; e3ei nf 436 TnDLOWD 001 60290 | CE- MAKER TREATMENT SYSTEM 5 BACKGROUND ART P
CTHUSO00/ 08607 The present invention relates to the treatnent of drinking
wat er designed for use in commercial ice-making nachi nes, and nore
speci fi cal IXPWEYA apparatus, system and nethod for ens&FFGYREY i ce nade
in an ice-making machine is made with treated water. Conventiona

commer ci al ice-making 10 machi nes ar m\“ﬂ mmmmm& to microorgani sm grow h
and contam nation, and to scal e buil sake of efficiency, in
nost such machines a volune of water is kdgbw®duced into the machi ne and

recircul ated over a cold surface until a proper volunme of ice has forned.
As water begins to formijice, and the amount of water available for

recircul ation |essens, tHeEHMRERGEREATMENE ﬁys’eﬂﬂl\ém ated through 15 the

machi ne can be repl enished fro i ce. If there are
nic?%organisns in the inconingq%g?ggga?yﬂ@%é%ggcirculating water, in the
air, or on surfaces iTid pRséManvationnelatdsh® the ereabih@ht of drinkingedatey t he
machi ne may becone contam nated. In addition, dirt particles in the

i ncom ng wadesignedfor #ss ip eemmerialiearmalimganachings,tand ngre spesifiesllydephaces

i nsi de the nmachi ne, n act, as.n i for scale 20 hui. i.ch can

| d- up,
cause cl ogg?}?@r‘i‘q‘}s’twg?eﬁ%c?ﬂdngl.et ﬁ{?grﬁnisw ﬁfaéégm ﬁdnrﬁfgﬁﬁcﬂa B8dress the

probl ems of ke bisaha® RbiaiitRated OWaRRd Cofdmtiohdl B&hfRFciAY idelBatihgg t he

water before it enters the ice-making machine. Such treatnment can involve

di sitnf ect i omaglmdésare fusceptiblé tomicrorganipnegrowth ariddontaniinatianaand tedeale t he
water, 25 while filtrati oor} can .renove

m crobi al content qQf the.incomn
Certain m cPBlsEup. Ber e ppke Rt Sficiohey ampyt SBoh Faghines &V olBmE C! WAt nl y,
treat ment of, i faGcld RS HHOmUBHiIRS %x;a;réogeuﬁ{%avmps%rd QffhcIRnAeS 3 rfeduce

t he nunber of m croorgani sns an r dirt particles 1n the water "entering

t he i ce- makvolgmeadicetes foimedy eks, wateybeging odogaides and tHeamamt uf watet he 30
initial disinfection of the ter y still have the oppaortunity to
flourish, aavailqble for yotcnlagen sqﬂ@%emgeﬁwatzr beipgrupwated durgig y
reciycul at eg ! *}ﬁa%ﬂﬂ%. thg H@g&g{éﬁishw AGE OBty s8§{&k?‘. ARt 0 ! nterior
surfaces of "the machi ne, an ny airborne contamnants W thi'n the nmachine,
wi |l have amireoipamemnt iihe)ndomifi®Watdh] in@icretibaulatigi wated, & the@iet 6s prior to
the water being transfornmed to ice, and to act as nuclei for scale 5

bui | d-up. TsurBacesvnside dap mpeline, Hieripe whichtisformed py thavpachine may beeamen| y t he
of cont a remaRd TR SEPTBFD AT BEomiBr i e SRR RRERES et i ng
as nucl ei  water, in the air, or on surfaces inside the machine, can act as nuclei for scale
20 build-up, which can cause clogging in the machine.
Conventional ice-making machines address the problems of
microbial contamination and scale formation by treating the water before it enters
the ice-making machine. Such treatment can involve disinfection and/or filtration
techniques. Disinfection can reduce the microbial content of the incoming water,
25 while filtration can remove certain microbes, as well as dirt particles, from the
water.
Certainly, treatment of the incoming water in the above-described
manner can reduce the number of microorganisms and/or dirt particles in the water
entering the ice-making machine. However, any microorganisms that survive the

30 initial disinfection of the water may still have the opportunity to flourish, as the
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for scale build-up. Accordingly, it is an object of the present invention
to provide an | O inproved systemfor treating the water used to nake ice
in an ice-maki ng machine. It is another object of the present invention to
provi de a ™ e®2% unit for converting conventional ice-Pak/USep/asechi nes to
I ce- maki ng machi nes utilizing the presgnt treatment system 15 DI SCLOSURE
OF I NVENTI ON The above-listed objects dare net or exceeded by the present

systemfor treating wa i n_.an.ice-maki ng . machi pe, erein.either or both

the i nconi nJ#¥olf g?p%get%i% IEREFW4fE ftﬂ’?ﬂ}dggf threeg?ch{ﬂeamﬂg a@éf'@?’ 28 ar e

treated pri Q%Mirfahﬁ"iﬂnrlﬂteﬁ%%ur?alaes SORL HGhRE! &y Airbbife dogf*ammg

machi ne. 20 re specifically, the present i1 nventron provides a systemfor

treati ng waisthir the amachine; wilkhavg ampidoppertnaity tgcantaninate thekeeirchlating ecei vi ng

an incomng stream of water, a supply of recirculating water, a reservoir
ﬁwé%m%

for contai nWMatPT{RTOr 30 4he Yatez being bRiiFe: afhio act anspeler foRgealat er from
the yeservoir, d e r | at.e ' ' t he
t ransport Ch%%%l-lﬁg' aﬁﬁ‘%ﬁ%@h FQFYgig}% &F%@{chl PS Sg&g# W%ﬁl\%tﬁ%{)?élggﬂét ream and
the recircujbhit WhiteRconPdntivahicbe-aralkirg A¥¢Hifes Rl B sdlfe thEobleds BBKI Ng

machi ne i ncludes a device for treating at |east one of the incom ng stream
and the rectontaminatedyweteppeipgivsed tosformaess pod of distphrticlepadtimgasmueleiat er

fl ows over the ev rator plate. WO 00/ 60290 3 BRI EF DESCRI PTI ON OF THE
DRAW NGS PCH* 3%6%?‘8%’6’@7 FIG 1 is a schematic view of a conventional

i ce- maki ng machi ne OfAédb?dﬁaEB@it\e@hﬁ O REMEY the prd3Entihl&HtioRth prdvide ar 1S 2
schematic view of an ice-naKi'ng machi'ne equi pped with 5 thg treat nent
devitce of t heppvebsystem fovgeatingthe Water us@d tsmakssich orat ice-mak g nodchinee
preferred enbodi nent of the treat t system of, the present ipvention; FIG
4 is a schematic vi et BrRNGHCEPYER Thile RFBLIHEMONSP PG BEPHERARL dovi ce. of
the present ¢ i: O ElL G5 i % [+ Wi : | ternate
enbodi nment f(;dfr@%f e tég;caqtnkg%tjﬁdng‘el\e?édgﬁ(# n?%gﬁfgr?{edggen%ﬂagw glf}latc?gj%;gﬁtglf%@G is a
schemati c vihewredentitrédtimedt yistemr.nat e enbodi ment of the treatnent device of
the present invention;

15 DISCLOSURE OF INVENTION
The above-listed objects are met or exceeded by the present system
for treating water in an ice-making machine, wherein either or both the incoming
flow of water and the flow of recirculating water is/are treated prior to flowing
over the cooling surface of the ice-making machine.

20 More specifically, the present invention provides a system for
treating water in an ice-making machine having a water inlet for receiving an
incoming stream of water, a supply of recirculating water, a reservoir for
containing the supply, a transport conduit for transporting water from the reservoir,
and an evaporator plate, which receives water from the transport conduit and over

25 which at least one of the incoming stream and the recirculating supply of water can
flow to form ice. The ice-making machine includes a device for treating at least
one of the incoming stream and the recirculating supply in the transport conduit

before the water flows over the evaporator plate.



FIG 6A is an enlarged fragnentary portion of FIG 6; 15 FIG 7 is a
schematic view of a fourth alternate enbodi nent of the treatnment device of
the present invention; and FIG 8 is an alternate enbodi ment of the

i ce- maki ng WROHMIOME of the present invention. 20 BEST MODEGQOUSEHRRYI NG OUT
THE I NVENTION Referring to FIG 1, a cqnventional conmercial ice-naking
machi ne i s shown and general |y designated 10. Such nachines 10 are well

known in the art, and ' erate for the nost
part |i ke the machine mégaﬁﬁ@@gﬁ”%@g@%@gt No. 5,527,470 to
Suda, which is hereb Is r .\ i this
type are often used %’l:}l?fé;%‘&ag{hgﬁ{ag&@%g{)&eflasc?fm?%ﬂgi{%ﬁ 38%%@2?%%&52{ simlar
establ i shme endlldamwaainltie prierate to turn water into ice cubes or
crushed ice. The machi ne 10 includes an evaporator plate 12, a reservoir
14, a recircul ati ng ptlfp21s eischsmpiieyieporfdniice-meking merchinggquipped withi but or
20, WO 00{ 602991?P USOO/fgl?Gm 4 all gf Wwhich are in fluid conmuni cation
with each ofifdFeatPRRE QFRICE Ot RCRTepeMhinyende o< a plurality of openings 22
for distributing wategid.’ & £38ieRHtRYiERSHY B8 Hofrel RehHARReR  ofl thE
evaporator plate 12. The evaporator plate 12 i's covered with a nunber of
preferably Geatpient systtnh obthegwesegbimakatsdmgped pockets 13 (only a few of which

are shown), and is chil]led.b ans.we|ll kpown in the art, As esult, a
certain amount of thg'll\#at‘gfs %a?gg?’ﬂﬁncovw PE@“@*&H&’%F offimgnt O%Zti‘?:ol | ects
in the pOCk{-}E&m‘?cﬁt&é\ﬁcééﬁﬁég%séﬂiw&tﬁhate, thus formng ice. That water
whi ch does not freeze on thé evaporator plate 12 returns to the reservoir
14,100here it is punpddG. f isa schematic Viewbaltaksengnd dlterrdfe éraboldinentefithe 18 by t he

recircul ating punF i ncom ng stream of water 24 to be used in

16. A
i ce-maki ng reatmep 6%‘6%@?‘?‘61’{%8“%3&%%@ 10 via a water inlet 25. The entry
of the incoming vt ererd o i8 (LR AlwHE AnNBLREGRNAOAINEhYE @L, Such as
a float valve or a sol€enoid valve, 1n a manner we nown 1 n e art. The

val ve 27 kegggn{ehag&i&foﬁthepk@umlin@éntibﬁ; water in the reservoir 14, and when
the |l evel of water gets too | ow, the valve opens to allow nore water to
enter the machi ne 10 KIfk 64¢h an selaygeddragngngary porticaefildfx: Ponal |y, the

incqmng water 24 is ted fore it enters.the chi .1 tht ough
exphour Lo a treat il dav sgomRus v SF4 B FnalBaliC AaBbugey e 02",
exposi ng t hgeMalett deidcd 6F tABYreabntdnteieR! af Wel | - known treat nent 20
technol ogies, including disinfection and filtration technol ogi es. Exanpl es
of such treatnent tediGoBdpeateaate etobadimbntcbfty icemeking mething ofthel i ncl ude
exposure to ultraviolet light, mcro-filtration, chem cal or other known
di si nf ect | OPFFEEARNBETYYPes, and mechanical filtration. As pointed out
previously, one of the major disadvantages of this 25 conventi onal
arrangenent is that any m croorgani sns which survive the one-tine

di gionf ecti on, al ongBBETIMODE GFCWRRY INGOUT THRINWENTIONt he machi ne 10,
and contam nants on the interior surfaces of the machine, wll still have
anpl e opportunity to RefermingsnFiknd/ aeonyentional ¢nipmencial ire-malangmpehinel- up in

the water ag it recisr . %ig?gt e, tgmi er nay,
of course, esgéw ga%h %%Bféﬁ%g%ﬁ LE@%@%BE&SIO%% amlﬁ%}@ﬁn}’{@%’ whil e
scal e bui | darandarfe desighedl edonstradtdd, ahié opérhtecfofthe G pattilike thf mhétinéachi ne.
Reduction or elimnation of these problens are objects of the present

i nvention. ¢escebed Ag detall im UEPGPatent MNp. i 3820410 ) Stdanhwhich isclerply ati ng t he
5 tyeatnment, syst resent invention is shown and generally
de 5gnat ed %grpfﬁé?g@{)y%e}a}?heggeg shared with the ice-making machi ne depicted

in FIG 1 are identi odhthineurdef @b el aradtril. usbE REfdtabtanty) BBteld) €asposi ti on
of the valve 27, the incom ng streamof water 24 periodically enters the

i ce- maki ng fredimutletspand, similan establishments, amthbasically oppegtedettam vateeinter s t he
reservoir 14 and mxes with a 1 t er, al read resent, in,the.reservoir.
vt Ohe vibe be of Bustibd ool e natRhe 10 RnbBRRY o RERRoF Bt E2r R S (6
U|ot andd_t h { Oifégé}tvairtl g,gdl&@@ématﬁ@pﬁmﬁ 16) & féddeandft 18) ahd e waitdr AdmbkEort2onar d t he
wat er I STri1 putor .




Onits way to the water distributor 20, the transport conduit 30 ) ,
operationally encounters a treatnent device 32, which treats the stream 15
being 15 carried in the transport conduit. The treated stream 15 then
conti nues awongew¥e transport conduit 30 until it reaches,arngsonesseEr

di stributor 20, at which point the streamflows through a plurality of
holes 22 in the distributor and passes “over the surface of the evaporator
plate 12. As_descri bed previously, the evaporator plate 12 is cool ed, and

s orr;s of t he allf avhigh FgimJuidrommuynication withgash other.¢ f ‘ﬁ%@k@ﬁ%’lbﬂ?ﬂ?@di nits
| £ Qe ng. | . ice 32
T i s a8 o Bl 8 Bhfind o2 o4 kRt OB s £SRRI AR

transport cmﬁbgosﬂletmp@dtdr@ﬁt@yaporator plate 12 nust first be treated,
is one of the major features of the present invention, in that it greatly
reduces the chance of Theevansraigr platie 12 ineossed withreanwabewmokprefaablynd
greatly reduces the opportunit or . sc ui 1l d-u Mhere treatnent of the
wat et i nvol vk rpidpl qrpofygenal-sha ?iif?‘}c#ﬁtﬁqbgoaé(%@m&ﬂh’ e A™H-ABbes,
removal of oli gtined e hhéngfwd kdBWROindh YR CASa FQLISE Blrtaikd Wiloflnt/De e @l SO
achi eved. According”to the preferred systemof the present i1nvention, all
wat er i n t hevasdripassing vérrthe evapomatertplate i coliects iraths potketc dhdnd fre@fest owar d

t he evaporat or, WO 001 60290 .PCT/ . US00/ 08607 (gqepl ate 12, whether fresh water
from t he i nfetheplatethysiormpmeice i Thaywates S ppidfsers an HiscsVRBRIIN | ng
supply whic i MvVQJ : I t vapor at or
pl ate, nust B %a?ér)is% Fegé]l?%tdr}th é?&f {@&? r4 é%ﬁe@ﬁﬁlsgiél{}@%%H@%&#&ugg%cﬁeﬁgprgeam 15 is
trepd ed | ustegdrdonduit @8 pgshé regirovating pemp\épor at or plate 12, which reduces
the 5 possibility of the ice being forned fromcontani pated water. Tt is
contenpl ated that theARrBEPHEG: SEEM OF veferdg tPrROPHSY Ht iocamping isariety of

treat nent tﬁﬁhl&ﬁ ol E ;. al. j I . ri bed

bel ow. Referri ngLnow %m._i@ gﬁ?%ﬁ%@@?ﬁéﬁﬁ%@\%g?%u?%@?%%&io

i ncor por at i ng igBonttdlled\biyd @hatek aomtrél4alvEzy, Waeh & a bt aveoded sdlegdid i n wat er
disinfection is well known_in the art. The |anp 34 should be of the

mer cur y- vapyelve,ipa manngr web dnewn invdg agt. (The valvp dr ikespsdtack of thedeyedpfat a

wavgl engt h around 4 A e effective in

e T2 po o PaB e B RAPLE b SrofmdTBL GG B I0 BE S Gkl o by
connect ed t g 4y hi® wafer i@ estbadhc nhatBinkS Of thlougH R EWhtef i3 to the |anp.
When the treatnent device 32 is an ultraviolet lanp 34, in the preferred

enmbodi ment t he transpoenventorddly: thgmcoming watbe24risdesatefl bafonmit enters the hat i s

transparent to, ul iolet radiatiaon  such as TEFLON brand .

per 11 or of etigERdPr EHeR b St loirerSei defis 267 TG PpShent derien?r ana rep
tubes 30 preyé%s%g SpBaifip ¥4 whted DA {GERy oK hERbECSHUSARKhON brliRlenpood of
contam nants 1n thé stream 15 adhering to an inner surface of the tube and
bl azki ng t heechmdlbgies, indheding tdisad¢otior end filytition techmoldgies. ofxanaplésudfesudl) nade of
TEFLON brand FEP wi | ot.be brittle, and thus will be |ess susceptible to
br eakage t hHRatgIeas ?41&‘&%’65 \ﬂfif{eﬂc%@d ‘Fﬂ’fetthY g’éloé‘f’ and, makde FYPPREE §O event

that br eakagﬁra%c?fﬁw Sighy dﬁ%tdlﬁln}'ﬁ'ého\éh%ﬁ&‘i' EEP thePShogm Hsihfiehigad of

gl ass, one avoli ds t he® BosSI bl T i y Of preces o %roken gl'ass becom ng m xed
w t h the i ctcheologies cindefedhgnichlefiltrattorivaki ng machine 28. Still referring to
FIG 3, in the preferred enbodi ment the tube 30 is wound into an

appr oxi mat el y hel i calAbpoisfsdraut pravignsly, #ne of thegpajor disadvrntages pithis he

Spi Al for ntveRGgsH e SEBhER hehabl PiBBREREE i Bhike Beclfith® ne tube
30 and posi Hisp{fedtibn BRI WikRNhPhEorhe 8Bntafhinahts Within T ARkhinBabeases t he

| i kel i hood, in at |east two ways, that any contaminants in the stream1l S
bei ng transpexteminanty onghe tinterip Burfades | ofpbe anpeliesd wibl still have elnple r adi ati on
emtted fromthe lLanmp.,S FHrs ter turhul en .S, i hcreased by .forcing
the stream E%P%‘ﬁ*%téfg@tf}%‘{‘éhﬂaéfag\gﬁnast%ﬂﬂE escﬁg.ab‘@é"ﬁ’tlé‘r EIATIEAte in the
stream| S wchﬂcuﬁteakﬁrdagh the fla0KE8. WRtAindtdd R BN IATLRRBI Rad o t he

wat er, increasing the chance that such contam nants will be exposed to, and
destroyed by, the ultraviolet radiation being emtted fromthe |anp 34.
Second, in line with the principle that the shortest 10 di stance between
two points is a straight line, having the stream 15 fl ow t hrough a spiral
path neans that the length of the journey of the stream past the
ultraviolet lanp 34 is longer. This increases the anount of tine that the
stream 15, and any contam nants in that stream w |l be exposed to the
ultraviolet radiation emtted fromthe lanp 34. Also, to increase the total
exposure of the stream 15 passing 15 through the spiral wound tube 30, it
is contenplated that the tube may be placed in a housing 36 made of

. o o




WO 001 60290 8 PCTI US00108607 Referring now to FIG 5, another enbodi nent of
the present invention is depicted and generally designated 32b. In this
enbodi ment, the treatnent device conprises an ozone generator 37 in

conbi nat i o’WV¥H2ZMW venturi eductor 38. Ozone is a very pREIVHSN/0868Tt er
disinfectant, as is well known in the art. As the stream 15 of water
flows through the transport conduit 30b, it encounters the venturi eductor

38 and a vacuumi.s created,. sugking.ozone out. of the ozgne generator 37 and
"nto the waCBRTHRFER G, PHYeGSUR LUIgNIR caR ntGElere with DiofiEient QRrEiR or | 11

is also con - Lh : Life: jfuted for
t he ozone gtgggi?%?{gﬁﬂlggi %}dlﬂgfrféﬁnglr%@ﬁ gﬁ%?%%?%??%%%ﬂvﬁkgnﬁﬁiﬁygf%Héacti ve
wat er di si nipeeseatibvertidrer ring now to FIGs. 6 and 6A, another enbodi nent of
the present invention_is designated %eneral l'y 32c, in which the treatnent
devi ce 32c includes aRermingnaw taflG. 2} swiceqoakimg mashing amqogporaimgthe15 f | ows

th h the.t 0 and i the.treaf.ment .devi ce 32¢ th h inlet 42,
wherbot " endisHfeny SRR didhd ol pRERLET 1 PR 58 eeneral g RIS 11 ¢ er
40 is made gmodd feathids Wharddieh @b iBRaRgl hiABhife Abpictat in MG NYa@n oOut er

surface 46 and an inner surface 48. The outer surfaces 46 are provided with
pores 50 (Fidentigally ntiimbeiedaodinamed: Dependifig wpanethe poSitios of thecedve 2T,ough t he

pores 50, inta a hollow space, 51, between the outer 46.and inner_48 surfaces
bf the 11 bells HOMDEATHH of RASD 4hPPU Ry SRietsali oerpakiny BAtEE Hevi ce 20
32c. Pores 9 Hdin3Y PheinBRifg wib: ?@B{t%'tﬂ‘@fe%ﬁgog-IQ%nﬁ'ﬁ&]?Qa'itﬁraﬂykno"m to

be small enough to filter out "any bacteria in the streamof water 15 being

f oroed t hr owgitert dieeafly [presentl(n thet resexvailr.s Nexpnthe npadtet adtheh@servbie 1dois| ow
fibers 44 could repl aced by a nenbrane having simlarly sjized pores.
Referring nBW“PS‘? by @ xpcir ?héw{%?g@aﬁem g dirapgpertsoaduibor Bei nyent i on
is generall |cnRLed : nt device 32d includes a
filter 54 cgg?ﬁ?{m ngEuSll lriéﬁﬁr@ehaﬂtéﬁﬁ%@?g%}%ﬁt h brom ne or iodine, which
are known to be effecOhve wag it il vatkk Aistriibeior 20 OMMengarsps® @Ghdidit 8ot ers the
filter 54 through the tube 30d and passes thr o,ugh t he hal ogenated resin 56,
where it conrperanienallycapeuntersqitisatraent deyisedRewhichitigats ke stream &5 belosr di ngl y

di sjnfected. In.,order.to 0 90 PCT/.US00 b07 9.get to the outl et
55 1o v orairih B ahipor sindilt PR Reded riiatt SR oG A AR Do
further rempygehorl éorldaitBoShti AveBERRs M tatel Alstitifor 20, g whah Riketheat el y
contains a nechanical filter media and/or a filter nedia such as

si | ver - car betngant fippe througlra pluraliy 6f lnfles/2¥ inthedistribwbovendpasseb averthe al
materials. 5 Refernng again to FIG 2, in_the preferred enbodi nent of the
present i nvé‘?ﬁf?c@r?fgﬁee"la QIHA a?gafgk%-eé&daﬁcr\ka@ QFe"QQPSEhtﬂ&%W‘PW@t Hene 28

t hrough theqh@ i RS I i LXeS With
any water allgggagy‘)hl%ﬁ a?ﬁgm?‘g?zmé;‘f’%?{ }?‘ﬁ‘l’j{sn tﬁﬁﬁg{l}lﬁe@}z%@%#g&kﬁ%%ar ned by
t he2d r anspoid itcsuitice} evetiativdoniag dcemmpend t he treat ment device 32, 32a-d
constitutes a mxture of water 10 fromthe incomng stream 24 and

recircul ating water d?la@wtpftéggﬁﬁt{rmctemaceﬁasreﬂwnamfn.sommlﬂ water cont r ast
L e COmY ATl R 3hm A ARG I BleikHlod obidie Jo BRI Blorkdop™ L e

i ncom ng stream™and récircufating water are treated before arfiving at and

f1 owi ng oveplatd2 evaytirstiereapddaisend Jf thahn4br feaiveed thdwredenkiiveititayd of ice
being formed fromcontam nated water. 15 The present invention contenpl ates

many ways oin thetisgtgatly reduses theghance gfties being made fronheanigrhineted water, maki ng

machi ne 28. | El 2. for, ex r n circul at.e ter are
L o Z U hahd glalfy s€auch§ ine 8RBy 381 ol BRI AR WHES' dGiinBlSE iR o7 27 ©
16 in the sikaedihddvaohltratios, ihadaitioRBé réfovat of cettailiafierobes) gernowdliof FI G 8,

an al ternate, enbodi nent is shown and 20 g);neral_l y_desi gnated 28a, in which
an i nconi ngdist eapahlesit fopmiag agmelens for sseleduidap igalse achieved.- t he reservoir 64

are carried by or thr . reatnent devi 32, 32a-d in arate
transport conduits, Gggcgﬁ%}]gg’tﬁn% %é%‘. %\Fé%’?‘#ﬁ‘ée psrgsi?gfl&vgntgcinr @gﬁ'g{eﬁf wat er
62, 64 becofpthisiesn 05 tyveéling! though RS trflispért toitudt 302QwakPiR cQaptiafk Ny Over
the evaporator plate 12 and into the reservoir 14. O her water transport 25
arrangenments are contenplated, so long as all streans of water encounter

the treatnent device, and are treated, before flow ng over the evaporator
plate 12. This ensures that all ice is made fromtreated water.




Thus, the present systemfor treating water in ice-making machi nes can _
greatly reduce the chance of contam nated ice, and can greatly reduce the
WO 001 60290 PCT/ US00/ 08607 10 armount of scale build-up in the machine, by
renovi ng divoosem the water. Simlarly, ice nmade accor di PECI/Us0assaet hod
conprising the present invention, and any ice-nmaking machi ne which

I ncorporates the present system is a s§gnificant | nprovenent over prior
art nethods and machines, in terns of water treatment and 5

cont ani nant -plated 2; whethewiresh water fremithe indstisgaamaAtos resirculatedwater from

I nvention's disinfection systemfor.ice-nmaking machi nes _has been shown and
descri bed, i"g?\ﬁﬁqw m§ﬁb‘?é@i”§lp IHCWCESHBEEG 5?%"9539‘] aﬁ?e{ Hgssg}gto%eﬁa].%e changes
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6. The syst evatet As ultmvidlathallast 35 isgirefertblyi gpnaeatedio thelamps34lorstabilizes :

15 the current flowing to the lamp.

When the treatment device 32 is an ultraviolet lamp 34, in the
preferred embodiment the transport conduit 30 is a tube made of a material that is
transparent to ultraviolet radiation, such as TEFLON® brand perfluoro(ethylene-
propylene) copolymer (“FEP”) or quartz. TEFLON® brand FEP tubes 30 provide

20 a non-stick surface, which reduces the likelihood of contaminants in the stream 15
adhering to an inner surface of the tube and blocking the path of the ultraviolet
light. In addition, a tube 30 made of TEFLON® brand FEP will not be brittle, and
thus will be less susceptible to breakage than glass tubing would be. Furthermore,
in the unlikely event that breakage occurs, by using TEFLON® brand FEP tubes

25 30 instead of glass, one avoids the possibility of pieces of broken glass becoming
mixed with the ice being formed by the ice-making machine 28.

Still referring to FIG. 3, in the preferred embodiment the tube 30 is
wound into an approximately helical or spiral shape, and is positioned so that the

ultraviolet lamp 34 is located in the approximate center or axis of the spiral formed
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contaminants in that stream, will be exposed to the ultraviolet radiation emitted

from the lamp 34. Also, to increase the total exposure of the stream 15 passing
15 through the spiral wound tube 30, it is contemplated that the tube may be placed

in a housing 36 made of polished aluminum or any other reflective material, which

will act as a reflector for the ultraviolet radiation being emitted by the lamp 34.

Although a spiral or helical configuration of the tube 30 is preferred,
with the ultraviolet lamp 34 positioned in the approximate center or axis of the

20 spiral or helix, other shapes and configurations are contemplated, which operate
to increase the exposure time of the stream 15 to the lamp.

Referring now to FIG. 4, an alternate embodiment of the treatment
device of FIG. 3 is shown and generally designated 32a, in which the tube 30a
simply passes alongside the ultraviolet lamp 34. It is also contemplated that the

25 treatment device 32a may utilize a radiation source other than an ultraviolet lamp
34. It is further contemplated that the treatment device 32a and the transport tube
30 may be provided as a retrofit unit with necessary couplings and fittings (not
shown) to permit adaptation of conventional ice machines 10 to utilize the system

of the present invention.
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24. The ice-making machine of claim 23 wherein said treatnent neans

conpri ses atth¢ reattnentdevidet32q $hrohgh ardinksit A2 cxhdre it edeamingsrs the hollow fiber
15 filter 40. The hollow fiber filter 40 is made up of a large number of hollow fibers

44, each having an outer surface 46 and an inner surface 48. The outer surfaces
46 are provided with pores 50 (FIG. 6A). The incoming stream of water 15 is
forced through the pores 50, into a hollow space 51 between the outer 46 and inner
48 surfaces of the fibers 44, and out through an outlet 52 of the treatment device
20 32c. Pores 50 having a diameter of approximately 0.02 microns are known to be
small enough to filter out any bacteria in the stream of water 15 being forced
through the filter 40. It is also contemplated that the hollow fibers 44 could be
replaced by a membrane having similarly sized pores.
Referring now to FIG. 7, yet another embodiment of the present
25 invention is generally designated 32d. Here, the treatment device 32d includes a
filter 54 containing a resin 56 halogenated with bromine or iodine, which are
known to be effective disinfectants. The incoming stream 15 enters the filter 54
through the tube 30d and passes through the halogenated resin 56, where it comes

into contact with the bromine or iodine and is accordingly disinfected. In order to
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shape formed by said at |east one tube. 15 28. The ice-maki ng nmachi ne of

cl ai m 23 wheopper ereging, aHefvvhich aredanyneotihactsss]l materiglsst one filtration
Fi1t9ation device i REFREPRQERPom FIL oy BLICHREFER obaHmesl PhIFS | bers, a
menbrane, hajoganabestidndat theoflidg/@feamfPier 20R50E0 tieAhadHihd 88 SroggPrer and
zinc. .A9. A& A9 .A9 .ALn2 .Asn .AHE .Al .AH . An*. A@.As .ALn. AL . Ay
(91 $kHUMT6 the inlet 25 and goes into the reservoir 14, where it mixes with any water already
in the reservoir. Thus, the stream of water 15 carried by the transport conduit 30
toward and beyond the treatment device 32, 32a-d constitutes a mixture of water
10 from the incoming stream 24 and recirdulating water already present in the
reservoir 14. In stark contrast to the conventional arrangement depicted in FIG.
1, both water from the incoming stream and recirculating water are treated before
arriving at and flowing over the evaporator plate 12, which reduces the likelihood
of ice being formed from contaminated water,
15 The present invention contemplates many ways of arranging the flow
of water into and through the ice-making machine 28. In FIG. 2, for example, both
fresh and recirculated water are mixed in the reservoir 14 prior to being pumped
by the recirculating pump 16 in the stream 15 past the treatment device 32.
Referring now to FIG. 8, an alternate embodiment is shown and
20 generally designated 28a, in which an incoming stream of water 62 and a stream
of water from the reservoir 64 are carried by or through the treatment device 32,
32a-d in separate transport conduits, 66 and 68 respectively. The separate streams
of water 62, 64 become mixed only at the water distributor 20, before passing over
the evaporator plate 12 and into the reservoir 14, Other water transport
25 arrangements are contemplated, so long as all streams of water encounter the
treatment device, and are treated, before flowing over the evaporator plate 12.
This ensures that all ice is made from treated water.
Thus, the present system for treating water in ice-making machines

can greatly reduce the chance of contaminated ice, and can greatly reduce the
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means for treating at least one of said i incoming stream and said
recirculating supply in the transport conduit before said water flows over said

10 evaporator plate.

2. The system of claim 1 wherein said treatment means
comprises at least one disinfection device configured for ozone treatment of the
water.

15

3. The system of claim 1 wherein said treatment means

comprises at least one filtration device.

4. The system of claim 3 wherein said at least one filtration
20 device includes a filter media selected from the group consisting of hollow fibers,

a membrane, halogenated resin, silver-carbon, mechanical filters, copper and zinc.

5. The system of claim 1 wherein said treatment means
comprises at least one ultraviolet disinfection device.

25

6. The system of claim 5 wherein said disinfection device

comprises:
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8. The system of claim 7 wherein said at least one tube includes
10 a first tube which carries a first stream of water, and a second tube which carries

a second stream of water, past said at least one ultraviolet lamp.

0. The system of claim 7 wherein said at least one tube is

comprised of material that is transparent to ultraviolet radiation.

15
10.  The system of claim 9 wherein said at least one tube is wound
into an approximately spiral shape.
11.  The system of claim 10 wherein said ultraviolet lamp is
20 placed approximately into a center of said spiral shape formed by said tube.
12. A method for making ice with treated water, comprising the
steps of:
providing an incoming stream of water to an ice-making machine
25 having a water inlet for receiving an incoming stream of water, a supply of

recirculating water, a reservoir for containing said supply, a transport conduit for
transporting water from the reservoir, and an evaporator plate, which receives
water from the transport conduit and over which at least one of said incoming

stream and said recirculating supply of water can flow to form ice;
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evaporator plate; and
chilling and freezing a portion of at least one of said incoming
5 stream and said recirculating supply to make a supply of ice on said evaporator

plate.

13.  The method of claim 12 wherein said treatment means
comprises at least one ultraviolet disinfection device.

10

14.  The method of claim 13 wherein said at least one ultraviolet
disinfection device comprises:

at least one ultraviolet lamp; and

transport means for transporting at least one of said incoming stream

15 and said recirculating supply past said ultraviolet lamp.

15. The method of claim 14 wherein said transport means

comprises at least one tube.

20 16. The system of claim 15 wherein said at least one tube
includes a first tube which carries a first stream of water, and a second tube which

carries a second stream of water, past said at least one ultraviolet lamp.

17.  The method of claim 15 wherein said at least one tube is

25 comprised of material that is transparent to ultraviolet radiation.

18.  The method of claim 17 wherein said at least one tube is

wound into an approximately spiral shape.
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is placed approximately into a center of said spiral shape formed by said tube.

20. The method of claim 12 wherein said treatment means
5 comprises at least one disinfection device configured for ozone treatment of the

water.

21. The method of claim 12 wherein said treatment means
comprises at least one filtration device.

10

22.  The method of claim 21 wherein said at least one filtration
device is selected from the group consisting of hollow fibers, a membrane,

halogenated resin, silver-carbon, mechanical filters, copper and zinc.

15 23.  Anice-making machine comprising:
a water inlet for receiving an incoming stream of water;
a supply of recirculating water;
a reservoir for containing said supply;
a transport conduit for transporting water from the reservoir;

20 an evaporator plate, which receives water from the transport conduit
and over which at least one of said incoming stream and said recirculating supply
can flow to form ice; and

means for treating at least one of said incoming stream flow of water
and said recirculating supply in the transport conduit before said water flows over

25 said evaporator plate.

24.  The ice-making machine of claim 23 wherein said treatment

means comprises at least one ultraviolet disinfection device.
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transport means for transporting at least one of said incoming stream
5 and said recirculating supply past said ultraviolet lamp, wherein said transport
means comprises at least one tube comprised of material that is transparent to

ultraviolet radiation and which is wound into a spiral shape.

26.  The ice-making machine of claim 25 wherein said at least one
10 tube includes a first tube which carries a first stream of water, and a second tube

which carries a second stream of water, past said at least one ultraviolet lamp.

27.  Theice-making machine of claim 25 wherein said ultraviolet

lamp is placed into the center of said spiral shape formed by said at least one tube.

15
28.  The ice-making machine of claim 23 wherein said treatment
means comprises at least one filtration device.
29.  The ice-making machine of claim 28 wherein said at least one
20 filtration device is selected from the group consisting of hollow fibers, a

membrane, halogenated resin, silver-carbon, mechanical filters, copper and zinc.



