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(57) Abstract: A solid chemical feed system,
preferably inclnding two feed bowis {14, 16),
comprises a guantity of solid’ chemicals that
dissolve upon immersion in water to form a
liquid solution. A sump (12) is provided to
receive liquid solution from the feed bowls (14,
16), the liquid soluticn with additive chemicals
being used to inhibit corrosion and rust. The
feed system comprises a valve system (46,
54, 56} that is controlled by a sensor {72) that
detects. the conductivity of the liquid solution
to alternatingly switch the introduction of liquid
solation from one feed bowl (14) to the other
feed bowl (16). Upon depletion of chemical
feed in one bowl (14, 16), desired treatment will
continue and the empty bow] may be replaced
without disraption.

f eed




conprises a quantity of solid chemcals that dissolve upon immersion in
water to forma liquid solution. A sunmp (12) is provid d.to, r 8 ve liquid
solution firmthe feed bow's (14, 16), the liquid sol utlgﬁt"W?ﬁ gddi tive
chem cals being used to inhibit corrosion and rust. The feed system
conprises a valve system (46, 54, 56) that is controlled by a sensor (72)

(hat oetects: the congues ideRbst ke INRMUBMIBMUNIRNGY, 0L,

ot her feed bow (16). Upon depl etion of chemical feed in one bow (14,

16), desheed treatment will continue randitdiedcempin:a rok¥Byer D@e ToRip| aced

Wi t hout ot feregenpleaqrch report 3 Oct ober 200 8rciADeOR LG 98 BBrelR(nf waar’zi#g@%&im-DUAL

SOLI D CHEM CAL FEED SYSTEM Fl ELD OF R4t KeERFICN* PFhf€“ nvent i on rel ates
generally to solid chemical feed systems and, nore particularly, to a dual
.solid chem cal feed system which incorporates an autonmated capability for
swtching liquid solution containing dissolved solid chemcals from one
feed bow to another 5 when one of the bows is enpty. BACKGROUND OF THE
RELATED TECHNOLOGY: The utilization of automatic, solid chem cal feed

di spensers to di spense chemcals wused in industrial and cleaning processes

~is well known in the art. For industrial applications,




10 such di spenser mechani sns are commonly used to add chem cals to boiler
systenms or to cooling towers to mnimze and/or inhibit corrosi

Aut omati ¢ di spensers were devel oped to mnimze or el i i %{?léerlzﬁgs manual
care and attention required to periodically add chemcals to a tank

cont ai niyg:bRgss! 1 qui d sol ution. Automatic di spenser spéf,g sBlfRpe] al Iy placed
into two broac? cat egori es dependi ng upon the nethod otf controlling the
~anount of chemicals to be 15 dispensed: (1) time-controlled dispensers; (2)
conductivity neasurenent dispensers. One exanple of a nethod of dispensing

a solution that is cqmgglg(ﬁ,qﬂ)‘gﬂgmmtmﬁﬁysﬁﬁur enents is described in
U S. Patent No. 4,85 I Ssue Iscl oses an automatic

di spensﬁﬁL gi bprg! 1 d chemicals used preferably in cleaning
process i es a di spenser wherein a container holds a
quantity of ISS | vabl.e sol i i S spr dW|th ter under
pressure to di ss‘%ﬁmm1 THES %%8%}1%&33 1 e&‘lgf\lﬁeg 560 81 %ﬂ W mat el y

diSpen ed. . quant i of chem als di spensed i s, conjirol|ed by neasuring
the co 3?51&7&{‘&?1 ?lﬁédéﬁg?ﬁ‘ OEROFATS 20 P Ialed ERRSPRIIEN di spensers have
been effectlve i,n reducing the armunt of manual attention required in
mai nt aisHHAg gk w)dice pentaping Bisatiedselid dewienls irarpre ikeddnehioeasthern t he

di spenser container is exhausted. Wen the solid chemcal in the feed
- conPai néenpae ofgemhsindtisbypidi ssol ved, the enpty container nust be nanual ly
repl aced by a new container fill ed with a new supply of solid chem cals.
I f the product is exhausted while the systemis wunattended, there is
potential for the interruption in the chem cal treatnment of the system
Thi s cBACKGROUND O TRE RETAOCED THOHNGLOGY: pot enti al |y several days, for
exanpl e, during weekends during which treatnment chem cals would not be

added to t hensyatamn o-fﬁ\ﬁoxﬁ@cﬁdsolﬁ@héiﬁlb&@eeﬁﬁ%ﬂér@&s Wd1§ﬂ&ﬁse%§;§ﬂ£lk‘“ on of the

solid chem cal would not be repl enished and
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 minimize 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




be quickly diluted by the addition of water which is used to maintain a
constant level in the dissolution chanber of automatic d'sgggzg&;. The

| oss of treatnent could result in corrosion and/or depés Gt

contam nants in a cooling or boiler system or serious deterioration in the
treatment program performance in any systemusing the automatic solid feed
di spenser. Accordingly, inprovenents in automatic solid chem cal feed or

. di spenser systemis desirable to prevent the |oss of chemical treatnments
whi ch meiftipely dispenseds Eps @artity afsbgamicaly dispendedsis porarollehhyinersiriog thehe | i ke
requiring continuous chem cal treatnment. SUMMARY OF THE | NVENTION: In

accor darf@edugiivity o ghegberaicel seiptiethe i nvention, a solid chemical feed system
conprises at least two feed bow's, each containing a quantity of solid
chem cals that 2 3 Cctober 2005 WD 02/ 079888 PCT/ US02/ 08381 di ssol ve upon
~imrersion in liquid to forma liquid solution. A sunp is provided for

recei vi ng | i qlibid atomatadispenserhevgdherf esetivisdnwreducimaihé gnovpbeftradnnilng such
liquid solution at_ a predetermned |evel. A valve systemis coupled to the
f eed boWkEntog Feqyispskip MmagitamingpFuch systamsgprolleras mnant gogarutteh g chémikaldguihd t o t he
solid chemcals in each feed bow . A sensor is supported by 5 the sunp in
comuni ¢CATPRRST Sifdinar feexbenstedi Waen thegolidichsotien inghe fesd coaisémy a gi ven,

presel ected property of the liquid solution, and for generating a signal in
r espons eomgleehedisybited cthe empiafcostaimhr mrs pe rpguallx replated bl awaivicoitgineresponsi ve
to such signal for controlling the valve systemto alternatingly swtch

t he i nt fBka&ithemewsunpitpfiselid ¢homiceladf the prpdines v exhanstel whilothh eystem is

~ unattended, there is potential for the interruption in the chemical treatment of the system.
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




10 .In a particul ar aspect of the invention, there is provided a dual solid
chem cal feed systemconprising two feed bows, each of igh tains a
quantity of solid chemicals that dissolve upon imersich?ffi %&’@@ to form
a liquid solution. A source for supplying water to each bow is provided.
A first valve is coupled to the water source for controlling the supply 15
- of wat ewobpomsye of said bows. The first valve is norombdoyos¥ed ntai ned in an
open position to allow flow of water to one of the bowls. A second val ve

is. coupgled to the water sou for. controlling a.su of water to the
ot her g’f.’“’? R i 13%%%*%30%% %%u‘f%othftflﬁflhf*a?ﬁﬁgtf Ht'g‘g‘%}i Rformal I'y cl osed
position.to prevent .flow of ter to e other bowl.. A supnp for receiving
PP out crgetite Rand ety St S edonb ard Do rirerare BORIGHARIRIRL d so ut | on
‘therein at a_20 predeterm ned |evel is provided. A sensor is supported by
t he suBisdgterminadrenel-cAvalya sxatoprs cquplydterthe Sred bpwls farsepasaalis cantrolling
conductivity of the liquid solution and for generating a signal at a

pr edet 8 miroductivoowd liquif ia thy said chémaicals ueach fed bowloA sensotiontppattedbyi t i s
responsive to the signal for closing the first valve, thereby preventing
1 ofv ofhe mahein dognoomécatién itk tho owttainaiiduidowlutiop fn serging heiveecond val ve,
thereby allowing flow of water to the other of the bows. 3 3 Cctober 2005

In a fpedeleeted ppdpetly GEME ligiid séletidnnadribd @ferafidper si@aldn saspdnedoithe| udes a third
valve coupled to the water source for controlling the introduction of

wat er  fédcfioh Bsush PRdperty) A BdntroPRRtiNREpABVOR BN i faf fol BRrbil¥enki on, the

control unit conprises a tinme controller for delaying the activation of the

R o R R S R R R L
a furt &ﬁ&' particul ar aspect of the invention, an apparatus is provided for
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.

3




controlling the conductivity of liquid solution in a solid chenical feed

systemthat supplies |I|iquid solution containing dissol%e che 'ﬁgls. The
apparatus includes at |east one feed bow containing a-q gﬂ???@ f solid
chemi cal s that dissolve upon inmmersion in water to forma |iquid solution.

A sunmp is included for receiving the liquid solution fromsuch at |east one
bow and for containing the liquid solution therein at a predeterm ned

| evel . A wat Bl @k 68bddSmenPbQNS &l eshtion GheXedd dysibm VRludes d thir€ @ikl ed to the
water source for controlling the supply of water to such at |east one

bow . Accaple® tdhyRht¥iGoiuSe P tddtreling thelillRduabE bf QAR tHeQtmp.aAYEO! | i ng the
supply of water to the sunp. A sensor is provided in the sunp in

CONMUNI £dthieOdinbbiiinttnt dTehe ihveditidrtlthe Qbntfol it dodfprisd ASiRGohthMeCRAGIS dgvi ty of the
|l iquid solution, and for generating a signal at a predeternlneg

conduct th¥ hdtivat@h of e firdt Galvedand elsbdond valie RODEERAIN peRbd ofitine A6t tHel@elsonhi ch i s
responsive to the sensor signal for opening the first valve and closing the

"second séadeY thelpfedetbiigiicRindupily bf Mafed sdlfiohhe feed bowl when the

conductivity is below the predeterm ned conductivity, and for closing the
first valve and opening the second valve to thereby supply water to the
sunp when the conductivity is above the predeterm ned conductivity. The
appar at us f o yefustidr barfighldr Répeer@i ehdGiivientidny artdppirhi@s Isipfiividdd §@! ut i on may al so
be used in a solid chemcal feed systemconprising two or nore feed bow s.

Wien t henebling atsdidtivigyéf bidtisbitiod BedoliDiMesichisfeciapitah €t supplésscont rol  uni t
may alternatively switch between supplying fresh 4 3 Cctober 2005 WO

02/ 079 8812idROTutibiISEbAl 0B dissoed @emithls EXHelappardtayThdlidRs Weéaet ons Beed 66wl O t he sunp
or through the one bowl wherein the chemcals are depleted to |ower the

conductdoMiainingdd quiaitylof gslidchemlcdls it disfolvdepos tiimersBmliEwatdEORIA Rl ON OF THE

DRAW NG
liquid solution. A sump is included for receiving the liquid solution from such at least 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




Figure 1, which is the sole drawing figure, is a schematic representati-on
of the dual solid chemcal feed system of the present %r@&f)nl%i ap 5DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS: By reference™n ) ?le draw ng,
there is shown in Figure 1 a schematic 10 representation of a dual solid
chem cadyofisfisfdi spenser system 10 in accordance wit hP mﬂ)"zﬁi;s?{md

arr angenent Rereof. Feed system 10 has particular applrcation for applying
chemical treatnment to boilers and cooling towers in industrial processes,

- al t houdetar dizectly fpByibe watepsoyrgsdo the samp o5 thipughabrencdowd wherea the qui d sol uti ons
fromthe solid chem cal feed dispensing systemfor other suitable

appl i c&h¢roids arp depl¢tedtodower the gopdustivityf drediquisidotution intthesur®. f eed syst em 10
may be enpl oyed as a self-sustaining unit that may be used in industrial or
ot her applications as a separable nodule that may be connected and

di sconnected to those systens requiring chemcal treatnment. Feed system 10
conpr i BINEF DBESCRIFTTONOF MARDRAWENGI contains therewithina quantity 20 of
liquid solution 13, containing a desired chemical mx for use in treating
equispment i RigwleNCHhich isthe RIOGBSHE Sigh, il DOhbhMR regrdRn@lisPeRSHuaf €ed bow s 14
and 16 are in liquid communication with sunp 12 through drains 18 and 20.
Feed bQu : .Qf the type that are used for

'contro?’ |(?1%héﬁcgﬂg%d;§%t8t?%?fo eﬁﬁéﬁlﬁvé?%gdi spensed therein by neasuring the
conductivity of the chem cal solution. Such feed bows are nore fully 5 3
Oct ober 2005 WO 021079888 PCT/ US02/ 08381 described in U S. Patent No,

4, 5%, 4o A irfinenhPlibn B3k BreIRRAY BGbIRENRGPY T erence for all

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

5




Each feed bow 14, 16 is provided to contain a quantity of solid chem cals
- chosen for 5 a particular application. Such solid chen‘i3c(§(lzt§bez%r28 §ypi cally
in solid, powder or granular form and are soluble in |iqui suc% as water.
Granul ated sulfites nmay be used, for exanple, for treating boilers or
coolin for the renoval of oxygen to inhibit ¢ ion. Such solid
chem cgrégmﬁaeneral ly readily comercially avail ablfcg'{!ﬁsﬁgésiﬁspray nozzl e
22 and 24 is disposed within each of the respective bows 14 and 16 to
di r ect descgpeday US. Paimtido. d18d8 A4 pisesd trlehh and e inbawraal ieradoby ai ned wi thin
bowls 14 and 16 to dissolve chem cals contained therewithin, as will be
descr i hefekendddornlipuppbes. of pressurized water to solid chem cals contained
within feed bow s 14,16 through spray nozzles 22, 24, the solid chenicals
are suitably dissolved to forma liquid solution and are fed either by
gravity 15 or suitable pressure through drains 18, 20 to fill the sunp 12
with a suit s L AUk o 4t | ) t 101 itably
Bith9ecABBNI 14, 96 id dritadd 1o %@w  Qndey ot SMR BB LSl

connected to an externa er sup to provi wat er

b t ; Lied.thr hth t 26 |
o pa 3ol hpfalo < ol AGh s SRR B Nl MR R ol v 02
d | at 34. t I 8 i ' th t
01 OB AE AR o -0 g1 o mi BT ELPRERS SR SOBPEOR i nt onance

of the s st%n@gStrai ner 30 i s used to prevent particles such as salt
cr yst al€atHe bpilesy orcpglinedavers fof fhepmow ek amigends hibicoasyion ravh Ml spray
- nozzles fromgetti nﬂ undesirably pl u %ed. Doubl e check valve 32 is

provi dé&bpmtienlsaregaaally srafkily emragrciplit availabl. 3 Oct ober 2005 WO 02/ 079888
PCT/ US02/ 08381 :

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.

6




Pressure regulator 32 is used to adjust the pressure to a constant

pressure, for exanple, 30 psig, to maintain constant t [ fl Wo ate and
spray patterns in the bottomof the sunp, as wll be des ?Plf)eég. sui t abl e
pressure gauge 36 is provided to neasure the water pressure in the system

10. Pre&&Hﬁ@%ﬁ% water flow in the water source 26 isTiﬂﬁﬁakﬁ t hrough a

pi pe 38°t0 fitting 40 which diverts the pressur flowinto
two directions, nanmely through pipes 42 and 44. Pressurized water supplied
t hr ougHPresispre regflatos 32 mabsddho adjgh tiee psabeaoiatonattdnit petsatt, forakanepldB0whi ch

regul ates the flow of water through pipe 48 into the sunp 12. D sposed at

the 10 gsigf wirahtaie ochstht witgelohbrats abd sptayspatiemd i, themfkohOsFaleadmpdisacent  t he
“bottom floor 12a of sunp 12, is a manifold 50 conprising a plurality of

spray jwillde ddscrib¥l | £5ditAbIE BreSREANubEI6Ss ProvidELto rdAONE thelvhatc? PRI ige
appreci-ated that any nunber of jefts nay be enpl oyed. Water pipe t hr ough

pi pe 48&1@%}& hgough manifold 50 is used to fill the sunp 12 to a suitable
| evel as w Iefn be described. Spray jets 52 are al so provided so that the
liquid solution contained within 15 sunp 12 may be agitated so that
particles of solid chem cals that may be deposited on the bottomfloor 12a

of sunp 12 be peri odi cal.l irculated in.t | i,qui.d | ution 13 for
m xi ng pur pgg% ) Zﬁgr%aé?gg’?ﬁz"égle\}/(\ﬁ?eé POYGE 'lﬁﬂ‘pgl‘?ﬁdgﬁ'ﬁﬁg}b pee Zyoiad- sypplied to
f eed botsf/\A, S %p4 and 16 20 thr _ou(gh sol enoi d activated val ves 54 and 56,
r espectiRA 1P Wistheiws themesiaizet Wiisr Hqypigio A dirertiong Ramely Yuough MIsS bowl 14
t hrough pi pe 58, spray nozzle 22 being disposed at the end of pipe 58.
Pr essur¥22eg4haitressunized sigispupplied thonghgnpe &) iy Eed digoegh o sodetoid alivated t hr ough pi pe
60, wth spray nozzle 24 being disposed at the termi nal end of pipe 60. 7
3 COct obwalve 20 ®%ich regulates the flow of water through pipe 48 into the sump 12. Disposed at 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.




WO 02/ 079888 PCT/ US02/ 08381 Supported by sunp 12 is an. upper level swtch
62 and a | ower level switch 64. Upper level switch 62 is%‘ﬁr ovizgﬁﬂ to serve
as an al arm or shutdown device. Should the liquid sol ut3i 011% t ai ned
Within sunp 12 rise to the |level 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 WB42988%854 and 5 56 are closed, thereby prevetft¥¥ Y>85 f urt her
supply of water to the sunp 12 or bowls 14 and 16. Lower |evel switch 64

- i s di sposedSiuphdra@bpsitty 123s hduppef T SRitdH52G84 8 1dHen viigact Be Uhgyel of
liquid solution 13 falls below a certain |level, At such tine when the

i qui d 18R} SkitdB2 ishRotiddd 5 sBed SVt Y SRl GhENEY éh%\\ﬂﬁlthe Allglu?d;)gnal |'s sent

~ ~through circuit 70 to the control box 68 to open valve t hereby all ow
- the fl D‘?ﬁiif AU ' [ . Q.. through the jets 52
in _mani% gﬁéln L%E §HI eve%%w?ﬁlg% i%@flgg?ﬁg{%ﬁ%%éi@%nﬁﬁgge e increased
by openjng.valv 4 to all,ow.yater .to,flow throu pi pe.58 into the sunp 12
t hr oug%ﬂg%hzcrlrecﬁﬁéml 4F° %%boiﬁg\?"ﬁl}%%th%;% SH“TE%%%B?“‘EY%YPF ﬁ&%&ﬁ“@e 56 to
allQqw vwater .to,f] ow through pipe 60 intg sunp 12 through nozzle 24 in bow
T6. Shr UGt St Sty ey e a8 Bt soppis oE R b e LA BY Brvlodhe cat i on

W th Ii%uid solution 13, and below the |evel of the |lower level switch 64,
is a sdfisbpwynlevabawith 64 mdisqosediip thesnap dR inamannerisgelvanioe whensthef t he t ype
used to neasure the conductivity of the liquid solution 13. The sensor is
set t o levehefdigidselutien bufalebelgpnn pertaihigrel gAhacitime whesthghighidisoldiiont | ve of the
~conductivity of the liquid solution 13. The set point is selected to be
suf f i cilddallsyoelpmetht preddduamet heelc o sigued is sentttrongh oddceian) Ghseanesl wwppl i ed to

sunp 12 through Iine 48 and the conductivity of the solution being fed to

sunp 138thomenoaive AeionEerd aee tROAdw @méta&m%@gﬁbémﬁ ifitoXHe shitgh 126. For
exanple, if the conductivity readings obtained fromthe liquid solution

being. fgduthelias 205 Aaifold So. AN 1431 bfShe Bdhid J&ﬁlﬁgg @gfga%lsage £0Rade@ 15,000

umhos, a set point reading of 10,000 unmhos woul
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

8




. acceptable for that particular application. It should be appreciated that
ot her set points may 8 3 Cctober 2005 WO 02/ 079888 PCT/ L;ﬁ?%/ Of}%éﬁ‘ﬂs be
sel ect ed, dependi ng upon the chem cals involved and the-t of desi red.
A signal from the sensor 72 is passed through circuit 74 to the contro

" "box 68 for activating valves 46, 54 and 56 in a manner to control the
conductYOP¥Y/%%8 the Iiquid solution 13, as will be de{HEVIEB3Shereinafter.
Liquid solution 13 is suitably punped through a supply line 76 by an

- ext er ngd seRii¥R, depéhdiy @omjelcﬁéméicﬂ@h@mvwm&he @ém%h&ém@&%k%ﬁ%iﬁ%% through a

supply line 80. Control box 6 cont ai ns suitabl e convention ectrical

Ci 1 CUi i Yers mapssg&ﬂ Ivlgga'[ &Mgg% gﬁ\é@a@@bgcgzqs ftpa&ﬁcaﬁ@%&;hsﬁéh sensor 72

and sol enoi d activate ves 0 contro € operation of 10

i mor 1 AR Bt SRR oo B R M BR o WA BIE "V T 1 coa

syste Jﬁl§éhe operation thereof is now described. Initially, the sunp 12

is fil MEEYFN fresh water ‘recei ved through the water source 26, with

sol enoid valve 54 in the open position and sol enoid valves 46 and 56 in 15

re§§ective cl osed positions. Water is piped under suitable pressure, for

- exanple, 30 psig_ through supply pipe 58 and through the nozzle 22 into
“bowl 14 t hrigagjf selntigon] 3 Egsuitgbly iprmped;frpough 2 supplydine 7h gy peydemgfpumat er in the

sunp 12 reaches the |l ower level switch 64, valve 54 is closed, thereby

pr event§ tog terier, tvatet tower, bt atherapplivation thraigk aswplydine301 Contibox 6he upper | evel

swtch 62 is activated, indicating that the sunp 12 is full, none of the

val vescohfainsSditabie @hvationa? Blebieical phoetly irf doaneetiyn wiiohget swightthgdowyst em from

any undesirable overflow of water. Wien the water level falls below the

level &fitch@4pdenior V2hnd30ich6il abifyvatedrvaBre4a) KATBEA 56 to control the operation 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 -




period of tinme, for exanple, five seconds, the control box 68 opens

sol enoid valve 46 for a brief period of tine, for exanpl 0. conds, to
allow water to flow fromthe water source 9' 3 Cbtobern%d%%°@%38§§079888
PCT/ US02/ 08381 26 through manifold spray jets 52 to agitate the solution in
t he su isis followed by a brief period, fo ,ﬁgﬁ five
secondg?oﬁéwg%?om/for a representative conductivity #%a.lgg&ﬁby sensor 72.
Based upon the conductivity of the liquid solution 13 in the sunp 12, one
of t h@6 dppugbpninifold spral Jeds5 2416 agitate e s@iBtionsn dpemep 12.0Thigisshitowedbgr i od, for
exanple, ten seconds, to 5 refill the sunp 12 to a level slightly above the
| ower ke buief pesiod,tfohexbeipiadivesatands) to aifogefor 4 feptebaitatioo tatidadtivity keadimg t he 11 qui d
solution 13 is below the established conductivity set point, for exanple,

10, 000 by 81861, 725 BagddQipeh 18 kwRiuddvity dftheiRuidrenash YWinle: Malp\eSort@rand 56 are
mai nt ai ned cl osed. As such, water will be supplied fromthe water source 26

t hr oUg bheSPpRYriatd 9A%sA6 2% dri36iEGRNROMI 2 dithrtpRricH, kW ki e QG kb ON Of
dissolveg@%hgnicals throyéh J%gﬁﬂ 18 ?0 i%?% sSunp %@ﬁ%oa%sa?b’ﬁgise t he

conguelit it £ AR LA 0 330 MR i o1

e co tivity o i quid solution ove The conductivity

set poi .Sl enoi.d Mmalve 46,1$ .0 ed. an al ves. 54 and. are mai nt ai ned
cIosedgﬁbpggﬁgﬁggg#mwéSﬁﬁﬁglﬁ%ﬁ%gﬁﬁb ?ﬁ&@%@%m?ﬁgaﬂﬁ¥§$pgﬁggge 26 into the
su 12 thro nijfold jets, 52 tq thereby .|ower the conductivity of the
| i (r:]rE i de’éﬂgrn!n?ﬁgﬂOqB%‘?lhOfsSO%ﬁng&P& gﬁ &l E’? %@&%Me V\gﬁ’eﬁ 8 Fsed as )alt pri mary

source to raise the conductivit of the liquid solution 13 in sunp 12.
Wien t Feiingdelgsed of sughy Waéerd‘é%g"eﬁ%h%‘fﬁqm the wteppouate 26dkppshspEdt er a
certain amount of tine has el apsed and the conductivity of the liquid
sol ut i apgzle 22 in feed bowl 14 to allow the introduction of dissolved chemicals through drain 18

10 into sump 12 so asto raise the conductivity of the liquid solution 13 in the sump 12. If, on
| the rother 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




13 is not being raised, the system 10 automatically sw tches over the
primary bowl 14 to 20 serve as the. back-up bow and the initi ack-up
bow 16 to serve as the prinmary bow . For exanple, if ?’h(gé}B%fiﬁghQ$| vity of
liquid solution 13 is below the predeterm ned set point, solenoid valve 54
IS ope ' val ves 46 and 56 are closed to allo ter to enter
into f;\ggog@ﬂ\?\%ﬁm. Shoul d the chemcals in bow 14 E\%élé@%pgét@d whi | e val ve
54 is nornally opened, only water rather than chenmically treated sol ution,
wi | | f iThe systespcontrol box@8 dachdlesd convntiond tiniqrtinbie thaPODEpraiRa bl ARS8 8

PCT/ US02/ 08381 The system control box 68 includes a conventional timng

ci r cui fortskreral winhp fiicpdlestabéonr bdfbrewwittltng Sy ®rid bask-ip bbll 16, &ykes to occur
before switching over to the back-up bow 16, so as to prevent premature

SW t choteeent predtatex sWidhever! Rér dxbifiplegh€ tikidiciredilin 6Ol Bdx d3%%ayR sBRYy be set
for a default time of four hours, or any other predeterm ned tine period,

bef or e firaichAR R of (5 Hburd Gr iy Rk HALGLIAR (il ol e RARPHERIYT LY Of the

liquid solution 13. Back-up bo is activate y closing normally

opesed ¥ 163 adival ORRBIRGARER of s 1RHRG0ALY . Hat MOLAS 16lieePT nO val ve

46 cl osed. After the sw tchover curs, e primary bo y be used to

I | V] | Qui | ution.13 th h I 54, . h h
i ough ey el bl prck B8\ Ayt LR uss bt Bt B B 10 1t

shoul d,al so b dersiood that.i.n the 10 alternative, the conductivity of
the Ii &ﬁpﬂ"gs"&ﬁ’ﬁtﬂlgc?ﬁw%% Y éwftﬁwg?réﬁc‘H?%ﬁqaﬁngII@@mﬁge“@%o cl osi ng
val ves, 54 gnd 56, .thus_allowing fresh water to be supplied to sunp 12 until
l'i qui dlo“éeéﬁl‘?t"P cEY R Ligndselptigns] 3throughalve Jomiherthan thypagh valee 4per ati on of
system 10 is started with both feed bows 14 and 16 full of

since there are no more chemicals in the 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




.15 desired solid chemcals, it does not matter which bow 14 or 16 serves
as the "primary" feed supply. Over a period of tine, Wﬁ*i ever OQ W serves
as the primary source will ultimately be depleted of che 813?52 d wil
reach the point where the conductivity of the liquid solution 13 in sunp
~ 12 can ' | sed above the conductivity set point lon fromthat

feed bgﬁ).&@fg%%r a time delay such as four hours, asP%ségbfﬁéelrei nabove, to
allow for mnor 20 fluctuations so as to not cause prenmature sw tchover,

t he ot GE¥mMeWsn sgiconds peihe initial prieaty Sowt hyaapeningeitheovatiedtiov 5 sp thit anhe | i qui d
solution 13 can be raised. At the tinme the back-up bow is sw tched over,
an i ndiresadualorhemidals ifpthe prittal ipdeeryHyedtbow! menbes wmobaupaBswithing ongrto t he
replacement of the primary, enptied bowl. Simlarly, at the tine the

cont r olthedauk-G8 bowl. aalditicailiydddring opemion dithwl systan | tac@aBsltbox fnagbeont rol  box 68
will initiate a short flush, for 11 3 Cctober 2005 WD 021079888

PCT/ USQ2dpeBa8dd aaiphe mahiRPtoS8BeAdsoustly ob&iall thict i:(ﬁénofﬂrwjaﬁénr ¥, 89¥d by opening

either valve 54 or 56 so that any residual chemicals in the initial

Pr i BRI ¥6kaathiRPPlriodRY 1R, HEXRUEIE, AR SoRY s &mﬁgﬁee@%ﬁm Eﬁéqiéagfee&’ac k-up bow .

Addi tionally, during operation of the system e contro ox may be
progra ' _ - Sl y open all three sol enoid

val ves%&aﬁdgonéé%#;e@g?&g&ﬁ% lgé}t'hogﬁgo#a'i me, for exanple, one second,
to mintain the solid chemcal feed noist and also to agitate the liquid
solution 13 in the sunp 12. Having described the preferred enbodi nents of

the inventign herein, .it should he  appreciated that variatjons nmay be nade
t hereto w t H8UHS eﬁﬁ%efiiﬂ??d’“g?%erﬁet“ﬁ’@%ﬁ@é‘ﬁ%?&?é@%éﬁ@@o‘ﬁ@%eof. For
exanple, while a particularly preferred arrangenent of the system

appreciated that variations may be made thereto without departing from the contemplated

| 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
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conprises two feed bows, it should be appreciated that the system of the
present invention nmay use three or nore such bows, ea e g ale]
automatically activated when the supply of feed in a béa?ggmﬂ ﬁpgr use is
~exhausted. Al so, while neasurenent of liquid solution conductivity. is the

preferr, r of controlling the feed supply, it should be understood 15
t hat ofﬁgpgggﬁﬁtion properties, such as pH or oxidaﬂﬁgﬁﬁpgﬁﬁ%&ion potentia
(ORP) may al so be wused. Further, while water is conmonly used as a readily
avai | albf the diquid celntiat 185 bdlbw the PeedamimindicodiRdvityeiq WARE U6 Wilbé h sui t abl e
solid chemcals to provide desirable liquid solutions for particular

t r eat melokedpint RAve 4 wilDbel dpertd Cthdrbihilotving Sk kfbeahSified BoRRRY R4kt €d while the
conductivity of the liquid solution is controlled as described herein in

the copiped 26%5:0%?%1}?{1){ olé 8. chehifidhus %qudﬁﬁ&ﬁﬁbf a?igbggzeji BYEREAION

contenplates controlling liquid solution in other systens that may use

oo o RSP0 W R BT 6, Wy o0 ©
| | ! {Z , ivity 12 3 Cc 2005 WO
oo B rohaRer FRRERO Bk i eoR RRRRE R GRS bighertog B The o

predeterm ned conduct.ivity set point, valye 46 wll be closed and valve 54
wi l | bB"cg]ﬁta‘i‘i‘Eﬂ?do “t"ﬂ‘g‘}”iéw S5} ROSh gt EO&Y%V Yoy aed aper aiictiie wat er
. source 26 through spray nozzle 22. This will cause the introduction of

di ssol theteby alew g fresh watkr s eer syap R fomithervtes gersce 26 te therehy kwer fhe
conductivity of the liquid solution 13. Wen the 5 sensor 72 determ nes
t hat t pendugitiit of theiligyid sslutidnd 3] Thigipthesssivall comindBmiibthiilpacals indle t he
predeterm ned conductivity set point, a signal is sent to close valve 54
and opteed bawl/ B at6depldtdisne byevasupplyi of ghdmiedis pavided.t o enter sunp 12 fromthe
~water source 26 to thereby |ower the
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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conductivity of the liquid solution 13. This process will continue until
the chemcals in the feed bow 14 are depleted and a new.s I f
chem cals is provided. 10 Accordingly, the preferred e o(a?tﬁlgﬁﬁ'tzéogescri bed
herein are intended in an illustrative rather than Iimting sense. The
true SC&B% gf tshe invention is set forth in the clai nsf’@%)ended hereto. 13
3 oct ob®P Y0830 02/ 079888 PCT/ Us02/ 08381 WHAT 1S PAVREB™E 1. A solid

- chemc syste conprising: at |least two feed bow s, each containing
a quanm&ﬁm cals that dissolve wupon imersion in liquidto

forma il i qu%ogoﬁgkhg,ﬁigﬂfeegsﬁgydgoﬁ (S coupled to said feed bows for

separately controlling the introduction 5 of liquid to the solid chem cals

contai ned i Qt1%?{‘”‘;ﬁ‘?‘pb‘mmm%ﬁ&@gfd?lqﬁal}rﬂﬁycfglﬁfﬁ&g{r}%cg{éit%t aﬁgl@gti on from each

feed bowl, and for contal iing suc €t er i ned

| evel ; . £ by sai ) i n comunication with said contai ned
liquid @%ﬁﬁ@%\mﬁ#@?‘:&sﬁﬁg‘?rﬁb&15*“5%93’%& esel ected property of said liquid
solution and_generating a. si | in 10 response to detection of such
property; aRd*&® t?é%f“r‘i? p[%fotsgag?ﬂ&ﬁg’ sVt seprraiely gordiolfing)the igtrodustien ol | i ng t he
val ve iﬁtemto alternatingly switch the introduction of liquid from one
feed bOWHIYE tq e seiidrlpmicals containsdiipeash &elbawl; f eed system according to clai m
1, wherein said control unit ‘
a sunp 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 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.
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conprises a tinme controller for delaying the activation of said val ve
systemfor a certain period of tinme after said sensor Ssegecf)s %ﬁ%d
presel ected property. 3. A solid chemical feed system accordrdgls claim 1,
conprising a first feed bow and a second feed bow, and wherein said
val ve nprises a first valve coupled to said_fi ed bow and a
_seconds‘y}g}bg@%gupl ed to said second feed bow. 4. A g%*fp%ﬁ@ﬁ% ical feed
system according to claim3, wherein said feed system conprises a
source, for supplying |iquid 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
accor dsng t & si@étBhtioal HEELRIcR airnh b Hises, @ mani fol d

PR 2B T N € SRS RO S50

- di sposed in said sunp, sai'd nani conprr sing praying jets for

introduci | U ) i d.: l.id chem cal. feed system
accor dyﬁgﬁ%gé %:ﬁlgiln ?holg?ﬁﬁﬁgﬁg?ﬁ%%i: usgild rlln'}nlz&fiﬁ?’?ﬁ“%@@,hple§%ﬁa¥fn K5 d val ve
bei ng 60 IO% ci;tlol.sai d (I)i c1¢|i d source for controlling the introduction of
i qui o OrREeS s HIEs e ¥ BH8h said manifold. 7. A solid chenical feed
system according to claim6, wherein said first, second and third val ves
are responsive to a signal fromsaid sensor for activating said valves to
open or - closed positions. 8 A solid chem cal feed system according to
claim§, futeolidchemisgticed fistem apennding toejaiin 5, Bwherdhcledippothird dalbg, sai d sunp
for communication with said Iiquid solution, said |ower |evel swtch
provi deaidythird yalyn heing coupled do sahliquisl soursk forwherollitpethd mtreductidn efilqdid i qui d
solution falls bel ow

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 predeterm ned level. A solid chem cal feed systemaccording to claim
8, wherein said third valve is responsive to said signal (érto‘;n b | ower
level switch for opening said third valve to allow flow Gf° ?%@l into
said sunp through said manifold. 10. A solid chem cal feed system according
to clai t her conprising an upper level swtc d by said
sunp fo‘?b(%g%i cating with said liquid solution conpgf’ﬂgﬂg’%{%grei n, 15 3

- Cctober 2005 WO 02/ 079888 PCT/ US02/ 08381 sai d upper |evel switch providing
a si gnahidtuppesdavel viitch proviimponsifnalnd stid first suavhd esd thid kgeR i@kdep aguch val ves in
a closed position to thereby prevent any flow of liquid to said bow s and
sai d  sudhpvalvkdin cloied bositiniteltheRBYHeAnt hBETbve ¥ELRM to SATBSWE bftPsaid Wo feed
bow s, each containing a quantity of solid chem cals that dissolve upon

i MYer sisgdipi N water to forma liquid solution; a source-for supplying water

- . to edch bow; 5 a first valve coupled to said water source for controlling

“the supply of water to one of said bows, said first valve being in a
normal Iy open position to allow flow of water to said one of said bows; a

second yyal v ; Q i ter source for controlling the supply of
wat er tl\cf)' th%ﬁo (ialgg%e%m%az?eﬁgfyg\ﬁpsfmgpﬁsalgsecond val ve being in a normally

e 05ed POST L} e Bl B Voneni a Yozt of B8 Eneifealithd dRbaloe w52 @ PO S

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 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 sunp for receiving liquid solution fromeach of said bows and for
‘containing liquid solution therein at a predeterm ned l.eyel, 8 nsor
supported by said sunp in comrunication with [iquid sol at ‘Bﬂbqup éensi ng
the conductivity of said liquid solution and for generating a signal at a
- predeterm ned 15 conductivity of said liquid solution; and a control unit
responst 9820738882 d signal for closing said first val¥&USHEP oy preventing
flow of water to said one of said bow s and opening said. second val ve,

t her eby2al | Aviusighéhiost feddlfsymerh tcofdingSaicRlir@ Neshetdin S/ dnkOWai- 16 3 COctober
2005 WO 02/079888 PCT/ US02/ 08381 12. A dual chem cal feed system according

t o cl aicmprises MIBE BbioHex o &%}idg%e défibdtion GO EHY iSERNR hd §Fd &g&{dr ol ler for
n

del aying the activation of said first valve and said seco valve for a
certai j ' : I 3 ' redeterm ned
' conduc??€?$§9g?ﬂE§%#ﬁgP?%%?gmgg*%%?%ﬂﬁg%gggﬁﬁﬁég%%%o ?01§H§Wtﬁg f eed
system, ﬁ@ﬁgg&g&)o claim12, further including a third valve coupled to
said water “source for controlling the introduction of water into said sunp.
14. A dual chemi cal feed systemaccording to claim 13, wherein said water
source conprises a manifold disposed in said sunp, said manifold including

mul tiple sp i.ng.jets, .. A dual .chem cal feed systemaccording to claim
14, 'f_urlgher‘&%ﬂﬁ%i‘i&ﬁ&‘%ﬁg glpr agepsting to glaimn 25 \ighesincludinge thisd d sunp f or
communi cating with said liquid solution contained therein, said upper

| evel ¥#Fe eompise thsaifl wajersowcefenrontiollingith iffrodsctionsd ovabed indnsdict suinpd  val ves t o
‘keep all -

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.
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such valves in a closed position to thereby prevent any flow of water to
said bows and said 5 sunp. 16. A dual chem cal feed sygt(smfjac 8égl ng to
claim15, further conprising a | ower level swtch suppor ¢q 55? id sunp
for communicating with said liquid solution, said |ower |evel swtch
providing a s%%nal to said third valve to open said valve to allow flow of
wat er i WPEHVEFG sunp when the level .of said Iiquid PSP alis bel ow a
predeterm ned |l evel. 17 3 Cctober 2005 WO 02/079888 PCT/US02/08381 17. A
dual chenm cabudl ekanisal fted Byt axcokiding th olaiad B, WhdRin seldebrtdusigi d control unit
conprises a time controller for closing said third valve after being opened

a pr ededmyiityietine Myl fof cldsin@Raid #:d vAlve URbr LB TheRY a pRAGeSY R M accor di ng
to claim17, wherein said third valve is responsive to a signal fromsaid

sensor yhemt gedhaating said third valve to open or closed positioned. 19. A
dual chem cal feed system according to claim 18, wherein said control unit
conprises a tinme controller for opening said first, second-and third val ves
. simultaneously for a predeterm ned period of time. 20. A dual chem cal

feed syste cecordi.ng.tq claiml further., c risij ressure regul ator
coupl exgt 0 r% g‘l’ag c@%“é”? feseg Gyeien ?°8°r§‘[i1§6? 91%{76 W?’Fn‘gmss&ﬁd&%ffg‘ﬁf‘ied? d under
pressure. 21. In_.a lid.chem cal feed systemfor supplying liquid solution
cont ai FERFGSHT ©Lo1 org ﬁ%&rfeé'éqrsf?r agfivagipg sidthird valge toopmr plesEdg t he
conductivity of the liquid solution, conprising: at |east one feed bow
_cont ai RYSHEned- quantity of solid chenicals that dissolve upon

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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imrersion in water to forma liquid solution; a sunp for receiving said
liquid solution fromsaid at | east one bow and for co t(sli n!I)n% é#Ch liquid
solution therein at a predeternined level: a water sourcoC@PFEE yval ve
coupled to said water source for controlling the supply of water to said at

| east 0% 8@@?018 3 October 2005 WO 02/ 079888 PCT/Qﬁ%%@ﬁ%%ﬁ 10 a second

val ve coup‘?e said water source for controlling t of water to
said sunp; a sensor in said sunp in conmunication with said |iquid solution
f orllsensi ngasesend vabyraeeupled fa spidofates spuded foresntiolsiog the isanplyanfovatento ggher at i ng a
~signal at a predetermined conductivity of said liquid solution; and 15 a
controlsumpi t responsive to said signal for opening said first valve and
closing said second valve to thereby supply water to said feed bow when
sai d conduct katiséryin ksid behpi comenipstiod efiBsad g gid cenas ot 3hdiYe @pd for cl osing
said first valve and opening said second valve to thereby supply water to

sai d_suoiiusty cTahid G dsletidndnt Yorlgenc?RY & siohf oP4 fd&k&Iped conductivity.
22. The apparatus according to claim 21, further conprising: a second feed

bow  CQBARIINID il HamH sokid a0l 1 d chemi cal s that dissolve upon inmmersion
inwater to forma liquid solution for introduction into said sunp;

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!l 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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a third valve coupled to said water source for controlling the supply of
water to said second feed bow, said third valve being&n@unﬁlﬁ§ glosed by
said control unit while the conductivity of said |iqui OO R in said
sunp is raised by the supply of liquid solution fromsaid one feed bow

t hr oughyhheegat rol I ed opening of said first valve. %5% phessgppar at us
according to claim?22, further conprising a tinme con ré?ﬁer or cl osing
- said fhyst Mal ve and opepin aid third val ve when the sensor fails to

det ect b'%‘he er%’ﬁ?:‘?%?‘f KE‘Tg tg§é1”&ig?f=iw.}|‘ﬁieﬂlséﬁl%ﬁf@ﬂméﬁé%ﬂéoﬂsh@ tpe edet er mi ned
conductivi%y for aﬁg;eselected eriod of tine, thereby indicating that the
cheni ¢Sl fiRmesaid sepior thabitd copducvitysal seid ligwid goluéon in sddisunipds sbo@e theber 2005 WO
02/ 079888 PCT/US02/ 08381 24. The apparatus according to claim 23, wherein
sai d cBfetemingdicondustivissiostest said thisd valvesingradtbmitively open didfemsalvethat  sai d
conductivity of said liquid solution in said sunp i s above the
_pr edet gmplyrvederdo saidi ote hovtlywhereictaibahemivald atehdeplted adrvgenanid sadoh@r nat i vel y open
said first valve to supply water to said one bowl, wherein said chemcals

ar e5 depdhet to daid supphpeacsRio shé 6aResourta) bl ﬁ@d&rﬁﬂ:@@&dﬁdﬂ@iﬂrﬁ% isfrom said
wat er source, until said predeterm ned conductivity is reached. 20

reached.
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