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FI ELD OF THE | NVENTI ON: This invention rel ates generall e(h‘fo sol_i g%chen‘i cal
feed systenms and, nore particularly, to a dual solid c tebr 2P g system
whi ch incorporates an autonmated capability for swtching liquid solution
cont ai ny 20l ved solid chemicals fromone feed b ther 5 when
one of ?"ﬁ“@”g? s is enpty. BACKGROUND OF THE RELATEDPWY: The
utilization of automatic, solid chem cal feed dispensers to di spense

chem cals wused in industrial and cleaning processes is well known in the

art. For industrial gpghi SO CHEMICATUEENSSEERRET Nechani sns are
comonly used to add chéemcals to boiler systens or to cooling towers to

m ni m m@%ﬁ&ﬂm\mﬁTﬁw osion. Automatic dispensers were developed to
mnimZe of elitmnate thne manual care and attention required to

periodi cal | y, add chem.,cals t tank containing the,liquid.solution.
At ot | ¢ i BRURERETUSE Eenchlty By AT ARl frd it g medkbaliy | oo

dependi ng .upon. t he thaod of controlling the amount of chemicals to be 15
i spen§%gﬂu¥§§lldt‘iﬁﬁ‘ﬁ{g§ W?l,sgﬁt?rgav \JIDFOFOBAIeS an ptpmated eapbiliti iy neasur ement
di spensers. Ope exanple of a nethod of dispensing a solution that is
‘cont r olsWEghipg liquidhselition gentaining digankved seli chemicaly Somranp depdibawl sosnotixat ent  No.
4,858, 449 issued to Lehn. Lehn discloses an automatic dispenser for
- di spengihep oswefitee komdis emb. used preferably in cleaning processes. 20 Lehn
di scl oses a di spenser wherein a container holds a quantity of dissolvable
solid chemcals which is sprayed with water under pressure to dissolve the
chemi cal s which are 3 Cctober 2005

BACKGROUND OF THE RELATED TECHNOLOGY:

The utilization of automatic, solid chemical feed dispensers to dispense chemnicals
used in indusirial and cleaning processes is well known in the art. For indusirial applications,
10 such dispenser 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 tﬁe manual care and attention required to peﬁodically add chemicals
to a tank containing the liquid solution. Automatic dispensers are generaily 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




ultimately di spensed. The quantity of chem cals dispensed is controlled by
nmeasuring the conductivity of the chem cal solution. Whil] ut ed
di spensers have been effective in reducing the anount of (ﬁﬁal?ﬁlg%é\ttenti on
required in maintaining such systens, problens may occur when the chem cal
in the dispenser container is exhausted. Wen the solid chemcal in the
feed container is conpletely dissolved, the enpty contai ner nust be

. manual |y repl aced by a new container filled with a new supply of solid
cheni cal@timately dispenpdo Hogequantify ekdhgmirels dispgvis¢dds eontroBgddtyamaiging theat t ended,
there is potential for the interruption in the chem cal treatnent of the
syst em COTHicHviEysthe chereigal sehyéon. a peri od of hours, or potentially several
days, for exanple, during weekends during which treatnent chem cals would
not be added to the system The feed solution created by the dissolution

- of the solid chem cal would not be replenished and would be quickly

di | uted by t h¥hisdatomagad dispensers bavelkerodifestivedis wduding theimyuat of reanggdnst ant | evel
in the dissolution chanber of automatic dispensers. The |oss of treatnent
coul d r edigntion requisestip ingmning sugh eystatspuehletomaydcceoviten tierchemisaliimtha  cool i ng
or boiler system or serious deterioration in the treatnent program

per f or mehwensehcoRfmes yssexdpstesi Woen the salid dheatdat instb fadd keaindiispenser .
Accordingly, inprovenents in automatic solid chem cal feed or dispenser
syst em ic€mplsisly diawslvedt the pmptyeantainhemis ds mofudlyarplacst! by neaw wertisehi ch my
result in serious damage in industrial systenms or the |ike requiring

cont i nudiilsd @b ginew sunpheefsatidthemSUMNARY pORUCT kexhavEAFhBAhe bysteacie or dance wi t h
an aspect of the invention, a solid chem cal feed system conprises at

| east t weattcadesl, By is potenlédh ferche imfeniupgoraindrasieciniapl éatseaitiofthehesitmal s t hat 2
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This could occur over a period of hours, or potentially several days, for example, during

weekends during which treatment chemicals would not be added to the system. The feed
.solution created by the dissolution of the solid chemical would not be replenished and would
be quickly diluted by the addition of water which is used to maintain a constant level in the
dissolution chamber of automatic dispensers. The loss of treatment could result in corrosion
and/or deposition of contaminants in a cooling or boiler system, or serious deterioration in the

treatment program performance in any system using the automatic solid feed dispenser.
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

industrial systems or the like requiring continuous chemical treatment.

SUMMARY OF THE INVENTION:

In accordance with an aspect of the invention, a solid chemical feed system

comprises at least two feed bowls, each containing a quantity of solid chemicals that




WO 02/ 079888 PCT/ US02/ 08381 di ssol ve upon immersion in liquid to forma
liquid solution. A sunp is provided for receiving |iquid. so uti@g from
e

each feed bow, and for containing such liquid sol ution 2?8308 et er ni ned

| evel . A valve systemis coupled to the feed bows for separately
controlling the introduction of liquid to the solid chemcals in each feed
_bow . Aveensmsssi s supported by 5 the sunp in comuni pat/ismossst h t he
contained liquid solution for sensing a given, preselected property of the

l'iquid,solution, and.for..generati a, signal ,in response to the detection
of *suc ABIE80 imARSion H pRCE P e ELIRE b SRR 0al T or
controlli.ng t.he. val.ve,.syst to alterpatingly swt.ch the introduction of
" qut arrsiie DG seBHO B 5 Reido R PRLE: Corprie Shoh e tabign S pecr of t he
‘invention, there ishgrovided a dual solid chemcal feed system conprising

two fePgdgigmined leveh nA gplvavssiem ig eqypled fosthe fegd hpwlsdar serfaraiely ¢atiroliegi cal s t hat
di ssol ve upon imrersion in water to forma liquid solution. A source for
suppl yadpiveduesiontod liqud éhthe swlid chemipaloini edeluifecdbawly dtsensat iy gupipsrieiciypl ed to t he
wat er source for controlling the supply 15 of water to one of said bows.

" The5f i ths sumpinveninsomatiomivitly theeondiaddriedid solution fyp esnsipgsaigiveron to al l ow fl ow
of water to one of the bows. A second valve is coupled to the water source

for  cpmteleetedippgpetty SEDP Liyuid Soluingandtfor deh@radiphasignal in tdfonbomlils The second
valve Is maintained in a normally closed position to prevent flow of water

1o t hedddchl ofiRish proPeri R cérido] G EicpoiSive ol et HordPlobtdn@nihs @0 each of the
bow s and for containing liquid solution therein at a 20 predeterm ned

| evel | j ' : : [#r}”’g] i nication with
l'i qui d#@zﬁ?}éﬂgﬁ@?ﬁrﬁ%@ Si ﬁ%td%%ee con&%%%%é%%ntg e |thv?g’r@%l ution and for

gener agt'hé}g a signal at a predeterm ned conductivity of the liquid
solution.” A control unit is responsive to the

i0
In a particular aspect of the invention, there is provided a dual solid chemical feed
system comprising two feed bowls, each of which contains a quantity of solid chemicals that
' dissolve upon immersion in water {o form a liquid solution, A source for supplying water to
- each bowl is provided. A first valve is coupled to the water source for controlling the supply
15 of water to one 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
pormally closed position to prevent flow of water to the otﬁer bowl. A sump for receiving
lquid 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 quqid 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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signal for closing the first valve, thereby preventing flow of water to one
of the bows and for opening the second val ve, thereby qbl mﬁg | ow of
water to the other of the bows. 3 3 October 2005 In a fu gﬁ@? g odi nment
of the invention, the feed systemincludes a third valve <coupled to the
wat er source for controlling the introduction of water into the sunp. In
yet anot her enbodi nent of the invention, the control unit conprises a tine

control I er fmgra el Yihb@imdn6f (RClohdibh, A f0dd dyfiem fdchudts My @@nd the second
valve for a certain period of tine after the sensor senses the

pr edet edop1ae th (EBORSIGHIYE foy cttroBing tHe tfbdectol b Witer ihtD tHe@hmp. Th yétt her
particul ar aspect of the invention, an apparatus is provided for

cont r ol 4nothgr dritRdRRACIGR iNvehiorDhe briitbl GniS@kpibed A tinfd cantdkd fr giHgcal feed
systemthat supplies 1liquid solution containing dissolved chem cals. The

appar at s adtivecdde the dkst kA ASind GtSedone dalPORt 2 cERARM RN MTin: BuEAE sdnyorof sol i d
chem cal s that dissolve upon imrersion in water to forma |iquid solution.

A sunp defisek thelprtdeenfifyd commelivitydga liped bdlgilohd sol ution from such at | east one

bow and for containing the liquid solution therein at a predeterm ned
| evel . A water source is provided and a first valve is coupled to the
wat er source for controlling the supply of water to such at |east one

bow . A secomdetnafuiier patiQddiRbpRet of thetili@ntival &1 appAtusR pfovideg @it rol I ing the
supply of water to the sunp. A sensor is provided in the sunp in

conmmuni g@atrélbi the Edhdhidti@ity bff IfuidGolafidbiniaGolid dhemfalfeéd st ehatapplitst i Vity of the
| iquid solution, and for generating a signal at a predeterm ned

conductliqeid sglu€ibn édneidingidsellveddheinicals. ThA apaidtiishclutith bt 1éaSt dnd ¢deddesll Whi ch i s
responsive to the sensor signal for opening the first valve and closing the

second avalaitng Dquahii§Tof bylidsdhpilcyls Wit Aissd10e digod iheerkidadwaith enfothia

conductivity is below the predeterm ned conductivity, and for closing the

first Mijuibsohition p@mipigintlndedFacedtihinethy Rqdidsdhitioh &b sGehd ledst one bowl
and for containing the liquid solution therein at a predetermined level. A water source is
provided and a first valve is coupled to the water source for controiling the supply of water to
such at least one bowl. A second valve is coupled to the water source for controlling the
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 sotution, 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 bow] when the conductivity is below the predetermined

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 may also be used in a solid

chemical feed system éomprising 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




water to the sunp when the conductivity is above the predeterm ned :
conductivity. The apparatus for controlling the conduc?i Ht% b §he liquid
solution may al so be used in a solid chem cal feed syste 3‘%% Psing t wo
or nore feed bow s. Wen the chemcals in one of the feed bows is

depl et ontrol unit nmay alternatively switch pplying fresh
43 Oz:tegr é’%’ﬁ%& WO 02/ 079888 PCT/ US02/ 08381 wat er %ec?@@ﬁfromthe vat er
source to the sunp or through the one bow wherein the chemcals are

- depl et &vpisr dirpediydion the watsnepyeceite the yunest orithraugh thaens bowl wheel then t he sunp.

BRI EF DESCRI PTION OF THE DRAWNG 5 Figure 1, which is the sole draw ng

f i gur e che¢micals are Henleted to lowgriksseondustivibrof dfe liquisl sdlutibn ingb¢ swhrcheni cal f eed
system of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS: By reference now to the drawing, there is shown in Figure 1 a
schematic 10 representation of a dual solid chem cal feed dispenser system
10 i n BRIOFGERCRINTIONOF A PRASING:r angenent t hereof. Feed system 10 has
particul ar application for applying chemcal treatnment to boilers and
cooki ng t OWefghirel1NwhidH 43hd $08 drRFIAE BEHESs a AnbAKIBpERAtatibNYEM b My be used
to di spense ge5|rable liquid solutions fromthe solid chem cal feed

di spensgy L ..applications. It should be further
unders?g%gd§ at t(gﬁ%gBFgg%Pgﬁgﬁgﬂ%ﬁgﬁﬁay be enpl oyed as a sel f-sustaining
unit that may be used in industrial or other applications as a separable
nodul e that may be connected and di sconnected to those systens requiring

LR PR AR e b IR LS. t hat receives and

By reference now to the drawing, there is shown in Figure 1 a schematic

10  representation of a dual solid chemical feed dispenser system 10 in accordance with a
preferred arrangement thereof. Feed system 10 has particular application for applying
chemical treatment to boilers and cooling towers in industrial processes, although the
invention may be used to dispense desirable liquid solutions from the solid chemical feed
dispensing system for other suitable applications. It should be further understood that the

15 feed system 10 may be employed as a self-sustainiﬁg unit that may be used m industrial or
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 of liquid solution 13, containing a desired chemical mix for use in treating equipmeqt in
-.industrial processes or the like, Two dispenser feed bowls 14 and 16 are in liquid
" commumication 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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20 of liquid solution 13, containing a desired chemcal mx for use in
~treating equipnent in industrial processes or the |ike. Td\q ig:li %ﬁ?ser feed
bow s 14 and 16 are in liquid conmmunication with sunp f (f?lroug drains 18
and 20. Feed bows 14 and 16 are preferably of the type that are used for
controllj gquantity of chem cal s di spensed theregj asuring the
conduct‘%vgilag?/"t)%? the chem cal solution. Such feed bovﬁdgp'ﬁg?éosﬁ%{‘rae fully 5 3
Cct ober 2005 WD 02/ 079888 FCT/US02/08381 described in U S. Patent No.
4, 858, 4la@ribsisio&kB. Patetid¥m 4,858.d4Gismed fudxhpand tredndogroedted Hayein bef er ence for al |
pur poses. Each feed bow 14, 16 is provided to contain a quantity of solid
chem caéferendedoeill puthoses> a particul ar application. Such solid chemicals are
typically in solid, powder or granular form and are soluble in liquid such
as water. Granul ated sulfites may be used, for exanple, for treating
boilers or cooling towers for the renoval of oxygen to inhibit corrosion.

Such sol | d EEASHE6ahELATE iRRRIAI orkfRE ki QFURHAGh IS YL APl € 10 A

spray nozzle 22 and 24°is di sposed e respective bow s 14

andc16 - i s r.under nressure ta the chenicals

conPar Aedrisipy Beoato B84 sdlla Mkl WAGRIcaRY BIRHA o et of BeBiEERo R

therewi thin wi.l |. be .descri bed. n.supply. of pressurize water to

solid GHeff é%h%je B SHeRAS M@@g%ﬁrggﬁﬁweﬁﬁw@m@p&m nozzl es 22,
24, the sol i.(ii chem cal s ar§ sui tably dissolved to forma |liquid solution

and ar &eqting bailqryencoplingdpwers ?tﬁege'ai’v%ﬁﬁ‘txﬁgﬂ“é" pihicqoprasion r Bk eIy ai ns 18, 20

~to fill_ the sunp 12 with a suitable amount of liquid solution 13. System
10 is shamieals are scnamally: readily epmyperaigiavailgblonat er supply (not shown) to provi de

a . .

10 A spray nozzle 22 and 24 is disposed within each of the respective bowls 14 and 16 to
direct a spray of water under pressure to the chemicals contained within bowls 14 and 16 to
dissolve chemicals contained therewithin, as will be described. Upon supply of pressurized
water to solid chemicais contained within feed bowls 14,16 through spray nozzles 22, 24, the
solid chemicals are suitably dissolved to form a liquid solution and are fed either by gravity

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 conn_ectec} 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, é double check valve 32 and a pressure regulétor 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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wat er source 26 for the system 10. Water supplied through the water source
26 is piped 20 through a gate valve 28, a strainer 30, 8qu€l§ g eck val ve
32 and a pressure regulator 34. Gate valve 28 is used to 7L P t he
system 10 fromthe main water supply and may be turned off to allow

mai nt en the system Strainer 30 is used to pre ticles such as
sal't c%'s@zgﬁgssor rust fromentering the system andP%ﬁ@#ﬁ%{g%glprevents spr ay
nozzles fromgetting undesirably plugged. Double check valve 32 is

provi ddttesswe przelaton B2 isasddftb edjusi theyadsare tot 3nduit plessine G2 5xAMPIQ 30079888

PCT/ US02/ 08381 Pressure regulator 32 is used to adjust the pressure to a

const anisightoasantaia cofstnt waterTRiwerate30d sppdi [iterhOin'Thd BritRinLfERSd s Wat er fl ow
‘rate and spray patterns in the bottomof the sunp, as wll be described. A

sui t abl+gilipe askHbR. JRYGELI3 §reis§udsgaqgé 3586 ploQidBRRSHaSurk B Wi BfesRESBSUr e i n
the system 10. Pressurized water flowin the water source 26 1s supplied

throughpasyekeRgo38 to a t- fitting 40 which diverts the pressurized water
flowinto "two gi rections, nanely through pipes 42 and 44. Pressurized
wat er supplied through pipe 42 is fed through a solenoid activated valve
46 whi ch regul ates the flow of water through pipe 48 into the sunp 12.

Di sposed at ,the .10 term nal .end of pi .48 wi.thin su 1 and | ocat ed
adj acent t hgreﬁ%lf’?egiﬂa%r%?ﬂ 3 g vger §?]ﬁﬁ5’p2%ﬁs,“p¥\féed;{hﬁ‘?ﬁa? %P‘ﬂ%%@ atonprising a
pl ural i of spray jets 52. Wiile three spray jets 52 are shown, it should
be app riﬁ%’?ga‘{‘)e%“ffhrfﬁ*féﬂa#gﬁ DRRSFHSERC BRiey fﬂ}%mwo @ge%ws BeEY SyeiEsPISF ped
t hrough pi pe 48 and through manifold 50 is used to fill the sunmp 12 to a
sui t abl4@ an¢ddb| Prassurged patepEppidadhiopghpipestyiafed thrpughspsolaneid aptivatedr ovi ded so
that the |iquid solution contained within 15 sunp 12 nay be agitated so
t hat . patalve ¢6 adichtepslates thedlommifoales thrévgh pipa s o the pasp § 2dDispostda the
- 10 terminal end of pipe 48 within sump 12, and located adjacent the bottom floor 12a of sump

12, is a manifold 50 comprising a plurality of spray jets 52. While three spray jets 52 are

shown, it should be appreciated that any number of jets may be employed. Water piped

through pipe 48 and through manifold 50 is used to fill the sump 12 to a suitable level as will

be described. Spray jets 52 are also provided so that the liquid solution contzined within

15 sump 1‘2 may be agitated so that particles of solid chemicals that may be deposited on the
bottom floor 12a of sump 12 may be periodically circulated in the liquid solution 13 for

mixing purposes.

Pressurized water flowing through pipe 44 is supplied to feed béwls 14 and 16
20 through solenoid activated valves 54 and 56, respectively. Pressurized water is supplied
| through 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.




bottom floor 12a of sunp 12 may be periodically circulated in the Iiquid
solution 13 for mxing purposes. Pressurized water flogi(g@ r@ggh pi pe 44
is supplied to feed bowls 14 and 16 20 through sol enoi ? g d val ves
54 and 56, respectively. Pressurized water is supplied through valve 54 to
bow 14 through pipe 58, spray nozzle 22 being disposed at the end of pipe
58. Pr e‘é’grff?’wi’%a water is supplied through valve 56 t¥¥eRHHw 16 through
pi pe 60, - with spray nozzle 24 being disposed at the term nal end of pipe

©60. 7 3 Cct Sbgiord05PsiM 1036 A7HRBICRETHAHIDZHOS Ber FHRRRAER 88 Dypesunp 12 i

an upper level switch 62 and a | ower |evel switch 64. Upper | evel switch 62

i s proviviegyitcd 6384 H6vids! 18 Bertd A MaPim SPHRERWA d xé Cs%ourlﬁ kfdid e 11 quid

~solution 13 contar ned Wi thin sunp 12 rise to t l eve pper switch 62,

- -a sign b ;J@Egg] I X 68 i.ndi cating that
~the su%pIu f‘a[lrfeﬁa 15?15%1[0 9e1§f‘§;%g%{ ardée%’l S%%l 1 Pk greby
preventy ng her t he 12. or and 16.
Lower Itfér\(/) ?’cmttgﬁ Oéllfofltzéi%g)éé% ti‘htéﬁ) lifnﬁﬂaﬁdﬂmg%A$§n§eterm ne
ﬁg ng vel gqy sol u n 13 fal I s below a certain |evel. At such
s ooty P PiR O Rorber wpply SbBRkis (HSUBPddet Bril Kb ovel o
signal is_sent through circuit 70 to the control box 68 to open valve 46
to t herl@h}-our Iyl sHishioh dydigossidin e semp dd e Brper walcierpise when denp 12 40.
through the jets 52 in manifold 50. The |level of the liquid solution 13 may
al so bée\reh@frlws@dluhmylbﬁa&mhquv g gériain 16velt At sich time whitrethe diquifisawtieshr ough pi pe
- 58 into the sunp 12 through nozzle 22 in bow 14 through drain 18 or by.
openi nd3alswbelosaht predetdrmineddvel; a tigndl ksmanttthrooghgfirepit pEeto@hk confiblbogunp 12
through nozzle 24 in bow 16 through drain 20.
68 to open valve 46 to thereby allow the flow of water through pipe 48 into the sump 12
10 .. through the jets 52 in manifold 50. The level of the liquid solution 13 may also be increased
by opening valve 54 to allow water to flow through pipe 58 into the sump 12 through nozzle
22 in bowl 14 through drain 18 or by opening valve 56 to allow water to flow through pipe 60

into sump 12 through nozzle 24 in bow! 16 through drain 20.

15 Disposed in the sump for suitable communication with liquid solution 13, and below
the level of the lower level switch 64, is a sensor 72. Sensor 72, in the preferred arrangeﬁlent,
is of the type used to measure the conductivity of the liguid solution 13. The sensor is set to
have a selected set point that generates a signal indicative of the conductivity of the liquid
solution 13. The set point is selected to be sufficiently greater than the conductivity of clean

20 water supplied to sump 12 through line 48 and the conductivity of the solution being fed to
sump 12 through drains 18 and 20 from the feed bowls 14 and 16. For example, if the
conductivity readings obtained from the liquid solution being fed through drains 18 and 20 is
on the order of 12,000 to 15,000 umbos, a set point reading of 10,000 umhos would be
acceptable for that particular application. It should be appreciated that other set points may
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.15 Disposed in the sunp for suitable communication with Iiquid solution 13,
and below the level of the lower level switch 64, is a s(x)e%%slge& aés Sensor

72, in the preferred arrangenent, 1is of the type used £6 aP® t he
~conductivity of the liquid solution 13. The sensor is set to have a

" 'selected set point that generates a signal indicative of the conductivity
of the W‘i’&’(’ﬂ"&&ssol ution 13.. The set point is sel ect RCHEHEEETficiently

greater than the conductivity of clean 20 water supplied to sunp 12 through

line 48 andichhRpaRGUHbh W cieribalt RRoROA Mid j tQ i 2 through
drains 18 ar?g’ 28 fromthe feeed bow 3%4@%&{%&%?39&2%6%51 ,Hi he

conducCtiyl i WaTeSIM] L: : L Quted sol-ut, i Rg-fed through
drainsﬁ%éﬁgﬁgmggg%é onggﬂgﬂﬁggg?&g%kgg?tg%Hﬁgmi ?EJHQ&#%%%@’%Iset poi nt
readin . . s abl.e .for that rticul ar
app|iC%F?%H&gFgggﬁ%ﬂpﬁﬁBﬂﬁgggﬁggFQ$§§ﬁ@Wﬁ?déﬁﬁﬁFlé%?s%@ﬁﬁ@%mﬁﬁﬁ 8 3 Cct ober
2005 021079888 PCT/ US02/ 08381 be sel ected, dependi ng upon the chem cal s
i nvol VEEHHE "t he treatment 'desired. A signal from the sensor 72 is passed
through circuit 74 to the control box 68 for activating valves 46, 54 and
56 1n a manner to control the conductivity of the liquid solution 13, as
- will be detailed hereinafter. Liquid solution 13 is suitably punped
“through a dupyflyolntioned 3ssuifably pueapedihraeh psupply ling 76 by an boeindpumpat er t ower ,
or other application through a supply Iine 80. Control box 68 contains
sui t abl&toadwilen walentaiver beatheriapplication thirugh y sipplydine 86 Comrol bt 68 upper swi t ch
62, lower switch 64, sensor 72 and sol enoid activated val ves 46, 54 and 56
t 0 contantdinstshitablpenadniionn! electiifal tehreuifre Grkoayetianwillupgestifdl620ewe68 furt her
i ncl udes suitable conventional timer circuits. Having described the
CoNPON&ytich 63/ Wndop AL bidaBlenbid abievatedadivey 86, 8Mhddd56 th BEntRP e ApéiAMibn of

10 the feed system 10. Control box 68 further includes suitable conventional timer circuits.

Having described the compobents 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 nozzie 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 ﬁlII, 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 -




t hereof is now described. Initially, the sunp 12 is filled with fresh water
recei ved through the water source 26, with solenoid vaIv 5%2 he open
position and sol enoid valves 46 and 56 in 15 respective 3¢ ‘39: B% itions.
Water is piped under suitable pressure, for exanple, 30 psig through

supply and through the nozzle 22 into bow 1 drain 18 to
fill su‘QngTg&sV\hen the level of water in the sunp 1€Creac)gfgjglthe | ower

| evel switch 64, valve 54 is closed, thereby preventing any further flow
of wat 86 throughmanifolispay Je2 52 egittdrtbe splpiém ih éwehmp 3N Thikis@alldveeddyt | vat ed,
i ndicating that the sunp 12 is full, none of the valves 46, 54 or 56 can

20 be opsafstriod,Her ehypiprfiteasetdniy td dibvwelpsi eptctamaivatonduiives rdadipbe over fl ow
of water. When the water level falls below the |evel of |ower |evel swtch

64 f or bséhisor TIUBasddaipbthe @bndutiiity Jf@He IRYRATPluReon [ MehSRESNSoneldpe control
box 68 opens solenoid valve 46 for a brief period of tinme, for exanple,

0.5 segp ro tifle @ﬁlbé%WéVﬁIcﬁrSﬁSf)oﬁe:héH’Yof£Qﬁhtpgﬁod"@éreeﬁ iGSehnds, g5t ober 2005
WO 02/ 079 8 PCT/ US02/ 08381 26 through nanifold spra jets 52 to agitate

t hes sol gy tﬂé‘sdrﬁsbe?;tﬁ gﬁ&ml&gﬁ the%ov&es’ évamc% ac?ivgjon?%]@gefft&f for

exanpl e, five or a represen I've conductivity reading

by sen;gl{duzt%h%,?§ﬁ}%q1§m rﬁuﬁ uct VI ﬁ%s(ﬂ]; ct%, F pg éﬁtlon 13 in the

roprla e vaI %d for a short
perlod np 12 to a | evel

sli ght F%%séwﬁ ?ens’g’&%ﬂegﬁn"fl@ hé3 %é‘?g%é‘f’%a‘iaﬁaﬁ S8 a9 £ ¢t he

conductivity of the liquid solution 13 is bel ow the established

conduc BrRiptaiedcigsed, ohsmch, pger will hegnpglicdrfrpnpthy valer sarces§ thraughspiadl ve 54 wil |

be opened while valves 46 and 56 are nmintained closed. As such, water

wi | | baozzlepd?) in éeed bpwhi 4 th allgw therinttaslyeting of dissdlved ghgmisyls Byoughdwit B8 22 in feed

bow 14 to allow the introduction of dissolved chemcals through drain 18
10 into sump 12 so asto raise the conductivity of the liquid solution 13 in the sump 12. If, on

the other hand, the conductivity of the liquid solution 13 is above the conductivity set point,
solenoid valve 46 is opened and valves 54 and 56 are maintained closed. Fresh water is thus
supplied through the water source 26 info 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 bow! 14 is depleted of its chemical
supply afier 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 bow! 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 bow! 14 be depleted while valve 54 is normally
opened, only water rather than chemically treated solution, will fill sump 12 through drain 18,

10




10 into sunp 12 so as to raise the conductivity of the liquid solution 13
in the sunp 12. If, on the other hand, the conductivit (gét th? b% qui d
solution 13 is above thé conductivity set point, sol enoi Qléﬁr 8 46 i s
opened and val ves 54 and 56 are nuaintained closed. Fresh water is thus
suppli h the water source 26 into the sunp manifold jets
52 to t gﬁ"@@@% ower the conductivity of the |iqui dlé%jltlﬁgo%b% 3. 15 As

i ndicated, feed bow 14 is thus used as a primary source to raise the
conduclibg pxsiem esitrohwx|68 dupludes otanverdiond Jiniing ciwnip thbPwilMheferablpellgpri nary bowl

14 is depleted of its chemcal supply after a certain anmount of tinme has
el aps edoraeckrdllsemp il dydes to btopr béfork Bevitthing ivar ®ahdback-dp bdw li6Sson8to bei ng

rai sed, the system 10 automatically sw tches over tllzle primary bow 14 to 20
serve pevehgrddagice switdhovdr. Barckxbihigle] the tilibl cRAGHn YbhtROWx 6BGndyes8 Ve as the
primary bow . For exanple, if the conductivity of liquid solution 13 is

bel ow i defH e@/oTie o€ lor BY dher predBk IR linte ey, Yokt ORRRE] Whi | e
val ves 46 and 56 are closed to allow fresh water to enter into feed bow
14. 5 Sheyl ¢ BechARACR]ss tHeQﬂtgﬁ% iéf%f e lﬁyﬁﬂlsgﬁﬁ&eg?%al%ﬁy %&r/]\?ed 1\%‘11? is normally

opened, only water rather than chém cal trea | fill sunp

12 thr R t r 05 WD.02/ 079888 P /08381 The
syst emg%{gﬁ%egg)? cg'glxg &%‘%%HQPE%E&S)Q%%C%%@HP ?%woqﬁ&cﬁﬁ@%%w t owill
referably allo or. several fill cycles to qQccur before switchin
8ver tgee[p VELYS}%SB’S% il Fsg'ﬁ&&gertogcm% %ﬁ’%ﬁ%géweﬂ&over. Fo?
exanple, the timng circuit in control, box 68 nmay be set for a default
time ofoWesthe cpadncEVity Rt ligud setieny 133hwneh walve Herathef than heuglowalvard or e t he

back-up 5 bow 16 is activated to raise the conductivity of the I|iquid
sol ut i 8ifceltbere preaie-rgye pswticalsonthe bowl 14. It should also be understood that in the

10 alternative, the conductivity of the liquid solution 13 may be lowered by opening valve 46
and closing valves 54 and 56, thus allowing fresh water to be supplied to sump 12 until liquid

solution conductivity is desirably lowered.

‘When the operation of system 10 is started with both feed bowls 14 and 16 full of
15 desired solid chemicals, it does not matter which bowl 14 or 16 serves as 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 atime delay such as four hours, as noted hereiﬁabove, 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—uﬁ 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 contro] box 68 is
activated for empty bowl replacement, the control box 68 will initiate a short fush, for

11




activated by closing nornmally opened val ve 54 and opening normally cl osed
val ve 56, while keeping valve 46 closed. After the sw tc(gotv r2§8§urs, t he
primary bowl 14 may be used to |ower the conductivity of ?Pﬁ‘ﬁi ol ution
13 through val ve 54, rather than through valve 46, since there are no nore
" chem c LA e bowl 14. It should al so be understo ;..n the 10

al ter nZ\l"lﬁ\?g@g%%e conductivity of the liquid soluti onpq%ﬁgrqg@%%le | oner ed by
openi ng valve 46 and closing valves 54 and 56, thus allow ng fresh water
to be $HERNE.den sceonsis afiha mitighprithary bel by opswihgicithorvatssridoc§6 <o that any  desi rabl y
| ower ed. When the operation of system 10 is started with both feed bows 14
and 16 résidubl abemidalsdetie irghl gopny fedddoivt mhp be temoddapomotitchimp bedr tsvhi ch bowl 14
~or 16 serves as the "primary" feed supply. Over a period of tinmne,
whi chevierbabioup beel: \aklitaaltyhéurii iopaationsed theGgststh, I the dohfrdlnak £y be be depl et ed of
chem cals and will reach the point where the conductivity of the liquid

sol uti @fogladnhéd B meARPRLsiIRE RheuS GpalMMBret MferoRNANES 4654 ¥nSet poi nt by
solution fromthat feed bow. After a F

_ _ ime delay such as four hours, as
hot &d fsewar@ie@g&mto@ﬁﬁle,lfew Ale BB %cofd td t‘%{aﬂﬁﬁé Qg gﬁglé@a? k@ NoOt cause

premature sw tchover, the ot het bowl wi Il be actlvate at the
conduct i Vi 11 gui-d . i . rai sed. At the tinme the
back- u%ﬂo\tg%\%ﬁ{d@go&)Egitg.t%%ggg%@gdr@ﬁdgﬁaiﬂ}néfg%% will be provided 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 wll initiate a short flush, for 11 3
Cct ober 200§3W%ﬁ%mrwmﬁ?}m@%ﬁﬁ%ﬁeﬁe@ﬂ§E’B¥S‘rﬁ§s of the
i-nitial pri_rraré]ébovyl _by opening either valve 54 or 56 so that any residual
cheni caprregigied fiat yapptiqng map be magde therete dvithewil deprsijngtfeon Gerpentainplgesh swi t chi ng
over to . _
10 scope thereof. For example, while a particularly preferred arrangement of the system

comprises two feed bowis, it should be appreciated that the system of the present invention
- may use three or more such bowls, each one being automatically activated when the supply of
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 oxid‘ation 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.

26 In addition, it should also be appreciated while the conduciivity 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




t he back-up bowl . Additionally, during operatioh of the system the control
box may be programmed in a known manner to sinultaneou three
sol enoid valves 46; 54 and 56 for a brief period of tlﬁéyt&%?agégnple one
~second, to maintain the solid chem cal feed nvist and also to agitate the
l'iquid 13 in the sunp 12. Having descri bed t referred
enbodlﬁgﬁ gééggthe i nvention herein, it should be d%ﬁﬁ%@?%?%d t hat

vari ati ons may be made thereto wi t hout departing fromthe contenplated 10
scope blithe éiqhid Boluti@x Bnip bedow thia iptedetarnfingd dofidilcavity\setioblt aftve d6 &kl Bagenment  of
the system conprises two feed bows, it should be appreciated that the

syst emcloked da€ vhlve SRl bevpeit] t@é}ebyfmhziwﬂfg&va'ftéii KR sﬁﬁph@@ﬁ@m&h@@aﬁow s, each one
bei ng automatically activated when the supply of ~feed in a bow in prior

use i ssaxBALESHRAgh Mrahoziidd, qlﬁm%ﬁ@s@%{&tm@dué fA¢F &’is?ﬁ)e&'kﬁéﬁﬂ% §;ondugt vity.

is the preferred manner of controlllng t he supp It should

unders rﬂﬂ&gghjc@alﬁ h@ t@%@&)ﬁ(ﬂaﬂ% u ﬁ;déf g;i%hﬁﬁlﬁ gﬂuﬁ?ﬁﬁl IQ,H. en% | dation

reduction potentl a may a urt er is

co d Ie SOuy ui may be used in

cogﬁgnc oﬁiﬂq gﬁ(%g§198h”# Ouﬂmb d@h@@“g%§q$%ble li qui d

sol utions for. ul ar, treat nent, pur 20_In _addition, it should

al so b&* ﬁﬁ%ﬂ?‘g‘i‘)ﬂ‘%‘ S8t RS "’c’bgr?aiféﬁ?r\t/fg’t@“sﬁf’ alyqd and @pARFalE14Gt i on i s

- control | ed as descri bed herein in the context of a dual solid chem cal feed
syst enthersh allowing feshorpie snenisrpirap b5 fTem thervearsenges 2640 tharebplayter 81 i n ot her

feed systens that may use one or nore feed bows. For instance, the system

deplct@HﬁﬁﬁﬂWW@@ﬂQIMMﬁﬁVNM@lﬁoahﬁmemﬂﬁcﬂhavﬁmmnmylﬁ@dﬁﬂ&m&dm&mm such as

bow 14. In this situation, when sensor 72 senses that the conductivity 12
3 COct ofred b@@DB ANl GRACRIADE 8 BevPﬁﬁlbU% 2hndafdis provided.

10
Accordingly, the preferred embodiments described herein are intended in an

iltustrative rather than limiting sense. The true scope of the invention is set forth in the

claims appended hereto.
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of the liquid solution 13 is below the predeterm ned conductivity set
point, valve 46 will be <closed and valve 54 wll be opened,, t by
allowing water to be supplied fromthe water source ZG%HﬁWBUﬁﬁségray
nozzle 22. This will cause the introduction of dissolved chem cals through
drain i n unp 12 to raise the conductivity of the liquid solution 13.
When tﬁ§0§y@§ﬁ§or 72 determ nes that the conductivit?cg?s-ﬁ§m1iquid

- sol uti (i& ié I s _hi gher t han the predeterm ned conductivity set point, a

si gnal C ival ve 54 and open valve 46, thereby allow ng fresh
wat er. tj0 en%egoliggﬁ@nig@fgeagﬂehﬂgoﬁﬁ\gﬁsg{;sour ce 26 to thereby | ower the
conductivity of the liquid solution f’3 This process wll continue until

t he chem ca ' - ar Dl d, and. a, new.supply of
chenical s i Eﬁﬁér‘sgﬁ‘ﬂ%%d E‘)%QZ\%@%‘%}%& f}l%“%ﬁ@ %trsglfde&%‘&a@ﬁ%gaﬁsﬁﬁ‘fﬁ s descri bed
her ei n - n Y illlustrative rather than limting sense: The
true sggérglr%xﬁérglﬁg%ﬁh@édnt??%ﬁlﬁ1§qu§(§95t°? 8fth in the clains appended hereto. 13
3 .Cct ober 2005[ WO 02/ 079888 55,? 02{ 08381 WHAT IS CLAINED IS: 1. A solid
chemical feBd2¥5SPERM COBB[ﬁ‘g is ?fH Syl farsepartqly condolfingdhd istrodugtion cont ai ni ng
a quant%héggf solid chem cals that dissolve wupon imersion in liquidto

form a® & e polidichemicyls gogfajred iy each fed bows ed to said feed bow s for

separately controlling the introduction 5 of liquid to the solid chemcal's
cont ai ned i Aswar fer feseiding digiigt 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 givén 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 bow] 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.

14




a sunp for receiving liquid solution fromeach feed bow, and for
containing such |liquid solution at a predeterm ned Ievgg' a?s ﬁgr
supported by said sump in communication with said contain@d® ?ﬁ@ sol ution
for sensing a given preselected property of said liquid solution and

ener aty Lgnal in 10 response to detection of s I ty; and a
_gontropbggy€m§%gponsive to sa?d signal for controlliﬁgﬂpﬁgﬁgg{ve,systen1to
alternatingly switch the introduction of liquid fromone feed bow to the
other. 2. A solid chem cal feed systemaccording to claim1l1, wherein said
control unit conprises a tine controller for delaying the activation of

sai d vl ve AVShEMefidal el Sl 22 b0q.:0f4 Lhpe- after said sensor detects
- said presel ected Sroperty.gys?). Acoggﬁ?g)%%@#l’?gg@?gég?g?g?%%c%ccordi ng to

claim | SLs - : n second feed bow , and wherein
sai d va mv@ syés?%}rlﬁ?cg%rar% (lssécgﬁs] s%ﬁ?ﬁp@% w\(}élfaa\l}]go@gﬁ%%sé‘lgt%mgafeHPIFY PEIEES f eed bowl
and a ?o%n%%%ué‘ﬁl ue .ﬁmﬂf)l e(g to said second feed bowl. 4. A solid chem cal
feed system acc rar 61 ST EPm 3, wherein said feed system conprises a
source for supplying liquid under pressure to each of said bows. 14 3

Oct ober 2005 WO 02/ 079888 PCT/ US02/08381 5. A solid chem cal feed system
according to claim4, wherein said |iquid source conprises a manifold

di spos@d i n?selidrhemigl teedisyatemmpsrdingitocdain5 Birther inelidings ird walsgsi ng j ets for
introducing liquid into said sunp. 6. A solid chenmical feed system

accor déadthird velve being coupled theid liqued sedica doraotthulling thainteeduction of liquid

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
swfitch 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
responstve to said signal from said lower level switch for opening said third valve to allow

flow of liguid 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,

15




said third valve being coupled to said liquid source for controlling the
introduction of liquid into said sunp through said mani f@ltd 7, é solid
chemical feed systemaccording to claim6, wherein saidX?PrgberZ98ond and
third valves are responsive to a signal fromsaid sensor for activating
said v open or closed positions. 8. A solid .cal  feed system
accordia‘%}g%?%}ggﬁisai m 7, further conprising a | ower Ievgﬁ?&ﬁ%ﬁ?sgh supported by
~said sunp for comunication with said liquid solution, said | ower |evel

swi t ch spd appatilevgl switch greadditon sipmbldo said firsglsedsnd tndbird vAIRS tb Raeglariof sai d
liquid solution falls below said predetermned level. 9. A solid chem ca
feed syadtenivasior dbsed pbsitionlt@theieBy protiart RhyiisabCliculd tb Saidl BdWE ahBsaid €SPONSI ve
to said signal fromsaid | ower level switch for opening said third valve to
all ew ghdyew of liquid into said sunp through said manifold. 10. A solid

- chemical feed systemaccording to claim9, further conprising an upper

"level switch supported by said sunp for communicating with said liquid
solution contained therein, 15 3 Cctober 2005 WD 021079888 PCT/ US02/ 08381

sai d ugper kﬁmg%?ﬁ&%&%£ﬁ35§¥%%%ﬂgﬁﬁﬁﬁk nal to said first, second and third

val ves 'to keep suc _ Sed position to thereby prevent any
oo ek oot o0 Sl PR kb i, LT o
chem c%ﬁ}sﬂ)%tm gviat%rst%ler%g ic?u?d Soilurtrl]gg;r sion in water to forma 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 normalty 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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a source for supplying water to each bow; 5 a first valve coupled to said
‘water source for controlling the supply of water to one o(g saigapgow{ S,
said first valve being in a normally open position to alP St et f water
to . said one of said bows; a second valve coupled to said water source for
~control ling the supply of water to the other of said bows, said second

val ve b‘@?ﬁ%ﬂ-ﬁgﬁgsa normal |y cl osed position to preventP§YEIPEBS 10 water to
said other of said bows; a sunp for receiving liquid solution fromeach of
said bad s Arndalfchémiealrfeel spiters adcoffiiigtto chigh W1 i vaRrdid@iElofrdtun Pr edet er mi ned
| evel ; a sensor supported by said sunp in conmunication with liquid

sol uti @fnfrRes $8ME batGrolirTBr EPRBeRd AtilatioRbr $8d Brsl VaBkiagd §a9# Moy and for

generating a signal at a predeterm ned 15 conductivity of said |iquid

sol uti Qs ; AN i ' ' far .closing said
- first Sﬁalﬁg?gt her e yogk) E@gﬁﬁ%gﬁ&)ﬁﬂ g%%gqsgédlsaat?@rg%%&%gﬁ%cocl)lﬁlécug tyggi d bow s

and opepi -sal.d. second val ve, thereby allowing flow of water to said
ot her g‘lfqajs}%f%&ggu\ﬂ%é 16 3 Cctober 2005 WO 02/079888 PCT/ 11S02/08381 12. A

dual chem cal feed systemaccording to claim 11, wherein said control unit
conprises a tine controller for delaying the activation of said first valve

and sai g second valve f a certain period of tinme after said sensor
senses Iga' d"g Pgé%lf‘g?wg{ewatﬁ@@%@?gE’fdal%léizdﬁlrth‘ﬁuil‘%ildﬂﬂﬁ}hir@)n. 13. A dual

solid chenical feed systemaccording to claim12, 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 coﬁamunicating 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.




val ve coupled to-said water source for controlling the introduction of
water into said sunp. 14. A dual chem cal feed systema c(grdti)n%()ég claim
13, wherein said water source conprises a nanifold di sgo dgosr id sunp,
said mani fold including nmultiple spraying jets. 15. A dual chem cal feed
system according to claim 14, further conprising an upper |level swtch
suppor t ¥G BY? 50 sunp for comunicating with said IEEEEH uti on
contained therein, said upper level switch providing a signal to said
first, 18ecofdudohkniibil febd pstane accordingae plaial 16, wheeh swidlow@fol unic a cl osed
position to thereby prevent any flow of water to said bows and said 5

sunp.  ddmpridesitidhe €v@0iledbr JdRRY sEY HiRNaRE GREDRY obthed hPtedbidninddr t her
conprising a |lower |level switch supported by said sunp for comrunicating
W th sahsuk bfisthe solution; said |ower |evel switch providing a signal to
said third valve to open said valve to allow flow of water into said sunp
when the level of said liquid solution falls below a predeterm ned |evel.
17 3 Cctober 2005 WO 02/079888 PCT/US02/08381 I T A dual chemical feed

) . | . V\h . . | ) . . .
Cont roffer o Brerded SR e ingar vBRLT SR%nig bR or caet or minea

anount of t.ine. 18. dual, cheni cal. feed _ system according to claim 17,

wher ei FFSROBSTYe o Sghal gmy said §e“39rg|%rﬁﬁﬁﬂ‘éqﬁ9%s¥%é§dé’?1§?l@lOPFIF‘éf %8¢ d sensor for
activating said third valve to open or closed positioned. 19. A dual

_cheni cBsitioBe system according to claim 18, wherein said control unit
conprises a tine controller for opening said first, second and third val ves
si mul t aneously for

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
chemicélé, 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 waiter 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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a predeterm ned period of time. 20. A dual chem cal feed system according
to claim 18, further conprising a pressure regulator C%ﬁl ed t2§0 aid water
source to supply water to said manifold under pressure. 3309 olid
chem cal feed systemfor supplying liquid solution containing dissolved

chem p%oz%sﬁppar atus for controlling the conducti%/é?téysg%ssg]nhe l'iquid
1]

sol ution, conprising: at |east one feed bow contain tity of solid
chenmi cal s that dissolve upon imersion in water to forma liquid solution;
~a sithp for pewend vy waplgd fd sqidivertes goured forcontrolting thie durmly dfeeatst tosaid bowl  and

for ~containing such liquid solution therein at a predetermned |evel; a
wat er svwpce; a first valve coupled to said water source for controlling
the supply of water to said at |east one bow; 18 3 Cctober 2005 WO

02/ 079888 PEIdnsisH(R 448 88dp hGommbicaivg witlsyid liggidRbletod for $adigh WAt er source for
controlling the supply of water to said sunp; a sensor in said sunp in

conMmuniceRfucityV¥flsiid Sighid sblufish d SR lgkidr Mg b YenA WS pafetdrfifieq cONduct i vi ty of
said liquid solution and for generating a signal at a predeterm ned

conductohdubivigforsah fahil IS pqut i on; and 15 a control unit responsive to
said signal for opening said first valve and closing said second valve to

t hereby sup %@§ﬁ i . when said conductivity.is below the
~ predeterm ng con ué‘ie%p\?’f@gé %ﬁdgs‘g‘r‘ﬁg%g?“ﬁ%g Ssale{flailggtf‘ﬁ Vgtancsc \Ra:S sé’ﬁ]ld openi ng
said s %ecc%Q&i véi\% t\{}%etraay supply water to said feed bowl when said conductivity is below the

pre&etermined 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 sunp;
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 liqnid 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 bow! are substantially depleted.
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thereby supply water to said sunp when said conductivity is above the
predeterm ned conductivity. 22. The apparatus accordin o cla.m?21,
further conprising: a second feed bow containing a qua%%¢9§&3?b§§|id

chem cal s that dissolve upon inmmersion in water to forma liquid solution
for int LQN i Nnto said sunp; a third val ve coupl ,..d water source
for coﬁﬁggﬁﬁ?ﬁg the supply of water to said second ﬁgg%8€§§1; said third

- val ve ? i ng.nor nal closed by.said control unit while the conductivity of
said | ‘ﬁ-m o EGIPHRFEN 79 1y Céﬁ?r%liv@e%ﬁ sgisropiolupid isgepppnisivedda | i qui d
solutign .fromsaid one feed bow_ through the controlled opening of said
first WEWQQ?HﬂﬁgiW?%FQﬁbﬁ%ﬁ?ﬂ@wgﬂéﬁﬁéﬂﬁngdSdn@nﬁnzﬂdmmuﬁsHuwe&mnprising a
time controller for closin said first valve and opening said third val ve
when t Bedaderpyend @Hdu%vﬁbtoégﬁ@@dd thiné v erahd el termativelyaben il fitstvaligicsl sol uti on
above the predeterm ned conductivity for a preselected period of tine,

"t her ebsupplydiaterttd sajd pireltovtl ehendiesu Cakmicals asadeglettcor ool saidlsecon@bst anti al |y
depl eted. 19 3 Cctober 2005 WO 02/ 079888 PCT/ US02/ 08381 24. The appar at us
acchr diarg tb eaid ksagply 3ter iR ke WasAdotres AT Qid prideterinmed SHRAIRIYR 0 @ signal
fromsaid sensor that said conductivity of said liquid solution in said
sunp i fagde@ve the predeterm ned conductivity to close said third val ve and
alternatively open said first - valve to supply water to said one bow ,
wherein said chem cals are depleted, or open said second valve to said
supply water fromsaid water source, until said predeterm ned conductivity
is reached. 20
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