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CHEM CAL FEED SYSTEM FI ELD OF THE | NVENTI ON: This invention rel ates \\9-. 2
gener al | yWO®20uI8881 chem cal feed sy re parti clCayuUsp2/08i81a dual °
solid chem cal feed system which i nnﬂmmwmmm‘um% aut omat ed capability for
switching liquid solution containing di,zsglt\%},ved solid chem ¢als from one

feed bow to another 5 when one of the bows is enpty. BACKGROUND OF THE
RELATED TECHNOLOGY: The DUAL SQLIRICHENVHGAIEEED SYSTEMcheni cal feed

di spensers to di spense chem cals used in industrial and cl eaning processes

is well FIBEMD OF THE INVENFDON: ndustrial applications, 10 such dispenser
mechani sns are commonly used to add chem cals to boiler systens or to

‘cool i ng tower st 1.134 m i phiLhj i j j rs
vere dovel oped o iyiiolrageg ALY Bltoflt ARk s ATl S ATAY
required,to riodicall dd chem cals to a tank contai.ning.the |iquid
sortut 1 onto adbe el el REEnSla W h b indcindtyted R pdielte Gopdtiliy Tona

cat egori es_dependi ng upon the nethod of cqntroIJin% t he anount of chem cals
to be 15syitehiagdigyid selupiopicaptaining dissalead sglid shemieils Ironpynacisad hewl ipianpther
measur enent di spensers. One exanple of a nethod of dispensing a solution

t hat § s wdwiebook béthelbpwioisdmpty.vi ty measurenents is described in U S. Patent
No. 4,858,449 issued to Lehn. Lehn discloses an automatic di spenser for

di spensing solid chem cals used preferably in cleaning processes. 20 Lehn
di scl oses a di spenser wherein a container holds a quantity of dissolvable

solid Chﬁﬁ%@%@dﬂﬁﬁﬁﬁﬁ%ﬂf)ﬁ‘%ﬂb?@é@@ pressure to dissolve the
chem cal § Ich are 1 ultimately di spensed.
The quantity chenical s dj spensed.is contrall.ed b suring,the
conductivity cehERud it oot i e L% REm T ARt i e been
effective ip reducing the gnount of panyal attention required in . .

mai nt ai nifef Bingusial ep kearapsﬁr@ﬁisewéﬁmwwﬁéhp heForiaangsl appligations,

di spenser container is exhausted. Wen the solid chemical in the feed
cont &9 nesu¢hsdispenser mechanisms are commonly used to add chemicals to boiler systems or to

cooling towers to mini_mize and/or inhibit corrosion. Automatic dispensers were developed
to minimize or eliminate the manual care and attention required to periodically add chemicals
to a tank containing the liquid solution. Automatic dispensers are generally placed into two
broad categories depending upon the method of controlling the amount of chemicals to be

15  dispensed: (1) time-controlled dispensers; (2) conductivity measurement dispensers.

One example of a method of dispensing a solution that is controlled by conductivity
measurements is described in U.S. Patent No. 4,858,449 issued to Lehn. Lehn discloses an
automatic dispenser for dispensing solid chemicals used preferably in cleaning processes.

20  Lehn discloses a dispenser wherein a container holds a quantity of dissolvable solid

chemicals which is sprayed with water under pressure to dissolve the chemicals which are
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conpl etely dissolved, the enpty contai ner nust be manually replaced by a
new container filled with a new supply of solid chemcals. If the product
i s exhausWO®2Mi8B® t he systemis unattended, there is pot GI/E802/08381t he

interruption in the chem cal treatnent of the system 10 This could occur

over a pegf fqs t . [exanpl e ring
weekends %g Hﬁ%ﬁlg %&!{ rFPe}Eaet nﬁ&coﬁgiﬁ‘%%lgﬁlg 4 g S&?qg%gorﬁgg ﬂg% E% Hl%ﬁtnﬁgﬁg ystem
The feed sol ut.i on eated.by the dissolution of the solid chem cal would
not be ré%‘?‘ié‘ﬁilﬁ%&%ﬁ}?a&ﬁ%‘i%s%“‘ahi ckly diluted by the addition of water
which is used to maintain a constant |level in the dissolution chanber of
automati c di spensers. The loss of treatnent could result in corrosion 15
‘and/ or deposition of contaminants in a cooling or boiler system or serious
det eri or at i on While aetomatedtdispensepy laye drempeffdotivammduding dryansyat efmbsialg t he
automatic solid feed dispenser. Accordingly, inprovenents in automatic

*sol i d5 chettériin rbgeigedin riAIRRBIISESuCR ¥FHEMY, ipfoklenk ha|dBlravRneNESentib ik of
chem cal treatnents which may result in Serious damage in 20 industria

Systens Qlspbiir bortfinkPR\ikhaifbdl APAATHO Ui URMiCA n e B4 Befainer MMRY OF THE

| NVENTI ON: "I n accordance w a preferred arrangenent o e 1nvention, a

solid chem f aed tem conprises at l.east t f eed .howl s, each

cont ai ni SogeteiL Ao L BRP T onBR: Bhet Rl relistss Ry AosiseSotiatner

PCT/ US02/.08381 _di ssol ve upgon jmersion in liquid to forma |iquid solution.
A sunp i §?15$ S hfpey supnly ebsahdemicgls: df theipiedushisrexbansted svhitectbelsysismn is and
for containing such liquid solution at a predetermned | evel. A valve

syst em i $naftengeddhers is pesefitind dorsbainterfuption éptheaheinjcat wertment dfiige dylsem.
introduction of liquid to the solid chemcals in each feed bow. A sensor
is stppohiscconid ddumr suerm pediod @f fivuts cattpotentinily Beveh dewy) faricR@dplel @i

solution for sensing a given, preselected property of the liquid solution,

and for §RERé d0fing viHidH fbatinbntBEARARSH A hEbIRIEE 1d @B sPerd U o RIPET tY-
A control unit is responsive to such signal fox controllinng the valve

syt em GoBLSERBIAIY e B 050 BLRSHERLEN MK LIRS ST
HEHRE R T EROE C h AR KR TR

immersion in water to forma liquid solution. A source for supplying water
to each Hiseplutian phaspberef autanfatie gtspefaibxﬁe The lossoftreatment ¢dwdd eavle i eprosimn f or

controlling the supply 15 of water to one of said bows. The first valve is
nor mhf | y andlondegiositbni of cantanyiemtsio icoblimg diobdiler Oyytdoh, @t sefiousaleBtiotBioans tiaf

the bowls. A second valve is coupled to the water source for controlling a

suppl y oftrextaient Ftocgrzhh Pebigince in drdyesybei Winglhe acaRfe syl ied dRpemeAt ai ned
in anormally closed position to prevent flow of water to the other bow. A

sunp for receiving liquid solution fromeach of the bows and for
containing liquid solution therein at a

Accordingly, improvements in automatic solid chemical feed or dispenser system is
desirable to prevent the loss of chemical treatments which may result in serious damage in

20  industrial systems or the like requiring continuous chemical treatment.

SUMMARY OF THE INVENTION:
In accordance with a preferred arrangement of the invention, a solid chemical feed

system comprises at least two feed bowls, each containing a quantity of solid chemicals that
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20 predeterm ned level is provided. A sensor is supported by the sunp in
communi cation with liquid solution for sensing the conductivity of the

i quid sovVOwRATS8d for generating a signal at a predet er AOTAI0ZO$s8UCt i Vity
of the liquid solution. A control unit is responsive to the signal for

cl osing f; ve e of the
bow s anfclilla%) é%ﬁ&élnxli‘rﬁhé/r? O(ralt@gé ﬁo ok &L{ Eg?lgt b‘%ﬁgp‘%‘ﬁ T water to

t he ot her af. 88 . PCT/ USOZ/ 0 a furt her

parti cul eetyl lﬁ““g?‘)l’t“i’\%“ frﬂWeqar&‘ g‘ﬁd% apd £oF coplaining F'ﬁgjll%lé%soglt%%aﬁé val ve
coupled to the water source for controlling the introduction of water into
t he sunppredetespined ryehe valygsrttemfs @mlqdﬁv%mﬁe@d]bowhéow;nmmly comitrplling
‘conprises a tine controller for delaying the activation of the first valve
and t he thedutrstuetiby of figuid o thersbAd ohgmsicale th edch tfedteboafll & sehbs 1§ﬁ1f”p§;6ftec5b§ enses
the predeterm ned conductivity of a liquid solution. In yet a rther

‘partizul g sﬁﬁnﬁ% toRndnit@tibA mtth@ebmﬁﬁef% 881uBoh ForRER fﬂggﬁggvérpr

controlling the conductivity of |iquid fon in a so herii cal feed

system t d The
appar at u@%lgerl\c éﬂoﬁg‘f& Fg{a#gﬁl Riébdt g%ﬁ%ﬁg%{eg%ﬂ% {r?lgfnare’g g%ﬁ’?tbgof solid
chem cal i ssol ve rsi.an_in water tq forma |i d sol ution.
A sunp i t?‘ﬁ‘cﬂnlf SH°H BPPP ef‘\ﬁoﬁgeltlﬂ’ét 1p fe(fﬁ?llflvseotf)ﬁ{labﬁg‘?aﬂqg @ﬁlh&g theast one
bowl and for containing the I|qU|d sol ution therel nat a redeterm ned
level . Aval¥g Bfstess i dliernalinghoswitrdhamirodugtionf ligaid fsom one &?élbewl tothehe wat er
source for controlling the supply of water to such at |east one bow. A
second vathere i s coupled to the water source for controlling the 15 supply
of water to the sunp. A sensor is provided in the sunp in conmuni cation

wi thighe liquid solution for sensing the conductivity of the liquid
solution, and for generating a signal at a predeterm ned conductivity of

the T1quid sofid baficuthr %%equugyﬁ'v&mioﬁ 1B i AR bl SOIFGCRBAR HBal O Lhe

sensor S|gnal openi iTst valve an 0si Nng seco ve to

t her eby D d b V\A n_the condu V, bel t he
pr edet er%ﬁ e %pré%ﬁ%u\g? F??gt Saﬁ%c ﬁb%qnﬁadni?lgu‘ﬂ%&%?tlﬁ?ﬁfl\?g V\‘b #ni ng
t he secog, Eﬁéal ve to0 therehy suppl vvater ér?ﬂit he sunp when the conductl vity
i s above iSIUVHHRATERFFSIQEAN Y6 R formia NAuidslutions o sowrse fas sUBRBHOE STAETHY t he
conductivity of the liquid solution is also used in a solid chemcal feed
syst em ceashrbiosil iggprowisie gr Anfirstvdleeid chapled to th evater lseurce foricontralling thersapply t he
feed bows is depleted, the control unit nay alternatively switch between
supplyi ngf watestd dhe of said bowls. The first valve is normally maintained in an open position to

allow flow of water to one of the bowls. A second valve is coupled to the water source for
controlling a supply of water to:the other of the bowls. The second valve is maintained in a
normally closed position to prevent flow of water to the othér bowl. A sump for receiving
liquid solution from each of the bowls and for containing liquid solution therein at a

20  predetermined level is provided. A sensor is supported by the sump in communication with
liquid solution for sensing the conductivity of the liquid solution and for generating a signal
at a predetermined conductivity of the liquid solution. A control unit is responsive to the
signal for closing the first valve, thereby preventing flow of water to one of the bowls and for
opening the second valve, thereby allowing flow of water to the other of the bowls.
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WO 02/ 079888 PCT/ US02/ 08381 water directly fromthe water source to the
sunp or through the one bowl wherein the chemcals are depleted to | ower

t he condue©i00T9g8®Hf the |liquid solution in the sunp. BRI EPCDESCRDI$FI ON OF
THE DRAWNG 5 Figure 1, which is the sole drawing figure, is a schematic
representation of. the dual solid chem cal, feed _system of the presen

i nvention. DE ?@EEB‘CDE?}@RP@TP@Q"@H] v desvsien a2 thirdvahér ence
now to the drawing, there is shown in Figure 1 a schematic 10

r epr esenteinlghtoghe watey spurse forontielling fie iptseductipn pEweier indy theestmpo In yet
accordance wth a preferred arrangenent thereof. Feed system 10 has

par ti cul anothgpispecabf the ifeentimppthy iconfral heircomprises edime cdnttotlebfor Helagingnhke
‘cooling towers in industrial processes, although the invention nay be used

to di spengvaties of tHelfitst valvd shashb WooRdGalie fatdeRainQetidd 6P Rk aBbr the Schsor
di spensi ng system for other suitable applications. It should be further

'underﬁtogglsg{/@%g}&@t -Jeaec%ggés{‘?{?,?tg}o}gli%ﬁ SBRusHP! oyed as a sel f sustaining

unit that m used 1Tnin or ‘ot her "applications as a separable
nodul e that may be connected and di sconnected to those systens requiring
chem cal treatnent. Feed system 10 conprises a sunp 12 that receives and
contains therewithin a quantity 20 of liquid solution 13, containing a

desi red cheni &ayetd firther payenlaiaspecs of the dnvegtion # #PPAAUS iRrevidpd forpr ocesses
or the like. Two dispenser feed bows 14 and 16 are in |liquid comrunication
wi t h sunpotifollihg thegondudivity of Siqaiddolion Feesblisohemidal feed dytemaha sppEiesr abl y
of the type that are used for controlling the quantity of chem cals

di spens ediqﬁid&bﬂiti@nb}bnﬁﬁﬁﬁ%' dissslvédehesiidatiu Cltie\aippatatuk ilidiedes RETEhE @he FdWoAN.
Such feed bows are nore fully WO 02/ 079888 PCT/ US02/ 08381 described in

U.S. 1pat %e%i;% {q&%ﬁgggg%m%&gﬁ% etgﬁ ggga?ﬁ@ HpH fnhBSRMAR iaxggeg% ReRBi n by

ref erence pur 14, 16 1s prov to contain a

tit f. i.d i cal h for. 5 t.i |icatjon. Such
O bR e\ AR B B S0 R
SRR TTECEE NG TR EREUTE KR B

to inhibit corrosion. Such solid
is provided and a first valve is coupled to the water source for controlling the supply of water

to such at least one bowl. A second valve is coupled to the water source for controlling the

15  supply of water to the sump. A sensor is provided in the sump in communication with the
liquid solution for sensing the conductivity of the liquid solution, and for generating a signal
at a predetermined conductivity of the liquid solution. A control unit is included which is
responsive to the sensor signal for opening the first valve and closing the second valve to
thereby supply water to the feed bowl when the conductivity is below the predetermined

20  conductivity, and for closing the first valve and opening the second valve to thereby supply
water to the sump when the conductivity is above the predetermined conductivity. The
apparatus for controlling the conductivity of the liquid solution is also used in a solid
chemical feed system comprising two or more feed bowls. When the chemicals in one of the
feed bowls is depleted, the control unit may alternatively switch between supplying fresh
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chem cals are generally readily comercially available. 10 A spray nozzle
22 and 24 is disposed within each of the respective bows 14 and 16 to
di rect a wpn2y979888 wat er under pressure to the chem cal s coaraiSo2dsistt hi n
bow s 14 and 16 to di ssolve chemcals contained therewithin, as wll be

descri be ' | ' t ai ned

w oni n 1 oo BEGE Bgad balRt SARUESTEE S B tndotgh B che IR St LT, T2V
are suitaply, dissolved jo.forma liguid solution.and are fed either by

v avi ty. Sheedls fredepfeted Ddoder e cndltifionrtaih ifg 305uShin e miene sump 12
with a suitable amount of liquid solution 13. System 10 is suitably
connected to an external water supply (not shown) to provide a water source
'26 for the system 10. Water supplied through the water source 26 is piped
20 t hr ouBRIEFDESCRIPTEOMNOFATHEDRAWINGG: a doubl e check valve 32 and a

pressure regulator 34. Gate valve 28 is used to isolate the system 10 from

‘the ngin wat eFighikdp) Whieh & thB ¥oleArdviiE tgtref istaGchRérhil epieBdiRAediCeT tBé diid1e
system Strainer 30 is used to prevent particles such as salt crystals or

rust fro Is { 3 prevents spray nozzles from
getting g?ﬁlgd(;és}ﬁdé #églesggté%d&%g’%?%&%c (yn\ial ve 32 is provided to prevent
backfl ow of water. 6 WO 02/ 079888 PCT/ US02/ 08381 Pressure regulator 32 is
used to adjust the pressure to a constant pressure, for exanple, 30 psig,
to maintain constant water flow rate and s patterns in the bottom of

t he sunp DIEEAILED DESCRIRTIQNOF 7 HE PRINES MBORBIMENES: | s provided to
neasure the water pressure in the system 10. 5 Pressurized water flow in
t he wat er souByeefeerice nowpplthedraning thgte ia shovpeindFiguted asdhefuatici ng 40 whi ch
di verts the pressurized water flowinto two directions, namely through

pi pegp42 r%:ﬁébeﬂt%tioi?bﬁ@ dualisohd chehienl feetbdikpensertshstomalv ipiapéordandesvifiesl t hr ough
a solenoid activated val ve 46 which regulates the flow of water through

pi pe 48 i ] t ; ! : i 48 within

p%%d&%é&?%gﬂg J herebf pl?%g‘gﬁﬁém 16?1?%@%&@1515? ic&ith f?)fr%ﬁﬁl?@ga

sunp 12, acent ottom r 12a of sunp 1

mani fold 50 conpri si | uralitw. of ray. | 2...Wil hr spray jets
52 are s peameniia Bl sf cidfind PP BY ndfPatines by Eeleffug oo

enpl oyed., Wat.er piped through pipe. 4 nd t hyough_nmanjfold 50 i,s used to
fill the iBYsREon may beysed fordipneasy Eesieicls Sawesplugiiiy g the dolid @Erwl#%qu 52
are also provided so that the |iquid solution contained within 15 sunp 12
may be aglispansing systenhfur oplzar siidatde appflicaiianis d Itshewlid bgi furthéramdagsioo éhatdosi t ed
on the bottomfloor 12a of sunp 12 may be periodically circulated in the

| i quild sdkedsysemlR) may bakxmiphgepas pesésustaining unit that may be used in industrial or

HEY A [

other applications as a separable module that may be connected and disconnected to those

systems requiring chemical treatment.

Feed system 10 comprises a sump 12 that receives and contains therewithin a quantity
20  ofliquid solution 13, containing a desired chemical mix for use in treating equipment in
'industrial processes or the like. Two dispenser feed bowls 14 and 16 are in liquid
communication with sump 12 through drains 18 and 20. Feed bowls 14 and 16 are preferably
of the type that are used for controlling the quantity of chemicals dispensed therein by
measuring the conductivity of the chemical solution. Such feed bowls are more fully
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Pressuri zed water flow ng through pipe 44 is supplied to feed bows 14 and
16 20 through solenoid activated val ves 54 and 56, respectively.
Pressuri 2ed one19888 i s supplied through valve 54 to bow 14 PChriengbs3gi pe 58,
spray nozzle 22 being disposed at the end of pipe 5 8. Pressurized water is

supplied t hr.ough | ye 56,10 oW .16 t.hrough pipe 60 i th ray
nozzl e 2&"%9&'5?\‘8‘“0‘@%?8@6‘5?- %%gg%(}r) Rtied 10 LEA ‘gfﬁ“’d&g orated heyign §%) 070888
PCT/ US02/ 08381 Supported by sunmp 12 is an upper level switch 62 and a | ower
| evel swireferengfor ph purPOE@Syel switch 62 is provided to serve as an al arm or
shut down device. Should the liquid solution 13 contained within sunp 12
rise to the | evel of upper switch 62, a signal is sent through circuit 66
*to a control box 68 indicating that the sunp 12 is full and val ves 46, 54

and 56 are cl gagtifect BowWEDY, lWi@‘p@d\ﬁ&d&o%BﬂtafnLH%d&ﬁﬁtﬁﬂBBliM cRémidalsRhoded fbhe
sunp 12 or bow s 14 and 16. Lower |evel switch 64 is disposed in the sunp

12 inza i 1.V i, el @3S i I
bel ow5 ac r{'}gc:iﬂnatr ﬁg‘gg{dﬁéﬂ §§cl51c ‘ﬁ"{& ictrtrlet%%l agsna‘f% W@fﬁ"%gﬁ lsdf)P h\?lh%%?f%%fug?lfé el ow
the predetermn level .. a signal is, sent thr h ci.rcui 0 to the control
box 68t GUopE OIS B isiq SRty Sritlited SUEE S eitel S HilRA Tar pe. 46
into the sunp 12 10 . . through _the jets 52 in mani_fo,L'd 50. The | evel_ of
the |i quitigatieg bailesrorrgoling toxyeds fosdhs wmoxalf @xpgenigdniRy corpyiansiughysolid ow
water to flow through pipe 58 into the suq}) 12 through nozzle 22 in bow 14
t hr ough dhemivals@rogeneallypeadilygomereiallp availablel ow wat er to fl ow t hrough pi pe
60 into sunp 12 through nozzle 24 in bow 16 through drain 20. 15 D sposed
in the sunp for suitable conmunication with Iiquid solution 13, and bel ow
the level of the lower level switch 64, is a sensor 72. Sensor 72, in the

prefgpred arrapgeneplsyd % Ald 3408 digeSed wibintacH SRR Ee%gzlea&egogwm hyd té/ecof

the I'iquid solution 13. %e sensor 'is set to have a sel ect set point that

generates,.a signal jndicative of the.c uctd vity. of the |iqui.d sqlution
o he SR o e it Bt Bl PP Ep g B il bl 8 8%
conductivjty of cle 20 water supplied S i rough line 48 and the
conduct i Aigsplvgchemic &Pﬁﬁa}D&h ﬂB"éFWBE‘F‘e%F W@W@fﬁt m’@&gsﬁpﬁlﬁ’é’i?ﬁgesilglzi d 20
fromthe feed bows 14 and 16. For exanple, if the conductivity readings
obt ai ned watentowspld chesirals siteippdmvithin f«rgdp bewistlArlg trouah spigy nowzlen?f. 24, the on
the order of 12,000 to 15,000 umhos, a set point reading of 10,000 umhos
woul d be salid epdraiohle afecsuithbigtdissatvied caufoam aljpplid sdttiamnand dre $tbeithdr be gravity
appreci ated that other set points nay

15  or suitable pressure through drains 18, 20 to fill the sump 12 with a suitable amount of liquid

solution 13.

System 10 is suitably connectec} to an external water supply (not shown) to provide a
water source 26 for the system 10. Water supplied through the water source 26 is piped
20  through a gate valve 28, a strainer 30, a double check valve 32 and a pressure regulator 34.
Gate valve 28 is used to isolate the system 10 from the main water supply and may be turned
off to allow maintenance of the system. Strainer 30 is used to prevent particles such as salt
crystals or rust from entering the system, and thereby prevents spray nozzles from getting
undesirably plugged. Double check valve 32 is provided to prevent backflow of water.
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8 WO 02/ 079888 PCT/ US02/ 08381 be sel ected, dependi ng upon the chem cals
i nvol ved and the treatnent desired. A signal fromthe sensor 72 is passed
t hrough WO®ROTISF to the control box 68 for activating va&CIrgss026$3854 and
56 in a manner to control the conductivity of the liquid solution 13, as

will be ' j - Lk QU ' 3.1 uit abl npﬁg

t hr ough g?%s%gf%u&?%r?@ghggtgﬁ %dgt gllréﬁ)g?S§'§Jﬁ lrfr%h%ns[]t%ﬁ g?eggtfrpe or e&ﬂﬁ@?’ ower ,
or other application through a supgly | i ne 80. Cont OL box 68 contains

Sui { abl ¢ POBrOSRRBHLONSPRCYHPLAPWapE20f SPIFY PRICEBHIEE POROTIOL e 28 wi t ch
62, lower switch 64, sensor 72 and solenoid activated val ves 46, 54 and 56
to cont r 3l bpdesspibedit Aowitable ressiie gaueei36 isarevidadio mmeasuredthe water pBeskunctimer
‘includes suitable conventional timer circuits. Having described the
conponentle systidnf Bt ures of the feed system 10, the operation thereof is now
described. Initially, the sunp 12 is filled with fresh water received
through the water source 26, with solenoid valve 54 in the open position
and sol enoi d val ves 46 and 56 in 15 respective closed positions. Water is

pi ped under s . 0 i [ h.. i pe 58
and through t eésg‘%kzzgflg\r @%W%‘"%Wﬁgg@ﬁ?%%g%sugﬁfﬁnﬁ’%‘%ﬁ% lﬁ‘%’%)@/u b 12.
When the level of. water in the su 12 reaches the | ower |evel swtch 64,
Valve. 54 BHEECH0,Shigh Bsis Sy PrauDER WET EIRG G AR ool G PUE DB o
sunp 12. \Wen the upper level switch 62 is activated, indicating that the
sump 12 4 apdift. Prrsviized wakss sypplisddhroggh gipe 42 isteddhiough aselegpidmstivateder eby
protecting the system from any undesirable overfl ow of water. \Wen the

wat er | evelve#élivlsciheguolates tize flew of wafer threngh pipe 48 irdoithecsuntit 12.oDisposedrat them
period of time, for exanple, five seconds, the control box 68 opens

sol en@i d toralinvg ed® of piFe a8 kvithe s 1 2tndflodatddEadjdcenit (e BH#dR flodr méemang , to
allow water to flow fromthe water source 9 WO 02/ 079888 PCT/ US02/ 08381

26 thr Ou?% ﬁg%% ogd g@%&}{pﬂflﬁ%g; ? ?%ﬁ%ﬁ}? 29 Eﬁr@aﬁ{gﬁt %? ?‘Blﬂg rtﬂrgg' 8%13%?&% gf are, 12.

This is we ri'e or ‘e ive sec ow for

a representati. conduct i vi eadi n sensor 72. Based,upon the

Conduct | SPegdf SofBl e pariasch Y Hather SERE o amboge Siitenpibed
appropriate valves_46, 54 or 56 i s _qgpened f a short periaod, for exanple,
ten secofdgueh Bips 48 apd throgghemanifgld 59 iy e to Bligfe DR 47 o2 awible level 2 s

| evel switch 64 activation range. |If the conductivity of the liquid

sol ut i on bedesosibpd| Spyay fiess 62 axgslsosprevided prithet theiligyidsselutiswi qentaifedrwighianpl e,
10, 000 umhos, solenoid valve 54 will be opened while val ves 46 and 56 are
mai Nnl&i nedmepl1@3eay befspitatedisp thua pertichdslof stléd chepritdlethat maybe llepovited on sledir ce 26
t hrough spray nozzle 22 in feed bow 14 to allow the introduction of

di ssol vegogbRfidor! 3a B Alafibh pdBodibaliytiRumiiin e BuidSokufloh 38 36 t he
conductivity of the liquid solution 13 in the sunp 12. 'If, on the other

hand, the.. ity of the liquid solution 13 is above the conductivity
set poi nﬁ&g%}ﬂ%%ﬁéval ve 46 is opened and val ves 54 and 56 are nmintai ned
cl osed. Fresh water is thus supplied through the water source 26 into the
sunp 12 through manifold jets 52 to thereby | ower the conductivity of the
liquid solutiqQn 13., 1S As indjcated, feed bow 14 is thus used as a primry
source to rai sécsSHazedariercowing fhrgpgh pige A it isupplied tafeebawls id ke 1 2. When
the primary bow 14 is depleted of its chem cal supply after a certain
amour® ofthrongle selerpid hetpatad valies tSHand dhongepectively. Bfessurizef ivepiérds sugiplicd on 13
is not being raised, the system 10 automatically switches over the primary
bow 14 tthrough valve 54 to bowl 14 through pipe 58, spray nozzle 22 being disposed at the end of

pipe 58. Pressurized water is supplied through valve 56 to feed bowl 16 through pipe 60,

with spray nozzle 24 being disposed at the terminal end of pipe 60.



20 serve as the back-up bow and the initial back-up bow 16 to serve as
the primary bowl . For exanple, if the conductivity of liquid solution 13 is
bel ow t hevQOOWBER M ned set point, solenoid valve 54 is ofeNddonpiBe val ves
46 and 56 are closed to allow fresh water to enter into feed bow 14.
Shoul d the chgm cal s, .in bow, 14 be depl eted Ll e, val ve 54 is. nornma

opened, only BoTted Ry sumn kooig aEH’@RF@ﬁV%f“?H‘/‘Eg? ad e zq‘i’ﬁril‘?)‘?ﬁl SWtfr’]lP 64 Hpggru np
12 through drain 18, 10 WO 02/ 079888 PCT/ US02/ 08381 The system contro

box 68 i gweha@éclaﬁ%mm@wﬁémﬁaﬁang'tlaémrquﬁhutdpwmdevm| sm@ﬁ gredisivid al | ow
for several sump fill cycles to occur before switching over to the back-up
bow 16, sslmtias 18 gopamed mithpr smep 12 esstwi the leyekbof upper sveichrid), e signhkistsenti ng
circuit in control box 68 may be set for a default time of four hours, or

any ot hethpugideirinéo1ed dontrsl W@@ﬂldid&ﬁﬁ%ﬂﬁt tHR@uipaR-is!RulParkOVlvel &6l 54 and
activated to raise the conductivity of the liquid solution 13. Back-up bow

16 i ssactigyuat &Qsé&/ﬂ&r& i@ggﬁaﬁm% gler&,gga@g%gédw%ﬁé eﬂg@gwgﬁmopg%mﬁﬁ%hy

cl osed valve 56, while I ng va sw t chover

occurs, the.primry, bo 4 be .used to |.power the conduct.i vi f liquid
sol ution 1?3 [t%ﬁvlpgﬁegﬁl %%e&éﬂ gﬁs}ggﬁeﬁépaﬁ%’ﬁlﬁ i‘#’&?g‘ﬁ%f: \goe A ruae Wi%n ﬁ’r?er e are
no nore ﬁheni als in the bow 14. It should al so be understood that in the
10 al t er reitel kliquid solution i3 fallsibelpvpp centain lqvsly 4t wgh timegwhepghediguidsolusingr ed
by opening valve 46 and cl osing val ves 54 and 56, thus allow ng fresh water
to be supplfaldcbalowdhepredenmingd levelgaisignalds serit iroegineltaviti 70 toythé eored boxabl y

| onered. When the operation of system 10 is started with both feed bows |4

and 16 f @8lto oper baltess tatiesby allowhkailowlos wakdr titogsh pipt 48mitbake Wi b2 bowl 14
or 16 serves as the "primary" feed supply. Over a period of tine, whichever

bow 1§er VRJugi tHe!}6ts BD i BiakifSRALC erp ll‘:lzel‘ék’Eﬂerl'ﬁ{u?d ébmﬁmdﬁ;)&l&&s ogé ifhebgal s

and wi Il reach the point where the conductivity of the |1 qui olutron 13

{1 om ¢ hat VI PEEROAIVE K BTSSPt o e, SRAEHRNRS Hishh e o BopgR ™
or et ur G23hPPBh b SFuatset S HchRen e Va5 i o et o D pipe 60

conductivity of the liquid solution 13 can be raised. At the tine the
back- up Boigisump Bhraugbaozle?4 imbowht deeughrdrasin 0. be provi ded by the
control box 68 to pronpt the replacenent of the primary, enptied bow .
Simlarly, at the tinme the control box 68 is activated for enpty bow
repl acenent, the control box 68 will initiate a short flush, for 11 WO

021079888 PCT/I)3P#8 83é supIoPhiabledniReReiion fith IRfrid Bitdich 1P dndBeibw oW
by opening either valve 54 or 56 so that any residual chemcals in the

initial E}&éf- ﬁ@éﬂqﬁtﬁ@f&ﬁ?ﬂveﬂ&%t&%{ ?&Pé‘%ﬁ?wg? @eﬁ%rt’fét‘lrﬂge @iéeﬁ%rrr%qoarg%ge%ﬁﬁ“ up

bow . Ad 1onally, ring operatiron o system may be

programed | known. manner 1o sikultaneously open all . thyree sol enoi
Vel veq ags obfhe Tt GE0 i RRARE: i Spday IV BF R HuRP R b A PR Hdi
to maintain the solid chem cal feed npist, and. also to itate the liquid
sol uti on fa¥e pelepied sehpgint shat generplgs gsigapl i @aa@wf&ee%%g@awamfah? Havids. of
the invention herein, it should be appreciated that variations may be nmade
t her et o ioluiiont13d eidwrset pedntris seteeted tcbmiudhiprtlyegeater thew e conduaiyity ofglean
exanple, while a particularly preferred arrangenent of the system conprises
two f26ed wated supplied shvitpdl obraphimei48tand thdedndudtpvityysftesaditidhisins fdaot
invention may use three or nore such bows, each one being automatically
act i vat edypherd thisughpRhy 19hnd 26 Bohithe fRAWowW1 1 PiAPT6. USE: e!x%n?l%‘? #ups ed.

is

Al so, whil e nmeasurenent of liquid solution conductivity, he preferred

menner Ofco%ﬁ{a&{\g!rv' Je%%s&?tiiﬁﬁgﬁ&ggﬂé ﬁquihtsoﬁlﬁgﬂ bty %&l@.ﬂ&{gﬁtc&mg 1 aﬁ@ is

I
ot her sol uti1on op S or oxi dati ofi reduction potenti

a1 abl o0 Pt ob 0o o PLomteh el Bl eachn TR wHAG wRR0Rel 201

solid chem cals toigrovide desifabje Iiggid sol utions gor Earticular
t r eat ment a95eRtpkle der Bl b anpresiatrd taahnther st RUNIRAAYe t he

-~

sigparticulay application; {t
conductivity of the liquid solution is controlled as described herein in
the context of a dual solid chenical fee8 system the invention
contenplates controlling liquid solution in other feed systens that may use
one or nore feed bows. For instance, the systemdepicted in Figure 1 may
be nodified to have only one feed bow, such as bow 14. In this situation,
when sensor 72 senses that the conductivity 12 WO 02/ 079888

PCT/ US02/ 08381 of the liquid solution 13 is bel ow the predeterm ned
conductivity set point, valve 46 will be closed and valve 54 will be
opened, thereby allow ng water to be supplied fromthe water source 26

. o ~ S " Y Y T T T



predeterm ned conductivity set point, a signal is sent to close valve 54
and open val ve 46, thereby allowing fresh water to enter sunp 12 fromthe
wat er souwo®2@®88%® t hereby | ower the conductivity of the IACqUis#2/0848uti on
13. This process will continue until the chemicals in the feed bow 14 are

depl et ed, an W S | y_of., chem.cals i rovided. 10 Accordingly,, the

or ef er r el 5?15%84] %ﬁﬂ?@%ggelé’@ﬁ the ghq’irélf;?aelﬁ h“vé’?\@%i aﬁgél?fotéed‘t‘?‘?f‘t S‘F‘F‘f u‘gts’fgaf‘li fyem
rather than limting sense. The true scope of the invention is set forth in
the cl ai Hs sspsgsfddeipasseddhipughircuipdyt do s rosis! tpa8Uisoastystiag valMes4d, §4
CLAIMED I S: 1. A solid chemcal feed system conprising: at |east tw feed
bow s, eanth5¢uma mannerdo eorgrod thhd ¢condoétivatyl afdhe hiquid selution hRtasdvit beldeailggpon
“imrersion in liquid to forma liquid solution; a valve systemcoupled to
sai d f eeHedepiakisr.f or separately controlling the introduction of liquid to
the solid chem cals contained in each feed bow; a sunp for receiving
l'iquigl solution fromeach feed bow, and for containing such liquid
solution at a predeterm ned |evel; a sensor supported by said sunp in

conmuni cation,w t.h saj.d ntained |iquid sol.ution. for nsi ng .a gj-ven
presel ected pripis t@u{ﬂ?n gg}%u}t?@&ipamgagg &FPB%P %ﬂﬂ’pa'elr‘??r?aﬁe]%@“ gx"%’i’“g RHOR h 10
response_to detection of such property; and a control unit responsive to
sai d si ghafto # Brileroweten awergrigtker @aphicitiop dhrepgh & sunpbeline80-ngryralliok 88 t he
introduction of liquid fromone feed bow to the other. 2. A solid chem cal
f eed systentnias svitahleepnventiinal etediricaltpircaitry isabuhection with uppet svaitrinh2, kesera
time controller for delaying the activation of said valve systemfor a

certain pwittlpd4,aendor T add belensidiackivvradb dlvetet6es4 and 6 t nESEIHR Gperhtibh eperty..
3. Asolid chemcal feed systemaccording to claiml, conprising a first

feed)pownesaey s%&g‘i’ﬁldcf)ﬁ&&iﬂ% Vg fufthék i | it rises a
first valve co%,pl ed to sald f?rst fee&“@g\a/\fg%ﬁ%agggﬁgﬁ%%éﬁ%%gﬁﬁed to
said second feed bowl. 4. A solid chem cal feed systemaccording to claim
3, wherein said feed system conprises a source fox supplying liquid under

ressure to each, of said bow s.
P ?—faving described the components and features of the feed system 10, the operation

thereof is now described. Initially, the sump 12 is filled with fresh water received through the
water source 26, with solenoid valve 54 in the open position and solenoid valves 46 and 56 in
15 respective closed positions. Water is piped under suitable pressure, for example, 30 psig
through supply pipe 58 and through the nozzle 22 into bowl 14 through drain 18 to fill sump
12. When the level of water in the sump 12 reaches the lower level switch 64, valve 54 is
closed, thereby preventing any further flow of water to enter sump 12. When the upper level
switch 62 is activated, indicating that the sump 12 is full, none of the valves 46, 54 or 56 can

20  be opened, thereby protecting the system from any undesirable overflow of water.

When the water level falls below the level of lower level switch 64 for a minimum
period of time, for example, five seconds, the control box 68 opens solenoid valve 46 for a
brief period of time, for example, 0.5 seconds, to allow water to flow from the water source

9 -



14 WD 02/079888 PCT/ US02/08381 5. A solid chem cal feed system according
to claim4, wherein said liquid source conprises a mani fold disposed in

sai d sunpyo9a0Wssmni fol d conprising multiple spraying jet PCTArSoR/M0838bduci ng
liquid into said sunmp. 6. A solid chem cal feed systemaccording to claim

5,6 furth incl,udin L.n lve, .said third yal ve i .CO ed to said
i qui'a < R plaRSo shiby e SERG ¥ees Bisiolitoh T Biaiimita. oS S

t hr ough Sﬁi.d mani f%)l d. 7. A solid é:hem' i:al feed systemaccording to claim
6, wher ePRrigbperiad; farexampleqfiye saeandsafa alloys faradrepresentativs sBdusavity readinggnal
fromsaid sensor for activating said valves to open or closed positions. 8.
A sol i d brissrisenV2.f Basedgipen tha conduetiiiivpfitee Bquid solntion 13 ithide semppRi sieaf a

*| ower | evel switch supported by said sunp for conmunication with said

li qui d stiewppropriasavalvdseiiies4 besels openddfor prshort gerigl, forexgmple, ton seedrdscent r ol
unit when the level of said liquid solution falls bel ow said predeterm ned

levels Orefll thelsislpaRasiadeel S1BAAlyHHSVERAEHET 161 Switeh 64 abiRBion MHpEETpsal d
third valve is responsive to said signal fromsaid |ower |evel swtch for

openi ng ' i PEVA=Y I : L LGt o sai.d s r ough
ohi d mant et Be Bl Ruion s blinEhhe h@blited BBl &Y RPhal o6
further conpr.isj n er | eyel sw tch . supported by said synp for
communi ¢ ﬁ’f%e’vd (ﬂtﬂo@?ﬂ‘ﬁ&? F‘E}Eﬁ‘cﬂg Y8lve \3:4 dﬂﬂé’ﬁﬁpﬁ?%\ﬂmg%\éﬁl%‘?srﬂ‘s 56 app

02/ 079888 PCT/ US02/ 08381 said upper |evel switch providing a signal to said.
first, sBesRanadhalosed. rs sughy water wilkbe punplied Sigahthe avates soiuee 26 throughispyagi t i on
to thereby prevent any flow of liquid to said bows and said 5 sunp. 11| .

A dual sobizie 2hanfeedboivk bdtesalkivethe intoorhictisn nfidis¢obwedfchenhidatsvhmough dedin 18
containing a quantity of solid chem cals that dissolve upon imersion in

vat er0 t oirft@kimp 12is ks € feyhd edtidustiweUsTBe lighidSURBbN i B 6h WalBmpt12. 98GR bow ;
5 a first valve coupled to said water source for controlling tphe supply of

R e 2, S TR 5 RN
solenoid valve 46 is opened and valves 54 and 56 are maintained closed. Fresh water is thus
supplied through the water source 26 into the sump 12 through manifold jets 52 to thereby
lower the conductivity of the liquid solution 13.

15

As indicated, feed bowl 14 is thus used as a primary source to raise the conductivity

of the liquid solution 13 in sump 12. When the primary bowl 14 is depleted of its chemical
supply after a certain amount of time has elapsed and the conductivity of the liquid solution
13 is not being raised, the system 10 automatically switches over the primary bowl 14 to

20  serve as the back-up bowl and the initial back-up bowl 16 to serve as the primary bowl. For
example, if the conductivity of liquid solution 13 is below the predetermined set point,
solenoid valve 54 is opened while valves 46 and 56 are closed to allow fresh water to enter
into feed bowl 14. Should the chemicals in bowl 14 be depleted while valve 54 is normally

opened, only water rather than chemically treated solution, will fill sump 12 through drain 18.

10



a second valve coupled to said water source for controlling the supply of
water to the other of said bows, said second valve being in a normally

cl osed po¥O0R/OT88H prevent flow of 10 water to said ot her Pefl/EsAR/A83IBOW S; a
sunp for receiving liquid solution fromeach of said bows and for

cont ai ni I QUi [ therein at a.predeternn l evel ; a sensor
suppor t egﬂggl Sg%ﬂlgogélg}r)rlp olx;ggégﬂﬁ%?‘?i ac%%vglﬁl%afwnmgcﬁﬁcﬂﬁ gB’It l‘ﬁ‘ﬁB#Ff?rﬁﬁly A% ng

t he cond ctivitly of ﬁ id Ii%uid sol ution and for generating a signal at a
pr edet er FRFAEYFTR! MR, ﬁ&&?lf"s&/‘i tcgpclgfb@%e&vqlqc@gg@vgﬁpg]m Rask-uppvd 16os #5dP uni t
responsive to said signal for closing said first valve, thereby preventing
fl ow of pegveRt premgwirelswitehoyér. Jir éxaroplestha tithing einduitgn saniolsex G8cnasabe/ st

“t hereby allowing flow of water to said other of said bows. 16 WO

02/ 07988 orRERABORHO BB Bur hdurs forckin otlidtié detdrmied dins/isdr ) BRI tHE Bikbklgp Cl ai m
11, wherein said control unit conprises a tinme controller for delaying the

‘acti vat i gewpie salcHvhied 8 ravsaltﬂé%c&ﬁqc&ﬁ{ﬁoﬁﬁ&ﬁ&&id}éélhﬁsn f9r BRICES B%P*@f%f I od

of tinme after said sensor senses said predetéerm ned conductivity of said
liquid s i : L] ! syst ccoy di n o.claim
12 Uy ¢ RelVelefly sinE n B b SIGTHE B R ORRT, ERSEvEsg Gue
controlling.the  introducti of water into said sunp. 14. A dual chem cal
f eed syskﬁ%ﬂ%&}?’ﬁ%ﬁp%ﬁ& c&g‘?r q SWIGHOVPRPGFUES, the RRimaty bewl i 4 may bspsedies a
mani f ol d di sposed in said sunp, said manifold including nultiple spraying
jets. 15lowerdhesonsietivienef liguidisalytianeld teeughdialvg Morathea ithmnithrough valve U6,

conprising an upper |evel switch supported by said sunp for conmunicating

Wi t h sai sinté therelare mouhorerhanichRiindt lidvaridi it steaidhlsatRandefv@ld thaviih gy
providing a signal to said first, second and third valves to keep all such

val VEp | Rlién&th@s &t eaghétiey of thd Ifie Emuﬁérlﬁ YERay 38 Yorldr@b B%ér/}gllﬁﬁaw&é fi d

bow s and said 5 sunp. 16. A dual chem cal feed system acc gto claim

15, furt o : i1 C. r . id.su .Of.
cormuni o oSSR RRR S fpd e Bt Shing Bt HRAR BRI, Bnp 2By bB¥id: ng
a signal to.said thji.rd valve to open said valve to allow flow of water into
sai d sunﬁow(é‘hc?‘}pté’chgg%}sa%islr@ H"%ﬁéﬂli d solution falls bel ow a
predeterm ned | evel. 17 WO 02/ 079S88 PCT/ US02/ 08381 17. A dual chemi cal
feed systemaccording to claim 16, wherein said control unit conprises a
time controller for closing said third valve after being opened a
pr edet er mi ned Véhenuthe opératiomef sys®m 10 thustdrted vath dh fded ddwiy b4 amd Befitiradi ng t o
claim 17, wherein said third valve is responsive to a signal fromsaid
senstf f desivdisolidichaigical] ¥ dbdsi ot mater @hich bOREN4 OF 16 56&hs the “primary” feed

supply. Over a period of time, whichever bowl serves as the primary source will ultimately

be depleted of chemicals and will reach the point where the conductivity of the liquid

solution 13 in sump 12 cannot be raised above the conductivity set point by solution from that

feed bowl. After a time delay such as four hours, as noted hereinabove, to allow for minor

20  fluctuations so as to not cause premature switchover, the other bowl will be activated so that

the conductivity of the liquid solution 13 can be raised. At the time the back-up bowl is

switched over, an indication will be provided by the control box 68 to prompt the

replacement of the primary, emptied bowl. Similarly, at the time the control box 68 is

activated for empty bowl replacement, the control box 68 will initiate a short flush, for

11



positioned. 19. A dual chem cal feed systemaccording to claim 18, wherein
said control unit conprises a tine controller for opening said first,
second andovlpTdsss/al ves si nmul t aneously for a predet erm nedCFarsovms3sf tine.
20. A dual chem cal feed systemaccording to claim 18, further conprising a
pressure - 53] t i.d
a1 ol e o8 bedd P ittt b 7 Ubdlnd AuBkPRYY SLR oo BaBBli ng
liquid sol uti cant.ai ni ng .di.ssol ve em.cal §, an apparatus f.or

cont 1ol | T b oGRS 06 GRS IR SR o T PR S TR HGE o8 Peast
one feed bow containing a quantity of solid chem cals that dissolve upon

i mrer si ofhieibackeap bowl o Adgitipnally,idygring opespiien efithe system.ihecanivol bercmiayibag sai d
“liquid solution fromsaid at | east one bow and for containing such liquid
sol ut i onptdgemainad at a kngpmedaneerto sipdiltasewisly epenalldhres selemsid valvés 4G 54\wabdve
coupled to said water source for controlling the supply of water to said at

| easts onge sl brickPeriod\6X itk 00D &6, Une' 8028 B haihRirPthe @&%\&eﬁﬁ%a\{ geagoupl ed

to said water source for controlling the supply of water to said sunp; a

sensor i [ ' ' [ It ' fgui d solution for sensing
t he condg%%?bﬁ?égg%)?%F%QF¥3@$§ﬁ%%?8Pﬁg&ﬁg%?%hﬂ1%enerating a signal at a
predeterm ned conductivity of said liquid solution; and 15 a control unit
responsive to said signal for opening said first valve and closing said
second valve to thereby supply water to said feed bow when said
conductivity FevE@dsseibed the pigtred smbhodineatsioicthe inveytiomiereiny it shawdd by sai d
first valve and openi ng said second valve to thereby supply water to said
sunp wheappradidted tiatyvatiatiinsynaysbeabadectheleto withels departimeffomahelcatiéruplated 22.
The apparatus according to claim21, further conprising: a second feed bow
cont 80 ni Bgbpa thgissR iRoy epAmple] whilch patticalbdy breiérrel Afmbdfent P the sfpRMSI ON i N
water to forma liquid solution for introduction into said sunp; a third

valve_cOoUginBflsdsQwd abdi HRHE i SRMICS: ffdfectRR] I tht @Qstérﬂ‘afefé@%s)én@;wmﬁr to

said 5 secohd feed bow, said third'v el ng nor nal osed by said

(r:g?ts ;3' b)}‘;n%huge Llseg Pérrflg*ecﬁ?l{c]g ﬁﬁ‘gls\é ig%c\fuxto?% rl?%lanigdaulcoimqal'ff-cgllys gcltilxjftéée r\]NhieR tk%easi.u(ljapFyuor%p s

feed in a bowl in prior use is exhausted. Also, while measurement of liquid solution

conductivity is the preferred manner of controlling the feed supply, it should be understood
15  that other solution properties, such as pH or oxidation reduction potential (ORP) may also be

used. Further, while water is commonly used as a readily available source, other liquids may

be used in conjunction with suitable solid chemicals to provide desirable liquid solutions for

particular treatment purposes.

20 In addition, it should also be appreciated while the conductivity of the liquid solution
is controlled as described herein in the context of a dual solid chemical feed system, the
invention contemplates controlling liquid solution in other feed systems that may use one or
more feed bowls. For instance, the system depicted in Figure 1 may be modified to have only
one feed bowl, such as bowl 14. In this situation, when sensor 72 senses that the conductivity

12



fromsaid one feed bow through the controlled opening of said first val ve.
23. The apparatus according to claim?22, further conprising a tine

cont r ol | aWOf0RI0798B®si ng said first val ve and openi ng sai d tROTVES02/4838¢ when
the sensor fails to detect the conduct|V| ty of said liquid solution above

f 23. cat f’ﬁ%ﬁ{ R SR @éaeléxx W bals %ﬁ%%biﬁzmﬁﬁ %Fﬁfapﬁnﬁf 2l vaﬁ??ei? ed.
02/ 08 23,
aher ci n S SEYH S bF e Beny WIbina Wi Aabs EBHPGAPE. B R 1 hat

said conductivity of said liquid solution in said sunp is above the

pr edet er APWTERI2C Biraugh sprix yozzle 29 s will ehustthednivedugtomofidisdoleedrehemicalsy open
said first valve to supply water to said one bow, wherein said chenicals
are depl éirengh dmiropeints sirtp $2 aomtte ved sonductidi if tlsdllﬁkpiid/somﬁcﬁf 15, romies @ied

wat er source, until said predeterm ned conductivity is reached. 20 . A

' A& 9. Ag&se@?@d@t%ﬁmﬁ&s hat e AndW v ifyo the 11 BRR0AUS 1 hights tish HEE ALORF"

gcr' ~+6: =

jcalcalc J fe%ﬁf?] L e
LR ¢ c feiealRetipe SRRSO GabEa biabad) G} B wabr ouiceph p orebiopectsy | o

{vaglfa\Wc a] caU] ca] ca] ca a] cal ca]ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c&])PL(LF&lE]tXEQ hediquidsy Pe dihigprcess will comtingg ngtike@bansieals in the

"M ()>))) N zupkf a\ V\]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU ca] ca] ca] ca
] ca] ca] ceﬁe]edaa]o@d]ldaa]re dé¢pletkd aﬂctahm]sm]bcﬁﬁ«]hb&hcaﬂé mddaddN *
+tmtz++&, ,, ?----- .7/ 9/ 17 F0O01\ 112| 22" 333337444| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca]
cal cad ca] ca] cal ca] cal ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal 4444355566777 ( 888E9998:

cal cal cal ca) ATCHI LA ﬁ*ﬁ%@@%@ﬁ%ﬁi@%‘ﬁa RE0 Bedcbee. oo
S]DQSFSZ]% by sl Bt oipo e Sl Bl SpE G L RANNRE 11 W

1 aaaaaqubb cQcc?dddzupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] c&]aéfa]* appeneagd bﬁ‘@]oca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! d7
eee#f gf W f f @ggghEhhhi : j j | kwkkkkkkTl | I  @mm{vqgl gb] X]]] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]
ca] ca! mmRnenno@oopl pppQwg} qqqG rr spsst uuvwwnwww x| wr | gb] X] 1] ca] ca] ca] cal]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
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] ca%&F {\ =9fz 109% & ()-L910% & ()-910% & ()-! &10%& ()- @ $&L0% (& () - @ $&10%
& ()-@gcdE SH10% & ()-L 10% & ()- 310% & ()- 1-10% & ()- ,#10% & () -
10%€ & ()-cr' ~dE
S'""10% & ()-SYW10% & ()-s, #" 10% & ()-s! SHI0% & ()-s"10% & () -
y#109% & () -~+6789dE:/ 10( 10(f710% & ()-Y4! 10% & () -
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5  ofliquid to the solid chemicals contained in each feed bowl;

a sump for receiving liquid solution from each feed bowl, and for containing such
liquid solution at a predetermined level;
a sensor supported by said sump in communication with said contained liquid solution
for sensing a given preselected property of said liquid solution and generating a signal in
10 response to detection of such property; and
a control unit responsive to said signal for controlling the valve system to

alternatingly switch the introduction of liquid from one feed bowl to the other.

2. A solid chemical feed system according to claim 1, wherein said control unit
comprises a time controller for delaying the activation of said valve system for a certain

period of time after said sensor detects said preselected property.

3. A solid chemical feed system according to claim 1, comprising a first feed bowl and a
second feed bowl, and wherein said valve system comprises a first valve coupled to said first

feed bowl and a second valve coupled to said second feed bowl.

4, A solid chemical feed system according to claim 3, wherein said feed system

comprises a source for supplying liquid under pressure to each of said bowls.
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6. A solid chemical feed system according to claim 5, further including a third valve,
said third valve being coupled to said liquid source for controlling the introduction of fiquid

into said sump through said manifold.

7. A solid chemical feed system according to claim 6, wherein said first, second and
third valves are responsive to a signal from said sensor for activating said valves to open or -

closed positions.

8. A solid chemical feed system according to claim 7, further comprising a lower level
switch supported by said sump for communication with said liquid solution, said lower level
switch providing a signal to said control unit when the level of said liquid solution falls below

said predetermined level.

9. A solid chemical feed system according to claim 8, wherein said third valve is
responsive to said signal from said lower level switch for opening said third valve to allow

flow of liquid into said sump through said manifold.

10. A solid chemical feed system according to claim 9, further comprising an upper level
switch supported by said sump for communicating with said liquid solution contained therein,
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immersion in water to form a liquid solution;
a source for supplying water to each bowl;

5 a first valve coupled to said water source for controlling the supply of water to one of
said bowls, said first valve being in a normally open position to allow flow of water to said
one of said bowls;

a second valve coupled to said water source for controlling the supply of water to the
other of said bowls, said second valve being in a normally closed position to prevent flow of
10 water to said other of said bowls;
a sump for receiving liquid solution from each of said bowls and for containing liquid
solution therein at a predetermined level,
a sensor supported by said sump in communication with liquid solution for sensing
the conductivity of said liquid solution and for generating a signal at a predetermined
15 conductivity of said liquid solution; and
a control unit responsive to said signal for closing said first valve, thereby preventing
flow of water to said one of said bowls and opening said second valve, thereby allowing flow

of water to said other of said bowls.
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13. A dual solid chemical feed system according to claim 12, further including a third

valve coupled to said water source for controlling the introduction of water into said sump.

14. A dual chemical feed system according to claim 13, wherein said water source comprises

a manifold disposed in said sump, said manifold including multiple spraying jets.

15. A dual chemical feed system according to claim 14, further comprising an upper level
switch supported by said sump for communicating with said liquid solution contained therein,
said upper level switch providing a signal to said first, second and third valves to keep all
such valves in a closed position to thereby prevent any flow of water to said bowls and said

5 sump.

16. A dual chemical feed system according to claim 15, further comprising a lower level
switch supported by said sump for coﬁmunicating with said liquid solution, said lower level
switch providing a signal to said third valve to open said valve to allow flow of water into

said sump when the level of said liquid solution falls below a predetermined level.
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18. A dual chemical feed system according to claim 17, wherein said third valve is

responsive to a signal from said sensor for activating said third valve to open or closed

positioned.

19. A dual chemical feed system according to claim 18, wherein said control unit

comprises a time controller for opening said first, second and third valves simultaneously for

a predetermined period of time.

20. A dual chemical feed system according to claim 18, further comprising a pressure

regulator coupled to said water source to supply water to said manifold under pressure.

21.  Inasolid chemical feed system for supplying liquid solution containing dissolved
chemicals, an apparatus for controlling the conductivity of the liquid solution, comprising:
at least one feed bowl containing a quantity of solid chemicals that dissolve upon
immersion in water to form a liquid solution;
5 a sump for receiving said liquid solution from said at least one bowl and for
~ containing such liquid solution therein at a predetermined level;
a water source;

a first valve coupled to said water source for controlling the supply of water to said at

least one bowl;
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15 a control unit responsive to said signal for opening said first valve and closing said
second valve to thereby supply water to said feed bowl when said conductivity is below the
predetermined conductivity and for closing said first valve and opening said second valve to

thereby supply water to said sump when said conductivity is above the predetermined

conductivity.

22.  The apparatus according to claim 21, further comprising; -
a second feed bowl containing a quantity of solid chemicals that dissolve upon
immersion in water to form a liquid solution for introduction into said sump;
a third valve coupled to said water source for controlling the supply of water to said
5  second feed bowl, said third valve being normally closed by said control unit while the
conductivity of said liquid solution in said sump is raised by the supply of liquid solution

from said one feed bowl through the controlled opening of said first valve.

23.  The apparatus according to claim 22, further comprising a time controller for closing
said first valve and opening said third valve when the sensor fails to detect the conductivity of
said liquid solution above the predetermined conductivity for a preselected period of time,

thereby indicating that the chemicals in said one bowl are substantially depleted.
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5 valve to said supply water from said water source, until said predetermined conductivity is

reached.
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