 1 nto the

drain pan 1 he cover 1 ocking rre maybe renbve by unscrew ng
and t he thebese DA stdoenthe baw\86¢itheAtasd MOsmpplmludetah«alvrccnhetmen’ne’l’11i§'4alnay be 30

unscrewed and r aced. .The cqyer 300 and. | ocking ne 0 t hen be
r epl ac®§mgAGmay ﬁ&%q Ef@a?e?lem@%td(?‘ﬁélathec?OastH@EP?@ 1ts %Wer ?:fgﬂ%ﬁ %éoﬁﬁlagz WD
03/ 0471 An ﬂ%ééﬁgﬁ{dééé%ra mpa@ureg QYin¥ a8 h@ms@ﬁo@ rFIt;hlgssmtaeml

substanti a entire t hrough t feeder may be direct edgt hr ough

t hE) chhpq:rronatateig cﬁaﬂnfemntlalrartalye)f apen‘turcwdendmg\ﬁorﬁhlfgstrmrtm@ 36garticularly
rel evant se setu wher ei n f eede ated ip the

pri marg1I 1 nfeﬁ‘Ee PtF@HP%‘frF%%géVﬁl@%\ Eﬁmnggé iegﬁeeﬁ“&af’ hat only a
smal | djpes i % ﬁg f&%s R/Qlt/@leleiﬂeﬁi"’oné td- Qﬁ%P‘cﬂésé iﬁrtﬁfeﬁ%g Gbh R igpSt em passes
t hrough t he feeder. shows "det ai | an alternate feeder base 360
whi ch alignobent mathgtae feesienholdgnnlettpprttﬂlereba]sw Bﬁaneksnmtaeslmlbiembmsaolﬁ?;ﬁhet he base
360 may incl ude v element. This ya el enent |ff rfrom

ol ermontrst Soertie SRa LIS et St pictiPerErnRe SRgBrstas #rOS BT 11 ange
| NRJ UDGSqiahh ofth bAY aidlsp @B Tat 5 rl‘ﬁéreﬁfaeﬁfé'a@guﬁﬁe VhiSe él'efn%ﬁt B, The 'ﬁks@ ap&t@OWs a
single 10 appr oxi matgl circunferential array of apertures extending froma
first apeistsized t@&ﬂuawlarbas@meﬂom erﬁbut@di)gallqms@cmmum dhapamaiongs 366 to a
| ast aperture In the erl tlons this val ve

el enentPerBREs ?t% agd, inggpmgip ég’érfqu &P%é’ln%l peftH’E OSTG%JP‘?Y nt with the
feeder . hadyry ﬁ&%tsopag kd bﬁlreectqgﬂgﬁ‘ﬂnai 1%01%91&5%@3*:1@1’1% 4 PRYSIEN BidhQlbw t he
first apert 64 1s 0.055 incC di aneter and the remaini ng apertures
366 areat@uﬂaﬂlqckmaﬂﬁentmodcarret er and are spaced at 5 increnents about the

Va%/ e el ema%&ngb andTZFbeshE\INraS\Eah?ep e‘?ement%m including the lower flange 362. The
lower flange has a depending keying projection 372 (FIG. 19) which fits within a channel

374 (FIG. 11) to limit the rotational range of the element.
A second difference between the element 370 and the element 130 is associated

with a difference between the conduit unit structure 376 (FIG. 21) and the structure 202 of
25  FIG 13. Specifically, the upper flange 380 of the element 370 has a flat upper surface 382

for bearing against inner and outer o-rings 384 and 386 (FIG 17) (e.g., formed of VITON

fluoroelastomer (DuPont Dow Elastomers L.L.C., Wilmington, Delaware) with PTFE and

graphite). These o-rings are formed having a section resembling a semi-circle atop a

rectangle, with the rectangular portion carried in downwardly open channels in the lower
30 surface of a flange portion 388 of the structure 376). Also, in the exemplary structure 376,

the nozzle is unitarily incorporated rather than being a separate piece.
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364 is sized to initiate a baseline flow of about 0.15 gallons per m nute.
The remaining apertures 366 add increnentally to this flow. Optionally, a
final apewOws®©4B68 naybe relatively large so as to provi @eTashassses f i nal
increnent to establish a particularly high flow rate in a shock treatnent
mode. 20 FIGS. 19 and 20 show a val ve el ement 370 includingithe | ower

fl ange 362.FIthe2 showes fdelartjd dhawisedieitle ndirogatieysystgnpt 3 ebrdmea P82 (FI G
19) which fits wthin_ a channel 374 (FI 1) to limt the atignal range
of t hetk 3#8????1%"%8838@ tg???@rpé‘?ﬁsdsd%{%g¥#’%’ﬁ%h %Flé‘ﬁ’éﬂetrtbg’iélig O‘(I%é el enent
130 is | BtQfaindt s B ShihSILNaR RS8R ehifing 8 BidigooliRialrefifii UCt ure 376
(FIG Zi%ﬁg%gh?ﬁg S}tnruct ureéjgozﬁof 25 FIG 13.e Sp(ralgi fi czglol y, the upper

f | angelidB42204 ditertes HedimoBied habe eetliindineddp end beg first and3®Rorfdolindsear i ng

agai nst_inner _and outer 0-rings. 384 an 86,.(F e..d., formed of VITON
f I udr o@%ﬂ&%@rgwwwﬁctlwwtﬁ%@% %Peﬁgf‘f.“é.g,(%\? mﬂ}?&ﬁ“ a_ffiﬁ%ma e) with
PTFE apgs 2Rt ikt anbRe6hritihOR03A 440 (PRY 28 M0 Rfted tS@E bhadtsiigsenbl i ng a
sem -circle atop a rectangle, Wth the rectangular portion carried in
downwathdIfyedepease (AKRNAB) and wplabiag teweani8dd sud $ops of the féddanife porti on 388 of
the structure 376). Also,. int X | ary structure 37 t he .nozzle is
unitarily iﬁ%?ﬂéﬁ%‘f’%@leﬂé‘(%r 4%&@6%‘&? f%“é‘e%?&%ﬁ@c ﬁ’é‘@{ac?‘l PSRN D3/ 047715
PCT/ U b GRAdiRD B & (REESH iddQnass AEoRheskam bltleekd.r cul ati on
systeﬁ&%%%§?§§¥ﬁgnla p&o? 414. 5§incibal Plom1to/fron1the pool proceeds

i ni@ i aMoydddhintetigi eutidt endreapsdo and 54 havsugteppad hehivtar strdcthierwitis smallater 418

t 420 dth f t urni .0 th | i . | i 422. A
di ver | 810 16T ERHATROBIP Moy KPP BYY et E oS Al Rt TiPlg oS on
| i nes ?é 43023081434 199IneE IHPRPGRS HEpYol rOuAEhd 4ADMFIhenligesdas 410 (FI G 22).

The first’ and second lines mate with first and second fittings 440 and 442
(FI G 28)stramrinddotvmstréren pod éittdigdd56 and #Hkeftentizombhe maimmagiasy! had

replacjing the manifold. and 00 of the f er 34. Fl G 24 ws t he

i ver ¢ bobusnd commet s Ui 6 RS PermsPeivo OGO wrniy Tifie Seate ol ded
bogdy 4 F&&lﬂ i {n'1BABdAYTRS ch1h9 rastdQMIS{GORRIG. 24t | et end.
109%/bl g’gé’%.&ﬁ? et g%dg%gtﬁcg?ng% caps 452 a%d 4_p54@,ﬁave a steqped_tubul ar

st ruct with imfiet tndseaplremovedridmissr e 4f2antsmdinggowaidgn dldckra subsipei i vel y

ti ith | | d | . flexibl 9., 1 25 d 1.5 inch
D) T OPFRR o M oY Fbeiarme PO s Do Adtb W XSl ety S ~
downst feam@idinld tht bB@s 1o mbet MirathpB168ah @ Res i AFBleha-H&hE ‘elgﬁé?ﬁl&é a¢6.0f the
to the | e exenpl ary

body and connect to i nes 430 and 432, respectively.
fitti ndsdbseripmsses through the diverter, a portion is forced through the aperture 466 to serve

20  as the feeder inlet flow. The feeder outlet flow returns through the port 458. An exemplary

application for the diverter 424 is a relatively low flow application involving
approximately 20-50 gallons per minute flow through the pool returﬁ line. With this
relatively low flow, a relatively high restriction is desired to provide an appropriate
pressure difference across the diverter and thereby an appropriate flow through the feeder.

25  For example, the ramp 462 may obstruct slightly more than half the cross-section of the
diverter.

FIGS. 25 and 27 show an alternate diverter in which the ramp restricts slightly less
than half the cross-section. This may be suitable to provide a similar flow through the
feeder at a higher return line flow (e.g., 45-100 gallons per minute). This may be the case

30 for relatively larger pools (typically in-ground), which use rigid conduit as a return line
instead of flexible hose. Accordingly, this alternate diverter lacks hose fittings.

For purposes of illustration, a number of principal structural portions of the feeder
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15 located proximte a restriction 460 in the body. The exenpl ary
restriction 460 (FIG 26 wth inlet end cap renoved) fornms a ranp 462
ext endi ngwDrmas™13 o bl ock a substantial portion of the tPemgiser/38824
cross-section of the body. A tubular extension 464 of the fitting 456
extends into the body to neet the ranp 462 and has an upstreamfacing
aper t usire sh66n sechisnedbidsdl nobdesles tmhkme@lhd produdtis\Bowever, ca)npmrpxabprodgctrs orced
t hrough the aperture 466 to s f hefee er .inl t f ﬁYV leriefeeder
out | et aePgHeraBlyRelded 1o 15Q 1P'Pett Vl%f I%CS&? 1kei8's 105651? B&ti6n for the
di ver t glow ?%nlla a?soareﬂ&!t%EHGY@HM&!’[QMM&%%@QB} CAT $1dBeds M¥E 10 ffleraftRE OXi mat el y
20-50 gal per mnute flow through the pool return line. Wth this
rel at i shekyngsomnd off oavious enginaemn@stlmphﬁg:thome,stone of whichivsoulé sffectthe 0 provi de an
approprjate pressure dlffsff ? across the diverter and thereby an

appy opfiisglogure fone Hsdigaryisktl meBaat: 25 For exanple, the ranp 462 may
obstruct sl f diverter. FIGS.
25 and 27 s%\?vtogﬁma %rgl?%(gl?lg %?’I\gfgﬁﬁggseﬁaﬁmt%ﬁq{akgﬁ?%n%&@idr| cts slightly
| ess  Neaertheddss, it Wil oy askrsent thetwaribhs modlﬂcatmmssma}tlm)me@ withowvi de a
simlar flow hrough the feeder. at a hig er ret |ine flow 45-100
gal | ondensgtingdromihs spifignd sggpe %éth‘? Rtk gbe%amp ¥ E]I’CJF Ay By nllaaf'r(’%g? pool s
(typi C?ﬁy%ca'l TS EA Y nsWtﬁé‘bé&%?fuhbt%rﬁl HiREd wﬁﬁ:h%aﬁ@%éﬁ'nrbultliﬂé@ i nstead of
flexib ose.” Accordingly, this alternate diverter lacks hose fittings.
Fol0 puVptsesmarfufadtinirg coasiderstions mayifluende the foroi tpb¢n1$)t apcpradedtiopor ti ons  of

t he fe?der 14. WO ?3/ 047;15 PCT/.USQ2/ 38824 ar ned as if
mol dediesder Hise i FRRfirapns PeVRRd: WImpyRa oS (ec%’rﬁﬁg‘rl%‘ila apgﬁgag{%rf are
pr ef er gpésl/tﬁg% dede i n%eﬂglﬂg% Ja'ﬁ'eﬂl dﬁh&ﬁmﬂs@e b & sdue Wesul Skclkke S fornj ection

Vi ews o reflect other arfifacts of the particul ar CAD
pr oc es sontsd of pH lg\erm;rAtc@rdlhgly, cthenvmigrslimerds ae within thesscepgoitber i ng

S|rrpI|f| at.i ons, woul d af fect the e t.o one of

or di naf‘g} awdpg clajmps. t}ﬁip%tre?t ap@ﬁéat&nsrﬁﬁteén &&‘?WHEEC%IP“% ﬁli%;}}%%lgﬁ{e i nvention
hayge b , 1t will be understood that various
m)d?fl ?gc?f%bg?g% F&crﬁ%é%ﬁ\%ﬁ%lﬂ%&tﬁ%departl ng fromthe spirit and scope of
the invention. For exanple, there may be manifold physical inplenentations
of the basic functional principles which have been outlined. 10 Vari ous
manuf acturing considerations may influence the formtaken by any production
feeder. Use in applications beyond swinm ng pools (e.g., industrial
applications) is possible as is use in dispensing a variety of chemi cals
(e.g., sodium bisulfate useful for
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control of pH levels). Accordingly, other enbodinents are within the scope
of the following clains. Al patent applications, patents and ot her

publ i cat iwo93#17edl herein are 15 incorporated by referenc®Cirruspiizsses
entirety. 15 WD 03/047715 PCT/US02/ 38824 What is Clained is: 1. A feeder
device for introducing a chemcal into a flow of water conprising: a

f eeder inl etWhaay Chadied i eeder outlet (38); 5 a reservoir (74) of the
chemcal in solid formand having a foram nate |ower portion (70); a first
conduit (80) having an outlet (78) and in conmunication with the feeder

inlet (36) iAfRHed RIRk 6y ihirb&icidLLSRIMiIEANot MW ofwiRt borifitsin cigfurroundi ng
the conduit outlet (78) and extendi ng upward thereof and, in at | east

said first facleedsr mloi(@b}) dmdry fepddr outer (BB a body of water in which said
conduit outlet is i ed; an utl cha 4) .which in at |east said
first feeder® ESHET (S ﬁ %ﬁ’@&’“%kﬁa f%ll g”rﬁ%ratnﬂé‘aﬁll%‘%q ved cheni cal
from t bet opnd is in comunication with the feeder outlet. 15 2. The

device of claim 1 wherein said conduit outlet conprises a flat fan nozzle
ai med upwar a fir8t conidgit 80) iheeingfan ohtiétrti’8) adden epmmuneation withriz feederhas

di mensi.gn fec a 20 water flow rate of between 0.2 gpm and
2 gpm ( 1@ §(3§$1 ?arsf%&igsfﬁqeﬁﬂ%/c@fld MO05 psig. 4. The device of claim1 wherein
said wall haaswala(sql) uﬁ@&unumgqhe Ebdduit AR 79 811 kg @ hedrahq sai d

overflow passes In"said first feeder condition. 25°5." The device ‘of claim
4 \Wher én at lepshweid fasttfeeder consldtiant, maigainingst badyenf wates sn (vhGS)saskre@ndbivve t he
condui t ﬁutlet (67821 yet below a lower extremty of an interior of the
reser voV 55%6. The device of claim 1 wherein said wall (82) has: 16

an outlet chamber (84) which in at least said first feeder condition receives
overflow containing the dissolved chemical from the body and is in communication with
the feeder outlet.
15
2. The device of claim 1 wherein said conduit outlet comprises a flat fan nozzle

aimed upward.

3. The device of claim 1 wherein the first nozzle has dimensions effective to carry a

20  water flow rate of between 0.2 gpm and 2 gpm (0.8 and 8 liters/minute) at 5 psig.

4. The device of claim 1 wherein said wall has:
a plurality of first apertures (208) through which said overflow passes in said first
feeder condition.
25
5. The device of claim 4 wherein:
lower extremities of the first apertures (208) are above the conduit outlet (78) yet

below a lower extremity of an interior of the reservoir (74).

30 6. The device of claim 1 wherein said wall (82) has:
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WD 03/ 047715 PCT/ US02/ 38824 a continuous portion extending to a height
above the conduit outlet (78) so that upon a term nation of the flow

t hrough tweososmduit outlet, the conduit outlet remai ns belPecWwuUsa2/3ssef ace of
the body in a second feeder condition. 5 7. The device of claim6 wherein

t he continuous portion ends a height below a | owest height of the chem cal
in the reservontinusgs phrion exteniimgde e beight dhwye thecepmdiit puet(FD sothdtace of the

body is bel ow said | st height. 8. The devigce of .claim 1l wherein: 10 the
r eser v PR § SHFLERR O Sciom TrTNE e el B soraf SuIR For B S er nal 1y
t hr eadgdu el drRe BRBAGGebshdeRedePb&idMddd. Y t hreaded receptacle of the feeder
when installed thereto; a renovable feeder cover (300) has an installed

condition covering the inverted bottle and sealed relative to a feeder

bod mt.a feeder head to be. 15 mai nt.aj t
of B0 dare 5o REHEt b it B et AR bR R P ichanfy & Bh oL S S on”
nmanual h¥f§hﬁ’@ftﬁ9?ﬁ¢rﬁi‘éﬁltih%é 1e8&vhik M IaHE Becbh@ fé‘eﬁ&ddﬂnﬁitf@)ﬁttﬂlﬁurfangf 20 10.

The device of claim9 wherein: the user-actuated manual valve (95)

conpr i $esbalyvunbeleweshuhtlowest(heBd). r ot at abl e about a valve axis through a
plurality of orientations; in a first group of said orientations the valve
el ement provides a plurality of different degrees of restriction of the

f1 ow t Rr oughpthigvied b Efhirk @R6Hekdin: 25 in at | east one second of said
orientations, the valve elenent prevents the flow through the conduit

outlDet and plarresersoia (A aiomptisesvanfincamed pelymericdotitsbaving anagxtbrmallyassi ng  t he
feeder out|let. 11. The devi ce of.cl.ai 0 further..co i Si,ng: drain
pan ( 1887458 it epp b By B U B SA50 ep GRB S E S Sa RS aed) erent
SO0 as Her&gceive the drain flow 17 WO 03/047715 PCT/ USO02/ 38824 12. The
devi ce of claim 10 wherein: the val ve el ement (130) conprises upper and

| ower surf aeesmovahie fastleratoven(380)dfas an instylled spedition fovamugtlee invenwad sur f ace;
and bottle and sealed relative to a feeder body so as to permit a feeder headspace to be

15 maintained at a pressure of 10 psig.

9. The device of claim 1 further comprising:

a user-actuated manual valve (95) controlling flow through the conduit outlet (78).

20 10.  The device of claim 9 wherein:
the user-actuated manual valve (95) comprises a valve element (130) rotatable
about a valve axis through a plurality of orientations;
in a first group of said orientations the valve element provides a plurality of
different degrees of restriction of the flow through the outlet conduit;
25 in at least one second of said orientations, the valve element prevents the flow
through the conduit outlet and permits a drain flow from the outlet chamber and bypassing

the feeder outlet.
11.  The device of claim 10 further comprising:

30 a drain pan (190) nondestructively removeably positioned below the valve element

so as to receive the drain flow.
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a lever (180) extends radially fromthe actuation shaft (170) and is
graspable by the 5 user to rotate the valve el enent (130) between the

pl ural i t ywofo3osi7eht ati ons. 13. The device of clai m 10 whererrsor/sss2val ve
el ement (130) conprises upper and | ower surfaces (132 and 134); the valve
element is held in conpression between a flange at a proximal end of the
10 conmti t @heldevidead\elqharttiwiereih: t he feeder; and the val ve el enment has a

first upper port aligne ith an inlet of the conduit and a first |ower
port in corﬁ?ﬁﬂ?b’éﬁ%‘?‘?"@\f 3\@ PW@PW‘?S%‘PP‘?I&B@}OV}S%FW@W& radially displaced from

the val ve: gxichib sy (TF0F RS SR e ehcikabscehgiei n the val ve el errent

conprises: upper aces; an inlet port (150) in the |ower
surface, radiswkt (180) eptmisealifliyfromithe sdbarionahkift (150 and sczaspiblg bydher from

the feeder inlet in the fir feeder conditjon;. a central outlet port (142)
inX heui?bﬁféwt%%ﬁ!eé’@]é’eaﬁiﬁn%ﬁ%q)i%ﬁa"e\ﬁ)étﬂ?rpq‘t‘r&h’fyﬁbfofﬂie? 100%0 conduit in the
first feeder condition; and a passageway penetrating the upper and | ower

surfaces and passing the overflowin the first feeder condition. 15. The
devi celdf ciTht devick offvdaimi 10 wheaeinnl et port in the | ower surface conprises an

25 f t 208) i | fl 204 th | 95), th
apert Ur b5 aledABESIERem 60 GPEPTES WPod AP G AT 7 “FOEH ons. about &
central axi §.QffeRferYalk sehegch ﬁ{@ﬁ%pdés%ﬁﬁ)betwéeﬁ-a e dey bfr;o@(irﬁﬁl bl Mel

wherein: in said first feeder condition, a flow through the conduit outl et
(78) requdastenta bady Bortidn\wé ks oedanf atldet ween 0. 5% and 10% of a fl ow bet ween

the feed i.nlet 6 d tlet 3.8).; 18 WO 03/047715 PCT/ USOD2/ 38824 |
ne recdor oL el (oo and ol (2 0L 1 0 08B paS el 001 S80%% 1
condui .9 g(fx%/é;'tptoﬁzg):oﬁﬂﬁn}cgﬁoﬁ Wﬁtﬁ@ﬁ%ﬁﬁ)e} P&t heg Riallydi§flaRAdopiihbet is

subst anti e same as In the first feeder condition. 5 17. The device
of cl awvfiivd axeerein the chem cal consists essentially of cal cium

hypochl orite, dichloroisocyanuric acid, trichloroisocyanuric acid or

conbi nati ons thereof. 18. The device of claim 17 wherein the water flowis

a {gci ggul at,0g.§;LOYF 4l {PWhérein the valve element comprises:

upper and lower surfaces;
an inlet port (150) in the lower surface, radially displaced from the valve axis and
receiving water from the feeder inlet in the first feeder condition;
a central outlet port (142) in the upper surface and admitting water to the first
20  conduit in the first feeder condition; and
a passageway penetrating the upper and lower surfaces and passing the overflow in

the first feeder condition.

15.  The device of claim 14 wherein the inlet port in the lower surface comprises an
25  array of apertures (208) in a lower flange (204) of the valve (95), the apertures arranged at

a plurality of different angular locations about a central axis of the valve element (130).

16. The device of claim 1 wherein:
in said first feeder condition, a flow through the conduit outlet (78) represents a

30 diversion of between 0.5% and 10% of a flow between the feeder inlet (36) and outlet
(38);
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sw mm ng pool and the chem cal consists essentially of briquetted cal cium
hypochlorite. 10 19. The device of claim1l wherein the reservoir

conpri seswoasoormiai ner (24) nondestructively renovably corplrasbor/sssas
receptacle portion of the feeder and having an interior and a nouth, the
mout h bei ng covered by said foram nate |ower portion (70). 15 20. A feeder
devi ce for inntscochdciceder aontigon, dldre isrrubstantidllywodfowdreughdberpendiitng:  a
feeder inlet (3 d feeder outle 38): .a.reservoi 74) of 1he

chen atie} {7R) a’flﬁ? éierafg)r“ﬁ&‘é?{aerh@& ifyrge mﬁ%%ﬁ%?ﬂ%%és 3 tlal{%’otfl?is St 20 a
first GOR if&ed%gg’c%ndﬂﬁ)‘ﬂ. ng an outlet (78) and in communication wth the
feeder inlet 6) 1n at least a first feeder condition; neans for

mai ntai ning a body of water in which said conduit outlet (78) is imersed
in at | east_said.first .feeder copnditian;, neans for.altering flow through
the coldui t Thedqvieenficpmgley ?r@néﬂ%f}?%ﬁfg CBF?@%F??_G’E}@%’ oeff%lc%‘ ween: a first
| evel @ggﬂlohﬁé, RbréisdShnd-RELRT, 1s@ctolsoBintifc ¥Whl 6hcdhBinRY (R@BéACtS the
chemi cal 1n thé reservoir so as to dissolve such chem cal; a second |evel
in a second feeder condition in which the body does not contact the

hem | i he r ir; d.3 for., in. l. id fi f eed
Conti b, "Hhe Getisa) ol eRasin iy A g 4 AEeiEet i Don R Ra 1 om the
body ts%vﬂghlgipg%%gﬁ{nd%& Lidniéad Bbnsid? cMONGAL QA Bk RtREbhlRAR hPSRAtbritd 1. The

devi ce of im 20 wherein said conduit outlet (78) conprises a flat fan
ndfzl e ainmed upward and the elevation is limted to a central portion of

an upper surfacge . of e bo above the.flat fan nozzle. 5 22. The device
of cl a]_r% 20%{70?1_@?"&%0%3‘}“6‘ ]Tfé(ﬂ%gmftg? TV A S HPRE™ conprise a wall having: a
plurality of -bithidkr @RFAIHERRUCFAS ket HrHRIELUMEIAD 2F8dePtadMgfotlicVom@sses in

said first feeder condition. _ . _
feeder and having an interior and a mouth, the mouth being covered by said foraminate

lower portion (70).
15
20. A feeder device for introducing a chemical into a flow of water comprising:
a feeder inlet (36) and a feeder outlet (38);
a reservoir (74) of the chemical in solid form and having a foraminate lower
portion (70);
20 a first conduit (80) having an outlet (78) and in communication with the feeder
inlet (36) in at least a first feeder condition;
means for maintaining a body of water in which said conduit outlet (78) is
immersed in at least said first feeder condition;
means for altering flow through the conduit to locally elevate a surface of said body
25  between:
a first level (502) in said first feeder condition in which the body contacts
the chemical in the reservoir so as to dissolve such chemical;
a second level in a second feeder condition in which the body does not
contact the chemical in the reservoir; and
30 means for, in at least said first feeder condition, directing flow (526) containing the

dissolved chemical from the body to the feeder outlet (38).
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10 23. The device of claim 20 wherein: the reservoir conprises an inverted
polyneric bottle (74) having an externally threaded portion engaged to an
i nt er nal Iwotobwerded receptacl e of the feeder when install @edT/uShzsssed; a
renmovabl e feeder cover (300) has an installed condition covering the
inverted bottle and 15 sealed relative to a feeder body so as to permt a
f eeder21headBpad®idem flotaimeiOntizxrein daid coaduipows (78 cofpdsessi fipt fvnozalepool

wat er treatnent. system conpr.i i

ing, . the devic | ai m 1. 20 at | east
arp. (3078 WPHAK ke FSBAoTGh AL B B RGP P50 SIS d g (he

devic kot o0 a swnming pool for filtering and chlorinating
a recienroggllégﬁenggglaﬁ%v{/ﬁg% water to/fromthe pool. 25 25. A device for

i ntroducing chlorine froma chlorine-containing pool treatnent chem cal
into a flow of water tq/froma .swi.mm n ool .comprising. a feeder inlet
(36) r&cei virrydawaeat oagni0 Waersin §oy r%eagggcgrr%}p 1 %ﬁc’n&[ﬁqsteﬁé’v a@ﬁem’ cal in
solid ﬁaQrf .and having a foram nate |ower portion (70); 30 a first conduit
(80) having an outlet (78) and in comunication with the feeder inlet (36)
in at | easta plufdlitg bf fissedertuca(208)itmong2 Yhid QRY Q4TINS pRETY iuseR/ 88824 a

wal | (85&sur roundi ng the conduit outlet and extendi ng upward thereof and,
in at feedsscondifignfirst feeder condition, maintains a body of water in which
said conduit outlet is inmersed, the first conduit in said first feeder
condition discharging water through the conduit outlet at a rate and speed
ef feect23/e tThd doadd of cddimv2 ehareihi r st surface portion of the 5 body by a

hei ght of between 0.125 inch and 1.0.inch % not.her surface portion of
the body sEeFeREEYUHEPTRRTISSE %WF%%’@%HPW%&&@S&@@?@%%e?':tﬁ’énr?ﬁgal to
di ssol fﬁ?eahgt? m%meﬁg'c{ 2d 38 a0 Hitd BEICRANRES rodbitadle bNiBlfeddeAwherSib@I1Ed I St
feeder condi L1 on recel ves sal d i ssol ved chem cal; and a feeder outl et
r et ur ninegtgai d di ssol ved chem cal to the flow 10
a removable feeder cover (300) has an installed condition covering the inverted bottle and
15 sealed relative to a feeder body so as to permit a feeder headspace to be maintained at a

pressure of 8 psig.

24. A pool water treatment system comprising:
the device of claim 1;
20 at least one pump (30);
a filter (32); and
a conduit network (26, 28) coupling the device, pump, and filter to a swimming

pool for filtering and chlorinating a recirculating a flow of water to/from the pool.

25 25, A device for introducing chlorine from a chlorine-containing pool treatment
chemical into a flow of water to/from a swimming pool comprising:
a feeder inlet (36) receiving water from the flow;
a reservoir (74) of the chemical in solid form and having a foraminate lower
portion (70);
30 a first conduit (80) having an outlet (78) and in communication with the feeder

inlet (36) in at least a first feeder condition;

20



26. The device of claim25 wherein said height is between 0.25 inch and 0.5
inch. 27. The device of claim25 wherein said foramnate | ower portion is
at | east WOM8A%713 nch above sai d anot her surface portion. PCH/UR82/388241et hod
for introducing a treatnment chemcal into a body of water at a controlled
rate conprising the acts of. providing a feeder having an inlet (36), an
out | et (38) a waiid82psitrmuniling the swidui outddieni eatending apwhwhthezbf andssratoi r  (74) ;

20 causing a flow of water fromthe body_ to enter.the.feeder through the
inl et saigh t{lrst gﬁ&%&@ﬂ 198, BAPARS 3 RPdY Of BT iy W %Bla‘gfngwt S%tTﬁtbs run the

f eeder :1i I : it i digengisdn e Itic thkeast a
first pl)%?l'te 1%’%Crlf tg?lﬁ%srt‘ngoﬁlg@vﬂ%égﬁd@%‘gg%%egéémrl oug%%giag%ﬂ%\ﬁi@t ou'? ﬁlgg{ (78) into a
first bostipitafutlebsterrapondspeal ¢ffcctiucte latallyebsnteontirst sufice pbrwaf the of a

portion of 25 a surface o at fi .body, the ]ocal. el evation, contacting
a for aﬁ’PgDél?%aﬁﬁﬁEtro M‘Y?eé’r{;bg] ’é‘_"]ﬂ @%‘tfbb‘?‘i% %Pvgﬂ?%L?rﬁﬁg?Wg% Bal in
solid fbgﬂ};@ostﬂatatﬁe?ﬁstQh Q YtiS b Shiacty B8 ERGRCaIGD AMs6RE thddMdns@l,d di ssol ved
treatnent” chemcal is directed to said outlet; and restricting at |east
said first thoutlgahhinber whichin stdeabt sad fesy €eedbreconidition rbeiiyesshidwat er 30 from
the reservoir and cause the feeder to enter at |east a steady state second
condi t i9WoIved chepigal; 87715 PCT/ US02/ 38824 29. The net hod of ¢l ai m 28
wherei n in the SECOND GRS LA OBy &M dal ULk @low emai ns i mrersed in the
body. 30, TRA oS had  ar i 15 STl e cal Rt T portion of the flow
repoesents between 5 0.1 %and 10% of a total flow through the feeder. 31.
The nethod claim wherein the.restri.cting c rises turning a val ve

el ement?®: (1%? dFYlﬁﬁf)gg]ﬂnilg% Wf%faé‘ﬁﬁ?}ﬁhﬁlﬁggt&%ﬁnﬁirﬁgéfm B 5 F’Sﬁ' to a second
orientation. 10 32. The nethod of claim28 further conprising: renoving a

feeder cover (300); renoving the reservoir (74) in a depleted condition;
repl aci2ig t Ahedesiee vbelnim2f Wiarein saé franmdte lopenpentionts atdeast w0625

repl aci.n he feeder_ cover; an
p mc aﬁoove Salg another surtrace pOl%Ol’l.

15
28. A method for introducing a treatment chemical into a body of water at a controlled
rate comprising the acts of:

providing a feeder having an inlet (36), an outlet (38), and containing a solid
chemical in a chemical reservoir (74);

20 causing a flow of water from the body to enter the feeder through the inlet and exit
through the outlet to return to the body so as to run the feeder in at least a steady state first
condition wherein:

at least a first portion of the flow is directed through a conduit outlet (78)
into a first body of water so as to produce at least one local elevation of a portion of

25 a surface of that first body, the local elevation contacting a foraminate lower

portion of a reservoir of said treatment chemical in solid form so as to dissolve said
treatment chemical; and

said dissolved treatment chemical is directed to said outlet; and
restricting at least said first flow portion so as to disengage the first body of water

30 from the reservoir and cause the feeder to enter at least a steady state second condition.
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15 de-restricting the flowto return the feeder to the first condition. 33.
A chem cal container (74) in a condition installed on a receptacle of a
chem cal wbeader7iand, conprising: said chemcal, conprisi RgTIUSONB§8R+ part
cal cium hypochlorite; 20 a nolded plastic body containing the chem cal and
havi ng: an open |lower end; a closed upper end; and an externally-threaded
por t i 0A9pr oTheatethddhel dlamed8 wheteinrin thersecmhetonditiga dememduitoutletcompine nent ar y
internally- thre&)@&) gortion of the receptacle; and 25 a foram nate cover
(70) edPEisHEAH Bed9dE the container nouth and at |east partially supporting
the chem cal and having a central portion inmersed in a locally el evated
central portion of a body of water. 34. The chem cal container of claim 33
wher ei 80. 30 Thh mdﬂmﬂyofaﬂninﬂﬂwhéramtthe ficvportion of iketfloys spntseats bytwetn

ol yet hyl
P g y /e and 10% of a total flow through the feeder.

31. The method of claim 28 wherein the restricting comprises turning a valve element

(130) from a first orientation in said first condition to a second orientation.

10 32.  The method of claim 28 further comprising:
removing a feeder cover (300);
removing the reservoir (74) in a depleted condition;
replacing the reservoir with an undepleted replacement reservoir;
replacing the feeder cover; and

15 de-restricting the flow to return the feeder to the first condition.

33. A chemical container (74) in a condition installed on a receptacle of a chemical
feeder and, comprising:
said chemical, comprising in major part calcium hypochlorite;
20 a molded plastic body containing the chemical and having:
an open lower end;
a closed upper end; and
an externally-threaded portion proximate the lower end in threaded
engagement to a complementary internally-threaded portion of the receptacle; and
25 a foraminate cover (70) extending across the container mouth and at least partially
supporting the chemical and having a central portion immersed in a locally elevated central

portion of a body of water.

34, The chemical container of claim 33 wherein:

30 the body and foraminate cover consist essentially of polyethylene.
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