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BACKGROUND ART

25  Current US Environmental Protection Agency (EPA) standards for impurities in primary and
secondary drinking water are included as p.32-34 of the publication, "Drinking Water Treatment
Units Certified by NSF International”, NSF International, Ann Arbor, MI (1995). These 1995
drinking water-standards of US Environmental Protection Agency, ANSI/NSF-53, are included by
reference. The specific analytical chemistry methods for each impurity covered by NSF-53 are

30 described in EPA publications in US Federal Register.
There are several US patents which disclose reverse-cycle refrigeration as the cooling means for a
water generator:
US3675442, issued Jul 1972 to Swanson, Swanson-442
US42049586, issued May 1980 to Flatow, Flatow-956

35 US5149446, issued Jan 1991, to JJ Reidy, Reidy-446;
US5106512, issued Apr 1991 to JJ Reidy, Reidy-512;
US5227053, issued Jul 1993 to Brym, Brym-053
US5259203, issued Nov 1993 to DR Engel et al, Engle-203; and
US5301516, issued Apr 1994 to F Poindexter, Poindexter-516.
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wat er at tpPé’s@tﬂ: ih RNDeH & fitte@Swith a Sravity Bischabddl 1the i th [d6dMH16 6 draWWdter &ven in the

acco i shed addi a secondary heat  absorber sourc at, abso
o 00D un B LT UG AREe DRt O ROy AP ATPRTA Aeafid FHEE R ot b6 able

separ at or t+hddliverewatsr indie dbsescel dimarisgoage tank to 10 separate

anbi ent - t ture r from d._wat - r r
and ovi 1 o VATKR e SultBh B R 1S aBhcer el B B RUS) HRGLTL UG 1080

t he pr edetbrfilieneda Uéfnbanfattmg@ystﬁmt Nﬁnbcﬂ»@nmfsehschme devies| le\nhﬂtmvem qne digure, thy
baffle, a8 M operabin §9ral}}(e9§k'§1% MPLped@b&r . @ heated, food-type stainless
steel tank wth an msuF ting jacket |s added. The hot water tank is in
fluid conmuni cation with the heated-fluid delivery control valve and the 15
anbi ent tenperature water in the storage thnk. Water at a tenperature of up
to about 75 C can be delivered fromthe heated fluid delivery control

vaI ve. Al so, an--opt [ onal d| verter. vaI ve may be i nstal I ed to aI I ow purrpl ng

o, o T ] . . o o o, o - o b1



(a)* providing a means for obtaining and di spensing potable water froi3adP 2003
apparatus that is consistent with the decor of an office or hone vet
requires no PR external plunbing or air duct) 3 0 (b) %Vil’fﬁwgﬁ%?n
apparatus for heating and chi | 1'ing potable water collected fromthe

2t MmSPNer Gl ko Rk ided 1ok A ARRAALNEWINL BliEATaBRSLALE, B UARE B orputic

out doors so’as aval f'e ar
appar at us sumlz)l‘w}oe%ncwat&lmgtallﬁé babyeﬂ'ﬂb Foatdropanclesed ida cabinplehis @mtmdw égpats

(e) provigy dbék p acet aﬁ@ﬁ'tﬂ?@rog\a@?aarc@;tgﬁa ﬁobgan m?f)ﬂum?ﬂow is Bvert S7HD Wite.

roll ed abo avenent are oQr or carpeted

sur f aces, I‘GIP})BEM isgrimprina dﬂwrfmnxsdme@@dcﬁéwnaé ‘Yinking” é‘{!'t‘?’raﬁms{)@c@!ﬁt%nt
suppl %ls byfcaaxtcaahmﬂa S saE ﬁieﬂfl'fz\ﬁgr&ﬁh fmeHer Bid Ag plaﬁamb sn@fs rbycomphant with NSF-53
vari abl e-fr nc vari vol ta | e awer
Lo 60 tn ey OEebim Fhuen e BronBa e Ar i R P Ao e Pa e Pust
1 9 SEP 2003 WO 97138272 PCT/ US97105665 (g) providing an appar at us that has
m ni nal ¢ | I

Vot ne T phor MELRG £ USR8 bl cledl Yol bt fiuih BPKNCS thATRAHRARore
const r uct iftem ﬁmlrxtemdgnleur cb tq@eﬂ@w rates, mheqh caR bespd with el lauétsant\birh Bort example,
oper ai gr %teﬁ%t's(?@the@!e(dylsl@ QEHE IS :ﬁﬁﬂﬂtﬂH%Atts}{owPHEt!ef- bﬁqu&ﬁk%&ppﬂﬁé at about

preparmgthetig mema-graetubln i ncluding an inert surface
coating on%her %W—"T%‘r‘?ﬁ FEPrS Beepuges(a) e'j’bfmmwaémgtem ’cj‘ﬁfﬁd’%{‘@r“‘t"ﬁﬁﬁi’é’r?%i pot
at air tenrpsreffediiveat suth lovateaiperastiires andi@) thye euseratbr @Adaiolffeesd dvagatlbwerp, (K)

di i t |
ooy Cons. | AeRReal . 4yl SRR BRI B ool P ol B R Uane
whi | e runmitipicalhat- s@rtuwsadnwmew ofitie dwe%%teémbrqfeqapm remgaranﬁmh or

nore ahoveehiBRifers TR TRRgetart S5 frdniheRbAGHELR goché ﬂheﬂyeﬂat&y,ml mmbérﬁmmw

In varied environnments sych as offices houg 3@3?{911 provi di
vt er gendFaf GEFael Y Yot Bl meipiog epdensat et e GPps R ol St QVedigpgrated e
out door s, egtehd@l m@viods 6tgn ogldr déiBpdraturet, thepanspongtopizhadtodresnd @er diie ttohdiweﬂow rate

different P?o'%'ﬁ?xfsﬁi . 1 Bhis S ?iEEm‘%Htthe &?%n;ﬁ-@& Pfi'd@?f%ﬁidyto §m@chamr Lt 2%(4 z?%%

C. (p) producm cost

water, (g@ wmtwgdfm bwmq‘waqtucqui@ﬁwﬁ &n gaserarnipg whep thea@wresmsﬁm@§mews
federab s TR dliScy £10 BuS AP tdolRf) tediPérdteiek detiodlly redes ﬁrtoldﬁotmﬁ lof wieP Mt the a

wat er gener at or/ di er tha n be easily trans d by two adults
Usi ng 5 0 PRPEEIPREYBETY SHEE RAFICAPoraEEs hsOPIRERY 8 SRt r
gener at or MIS€p@AYBE OMTHEIINNENTEONXxhausted air is filtered to renove dust,

pol I en, and, g} LAR %ﬂﬁerﬂgﬂﬂecpk@sﬁm %&Lmraapaes B o 1t udl RECOARG) & bbbt ch

i ncom ng alr 1s C Ive 1 0n acilitaté
separ at i offperatefoyigng B?"WP mth@'té‘UMP@ﬂl“gW&t Rather @B@hs\@r amféwbwrber cpele ofl/
produge orondah Mﬂﬁoﬁﬁ@d%ﬁﬁxg' shrféd B @efrbdd vheh Berhdxﬁgeih cb&emﬂsamchr@é atHegt

Goner at o Futh wpskadeteal g aftCle e B birabtorberdh feins oE e Prstei Shmeritie

whi st e alVdram thidew- fdrmn'gmisfacel igalppunb tp start freezing, the air-heating strip is switched on and

heat absorber 1 continues to run, and water production is not interrupted. As a further benefit, the
incoming ambient air is warmed; generally, the warmer the ambient air, the more moisture that can

30  be extracted from it. The heating strip also protects the apparatus, including collection reservoirs,
from sudden unexpected freezing when ambient air drops below 0 deg. C. The resistance-heating
strip and fan, rather than a hot-gas bypass valve, distinguishes the present invention from the other
devices.
The water generator of the present invention operates within a closed housing and water dispensing

35  subsystems deliver directly to the external dispensing valve. It is not necessary to open the housing
every time a small quantity of water is desired. The housing panels and various openings of the
present invention are fitted with tight-sealing flanges to prevent insect infestation and
environmental contamination of the water. Any dispenser that is designed to work in remote, harsh

environments must be designed so that the outside envelope is infrequently opened and then only for
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Still further objects and advantages w || becone apparent from a 19 SEP 2003
consi derati on of the ensuing 3 0 description and draw ngs. BRI EF

DESCRI PTI ON PRAW NGS FI G 1(a) is a block di agram showippgaiddSosess

i ndi vi dual nctl onal conponent s) sub-assenblies, controls, inter sk )

al arnms and interconnections which conprise the present invention and

al t er nat i meinedHansh. MHRGK SpenttigGhciglalt kX Sise£ e iftdrici vt thetioubing t £ Thfastdtidh bl @1 types of

ot o STEVES B R el et e e vt apd foebte o ShRERF e oRn G

from the oemegdst etwention. FIG 1(c) is a schematic draw ng show ng the

o coont | yanppameHhieqndiy g g ot A80 30 in SR it e B el e

a ver Bi camaybemibted apdthetchbinetgmplementediwith béractives Rownitnrg-tyhestplingrBnmale @iq | e
shape of sxlaen@%{eegemmr &Y aRore definbRe fop@msa &qlloﬁmreluXe ftn@umad},t&%tw QRth

guide far rapid draining of Ijquid dew fromthe | owest poin 1(e) |s

a hori zon‘{pé!°“%1éB‘Pﬂy6tf‘7“‘a£9’d’§%d“€W6 wateT At dhee teyapearptuzasele,, ho \Béplfllaeameafah

el ement s sbauplizhedbyt dddirgansetaldayy-Heat aEsardeabouatd. HdadubsstiRt@ris bleéémaerttme

lOppOSI ng t?o ];nas%?f%cea&ghet R?ra%{' L&FQ‘BE ?n?&su@gt&i gyrpr&nld ? € 15”%%& E') d’.ﬁe § e?asée tank to
i qui d-dew T"ayers, especl or's ace waves

momeAOum ﬂtepemsef asnblmtdnmhetvae water frozmqoldryeter. 2A p@d aatﬁmﬁemﬁyttmes@pmmd\ﬁmbch

view it fhangy YitdolsiBb ofiNEln dr IR bR xﬂgneuj@aremurﬁmédmgeat%e Bt

and left side of basi ¢ _enbodi nent resent ‘I nvention FI .

is a di agﬁhaﬁﬂﬁﬁaﬁerF%bﬁ)?‘eWedﬂs‘{lWM%aemeﬁ fént of the present

i nvent i onTo frbfucéd hof Watdr, @heat@dENod-type braltileWistedl tafik B anehddlilg jAckels added.

removed, ,shaw r.a tlcaII and subsysiens . of
the basi c’ﬁ‘ef}béggter “Fg‘o? mr'ﬁ é’ﬁ‘fgm%’v'e'lﬁ)f r@? éeuéat e ey °8'L'%t"§§\ﬂ/§'§ ahd the
per spéct i ambigtdemperhtune water vehhte Batgedinvle Wahae ot 2 etmnﬁe@):red@'ppcw aboyt 35 Csenhel

al t er nat i §@v&a® 8dinTROheatdd AdI€ ADSRSEDhtdWed¥Y | ON showi ng the addition of
conponents to collect. and 15 di spense both roomtenperature and chjll ed

wat er . FI4dsg anjoptional giversererplve aapy h?.lewueéﬁp l?‘ﬁg“'&?'&éﬂ'&ﬁﬁé‘t”i“éﬁﬂef gutside the
interior Koasingi ewed fromthe rear) of a second alternati ve enbodl rrent of
oo Bl LR R U8 9090 G QIR ekl bl 0y
f r on20di sapddndeed many plagesde phewvinkdy A hbyaiquyniamlﬁartm@i Hw@rﬂiatmn@ bpespital gnd <2m®c

enbodi ne "Broé\famfs REARME R8N Baﬂt:@&ﬁ%ia@s[& f9¥he Brésehd! cﬁ.ﬁ;%xﬁse?fg Qotﬂhﬁﬂ%‘ Sdive dReir %@éxﬁiar
wat er, sho itiqQn o nponents to_produce (#)ense chille

R R U A R e A
show ng &hdashndicatenddairaenprodicettheoffiresaiiomemuelelsifontheiSAL Thespiaae smmadiate
di spenses, n@%ﬁ%@él %?E}Eadgpéxja{l?ﬁn Q{a%‘}eaﬁ-@ars%}"ﬁa%%m”ﬂ R, TheldesighM! €NL,
chilled an eate IS a cut-away rear Vview show ng

di agfamrenergismof theepresenbinvertiagsis evidentironycomyrastialyesnonsaisthe atne@tt hat

col l ects ’ﬂ%h}&@&ﬁﬂ&@&nﬁ%@@mtﬁe prbait ifdentibiPh@nt , chilled and heated
tenperatures

a cut-away.front vie shvmn di agra ally the
Ut or BT BT A AP e LgjpReaing SotA AL T £ B Bl s
anbi ent, whsiktertowiginthehieair eflarpaffieddrchovetyet reqiirés rblpermsnent exteplabplachbing or air
per spect I Y& Vi ew showi ng di agrammatically the front al cove assenbly portion
3 0 of the dutside envel ope of the basic enbodi nent of the present
i nved®i onb) Fodding 2njapparrivs defdeating andbetiiling potable wakrywollegtedifeam therpbmpaphprey
the col d ¢J prodlaingak epshithiak “qil'ic%ccgﬂeﬁ&ké ind38d 8Guidobhisto b BlbedaRAB b operate in
i ncl udi ng connections, insulated jacket and the secondary heat absorber for
an enbodi 1EREe &FfASch col | ects and di spenses anbient, chilled and heated

got abl e wdj ﬁrrorxldﬁxgiﬁIibsaraﬁglunﬁchfadagemlyxiedsqmmflx 'sa;@edvr@gemmmmgdes
I agra ca t etallS O a ast a InCUIn
act ?va{n‘rzlt L%’Pﬁgﬁ’g Bl ‘%F%e‘alfi?’?ﬁtlaf’%‘?‘m&?sgi‘att F’i@"’%’j%b%? Lo B R ﬁ%ﬁ‘fab(g’f“ ?"n%”kedeesae fn

i nveldti onpavemént, Hate flsorar sarpeted burfaces,ew of an al ternative enbodi ment of a

out - down 4t 6 48 R LA Okt Whftn ThA'BL YRS HSRRE PSR LURS b7 Badtolar.
" electrical generating panels or by variable-frequency, variable AC voltages, single- or 3-phase mains

power, 50/ 60 Hz or AC electrical power generated from wind-driven generators,



1 9 SEP 2003 WD 971 38272 PCTI U597105665 FIG 16 is s schematic vi ew BSERAN0
an al tetnative enbodi ment of a cut-down water generator with overhead-type
external reswowsids2z7and fl ow controls. FIG 16 is a schematic viRGH/ 9745665
retrofitted typical bottled-water dispenser attached to a cut-down water

it ng. GRS BRI Db PP PIPR e ¢ P e tORTgoRh Aot ot padne

di spensercdmﬁ;iobﬁdsamcb,enmcts\mdaﬂn&s a nmodel type unique kit or a universal
kit. FIG 7a asce nt_v

connecti o u&%?’bﬂ?"ﬁf 8?1°ft?é'f'@v§’erﬁ°%ef? crgn%nfc??egx? &n%%rggfj?g’ﬁo erﬁgpna%’e %gatt%’cdgd
and a hybperﬁhdsmtbomttnpnmtommanbmdl ment of the present wat er generator. 10
FI G 7b

connect i 0PRSS Rk SR R R WaBd W) e ESIRD ph WM IRLA ladbing nd.
and a hybmchldtﬂﬁ%Wﬁﬂﬁ#%ﬁ”é%@dlthéﬁ‘tw'm’}ﬂé“ P%ent wat er generator. This

figure al §PplodshikeAidisd-WhRkr bdrdvhdite SN feRPRIERE judt Bbdve Freezititbyouke ofdn dihe
wat er genggartor as well as a rear-nounted, free-convection condenser for

the refri pri Bippliance portion. 15 FIG 18a is a schematic view of the
refrigerafid) dispewirgyotabld Witenatea éopberiientdyeight fonedultsirchildras ot bersdnslid wheehdairs,

functy 'cP”S(l%1 @E&Jir?ge:foﬂ{a%éaﬁtff?e%%a)ol ﬁgﬁtgﬁ%ﬂ&mhﬁﬁ\ re%&e d%%?gﬂ ?I regﬁgﬁnsded

di spenser enerat or “acco Sent T v
appl i ancepeyigte oba mont osnmmabvaeéweemgtemmgres.ce and di spensing by

condensat trQ)rerciuch@tlﬁéh NNy, pB{aBIU wamhaaahed Eﬂv@onih%ﬁ’ts 'sﬁchaas%@ﬁl%mfoh&s \gr gméc&
t he pot abl

r flow |l oo in the brid own |
180, Pl G g5 idnga MRl ES mﬂ@fsaﬁ“éwéfcrv'a% ey Q’% Persaﬁgwtam% f or
nmaki ng i cé) pehivisienaptiogs foadispenaing pgeible watengt thiek diffeserswempirbres, smbignta wat er
generat or ?p%ﬂﬁu%e”}gs b%nhggwg%ggh@agab gvention. This appliance generates its

own wat er nsi ng by condensation of water vapor from
room ai r . (P2 peedpgigg Pllteb‘e watey neemrbal%theeestawdyewfémtbﬁ“tah@ appl i ance shown

in FIG 1&;3 pmqvme BighRBaBYiRRLR: WakeWithinQWesOWHRAE EhdUS 28R rd] $tadBardX A Rbdling
of an el ecﬁ(;ﬁez %ﬁrcontrol circuit diagramfor the punp, swtches, sensors,

val ves, iEgparelisn) ¢ ML8) an embodi ment of the present invention
I nt egr at et) providirg arestecenepator/ dispatisér that cxgp herergily t8ar3pdrtdd by28b adsltsnsing

scher%iclﬂ%%gl&g%&f?hgﬂaeg\at er-flow and control systens of a water

gener at or owl in Exanple M8. FIG_ 20c is a_schematic view of

the swit ckieBroxifing sviptenganerator)fispensenip whishotbe exiausted @i lﬁﬁl*&’e% BorgRopgdust,
Exanpl e Mp&ienparf mem&&sm? CARRYI NG OUT THE | NVENTI ON Tabl e 1.

| ud | i st t andar. d. L n. t.h
Speci 1 cald B ie B TP REGIE » DI A Cona TRE: Pap IP@UVE it ker bipe
each feat pardiclersepdratiemnt and t he col uim headed "Figure" indicates the figure

wher 4 s {S3tdidnP4 wﬁt!e??ﬂ-m-atbﬁ dfsbérer whRWiL ARG rYRLcE br m%xec%a&ea@m,ther the
treatment processes of resent inyention are shown in Figs. 1(a)-1(c).
Fi gs.. 1( dylré"ﬁtar lf(r:ér)m\gd or the subsystem for killing microorganisms fails,

{v) providing a water generator/ dispenser in which the electrostatic filter emits an audible whistle
alarm when it needé cleaning.
Still further objects and advantages will become apparent from a consideration of the ensuing
30 description and drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1(a) is a block diagram showing the individual, functional components, sub-assemblies,
controls, interlocks, alarms and interconnections which comprnise the present invention and
alternative embodiments which deliver cooled and/ or heated water in addition to room-temperature
35  water.
FIG. 1(b) is a schematic drawing showing the safety logic and functional interlocks to enable water
delivery from the present invention.
FIG. 1(c) is a schematic drawing showing the safety logic and functional interlocks to enable water

collection by the present invention.
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1 9 SEP 2003 WO 97/ 382T2 PCTI US9TI 05665 show design details of the 193EP 2003
dew-col | ecting surfaces of heat absorber 1. The general configuration

t he basic wa ection systemis shown in Figs. 2 - 4, Th

conponent s e@’gﬁ@%sed in a housing (21) with a top cover, %&Wk@%@gl
si de panels and a base. The housing (21) incorporates a br acket ed openi ng
in the re%‘chﬂ&)GEaPé}ﬁ%Al sEdRRRA vl tth@HﬁQat\MBb&Beﬂ 1Ssh!oﬂ§f‘gr th@@leé@n rofie’sBBb Lorhé
filter 5 The alr flltevmg l% talnsavvhlséé %g e warni ng
device (3 cold e o 218G AATERce RREHOWH, the poifFac,dspe RUGHEr Fip fﬂeveeﬂ%ltﬂm@wér
known war ﬁtong:hdhiwemmmy aI so be used. An additional fail safe switch
(38-B) pr e ratlo the syste nth air filter i.N
biace. ThEGo@tERE T A SFo 48 SERPEE DA b ShutnE dlpmihef Showis
assenbdy (cl&@enmilnhomnsﬂ sirdlowfvecior ketweepndhe brioking gwrfd:eamti ﬂm*-hlekrms eff

[ eCePt aC) Ginhii SRl hiuh A 1R SNBAR LA the IR G o BlBloe 1 dd R

t he al cove aln collector ma e'recycl reC| rcu ation
| oop. Abo%mpmwtaﬁldmferﬁ'mrthepmsbm | ow- i ght-1evel |anp) or "night

light" (BEr)G 2188 cal- S eAdpaQive MRS ofe fdrtital p%éuryﬁaaedcmwn%'dn(éﬁy)mfa%any
rear panel of the housing (21)

di spensi n | en r C
has an i n H’é Seitell'*@s‘éie?’h?i‘ﬁnf‘eﬁ'ﬁf‘?@’eieﬁét“‘?‘i’ft‘]“udes a whistling
al ar m@jevm3(138d&hrarﬂ'thmd‘n’eaﬂv?le\th badic édﬂlﬁ)dhﬁuﬁlongxe@éskn@hﬁmtdﬁs an

openi ng f xh S ni n c esi st.ant scre
(35 on 1 R0 b aSLRNT o] Bt ORF I VAUAT pRI EOREEH, ST R EpER IR |
971 38272 PGERIrgSomness@sd Falisy sems ofliobsbaranﬂmhpélmheﬁbbam;mt investibmdi ct s

| ndi ct sDepgd 5% hqmawryewpeaﬁ'e HHLC RN BHS |t e A SRS paAlIrERLVRd 2B REINE RSOLRET
1223strip heat er 224exf ended-area of fi n5225wat er, condensate

col | ect or 28tmeHyramhodimentief e preseilify et shoying the pddibpmefeampensptte Faliqet and
i oni zES ZZGWedsab’ﬁbtrwnb-tt&qfemtﬁwdndhRIBSd wbbérl anp fail-safe al arm29UVv

bacteri ci ter
roneboee 57 TV RESAEL S S S5t I il | AR vt
out | et 2335«&09%&3}&@@%@ pdmenif thespipteghinvertonsbpyipg dhe ?@etmof COMPPRARES to
reservoi r 2sfet sg:htdlslphxwatcﬂxaéaiahteveﬁd/aruabwﬁ.eanﬁbxlamte waBdfp Wat er 236- Adel i very

hesy 238! 56 F R Babr e Topl i e e SRR S Aty [hedafpd Siternative
swit c20 i pinked2BEu2btie ryesent xamxt@d@die:hrcg&ﬁctswdshﬁpenweabtable water, showing the
absor ber 24Qy; %&&bmgﬁ. % P@e&e aﬁ,aralssaexﬂ%ﬁ@&aﬁé &B&e%ﬁbﬁ%@d' At@SONi C

pest contro vice wat er tenp sensor eat absor ber

2, col d pl El@845p cefarwaygprapeatiyp atewwgowparth%Feh%@?nmt@prpwkwgemmbt
wat er t enprep@ith bid dlsﬁamss%mmut&pmm@ préadf¥mire ltémpdrdtures, i.e., ambient, chilled
fluid847- Aﬁé,f\??edz cups, hot fluid949i nsect screen350nmanual on- of f
control 45% peed fan sw tch452qui ck-di sconnect assy952- Anal e

qui ckzTonHE 9. iaronteany5RarBienstiowing diagranmatiedly, thaimtierariof BR-tiird Imedel of an

qui ckx Cong%ﬁtratugmatmfe&r %ﬁéaﬁ{;m forbd %epwmﬁzm B@ltled"l@:fd@fegééje%éoégﬁes

reservoirl4/42seat plugldl43fl exi ble external tubel SEP
97138272 P& 1@3@71@%\@5 fropkyiey shavarg dipgremgmpticplniheiintaripn of thethird medsf of an

w. barrier lﬂﬂ&ﬁu&awkmwa&m&éibﬂ&m:ﬁm&m, chsllddeindindatéa pytabké WhberALOw Vot t .

t f 47L tt. |leads14148f| I he 9| I .
A R ——
pl at e3% 18 tkthabutaila pteiope bHile bust erslmdiwmt 61 B3 \watsent invdngion65164vent

tubelsi 85fhgxjohl &;&gg&b\;’é&%ﬁ&m&a Z%%&K%Q&xﬁé@cé{lﬁv thk 85I h{léctﬁ&ﬂ %Yc%s p' atter

val ve, interfacel radi ati on no | oat sw tch, punp enabl e,

| evel cor r fisgAnnects heated Briddpninassembly yaglyding eanaagionaapyiated iarkat epd thowaindane

i cemaker BeaMBEBRIRN0 b3 B2AY Rhi¢R cdIREE AHO UispstisePambion, ehillavaldaeatddqidtable
reservoir1l8b2Q7vent w. bacterial barrier18b208supply) pressure

head18b20%®% ur n, gravity headl8b220refri gerant conpressor18a22lrefri gerant

condepser F8@223: aeaiplyded pérsptidre Wak stotwing dlbg‘raﬁm’mfticﬂw the details of bacteriostat,
br

cont ol o1 BEDSmEshE piRieadRn biedh LOGFISE P Best Fibodimspygtipe present invention.

evapor at 0F18a236h sgiemptiesiswy pear gferigde atmbodiened 3R dbvovwptee genergtor with side-
refri gera net front el evationl9a23lice-access
door, E eHeplg%ge\%g% gﬁﬂ})ﬂﬁ ?n%aogs]d el9a232exterior grip handles, Left,
ri ght SI depanel 519a233ext erior pot abI e wafer faucet19a234hol derl di spenser
for di sposabl ecupsl9a 12 1 9 SEP 2003
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WD 97138272 PCT/ US97/ 05665 | ndi ci aDescription, functionFi gure235ailrd bl B
w. grille, filter19a236supporting surtace, floor19a240i cemaker

cabi net, f r onWO $WRT20r 19b241manual trim val ve,recircul ation PCTUSI7/05665
fl owmcont. 19b242wat er, pressure supply' 19b243wat er, pressure return,

recircul aty Qnl9b244wat er, .pressuri zed reseryoi.r 19b245 .

f aucet 19béﬁ§r g‘ér*ﬁﬁmgﬁ ‘%{)w (?Sﬁé'c“l? PEMALve %‘é %W%égﬁgé%wrp‘\ggaﬁ%gé%e%re&"m

i cemaker ) soétrberl-typO BB OBelrestrvert and o ¢ccolr2Ba304hot wat er swit ch20a305col d
wat er saf [N e) | I r
i spal y 203 5P B feh REACAAP G lerRliRl REaFhotuldhete: BEEAE AR 6 v ook
power , i gniwstergeerati? oesitiond long sifie andtanpectehiosnyrly peteblsataniptoeristipe pnitai n
SW t ch20aZL2des@ihy Qirktrbhtitirtcd €¥is LEWhief BidPaRdBElilsca® HOPYo\ed B2 model-

i ndi cat or 20a§14C| rcul ati on pm;rpZOa 15power circuit for WV source20a316LED
di spl ay UWREIeueIeLs eaNyeEdlkie and swit ch20a318heater power interiock, no
wat er 20a3 FAGhETarip s sdiematiofrotlvidw sHoairgg @ptaI2figefanttiajd caynectieataan circulation

"on"20a321t hemmast.at .- . he t . i

oot of  oasbREana el R sl Rbe SnTBH AN MEHR: Mrithich drlBment of the

val ve20b328¢rent wrtergengratiryery val ve20b327hot wat er check val ve20b328housi ng
for hegt erg8bsRINPEHeRaB 0L AW BRGWIRE Sdtkméd +eh8E?ARIRAC AR etions and circulation

val ve, pressuri zed systen0b331lval ued reseryv. d%al nli e20b3§§gn§osuref) uv
sour ce20b PSSP AP A FRITEET I Y BRRZRRE 3N RhY: 0625 STRHIS SPORMPRE pthe

val ve20b3Jeereht witetgneate, ThisfigafldlicsadicateSths\fkv. of Myilvaaientak ait into and out of the
cover 20b339seal ed W W, _reservoi,r20b34 d a r VeI b 13,.

S SEP 2003 3 Eatpy 15 VP L r e R iy RRT AR Bl foF BRIl a8 apBpianct
ext eri or 32tindensate .inlet to reservoir343condensate overfl ow344reservoir

outl eis! i B8Gt RV IRILRGHEAKY ¥EIhY SefPEERRLHIOW 1088 FABROL nyWfaipphidR¥ whicdh&ad feo! d
wat er flow. |ine350hot water enable swtch,consaol e351ci1?%/g#\£v€éi§r enabl e

swi t ch, corfdiowingfapctions: Jefrigeraten/fresrer, aitomatic icemplkerpote: REpSEr R wateTof
Ki t 355per igeskirator ebidirigl ta tiieqires2hbitivertdn6 tThis apglisnvd gersraes Beown water for making ice

controll er‘:‘%??’ﬁsﬁﬁﬁsgn%gg%@g%gﬁﬁm‘ﬁley‘%,rfq; Hj&g&;ﬁggpi rcul ati on itnes359onl of f

switch for g, rtrve a neteri ng di spenser 361f | ap- check

val ve, cond@@slibds aschemgti@Gsw piihe netabledvatenfiondaoroithipdhehybrid ppelinre ebepsin

Fi gurep 20l%1@0{82,20b 20b 20b 20b 20b 20c 20c 20b 20b 20b 20b 20b 20b 20b 20b
20b 20b 2 14 . 1,9 SEP 7003 WD 971 38272 PCTlI US9?I 05665. Oper ati on, of the
appar at usq’liig‘ f%‘i‘i’ff‘gf’ﬁ"yg%"(? P it ViRY ‘?ﬁé’ﬁﬂ%ﬁ#‘%ﬁ? f fnagwgt’??h%f%‘ﬁfmﬁd?% Ted
on t he baakdgerbeatiig dllits dvausitergns{rils watéhgenesatoradeb erding ee thefpaesesiv itventiors Thisc h
(51) I'S a% fenal éngratt&qm%%%gtersm ﬁ%n%%c@angQis&w%i%ogéengﬂ%nm?%wgaég1)'
Air Flow an Tre%t_ ment. Air entering the housing first passes through the
repl aceablfe@™yyopm@in t er (38) 5 and across the self contained ionizing device
(2?) .2% r FiGershiisa ebhaiatipasiaway Wieatof tie apblire aldvi iarFIas sardhbying2Bg pothle water -
across heqltowa}(l)oosor ber-1 (22) and filmcoated, dewform ng surfaces (24) by
the nul ti -speea' i ntake fan assenbly (40-A), which is controlled by the

mul t i - speddGf 20a iz anexapiplenfian elactfisdl)contirdlgirruit diegmienfonthe Mumpwewibshes) sensotsy

into the : e I stem
(26) has SmefpitaRyEThs balelR M s U B AGEh A GRS Wahtinb oty TR
heat 10 aPbsbirisa@ircandtioningiiity t he reservoir is filled. Fromthe punp

reseryoi r FIGOZmass sshembtiofiggrairod ughwiteSBOF hticofitrol dyeiend of 2 Gratdy paritdlatos
recircul ate i.hrou%h a.b cterli %at subsystem ,i.e., a punp, carbon bl ock
VOC fi |t e P8TeBhA Y™t PFRR' DY et germicidal light for killing bacteria
(29). Thi Flgulkysa shematicdew ofché ewitdhys and mdicatwalightsiiiplaytfox the pmbodiment elsbwno
a fail 'Safil?E&ﬂf}ﬂ)Q%fl@r light (28-A), as shown in nore detail in FIG 13. The
bact eri ost at |ndl| cator light (28-A) is located on the back panel of the
housing 15 (21). As shown in Fig. 1(d), heat absorber-1 includes an array
of exgendeksvbpes FOFCRAING OO THISINVEPRY t her mal connection with

heat - si nk_cont act.  zones at predeterm ned | ocations. The heat-sink points
are mecharfiblg|l: Rlvdeses Listing plall sperial andstandard remeppigtige Hesdon this specifisation; tieded
surface areluinhaRededrrndicid' NghowsitheQ¥fenbBehurdbitiof etHEditure Ar YRRt ¥ndihelcbRMA

heat - si nk.technics_c¢an.be us to cool 0_the.extended surfages, Jncluding
Ol asst o borForER Hoieatn W rute MEHE infetied A TRSE BT Soupo i rater il
heat pi pesnd Tfeatniepiprogéssds ophieprssentripvdntion pedshatvn iimFigs.\idd)sl(Qf Figeprdhand4e)
100 mm al ong the vertical direction of the extended area. The section
profile of the bottomof the collector tray may be rectangular or half
circle. As shown in Fig. 1(e) the extended surface elenents are generally
paral |l el and spaced apart a 2 5 predeternm ned di stance to avoid bridging
over of surface waves due to heavy or maxi mum condensate fl ows and high
air-flow velocities. The m nimal condensate filmthickness is indicated by

_____ o " o o Y — a4



Anmbi ent tenperature water is dispensed froma conpartnent within the t B $ER 2003
tank (30) via the anbient fluid delivery control (36). D sposable liquid

cont ai ners, per cups, suitable for cold water) are pr

attached d| éﬁ%ﬁlf%ﬁ?p’? nount ed on the side of the housing. g&ﬁf%gg“é&g]
2D03 WO 9' 71 38272 PGTI If897/ 05665 Fluid reservoir-1 (30) is renovable from
the hous ' Egsrégncdegéﬂ" df gnevﬁemgéctxlng TRMhRY of* Hedt h&%i‘ﬂe?‘tl ©4nl gakah c&rﬁ'@naﬁm‘ of

is acconp by pu | Ing asi | evel sensor and |1d assenbly cﬁ ﬁ%

whi ch r erths baslqwteml ention systera isshpye in Figsd o dihei waskipe compengnts@se snlosad it

af fixed thgudiReeh] with attadovérdfilir verbigalfsideipdnélaaid 63998 %9 hb@mﬂé @@mgorb&*a&ﬁ a

cleaning material s appropriate to its nate ials ion an
accor dandEadseiei OPRRNE 10 theraef WVFewei eBiedh ByeR Wﬁrchgs S t'%"&‘i?i“lfga" filler
mat er § al §34)0Thé aioditeni3d) doﬂ@:ﬁ’ﬂwm@ﬂﬁbj @dﬂﬂé ennﬁ:ygd@nss (38B%) wieish gipnglé whbe the
pr esent |n t|on ani regoval of Wod (30) d.s.sinple,
and can B& acc neeqs geme héﬁ}fergo |mrllgg ?%Vgce ?ratr%’g 'rt%é “%elﬂi b?%gaddﬁw%aml
connect i cafs SWﬁdd(&Btﬂimattveahdm@mmrmfethe F)esantrm waen t}TPhBeT filtard88igs ta 1Y pleay: be

fitted wrhBhekisPleh PiRedrpR4Q98 faﬁoemmsvelogm(éghnms t(smvmémecoﬂaa@ro?mg
air streamto further add to air quality hou5|ng iéé 3 Gﬁ ﬁWﬂ |ns an
opt i onal &feYs debrgrid ‘B@s"t’asé"oﬁi%’fecﬂé%l‘béee(ﬁ% ﬁ;h]ilcff’ir d detaiht PRES e

To p1 g?n mnmﬁ alfowd driainycoléctdriifayiepadydled Sto Ewateasdcﬁwa@m lo6y. | Aose ﬂﬂﬂa)lcove is
suitable to t.he S|ze 0 p t invention are to the
four cor RBPRHgA! ?@eﬁ%wf f“@e“of"gf‘hggﬁaéagﬁgﬁ‘ A& VR AL FR éa’(’ﬁi?m%v"y

car ryi ng chretnal (3 forslispt @i garblderdtitempearatyire wated. Tha eeaopandhef the bewsing (20)leastanon)
are fixe t ia Ofyt '

for tr angﬁgﬁb%gﬂg i3 e dé Hﬁerj(g?_)%&ﬁttm% %%E&N%%S%E)arﬁ. de@xcbésgng 'I‘ﬂgﬂ-roﬁg%n%?ﬁ'
FI GS 5- ? thehrysifg 2Jémcﬁeﬁém°pwn&fnémw€?eﬁ& Thiz engping hes AP inseotresistant serenn
all ESenEMSnmﬁe1ht“&mbasﬂhehamg(za)mdtlaﬂmt di spenses chilled water at a

nom nal tenperature of 5 Cin addition to anbient tenperature water. The
chilled water is produced by incorporating a secondary -2 0 heatsink, heat
absorber-2, (43), which is controlled by the cold water tenperature sensor
and switch assenbly (43-A). The heat-exchange probe (44) of heat absorber 2
is positioned between the insulation jacket (34) and the cold fluid tank
(30A). An insulated baffle (45) is located in the cold fluid storage tank
(30A) allowi ng for anbient water to be stored above the baffle and chilled
water to be stored below the baffle. Chilled water is dispensed via the
chilled fluid delivery control (36-A). 2 5 Mddel 3. As shown in Figs. 8,9
and 10 anot her enbodi nent of the present invention, Mdel 3, - includes all
of the elenents of the basic nodel and Mddel 2, but al so di spenses heated
water at a nom nal tenperature of 75 C. Anbient-tenperature water is
supplied via a plunbing "tee" connection behind the anmbient fluid delivery
control (36) and connected to the hot water tank assenbly (46) by neans of
a "quick" disconnect connection assenbly (52), which is described bel ow. 30
The hot water tank assenbly (46) includes a seal ed stainless steel tank of
the appropriate grade and type of stainless steel utilized for food
handl i ng, provided with an electric heater and insul ating jacket (46).
Tenperature of the hot water is controlled by a heated water tenperature
control sensor and fuse assenbly (46-A). A dispenser (47-A) for disposable
| iquid containers, suitable for hot water) is attached to the side of the
housi ng. As described earlier, a quick-disconnect system (52) links the 35
hot water tank (46) to the anbient fluid delivery control system by neans
of a "tee" connection. The sane qui ck- disconnect system (52) links the
heated fluid delivery control (36B) to the hot water tank assenbly (46) to
enabl e easy renmoval of the cold fluid tank (30) for cleaning) wthout the
need for manual connections and di sconnection of plunbing. As shown in FIG
11, the quick-disconnect system (52) consists of a pair of receiver
adapters) as follows: male adapter (52-A) connects with is 19 S EP 2003
WD 97338272 PCTI US97105665 fenal e receiver (52-B) to carry anbient
tenperature water into the hot water tank assenbly (46). A nale adapter
(52-C) connects with femal e receiver (52-D) linking the hot water storage
tank (46) with the heated fluid delivery control (36B). The tube divider
(46-B) physically separates the adapter system tubing and connections. This
gui ck-di sconnect systemallows for renoval and 5 reinstallation of the main
water cold fluid tank (30) w thout manualig nterference with the
refrigeration system the water tubing or the hot water tank fittings.
OPERATION OF THIS INVENTION. In this invention) heat absorber-1 (22)
produces condensate on an |nert coated surface (24) ThIS systen1|s

- e =g . g



An jonizer (27) puts a negative electrical charge onto particul ate mith§P 2003
in the incomng air streamto assist in the trapping of particulates in the
el ectrostati cW97P8272 |f desired for operation in a home or of fACIAIS9Z5665
optional ozone generator (39) can be included; this addition allows the
present invention to functiTtablesl. aDoﬁsngwepM«mecﬂcéatgsn@mi digidd room ai r
purifier. 15 Condensate col Imdittal Descriptionpfundtionw acr oss Fidgmreext ended
area cooling surface (24) flops doywouageasexagi@vity to a tenporary
col l ector for condensate (25)2and Heat ansbibees conducted by gravity flowinto
a punping reservoir assenbly $26) .sthghdalirs assenbly there is2a self
contained float switch which agt uadxtndédigres efsignsat e punp when a
predeterm ned water |evel is psachafer, ddhdersate@onsctdre | s condgct ed t hrough
UV-transparent tubing (26-A) g6 epahambértonduibaty pwnplassyedi cat 2and human food
2 0 handling requirenents. The-Acondmsseréttibeé Ssubsequent|y exposed in
mul ti ple passes to a bacteriostat,aiQéniggpparatus for killing Racteria, such
as an ultraviol et germcidal $8ghtuv lan@)faiPsafeswith known UV s@urce capabl e
of producing radiation for ebgactielalsiplfhii-si@e Mhmwat er - bor ne Racteri a)
viruses and organi snms. The bagg er ipsbadercid®)amps nonitored byathe fail-safe
switch (28). Miltiple passes sdrouglertstorageveseRdircar bon bl ock2VOC filter
portions is acconplished by 3o vaimbignt-tdnp. water zengl ati on 2 Sgpunp at | east
once at predeterm ned tine indkervakserifilertassy r ange 1-12 hours2 for a
predefined flow or tinme durat3adn idivereevaivenge 1-50 tines the2reservoir
volume or 1- 200 m nutes at 32-gpediiverter Jdh@wutiett e. By this repeated process,
water is intermttently and c¥sti rsterdgeresepvvirfiont siteslli;icr oss he VOC filter
and Wportions of the purificsti onnsulatjacket, swirsgeareservdihe wat eg generator is
in use. The flow duration may3te dhigghtiightt by the vol ume circukated or by
time. A fail-safe indicator |3ght deryyah@ambient Entp waterer i or 20f t he housi ng
(21) confirns proper operati 8&Aof delivenpeaiveccolbebtet. | f the bacteriostat is
not enabl ed, as indicated by38Be |delivery vaivenbot'water, operati on8of the entire
machi ne i s stopped. The conde¥¥sat avall glcovegssyl under positive Pressure
through an activated-carbon \BC adirstresaticitieri fi cation filter2assenbly, and
t hen punped into fluid tank g%ﬁ) whistie s@m for Model 2 or 3,2nmade of
plastic or stainless steel a3Ps ¥ itghfike50d- ser vi ce conBact. The fl uid
tank i s encased by a form 35 3% t t ®8oNerRENErA0 on j acket (34) rAde of a
nontoxic material, such as cl4%seddgtost sensp Y £%5M¥ A fluid2delivery
control (36) is installed i anJAt héulli-spesd istake fAnEsEunk (30) udi ng nontoxic
seal ants suitable for contact4 mnt ﬂ?éﬁ?%smater i ntended fof human
consunption. The fluid tank s SUVRRES0BLPISIEVIER eani ng) Fhe fluid
delivery controls (36, 36-A, %6 Bﬁ" teé{enmfeg% oM cal | y- c’é)rrect | evel
above the 17 7 9 CEP Z003 5665 roor maki ng wat er

easi |y accessible for childré or 'HQWPé" ‘?fhal rs. ol der (47) for
di spasabl e col d-1iquid contalj grs 0S, pr oxim t to the fluid
delivery controls (36). A na lr SI gn of'2t he pr esent
invention is the elimnation un syst em nd i ncl udi ng
inits place a heat strip an An electrlc powered 5
heating el ement and defrost nSOI!nS A nsqs when the heat> exchange
surface of heat absorber-1 (Z4) i a i') eze over. Rather than

U I-‘

turning off heat absorber-1 (Z2), ‘*gé old-art refr]geration
systens) the tenperature sen%)é ae«as peat strip and fan (23)

whi ch warnms air passing over fe b %" %ﬁ ust enOéjgh to keep the
accunul ated liquid dew from ez %onne usual |y, all ows nore

noi sture to be extracted fro he énpa% Wua.,10 Becaéjse t he
open-air enbodi nent of the p en )dkfgg F B'P oper ate for,,l ong periods
wi t hout human tending, a man |y sSPELET € |verter valve (342) allows the

potable water to be punped t r r Diverting t wat er flow
does not prevent dispensing 3/a?’t’ierﬁ @e;%e&g b%r age cold fl ng t ank,

provi ded that the tank contains water. The cold and anbient fluid delivery
control (36-A) and (36) extend fromthe fluid reservoir-1 (30) 15 through
the front of the housing (21) into a comon di spensing al cove assenbly (37)
containing a grill-type drain insert to collect waste water. A night |ight
(35) above the alcove provides illum nation for water dispensing during
peri ods of darkness or low |light |evels.1An optional ultrasonic pest
control device (42) and extraordinary attention to sealing the housing (21)
wi t h nonporous, nontoxic sealants allows the open-air version of the
present invention to 2 0 operate for extended periods of a nonth or nore
|ndoors or outdoors wi t hout hunan tendi ng. Model 2 contalns al | subsystens
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19 S EP 2003 MD 971 38272 PCTI US97105665 into the hot water tank thf@%@bZﬁB
qui ck-di sconnect "tee" fitting behind the anmbient tenperature fluid
delivery control (36). Hot water is dispensed through the hot fIuid

del i very corﬁ/?(gmé‘}% B), which is connected to the hot water FGHKSHSE4D) y
(46). The qui ck-di sconnect receiver-adapter assenbly system (52) all ows
easy renoval of the fluid IndigiavBesctipt®n, faoctioheani ng, Riguh®ut the need 5
for manual connections and td4scovertetbaates. The anbi ent tenperature water
portion of the assenbly con$dst smafiushvajue ck di sconnect nml @4adapter (52-A)
that mates with the qui ck di4sconio®eVolf solehoid vaheei ver (52-Bi4to supply

i ncom ng water to the wat endthaat bow Vathkragsédimer The heated waser portion of

t he assenbly consists of a t4W ckLaw ¥albteadst nal e adapter (%&-C) that mates
with the quick disconnect fotsal eflextbieesheath adapter (52-D) te4supply heated
water to the hot fluid deliwsry leesitsemsor 10 (36-B). This unitgue di sconnect
concept represents a signifiSiantcotater fprcei nprovenent over olsl-art systens.
EXAMPLES Exanpl es ML and M182e| omasgiseesarechni cal paraneterssfor the design
and inert surface coating o0f53t hepieoling samadrtiplatet - exchange ar ek of heat
absorber 1, i.e., the air ctdl i nepabadapidew col | ecting surfae®e. 15 Exanple
ML- Extended heat exchange t#i2ea.levaeisenmsong anbient air at at&elocity of 1-10
nmet ers/sec i s cool ed bel ow 183s deateqgaobent by circul ati on act®ss an array of
general l y-vertical, spaced-tartventlwbéed surfaces shaped amdl oriented to
drain collected |iquid dew tSopflexiblef zo0enshegivi nt ed zone onié he bottom edge.
The active extended cool i ng!7dr ecbrénphing yalve ditedaceof each elt@aent in the
array is in the range 100- H@0 cpitterivalvetintedfdceacti ve area 1@ the array is
in the range of 1- 4 n2. The general outline 2 0 shape of the dewformng
el ements is shown in Fig. 130d). Uheadiatiommodu mensi on of ed@h cooling
element is in the range of 203- Aatswitchpempperabienteveli dth di nension is in the
range of 3- 20 cm The height diceaki eofeqtey neasured generdBby parallel to
the gravity vector; the w RO di'RPE ¥a¥eSIoeasur ed gener dBPy per pendi cul ar
to the gravity-force vect or204Eadepmakefrent is forned from d8e or nore sheets
of hi gh thermal conducti\ntgP mat¥@Veeicerpaker ERHYROL8OIN t he 1finge 0.2- 1.5
mm The 2 5 average cent er-3%¥ne Valygdpsegroisumaeaitievelool ng el ements is in
the range 3- 10 nm For |ncreaséG"W%HH€EWWVe heat transfer!'®the profile my
be either parallel - pl anar @I er¥ERt Y bagedalbaiipr i n Fig. | (e)18 r parallel -
corrugated el ements. Paral 1% - SEB‘?'\‘ngéP@G"é?derrents may bd %repared by 3D
form ng of planar el enents 2t°8 i R R e &W'%?F?'ay of ridges dB% val |l eys
arranged parallel to the v r cal or t an acute angle in %he range 1- 15
deg. to the vertical. As s S¥0r f ace waves1 ¥rmed on the 3 0
maxi mumt hi ckness draining qur dE ﬂ' not B?idge across the
el enent spacing. It has be VaB?f%S‘i '@fgr esul Bs in liquid

trappi ng and i ce-bl ockage Im&q’ b§ b tV\ee %l enents. Heat
absorption fromthe extende accorrp iefhe 8 ariety of
cooling neans thermally co gct %cﬂu?a?ur such cool i |, et hods i ncl ude
refri gerant-expansi on coil the ? JﬂeFev% L , heat (B4 pes, etc. The
desi gn of heat absorber 1 | é nunber i ze and

pl acenent of cooling condu er’%f& ed surfqgae el enents. In
the case of cooling by a boi |ng qur |n con al ned tubes, the tubes are

oriented generally horizontal and perpendicular to the ext ended surface

pl ane. Several refrigerant be ! spac apart at a

di stance of 40- 100 nm hav li‘Eee? Piiﬁg@agmmr%;@%n wﬂfecti 3§eia cool i ng.
Extended surface 19 1 9 Z(Eibﬁ,;’mé/\@fp CTI US97/ 05665 el ements may
be formed fromthermally- C%QUCEH\QRO@F ﬁdlesaie qéﬁwg@ram cs/ gl asses and
pol ynmer conposites incl udi ng Al oys, 'l oysqgfl -filled am de
or olefin polymers and cer3g xt’éﬁ?rg%ia%le'\‘?alerfiu'a&” surfar.;ga coating. To

prevent chem cal interacti of wth the exposed cold
surfaces of heat absorber ?&al lh[)lg?rl geé\én(':“(g)lpgeg{%coo| ed sur es are coated

with a 5 continuous, thin, |nert food-grade filmof polyner such as

si | oxane, PTFE, urethane, olefin, etc. Al exposed surfaces of the heat
absorber which cone into contact wwth liquid dew are cl eaned to renove
surface contam nants such as grease, oxides and other adventitious residues
prior to the initiation of the coating process. An inert coating of
thickness in the range 0.0 1- 0.2 mmis then applied by known nmethods such
as spraying, dipping, electrostatic coati2ng, etc.,. After application and
curing, 10 the filmcoating is then cleaned to renove any volatile or
extractabl e conponents which m ght contam nate the dew or water being
produced Exanple NB Air Filters) Alarns and Interlocks The first Iine
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Bacteriostat Systemand Interlocks. The bacteriostat system i ncI udes'ltgvﬁfp 2003
stages: '(a) an active killing stage for m croorgani sms and (b)

acti vat ed- carW&P7I8X2adsor pti on stage for renoving undesirabl ePgﬁH-’S??)’Q?‘Sés
organic inmpurities which are present as vapors in the anbient air and wll
be di ssol ved i n the condendadiciaaDescpiptituy; fdncliba ki | | | nFighmge nmay enpl oy
el ectronagnetic 3 O radiatiogas sughinRswldfille/filgamma, of sel eeped intensity
and wavel ength, to kill advepdd ti Suppodiagéuifacé mﬂ viruses wpeah are present
in the condensate water. Alternati veI y) the killing stage may enpl oy one or
nor e physi ol ogi cal | y-t ol er at g4b OXjcemaken gatsinet,roRintesiBECi €S Swugh as ozone or
hydr ogen peroxi de for Kkilli nggipacimanvantrm vaivesreircutation 8eéw i nportant to

provi de an exposure chanber whicheght.l ows the condensate wategbt o be exposed
to or circulated through the24gd | | wingr, p@ssure &tigplyer t he UV sowstce or 3 5 the
chem cal generator nmay be fip43ed wth positive interlocks which shut down
the delivery punp if the device iwateQpregfifé fturiJetitculation conigwol ranges of
wavel ength, intensity or stepdd i zRiterpresgifidéd seweinsi ng rat egb Exanpl e M4 -
WV germ cidal |anps. The sinpdsest elfigotdblecwaiérdadeet ncl udes a forgh-intensity,
short wavel engt h ul travi ol et 24ganpreséisit mlet tHeek @velevi ce, angby usi bl e | i nk
interlock with the recircul ag470n v confrolYasEmbd itemakeAD 971 38272

PC TI US97105665 punp. Should the sbidnaidp fail to operate at b effective
wavel ength and intensity, electrical interlocks prevent the circul ation
punp from operating; in this308ventoldwatensatiteh can be deliverzmh fromthe
generator. The UV generator 3n biotwéteyswithnted into the cok0ar of the
reservoir for direct exposur30Sor ¢didwatensafedyintedpeicent to a 2acti on of

| ow pressure tubing which tr308sm hat weleesaléty interloge 5 radi ati208 wavel engt hs
through the water. In additi23 tolERienld watekdispady UV- t r ansni t20ang gl asses,

pol ymers or ceranics may be 3R8ed EED hatmwategdisplayent t ube zorkPa The treat nent
zone or chanber nust al so be309 t t\adicle powetJgnities.caldt ors to mfantain a hi gh
intensity level of the effeciifve wrlersystripchsafelduser event ac®fadent al
personnel or user W exposur@‘dur*ﬁi@f‘ﬁrﬁrmﬂ'@m%@e wor k. For 408 WV | anp
tube, the GE npdel T5 has bed® fdeﬁmvmpé-‘ﬁvﬂ senseuswilsBul t s. 2Bveral ot her
types of UV sources can be 1¥3adffced iF ladieatgf t h t he P#%sent

i nvention; these include el et¥r orffEeuiaiANPYMP at e UV devi ces,2%at ur al
sunlight |ight pipes, and fl3i8r eROWEE il orlV MRS cent solA%es.
Alternative Ozone or U trasotc \}écéfﬁ'sm:réé\(m. As an al t¥%Bnative to the

W sterilization device) an YZond/yeMseangswWIEt an i nt ense WA%Brasonic field
may al so be used for water s{' r| I'I ” ckPoMatesy st engt%8per at e by
el ectrochenical formation of31§i ('(5'3“9'?? the condgflsate water. 15

Known pi ezoel ectric or magn str '\‘Pé*”’u'1 ageo{s ?‘I C r[:&robes A be fitted to
a section of tubing or nDunt into tH22reservoir
tank. Exanmple Mo - Ozone ne ;g's?g

'519 eshenl ng.s-&aseous ozone
is thought to assist in re

vapors and osols fromthe
anbi ent sir. An optional Srount ed in e air-handling

section of the present |nve & t‘l' Yhative ozon 0 generators
have been eval uated for con e%ﬂrr eing circula t hr ough and
di scharged fromthe present Jug : Q'E' rb% ér cost -3 fective seens
to be the Bora nodel fromAI ge[sgg’? m Ot her P ectrochem cal

generators can be used to gequ:ratvg,vga szs.'f M2 ng ggges: one
exanpl e is the rel ease of haj,ggen,g upon nmet er edzlogj ection of
conmpounds whi ch deconpose spyg@t ang gﬁf%d{pu?i &%&Qa%pmp?e el %gr ochem cal |y

di ssociated in |iquid solutisg alve oni z?
Pre-Treatnment. Electrostatig ghar\g ] r&gmggt ors o yarl ous types
such as pol onium strips and Ny Qeht g?b Boggnerators e been

eval uated and found to worka\ggll U BhERE Rl I Tiltep,for removing
aerosol particul ate contam g ? Q&E&lcles emtte romthe
generator inpart a charge to the partlc es I ch makes themeasier to
filter. Such nodul es are connected to the main controls with a fail safe
circuit to prevent operation if 30 the ionizer is not operating within
control limts. Alternative enbodi nents of the present invention using

ot her sources of charged particles including al pha particles, beta
particles, and charged ions may be used. For exanple, isotope m xtures and/
or deconposition-result alloys of radioat3ive netals such as radi um and

pol oni um are useful charged-particle sources; since such emtters can be
made with controlled particle fluxes) snmall area sources are al so possible.-
3 5 Exanple M? - Activated Carbon Block Filter. The sinplest and |east
expen5|ve adsor ber for volatlle organlc conpounds V(IB |ncludes S porous

. T 1 I [ T F N~ L 1 o L __,_,___‘.__I o -



ANSI / NSF-53. Before this filter becones substantially bl ocked) an 18 SEP

i ntegrated output flowneter indicates the cunul ative vol une of water 2003
treated by t%g 27filter. Preferrably, this indicator or display can be
seen fromthe rear-@xterior of the unit. Known mechanical) PCT/US97/05665

el ectromechani cal or el ectronic vol une-neasuring devices are used to

di spl ay the remaini ng desi ipdici@Resgriptionuridtiarer. 5 \WaFigures continual |y
recircul ated t hrough the LTW4and Acrefledive tilcentdsion uni t s wheabt he generat or
is "on". A nunber of known @G42borohdensate inldtteemreserenie f ound 20bperform
reliably to NSF-53 standar d$43 oneosdenegie aldriow i | ter i s the2dmt ek C240 MVB.

I n regul ar operation, water 34¢l i veseairfoutiehliosip ppapput val v@pbi ncl udi ng,

col d, anbient, hot and the @#%er checkwalvegsessirizinghave passe@Obepeat edly
through the VOC filter and 134& baotwaterfowdineunit. 10 ExanplkReb MB -

Al ternative working fluids BA7compideetar@owiied ri ger at or cookew for heat
absorber-1. Approved wor ki n@S® | uihdswdtenreniablg lswitdhfdoosolency r eeee¢ se-cycl e

equi prent fall into two nai 35t| aseldwatdiiegable stk certsalee and2bow t enper at ure.
So-cal | ed | owt enperat ure r8b2i génstmation imandal retefithit as 406A20per ate at | ower
t enperatures and | ower pres863 esdrivereonsolesuch fl ui ds can beotsi gni ficant for
units operating in air-condlb4 oneetrofipkites. 15 Exanple MD -28Bternati ve heat
sinks for units operating i A5%i r petodid recicuBtionsgdamber. For e@0theti c reasons
it may al so be desirabl e t 036&] etimingemd vhivesed santrofidrsor ber 20b or heat
absorber 2 into: (a) the frahe ascontrofjablecheclheavetihing of t he2@ncl osure or (b)
the |iquid condensate wat er 36®| | eevireuwlatipsliinegs heat absor ber - 20b When a

mechani cal refrigeration sy8s&m iop/offsswitch for timingt @8@)sor ber-20bit is al so
possible to provide a therndf0 medditive andimeteringgiseerfseom a p@dtti on of it's
evaporator section and it' s38bnd8archeckvalve.candensateslischgse @b nodul ating t he
t enperature of the exhaust e@8di r pressurized porigpigystesmt , it i 8possible to use
a lower flowrate of cooling air and thereby reduce the | evel of fan noise
which is projected into the |ocal environment. Exanple MLO - Alternative
controls for units used in air-conditioned spaces. The resistance-heating
strip deicer, as used for units operated outdoors) can be replaced by known
2 5 thernostat/ humi distat controls as typical for reverse-cycle
appliances. This option is of interest for units used in a controlled
environment. Exanple ML1- Instead of the internal reservoir for holding
water to be dispensed, it is possible to use an external reservoir such as
a 20-liter glass bottle or other container. The system di spensing controls
for such an enbodi nent may be nodified to connect with an appropriate
ancillary liquid 30 | evel or fluid-mass sensor for the external container
to regul ate water generation when the container is filled to capacity.
Exanple - MLIA Ancillary external reservoir. Version ML1A , shown in Fig.
|4, is an enbodinment with no internal reservoir and a | arge-vol une) covered
vessel |ocated on the floor beside the unit. This enbodinent is a "cut-ofl"
version of the sinple enbodi nent shown in Fig. 2 wherein the 3 5 housing is
truncated by a horizontal plane at approximtely the vertical height of the
bottom of the al cove assenbly, approx 0.8 to 1.5 m above the base pl ane.
The water output flow fromthe water generator is regulated by the a

sol enoid valve (146) which is in turn controlled by a liquid | evel sensor
(149) which is attached to the seal plug (142). The sensor and sol enoid

val ve may be known | ow voltage el ectric devices designed and certified For
safe imersion in water or use in wet 22 1 9 SEP 2003 WD 971 38272

PC f1 US971056G5 environnents; alternatively the sensor and sl ave val ve may
be sinple known fluid/ nmechanical devices. For ease of use) it is

envi sioned that the flexible external tube (143) and fl exi ble | owvoltage

| eads (14?) may be enclosed in a flexible sheath (148) or tied together

w th known bands and net hods. Although the external reservoir (141) is
shown here as a vertical bottle standing closeby 5 on the base plane and
fitted with a tight-fit renovable seal plug (142) adapted to prevent entry
of liquids or gases fromthe exterior into the inlet port of the reservoir)
it may 'also be possible to |locate it at sone distance 2-10 mat the sane

| evel, e.g., in another roomor building. It may al so be possible to |ocate
it above or bel ow the base-plane level , up to approx. 5 mlevel

di fference) by the addition of known precautions such as non-si phon check
val ves. Al though the enbodi nent shown ini4l0 Fig. 14 shows electrical/

el ectroni c sensors (149) and control valves (146), it is also possible to
use magnetic, optical, acoustic) or nechanical |evel sensors and rel ated
wat er-fl ow control valves. Although the external-line valve (145) is shown

I Y T I L T v - o D



1 9 SAP 2003 WD 9713827Z PCTI US97105665 reservoir is correctly conné8t%d, 2003
(b) whether the unit is powered) or (c) whether the water-generation swtch
is "on". ExaW®8VMeI2 C. Retrofit kit for typical bottled-wat ePCHUSHEIES: 5.
Version ML1C, shown in Fig. 16 is a retrofit enbodi ment which can be

installed to nodify.,a typical. gravty di nser_as Go nly .5 d.for

Standar d_ bSPTIR ghiPe AP EatR ey el zoled Ry e maRea! oHIgH duiten (o tatein the

wat er genebadkegiddnf thenlmuging $230t Thevarinbieapeds/fan wentadl Isivitgh & 1)ie atijacert tathesn/off

del i very “é&ﬁcﬁ&of eth@%?&?ﬁfﬂ?e%sﬁ%'(iﬁ“ this tube is fitted with integral
a e

wat er | evel 'sensor 1ocate &e’rrms.t end. For such cases, the water
gener at or Wit Roy and Jmradwiento lAimenteringthe pusiegfrsy prssenthyough thereplacepblepinGlast38)

to ?_r b]sene%? aalags tlﬁ; Eaﬁéont&j%@ti&]gizﬂg a&ﬁm_@'ni Airttlaéﬁis?%@ﬁ%&? sgtemagt slgilﬂp andft’an
vertical, water-deljvery tube of appropria mat erj al_fqQr pota r,
will be | napsemblZsthen sereps hest pbaghiess <%%n§§?*§t°?ﬁ§ffﬁswwaans\§v@ws Eo'by he
di spenser. milig-sheeddbtakofantabembly (4009 whiclhis camtslolieddy shemfti-spepd fantcomtnol aivitth e
wat er - | evel..5e | t ' '

suppl y bot (e Lila GRTn3AL AoRELARIUE) il b EEONTRRR B thi b dhsiits Bl
serves to $¥it The purmineystant @bhas asslfirontained Rwitqinerd liquéchleveltsemsonmbith shiets wiheat
bott| & @n taﬁforﬁér-sﬂgﬂﬁﬁ{egltﬁ 1fe's%xjv$§j istlfgleg?-@?&ﬁ ine pu chomqsa?@hmhqough a

val ve may be |owvolta electric evi ces Ope5| gr‘leeéé—O or ImMmersion In
wat er or wéectiangf ﬁuéwaégﬁ-éz ang is zecirgulptedthropgina basterdestat subsystemnbe-od REPRSaThaRy
be sinple blddk ¥OCMERBI) 6d a ARVVERE gerMicidRIOYht o Killifg badcderid (29). ITRBYubHRARSDIE

(162) is install at. .fhe u ropst end.of fhe ter inlet 163). and
Uhe mi 1 verto st Py  ashsfe SRR 8 Sniepieq P FdoontEip satof ity A5 st aiowiin ks
pl ug (161) detailim&E1@)Bs Thabacteidstat intietoriight (26170 i3 Yosatbd ori the betir prniel of theohousing
possi bj& casmgs in which the existing collar and piping are extrenely
difficult to connect, the 2 0 retrofit kit can include_an enbodi ment with,
flexibl e céBiben Brie Jébvieah absqeberit iinglpdes an pEnay of extepdedrauriasy elementshigh are in
(162Z) . The gbddakbrmid campgioardtishedkink (cdiftagt z60drSit prédettimiied ddch@shs. TheKedilsik

connections to the level sensar (16 vent .tube (164) .and.,water ,tube
(163) . To, BRpFrpaeE e BRCRA mar et aEapied b Pl Ry L nA xhacd saFface and
al r eady- r etrapffer it énto boextenwd ermtimwnmdnts pevareety of kriowa hedtesink fechniest can bg e peditatol

or purzhas ekk sdRby stitlctd, SRiudBp1 20 BOMNE ALid9 borlthifed HNVLBES HRPmEdILctPdleRénts,
provi ded w a_ |l engt hened ZD%fJemblez I nsertion of

t . ne, This Il permt
the seal aaagbfeaﬁ PiPER 1 Theeatiginkipomts 478 “EPGE@&P‘&&"’?\EB&PF’?°’€ 183500 mrp pieng thepy;
a typical ¥ertticddiecnlof thelsytdndbd areiat The sestioroprtolilel off th etgtiopvefitltk dobectatdray may be

typi cal cabi i 1£88th of the flexible zone is in the range 0.2 to 1
m When the CJ&EI llasbﬁmtte%ef nto position on the cabinet) the excess |ength

can be condéshe inddg. dée) theextapdpd srface plements appesnerally nagajle] andspaesd apay2)

get Ec:zss : E@ied@t{éﬁnirﬂég di?fsanu ol a?dsdltmidgilneroem ﬁﬁﬂc@%véﬁ&'t)’ héattvys,e Hﬁiinﬁmﬁi Igﬂal
ack to the sol eno cont.r val ve o e water generator . throy e

oot ol t agETEatRES b a0 bigheir-Hay Selactore The BRipiBre Senabronta Al TiBEesgf iesed by

wat er t ubedgsht6 Bhes; tHis ildckpeusicairespends thale @nditiot whieh thecaibhalitere nte tivitadand

present wa rﬂgx%u I, wn in Fig. 14 is placed beside

the existi &Fg%qt% % e vvat’grpqhy%lg% %g'éﬁbﬂkﬁ?b%hbodj ment of the present

i nventi on b"gmerbe the reperppinistrecizenlaged thrapgh thadhacterigptappabsyemgntlnging thepstivgted-

: nt oI t3e _reé‘rbﬁrcuit)etﬂggmlt@(@?stérﬂ aetﬁgﬁﬁlﬂﬁalj. qyuemam;ti@i ﬂrtl& i@ﬁttb&gftdia:rﬁplh&apltbet
ocal envirgn : s, operation provision al so enab| e the, uni 0

i Spence aRHIBFFRERR YOU HsiREr o Se B S arbl A RGE Gar P P Ao

possi bl e byndbexrpmetdlicanpaindsneProtessad watkyis tiven Yeedidlint fluid fdserbitr &1 (3a), whechSydidemn

to di spens . tinki;ng:water additi.ves such .as.col or ant

tavor | ng. & AR 0B bbb fYAURE R S lon B Se'or ¥ AiyePRE P B aE pree B ater g o e

near the edeivefeditheufiTa divedet vhlvedubiet 3814)vea Jarké exteronl alisctiembodainen tThefwatdre

presends i NGRth KL NBd tank ks @ i§5ﬁu_%ﬁ|£h3byw@e Qe AR AP orfel | HAEHARERR aﬁ%ﬁgpési@ﬂh’l}z

- Water generator for use 1 n vehicles subéect to violent notlons an

angl es. Si ¥o& ifhFRBtse tarpumR@ELieceess sperotion Phesthefiyidieak G0N é flkedsel s nay
need an enAmMBRAEenSRIHtGR Wterths ditienigd Hoel comphrtiienOwithiitRE 861 thék BOPMA R an

enbodi ment _of. t he .pr,esent inv. i whi.ch. is.tolerant during operatj.on of
CTes upt 8hasn P EERr coniERhL AP BN URIBREE: i TG BiRBrreble o Gold
cent r i f ugavafegraze prosided frodigich édodispensen ¢4 Mredounited \oh tthd sidealthd boweirg, It i S
envi sioned that the present invention nay be fitted with two changes to
neet these needs: (a) ginbal-suspended, sei\%ed condensate col |l ector and (b)
encl osed, seal ed potable water reservoir with an appropriate vent. Relative
to preventing or suppressing spillage fromthe drip collector under violent
pi tching notions, porous, hydrophobic foamelenents nmay be attached to the
upper wall zone of the tray to cover any gap between it and 10 the edges of

o, o, o o . o - -



2 0 generator of the present invention as a field-nodification to such9 SEP 2003
units using permanent couplings/ nmountings/ manifolds attached to prepared

el ectronic apd fluid interfaces installed at original nmanufac )
connect the W&%Psygner ator of the present invention with theg’%@fﬁg%S&g
systens of such units using a nodification kit including permanent or

qui ck- di sgq ﬁa?g#n)‘oir ﬂﬁ@;&ﬂ%{myw Q&hemﬁu@ thi BEARGLWIRRSNE &RV wagiaa

and approac ttings and el ectrical CIrCUItS

from t he Aerkef BdaiThisis pecpmplishgd Paeh’@ag a%ldﬁhé&w—l seagersad hidassembly (38) Wthé}’h
factory-i Rehaink &tthkiuhlt! 168 afbieh{ @B HARREy cohtoFBEremAths R¥Fie@ IBthiluld@nk (30).

appl i ance | ed that _approach one."on,sjte" or in
a repair gm&“‘d%afqgkwgﬁe&’é ang “ﬂ“%gp‘g‘faé‘lf‘gﬁﬁé%\)’ﬂf §¥‘fr8pﬂg‘ﬁé° its materials Cof
conbi nat i mandngdoﬁoxdampp lat@rdn@cabitls publis Hehlth cepdrements govesfiing hee of@leening materials

gener at or £ foéc{\mmgpgémrhtéyoka@{ee&r]&teﬁp sygrgs 'Bg dte.l.lgn Sﬁ'ﬂla E?f.ts%xﬁfm\%ghglf) Qlllécggrﬁ GaSUC h

as a refrlgera Ir CO
embodi mentremovahef fBridrasenveir- 1§ ét simole, mgnabée ageginphshed ivddgubdistring thewn

| ndependerg,gng,gg},mg,m%%g,;,ee@go,{sn addition to the systenms nornally provided
for the basic appliance ar I ntegrated into or_interconnected with the

rever se- cﬁ?ﬂé‘%?’s"c"érﬁ%!"“?lﬁéa%ﬁ i 168 Bigusing (tzﬁ)aﬁ‘a’b?ﬁv Sheth gppetinatozone senerator
Flﬁg S d1 d.7a (39) ;mzm s dbFeRtihg ARdtredral € fatrthesaddas pEGubNGl Thehodsies @OsALP! €
enbodi nent O nven

ated with. a .
vapor - co mg gmis &po F%?n'afgliriaaﬁx%esf ngp‘ge ngg ggg 8ﬁer5%es FJc‘otn:muously. To provide for
r ef ri ger atnoabilite efthe apparaiusifeur, castearm'acpllrer&:(éh)chtmtablnétr therweight @nd bizepfithi areibretr .
This corr mqaa%a,tewa kdihe @&)r cBRRMGS thENERE aldeTd Er@soagb%; BGushiglcb 1N G8oOf

t he encl osure, o a typlc refrigeration-type a i.ance, and_the flow
di agr am f GRT¥RE hendjer aﬂsf% t Shpoveipldrand giep e Pﬁ‘ggﬁdﬂ"ﬁ"ﬁé“ 'CR{IF s 8y on each side

expansh on of tHe\heusingl (22 Datcheaght ap@aﬁnaa’ﬂﬁdrmt lof twtoladlupps.esent wat er

gener at or gt egr at ed sub 25 19 SEP 2003 W

971 38272 ﬂ%ﬁ%&f%@%s sé mi ncI uding indicia for its key elenents as

t hey can Béodel %cwshownnmbmseﬁvﬁmﬂm@mbqﬂmethf thejresgat ingerntion, Madad §i eoptains all
the water (GeaEAd e Basic Sba¥ hn@ A1k *a?spsasgbshxﬁéddeatei atl YR B APRhEAD S C3

fromthe s e rawn into the front he  wat er rator rtlonad
o haust o AR 16 RHOTGEPPeroiyS Heleholon Sl s Brog oA SheprpeD st psep Sy
(36A) 20 ( 3GBhtsimkchenhebdarfeae) (1), Whishiskotiraledibylthe ¢ald whties temnpexatnyy sensor lasy switsh
al so face ass&wﬂﬁ& s, Mm&hg{ch&m gmmpﬁea@asﬁrbelra id pas&mﬁm&lv@m the

conflguratl mal N _conaenser carrg he extra
cool i ng | deswlatiepdasket (B9 a@ééhea@ldofhuéfﬂﬂtr@%f@rlnﬁé%# bafBe (45hisdocated inghesold
cool er. Thrid 4bRg¢ SnRU30M EBIWISE NS htlbht WA todie sterud ﬁbdaeect Yaftle/artdehllled water to

bsorb t b f t L i, pg. th
hese. ar e be GHARHELRY e OBTiay R vater i rgarad e the SiMen Bl Rlivary SRR A
17a shdws Mddtahi.oks shoewsn Bifgs.t8htearndeamytiier efii3ilimert@f thegiresabtior raion2Mbded 8, and
heat Absonpdldel s g%ﬁuﬁnﬁn%mﬁgc o84 ahli md@:rzebﬁpgmlmn@esw&gaw%xermw
with a port on er-gener at or ousl! ng front renove

br anchi ng neBtiRAb tgmpp1aturepf 7%8 AmbientdempesatR W tAT 18 §upRlied Yiach plypingntpe”

i nstal | ed checetich BERINAIRE bbientuid hawmsy danﬁmke)aamaeomtebm & tha Bbewatar tank

I nt ted t t tted t h t d
ool § ot or - AU G RS A § SeBHBCHRG FRn T AETIRY Rk bt e,
(171)3bet iehohestier Gk @sdeebly-(46)dncude acséa]chstaim@smdrta@eofehaawoprMe gademnd
in Fig. 1z:?pe otfhﬁgrﬁ%(stsg&glet%qﬂxazig@%{ i"doﬁ%ar?&litngeﬁgwa&?wgirtpﬁﬁ ec@xr %eactgpw 15F'c.rlat.mg

cut - away v Bpgenerator Rousi n
renoved. Adrket(d6h él‘esmetnture hthe hatswateris spiteniigd By adeated water F@FD%@MCOMIIO}]SEDSOT

their fl atanhm%sa%w Le! A?]t R dfsB&ms& @e.4h ?&alsgssabml URY dan@aidkd, 3iitsble DR Rob\RALEY,
condensate collector is shown schenati cal

Eﬁ/aﬁ thelntakefz %@E
mot or to Af pitephed to thegife of the heysings Asidesceil ?d‘?u?ﬂ‘é‘&'éé‘%‘f““ﬁ@éé’“&‘ﬁ o igks the
are i Bgi Caiof ¢atds tdrkQ49) to he2@ibidnd luid delicerp bl Ofsténhiby mix&rofgeaer@hﬁécmaﬁ The

descri bed herein, ae encl osed thin_the L 21) d, o

anci | | ary S8{reaBick- qisearnertiygte a{ﬁg)eh"éﬁ t’lf@"-’ﬁ%@M‘%‘W’?ﬁf“ﬁ“@ﬁ%@ﬁ%ﬁ’cﬁg\ﬁ {2’51)
Further, ithnk &saﬁlsls i48) & dnable 2agyhreimaved gf the edd Ratdernlg @Qéfoatzbaxspg,tmthosethe need
housings qQf _smal ler size a /

assar o ni o BTl Feanao R B RenhELETbe sRURRRE ADRORR EROCu1DRG RN thoo
appl i ancesyst2® (B&awpis@ Wbspair mbwraﬁtdamrmi @}lo‘gﬁe FateaddapteRG2mA) @@@CFPBPK@F s,
air conditioners and dehum difiers. The water generator of the present

I nvention can be nechanically conbined w tijpin the cabi net of appliances
such as icenmakers, airconditioners and dehum difiers. In the case of the

i cemaker, the water generator may be operated to supply all or a large
portion of the water requirenents; for 3 0 |arge-capacity units, the VOC



PCT/ U897105665 manuf acture) or (c) connect the water generator of t hie3 SEP 2003
present invention with the cooling systens of such units using_a

modi fi cati on WO7B#FR udi ng per manent or qui ck-di sconnect fitti 5551}1897105665
nmountings. The difference between approach (b) and approach (c) is that the

fluid fitt] d el |
at ;J ac hel:l ai‘en %?fg‘f“’%égzc%&"%?’gy 8 189 ?ﬂpﬁba(g'%rfsvfag?rsm tj’f’ﬁe P tllﬁgfr(]ggs%}ﬁg@&iﬁ)r &
anti ci pat ethaldwalaptep (G2e@)cansiects withyfeinelectereivet t5i3-Rilinkingdhe hot veatergieriage tank§46)

The result | |24 t ter
which is CW Itﬁt\é{tﬁ% &@%Rﬁg%@§3‘20hﬁ?]l(?@st angmegm%aesrgﬁﬁ ﬂé}gﬂglbp%g?%lt%gm?t S
normal fu nedamr syptemtubiagped apeec@pnsrré!r‘les quiflsgiseanecs Fyshem eHov@Jﬁpmaﬂeanﬂr om
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apparatus may also be fitted with a pressure-drop sensor which will permit buildup of collected
particles of approx. 65% of the limit capacity of the element before an alarm condition is signaled;
the optional filter-overload alarm may be an intense, high-frequency acoustic whistle or other known

20  alarm device.
The air filter may also be fitted with gas-ion generators, alpha- or beta- particle emitters, such as
radioisotopes, electrostatic charging devices, such as agitated filament arrays or high- voltage corona
wires, which facilitate retention of smaller, less-dense airborne particles. The air filter may also be
fitted with an optional interlock switch which prevents operation of the entire generator if the

25  element is incorrectly positioned or an incorrect size is used.
Bacteriostat System and Interlocks. The bacteriostat system includes two stages: (a) an active
killing stage for microorganisms and (b) an activated-carbon VOC adsorption stage for removing
undesirable and toxic organic impurities which are present as vapors in the ambient air and will be
dissolved in the condenéate water produced. The killing stage may employ electromagnetic

30 radiation, such as UV or gamma, of selected intensity and wavelength, to kill adventitious bacteria
and viruses which are present in the condensate water. Alternatively, the killing stage may employ
one or more physiologically-tolerated oxidizing chemical species such as ozone or hydrogen peroxide
for killing bacteria. It is of course important to provide an exposure chamber which allows the
condensate water to be exposed to or circulated through the killing zone. Either the UV source or

35  the chemical generator may be fitted with positive interlocks which shut down the delivery pump if
the device is not operating within control ranges of wavelength, intensity or sterilization-agent
dispensing rate.
Example M4 - UV germicidal lamps. The simplest killing stage includes a high-intensity, short

wavelength ultraviolet lamp, UV sterilizing device, and fusible link interlock with the recirculation
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decompose spontaneously or which can be electrochemically dissociated in liquid solution.

25  Example M6 - Air Ionization Pre-Treatment. Electrostatic charged-particle generators of various
types such as polonium strips and Sanyo HAF 3000 ion generators have been evaluated and found to
work well with the present air filter for removing aerosol particulate contaminants. Charged
particles emitted from the generator impart a charge to the particles which makes them easier to
filter. Such modules are connected to the main controls with a fail safe circuit to prevent operation if

30  the ionizer is not operating within control limits. Alternative embodiments of the present invention
using other sources of charged particles including alpha particles, beta particles, and charged ions
may be used. For example, isotope mixtures and/ or decomposition-result alloys of radioactive
metals such as radium and polonium are useful charged-particle sources; since such emitters cen be
made with controlled particle fluxes, small area sources are also possible.

35  Example M7 - Activated Carbon Block Filter. The simplest and least expensive adsorber for volatile
organic compounds, VOCs, includes a porous activated-carbon block VOC filter; such a filter is
connected in series with the UV sterilization device. At a flow of 0.8 to 2 liter/ min, the cartridge is
capable of trapping 1- 2 micrometer diameter suspended particles, removing taste and color bodies

and reducing dissolved toxic hydrocarbons to acceptable levels for safe drinking water according to
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25  thermostat/ humidistat controls as typical for reverse-cycle appliances. This option is of interest for
units used in a controlled environment.
Example M11 - Instead of the internal reservoir for holding water to be dispensed, it is possible to
use an external reservoir such as a 20-liter glass bottle or other container, The system dispensing
controls for such an embodiment may be modified to connect with an appropriate ancillary liquid

30 level or fluid-mass sensor for the external container to regulate water generation when the container
is filled to capacity.
Example - M11A. Ancillary external reservoir. Version M11A , shown in Fig.14, is an embodiment
with no internal reservoir and a large-volume, covered vessel located on the floor beside the unit.
This embodiment is a "cut-off" version of the simple embodiment shown in Fig. 2 wherein the

35 housing is truncated by a horizontal plane at approximately the vertical height of the bottom of the
alcove assembly, approx 0.8 to 1.5 m above the base plane. The water output flow from the water
generator is regulated by the a solenoid valve (146) which is in turn controlled by a liquid level
sensor (149) which is attached to the seal plug (142). The sensor and solenoid valve may be known

low-voltage electric devices designed and certified for safe immersion in water or use in wet
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approx. level, i.e., at an angle of less than 5 deg. Alternative support embodiments for a non-

25  pivoting weighing plate may include arrays of 1-10 compliant elastomer elements or spring
elements. Further, the counterforce (151) can be applied at a plurality of points to support the
weighing plate (153), i.e., the counterforce may be provided by 1- 10 resilient elements of differing or
variable characteri-stics to allow for use of containers of different sizes or tare weights.The simple
flat plate (153) shown in Fig. 15 can be replaced by a shaped weighing platform having an

30  engagement or retention zone for the bottom of the reservoir, e.g., a recess or pocket, an array of
projections, a tie down strap, or snap-in anchor latches for an externally- grooved reservoir. The
electronic weighing sensor (152) shown in Fig, 15 is connected by low-voltage leads to the solenoid
valve (154); when the container is filled to capacity, its total weight reaches the predetermined value
built into the counterforce (151) and the weighing plate triggers the sensor (152). It is also possible

35  that the signals from sensor (152) can provide valuable control outputs to regulate the operation of
the water generator, i.e., if the reservoir contains at least a predetermined quantity of water and the
time of day falls in the period 1700 to 0600, the logical management algorithm may be programmed
to defer operation of the generator. The manual water flow control valve shown in Fig. 15 can also

be replaced by a solenoid and electrical/ electronic sensors to detect: (a) whether the external
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on the cabinet, the excess length can be concealed inside the typical cabinet. When the level sensor

(162) detects that the jug is filled to a predetermined level, it sends a signal back to the solenoid

30  control valve of the water generator through the low-voltage leads; this signal stops the flow of water
into inlet of the water tube (163). It is envisioned that a "cut-off' embodiment of the present water
generator similar to that shown in Fig. 14 is placed beside the existing bottled-water dispenser.
Any embodiment of the present invention can be fitted with an external port for providing impure
water into the recirculation loop in case of low temperature or humidity in the local environment.

35  This operation provision will also enable the unit to dispense a much greater volume of potable
water than would ordinarily be possible by condensation alone.
Similarly, an additional alternative system to dispense and meter drinking-water additives such as
colorants, flavoring, medicaments, vitamins, mineral supplements, etc. can be added near the end of

the RT or cold-water delivery line on any embodiment of the present invention.
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The difference between approach (b) and approach (c) is that the fluid fittings and electrical circuits
25  from the modification kit is attached at predefined points, but not to factory-installed fittings or
interfaces, to existing systems of the appliance; it is anticipated that approach (¢) may be done "on
) site” or in a repair shop. Alternatively, it is also possible to make a combination-hybrid appliance
which s the combination of the water generator of the present invention within the cabinet of an
appliance such as a refrigerator-freezer, icemaker or room air conditioner. In such embodiments, the
30 water generator may be: (a) provided with its own independent cooling systems in addition to the
systems normally provided for the basic appliance or (b) integrated into or interconnected with the

reverse-cycle system of the appliance so that only one compresser is used.

Figs. 17a and 17b show front and side views respectively of one possible embodiment of the present

35  invention as integrated with a vapor-compression refrigeration-type appliance such as a refrigerator-
freezer, icemaker, room air conditioner or a local air-handler. This corresponds to option (b) above.
These figures show the outlines of the enclosure of a typical refrigeration-type appliance, and the
flow diagram for the liquid and vapor refrigerant through the compressor, expansion valve and

condenser. One embodiment of the present water generator is also shown as an integrated sub-

25
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invention to provide additional potable water above the capability of the unit itself.

Example M15. Evaporative-cooled spaces. In an arid climate, the water generator of the present
invention can be placed near a pool or other body of water or in an interior space which is cooled by

water-evaporation air conditioning equipment for production of high-purity potable water.

Example M16. Stand-alone refrigerator with ice maker and integrated water generator -- no water
connection required. This example is an extension of Example M13 above, which discloses an
embodiment of this invention integrated with or into a refrigerator/ icemaker which requires a water
supply for making ice, but generates its own potable water for dispensing. It is envisioned that the
water generator of this invention may be added : (a) as a field modification to a typical refrigerator/
icemaker or (b) a factory-integrated version. The resulting hybrid appliance has the capability of
generating its own potable water which is available delivered as potable-water ice or dispensed as
liquid potable water. Fig 18a shows a schematic refrigerant-flow diagram of one such embodiment.
This particular embodiment includes two "AND" valves , (222) and (223), which are controlled to
allow flow of refrigerant to heat absorber-1 (22) and/ or (225) the evaporators of the refrigerator, i.e.,
the freezer compartment and the icemaker, if fitted. These "AND" valves permit operation of the
water generator alone or the regular systems alone, or any combination of partial flows partitioned
according to user control settings or demand sensed automatically by the system. Alternatively, an
interconnected series of 3-port reversing valves and tubing manifolds can be used to accomplish the
same degree of independent operation of the water generator and the regular systems. Either "AND"
or reversing refrigerant valves provide for efficient switching of the basic reverse-cycle apparatus
between the usual refrigerator/ icemaker functions and the additional functions of the water
generator and its optional dispensor reservoirs. Either of these illustrative circuits will also be
extremely conservative relative to energy consumption and energy efficiency. Fig. 18b shows the
schematic potable-water flow circuit including UV bacteriostat (201) and charcoal-type VOC filter
(31) for removal of adsorbable/ absorbable dissolved or dispersed contaminants. The filter (31) in
this embodiment may be any known type of disposable filter which is able to reduce dissolved and

dispersed impurities to low levels required by NSF Std.53. The filter may include screen, depth and
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energy level and water ﬂow rate are adjusted to provide sufficient UV exposure for effective klllmg
of bacteria An additional feature of this embodiment is the auto-defrost water-recovery system
which recycles melted frost from the freezer evaporator into the potable water circuit; the potable

10  water circuit includes an "OR" valve (203) which is controlled to collect melted frost from the freezer

during auto-defrost operations. This circuit includes a vented reservoir (207) and (30) respectively
and a gravity-flow path (209).

Example M17. Stand-alone icemaker with integrated water generator -- no water connection

15  required. This éexample is an extension of Example M 13 above, which discloses an embodiment of
this invention integrated with or into a icemaker which does require a water supply for making ice.
Fig. 19a shows the front elevation view of a hybrid icemaker/ potable-water dispenser (230) which
generates its own water supply by means of an integrated embodiment of the present invention.
This unit may be floor supported as shown, or may rest upon a supporting surface (236), is moveable

20 by one or two persons taking hold of the lifting handles (232). The general arrangement includes a
hinged door (231) into the internal ice compartment; the icemaker freezes solid ice shapes and they
fall into the holding bin as they are produced. The internal components include the water generator
of the present invention connected into the refrigeration system of the icemaker. Such a unit may be
made as a factory-version icemaker or a field retrofit kit added to an existing standard icemaker.

25 The unit may have an one or more optional external delivery faucets for liquid potable water (233) at
predetermined temperatures, e.g., room temp, cooled, or heated. For convenience, the unit may also
be fitted with an optional protective holder/ dispenser means (234) to deliver clean, fresh, disposable
drinking cups. In this illustrative embodiment, a protective intake grille (235) is shown in front of
the intake-air filter of the water generator. Fig. 19b shows a schematic view of one illustrative

30  embodiment of the potable-water loop within the illustrative appliance of Fig. 19a. In this cut-away,
sectional view, the shell of the cabinet is denoted as (240); one or more optional external faucets for
dispensing potable water at one or more selected temperatures is indicated by (233). The cabinet is
shown resting upon the floor or a supporting surface (236). The refrigeration system of the icemaker
provides fluid to the heat abosrber of the water generator (22) under the system control with user

35  adjustments. Filtered environmental air is circulated across (22) and cooled; resulting liquid water
condensate is collected in the collector (25). The electric pump (26) operates in response to control
signals generated by the level controller,(202); this controller can enable pump operation to deliver
condensate fluid to the pressurized reservoir (244): (a) upon call from the icemaker supply valve

(247) (b) upon demand from the external potable-water dispensers (245) or at predetermined time
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i0 electronic sub-systems such as sensors/ actuators/ drivers responsive to digital/ analog user inputs to
the control system(s) algorithm(s). The filter (31) in this embodiment can be any known type of
disposable filter which is able to reduce dissolved and dispersed impurities to low levels required by
NSF Std.53. The filter may include screen, depth and porous adsorbent elements or stages
prepared from known materials including but not limited to non-woven fabric, porous elements in

15 the form of membranes, granules and other formed-media shapes and rings, saddles, etc., as well as
bonded, porous charcoal preforms. Continuing intermittent recirculation is provided by the pump
(26) and the recirculation control (202); this sensor can be set to cause recirculation for a preset time
duration at any predetermined time interval, even if the level in the collector (25) is at the "full"
level. The UV radiation module (201) can include any type of known UV source including gas plasma

20 tubes, lasers, and solid-state UV sources. As shown, the pressurized return flow (243) passes
through the active-radiation field of the UV bacteriostat (201). The wavelength, radiant energy level
and water flow rate are adjusted to provide sufficient UV exposure for effective killing of bacteria
As mentioned above the recirculation flow rate is limited by the trim valve (241). This illustrative
embodiment includes a pressurized reservoir (244) fitted with a gas-filled bladder or an airspace as

25  shown; the reservoir water-inlet check valve (246) prevents water from flowing backwards from the
reservoir and into the supply channel (242). The level of liquid water in the reservoir is controlled by

a (206} which senses the level and/ or pressure; it is responsive to system control signals for

maintaining the water level/ pressure according to demand for ice or potable water or preset system
commands for periodic recirculation of water already in the reservoir.

30
Example M-18. Vehicle Potable Water Apparatus.

This embodiment is an example of a version of the present invention to produce potable
drinking water from condensate available from auto or truck air conditioning systems or from
other vehicular conveyances, such as trailers, mobile homes, cabin cruisers, etc., and

35  dispensing hot and/ or cold potable water safely. See Fig 20(a) - (c).
1t consists of an enclosed reservoir (340) made of a UV-transparent polymer material, such as
polycarbonate or acrylics, or is provided with a UV-transparent window (390) that is resistant
to UV or oxygen degradation. The reservoir is provided with a safety-interlocked, enclosed (333)
UV source {317) which may be located exterior to the reservoir and abutting either : (a) the
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K}) s - }A}agbaldﬂdfﬁﬁ-pﬂwo%s&“(o) odliets. One outlet connects to the circulation pump {344)

and the other outlet (343) connects to the overflow condensate. Upstream, on the incoming

condensate line, is a controllable diverter valve {(335) which allows condensate to go either to
the reservoir or be discharged. This latter mode may be for seasons when the potable water

systemn is not being used, such as in the winter, or for repairs or some other reason.

20 The circulation pump may be located outside the reservolr or within in the reservoir. Itis
electrically connected so that it can operate only if the vehicle ignition switch is "on" (309). and
either the hot {303) or cold (304) switch {s "on" and the radiation source (317) fully operative.
Downstream from the circulation pump is a check valve {(345) that operates to keep the portion
of the system downstream from it pressurized (363) when the circulation pump is stoped.

25 After leaving the circulation pump, the UV-radiation-treated water continues through a -
porous, carbon-block absorber filter (329) tested to meet NSF 53 standard for removing volatile
organic compounds (VOC). After passing through the VOC filter, the water flow branches at
the periodic-recirculation chamber (355); one branch connects to the hot water flow line (346}
and the other branch connects to the cold water line (347). An additional line recirculates

30 through the solenoid check valve (357) and flows past the UV source and the filter (329) and
back into the recirculation chamber. The recirculating system control allows treated water to
be pertodically recirculated past the integrated radiation source (317) and the solid block VOC
filter (329). This recirculation takes place when the circulation pump (314) is activated by a
timing and valve sequence control (356). Controllable check valve (356} opens when the timer

35  sequencer starts recirculating the water.

A dispenser {360) and related control sensor may be added to the hot or cold delivery lines,
beyond the recirculating chamber, to allow delivery and accurate metering of certain destrable
drinking water additives such as colorants, flavoring, vitamins, mineral supplements, herbal
extracts, fluorine and other known therapeutic compositions. The recirculation assures that

30



KYOMLO% &' ()-0YIMLO% & ()-O0YIMLO% & ()-0' KYOMLO% & ()-OH}g}j}k} n}}ﬁ?éﬁ?lﬂoa
KYOMLO% & () - 0YIMLO% & () - 0YIMLO% & () -0’

KYOMLO% &' () MOYONADIE & ()-0}}}11}11}}0oP1=YOMLO% & ()-0YIMLO% & ( PCHVSRAUGSE% (
)-0'

O A e DR A AR €

KYOMLO% &' ¢peréxed KarO34eideq p&‘t’@i‘dﬂ.ﬂ%e&r@)glﬂhg circuit for the timer- sequencer is electrically

KY9ML0% &
KYOMLO% &' ‘g““g%ﬂ/fg' c‘thg @k‘ﬁ‘(“i &agery SO that water is recirculated even when the vehicle is
KY9 |v|10v & parked(gmgh @ diacoqchts-theﬁmmm% fyom)the Poirryowien gixclatigmds Fat

“()-0 esired such as in the winter or in extended storage. The hot water flow goes through a
KY9I\/I10‘V & () 0YOMLO% & MOYQI\/&O‘V 0 & é ~~~~~~~~ | R3=YOML0% & 0Y9V\{;l?
)-0'  KyoMLBeRter (B¥8lxithve deatipq glepsainie ob and thepmostat tempegaiy 339)-

KYOMLO% &' Whefl YRdVR&water swittXIB08) % &irned Oon Kif\Adterds (v.)nﬁd/‘ divUthe, LEBGIRAICator

Lo osaEhIsb AT ot Yo Sonan R SR S Balgr oot EREBRkSm o
#8! () -0 >ADPHS. (swimc@memqpre@m@omr (1328) fro@ @G "6)" DOFEre SGOHES {1 the

L SO G N kI R il 0L

@0%t& () - BEGERIpeiqear %}%@'& )H% wA@@MMC{%ﬂ@CD@%@@é@#M@M&S bYA@O
%8& () - OAGEetEng the QAMELORABEE doliveky afvel 836 SroviaétyBR idng Jwil 13505 ol the 4G

%8 () - OAGLOY .>A@ 4 048, ~eGr4 0%#&
T e 483 s@fao/#%%ﬁ@qé% ’tss“%@?\‘@%e/ 73 t"%gea 2 PR ERRoBEA . A

00448 () - OARGIB RO Yt Ops @rdemsang pnmemnA@w ti SheOn@ROVHET §\)'it¢}hl§1410@d)tm&m(f)
%i\%%*f‘)("éi%ﬁw ﬁ%&A %#&@( 0" >A ocygﬁ &&S(")tﬁg%ﬁn bi |ﬁ? SA O%gf)& > >A
A@LO%t& () PERERDS al %‘30“6% %&é W)theg@em@%wﬁwz@]@ Aeierakgals

1o %&Of‘)@o’m“’“‘” ‘h‘“‘@&%‘&“(°’“%@oi'\ﬁé‘f§‘2§&e“<> R e rmhaat o***&/l‘@"*‘“@“o g
109 0 > 0 > 0

' () - 0A@L0Y A‘\@“ @fB’SM’E‘Q ’i@%’ Y& ()-0! 7 ]

eEOA@LO%8A@L0%E () - OA@O%#& () - OA@LO%#& () - 0' >A@LO%t& () - 0AGLOY%HE () - O
<@1Yé’+2£%0ﬁ@&%¢&a{e}ﬂ%@a@%) (%n&aé)@@&m Adegté/x# /ié&s(uhe Q%E& (%a‘lo >u
Z~e 0, 0, 0, i
X@O%#& ()P‘d‘ﬁ 6)%& )@8{%{9@%’& %@% K‘i@%}%&%@f”% o%‘&‘s( °BH sgied (‘j
I T m@%@wﬁ%‘éﬁ‘%@%@*w
#& ()-0' >ACLOYSE A : & §AE )
100/& () >0ﬂ@ml&ct@)th9§@®moppouawe AarCus Ralye (38 AlgbyvdlErly. thig delivery outlet may
Lf‘é’i@%@’?{ﬁ%‘%ﬁi&%@@%o e e\ RO P BV SR bach &0 propiaed
rsbE] AGLOT R DREATR K50 (S A GRPET CTOEHE! emsoae] o %ﬂ@dgw#&ﬁ)

- 0st x| POAGISY/gss) emo@mm sfripuBé wAEE Q9 &his sy SLEL e (P4 ABLOREEN.)the itk
=A@ ( MO R g}unm#mp#f #waéeﬁl%*gu(v)d @‘&a(e)raxg/ bﬁ%ﬂﬁﬁné )n't@al% ‘A@

'f,f LOU@HQK () - flo%@# 1°%1 10%
$>Bj J*, f 108  Ng water ¢ap # uMSfo @kt yater prpigg s el (35) Pnftmeo/@
#@ (BOL, T GRS (B5YBSGlaph is), ﬁﬂef)ﬁé@#@ezﬁacklsﬁiﬁbﬁ%@ﬂ@‘dﬂ altie drhRUERH# @&

v () TN PR per) R FLICRR AR P ore S0t Al

() -1, f 10%@r@stef pari bé afshHaeR H@e (¢hidle gt BEBIT( (308). JIf tHelQPMEDH @ dn) riomﬁ%@

20 R YR e IR U b g

2#@ ()-1 qongtollR e SEHGIRAANGS at inbtallefl T@4ERUER DI In tHOVEIAEhat Fhildren PIAGRIICE
"()- 136, f IQUREE b BRE T LOY@H#@ |, f LOY@H#@ () -1, f LOYRH#CE () 1, f 10%@R#@
& ()-1f-,fLO%@RH@E ()- 1, f L0%@#@& ()- 1hL, , f LOUR#E@E ()- 1, f LO%RH#@ ()-1'f,

fL0%@H@ () -1, f LOURHEE ()- 1, f LOUDRH@ ()-1' feGr, f LO%@H@ ()-1' f, f LOU@R#@
& () -1, f 10MER# @&tdljed hs a UARA@36 By hﬁ@&ﬂ%@&@u@m%&ﬁa@&&ﬁ&%&é@#@c ()

, f 10%p# f 10% f 10%@p# T f-,110 1,1 L0%RH@
(3 - WK\ x| } te(”}"F%%@f@iﬁ%ﬁ?% @#&W@%@m )Wntﬂi’@/@zﬁg € pprts lipt ‘%fé@@‘#ﬂ@a (-1

,F109@#@ ()-1' feGH f 10%@#@& ()-1'f, flo%@#@ ()-1, f10%@R#@& () -1, f 10%@R#
@ ()-1'f,f10%@#@ ()-1

eE+, f 10%@#@ () -, T 1L0%@#@ () -1, f LO%@#@,() - 1, f LOYU@H@ ()-1'f-, f LO%DRHE
C()- 1, f LO%@#@' ()-1' +, OLhL, , f LOURH#@E () - 1 f lou@e@ ()-1'F, f LO%@H#@ ()- 1
f10%@#@ () - 1, f L0%@#@& ()-1' f LPQUkopt eGH, f 10%@#@ ()-1' f, f LOU@H#@ () - 1
,F10%@2#@ () -1, f1L09%@#@ ()-1'f, f 10%@R#@& () - 1t eE+, f 10%@#@& () -, f 10%@R#@&
'()-1, flOO/@#@L ()-1, fL0%RH#@ () 1'f-,f109%@#@ () -1, f 10%@@#@ () 1hL,, 110

A PNATVS T A PNAIVS ] A PN TV E O A PNAIV I ™~ 7



| M 10% & & ()- S&$L0% & ()- SSLO%' & ()-_zWH [:bUAS S }It' 10% & (99 SEP I00).
It 10%ex'e& ()- 1t'10%%& ()- SIt'10%& ()- | It'10%x' o0& ()-
|t' 10%x" X& i xvU4S F y&109%- & ()-9 S$10%' & ()- S&I10
S mo%' & () %’ﬁW 10x' S=10%' & ()-V?| [: vU4S F xs3( L0YR&R& ‘{%’%5@’05‘65
*s3( 10YRE&RE ()-*S Ss3(109P& ()-*S s3(10% $ & ()-* T y&L0% ()-9 K " y&10%
42 () - 97 bLlson kg SRAONE: Snlheor g ALAOMBILAN Bys aBE BRGNS
j 3(10%0r %68 ( 0AEHE:

' 10%' & e9‘dlr4°na ﬁe@%rg@ wls&bsvsw%ﬁw(sy d&clyeéemw‘{ merﬁm%bw&d ggope of
10+' 10+ efelpréstabinivéntionlss dathed Helow. Y 10% & ()- Sy 10%Hm& () -
vy 10988 ()- S~y 10%MEN& ()- y' 109%& ()-Sh|[: A410+ F S Y7MBLO%r&m&: () -
SY7MB10%me () - S3 YA0%T&ms’ ()- 3 %A0% & ()- 'y’ 1098& ()-
y' 109 & ()-$02vU410 ~ ' 109%&& ()- S $1096(& ()- S, 109%(& ()-
SOs' MLOYG( & () - 10m mLlom mlOm m S=10%n m& ()-{Z9vU410 Sx'13(10% & ()-G
\"13(1098(& ()-G kl 3(1098(& ()-G " FLf&10% $(. & ()- ! SFLf &109%& ()-° A
S 109B(& () -, /012] [ NAA1010$( 10$( 10$( S<10%(& ()- SL6s$109B(& () -
S 3(10% & ()-G ?xI 3(1098( & ()-G 1}13(10%( & ()- G2?Zf | [: NA41010
3 10% & () -

32



3" 1098&' () - 310N & ()- 310N & ()- S@10% ' & ()- SY(nml0% ' & (99 SEP 2009
7{|[: NA41010 3F""10% & ()- " 3F'""10% & ()- "3F'"10% & ()- S 3F'' 10%

& ()- 3BF'"10% & ()- S 3 10%' & ()-vU4lo S$10% & ()- S&10%' & () -

S nl0%' & ()-10 ' 10 " 10 " S=10% "' & ()- “3F""109& ()-8.|[:vW10 S

| "9"10% /%W & ()-S 9" 1099+ 0& ()-S SI&$10%' & ()- s S 10%}$+& ()-9

S 10%&+" &&' ()-9 SY %40%' & ()-,HUQ [:vWU410 S x 3+ 10%&5& ()-YS
3+'10% % & ()-YS st'10%+ 0& ()- s t'10%+ 5& ()- t'10%SH5& () -

"9' 10%+9%+& () - ODGHI JWvU410 F |:' 109%8&s& ()- SI10% & () -

S mlO% & () - 10(4:'1_'%%'53:0% S3=10%" & ()- s3+ 10%+'5& ()-YVROU|[:vWM10 F S
oM 10% "' & () - 0%& ()-S X F10% & ()-- " F10%& ()-- F 10% & ()--
Al:"10%(n& ()- U “Epashljle, notedlervaserra@y§ra ang dispensing apparatus comprising:

a portable enclosure (21) having insect preventive openings and insect-tight
integrity, and including within said enclosure (21),
5 a. an inlet port and an outlet port, said inlet and outlet ports being covered with
insect-resistant screens (49),
b. filtration means (38) being adapted to remove and trap particulates of diameter
larger than 1-100 micrometers dispersed in ambient air sealingly connected upstream
of said air-circulation means,

10 c. air circulation means for circulating ambient air from said inlet port to said
outlet port, said air circulation means comprising an internal, ducted, electric, rotary
air-circulation means (40-A) of controllable, variable flow volume of ambient air
sealingly connected downstream of said filtration means (38),

d. water condensing means comprising an enclosed cooling means (22) sealingly

15 connected downstream of said filtration means (38) and upstream to said air-
circulation means (40-A) including dew-forming surfaces (24) adapted to coo! the
boundary-layer air adjacent to said dew-forming surfaces (24) to a temperature at least
1-10 deg. C below the equilibrium dewpoint of the inlet air stream, thereby forming
liquid-water on said dew-forming surfaces (24), said surfaces (24) being formed and

20 positioned for gravity flow of said liquid water into an enclosed dripoff collection
vessel (25);

, €. an enclosed fluid reservoir (30) sealingly connected to said dripoff collection

—-—

vessel (25) of material appropriate for storage of high-purity drinking water and fitted
with an outlet connection whereby most of the water held therein can be withdrawn,

25 f. bacteriostat loop means sealingly connected to said fluid-reservoir (30) and
comprising a closed-loop, recirculation channel and pump whereby water in said fluid
reservoir (30) is pumped at a predetermined flow rate through an activated-carbon
porous VOC filter absorber (31) connected in series with an active stage for killing
micro-organisms,

30 g. a first delivery channel sealingly connected to said closed-loop recirculation
channel and extending through said enclosure (21) for external dispensing of purified

water from said fluid reservoir (30), and
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of components therein.

2. An apparatus according to claim 1 further comprising first additional means
5  located within said enclosure (21) and connected to said closed-loop recirculation
channel for providing, holding and dispensing from said enclosure chilled, purified

water at a predetermined temperature in the range of 5-20 deg. C.

3. An apparatus according to claim 2 characterized in that
10 a. said cooling means (22) comprises a closed-system compression refrigeration
£ unit filled with a refrigerant and including an evaporator, said evaporator of said unit
also being fitted with an upstream electric-resistance air heater (23) which is
automatically regulated by thermal sensors (40) located in the air downstream of said
cooling means (22) to prevent the formation of ice on said dew-forming surfaces (24)

15 of said cooling means (22),
b. said cooling means (22) is adapted to cool a flowing stream of filtered air to at

least a temperature below its dewpoint using a temperature-controlied flow of said
refrigerant in one or more closed channels thermally connected to said dew-forming
surfaces (24) being arranged in an array located in said air stream,
20 ¢ said cooling means (22) is maintained in an ice-free state below the dewpoint
temperaturé of said air stream by automatic, controlled heating of incoming air using
) said upstream electric-resistance air heater (23), and
d. said first additional means of providing, holding and dispensing cooled water
is a temperature-controlled auxiliary evaporator of said closed-system, compression
25  refrigeration unit located in thermal contact with the bottom surface of a thermally
insulated, closed reservoir vessel also fitted with a horizontally-oriented, fluid-
convection-inhibiting, thermally-insulating separator baffle (45) located vertically

above said reservoir bottom surface and adapted to trap and deliver cooled water from

below said baffle (45).

4, An apparatus according to any preceding claim further comprising second

additional means located within said enclosure (21) and connected to said closed-loop
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heated, purified water at a predetermined temperature in the range of 60-80 deg. C.

5. An apparatus according to any preceding claim characterized in that said
5 active stage for killing micro-organisms is a UV treatment zone (29) whereby the
water is continually exposed to radiation of sufficient energy and appropriate

wavelength to kill adventitious bacteria and viruses.

6. An apparatus according to claim 5 characterized in that said UV treatment
10 zone (29) includes a UV source that is one of; solid-state UV emitter, gas-plasma tube
UV emitter and black-body emitter and said activated-carbon porous VOC filter-
absorber (31) is one of: a filter capable of clearing all stated VOC compounds to NSF-
53 compliance levels, a filter capable of clearing the 20 most-toxic-to-humans VOC
compounds to NSF-53 compliance levels and a filter capable of clearing at least 1

15 human-toxic VOC compound to NSF-53 compliance levels.

7. An apparatus according to any preceding claim characterized in that said
integrity and operational monitoring means comprises,
a. analog or digital signalling sensors on one or more ofl incoming air
20  temperature, proper seating of inlet air filter, pressure drop of air across inlet filter, air
flow rate ifnmediately upstream of dew-forming surfaces (24), ice formation on dew-
) forming surfaces (24), UV intensity, accumulated flow volume through activated-
carbon porous VOC filter absorber (31) and reservoir liquid level and
b. operational interrupt controls adapted to inhibit water dispensing if one or
25  more signals from said signalling sensors does not fall within the predetermined value

ranges for potable water.

8. An apparatus according to any preceding claim characterized in that said
filtration means includes an air filter (38) and an additional particle-generation means

30 (39) immediately upstream of said inlet filter (38), and
said particle-generation means (39) is one or more of: electrodes for generating

charged particles and radioisotope sources for emitting charged particles.
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0. An apparatus according to any preceding claim further comprising a metering
dispenser, actuatable externally by a user and connected to said first delivery channel
adapted to meter and dispense physiologically-safe levels of one or more known,
compatible, healthful additives selected from: agents to improve the taste, flavour or
colour of the water dispensed; agents which impart a therapeutic or protective benefit
including vitamins, minerals, herbal extracts and trace minerals; agents which alter
the pH such as acids or alkalis; agents which impart a selected colour including
natural and synthetic food dye, and agents which impart an effervescent characteristic

including dissolved gases such as Nj, O; and COa,.

10.  An apparatus according to any. preceding claim further comprising a diverter
valve (32) within said enclosure (21) for diverting high-purity potable water to an

external collection container.

11, A portable, potable water recovery and dispensing apparatus comprising:
a portable enclosure (21) having insect preventive openings and insect-tight
integrity, and including within said enclosure (21),

a. an inlet port and an outlet port, said inlet and outlet ports being covered
with insect-resistant screens,

b. filtration means being adaptgd to remove and trap particulates of diameter
larger than 1-100 micrometers dispersed in ambient air sealingly
connected upstream of said air-circulation means,

¢. air circulation means for circulating ambient air from said inlet port to
said outlet port, said air circulation means comprising an internal, ducted,
electric, rotary air-circulation of controllable, variable flow volume of
ambient air sealingly connected downstream of said filtration means,

d. water condensing means comprising an enclosed cooling means sealingly
connected downstream of said filtration means and upstream to said air-
circulation means including dew-forming surfaces adapted to cool the
boundary-layer air adjacent to said dew-forming surfaces to a temperature

at least 1-10 deg. C below the equilibrium dewpoint of the inlet air
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container (141) and comprising a closed-loop, recirculation channel and
pump whereby water in said extermal collection container (141) is
pumped at a predetermined flow rate through an activated-carbon porous

VOC filter absorber (31) connected in series with an active stage for

killing micro-organisms,

10 an external collection container (141) outside said enclosure (21) sealingly
connected to said dripoff collection vessel of material appropriate for storage of high-
purity drinking water and fitted with an outlet connection whereby most of the water
held therein can be withdrawn,

a first delivery channe] sealingly connected to said closed-loop recirculation

15 channel and extending through said enclosure (21) for external dispensing of purified
water from said external collection container (141), and

means within said enclosure (21) for monitoring integrity and proper operation

of components therein.

20 12. An apparatus according to claim 11 further comprising an external dispensing
valve and characterized in that additional filling controls are fitted to said external
collection container (141) adapted to actuate said external dispensing valve and allow
high-purity potable water to be automatically provided to said external collection

container (141) whenever said external collection container (141) is not filled.

28]
W

13.  An apparatus according to claim 12 characterized in that water delivery to said
external collection container (141) is controlled by solenoid flow-control valves (146)
and connected sensors adapted to measure one or more of the gross weight of the
external collection container (141) and water therein and the level of the water within
30 the external collection container (141), water delivery being interrupted whenever one
of said gross weight and level reaches a predetermined value and restored whenever it

falls below said predetermined value.
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15 16.  An apparatus according to claim 13 characterized in that said external

20

collection container (141) is the overhead-inverted bottle container of a bottled-water
cooler dispenser located adjacent to said enclosure (21), said external collection
container (141) having a volumetric capacity in the range of 5-50 litres and said
sensors being liquid level sensors calibrated for the size of the external collection
container (141).

17.  An apparatus according to claim 16 characterized in that impure water can be
charged into said bacteriostat loop means from the exterior of said enclosure (21) by
means of an additional tube which discharges into said dripoff collection vessel, is
attached to said enclosure (21), extends outside said enclosure (21) and is fitted with a
removable closure cap whereby said charged impure water is subsequently purified by
continual recirculation and subsequently delivered into said bottled-water cooler
dispenser thus allowing quick startup or operation under conditions of low

temperature or humidity.
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w. +97HVI €| Sny{iﬁtﬁ%hég%%}eﬁzclo&%m'tmem of the icemaking apparatus, a water input line, a high-
pressure liquid refrigerant line (226) and a low-pressure refrigerant vapour line (227)
provided within said enclosure (21),

10 b a second delivery channel sealingly connected between said closed-loop
recirculation channel and said water input line of said known reverse-cycle icemaking
apparatus, and .

c. an external dispensing line, fitted with a user-operable terminal shutoff valve
located at a point outside said enclosure (21), sealingly connected to said closed-loop

15 recirculation channel and to said water input line of said icemaking apparatus and
extending through a portion of the cooled compartment of said icemaking apparatus,
wherein said liquid refrigerant line (226) of said icemaking apparatus provides a
controlled flow of liquid refrigerant to said cooling means (22) and resulting
refrigerant vapour discharged from said cooling means (22) is redirected to said

20  refrigerant vapour line (227) of said icemaking apparatus under control of said

integrity and operational monitoring means.

19.  An apparatus according to claim 18 characterized in that said icemaking
apparatus is housed in its own separate cabinet (240) and its high- and low-pressure
25 refrigerant lines are fitted with factory-installed interconnect flanges which matingly
interconnect with flanges provided in said enclosure (21) to deliver refrigerant to and
return from said cooling means (22) under control of said integrity and operational
monitoring means, and in that said enclosure (21) is mounted on the exterior of said

cabinet (240).

20.  An apparatus according to claim 18 characterized in that said icemaking

apparatus is housed in its own separate cabinet and its high- and low-pressure
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deliver refrigerant to and retumn from said cooling means (22) under control of said

integrity and operational monitoring means, wherein said enclosure (21) is one of:

mountsd on the exterior of said cabinet and placed adjacent to said cabinet.

21.  An apparatus according to any of claims 1 to 10 for use in a vehicle and
powered by the electrical system of the vehicle, said dripoff collection vessel (25)
further comprising: one or more spill-suppressive means, such means being selected
from flanges extending above the liquid level a distance sufficient to prevent spillage

10 should said dripoff collection vessel (25) or said enclosure (21) be suddenly tilted to
an angle of 30 degrees from horizontal, a fitted top cover having a vertically-
extending vent tube, an array of splash or spill resistant internal flanges attached to its
walls, a fitted non-wettable porous, foam-type top cover and a freely-moving gimbal
mounting.

15
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