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CHEM CAL FEEDER BACKGROUND OF THE I NVENTION (1) Field
of the Invention [0001] The present invention
wgenmrasdsy rel ates to water treatnment. | n part PCuUBR006/000548
the present invention is directed to feeders for
i ntroducing treatnment chemcals into a recirculating
wat er stream from a_ swi nming pool or the like. (2)
Description of theCREMICAL REEDER002] 1f untreated,
swi nm ng pool water provides a hospitable forumfor
the growt h oBARKGROUAD OIFGEEE INNENTION: undesi rabl e

1) lengg 18 ti aI Jy unheal thful organisnms. It,
aCCUrﬂi‘ﬁg%Lﬂ%s beconme common practice to treat pool

[0001] wat Gthe Resbfttifivapeibh @eietal BRI LR WHkR URaR$e Sindriicular, the
treatment chemicals to Kill/control such organisns.

present[igsmtipn & difectadda fepdpns fpsintroducing treatmanfahemicats infce t he
Qe ool water at |evels
recucuj@?%'%ct [ \%tg{r%ﬁn Erfo J]%Vg%lﬁglpo{ﬂo?” &l unant ed or gani sns.
The chlorine source may be in I|qU|d formor may be in
(2) Desalptibnfodtim Réiated Airts t hen di ssol ved in the pool
nong soli.d sogl;ces of chlorine are calciu

water. A
[90002] 10 Xeittiicelesy EFIng pRel) waieh REAYidFe Sowyabe Roumpior &he growth
r
o vt il s S il FNESTH POCKSIY A AN,
accordmgldnh@d?chmg keminoalpractiot ot twead pdolt\mteﬂ drkenth periodic kumbwn

contmugus gﬁtlslglg‘%vé treg%e%?g}éeglgfaels 9(? ]lgﬂ t}‘f’]osglg e%&?ﬂ{%hségoﬁgovm 2

rel ease of the chemcal. The fI oater contains the

[0003] s oI iSucle heatinend is &ypically amtlelesen veoht itddaeki X aRBWrRieGhto the
he chem cal to the pool water which in turn controls

pool W'«}tﬁreatéﬁ‘@@oefﬁﬁ%l}ﬁe TRrkil r eopdroliieamvanisdesganiemss ofhegrhlorine
|
source g%g %F 11 gl'h bt SOHRE G fIU 1 dr]?grné1 gvhﬁ&a @%91 %Xgn ; i in the pool

[ oat er's are di sc
water. AnSdinig B8 saurdesldfShlorims iagncdRatmmritypdiddoritd 9(73,1 8gpo)and

309, 493. It | so knawn to pu pooJ r . through
dichlorgiyoesapiinasid {Gefes wi e s B HE GO MRRD- ' o
circulation systemthat al so provides fllterlng of the

[0004] poo A vé@icty of RERRDeEHEH déwetr %Hr@nﬁé ﬁoMG%&xbﬁﬁI taBREBNd
stens, erosion systens, d partial periodic

the 11ke| ﬂﬁEﬂ@Dm t@y@hmﬂommw dispensarhalsy knaysasse loater” or

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

hypochlorite compositions.
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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,
wanawed 268, 376,
addi ti onal background, U S. Patent Nos. 5,1 12,521 and
5, 004, 549 di scl ose various solid cal ciumhypochlorite
conposi tions. 2006/ 000548 [ 0005] Onht ai,ni ng, pr o&er
[0005] di ©itdiningguopet diskdutioneefthe Heataisatshentical aad aVIF PR ng
. undesi rabl e deposits ' epaRik-ens
undesizablf e BRI RS b e b Pl (e Bgne ol P
problemélé)ﬁ%tq{riﬂg HERé 6f @mmbakii caftioyplogotiloiiteepeielsivatich preitete
p

roduce cal ci um carbgnate deposj e e.g., US
calcium Parbemete &mosm-oﬁ@,%ﬁU-SBﬁPtEﬁeﬁwm7@ THE | NVENTI ON
[ 0006] One aspect of the present invention is a feeder
device for ﬂﬁEF@WW@@ PHEMRVENTION cal s to a
fluid conprisirng a housing having an inlet thrqugh
[0006] vvh: Ol a}dlpectfdfmecpresegmvemml is héeetlopdryicedayingedyging Ane or
i nl et ow.rate and ap outl.et.thro ' : I
more chpisals i cue by e AR LS e 118

flows infb ﬁhg @ﬁa%'ér ddY o ilQVRIW Rat@dtl &t outkatirowh valieh thedluidm
sal opper defining a top portion of said, ho

flows o heeedardsvioprmiclEy ey éagpf?ghwprdh%ww#%k?g st fit
an opendiopr i B HE R EY I -G oA ERIREEH Blid aEload pattially

d thé one or nore
closing §018 Bp&RbsttcHe, shidridiHagingretop surfareend lachoiton sirfaee said grid

db id f d i
and saidssgt?p%gL @tpafpéth y th ft’lg]:g,ggé 8]5:6 gr%%aq%%@s&&aﬁ%%&h%?@% gllregag-[lgx
chemic@% Fu%e;sillgé%ﬁm%g@f s%icfg’t#)ﬁ ’ e G QRASIntAd 15daktl Bppepsidewalls, a

sai d di ssol ving cup having R
dissolvi%gtdchpa’lc Fugtfpaﬂﬁllg !nolntaiin'thg\midI lsopjpet anglcsaid §“r§a§?; gt said f
sidewal | s extendin war abowv . 0
erid,seLAeRagyina U NP TR S 4oH R0 S .Jﬁbﬁeg‘e%%%"?@%@f
. 0 ] ' SRaRHN Gptsusfacedftsaidsgid] said bettomrsdriace
Sldewalgsr‘fz’é%{fdéogl\l/ﬁe‘&#?%aaﬁ y tomg)?d. said grid, said .bot(%onljéi i
includifylh bater musietin Gnidommumiepsioarvifthed et e TP ReTUELY
top surfa f sai.d ari. ' j ishavé Bemaaid t
toward gy PRt S E R ai oLy Bave fmaid op
surfacd Sl éfcf“s&i& didewvasshavagy dnospehingrfeaedsheroin saifl loppring having
connected with sai d openi nfg,, aid %go(*;t 'tﬁef"drc])' &ﬁn said
a preddhemniiattrass-sshensbarepASPRY RHARRORNGHFG Wt Y SPERGTNE]
l.oor, said Gl R8" | W08 Achmaelalei, Satdechannel
spout ‘{ﬁ’iﬁg{n@rﬂ: orgﬁgéga%%g%} hl%lélt gocpn&g%r_f 2ce of said di ssol v n
floor positioned a predetermined distance above said bottom surface of said dissolving

cup, and an outlet chamber in fluid communication with said spout and said outlet, said

outlet chamber defining a bottom portion of said housing.

[0007] Another aspect of the present invention is a feeder device for introducing one
or more chemicals to a fluid comprising a housing having an inlet through which the fluid
flows into the feeder device at an inlet flow rate and an outlet through which the fluid
flows out of the feeder device at an outlet flow rate, a hopper having sidewalls and at least
an open bottom, said hopper defining a top portion of said housing, a grid at least partially
closing said open bottom, said grid having a top surface and a bottom surface, said grid

and said hopper adapted to hold the one or more chemicals so that the one or more

2

and U. S. Reissue Patent No. 33Pp86/AS2086/000548
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cup, and an outlet chanber in fluid conmunication wth
said spout and said outlet, said outlet chanber

wdebierirsug2za bottom porti on of said housing. [ 0BOTjUS2006/000548

Anot her aspect of the present invention is a feeder
device for introducing one or nore chemcals to a

fluid conprising a housi ng having an in| et thrc;(g‘{leg’irgfi
chemical¥iieGppdtedftywhid top ewface and atcrrontaseaddry sl hapgersideyyplls, a

inlet flowrate and an outl hr i C id
dissolving cupat lsatt pagtia }‘18013%18’&‘&52‘ el%/oﬁ)inglt aé}dosgﬁilﬂbé)\lﬁ@he{ﬁrﬁapﬁﬁ tiragt% .

‘1 <aidB ' hlwakirfacaand silewslissbinad tiegpesn, daist t om
grid, Sa‘@%@@%ﬁ@@dﬁgﬁﬁg a tog ortj gn ? sai % %ousi ng.. a
sidewallsgnitehdintg ipeesdly phevd wid ppEPEaseRf sawh gid s PR SH¥Eai o
_ . grid having.agt. AEEvert&dl
N R R I T e A g e

d the one or npre
toward s&iAQHAC i@ béteorh B@rfack pesitionedor predeteniaed disfancegfrem said top
P

supported by said top surface d are contai . .
surface ofatid dhidh i SidpuRlciaving 2 QRESEBIUTIG BEE At Q50 naving
. H | | - - .. .
a predet%ma rn%elggcéo%fs%gtg%ngi %Hﬂ Rk gﬁg RIPRbIvaTpCbupat sddpeddttomt least

, sal i ssolving cup having a
temporafRt doRis teftndamindidsintie flah 19t is seleeted #egsdp greaiizi ised-

sidewal I s .extendi ng upwardl y abe: ' : i of
center wWg¥¢ BOgen él"l&é’h‘ﬁ?’ﬁ %ﬁ‘l‘fﬂfo lg‘?ﬁlf}é%aé@?%gqlﬁgg gléls’%pb(?zﬂrt]it{eizﬁli
- | 1 efidbrerRMTRAN BPpeat ledst bt sai top ismifaste ofisaid grid,
raiscd-cffiE e foriicrnfler Fy tomgﬁ?e said grid. said boriom coo
said porfioi Al misilcentnedate portgebeingid Yet AFFULAT FROSRS SO
top .surface of said _gri i j havd digmeter and
aren ancBHiE Mg RGP R ST O e, Hanhe EHRlcers G e an
said hei t@déﬁf Wn@%@c&ﬂiﬁ@% m;t iﬂdletrﬂajw Hartel‘a a, sp?mtéh@dlﬁ cgme}stted with
I ssolving cup I's adaapte O a eas enpor \A
said openig, adid spows defining aélﬁﬁz‘éf&?‘l&th?ﬂ‘?% hayipg pauge L Y dndia channel

floor, saif e Lo PRk ofed SRGAGRithes dialie: ARLL L0 buitbrhisnrfadesof

solving cup, a gg{ﬁ;li_gn of
said disSalFhelcRbs a6l genitet chmter jrined with sad &eppeg 284 EuilWhopper
at least at said top

: of sai i 2t d botto
GBS BT oot oo

commupisetipwwithpaid sPepiags §

. defi. Yo @ circular cross-sectional area and a
portlont?zisﬁlﬁt%fguga%d circul ar cross-sectional area having a
di aneter, said dianeter and saj d_hei %

) ] t bat h var.yi
[0008] acc Weanghéraspet df tha peasent 1BypHtigpds 2 g g‘ﬁg . 0&%‘%‘% e or

connected Wi th said ' i bdedl aEvitd Agofding to
more chigpicaip KRR TEILT %Bsg?wfa}% g{é@m\%apdﬁl%s and a channel
the feeél QR ice FBkcibeiasRe) infrodwving fisidtth dresfideder dedertteninlseHow

I stance above sai d bottom surface of 1slai &Ie | 85 HERkals
rate, bringing apdrtian o6 thel fd Ereomiact Wi aROFUR oh e gpey HoBper Jand
.in fluidco LERL L bt BoSRicdtiome dieaand a haight, said

said pogtien gftl,heéléilfdﬁégﬁ%ﬁ?g% hgﬁgﬁr{r%fer °def | r%i_ ng g: bottom .. .
circular cross-sectional area having a diameter, and varying said diameter and said height

according to said inlet flow rate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] For the purpose of illustrating the invention, the drawings show a form of the
invention that is presently preferred. However, it should be understood that the present
invention is not limited to the precise arrangements and instrumentalities shown in the

drawings, wherein:



portion of said housing. [0008] Yet another aspect of

the present invention is a method of introducing one
wonowsmreisghen cal s to a fluid conprising the sPepasafo6/000548

providing a feeder device according to the feeder

devi ce descri bed above, introducing fluid to the

feeder device at an inlet flow rate,

Fiﬁrt isarsimplifieteschemptic frAncxempiary ﬁklftrﬁlcar%%%yr;%maigplqdﬂg a
feeder dqyécfei aﬁg«arg&g%g%gg ?@uﬁéhﬁien’?@f e Eférséﬂt‘?ﬁ’v Flﬁoﬂ -he fluid

_ _ cross-sectional area and a
hei ght, said circul ar cross-sectional area havin

FIG PRt £frontdsuinstas yiewopfaaicededidaviet ascordinl toaing et ogﬁpent of

according to said inlet flow rate. BRI EF DESCRI PTI ON
the preseptinFREIPIRAW NGS [ 0009] For the purpose of illustrating

the invention, the drawi ngs show a form of the

5 FIE% §E‘§Ag£bkt cthis viRGASARS Fasder RivReneBIG yvwever , it
oul'd be understood that the present invention is not

limted to the precise arrangenment

s #isimeerpdddetl iviay efibaeqdgr @?Yécedflzﬁfiggg?‘n%er ein: FIG
1lis asinplified schematic of an exenplary chemi cal
BEES i§ ¥ 3ol cﬁgﬁ%{ﬂa%&ie& agle e hicRy RESSSUITIGL D, one

resent I nvention; FIG is a front

isonetric view of a feeder device accordl ng to .o
EIR[h@dE esyt isahettineviqw efedissilving sup aepordingfo ane; %nl%i’réﬂ'ﬁ%% of
isonetrjc view of the feeder device in FIG 2; FlI

the prespat IBYEIEOPI oded vi ew of the feeder device in FlGS. GZ )

and 3; FIG 5 is a cross-section of the feeder device

10 Frkens alkgndicl oTehddiBsoding bép oZFIGEIG. 6 is a top
I sometric view of a dissolving cup according to one
enbodi nent of the prese i nvent g SH t9p
F1@\8 isfa cross-sastipantyh %ﬁ\ﬂnﬁﬁuﬁ %lonﬁ’fﬁff §‘? F1g-
cross section of the dissolving cup taken along line

?Hg is anlc&me;uc dFbés segudrf'oﬁhé ghsiTRing @up bOBKGS: @68 slorwiog

di"ssol ving cup of 6-8 showi ng water fl|ow ng

water floRifg Iduethéldmollvmgr@pcané aam*lﬂtalg r@@@d'@?‘ﬁ@f VayeRat: ﬁ‘P@r
wave porti on and FIG 10 is atop view of the

%IICQ’}S ?(l) }/sl ant Vie Hind dlcsisolgmg%nﬁ’ Wk PG R Rag FhideRiRaBeteds of

15  the portion of the raised-center wave portion that rises above the bottom surface of the grid

to contact the one or more chemicals supported by the grid.

DETAILED DESCRIPTION
[0010] Referring now to the drawings in which like reference numerals indicate like
parts, and in particular to FIG. 1, the present invention is a feeder device 20 foruseina
20  recirculation system 22, which circulates water 24 from a pool 26 through the feeder
device. Feeder device 20 typically introduces a chemical solution including chlorine and
or other chemicals to water 24 flowing through recirculation system 22. Within
recirculation system 22, water 24 enters an inlet 28 of feeder device 20 and exits an outlet
30. Recirculation system 22 generally includes a pool outlet conduit 32 drawing water
25  from pool 26 and a pool return conduit 34 returning water to the pool. Flow through these
conduits is induced by a pump 36 with a low pressure (suction) side toward pool outlet

conduit 32 and a high pressure side toward pool return conduit 34. Downstream of pump
4
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the portion of the raised-center wave portion that
ri ses above the bottom surface of the grid to contact
woOhersonesor nore chem cal s supported by the grPdT/US2006/000548
DETAI LED DESCRI PTI ON [ 0010] Referring now to the
draw ngs in which |ike reference nuneral s indicate
like parts, and in particular to FIG 1, the present
36, thete s ®pystam flie erng\debeis 2 therlikaSwni water flowing from

Cy i ' ircul at es wat er 24

the purh£CBEGHIHO DY AR HFof MAIGACHLL 0 ALES: {AGpCE draw

the chethéedl selufion fromi thaFdeyer deviceif cesleads@MoGa bositbntd K¥low the
chlorjne and or other chemcals to water 24

ol s
water Igwel gf Rop 21, SR A ORDOTeRE SYEIBS (Fes Srhsbling ey e nstalled
downstFegi 6CHb ?éeué}fue%ié%to‘ﬁﬂbt%é pultdhEheatlod t@{;lggié% f8nd AL 2eaed

. of feeder device 20 and exits an ou
device. Fdcyantwri sitstepn3$ isstsednad@lypeVies. @l ball dmgzita retdee, ds pasitioned in

I gonduit 32 drawin ter frompool 26 and a .
front off Wk v EleulF i i 4B Bty e Peestite Aupaal so
that flufd ie\orcbd Du@iphtthe sented Bldnh fodps | Nduced by a punp 36
with a |l ow pressure (suction) side toward pool outl et
co [t 32 and a high pressure side toward pool return
(0011 coRikth 24 T Shaiarooe camedipens ghivedaclevicnap of tgprowsnh
. . S } r' i i . i v i m.
imentiS A Al @Rl ISR A OERSE J6 i
top portion #2anddbatfoni perdien 4de Tiopena Bottan wortikms 42 \aad dd@rd jdined to

d th ical solutjon framthe feeder, device, if
detine § MG RE 58 op S50, bt ST i S i e St e
side sulfﬁcelﬁ(ﬁ@ﬂ shgsrn%aﬁ\_ a"dﬁfﬁoﬁn@g p\gﬁﬁh&ﬁ inélﬁﬁéseﬂeﬁg)v?@g i élf@sa[?ﬁd

ines) may be instalie ownstream of t

bottom petticnetddneludes a wtionl $4.t ABhapbriiovsihg $6 iidlustratéd amhavireg a
.eeder .devi.ce, | f venturi stem 39 .i. sed, val ve

substar{jEY Sa1 SF ¥ Reay slosk SRt B35, S hacited s o iy o

apprecibiRemyHad blidridive ) edseFedtibnal apéd ¢ hoteplaBRe dn sh@t@bbd@ment,
create a pressure differential so that fluid is forced

all of theglesnetts eiHgedes devies 2Q gretfermedolsom a[riwtic mawres, Of cqurse, any
i ] Lk i. e . ic f th
mterid 501 28005 SHRALTE Do oy Sl Ao Bl e
chemicsls lnsdydrtused.l y cylindrical housing 40 having a top
portion 42 and a bottom portion 44. Top and bottom

o012 0TS0 RS0 e 85k 5T Lo 8 MR s o o
porion®, il s ol o ol A pd sl BRI
positiorgg aayrgar surface 48. A circumferential seam 60 is defined where top portion 42
and bottom portion 44 are joined. A front recess 62 is defined in bottom portion 44 along
front surface 46 at seam 60 and a rear recess 64 is defined in bottom portion 44 along rear
surface 48 at the seam. As best illustrated in FIG. 4, front and rear recesses 62 and 64,
respectively, facilitate separation of top and bottom portions 42 and 44, respectively. Inlet
28 and outlet 30 are defined in bottom portion 44 along rear surface 48. Fluid flows into
feeder device 20 via inlet 28 at an inlet flow rate and out of the feeder device via outlet 30

at an outlet flow rate.

[0013]  Referring now to FIG. 5, which illustrates the internal configuration of one

embodiment of feeder device 20 of the present invention, a funnel-like hopper 70 having
5
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bottom portion 44 includes a bottom 54. Although
housing 40 is illustrated as having a substantially
wovede/oas4sel | i ptical cross-sectional shape, as BO®US2006/000548
skilled in the art will appreciate, nyriad alternative
cross-sectional shapes are acceptable. In one
enbodi nent, all of the elenents of feeder device 20
sidewallp @2 pied Areepenrhsitom 7 fesms therinside diop pOftioncl?: s grid 7§ at least

pri LSS A S BB by AL AP EPhet T

bottomumace $(DQ112¢] omndreiaeﬂnmlsts@eﬁ adce sl HypPEH1bdiR ArdorRd dﬂ
%e por%{l on 58. Wenjoi nedto top portion 42, hand
Wlthlnﬁlgp

5o hogpes ol sHBePTiSN e ﬁur£as>nef7§@é gmé T8nd\ msmmng
{ e
cn 21 B eOOAOSC St AR5 Bon
adj acent Bezm 60 b Digsolvirgooupi &innéﬂddesraebqtmnﬁﬂfacé\% _Iicﬁﬂéd with eRlewalls

86. Sidghvellg 5 25fond HeareheahoVF benetetag 7§ o A 16 Brey Blbriom
partiallp @ohiaRingd 4 pcHion 8f ﬁ@ﬁ)"er 7@' bd;ia6t %m’iéo Lhe r?c?%n S’ﬁgeyk& 36
nd rear recesses

illustrated in FIG "4, front a
includegan onesisgent npighI8 foxfrmdl thelteat Ompry 88 typivaldy hasepp@determined

o L0 B0 B4 P b SRR o0 R, 22, 0

comnuitkdation &ithSnlef2 Sl dricond mﬁ@ufy%dﬁﬂ HAE¥MGRrR&: yo rid 76
inlet 28 at an inlet flowrate and out of the f dg

and an gfiygeater ppzzlo ingluig eoxam@waam with ipleb m@iap{edcoq direct the
fluid h@RIRHA gfi& d{éé’cﬁ&ﬁlg #’. 2 Fio H@éxﬁlg‘o n%&‘gs{hr HoSP eetg%pmd

ern con one e

ﬂowingiﬁm)t@l c@ﬁteDﬁoztzl'e@(plrs approkimatvignhd Sime & tﬁ@ﬂﬁﬁ| raﬂeiﬂ@@vmg
' [ malls 72 and an open boitom 74

h h
througy GRizenieh o R lidn sther spbpdintsaty ﬂmflowa&su of thpedsf{owigg dnto
nozzle$6 aﬂ@é 1 HafF hOIRINORERe. DRLH AT @fg% %{dlg o e@gﬂgd \J&

includes a top surface 78 and a sur
opmnngBSnndewghemnqabﬁyﬁunhdaspm@bﬁdmmﬂhygoumshrAséeanﬁumHuai

in FIGE i b B2 e o3ty 4 ol SpePe ARG ngehaiad e 9 end o
channe€ HBo3R. ABeghillustrabsm FIG. OSéHaﬁh&CﬂdoF 9§hs<i§p1c§ny8po§1§oned a
positioned within bottom ortion 44 adj acent 'seam 60.

predetepiingd|distange cuaPoge bptiemns le,cea84mﬁchssnivm Fupci. Sl%lefpmng@eam
to FIG 4 oBtRHBbg 189 iy AR oo SpT P L IRIBRE 46 B RS

fluid ccﬁﬁmtlﬁﬂcﬁlidilgwﬁh b@thtsp@tl’t 9fand @Ry 307 Ofﬂﬁbm Béaling fwbﬁﬂ)d-&ﬁ of
grid 76, Sidewalls 86 include an opening or notch 88

solids qlufhgdesiderad oafiet chesnber HY: Be quilst chambgr WRially includes
substarﬂfaﬁ? Sk el sievalls 102.

[0014]  Still referring to FIG. 5, in one embodiment, bottom portion 44 of feeder device
20 includes an emergency shutoff valve assembly 104 fluidly connected with both a
conduit 106, e.g., a plastic tube or pipe, and inlet 28. Conduit 106 is fluidly connected
with both center nozzle 90 and off-center nozzle 91. Bottom portion 44 also includes a
discharge float assembly 108 operably connected with a discharge and backflow valve

assembly 110, which is fluidly connected with outlet 30.
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cross-sectional area. Bottom surface 84 includes a

center nozzle 90 in fluid communication with inlet 28
wandoemrsamnt ed vertically toward bottom surfacer80/Us006/000548

grid 76 and an off-center nozzle 9 1 in fluid

communi cation with inlet 28 and adapted to direct the

["“1512 %ﬁ"ﬁ@%‘%ﬁ %tr/]tﬂgel 4%%”@%@? gslf i\{litoa]?gragigﬁivgtﬂ %Sé%om Aughiers
. . |
feeder 8@\%@2(') AR gﬁ%g%?@éfgg QhGbit a 5%%&1}??}0% ?12 é‘lﬁe ANy

rate flow ng throu ter nozzle
rate of avatry @ rfloting thrdreghfihlon28 &t greaterf thén thiedow tacwéfithe iwated flowing

I 90 d 9,1 t be t . A t. 92 i
througf §fikee 3D, FecBifenish o BN isoetii 104 BEFig a8 baiitioniyvotss
from ehtefifi@fealibnidehRE TOdhrdaghafelinRf. Wiagks O AN FHPESR enfifeency

est |IIustrated|nlg:IGS. 6- spout 92 iIs deflnedggy

b ,
shutoffzvahvergspesmils L 04 Hapwe comduit 406 taybash senter norale| %9 @6 ofifacknger

f . 98 best, illustr in F 9, .
nozle S0 o oG 5, 57 b EHOAEY el Froing o
dissolviigeelept 8r fidrh eehteli 15dzAROD finalafée rbi@éd—@éﬁt@ruﬁefv%gﬁrt&ﬂq P2 within
) g%ssol,wcﬂg up 82. Referring again to FIG an outl et
fluid 1 }4,conbaiped podisiolviag FHa82n Redsedwanisbvayeperiign 412 pertiagtnene or
I . ]
o 238 18 1 R LB B
into the Bhidd Oreror infvge cingnidals 41 6 oyptidatly indiaddrechl G canyund: Medter

from ofiRRE YRS R el gy P13 i bl ehsuaS thoppugh
mixingOREhif TROM TeRrebydih @AY RR MRt drkoffls f)lﬁfdj\%? iﬂﬂ%éf@ﬁng Bup

I ncl udes an energency shutoff val ve assenb

82. Orjokdhadleyel ob Akt dcises fcnopsairte 38 incitbwiall 860the i flowa nto
. | i i , i . i 6 i
horizoffptshie o4 Befa BiekifspStio) ol BroucsBt dyd ipree

chambef 00 e thé levelzaf fuid inloutBo th-Mbap Q00 tisds, didclalrsOflbdiGkied sy
a discharge fl oat assenbly 108 operably connected with

108 risgs theeedl Qpefungthe dbschpaze v dnetehawnkefistischarpg andhpelelons

. N . i cat.
valve d5s iy Y16 PDEHEE it babil Ve Hsctd P10 B icalS g iBfildudes o
backflgpw ohlve tnat sliews) sueledes balbvlieck vale tdpeugtt fluidsefirord Haskifowing
. enmergency. shytof f val ve ass ly.104 1f the flow rate
into ouglet shaber 100, e Mglet ﬁ&%ﬁﬁé@l glgi xS§lsgf1@aﬁ%Fhrweéhouﬂet
| i 1 )

30 o B b4 DS e (R VU 1B Bhndif a4 of
recircudatdidntsysseral22wat er from entering feeder device 20

through the inlet. Water 24 then flows from energency

[0016]@2 eg%rfriﬁé gllg?)/v do 3‘8&;% la%(% f&i}éqt,]{}é?u% rc}f 8r?en(9rurin<t)re% gm&c%lsbﬂ%h[hat

are dissolved by water 24 and thus the concentration of chlorine or other chemicals in fluid

114 depends on a portion 118 of raised-center wave portion 112 that rises above top
surface 78 of grid 76 thereby contacting the one or more chemicals. Portion 118 has a
diameter B and a height C. The amount of one or more chemicals 116 that dissolves in
water 24 and thus the concentration of chlorine or other chemicals in fluid 114 increases as

diameter B and height C increase.

[0017]  Several factors including the volume of dissolving cup 82, the cross-sectional

area of opening 88, a distance D measured from top surface 78 to bottom surface 84, and

7



nozzlie 9 1 and into dissolving cup 82. As illustrated
in FIG 9, water 24 flowng into dissolving cup 82
wonewocester nozzl e 90 generates a rai sed- cent BCTASY®6/000548
portion 112 within fluid 114 contai ned by dissol ving
cup 82. Raised-center wave portion 112 contacts one or
als 116 in hopper 70 thereby causing the

che
the ﬂogrf&fedf“ ﬁgq? @Séﬂz@ﬁg CHP-4-&p dhgyinted Sloyeraten inapach thefsizgiod diadreter B
d hefdht (O Ligle
and e O SO GhEDk 0 LU SR KO SRR SR T o o
surfacen'6¥ tozloaitoan swrfaice 86 afel typidallyl ekt tmrilh@inpnﬂhsumﬁg tltbare Wighhe fore

constafly At rlnéag v%reﬁtqli]%f]oa 3 sp%n%cr éeggqtr&%}rﬁigg &g{) I . g@éhg arrito glgéyo(ﬁlme
5  of disselvirid ¢li pr82111; %pﬁﬂo§§i§atél? 39J301uBR iB&hek Qn@ HQ%W?‘% ir?efg(ﬁn c%;{ls%:face

fluid flows Into horizontal channel 94 d
78 to boemsugiace Shisabogl - Hisiedies Theprosstdettionnl erealofopetingBR s

also tyélgglé}é 25 éﬁlﬂﬁ% gl%gf H%Im% L%seg é)l i lﬁlggtle{i gggt%f(}%rp‘@by For the

first ensipeiiag, ﬂieeemhsse&tmalearmﬁ/@eﬁm@tsssb MDalIof] sﬁha‘&% R@dhdBr
every ﬁ&% backfl ow val ve assenbly 110. Di scharge and

lom Ref BT denrlsof et flavrte: yHiusafor ¢ 1e€P§bm|1€ﬁ élomtg, the
N C koAl ve
10 o B355H1 04 00 0L NS R Dy o
one or h@@e clangicals Ul 6 dtat edealidselved B watdr 24 dind Hbsithe chrﬁzeﬂi’t&lt@ﬁd)f

oy D B8 LRl RS BB et

rate. Of recirculation system22. [0016] Referring now to
FIGS 9 and 10, the ampunt of one or nore chem cals

6 that are dissolved by water 24 and thus the
[0018] co nfé%ﬂ]tuﬁ‘éi{ltﬁ‘b . I5G. ¢ B for thedirstrenahadimers Hiberindetl fow raté typicdlly

on 118 of . rali s ente
15 ranges EAS 1908705 B, BB O R R T i 4
followm@ealﬁib yrovadusakd inleg floveaep endfesiibing dehedtdrs akisrougloh bf portion
118 has a dianeter B and a height C. The anount of one
118: or nore chemicals 116 that dissolves in water 24 and
thus the concentration of chlorine or other chemcals
in fluid 114 increases as dianeter B and height C
increase. [0017] Several factors including the volune
of dissolving cup|&aetthe cridameteacBiobnal area of
openi ng 88, a di st #iwe Riatergdditied 1fisomit op surface 78
to bottom surfgce|&pmpndt Ngiddheyy rate |into the
di ssol ving cup,|4 {9.3 the Tnjgls frowrate, I npact the
size of di amsterbnoq,fno el lT)b O—thgse factors, the
vol une of di ssatwi gg cup—8 1‘52“@ d+stange D fromtop

C

d 0.6 1.45
e 0.7 1.75
f 108 2.25
g 0.9 2.5
h | 1.0 2.75

20 [0019] Inuse, as inlet flow rate varies, diameter B and height C automatically vary
thereby increasing or decreasing the amount of one or more chemicals 116 that are
dissolved into fluid 114.
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15

20

surface 78 to bottom surface 84 are typically set
during manufacturing and are therefore constant or not
woaoicasm2f or a specific feeder device 20. |n ACTiUSS06/000548
enbodi nent, the volune of dissolving cup 82 is
approxi mately 35-40 cubic inches and di stance D from
top surface 78 to bottom sur.fac s about 1-
[0020] ; %ﬁ%cger devige 29 ghthe Eesentapupntign 8§fe’i§fad8%‘?§ﬁ$qsré“’§‘8prfo§ i so

devices 1}5{?15.'& a1k Yo sﬂHEéd" O NPFRIR Gh Al ftr8Reddte more

I Ci pate | owrate.” For the first enbodi nent,
relaxedtthercby dersemng thenast aad mareasing fherivstplbpuality ofithe denites. 1
square inch for every 1 gall on per mnute (gpm of

[0021] or gggdeg éISYﬁci,hg Iof &1;: é)ééSS}F olévea tl%n %Qg% Elﬂquﬁ‘legilngég?@hﬁn §11h e
increasihy the ElRsbilchl colitict With Wakr as ﬂﬁ ijWJimfea@efs @pening 88axfapout 92

chem cals 116 that are di ssol f‘o‘? %9%[ wat er 24 and t hus
is set tq ¢reate arsiesited rge is theowatenlevglipsdediss Hag cpp OC%%P%t degjred

output fqngwgq;rg%té %@?@\jl %@flg {r’r%ﬂﬂ?qo R¥nt é&ray\klgg v%ﬁhﬁ[e fafie bifﬂh%fmcal

trate for the
which %llvégiihe ebhigtoreny thet doacénndation 6f chenvieetlgint ﬂ'tpd dzl»ﬂ bybstaatigls

MG e TR
end coh fhtidd Qe 2he §Tr§é‘€01ﬁte SULE if1Rgy RbRARISfyBically Bbcuy 0I5 dpm,

portion~118: I n use, as i nl et flow rate
top surﬁ&eﬂ@sxf gdiid&i6es entirglyanoderhéd a@dﬁhe@\@b contipes il Tisp i disyolving

co 2B B, 5 503 Db 5 R i

hoppexlﬂ(ﬂyléfaggl@ hiEE 8REbf tﬂ@‘éd)r(b@nti’a&uﬁafraﬁgbs present invention
fers advantages over prior art devices in that it is

not pressuri zed. As a re?ul t nuf h n tlol er an§ff¢,
(002213 cThowe of efcseeieri eremg igs uaL PHEAE AL L GSIOTgRG oob 52
stir the;:lglg :}13@1%5 O £ dy %iﬁéﬁ? ﬂ\_{j%é]lléﬁ')ln' sh¥h&f 1w %Vlf‘ﬂleﬂllil& 8$4 iht®Beddm

er devi ce resent “i nvention .has a
port101$ Mlbf febil @tierire 28raind do ot stasnmrthaélssr@vmg@up ireariother benefit of

ct with water as.the flow increases. Opening 88
thefe%if:f‘é‘T{Yé‘EﬁOfGEGP%eS“sIEtm‘ieB“&eate a desired rise in the

wat er | evel inside dissolving cup 82 to neet desired

[0023P YT Pidef @5{9&: I(Pds %%B%esfgrﬁﬁd&o ReShtiagld-eobdhiehi¢a)s drosidewalls

ontact a w de vol une range of chem cal whjich gives
102 oft bugtoabpariivy 440 Bettom ppﬁ@nd&%@wlat ¢hambsr 1%%“39 &R n

114 supsta 6 rt 8
sidewgil 1028 B B BRlcefon Proniied Reidiptn e BAREARGritn
device 20 the | ow _
[0024]  Although the invention has been described and illustrated with respect to

exemplary embodiments thereof, it should be understood by those skilled in the art that the
foregoing and various other changes, omissions and additions may be made therein and

thereto, without parting from the spirit and scope of the present invention.
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wgnrom/o7$ises entirely covered and the | evel

end concentration range. At sone point, as the flow

I ncreases, typically about 0.5 gpm top surface 78 of
CONPCIAWBS006/000548
rise in dissolving cup 82 and begins to rise in hopper
70. The larger volunme of chem cals contacted in hopper
70 yields the high end of the concentration range.
[0022] The use of off-center, horizontally oriented,
nozzle 9 1 in dissolving cup 82 to stir the i nsol ubl es

WHATASCIABYEPHSM i n suspension so they flowwith fluid

114 into bottom portion 44 of feeder device 20 and do
not stay in the dissolving cup is another benefit of

. t’éggegg%qg@fce 3@06' 6Lintodhdife Qﬁeeér‘:%ﬂére'cﬁ&ﬁfbtalﬁﬂ a f[l@(@géﬂl rising:

evi 20 1s al so desi gned tgrevent bui | d- up
of zheming|s) bavisg areinddt I(%S)Imugli Wlbwfﬂt Wﬂp@rﬂqvimmmhe

T R R T e

R sHHE of the fERIP@VQN2DPattan@tle] B2 4dte;Al t hough the
i nventi on has been described and illustrated wt

r ez pbepper 670)hevine sidgweln @) archatdeashag apgn bqtionﬁﬁéglsaldbe
i o s e

0 anges om$si ons and .
addi g}811%6) R eabepamially dléwbigedaid ayed tottoned7d), saidtgnid (76) having

o e (TR deom ey €008 bl e Biones g0
a%%%t'e@ kg ﬁ’(ﬁH G %xeod}‘?n&% chhiRals 36 Mt BleSorde@r dadré Uhdiicals are

ousi ng (40) having an inlet

2
tdmpp@rgehl h/ymaﬂdntop rserfactaﬂa) emdcws ccpnwned b sgié éqéper sidgwalds (72);

i Ben e GPas bR BBt bt O (B8R,
tgaﬁ{ ilﬁf‘acé bﬁWoY 84i8 grig (POPHed d1(s§<ﬂw)1né aup (&12) &bdiﬁg/alﬂoﬁom

and at | éast an open bottom aid hop

(smﬁacej@m) andh gdawalam(Sgbyomed theretp) saeﬁ ﬂé@%ﬂ%ﬁé@s@ﬁ@dykﬁo)

Sttty ba)e S G el Rt s FIE OIS e Al Bhtace (4
afdudinaf deater sbgAleom) (Bid csﬁmamgcramn (wil6h) saichiokles az&j and

hopper (70) adapted to hold the . one o heni.ca
ot varhaaly v w@dcﬂé}nsel&bgﬂ%ugfg%p@ﬁ? Bt S

ajf@ﬁfa M (78], daibl GRleRalls
Prgg%gll%ﬁmgf%?aﬁge frél /sa o %gr?abcg 8‘7‘5) 5 gt? ($ ) ai
PEs6Y havihy as opdrand(88Yy fomled thﬁn@p,esalc( Gp}:)urm{@ 8)5havmng a
predetermined cross-sectional area;
a spdut (92) fluidly connected with said opening (88), said spout (92) defining

a horizontal channel (94) having channel walls (96) and a channel floor (98), said

channel floor (98) positioned a predetermined distance above said bottom surface
(84) of said dissolving cup (82); and

an outlet chamber (100) in fluid communication with said spout (92) and said
outlet (30), said outlet chamber (100) defining a bottom portion (44) of said
housing (40).

. A feeder device (20) according to claim 1, wherein said dissolving cup (82) is

adapted to at least temporarily contain the fluid and said inlet flow rate is selected

10
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bottom surface (80) of said grid (76), said dissolving

cup (82) having a bottom surface (84) and sidewalls
wQa6)e/o7eismed t hereto, said sidewalls (86) exteRdTg2006/000548

upwar dly above said top surface (78) of said grid

(76), said bottom surface (84) including a center

nozzle (90) in fluid comuni cation wth said inle .
s¢ 2810 caerde @rdisedtasatoy dreve partiop ({ Haaythie Q}e&f‘ﬁﬁl f’%ﬂtﬁ?%‘i by said

sai.d. bot t surface (84) positioned a predeterm ned
d&?@?ﬁﬁé@pxg%h1said top surface (78) of said grid (76),

said sidewal | s (86) having an opening (88) forned

t herein, said opening (88) having a predetermn ne

. Afeda-deeict (2 akcardg; to slaip Guwhesmy a portipa (118 6F FPég faigpd-

i th said i 88) .. Sai ¢ol
o wor BT S R P P R e o
RIVT6), kil P8Fidnd8) 8) srabid rafsadoedter woerpof@) (112) defined

pbs tioned a predeterm ned distance above saiq.bofton1
tyur dimular CB%3-sestionali ajeanskioel iU HITQUEs CTOSTHEC e arce

out | et ..chanber. I 0 4f o1 10k AR RN S@he Q8tovdih te i dl
hayinga %lwge%ﬁﬁd%?qggtgﬂu%degtaf&( E%}R sai da‘}%u%l et clhgrrber
kP B8hwdeki ning a bottom portion (44) of said housing
(40). 2. A feeder device (20) according to claim1,

wherein said dissolving cup (82) is adapted to at

I t ten il n t | uid.. I oA
- iitemer e @O bebeonlec At i aBROuaR St @,

rarse

£ QB0 1Ly 160l DinFldidh eorfmuhidati@ntvith naid iyt &) ehd
%lms{lggf%{%%g%é (82) \.@Sj.ﬂnA feeder, device (é%‘ accordi ng
adaptddao dirgst thehBuidiherizongally ingwid dlis’Pg g PURs
rai sedcenter wave portion (112) enters said hopper
(70) at least at said top surface (78) of said grid

. gg@%qes ﬁévi(i%%% WiRaibe K BhirR, Frirtinlsaidsstloceinhter (100

y a circular cross-sectional
Atchalea Bwbsantislihohdrticd aiddwalls ClO2xr cross-sectional area

havi ng a di aneter, said dianeter and said height both
varying according to said inlet flowrate. 4. A feeder

eSS PRA AFRRIH0E h Qofhd Fadeinthetelie em) dkat Lom

fokdtsgliZe@mmuni cation with said inlet (28) and

. A feeder device (20) according to claim 3, wherein when said inlet flow rate is

about 0.3 gallons per minute, said diameter is about 0.625 inch, more preferably,
when said inlet flow rate is about 0.4 gallons per minute, said diameter is about 1.0
inch, still more preferably, when said inlet flow rate is about 0.5 gallons per
minute, said diameter is about 1.25 inches, still mbre preferably, when said inlet
flow rate is about 0.6 gallons per minute, said diameter is about 1.45 inches, still
more preferably, when said inlet flow rate is about 0.7 gallons per minute, said
diameter is about 1.75 inches, yet even more preferably, when said inlet flow rate
is about 0.8 gallons per minute, said diameter is about 2.25 inches, still more
preferably, when said inlet flow rate is about 0.9 gallons per minute, said diameter
is about 2.5 inches, yet even more preferably, when said inlet flow rate is about 1.0

gallons per minute, said diameter is about 2.75 inches.
11



adapted to direct the fluid horizontally in said

di ssolving cup (82). 5. A feeder device (20) according
woOaomwloasase 1, wherein said outl et chanber (100)pChaiSpdes00548

substantially vertical sidewalls (102). 6. A feeder

devi ce (20) according to claim1l1, wherein the device

not ess
5. Adihetfal GPLSPL Siapel DRE Bhaify RRa Rt yarvine
thabfoust cEisénedringalchankaeoniatied by thesfid. di aneter is
about 0.625 inch, nore preferably, when said inlet
flowrate is about 0.4 gallons per mnute, said
di anet er bout 0
o MGl b L i B g
WE Sr m%?é Gefli IEESH tBcAROW sald @ftlek Bifasiser (EIO)) | nore

pre era when said inlet flowrate is about 0.6
gall ons per mnute, said dianmeter is about 1.45
inches, still nore preferably, when said inlet flow
rate is about 0.7 gallons per mnute, said dianeter is
about 1.75 inches, yet even nore preferably, when said
inlet flowrate is about 0.8 gallons per mnute, said
di anmeter is about 2.25 inches, still nore preferably,
when said inlet flowrate is about 0.9 gallons per

m nute, said dianeter is about 2.5 inches, yet even
nore preferably, when said inlet flowrate is about
1.0 gallons per mnute, said dianeter is about 2.75

i nches. 8. A feeder device (20) according to claim1,
further conprising nmeans for varying the anount of the
one or nore chemcals contacted by the fluid. 9. A
feeder device (20) according to claim1, further
conprising nmeans for preventing the one or nore
chemcals fromattaching to said outlet chanber (100).
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