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DI SPENSI NG APPARATUS 5 FIELD OF THE I NVENTION This invention relates to a
port abl e, wpasabioeo wat er gener at or/ di spenser capable of receorsoz/og3éi quid
water for human use fromthe humdity of environmental air and sanitizing
it for human use. The water generator of this invention draws in noisture
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el ectrical mains, singl e/3 phase, CGAPPARATDSe generators, AC, 110-220 V,
50-60 Hz, DC power 60 V batteries or solar charged batteries. The
preferred enbodi nent of the apparatus includes air filters of various
types which renmove suspended pollen or dust particles so that 15

contam nants and undesirable inpurities fromthe environnental air are not
carried imo the dewformng section. The apparatus al so includes heating
and cooling devices, and ioni FREPBETALNBSENTFION Sub- systens. The nost
inportant feature of the basic unit and its variants are filtration and
sterilization syst dits intendéon fglates taleporiable; atable watqtgedermt/étspeme@@anabl@m

cont am nants
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environnents. |, Further x}ib“ d enbodi nent %_ | end thenselves to ncor oration
into i cemakers dewces and ionizing and oxygenating sub-systems. e most important featur

the basic unit and its variants are filtration and sterilization systems which provide
purified liquid water free from contaminants and volatile organic compounds (VOO)
20  as defined by National Science Foundation (NSF) Standard 53.

The external enclosure of the present apparatus may be a compact, attractive
furniture-type wheeled design, one embodiment of which is further adapted to
prevent or discourage entry of insects. The water generators of this invention employ
ruggedized design and construction and certain embodiments are intended to operate

25 unattended for extended periods in harsh, military-type environments such as
peacekeeping actions, fires, earthquakes and weather disasters/emergencies.
Emergency-use embodiments are prepared with a feed valve manifold connected to
an input port; this permits selected or additional inputs of water from any source,
such as a swimming pool, in emergency conditions such as a natural disaster. Other

30 embodiments are intended to operate in land-transport vehicles, e.g., off-road, bus,
train, seagoing vessels, recreational vehicles, business or home office environments.

Further hybrid embodiments lend themselves to incorporation into icemakers,



WO 03/ 073029 PCT/ US02/ 05636 2 refrigerators, drink coolers, water coolers,
w ndow air conditioners, etc. Another enbodi nent includes an automated
pressuri zw0o msab3oes mani f ol d, equi pped with sensors to det ectr/usamomsount of
wat er bei ng generated, connected to a prgssurized nunicipal water supply
to provide for adm ssion of nunicipal water into the 5
recirculating-purification system this sub-system would be activated under
at nospheri c coeftigeiatons deink choleispiater lveolgsnwindbwoar amditmbers, dte. ofmdthes
envi ronment al ir. The nifold. is essurized either. hy the ni.ci pal
wat er system of By ER “i‘°ﬂ"[%85r fal auﬁ%mrraﬁg({alpf‘?fwnﬁ Pave | %Hategmﬁ?e p@rrﬁtgi ng of
purified wat erseadorsatoddetgrk theamountion water eingi gehératdd,r @hfidcgrtataofressulifea
maker/chiller with or without electrjcity., Such 10 enbodi ments include an
el ectroni c corTY¥fPa SHUES FIPRYI 19 péovrlplecko(gpnggsgggoq , Mpgcip water d’i’tf’tﬁ‘vﬁal
operati onals paearflfisp@ificitin gpRehattRs amdyiemaGhblMate aédvafedalhde nodes
of operation along wth related visual and audi bl e node/status indicators.
The el ect r oni catmesphericosonditiers whigh ligid dhe grmenation pigwater Eemttheoenvirepmental| at i on
within the ap a ; ‘ ; I t is full
there is al sop‘gl? owg ir%a%l,f&\gfﬁ%)gf\ési gz%&;&gltrﬂg tlt(?t’i ?ﬁ%ﬁg”c‘gﬁ?‘f%ﬁﬁg% Pg%
actuating an dhtemal perp allowing femirmddiates dispeasingl of punfiedt watedar eadrinkingess

wat er bei ng gene .intao i t.ional temor staorage vessel.,Still
further, conpgfgyﬁt%g)géﬁgtg-at?%ge%%%éd%emn eg/ a}c{%fl Wi oﬁrv‘ggllﬁoﬂggeﬁ‘t%? t‘reéa‘%l or
sports uselo ArensbiotinfehistiadiudeSanugl@trohio dortidly gpesifcdiie acdadropedckstr, a6 sehsst
particles so that conti%g] nants and undesirable inpurities are not carried

into-the dew fEIAQgerational parameters o the esperafphanddo pgivatealemativs @edesiofwat er

connected by MpefakionliIsEORMNEFlatdd VidublBd aSAible nod@MatiEinibdibls! B eldctbhier ed and
di spensed when there is insufficient condensate. Both the condensate and

the muni ci pal SREteralsogreyides dhegiming toscopielesecifcplation within therappatatipionkeep  NSF- 53
standards. ThepWaled Sr@WhSH HRC &q%ﬁ § . / SildnLGiRal . wat er
is also purified ian ral; Bact eri ohgt%t ?Jéﬁ ggﬁ% g}eﬁés]ga%%r E%r%}sg%{’ekkgﬁggslgri a
killing deWi cestonsticallyvontsoligd, for acivatyge e rkttoically ror amanudlly ropeiatdetalveitght .
Further, the r i Sl ze. - wej which makes it readil.

portabl e and gg%gtb%é&gfw 3 eélg%%é ﬁ%‘ﬁ‘g‘?@gnmtg ﬁslfmn rsyﬁtlerélcoéé%r%ﬁ? Vgssgf ﬁbyt op, in
the attic, garfagieerconpadiduggagenyprentotinieds @b e provddedfadir el afspory@euci ng

condensate. The appar at has qui ck di sconnect fjttings for attaching one
or nore renpte di sﬁé‘n@%?‘gﬂb‘? Ul Fmeve ﬁﬁpﬁ{ji.eé ‘Pﬂi@ %rn‘g‘ﬁﬂipﬁ%‘ﬁ'f’s 80 &t provi des
a contaminants and undesirable impurities are not carried into the dew-forming section.

20  The apparatus may have municipal water connected by quick disconnect ﬁttings so it
may be purified, filtered and dispensed when there is insufficient condensate. Both
the condensate and the municipal water is filtered by a water filter certified to meet
NSF-53 standards. The water from collected condensate and/or the municipal water
is also purified in a bacteriostat which contains appropriéte bacteria killing devices

25  such as an ozone generator or an ultraviolet light. Further, the apparatus is a size and
weight which makes it readily portable and capable of being hung on a wall, or placed
on a sink top, in the attic, garage or other convenient location favorable for
producing condensate. The apparatus has quick disconnect fittings for attaching one
or more remote dispensers by flexible tubing. This embodiment also provides a

30 recirculation loop and a computer programmed timer to control the compressor’s
offfon or reversal time interval to maximize condensate collection when the

evaporator is freezing due to environmental conditions.  Digital counters and a
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The consensus of most medical experts is that water supply is the single most

critical factor to human health. Over 400,000 people were stricken, 4,000

20 hospitalized and over 100 people died in Milwaukee in 1993 from Cryptosporidium,
a bacterial contaminant in their city-treated drinking water. Natural Resources
Defense Council estimates that in the US alone more than 900,000 become ill each

year from water-borne disease and as many as 900 will die. There is also an
increasing awareness that "bottled water" itself may be no safer than municipally

25 treated water. Some citizens feel protected.by household-type water filters. However,
of the over 2,000 types/styles/sizes of ﬁlters now being sold to the public for
additional treating of city water, only a few remove significant amounts of parasites,
viruses, bacteria, pesticides and heavy metals. While contaminated water is harmful to
adults, infants and young children are at much greater risk from drinking impure

30  water, particularly water with high levels of heavy metals or radioisotopes.
Therefore,v it is essential that a filter, such as an NSF 53-compliant filter, be used to

remove impurities and VOCs. In addition, operation of a water generator in the
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build up in the user's stand, necessitating periodic cleaning to maintain water purity.

20 Relative to dissolved and suspended contaminants and undesired impurities, "bottled
water" may be no safer than municipal water.

Today, 75% of American homes use chlorine-treated water. A problem that is
just beginning to be recognized by the public is the reaction of chlorine with organic
materials such as decaying vegetation. These reactions produce by-products known

25 as halogenated organic compounds or trihalomethanes, which are known
carcinogens. A recent study concluded that 18% of rectal cancers and 9% of bladder
cancers can be attributed to by-products related to water chlorination.

At this time, the market for portable, potable water sources requires: (a)
generation of high-quality water which is certifiably free of all impurities which are

30 health hazards to infants and children in particular, (b) no necessity for storing and
moving heavy bottles, (c) no requirement for expensive, complex maintenance

procedures/cleaning, (d) low operating cost, (e) no special wiring/plumbiﬁg for
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25 US5701749, issued 30 December 1997 to Zakryk (Zakryk-749);
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15 - Handle grips for easy movement by lifting or rolling;
Medical/ food-handling-type tubing and joints for water handling subsystems;
Chemically-inert, thermally-conductive dew-collector surface films;
Working fluids in heat absorbers which comply with 1996-edition DOE, EPA
and ASHRAE standards/ regulations (such as refrigerant fluid 406A);"
20 Ruggedized, long-life components and sub-systems;
Safe, convenient dispensing height for hot or cold water;
Electrostatic or conventional air filter with or without whistle alarm for
blocked condition,
High Efficiency Particulaté Air (HEPA) filter certified to remove pollutants to
25 a size of 0.3 microns;
Night lights for controls and delivery valves for low-light situations;
Air-heating strip and fan (for outside units); .
Water filter capable of meeting NSF-53 standards for VOCs;
Recirculation of wéter during periods of generation or on a predetermined
30 time-interval or waterflow basis;
Provision for automatically-introducing municipal water during certain

atmospheric conditions;



Working fluids in heat absorbers which conply with 1996-edition DOE, EPA
and ASHRAE st andards/ regul ations (such as refrigerant fluid 406A); 20
Ruggedi zewlp oB/oT8924 i f e conponents and sub-systens; Safe, ceovaIshIEORG36

di spensing hei ght for hot or cold water;,El ectrostatic or conventional air
filter with or without whistle alarmfor blocked condition; High
Efficiency Particulate Air (HEPA) filter certified to renove pollutants to
25 a size of 0.3 niPepusien fonphgnging oujputyibrasional diequenfysofadithseri¢ pesbeaptiph| ves f or
| ow- | i ght situations,. ..A k=heatin i D ( i.d Lls), Vater
filter capable of rrrﬁte(’(’avtlsllérA{\lgEo!{lgbﬁlio"%ls‘l %t %’trt\(g{éa?ﬁgﬂt %Jrug@&ép&/ﬁgg?’raélu%’gw g%\éof wat er
during periods of gener abdeoemergeroyncendpioesiet ermi ned 30 tine-interval or

wat erfl ow basis; Provi.sion for automatically-introducing nunicipal water
during certain at rﬁ%‘g&ieeq“ggls%ﬁmr?tfogﬁlssfﬁw /d('f?%ﬁ'm PCT/ US02/ 05636 7
Provi si on for changuigk @isdopntict pdvisihs @statonhéctih! @ @yistdig applidr@eOfich dgest
control; Provision for manual aor aytomatic introduction of water from any
source under emergency 'EREFERITS dersmakeriansithe ed vi sual oper ati onal

stat us/ mode di Spl af&imoR IQMiGK o ERARSispBiis@il Si ons for connection to
exi sting appliances such as refrigerators, ice nmakers, and the like.;

Renot e | ocati on of Quitkt difcomnert fittingsite pletowater; lingiliorauge df muwpipalovatéri aftérngs t o
inlet water line for us i i pal m% r. d h..t he
bacteri ostat, when i nsu??slg%dl émr#;“gglon elr)lsa ggtats%ﬁeg %’?@%ﬁﬁ;c@géng%gslsl engt hs

of flexibl® water |inesplsent;ng qui ck di sconnect fittings encircled by a

sl eeve for easy conpection of th aratus tq r.enote I spen s: A leak
detector which shut@iges ?6;5‘6\?%&0% e avafer ey deving Sick SRR Hitgs

encircled by a sleeve for easy connection of the apparatus to remote

- dispensers;
A leak detector which shuts off power if a leak is detected,;
15 A unit made portable by its small size and weight;
A unit capable of mounting to a wall;
A unit with a thermostatically controlled heater to prevent freezing in exposed
locations; '
A means, including a quickly reversible refrigeration cycle, for alternately
.20 freezing and thawing the evaporator to produce condensate under
‘normally undesirable conditions;
Alternate sterilization methods including ozone generators for purifying and
treating discharged air and negatively charging water;
A UV canister optimally designed to require water flow through bacteria
25 “killing zones™ so as to maximized bacteria destruction;
A UV canister having sensors to permit sufficient water flow as will maintain
a constant water level in a storage tank;
Provision for gravitational introduction of condensate from evaporator coils
directly into a UV canister;
30 Provision for sealed, disposable UV canister;
An easily removable, easily cleaned storage tank;

A secure tube for introduction of medicines directly into the cold water tank;



15 A unit made portable by its small size and weight; A unit capabl e of
mounting to a wall; Aunit with a thernostatically controlled heater to
prevent fweazrm2d n exposed | ocations; A neans, includi ngCa/usouz/adebe/
reversible refrigeration cycle, for altegnately .20 freezing and thaw ng
t he evaporator to produce condensate under normally undesirable
conditions; Alternate sterilization nethods including ozone generators for
purifying and tredecireylation ehwpigethraigh sterage frak and @n@ﬁah@sﬁglmﬁer; A WV
canister optimally desi %ﬁigat&?tréa‘? |4i§ Wwater flow through bacteria 25
"killing zones" so as to naximzed bacteria destruction; A UV canister

havi ng sensors to pPultiplé sdidfcbrecdhercbal fittere forfrénawirgsV@OLY;l mai ntain a const ant
wat er | evel in a storage.tank: Provision fg?rnmqr'avi tational introduction of

condensat e from evdbBFEE & Mipqralizing he purs qandensiles " ' v cani ster; 30 Provision

for seal ed,s di sposabietf-pevhifpapiingt thét; wilfotelesthicyif gy abl e, easily cl eaned
storage tank; A secure tube for introductign of nmedicines directly into the
cold water tank; W& Bsieoytooynnistaly uesrowlas gl gvates thsough the| steragsntaph, Ut er

through storage tank anghdderCami &if @fiers And %%?(Heﬂg iPh RannBE ML akaRisT eat ed
water; Miltiple solid-core charcoal filters for renmoving VOCs; A neans for

m neral i zing the pure conaetingswater; 5 A self-primng punp that will not

destruct if run drﬁ/pégéﬁlﬁ%{gg;?dyo%ﬁog‘%@%ﬁ: tlx Jé?rﬁiit & 1%%3 &J‘[Vat&i{h%ughhrough

t he storage tank, ters an nponen I n-a manner
t hat di sal lows st andi ngplidaberfilters qod gl dlodvrapd exterhyl dspersatgpnefioagn t o permt
circul ation of watey tgrgugh .10 solid-core filters and still allow rapid
external di spensat_i‘ébl?'faa f Peaf0i®at er for heati ng a room

A heater for heating air passing over the evaporator;
Large wheels to facilitate movement of unit over uneven surfaces;
Ground fault interruption circuitry;
15 ~ Multiple-speed squirrel cage fans;
A means for oxygenating the processed water;
NSF approved tubing rated at 400 p.s.1;
An air freshener tray for adding a pleasant scent to air reintroduced into a
room;,
20 Child-pfoof valves for dispensing hot and/or cold water;
Dual on/off switches: one manually- and one electronically-activated;
Fuses and/or circuit breakers;
A membrane switch panel to control the power, operational mode, fan speed,
_ - display, and timer function;
25 A line so fitted as to permit attachment to a standard refrigerator ice maker;
Insulation on cold lines to prevent “sweating” and moisture build-up;
A unit of such size and weight as permits sink-top use;
A water-generating apparatus integrated into a typical window air-
conditioning unit;
30 A means for purifying water by vaporization and condensation; and

A reverse-osmosis membrane filter, waste water from which may be recycled.



A heater for heating air passing over the evaporator; Large wheels to
facilitate novenent of unit over uneven surfaces; Gound fault

i nt erruptwonsoiioeui try; 15 Miltipl e-speed squirrel cage fanogjushe/omeans for
oxygenating the processed water; NSF approved tubing rated at 400 p.s.i.;
An air freshener tray for adding a pleasant scent to air reintroduced into
a room 20 Child-proof valves for dispensing hot and/or cold water; Dual
on/ of f switches: orid&enpaienl pyblicatious gvotedehayer gemersly | dischose:i (@it mdustrigfyses

oper at i onal  moyao-nae ol R HARRL B FelrPRNE-od OB ok BF RRUET

fitted as to per(h) tvatat paifienpmdt portablestispardbans dvithadprimiped VO caniseees, apk &) ;

I nsul ation on cold,lines,to prevent. "sweating" and noisture build-up; A
unit of such 1% & lbﬁetvgr:i@éprgmrtag%?fﬂﬁ Bgf’@ﬁmﬂ?e‘fvatﬁr Gﬁggfo-ng‘gﬂ%‘?( ating
appar at us it egiridi§tnd fnPertdry PDEdils OfEHONY thdsé refGenael dré follgvgini t; 30 A
means for purifyi n%gwater by vapoarization and condensation; and A _
reverse-osnosi s nemsiXma2 distlogss 2 fixgdspesitioa: lamevplyme g ratewatergeneiaioicl ed. WO

03/ 073029 PCT/dJoR! R G36blyifk Ik A8 1oPalntifedd SiQNSLiIBAL SFurriRg b agBer al |y
di sclose:. (a) industrial ~ water-condensation units designed to be

per manent | y- atdesie égdeseritigd;iap dhayingaductsdfige bringingr thisisyppka 06 pmpienti 4 tr de not
portabl e disp ' | ol ' r (GG L a

qui ckly rever g}gﬁéeg?déﬁ P%%?%%Itm eé%agy P gt?i?réaxﬁllte%egl‘ée% letgh%gcg?eﬁg%?c:%stﬁgli' nlow 5
hum dity ard tBepttactedy permidenaldustwoik"sio iaraterizibfighereds eaacibg hronghs

foll : Reidy-512.disc|loses a fixed-posit)qn,., |arge-vqlune, high-rate
vvgt e(r)'W;ene(ra:at gar“ °‘€sl'14jet ‘é{ﬁl %P'?‘Srstr‘éﬁbrﬁlcﬁﬂq?lﬁﬁ‘ﬂg J| %llﬁgfe Se'rng’tcﬁtoéfn “’é‘?{%dfse of fice
bui | di ng, | aungys f&tthe U @ampde¥ir EGfters andl Scer IO 26 meRdHed Brigfs toshek OF

bringing this supply of anbient air to the device and for releasing the
air back out siTOT FRMPRIFHtE eOfafhee APRAFalYS, arep BuRlly, charadiyizgd by single-word

descriptions such as "air filter element", "evaporator coils", "condenser coils", etc. In
15  both Reidy-512 and Reidy-446 patents, the drain is located on the base of his water
generator, a position which makes the drains completely unsuitable for dispensing
water unless 'the machine is placed 'on legs or mounted in a cabinet. Reidy-512
teaches two passes of water past ultraviolet light tube to kill bacteria whereas the
present apparatus provides for automatic, continuing recirculation of the water in the
20  final delivery tank through a UV bacteriostat zone. Reidy-512 has a number of
additional limitations and shortcomings: the user must set the humidistat and
thermostat. No provision is made for insect proofing of the cabinet; and the gravity
flow water filter is located under the collection pan and is severely limited in both
flow rate and minimum pore size by the gravity-feed pressure head. In the apparatus
25  of the present invention, water flows through a filter under pressure from a pump;
this allows for high rates and small-pore, filter/adsorption media such as a
porous-carbon block in the NSF 53 certified filter. The present invention also
provides that liquid may be dispensed directly from the apparatus without having.to
remove the storage tank whereas Reidy-512 requires that water be poured from.the

30 removed storage tank.
Poindexter-516 has no germicidal light nor a remote collection diverter valve.

A drain is shown in Fig. 2 but none in Fig. 1. The drain is shown on the bottom of the



10 The attached, permanent "ductwork"” is characterized further as

"extendi ng through an outside wall of the structure or dwelling". Wile
sensors, wpdBoaters, interlocks, alarns for the UV | anpsPcaiusot/idssers and
water filters are nmentioned briefly, othgr nmajor conponents of the
apparatus are usually characterized by single-wrd descriptions such as
“air filter element", "evaporator coils", "condenser coils", etc. In 15
bot h Rei dy- 512pa#réturevhish, £48 thadleer &, essentallyrinoperable andcifraisedom 4 flandbase of
his water ge R Lt g, j I conpl etely

unsui table for égédr?sll?efa\ %&e@%ﬁ%ﬁ%ﬁ%@ﬁ%%@ﬁ aced on | egs or
mounted i n a cabi ndngleR8B dys Shntidligacwe s tanden p dehwoslifpks. WAt esecqndsstage
ultraviolet light tube to.kill, bacteria whereas the present a rat us
brovi des for AUPBREI UL i PSP RG St e RaE Rt S IREER . 150
final deliwerywit@nné Rinolitg kvith thd\arireslizey thatsuéeti heard evateReiodi-neila? ré@B 78 nunber
of additional linitations and shﬁ{?tcom'n s: the user mu ietmselth.e
hunmi di st at andC 2 %"’rsﬁbest‘e&fe.d TR B RESER Emﬁ‘HﬂeAf fiher jp B’[rB’Eﬂ‘tPﬁg of the
cabi net; and the cadNdet Xoil il MY tRARN tahit ist @At & prdvatar@fbvdNseihe it @@l | ection
pan and is severely [imted in both flowrate and m ninum pore size by the
gravity-feed pieasiagmathpataepening therefrigpigat systge. Sull firtherypaipferanehproblélient i on,
vater flows thlgBmand bbdifhing M Qaild! &5 SHEE afe’ ol ARpensihdvaval dn@us f or

hi gh rates anzgngrrapp- poPe, ﬁ)?llmgt er/%ﬁ’sbﬁpt%%n n@rcﬁxge SUChr as % ‘r’)'or‘ous-car bon
bl ock in tte NBFds®h avasidé¢ gaborlyi loeated, foTmeplasing sharvalvas\beeauso of tiedipntedr ovi des
that liquid may be. di spensed.directly fromthe apparatus w thout having to
renove the stoéré%egssemg%rﬁ H\lf\ﬂjglrréogguoﬂ'ei dy-512 requires that water be poured
from the 30 reno\prethdetter-Hgaleictibés. a fainkshestdet hir-odding @il aml gdlectionipdal | i ght
nor a renote collection diverter val ve. drain.is shown in Fig...2 but
none in Fig. 1Vhiehaddspigific @HEB%?S ‘Pf“t‘q‘i aﬁBﬁW(ﬁ‘Pestr}?ésl\ﬁfb@O‘g? 6%51’@?9
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i noperable and, if raised on a stand, nakes a top-heavy unit which would

requi re pebmarfadiitionaThe specifiertion semsghte epaBdstal ensthe hippnef dhemiggls nsbleden
' the st or age FARFas i Be P IR TR nelirtotnd by B SRt il 8 or L =
real i zes that mupletdiemimedablaindthevpuldahsateissanitized b pasinguadsr the germi¢idal heat ed
water in the qlrgﬁtss%%ra]atp ar atus. A further problemof |ocating
| Harrison-459 uses a UV lamp tube to treat the discharge water stream. This
20  indicates that bacteria and or algae may be growing within the unit or its plumbing
connections. This unit also must be primed initially with approximately 10 liters of
start-up water which can be a source of initial contaminants, such as VOCs which
are neither removed nor broken down by either UV radiation or granular carbon
charcoal. Whethér this technology is compliant with NSF-53 remains a question. In
25  the device, the compressor operates to maintain a cold set-point temperature within
the water tank, i.e., the compressor operates to cool the fluid remaining in the tank
even when the device is not actively producing water condensate. In contrast, the
present invention saves energy by shutting off when it is not producing water.
Further, the present invention may include a wheeled, furniture-type, user-friendly
30  cabinet complete with carrying handles, disposable cups, related holders, diverter
valve and air-filter blockage alert. Also, since the present invention is fitted with a

gravity discharge or pressurized line, it is possible to draw water even in the event of



t he condenser coil in the storage tank is that it prevents renoval of the
tank for cleaning wthout opening the refrigerant system Still further
mai nt enarwe opotdokens arise fromthe positioning of drai ngCTiuse2/9seshere are
no external dispensing valves and 10 the,drain valves are poorly |ocated
for replacing the valves because of the limted access inherent in their
| ocati on. Poi ndexter-516 describes a stainless-steel air-cooling coil and
col | ecti on para pewdrdhiluael d The Hgrrisbn-¢3hanity whhtenployo st elettricnoledcad valvé,ng and
does not speci cifie. type.of stainless steel. 314L, which is
required for \A‘/&%ué&r Q‘ﬁa‘t’%%ﬁf ﬁ%deﬁlﬁerﬁ%’agﬁﬁ%&hf ghens Of ﬁﬁﬁtfl?aﬁlp‘&‘?.po‘f'ﬁre speci fication
\?\ﬁ'eshi nto great detSiifdnscmmmrmri;l"éxyﬁ'ﬂﬁn afany bethie Game dUﬁ@dr?bies h@Haﬁis&iiﬂlSSEF eas

ich contact water. |Ln the presen aratus, the storage tank is
conpl etel y rerﬁﬁ?ﬁeﬁ’l‘éagﬂd“b‘ﬂ@“@ﬁrfgtéﬁg%ﬁwgg’é‘%ﬁﬁ“tgi yaamp Whije Seansgnifder the
gernicidal s |idgdtharg@deVicdl is khdWBon b1 Kgufd freA5&atigSs 85d a%éfa{mgcya}h&tébﬁaréo treat
the di scharge water stream This 20 i1ndicates that bactéeria and or al gae
may be grow ngohsReRifigd-t he unit or its plunbing connections. This unit also

must be primed initg@hlo¥s Wdi OX LRS! ] af = up_wat er
whi ch can be a sour égho %%vﬂeg{ap%g)ﬁ%aréeﬁacﬁtta@?t %ﬁgﬁﬁgﬂ{%@%ﬁ%ﬁ%are
nei t her renovewaterdwelbookehlic depply) whichicamba indtalled elbwitheocpuoter gr ennlobedrin car bon

charcoal . Wet hey . t hi-s. t echnol.o is conpliant with.NSF-53 remains a
question. In Z"Sgatli) tgt' &z“\?iu(?l(e%,m?rﬁléq%%t %aﬁﬁég@"rpl"%d;i?rtm%‘g 4 @‘erpé???fsaiar?eﬁm%ol d

set - poi nt teenpertainuof ehevindoniing fldvhie divateltotsastk, i.e., the conpressor operates
to cool the fluid i ni in the tank ~even when the device is not
actively produci ngma@&@gﬁa%'ﬁ%r _%.de‘T‘W f@(ﬂ?ﬁ“&g‘g,a“f h@ermgr%%‘&mg MaPENt i on
saves energy hkiroS$itctivdial @afcodiN@id 4 tplistic ARth RIcRPEL MGr\alk & probablydobier , the
present invention may include a urniture-type, user-friendly 30

wheel ed, f Y, i
cabi net conpl SPEPHnE Hith ASFyT3nviandandsi fos & OGiresiouala Fehes, ip Bas nogirexisien fe| der s,
diverter val vgh@ishedikithtidnt @ wakr &F alafhtd; Opeat resent
invention is fi ?t ed gwi t'ﬁl arl grwaa\%rty&gl sghar gatén gr&lr%r%esa?h?al%gdgé{gﬁlﬁg%l t is
possi bl e t¢ drbapassvat er even in the event of WD 03/073029 PCT/ US02/ 05636 11

a power failure. T Jarr i son-4 uni t i ch enploys an el.ectric sol enoid
val ve, woul d not Ege g‘g%?reﬁateg% étF‘?%erve &%’E‘*@W}‘%’F %%@%B%%éaé“ g?lceéls%séet"?i cal
mai n power .  Sodksspotheid é2pstafdre frsmiffeosimgramiyr ol dohidens@diowl edtes; WaRbicaS as

Har ri son- 459; . . . . :
occur with cool ambient air. For example, Reidy-512 patent describes water

production cessation at about 10 C. This limitation occurs because: (a) obtaining
20  condensate is inefficient, (b) condensation is not cost effective at such low
temperatures and (c) the evaporator tends to freeze over at lower temperatures. This
limitation also occurs because of the design of the water generating device using a
typical hot-gas bypass deicer which is not computer controlled for

. temperature/humidity combinations.

.25 All of the devices cited are large capacity refrigerant gas dehumidifiers. The.
refrigerant gas from the compressor cools an evaporator coil and when ambient air is
passed by the coil, moisture condenses out and drips to a collector below. When
operated over extended periods or.in cooler temperatures, the evaporator tends to
freeze over due to low flow rate of condensate. In this situation, the compressor is

30  designed to switch over to hot-gas bypass mode. A thermostat and/or humidistat
control assists in determining when the compressor switches over. This on/off cycle

during cooler temperatures drastically reduces production of water until the



further, it also lacks an air filter or a UV disinfecting system Wile
Swanson-442 5 discharge device is shown on one figure, the | ocation and
oper at i ngvpasameters are not specified. Brym 053 provi depCa/udwz/eessé vat ed
catal yst water purifier/dispenser for tap water (well or public supply)

whi ch can be installed below the counter or enclosed. in a cabinet. This
unit merely treats water supplied to it, and in the process, a certain 10
portion of t heCOMPERSHAT SHentyalinstors Whepdempataturg ofiigseraing pir istfae fovg Adoweyersr i nari |y

a device for pgodied ¥ ek 18 fre@fid USRS Sic jjvat ed
charcoal " and a H%IG%S%S%%{SLL }Enﬁl{:e% E)h%oregzr | 'td g%‘. I eﬁi&gteg?%gglg]f &e@%%)%l
conpl i ant wi t hofNiie- BEigstationl aycle thboprolE copdensatt . byFund lo€rseveral éramputes

provi sion for i,nuj. i reul ation .of ter in order to maintain purity,
heater fan and?ogl%r% iegg’%lglg'% fgljl%t%‘glgfgf ssegz%aé’%qwé?g Cﬁ&&’é‘ﬁ%@ cited above
general ly use a tym@RhersqaiE223giescides adi oiirhs 5 yetridelectric (TER podldraittached

evaporators fromfreezin ynder | ow condensate flqw rglgahg\/\hich an occur
with cool ambi'@nt mgdicineegpler, bag spriamipg;ag, inglin Vial; Since ped goofer,

production ces@gldsedis ahombmdiating closed! Brnfll-Vdlithd, SeAleTuRGHHES, hEES anTew ()
obt ai ning 20 condensate is inefticient, (b) condensation is not cost
ef fective at syBlprtiesin siresiye Pafunstion camparedo thgressPipyntebr tends to freeze

over at lower teMpopRhkiEs detbs ankicllirhd Lk b8 vaﬁ.cwgo@jafgggﬁ@a@ﬁ the

design of the water génerating device using a typica ypass
dei cer whi th iigtegroted gusnphe side walist ofdhd baldifg tank t Beepese dheuTE/apparatds ofythe

conbi nations. . . of . t,he .devices.cite re.large canaci.ty refri.gerant
gas dehum di f ilﬁ‘?eg&rllﬁegm rd & Pigegje#la(% aﬂ’glélsls %F%%?tt%go'g%aﬁ%?lg"segﬁ ¥t5%cgl1"§ ogn :
evapor at or coifunaion with ¢lie jaesemtemieneon; | S passed by the coil, noisture

condenses out and i to.a [ 1 0 | . When _operated over extended
periods or in cool %E#ﬁgﬂsaﬁﬁ&e‘éf,%ca{‘?i:g'@gaﬁgfrg‘fb‘f%?@ﬁg%"dt mﬁ?’@@?@rover due
to low flow rafosleplof GRNAGIISRYS phidnit Bhich FiriHéAlicRRes bNPat&ORRE: SRSl S 30
designed to switch over to hot-gas bypass node. A thernostat and/or
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Zakryk-689 further describes and claims the water cooler of the above Zakryk
patents to include a sediment filter assémbly. Here again, the apparatus is not
technically described in a manner that would allow comparison of either its structure
‘20_ or function with the present invention.
Doke-830 describes and claims a TE apparatus integrated into an insulated
picnic or food-transport container. Because the invention includes an air-circulation
fan through the wall of the container, it is distinguishable in structure and function
from the present invention. A
25 Smolinksy-003 describes and claims a typical reversible heat pump system
enabled to collect, under certain conditions, excess refrigerant to improve efficiency.
The described apparatus does not extract water from air as does the present
invention. The present invention, although utilizing in some embodiments a typical
reversible heat pump system, does not provide for a tank for excess refrigerant.
30 Rather, the present invention utilizes a flow rafter to increase cooling eﬁciency.
Goodchild-352 describes an apparatus for generating water from air and

dispensing potable water, and further claims a hot gas injection system to prevent



conpressor eventually stops when tenperature of incomng air is too | ow
However, the present system actually uses the freezing and thaw ng
gener at edwbys@uioek reversal of the refrigeration cycle t®cprusduesse
condensate by one of several conputer c¢gntrolled options for alternately
freezing and thaw ng condensate. 5 MacPherson-223 describes and clains a

t hermoel ectric (TE) cool er attached to a mnedicine-cooler bag containing an
insulin vial. Seaiog of pandenseig onithel evarssater suckithgtganeration of veaterdromeambientat i ng,
cl osed, small - il e i t . SiLm ities in
structure or fﬂuﬁ%ﬁ?@ﬂe@g%éﬁg’ f%l)s(?hix%?@ggghtﬁﬁ\ gﬁltﬁg&\&w%k@ﬁh%

descri bes and wsksaianfiova rafier expansioh evalvei tb hengouFégecherzing opfj aondensae onlihe
integrated intgQ tk}et rsi d‘f hvvaI-I S oft t@% hol di n%ttﬂﬁk't Becguse th(j TE =

appar at us of tHEOTHRYGEAT SR IEVESEIpe DAL RITR QR 18t BF FORIPSaRordY P cul t to
co[(rpa[( e eitshera lie‘aﬁngsmﬁpltbtrﬂiﬁﬁll(l@fempﬁmmé ?mneﬁ&pdsziﬁgﬂarepgﬂ%%ﬁordm?/enti on.h
Zakryk-461 is a CI P of Zakryk-749 I rther describes an ains the

wat er cool er of tﬁé“a&éﬁ“ﬁ@rﬂﬁé%ﬁ{ﬁi"é‘hﬁ \%ﬁltbé%‘f’ ?@ﬁaﬂﬁr“pf’ﬂcﬂlﬁgetge et er
filter assenblifyentidPinffieVes, THOPRY&H invERRANARMME JathSs ASUVanideSspigAg 1 N
detail, making it difficult to conpare either its structure or function
wi th the preselesignady &1t maxmumabacieria gigstryctipn. hasr websasr mpass  fan dnedicalings t he
wat er cool er - : t o d.ncl ' falter
Reserbly. ter onaedPAR ONE oA hiiie REGRRAL Rplch WO S Mo, e
manner thato wouirgr Qif| Konsbexgrddr issaffiliadéd eiithhibe AssignestfAppbtant ef tR0 psent unct i on
with the present j.nvention. Doke-830 describes and clainms a TE apparatus
integrated i ntlgveghm}'nsul ated picnic or food-transport container. Because
the invention includes an aiDISCLOSURE OPTHE BENXWENTDONh the wal |l of the
container, it is digtinguishable in structure and functi.o]gmgfrom he -

present invention. | AREPURHOE AR APPRIBWS tQn&eneraly fEinking \waters oY

reversi bl e heajonfénsaion Ysit RBktufN &Bhe thet AnGIhbRC tAIleHRRARS emBddifdnts GREWI ti ons,
excess refrigerant to inprove efficiency. The described apparatus does not

extract watder tpilosing f theysysaedr mpaingne peduction rppé sficispcy Mhvaripd eknaaies,
invention, alt Lld,zi 1N 1 { : j . r,si bl e
heat punp. syst S aults shd 6 Bllngs 1ARNE SEBRILARLn Fol BRh e BATEE) ' 55
Rat her, the pritbeimes nwoegasingiyn more [difiedt @ fenove mafsture flom lome heaidty @00l i ng

:{ T, I g‘lngncy. qurglge%tlur%_a%r%gspﬂgn%ccrohgllggns.ar}n 18p %\ru?'ntd%ls cc];n%l;tiogs? r}‘)%vafstl(;nnig rr\llggcta er from
for automatically purifying municibal water. The system also utilizes the tendency of
20 evaporators to freeze at lower temperatures. By specifically controlling the freezing
and thawing, condensate can be produced in temperatures lower than the temperature
at which most dehumidifiers automatically turn off.
The water generator of the present invention operates within a closed housing
and incorporates dispensing subsystems to deliver water directly to the external
25  dispensing valves. It is not necessary to open the housing every time a small quantity
of water is desired. The housing panels and various openings of outdoor
embodiments of the present invention are fitted with tight-sealing flanges to prevent
insect infestation and environmental contamination of the water; alternatively, such
units may be fitted with an ultrasonic insect deterrent. Any dispenser that is

.30 designed to work in remote, harsh environments must be designed so that the outside

envelope is infrequently opened and then only for maintenance.



di spensi ng potable water, and further clains a hot gas injection systemto
prevent WO 03/073029 PCT/US02/ 05636 13 freezing of condensate on the
evapor at owogaofsoehat generation of water from anbient ai PCAUSHBOGBESE at ur es
as lowas 50 F is enabl ed. The present ijgvention, in contrast, wuses a flow
rafter expansion valve to encourage freezing of condensate on the
evaporator, and then reverses the heat punp cycle to thaw_ the condensate,

or |y uses 5 a hededgwdenming susfagesiof theipresent divsntiontage preferabbhplated withassi ng
over ‘the evapos ff incfehfdht Yate GPRSP Hafkrdt> MegS GitleP fn dof ARSbE QARG al uS
upon which the present invention | nproves. e prese I nvention turther
clains an UV cavhiewd &psimilpt iesuitl | For egbagpiley sibar platingramiksjust isaetle butatentdssbr uct i on,

as well as neans.for nedi. i Lneralizing,. and oxygenati the

ext ract ed wat ardtir A ghidion FIOREE, sfeniBuisfics U HRISLRAOUES
affiliated s tthe pHer #6 sf gradsy vp Ekwdamiingddurfatee withefsedigrade nidreriils euth as
DI SCLOSURE OF 4 NVENTI ON The, present invention is an appar at to
generate dri nk{“:ag“m‘t’@?h fspd t%é?f’d‘é?"lz‘aﬁ insulats} r%’?ﬁré{‘]‘"ﬁ‘r‘éaﬁsﬁrﬂ%ﬁé‘* Sﬁﬁﬁpher e.
Al ternative enbgdieprents allow 15 tailoring of the system for maxi num

production and efficiency in varied climtes, tenperatures and/or settings.
Vari ous options foFopsmhedinens iipndedfor ae rachame qri ofice. sastain of thednserds

i ncreasi ngly %ﬂ%uﬂlstﬁhg'fﬂa&ués%ag%@‘a}{ﬁteﬁ%ﬂ B Eglglplén%m T T

t enperature atnospheric-conditions. I'n low humdity conditions, provision
is made for dumgmettypsdtylipg sl infle thepresent watgegenwatoedispefiser rayrs desinable s o
utilizes the tf‘épgf%@ﬁ; me? e%g{ea&}%rc%}.% ﬁnéfw"h{]%%est@nﬁs WS i PsE A ur es. By
specifically controll'ing the 17 eei ng and" t haw g, condensare can be
produced i n t ahfeetahperatwred, Ovvehiot} doddaridraenbieatn@ootihgiofthe ahtemdsiacdomplistied

dehum di fiers aut tically, tur,n off. The water .geperator of the present

i nvention oper®t gl@ﬁ tahis?f%da@f J&at 2botker rf@““’&'n&“igﬁgﬁf‘ﬁ%rQf‘yeén‘iﬂ’&oﬁ%ﬁsi ng

subsystens to rd@irieVdtle WBsIRE of bihBCditedhatives it a8 REIRSrIAeCt of ShdhhiSdlRIASHNE Val ves.
It is not necessary to open the housing every tine a small quantity of

water is dbsi reeglingrefeciso 1?15’“Mée@&‘ﬁ@dﬁ_aﬁﬂwd&ﬁe@ﬁl%@@@faﬂbm%d%r
embodi ment's ofynd §&oRIHS R absBiteNidyRR t8r&ubé bi Qgﬁﬂﬂ\ﬂté Bolsh@d tewraaigh N4 f | anges

to prevent insect Inflestation an nvi r onment contam nati on of the
wat er; al t er ndildup ipsidesefdhe housing. Another method of chilling water is by incorporating a

thermoelectric probe-module as a second heat absorber; the unit is mounted on the
outside of the tank and cooled by a fan, A |

20 To produce hot water, a heating element is placed within a heated, food-type,
stainless steel tank with an insulating jacket is added. An alternate method of
supplying heated water for delivery from an external valve is to provide an in-line,
resistance-heated tube of sufficient length to heat water being delivered from the
cold-temperature zone of the cold water tank to the hot-water external valve. Also,

25 an electrically or maﬁually controlled diverter valve may be installed to allow
pumping into a container outside the housing. Incorporated is a secure tube to
permit introduction of medicines and/or vitamins into a separate water tank in fluid
communication with the storage tank. This feature is particularly helpful in
undeveloped regions where mass medical treatment of an entire household or village

30 is desired; accordingly, the bulk water may be treated via the secure tube. The
present invention permits recirculation of the condensate without disturbing the

- medicinated/treated water. For convenience, the storage tank is easily removed: the



units may be fitted with an ultrasonic insect deterrent. Any dispenser that
is .30 designed to work in renote, harsh environnents nust be designed so

t hat t he wotosiod®29 envel ope is infrequently opened and t hemrcwonisy2/63sB6

mai nt enance. WO 03/ 073029 PCT/ US02/ 056365 14 The dew form ng surfaces of
the present invention are preferably plated with gold to increase the rate
of heat transfer. Metals other than gold nay be used to achieve a simlar
resul t. For exAfpgeetanks i hasratigrheditedf alloafidke torege task wenisors, which likisdifted o
oxidize in an E i e, i o .

i npr ovenent ov&él?%&tgweayﬁé or tgé}?o 0 coegshrﬁ%eqﬁ‘ﬂ(eﬂéggv&@gpiﬁ?or?geés@g%g%eés W th
f ood- gr ade natconmnegted tehmgorasnsoifef | on(r), which tend to reduce (i.e.
insulate) rather than increase .the rate of heat transfer..For enbodi nents
i ntended for use i ﬁzﬁg HEHE Orengen ilsc%%pgegrtf’a?encwe‘itﬁ 9 ﬁ’%“@%ﬂpalogﬁﬁp%

dust - seal i g fpeadide teatetiByatdreveanin comidionn gthénieis @abpossble topbaseniEECistt t h
attractive, 10 furnjture-type styling. Jo make the present water

gener at or - di sRASEY OhBplEr Weé“&%{’ﬁ‘fté“ff‘lﬁ‘g ‘Wh?feaﬁ@?te%@rﬁg agledo agaspt. ypder _can ‘be
fitted with suReyehe FnlRbnsPHadHFbMa sW@tebuchlas ak»bfnﬁﬁn% PO GARP PR 10 | - €
hot, cold and anbient. Cooling of the water is acconplished " by adding a
secondary heatemgisaebarinkingrivetsr standardstieroebtempasayy ipatdest poAegoedingly, a

rever se-cycl e ﬂ?@?r%@%t@f ?pgoh]ﬁ Q?I?Lcé%égﬁ?ﬂtééﬁ? r?ﬁé‘d@ WSl &l &%%38%% or

chem cal / magne cooling e nsul ation rmay be provi
surround tke cobstancesfisicganeatad inl limeewitlothe exteenab @a@nddat o leasmte plysyr fbe sour ce

to reduce or elim.nate noisture "sweating, and bui.] dup i.nsi.de of the

housi ng. Anot K& Serﬁefnﬁgﬁ“)gfm@h;’? N n%nmeg%h?tswﬁtﬁr ipﬁﬂé'rg'gﬁlélei phiatged by

t her Eoel ectri S/apdrﬁb@hiﬁ&dﬂh{wa&a aors;ﬁf@%eigmahef wb@ag%zﬂéﬁsﬁgmafw@b taﬂél §o nount ed
on the outside of the tan nd cool e an. To produce hot water, a
heating el erred’t“oitée pireylation ﬁf&‘ﬁisﬁt%‘l hg%ft@é?dah%&bt"]ﬁﬁé,an XYENPHPEES B¢ eel t ank

Wi th an insul ahdngd kPmic6duck Sxy2eslRth théWart pidridtiSpdi®iibRd of supplying
heated water for delivery froman external valve is to provide an in-line,

resi stancePheat ed Thoereferredyembadineant of bagjeripstad dicthe preserdrinyratiory iden i ver ed
fromthe col ];aifgﬂngr f ot cal en .t t nyat er
external val vce!l.t so,l%gghg\r?zg%sé%rqe%lgfﬁdygogptﬁ%eugel y c%r?ﬁ?ctéﬁ?etgg I'verter
val ve nmay be iraditpnl dlie canisdriioshapgduopumand atldV-sadiating hulb so aotet diieckethe he

housing. Incorporated is a secure tube to. . : N
» 9 184 0id *conderisate Antd °the fone b effellive bacteria destruction. The interior

- surfaces of the canister walls are coated with a highly reﬂeétive material. This

20 reflective feature is primarily to reflect UV radiation back into the “killing” zone to so
intensify the destructive aspect of the UV radiation, and to prevent degradation of the
material of the structure of the present invention by such rédiation. The UV canister
may be provided in a sealed, disposable unit so placed for quick replacement of the
UV canister without the necessity of opening the sealed housing.

25 An alternate embodiment of the present invention incorporates an attractive
closed housing which is considerably smaller than the basic embodiment of the
invention. The invention is much lighter incorporafing only the essential features
necessary for producing and dispensing water. To enable a smaller housing and

| lighter device, the UV bulb is placed within the storage tank.

30 In another embodiment, the present invention is adapted for integration with a
typical window air-conditioning unit. The evaporator of the air-conditioning unit

coincides to the dew-forming surfaces of the present ‘invention; the remaining



permt introduction of nedicines and/or vitamns into a separate water tank
in fluid comunication with the storage tank. This feature is particularly
hel pf ul iwo oant®eel oped regi ons where mass nedi cal treat meotr/ush2/ess3entire
househol d or village 30 is desired; accogdingly, the bulk water nmay be
treated via the secure tube. The present invention permts recirculation
of the condensate wi thout disturbing the nedicinated/treated water. For
conveni ence, tIeEpeneisage thin grbodiment g fitted inie g enlanged\ -0 HPERID Qunit

PCT/ US02/ 0563 st tank || . 0.l I e,;;Sstorage
tank sensors, q)vl\%?ogﬂ I ?ggli%gm{e?f Fheedép%gl}&@5$ts%;ﬁg4?§g;?&'?cgh%%?éﬁat &{ngzr)r‘gva of the
storage tank toobdivibrigurit s as ¢oemable usengf the prisent inventiorewitle differehti modetsrofsensor s.
The present invention is.adapt to be connected to nicipal.water to 5
orovide treat ainit S bRuRTBR’ Sics R sErra SRR FF al-SolbiBnpaB8 5EE L ovrde
a sufficiert quantliot achizhe Watee prdayictivnnid ansat teperatars] the uhitid fiRfveddapt ed to
be able to accept, under mer gency conditions, ter, froma soyrce such as
a sw nmi ng po_ch‘J%%B"J;ﬂ\an ySPtt‘m‘gléS’ aé?@?‘ﬁ%‘rﬁ??“&%ﬁ%ﬂf%?@ﬁ“%‘t"a “rids for a
tenporary per ighgsicafiG GRsiallcd dh Yaddiflon P FHRI @pital fdxparBion Yalve Obit ChitiligddeinChadr coal
filter to renove heavy netals and other toxic 10 substances is connected in
line with the agmativeato Jayyeerthe preesurer of Wpdeffigerpiirin the evaprratop prds giereby nvent i on
may be so enbqgli i o Hiel b deiBYe, D ' oGl

i ncom ng wat er ?@?a%ggéwﬁ@g%%gr H{eﬁg (\i/vat e%-ggérigéefﬁése?aﬁgn%crl? gsg@%; 5@8 go into
t he circul Bt i gaverdedttheestytht daw-femingasivtfaces theablynthiveing fhet frozzn cordegsteat or nay
be included tg intraoduce o en.int,o the water pri.or.to.di spensation. 15
The preferred ]cehr?t%ga |e(r%é:r?{1§e8fg%g" SEe %)hsetcgpecﬁq‘r’ g ag"“rr'ebgen AR, ip(?‘ﬁsefis an

ul traviol et | icybi the dbly-foratiigssuffticesl @sbedivach Againdptyclitat Bishibre Ikiah bitdigatRef ect of
the UV radiation. The canister is shaped to surround a UV-radiating bulb
so as to diredefpd emtioﬂﬁ?e&t’m%‘?‘fg%?ég? ﬂp@ntqqu%m@f bee‘f‘f“é?l’ PYE%Bacteri a
destruction. TB@rdaDt&kingheadtbk@6EL indr Helterscani ster walls are coated with a
highly reflective natérial. This 20 reflective feature is primrily to
reflect UM adi at i dhthsedk insyffigient pyater pradpetieq or #dhis desired ¢p atfagh gheginftyio t he
destructive aspggieOfeflidifatdV idedthiaplricRiil Gt &9 ,op.of the
mat eri al of the st fucqt u%ée of ltehe pr’ecse?lrf a?nven?@g)ﬁvﬁé}l suég‘h n?eggllt’dgt irBSn. The
WV cani ster respripsatpd by fjddddiseonzecsfittihgsd , Acdordljmglya inhumicipal watsioprpdsemzesl f or

qui ck repl acengnt

efr?gfergtcbr% dispensing system by passing municipal water through the NSF 53
filter and before reaching a storage tank. Further, a recirculation loop is employed to
20 enable circulation of purified water into the UV canister to prevent bacteria build-up.
Remote dispensers are connected to the apparatus by flexible tubing having quick
disconnect fittings. The distance between the apparatus and its remote sensors may
accordingly be varied by simply changing the length of ﬂexible tubing. A sleeve
encircles the flexible tubing such that the tubing may neatly and unobtrusively be
25  attached to a wall. To prevent dust and pollen from entering the system, a High
Efficiency Particulate Air (HEPA) filter or other electrostatic air filter is used. An air
1onizer may be used to further assist in fembving particulate matter from the intake
air and treating the discharged air. Because the water generated is so pure, it may
also be desirable to add minerals into the water. Accordingly, a mineralizing
30 cartridgé may be placed into the recirculation loop to achieve the desired mineral

concentration.



W cani ster without the necessity of opening the sealed housing. 25 An

al ternate enbodi nent of the present invention incorporates an attractive
cl osed howeiosig73skd ch i s considerably snmaller than the baspcTashoaicsent of
the invention. The invention is much lighter incorporating only the
essential features necessary for producing and di spensing water. To enable
a smaller housing and lighter device, the UV bulb is placed within the
storage tank. 30 | iTheriateregenerator/dispraser of theepreentsiopntipm fikna iana-f¢lsn®dapt ed
for integrati ndi on| :
evapor at or of OftB \gng{éﬁc%&%ﬁelg%h? \#’mmé’ a?ér)lsc?'d{é’g %ﬁé’wte?tgr m ng
surfaces of t hdvatagseofthe presant ingention ineludeemai ni ng V\D 03/ 073029

PCT/ US02/ 05636 16(c)or% ents of tth bS] FOdI?E 1t are flt ed into

enl arged ai r - condi t1ofi°h gménal eans, 1ot PRRRINE Aod ispEasing pqfab iWé‘eéﬁfﬁH} 3t us is

separ at el y sat tppetablblapparfusthid in elmasamrmt}cme dédok @NAMEHitHdrthoSR yaSre@iregnabl e
use of the present invention w Fh di fferent nodels of w ndow

ai r - condi t i ondlPPerRppeRtexiemalplymbing arpindtsh t he air-conditioning unit is in
use. 5 To achieve ‘(‘@tﬂbvxﬂﬁ@%o«fpbﬁﬂtué Porl oGy 4rRMRGAR! ptfble wWhide chiRtbled! S
allowed to freeze and thaw. Optinmally, a conputer-controlled flow rafter
expansi on val \f@mﬁieabwah%w ly installed in addition to the typical

expansi on val ve, b‘éé)ﬁ“&\héhh E{jaﬂ Qrawggv icf! e bRt ¥8oork Br !)19&\? rs IR (ppgSsur e of
the refrigerant in e eva%or or an thereby encourage the freezing of

t he conden¥at ewailhlg to eperatgér mmpisraraycl e is then qui ckly 10 rever sed to heat
condensat e dri ps b PCNTHoRT dvbHE s, BF FSBE R RPRR T 268 passed
over the dew froggediagd suddl@éces to be frozen again in cyclical fashion. In an
alternative preferred e odlggir;t t he t haw ng of the frozen condensate may

be done by hot gas () pEorading, p cabingt apnagptysath & lprge wheglsithahis perables s 15 |
there is insufifl cheBs roled SouPbidpatkéd &&h%avbrﬁedttbaféﬂ&%dafp%%dfs&f&&; agh the
unit to a hone refrigerator ice maker/chil a nuni ci pal water 1nlet
line may be M'i%‘{?ﬂﬁb"lfa&?%d by quick di sconnect fitti ngs. Accordi ngl y,

muni ci pal wat er L6 t

passi ng mruni ci pal ?ﬁ? léHrdet%‘ aSﬁﬁt he&hgggéﬂ;e%rp I ﬁ%eq an‘gﬁgrb?egﬁ;éarsg | ng a
storage tank. bFuattatheng, SO@rfebcurmd \geadrating phugadspor by \anpﬁlagreqjxemy, Qzﬁnablleadk(t e
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from wind-driven generators;
20 (g) providing an apparatus that has minimal chance of water contamination
from VOCs, insects or rodents; |

(h) providing an apparétus of simple modular construction designed for
operation over extended time periods without operator attention,

(1) producing high.-‘quality, purified water on-demand and/or at timed intervals

25 by preparing the unit with medical-grade, NSF rated, 400 p.s.i. tubing and including
an inert surface coating on the dew-forming surface; ‘

() producing liquid-water condensate at low air temperatures just above
freezing by use of an air-heating strip, hot gas bypass, or utilization of a reversible
refrigeration éycle;

30 (k) dispensing potable water at a convenient height for adults or children or

persons in wheelchairs;



Renot e di spensers are connected to the apparatus by flexible tubing having
qui ck disconnect fittings. The di stance between the apparatus and its
renot e sewe®s®7ioey accordingly be varied by sinply changiPog/ushsodeangt h of
flexible tubing. A sleeve encircles the,flexible tubing such that the
tubi ng may neatly and unobtrusively be 2% attached to a wall. To prevent
dust and pollen fromentering the system a H gh Efficiency Particul ate
Air (HEPA) filter db mbdhe:mgedoatanﬁmt-ﬁ[eei potable wfaier tvehile i rennirgge dnatténded in

i oni zer may be usedto ‘{ (Hiasmtt \6 articulate matter from
the fntake oo Ay Pusbieh i O Bonldy bR AP Rhk LERERL ey o1
generated is so pur(ﬁ) prddhmﬁ@)hlghailﬁmy bpoteles warblie vhedaghirbimatsadghiast o t he
wat er.. Accordin , a mnerali 30 cartridge may be placed into the

recircul ation 9 hoyseg.afiuadeye Pi gediPPed mineral concentration. WD
037073029 RCT/ US02/(DpBRRidink’ aT\bﬁeﬁ"’?&rﬁfat&ﬁﬂ%érﬁEP%thlﬁ’%ﬁ@r p&ablenBotRr esent
invention fills a Iong felt need or energing countries and i ndeed many
pl aces in the indporgandPhootsj ects and advantages of the present invention
i nclude: (a) provi Rols) peEN wat er
froma 5 portabl qugg’éfvé{mﬁ%ﬁ)ﬁég |f§btg§’f)15| St e‘?o?gled thgtl Elgco?ﬁ?#&gn of fice
or hone yet r eegmperggres,rambger, manent ext er nal pI unbing or air duct; (b)
provi di ng an appar at%l %8 hkeﬂ%él n and IF’)éQ pot abl e water collect ed,
fromthe at ms%q@g&gna 3“8 ﬂéo’é{ﬁmﬁ% ra‘?’ >whi ch can operate indoors
or outdoorm so as i peducliy potablé ablee resr EPRIAE Ehel tost peDEAloniof dsttledd)
provi di ng an appar atus which can easily be assenbl ed from seal ed,

ruggedi zed nod¥®s: (e) providing a cabinet apparatus with small or |arge
wheel s that is port@bbl%ducuag h-qﬁﬁﬂy b8table! W8 afaNtaed RAGKRE Harus,
paverment, bare floor, carpeted surfaces, or 15 uneven surfaces; (f)

provi di ng an efp%?lafta{!@f mob@gqar@éefag@w&qums@m a DC el ectrical supply
by attaching sol ar I uency,
vari able AC vol taélgsp? SI n%? Wﬂ& E@%@g@lg%ggat%énmw X@g/t%gépﬁg%;wAC
el ect ri cal 15powen ageltsersap édegral carrylng handles;

(s) providing a water generator/dispenser in which the exhausted air is filtered

to remove dust, pollen, and airborne particles; _
(t) providing a water dispenser from which incoming air is charged with
negative ions to facilitate particle separation, and negatively charge the discharged
20  air; |
| (u) providing a water generator/dispenser which will not produce or deliver
condensate if the subsystem for killing microorganisms fails;
(v) providing a water generator/dispenser having easily changed air filters;
(w) providing a means without permanent plumbing to connect the apparatus
25  to remote dispensers;

(x) providing a means, without permanent plumbing, for connecting municipal
water to the apparatus such that municipal water is automatically dispensed after
purification if there is insufﬁciem condensate;

(y) providing a recirculation loop to periodically circulate treated water to

30 prevent bacteria in response to a predetermined command, in a manner that allows no

storage tank water to remain uncirculated;



fromw nd-driven generators; 20 (g) providing an apparatus that has m ni nal
chance of water contam nation from VOCs, insects or rodents; (h) providing
an appar awo030730%¢ npl e nodul ar constructi on designed for POpASat/0w86 over
extended tine periods w thout. operator agtention; (i) producing '

hi gh-quality, purified water on-dermand and/or at tined intervals 25 by
preparing the unit with nmedical -grade, NSF rated, 400 p.s.i. tubing and

i ncluding an i ner 2sprpridiag a 8pRaraty Which i sizedb e feilitaiermoving pad mourtjng

produci ng i qujd: te at low air tenperatures just above
freezing by u;ﬁerp%\}()@gﬁfu Sfr??%glgful%hg strip, hot gas bypass, or utilization of
a reversi bl e refri(gmpaividng anyappaatugditl k porobimgdensdengptqmiledidrandatosageat a
conveni ent heit t for adults or children or persons in wheelchairs; WO
03/ 073029 PCT/ 2/ 05636 18 (1) producing contam nant-free potabl e water
whi | e runnisng unat t(eb)geskiding a me@s fariprotéating the lappaslaas e fregkingpf a nont h or
nore above freezin enperatures; . (m .produci ng_high-quality, potable water
in varied environ Fé)é’;@ié"fg aasieev‘b E{‘E INgKERISE gexﬁ’?etﬂﬂiﬁ%vel oped | ocati ons:
5 (n) providing a @d)groG@nes mbas fotiaaRARARANy Whivathgiaid 8agiivaindfhelpape bot h

i ndoors and outdoors; (0) providing options for dispensing potable water at
t hree dif f er eritpon thergpening/clpsing ofadigpenser; approxi mately 5 C cool and
approximately 80 Cwar ..} p i o ow t he
cost per gallon of (%%txﬂwelé}gg &a%g@g q?}c;)%tg?%tg%ﬁcf %R’ﬁéﬁaﬁéﬁg]%%ng %%‘?glgl e water
wi t hin | at Bst ASBRKEprddceUsaxife eprdensateafod anmieus foarginad démpegatanadumedity i ger ant
appar at us; (r)cogriggi'di ng a water generator/dispenser that can be easily
transported by C_l Bao adul ts usi ng integral carrying handles; (s)

provi di ng a water gfhgoatag acislpaidsasual operstivrahstitigmedddisptdyed air i s
filtered '

(gg) providing an ozone generator. for purifying and treating discharged air;
(hh) providing a UV canister optimized for maximum bacteria destruction;
15 (i1) providing a secure tube for introduction of medicatibn into the extracted
water; .
()] prdviding for a recirculation system that does not disturb medicated water;
(kk) providing for an easily removed, easily cleaned stdrage tank with self-
sealing gaskets;
20 ‘ (1) providing for multiple solid-core charcoal filters for removal of VOCs;
(mm) providing for mineralization of the extracted water;
(nn) providing a self-priming pump that will not destruct if run dry, of
sufficient pressure capability to enable use of solid core filters;
(00) providing an integral heater for heating a room,
25 (pp) providing high voltage ground fault interruption circuitry;
(qq) providing low voltage components;
(rr) providing for reduction in noise by use of multi-speed squirrel cage fans;
(ss) providing an oxygenator for adding oxygen to extracted water;
(tt) providing an air freshener means for scenting air reintroduced to a room;
30 (uu) providing for child-proof safety valves;
(vv) providing for both manually and electronically operated power switches;

2

(ww) providing for fuses and/or circuit breakers;



to renove dust, pollen, and airborne particles; (t) providing a water

di spenser fromwhich incomng air is charged wth negative ions to
facilitatwopantioed e separati on, and negatively charge theprdirashzaosged 20
air; (u) providing a water generator/disgenser which will not produce or
deliver condensate if the subsystemfor killing mcroorganisns fails; (v)
provi ding a water generator/di spenser having easily changed air filters;
(w) -providing a neds pmvidwgaifor gasiyielenned elgsitrigabynemgbrans seitoheect t he appar at us
25 to renote di spe rs: .¢x r.ovi.di 2an i £ hout.. per manent. pl unbi ng,
for connecting wn@ﬁﬁz‘l”w‘g"\}\%ﬁgr&t‘ﬂ c?g{)rﬂgf %;l)dgg%gﬁﬁééﬁg%ecﬁr %hﬁgfate%megﬁ pogl wat er
i s aut omat i cal hyistdtedtpédiped after purification if there is insufficient

condensate; (y) providing,a recirculation |oop.to periodically circulate
treated water to 267‘)6?’88@% abg'g?‘étyf’%a?t?fﬂ?’gg s‘éset% aa"i?ﬂcéﬁéetﬁéemt?féd
command, , i amé@fddase hilet; al l ows no storage tank water to renmain

unci rcul ated; WO 03/073029 PCT/ US02/ 05636 19 (z) providi n(% an appar at us
which is sized to {2 |prewdies rvaF"ri’@,C“?&nB RPN bY il§e &fna degpagticallyy seglsdn a si nk
top; (aa) provisdipRdsdRompparatus with a conbined condensate collector and
storage tank; 5 (bb) providing a neans for protecting the apparatus from
freezing: (cc) prévubdipngyiding ferey goldmiateshdéw-Eirming sudpepsfod dnhamgedheatt ubi ng;
(dd) providin i I ctivating and deactivating the
punp upon thgrﬁlﬁfgﬁ?ﬁgt}%%g@%ﬁﬁli%ﬁ%sr%gﬁser; (ee) providing a neans for
automati cald y acti Vax) prgvifling éari pugfianon ofheatéribg vapbdization] es t o produce nmaxi num

condensate for vari mar gi nal . t enper at ur e/ hum dj.t condi tions;, (ff)
provi di ng audi bl e ﬁ@\?fosv & %{)'@ieﬂai 18?181{3’g?tﬁrt'%leél?rﬁh’b%ap(?f“gmsﬁvg‘;a t(&‘@%l
provi di ng an oziadev aigeaakithdg unit;aihd pur i f yi ng and treating discharged air;
(hh) providi ng(e&) %v%?nréifgrts%&eg%sipga%lg%\;gagﬂstrgﬁxi mum bact er iAa destruction;
Still - further objects and advantages will become apparent from a
15  consideration of the ensuing description and drawings.
' BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic flow diagram of an embodiment of a system of the
present invention to UV treat, filter, mineralize, medicinize/treat and fuﬁher
recirculate pressurized, potable water.

20 FIG. 1A is a schematic flow diagram of an embodiment of a system of the
present invention to UV treat, filter, mineralize, medicinize/treat and further
recirculate pressurized, potable water.

FIG. 2 is a detailed cut-away side view of a UV canister of the present’
invention, including UV bulb, mirrored surface, and electrical connections.

25 FIG. 3 is a view of a unit of the present invention depicting the housing, and
the arrangement of various elements,

FIG. 4 is a depiction of a typical flow rafter expansion valve as utilized in the
present invention. |
FIG. 5 is a schematic flow diagram of an embodiment of a system of the

30 present invention utilizing a reverse-osmosis membrane filter as a water filtration

means where waste water from the membrane filter is discarded.



15, (ii) providing a secure tube for introduction of nedication into the
extracted water; (jj) providing for a recirculation systemthat does not
di sturb nwoioccarmd wat er; (kk) providing for an easily remordcso2/ewss |y

cl eaned storage tank with self- sealing,gaskets; 20 (11) providing for

nul tiple solid-core charcoal filters for removal of VOCs; (nun) providing
for mneralization of the extracted water,; nn) oviding a self-primng
punp that will not Fé@sé riuatschemaiigfoyrdjagrasm ° fﬂg@i@mt qfraeﬁéfﬁme(’fctgﬁabl lity
to enable use rﬁ?és ﬁo%nb%tlgf? ruﬁh{ E?Eérse-(ogﬂg d%geﬁbr%é‘ﬁn%rﬁ;'d"hﬁgf Hedmept er for
heating a roo 5 prow i ng high ﬁtage groun aul't 1nterruption
circuitry; qqe)ampwbexaMastgwiatmfrvmltheag@nh:m]ﬁhﬂemt@ameldr) provi ding for

e o 10Tl N AR bSO ke

provi di ng an ailefterfg’eﬂérbm’eind Ififtedtisn y3tensafahyd pra@niinventien intlodidg e @embmna r oom
manual |y and ditECEMOMPEnFpeGane: Bangel ourabtepied gy o BirEhg  or
fuses and/or cohddnkdie BéneaAkEs S; WO 03/073029 PCT/ US02/ 05636 20 (xX)
providing for easily cleaned electrical nmenbrane swtches; (yy) providing
for insulation of é%@dglqeﬂété a BPiFd) dvindo o RIr-69ndioniag anit hAwag an FtesTaAs st ur e
bui | dup; (zz) I
refrigerator- vPa[th eﬂ%%%lgl ce rraElgiﬁgyrs %%gfﬁ@?&@ént?ﬁgnn‘)ﬁﬁh& cfmdtg%lgh&ll%n noi se
by use of ® heqomapha@:@dal filtere al eotil we@npm@smﬂr ag antegrated [Polbipr e dingeh pgdf or a
gol d- pl at ed de¥)v~ grﬁr}”} surf & for enhanced heat transfer, or other such
metal for simP&r resu aaEiccc) provi di ng for purlflcatlon of water by
vapori zation; (dddFI@r @‘de;dcttslglefnluceméﬁte;gmbnlarlged}fasﬁnihﬁd &picgewinided iairg

r W th
apparat us t Ogdlglgl’ﬁng unit, into which the present invention has been integrated, in a typical

window.

15 FIG. 10 is a schematic diagram of an embodiment of a system of the present
invention wherein cooled air from a refrigerant evaporator passes over a refrigerant
condenser to remove heat from the condenser, and a hermetically sealed compressor
cover reduces compressor noise and increases compressor efficiency.

FIG. 11 is a schematic flow diagram of a countertop-sized system of the

20  present invention utilizing a reverse-osmosis membrane filter as a water filtration
means.

FIG. 12 is a schematic flow diagram of an alternate preferred embodiment of
the present invention utilizing a vaporization tank wherein impure external water may
be vaporized for subsequent passage over the dew-forming surfaces.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The elements and components of the present invention lend themselves most
particularly to application and use in conjunction with a system of the type described
in detail in U.S. Patent No. 6,182,453, issued to Frank Forsberg and assigned to
Worldwide Water, Inc., the entire disclosure of which is incorporated herein by

30 reference. Nonetheless, it will be recognized by those skilled in the art how these
elements and components may be applicable to use in conjuction with a variety of

other of such moisture extraction systems,



wi ndow air-conditioning unit; and (eee) providing for seal ed, disposable W
canister. Still further objects and advantages will becone apparent froma
15 consi owpasiomo2of the. ensuing description and dr awi ngs PCBRISEFH05636

DESCRI PTI ON OF THE DRAWNGS FIG 1 is aschematic flow di agram of an

enbodi nent of a systemof the present inventionto UV treat, filter,

m neralize, medicinize/treat and further recirculate pressurized pot abl e
water. 20 FIG 1A ilablg lst@hehtmlmesﬁlhétwgcnfa@mmabmdawnwgmmmwseé system
of the prese 0 | zeltreat
and further péé}}lgr]%)%ph%a%n &gesés%/ﬁ[{z&a&ed fldd:c{x)fghcﬁt@?&?%%@ mﬁm oft gt ailed
cut - away si de featenw Qrfelemdnm/amhthles:bmmndieaddde"ﬁguaﬁ emtlcatasrthealﬁgmrenyhermd:lleudl ng W
bul b, m rrorec%?ﬁurfac nd. el ect r| vi ew of

o ot 1 Tof " o he et loR &eme A oSSR R e P REE AR rehelt ocsdieh Lo L e eront

of various sl gireshtsinventiéa ard gérferatly cledRindih Figﬁl 1011 A22, 15y pridoalFigf 4 v s’uﬂf)liﬁed
expansion valve as utilized in the present invention. FIG 5is a
schematic fl ovﬁleBiCH%‘P & pilownralisy, sxpanuien vawe pised, doro Fdystiony ef PS‘TES%‘F &ent

i nvention utiliefigB@n@in’ 8% abWHrE&SIPSidR mm@@%‘lﬁeﬂ(ﬂxéﬁ §stedS s@ a¥ab Ghddck! tration
nmeans where wastée water fromthe nenbrane f i's di scarded. WO 03/073029

PCT/ US02/ 05636Teezing pf the egarosater. slipehieniats # Woler-genseptingrepifaraiys, epsblgiofent of a

system of the [ e ] ne
filter as a water ?eeﬁtefdélwﬁ%& &%g%édv\}{@r egt\?\'gls{l éﬁe&?'glrngiﬂgm t’hgwr'%[rgr ane
filter is rOecImenﬂuahe flke®, and Rbitper ates fingery pFig.aB dmpmtﬂot\heemrlceoudmdmhg uunitng uni t
having an inte ed . 5. vater eneratl and f t|o S emo

present invent B T}Hﬁzﬂés%{’dn@mﬁ gﬁ{hl*”fst“ép a‘?/euéhteﬁéyrs eéﬁjapt ed
for intake of mxter mwswﬁsappkdha@ey\@&argem&ts&mwueﬁamhe ewmeﬂsassemg

generation. Fl G 8 depi.cts pi cal wi ndow air-conditioning unit having an
integrated wdfer Hie }ﬁ’gfﬁnﬁ Sérfdal?qr?tf”r 4629 1hs, davepresspre; FRbrigsFat dine 1 nvent i on

that includes @cen@ldoflipressor 53 assist in removing heat from the first condenser 4, and the

15  placement of cooling coils around first compressor within a hermetically sealed cover.
Fig. 9 depicts the placement of a water-generating / window air-condjtioning unit -
within a typical window. Fig. 11 portrays the elements of a sink-top sized water-
generating apparatus. Fig. 3 demonstrates the position of wheels relative to the
housing. Figure 6 depicts a flow diagram for a membrane filter waste water recycling

20  system

As may be seen in Fig. 3, the working components are enclosed in a housing‘
1 with a top cover, four vertical side panels and a base. The housing may incorporate
a bracketed opening in the front cover panel opening through which is inserted an air
filter 119. The housing may further incorporate a front wall alcove opening and

25 assembly 122 consisting of an alcove shell, grid and waste water receptacle. Above
“the alcové is a low-light-level lamp 123, or "night light". The alcove may also
contains a fluid delivery controls 34 & 35 for dispensing water. One panel of the
housing has an inlet opening into the air filter 119. One panel of the housing provides
an outlet port 124 for air exhaust. This opening has an insect-résistant screen (not

30  shown) on the interior of the housing outlet port 124. An ozonator 125 is provided

to further remove air-borne particles and treat the air. A keypad 134 located atop the



10 core charcoal filter, a cold water tank with an integrated Peltier ice
finger, and spigots for dispensing water. FIG 9 depicts the placenent of
an enl ar gwo,03a%®eabl ed typi cal w ndow air- conditioni ng umctr/usonbss3shi ch
the present invention has been integrateg, in a typical wndow 15 FIG 10
is a schematic diagram of an enbodi nent of a system of the present

i nvention wherein cooled air froma refrigerant evaporator passes over a
refrigerant doHHenBOVidea perelibe presant fvenion peeratinnglenisel ovamihe gresent
hernetical ly sgahgg, compressor cover reduces conpressor noise and

i ncreases conpressor efficiency. FIG 11 is a schematic flow di agram of a
count ert op-si zed syst addedfafethegroudnd fprigaterruptioncaatitinois utilize ite protechiboth

rever se- oSnosi rane,fi I, a water filtration s. &I 12 is a
Sohermti o 11 oviPETagy sAPEmdht Bn e inblsbls, MARE At palBR o B s ecen
invention uti|Theiragaifing agapdnests,isach dsgpuknpy\budeneidrvalves) uridicarx tightsadtc. e er may
be vaporized for sybsequent sage over. the dew form ng surfaces. ,25

DETA! LED DESCHTIRUREGHIES frabrir Lriad Qpiimei peityfen ‘?ﬂE%ﬂg’%‘ﬁ‘énI%r‘gﬁBd
conponents of dphRxidiBMEY V). L& ang Birdudtebakéts pRoicy Abeldthichl coRPpbhdngl arly to
application and use in conjunction with a systemof the type described in
detail in U S. Patent No. 6,182,453, issued to Frank Forsberg and assi gned
to Worldwi de Water, Inc., the entire disclosure of which is incorporated
herein by 30 reference. Nonetheless, it will be recognized by those skilled
.in the art how these elenents and conponents nmay be applicable to use in
conjuction with a variety of other of such noisture extraction systens. WO
03/ 073029 PCT/ US02/ 05636 22 Table 1 below includes a listing of al

speci al and standard nonenclature used in this specification; the colum
headed "I ndicia" shows the reference nunber of each feature or elenent and
t he col um headed "Figure" indicates the figure where the feature or
elenent is first showmn. The water collection and treatnent processes of the
5 present invention are generally shown in Figs. 1, IA 2, 5 and 6. Fig. 4
is asinplified depiction of a flowrafter expansion valve used for
reduction of pressure of



refrigerant in the | ow pressure side of water-generation systemso as to

i nduce freezing of the evaporator. Fig. 7 depicts a water-generating
appar at uswooapaobe of intaking external water, integrate@Cirnsoez/esesd pi cal
air-conditioning unit, having a 10 nmenbr,gne filter and Peltier ice finger.
Fig. 8 depicts the air-conditioning unit enbodinent utilizing solid-core
charcoal filters in place of a nenbrane filter system Fig. 10 shows a heat
exchanger ar r afabienbnPesghiptivé Nomenchatueaanddodieid ai r passing fromthe
refrigerant first evaporator 16 and the | ow pressure refrigerant line to
second conpr egadfir3 aSPestiphion, ARGk heat fromthe first gggdenser 4,
and the 15 placenent of cooling coils around first conpressor thin a
hernmetically sealed cover. Fig. 9 depicts the placenent of a

wat er --gener atilng / w ndBousEBrcaAWINEt oning unit ' within a t¥pical wi ndow
Fig. 11 portrays the elenents of a sink-top sized water- generating

apparatus. Fia 3 dendDnghhaely! MatiBme e, @bt hesisr rel ativepto the
housi ng. Figure 6 depicts a flow diagramfor a nenbrane filter waste water

recycling 20 system may be seen in Fig._ 3, the working conponents are
enci osed i a>housing Aﬁ"‘“\ﬂf%ﬂgﬁ’ T@B‘Sﬁﬁgg}w}k%f@ﬁrm{}@"ﬁrcal si delbanel s and a

base. The housing may i ncorporate a bracketed opening in the front cover
panel opening 4t hr ough whiscéondénsér@figedlt, dateRigénerdtingt er 119. Tie housing may

further incorporate a front wall 'alcove opening and 25 assenbly 122
consi sting of .an al cove @Getl |, id and waste water receptaclge. Above the
alcove is a lowlight-I§& fof’éi?%{e’isﬁ'i or "night light". The al cove may al so

contains a fluid delivery controls 34 & 35 for dispensing water. One panel
of the housinmgy has an tubkebndepsand dofledterito Uvhenmier filter 119.1 One panel of
t he housing provides an outlet port 124 for air exhaust. This opening has
an i nsect-resistant screen. | 30 shown) on the interior of the housing
outlet port 124. An ozonatof’ 125 is 'provided to further renove air-borne
particles and treat the air. A keypad 134 | ocated atop the WO 03/073029
PCT/ US02/ 08638 23 houstubg ventovi des a user of the present inveention
operational control over the present invention. For added safety, ground

fault interrugtion ci rCHaixﬁerU{/%mHstn%]rh&@é?d to protect both apparatus users
and}the hi gh vol tage conpressors, heaters, and ballast transforners.

10 sensor, UV canister upper . 1
11 : tube, sealed, UV canister egress, fluid transfer 1
12 tube, sealed, storage tank to UV gam'ster ingress,

15 o recirculation | 1
13 bulb, UV 1
14 wire, power transmission, ballast transformer to UV bulb 1
15 transformer, ballast, uv bulb 1
16 first evaporator, refrigerant, water-generating ' 1

20 17 cap, canister 1

18 holder, UV bulb 1



5 The remai ni ng conponents, such as punp, solenoid valves, indicator

lights, etc., are |ow voltage (less than 35 V, and optimally between

appr oxi mawelog/013829/ and approxi mately 24 V). Fuses and ci Pcmiusobosaker s
protect all electrical conponents. WO 034073029 PCT/ US02/ 05636 24 Table 1.
Descriptive Nonmenclature and Indicia Indicia Description, function Figure

1 housing, case, cabinet 10 2 fan assenbly, nulti-speed intake, first
evaporator 10195 3 fan swheeintgroregnlfY canispased i nt ake, first cohdenser 10 4
first condenser, refrigerant, water-generating 10 5 collector, condensate
1 6 tube, congensate coll&Clpy fupUV canister 1 7 canister, W 1 10 8
tube, vent 1 9 sensor, UV canister lower 1 10 sensor, UV canister upper 1
11 tube, sealed, UV canister egress, fluid transfer 1 12 tube, seal ed,
storage tank tZ UV cani $ierPowshiransmissin syiel relay peop trupper ¥ bul b, WV 1 14
W re, power transm ssion, ballast transforner to U bulb 1 15 transfornmer,
ballast, UV bulb 1 16 {dnisedr s@deorator, refrigerant, water-generating 1 20
17 cap, canister 1 18 holder, WV bulb 1 WD 03/073029 PCT/ US02/ 05636 25 19
surface, mrraqored, UV canister 1 20.smﬁtfai {elﬁx, punE 2 21 wire, power
transmissi dn, Zwitch reMi§ RINTHIASMSHYR SWitkh relay pump to lower UV

canister sensor : 1
23 solenoid, external water intake, default-closed . 1
24 . valve, check, external water intake 1
25 tube, sealed, cold water tank
10 to hot water tank 1
26 tube, sealed, stainless steel, storage tank to cold water tank 1
27 tank, storage 1
28 gasket, self sealing, hot water , 1
29 gasket, self sealing, cold water | 1
15 30 | tank, hot water ’ | 1
31 element, heating, hot water tank 1
32 tank, cold watér 1
33 coil, second eyaporator refrigerant, cold water tank chilling 1
34 spigot, child-proof, hot water dispensing 1
20 35 spigot, cold water dispensing 1

37 lid, storage tank 1



canister sensor 1 5 22 wire, power transm ssion, switch relay punp to

| ower UV canister sensor 1 23 solenoid, external water intake,

def aul t - cvo98Md73029 24 val ve, check, external water intake PCTA501/08686

seal ed, cold water tank 10 to hot water jfank 1 26 tube, sealed, stainless
steel, storage tank to cold water tank 1 .27 tank, storage 1 28 gasket,
self sealing, hot water 1 29 gasket, self sealing, cold water 1 15 30
tank, hot wate¥® 1 31 ebwsheinstorapewnk ng, hot water tank 1 32 tank, cold
water 1 33 coil, second evaporator refrigerant, cold water tank chilling 1
34 spi got, chi&ﬂ-proof,cgg;kﬁgmgg(g%gggﬁq{ng 1 20 35 spigot, gold water
dispensing 1 37 lid, storage ta’nf< WO 03/ 073029 PCT/ US02/ 05636 26 38
gasket, storage tank 1 39 clasp, l.ocking, storage tank lid 1 40 swtch,
on/of f, hot wetder tank ﬁ\@&ﬂ*i?fdof&h@warﬁrt beating glgmente| f-primhg 1 5 42
filter, solid-core charcoal 1 43 canister, mneral replacenent 1 44

qui ck-di sconneggt, femal glm@gélf.f,mjngwater 1 45 tube, external{internal

wat er dual - purpose 1 46 quick-di sconnect, male, external water inlet

sol enoi.d 10 engaging 1 _46A fitting, typical household faucet 1
: .5 4% ging filter, soﬁid-corec arcoa}l P . 1

- 43 canister, mineral replacement 1

44 quick-disconnect, female, external water _ | 1
45 tube, external/internal water dual-purpose . 1
46 ~ quick-disconnect, male, external water inlet solenoid

10 engaging . 1
46A fitting, typical household faucet 1
47 insulation, tank | ‘ 1
48 switch, float, storage_tank water level 1
49 switch, float, storage tank water level indicator light 1

15 50 | connector, storage tank to fluid transfer tube 1
51 tube, meciication/vitamin ' 1
52 first compressor, water-generating ’ 10
53 second compressor, cold-water chiller 10
55 ~ tube, water system to refrigerator ice-maker 1

20 S5A quick-disconnect, solenoid engaging, external water inlet 1

S5B quick-disconnect, refrigerator ice-maker engaging 1



47 insulation, tank 1 48 switch, float, storage tank water level 1 49
swtch, float, storage tank water level indicator light 1 15 50 connector,
st orage twplo3wmotd uid transfer tube 1 51 tube, nedicati orCriusamise3d 52
first conpressor, water-generating 10 53 second conpressor, col d-water
chiller 10 55 tube, water systemto refrigerator ice-maker 1 20 55A

qui ck-di sconnect, sol enoid engagi ng, external water inlet | 55B

qui ck-di sconne¥, refri geit.drapluceng kel indisgfafi ng 1 WO 03/ 073b29

PCT/ US02/ 05636 27 56 port, tranlucent, UV visual indicator 1 57 |ine,
cold, refrigergnt, col an@E@a,raﬁg&mqpédld@%ﬁtram&ﬂ%meéﬁgIIne, gold,
refrigerant, cold water tank coil exiting 1 59 solenoid, recirculation,
default closed 1 5 60 val ve, manual bl eeder, recirculation 1 61 sensor,
condensat e coli%ctor oviig Fdy refrigerantseqidwater taplgeoifexitng 63 sehsor, storage
tank, low water 1 64 pre-filter, external water 5 10 65 plenum anbi ent
air 10 66 heaj9 exchangedlenbld, rédifcldtds, des@B tRsaiat er out I.et 5 B8 punp,
booster, nenbrane filter 5 69 tube, nmenbrane filter to storage tank 5 15

70 filter, menbrane, revgrse osairgl%%ﬁ 5 .7%] t ube, external water source 1
72 sol enoi @, st e wat e’GulPe LITCYItled 5 73 tube, external water
to nenbrane filter 5 74 second condenser 10

61 sensor, condensate collector overflow 1
62 screen, sediment 1
63 sensor, storage tank, low water _ 1
64 pre-filter, external water 5
10 65 plenum, ambient air 10
66 heat exchanger 10
67 tube, waste water Qutlet _ 5
68 pump, booster, membrane filter 5
69 tube, membrane filter to storage tank 5
15 70 filter, membrane, reverse osmosis | 5
71 tube, external water source . , 1
72 - solenoid, waste water outlet, default closed 5
73 tube, external water to membrane filter 5
74 second condenser 10
20 75 - switch, timer, external water intake 5

76 flow restrictor, waste water 5



20 75 switch, tiner, external water intake 5 76 flowrestrictor, waste
water 5 WD 03/073029 PCT/ US02/05636 28 . 77 fan, multi-speed, second
condenserw@®3/07382%i r conditioning unit, typical w ndow noRraTa80705630

qui ck-di sconnect, waste water outlet 5 g0 switch, pressure, waste water 5
5 81 tube, waste water drain quick-disconnect 5 83 coil, cooling, second
evaporator 10 84 fitting, tee, water tube 1 85 cover, first conpressor,
hermetical ly s&aled 10 f@gmylispeed, segpndreondserf | ow rafter 4 10189 cabi net,
countertop 11 90 insulation, noise abatenent 10 91 spigot, anbient water
di spensing 8 42 tube, ‘Aﬁ%&nﬁlit‘féﬁin@runﬁitfﬁ&?mﬁoé%ouﬂédi ce fingef, Peltier 8
15 94 tank, ice finger holding 8 95 tube, fluid transfer, storage tank to
ice finger holding tank 11 98 LED 1 102 cover, enlarged platform?7 103
platform enl afyed, typAauigk-dispanaest vaste-wam@mtistoni ng system 7 20 104 tube,
W canister drain 8 105 valve, UV canister drain 8 WO 03/073029

PCT/ US02/ 0563680 29 107 L@, pre@eds Wastdwatdd0 tank, vaporization 12 111

sol enoid, recycle 6 112 sensor, upper float 6 ~

5 81 . tube, waste water drain quick-disconnect ‘ 5
83 coil, cooling, second evaporator 10

84 - fitting, tee, water tube 1
85 cover, first ‘compressor, hermetically sealed o 10

88 . valve, expansion, flow rafter S 4
10 89 cabinet, countertop 11
90 insulation, noise abatement S 10

91 spigot, ambient water dispensing 8
92 tube, waste Water discharge 11

93 ice finger, Peltier | 8

15 94 tank, ice finger holding 8
95 ~ tube, fluid transfer, storage tank to ice finger holding tank 11

98 LED 1

102 cover, enlarged platform ' 7

103 platform, enlarged, typical window air-conditioning system 7

20 104 tube, UV canister drain 8

105 _ valve, UV canister drain | 8



5 113 sensor, lower float 6 114 valve, check 6 115 filter, sand/sedi nent
6 116 post-filter, nenbrane filter 6 117 .valve, check, post- nenbrane
filter 6 WO o03aBBoeani ster, water level 1A 119 filter, air PCO/USMRES63¢ cove 3
123 light . 3 124 port, outlet, exhaustyair. 3 15 125 ozonator 3 126
oxygenator 3 127 pest control device, ultrasonic 3 128 heater, electric 3
129 gold plating 1 20 130 sensor, upper vaporization tank 12 131 sensor,

| ower vapori zatd’on t anktank g¥cls3/ 073029 PCT/ US02/ 05636 30 132 tube,
external water to vaporization tank 12 133 el enent, second heating 12 134
keypad 3 136 fipl ter, atdkIaporidfonpanel , display 3 WO 03/0730g8

PCT/ US02/ 05636 31 Operation of the present invention, as in Fig. 1, is
initially controlled by % manual |y operated on/off switch 75 | ocated on
the housing. Adlel ectroffieid fecydher at ed on/of f switch may befutilized in
conjuction with to turn off visual displays, or utilized alternatively to
the manual |y operat ed ogn§drfuppetficah. A multi-speed fan 5 condrol switch
(not shown) is adjacent to the on/off switch on the housing.

5 113 sensor, lower float 6
114 valve, check 6
115 filter, sand/sediment 6
116 post-filter, membrane filter 6
117 ' valve, check, post- membrane filter 6
10 118 canister, water level - ' 1A
119 filter, air 10
122 alcove : 3
123 light - ‘ 3
124 port, outlet, exhaust air | 3
15 125 ozonator . 3
126 oxygenator 3
127 pest control device, ultrasonic_: ' A 3
128 heater, electric : 3
129 gold plating 1
20 130 sensor, upper vaporization tank | 12

131 sensor, lower vaporization tank 12



As may be best seen in Figs. 1 and 10, air entering the housing 1 first
passes through a replaceable air filter 119 into a plenum 65 and across an
opt i onal ,wogehbf3oeont ai ned i oni zi ng device (not shown). A PCThBmAB3dr awn
across the filmcoated, dewform ng sursjaces of first evaporator 16 by a
mul ti-speed intake fan assenbly 2, 10 which is controlled by the

mul ti-speed fan control switch. Liquid condensate flows by gravity into a
condensate col13ctor 5, tubacdxteHBhWREDRYapaTZIoNHAkf | r st end of E UV cani ster
7 through a tube 6. A vent tube 8 permits air in the UV canister 7 to be

di spl aced by thg Iiquideﬁgggggaﬁhgmﬁmgter). A sensor 61 is prpyided just
below the rimof the condensate colléctor 5 to disable power to the
refrigerant first conpressor 15 52, thereby preventing first evaporator 16
from cool i ng t}H8 anbi enk®¥8? to its dewpoint to overflow the’ condensate
collector 5. First condenser 4 is provided to renobve heat extracted from

t he condensi ngi3sat er. Shigatl gr airflow fromfirst evaporator 1% over first
condenser 4 insufficiently renove heat fromfirst condenser 4, the

| ow pressure refrigerant ljne froma second conpressor 53 may, be placed in
20 thernaJI@-cﬁﬁductivep?@Langhship with first condenser 4 sb as to renove
additional heat. As may be seen in Fig. IA an alternative preferred
enbodi ment provides for the WV canister 7 to be further seal ed and

di sposabl e, and placed in a |l ocation convenient for changing of the W
bul'b 13. The WV canister 7 is designed so as to maxim ze the
bacteria-killing effect of 25 an optimal frequency of ultraviol et

radi ation, as may be seen in Fig. 2. Accordingly, the interior surfaces 19
of the canister are coated with reflective material, and the UV canister 7
is shaped around a WV bulb 13 so as to direct the liquid condensate into

t he opti mum zone of bacteria destruction. The W bulb 13 is held by UV bulb
hol der 18 and is powered by a ballast transformer 15, to which it is

el ectrically connected by 30 wires 14. This UV bulb 13 may be changed by
removal of the canister cap 17. A punp 41 may be activated according to
the vol une of water within the UV canister 7 by nmeans of a |lower sensor 9
and an upper sensor 10. The | ower sensor 9 and upper WO 03/073029

PCT/ US02/ 05636 32 sensor 10 are both electrically connected to a punp
rellay swtch 20 by wires 22 & 21. The punp relay switch 20 circuit closes
and all ows power to the punp 41 when



both | ower sensor 9 and upper sensor 10 are imersed in water. The punp 41
provi des extra-gravitational pressure sufficient to pull water fromthe
second emdomB/oBoehe UV cani ster 7 through a sedi nent screenTdB®o2/@ess UV
canister 7, sedinent screen 62 and punp;4l1l fluidly comrunicate via a fluid
transfer tube 11. A check valve 24 is placed serially with respect to the
punp 41 and UV canister 7 to prevent reversal of water flow when the punp
41 is deacti vat ed. OReraiomehHieaesepjopyention. jag imfig . jsppigialiyheontrolled-Bihpst er 7
to serve as anpddfaing} I ' ' 1 alAheEB@toni¢Riy O
preferred enbodi rr%“r%/t g%eg%dﬁiogﬁoﬁzsvgt&gggl lé)g?tg%iggﬁgfgg%%%tl\/%aﬂl ster gl7‘/;I'pr ovi des
a separate watperatddeondiff teh snayrbe utiizedan panjstion wish setvew o8 vBual dibplags. f or

activation of the. pu 41 . The,punn ' bl.v. sel f-prim The
purmp 41 for cesorv\l/%llpzee;Ia {]@rrngﬂ“@eﬁ "Iag thés)(')I *%ﬁ%g?%a@ﬁ%@ggﬁ“ht@q ?‘ e{n"gl'zé,pggéfr}%n an

m neral i zi g a@ntrélisdgieh &3t shotva) i adjhaeniag ehet carddf vitch od he Hbasmpunp 41,
solid-core charcoal, filter 42, mineralizj cartridge 43 for_addin
mneral's to the pur¥fPaPepstispen s'a1 %‘I‘foibgﬁlée?tﬁ?ﬂg § fousing; ] ’Ef?tdli’aﬁseg

comuni cat e VitRroagh fal tpRcdabengi @ltert DL inkd .a PleBurs te3" @@ adraddkar bptichal, i S
further attached to the storage tank 27 by rel easable, |ockable clasps 39,
and i s seal ed se¥rcentaipedjanizing device (Bt shawms Agfthen is drawp aerospthe flergpaieded

bet ween st or agg.l@ikin | i i Qpkank 1id 37
is provided w%#%ﬂ&g%g%?%wa?ﬁgiéﬁgﬁgt&%@%at'mélts-g\?\n&‘_lﬁ{ag'lg gagl %W ltr>)10\7ver to

t he refri gér anthiddspenseoled by the mulikpees) fambantrot dvdtch.dvguid odndetsatelavedyi n t he
storage 'tank -approach e ched .s e | } ' by
st oppi ng wat erg%gv(%n tgn%g?n%%%std%nco %Ctrtcgrt Ee%’&ﬁé?%ﬁ%ys &@”&Fhﬁergts?@r 3Eggq¥‘§nk lid
37 is further danistes dekiowgh ftuba 65 AC ot tubeed pdrmits hik aratheSUW toahistdO7 tthide Wi | |
allow illumnaLion ipndicator. . light 98 25 | ocated on .the display panel
1381 ¢ he evaimplipubpy {1 Soid sandeantt ity &eoRi ¢he Koudges tebichs 7

appr oaches t hginibt @6 kesliesdaRtl ROE:IrINE disable Bdwer\lé iRl refricoranihie coipreade tank 27
flows by gravity through a self-sealing qgsket 29 and t hrough a stainless

steel tube!326 Rntteerebycreeniieg dirstteyaporaior 1gpEomegoelingniy amiiesh aelc k| | ed
w thin the cold,pgheto 5@%“3&etc9?(§n§fg€r%ﬁ%§5fﬁgFif%tcﬁhdén?er 430 YFovited 39

approximately 4 Cto approxi mte . W- pressure secon
evapor at or ra@émpeheattextraitéd IRnc dhel eehdensmgneatehe Shohld siflosr froanikirse2 and

fluidly connected to .refri.gerant secon onpressor, 53.at .an col d-water .
tank 35 retri GeRRmoLl e SR RaRen B FREr TR UBE oA e BB sGRchet

4, the low-pressure refrigerant line from a second compressor 53 may be placed in

20  thermally-conductive relationship with first condenser 4 so as to remove additional
heat. As may be seen in Fig. 1A, an alternative preferred embodiment provides for
the UV canister 7 to be further sealed and disposable, and placed in a location
convenient for changing of the UV bulb 13.

The UV canister 7 is designed so as to maximize the bacteria-killing effect of

25  an optimal frequency of ultraviolet radiation, as may be seen in Fig. 2. Accordingly,
the intgrior surfaces 19 of the canister are coated with reflective material, and the UV
canister 7 is shaped around a UV bulb 13 so as to direct the liquid condensate into
the optimum zone of bacteria destruction. The UV bulb 13 is held by UV bulb holder

_ 18 and is powered by a ballast transformer 15, to which it is electrically connected by

30 wires 14. This UV bulb 13 may be changed by removal of the canister cap 17. A

| pump 41 may be activated according to the volume of water within the UV canister 7

by means of a lower sensor 9 and' an upper sensor 10. The lower sensor 9 and upper



33 line 57 and an cold water tank 32 refrigerant coil 33 egress |ine 58.
The water may be further gravity dispensed outside the housing 1 by neans
of a spi gD 036730Bnergy dissipation fromcold water tank BeTitsozieésBeased by
insulation 47. Additionally, a securablye tube 51 is sealingly connected to
the cold water tank 32 through the 5 surrounding insulation 47 to permt
direct introduction of nedicines and/or vitamns into the cold water tank
32. I nsul ati orsefseotl 0 sfechoth) elb@rimlla@e@eqptmwpume relaycovigh 29 byomﬂﬁ%g&devi ce

cold refrigerant i tQ. I nd
bui | dup. " Sach 2n<ite BEprSal e 2o Bo I L RSB BT, pRERb bR
refrigerant |Hottekwed sérﬁdluQendlmpmtseﬁhohéatard inanes$edrin MOnmecpmntEMer 74
provi des an addit.i ona 10. neans, air ol for g| ng
oot 11 om Sec S FarEsRgTBR Pt ST B LeRer G e feaiid S ¥ one by
gravity thrsoughe Bvs@hibtesPahdul a sedimbtscrééh @’ldﬂfem\ot@fst@ﬂ.«wbﬂmﬂﬁscté&ho a hot
wat er tank 30. The water lé then be heated within the hot water tank 30

to a tenper at fZendipimp Al uidlycqmmynicalp yia g:fuiddrapsfer tub%llcée}leabps@w%lﬁtm y 91
C by provi di ng,gbecdaiifflth RAYES toVih8 piith UE Bnd* OV QnibkeAY el RVERANE 31. The
wat er may be further gravity di spensed outside the housing 1 by neans of a
chi | d- proof spraetilodqwhenrtbe gynmﬂh@qmtiv@ndfAdmnmrenv\mré% tsanidt B the
decreased by i f t t ter is
di spl ayed on Ig\?gl@gt £ Zem? %Wﬁﬁiﬁ&tb‘ AgrShe(}smlgaﬁng %&\r}g Jt ewgr eferred
enbodi nent10 arnnefennetd bmlmianm wompristfy wataed, |d$spdsablpelm‘éeminiﬁuenm prhedésoa wat er
tank 30 via the child- spi got 3 Wne t he eat | el enent i's not
br ovi ded it h SPERE PRI BsBRer R dprsain et 1381 10 pebplen ofte
tenperat ure squgpg. means (not shown) is provi ded to display the
tenperature of the water in the hot water tank 30. Enabll‘m% t he sel ective

powering of the hdBePep &) ispeferaly selt-priming eTheaump 4 dorees witerfbiong)
col d-wat er t ank};e,ré Shd&APRIAUY £ aﬂ%iﬁer?l zidgfdaﬁﬁage BiBASARAR tbrucqz# d

containers, e.g., paper cups, sult or cold water, are provided from
attached diSSpélﬂlsepm(mét sphdrmr)e qhargnal elilten 424 h@erabmﬁacmrldgheﬂhfw@ddvgg The

| i qui d conden S p

i ntroduction ﬁﬁb&al E%H%tpg]rﬁg%fte% ﬁ%n%%gm?%(f%or er ?%hﬁlggl{h’%ﬁcgtelvnat roduce
oxygen into Smxdnrdmfemaxbenl ~ Fhastorage this kb Bhadurthe ieach&l toetite S1eragd tankhed at
qui ck- di sconnezclt

by releasable lockable clasps 39, and is sealed to storage tank 27 by means of a
gasket 38 sandwiched between storage tank lid 37 and storage tank 27. The storage
20  tank lid 37 is provided with an overflow float switch 48 that will disallow power to
the refrigerant compressor v(not shown) when the level of the water in the storage
tank 27 approaches the attached storage tank lid 37, thereby stopping water
condensation on first evaporator 16. The storage tank lid 37 is further prov1ded with
a second overflow float switch 49 that will allow illumination of indicator light 98
25 located on the display panel 138 in the event that the level of the water in the storage -
tank 27 approaches the attached storage tank lid 37.
Water from the storage tank 27 flows by gravity through a self-sealing gasket
29 and through a stainless steel tube 26 into a cold water tank 32. The water may
then be chilled within the cold water tank 32 to a temperature within a range of
30  approximately 4 C to approximately 12 C by the low-pressure second evaporator
refrigerant coil 33 coiled around the cold water tank 32 and fluidly connected to

refrigerant second compressor 53 at an cold-water tank 32 refrigerant coil 33 ingress



direct water froma full storage tank 27 into external containers. WO

03/ 073029 PCT/ US02/ 05636 34 Water in the storage tank 27 is recircul ated

t hrough twe osN7mami ster 7 through connector 50 and a fl uipdTtusanefees t ube
12. Placed serially in fluid comunicatszon via fluid transfer line 12

bet ween the storage tank 27 and the WY canister 7 is a sol enoid val ve 59
that prevents flow of water fromthe storage tank 27 5 to the UV canister 7

unl ess el ect rilBas7 gadwr cold watep pank S refgerpnt calbh P2 Aeresy lipg PH.e The water fay
ts watery : BN A y to th
prevents wa erbe'ﬂ]ﬁe&%’ia%fl? dfs@éﬁgedZJuts]flcfeotH% ﬂ&ﬁng:ldr‘t@ hdanEbEL Liddt 35, A 0 the

apparatus fails. aced serially in conmuni catton via uid
transfer |ine digipatiet fveecoldheatert tank §2 it dackead bynivsulation WY udditondly, 7 is a -

bl eeder val ve 60 t.ha ‘be. __nmanual | dj usted to requ t he,vol une of

wat er flow ng SF?%?RI%E%bg%elstsgﬁlw & 7c°tn8¥°t‘%04°t ﬁfg G vaist s?"he(?’;ﬁ .thrgugrlrlaﬁ?%r

i mprovenents i rkufrlbﬁléidgsf l‘n’ gmia]i 47 bhepgrmirsiirett ihtmdiaaﬁdngnf nheﬂichbeargvawnam4' os of a
O O e e Ak S, BB B% YRS e S et a1 on
expansi on val V@olitpUdevidk ichld 2 gdrintllings toabdiRE BALliniLaté oRNEO WG raaezi ng of
the condensate on the first evaporator 16 when 15 the anbient air is at a

| ow t enper at urbsiléip  $uchdpsulafion gy gimitey by plasednen bath dat prsheald refiighramher
enabl ed to r CURESR *@‘%g %Mt&?ﬁéﬁpﬁaﬂsfeﬁvﬁe&m' SorlaERES ﬂ?;t)r’bbi@esf dn" kiti§NAPOr at or

16 to quickly thaw ozen condensate to permt to drip into the
condensat el0colmeans, gir-cogled Hhfas 7¢.\fei discharging beat &vayseeonid gompresseadR-dly to permit
water to be extrac i i ht]O e - ersed
refrigeration cycl ré’ﬁ\lc/évlerl ?or?lglien?%(g% Feéﬁlar%gﬁs%&ésx@f%rg vvahfogl%h% r%’%@g ent air.
Devi ces in theapket @8 aAd through el tyibes Pdiintclahot witer tanle30. i Thy water mgethentbe al | ow

t he frozen condensate to thaw, ra r than activel.y i nduciLn freezing and
o na by uodegied Mithint ol malsr ik Jaief BPG A CHl e PLap ey O

refrigeration BYEhs apptb8mhte9 A1 OBy PAAididEM iR vial switdk 40 Yehedinpy an
el ectronical ly- ti rreoF and activated switch circuitry (not shown), which
adj usts thé cyelament hi The mgtep nay theduihes eravite dispRnsdotissidectha devsang b by

col I'ection may PG BAEERoF BnidotMYTOR i o hidi s 10fig an

enl arged fi rstmﬁzgoﬁaﬁs&i’g, Q?l%%:tr eélse(riergl)lt rd%s%q@?\}/fvi%gver tﬁtcejw?igrr st evlgporator
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Q?C?ir?!stngl Y, a})rlllae(lis%?atyrp%:e?lngheat er 128 as in Figure 3 may be pl aced upstream

As in Figures 1 and 3, for the preferred embodiment, ambient temperature
20  water is dispensed from the hot water tank 30 via the child-proof spigot 34 when the
heating element 31 is not provided with electrical power. A display panel 138
connected to temperature sensing means (not shown) is provided to display the
temperature of the water in the hot water tank 30. Enabling the selective powering’
of the heating element 31 can make maintenance of nearby cold-water tank 32
25  temperatures more efficient. Disposable liquid containers, e.g., paper cups, suitable
for cold water, are provided from attached dispenser (not shown) mounted on the ,
side of the housing. '
The liquid condensate is passed through an oxygenator 126 prior to
introduction into the storage tank 27, in order to healthfully introduce oxygen into
30 ‘the water. A quick-disconnect tube 45 may be attached at quick-disconnect 44 to

direct water from a full storage tank 27 into external containers.



evaporator 16 to heat the |ow tenperature anbient air passing over first
evaporator 30 16. Heat fromfirst condenser 4 is renoved by air passing

t hrough twe oBior®e9 evaporator 16 surfaces and thence over pChash2/os86
condenser 4 surfaces. For cooling of thg first condenser 4 surfaces when
the freeze/thaw cycle of the evaporator is active W 03/073029

PCT/ US02/ 05636 35 and the first evaporator 16 is clogged with ice, a
separate nul ti-spedMateraim ghepyidriage taakii7eist regirqulatddr theayishhe UV Icamster136 f or

passage over frsb, CORAENT 0 Snd 3° il Fhlrer Yne 157 ELs REQN) dRCnligr the
pur pose of cooling fi FSt condénser i S e I'Ow pressure “refrigerant |ine
(shown as heatcoaxainiagar vie @nidf trosfet e 52 bawdencheptoesgeaankb537 amd the UWier mal | y
conductive rel ationghi o first ndenser 4. The apparatus is _egyipped to
cecept |1 qui o HFET T RrERC ok s f R B dow o re RO HAroEs [ 2hat er
supply, assin tbithe UM caiistdd " dimies Klectricali pdweer &nsubgliedtttiBe dolerofd vdlvet $2d Wi th a
tee 84 to permt fluid comunication of the apparatus with the external

wat er source. VRissBreyps dV%I‘Vé_tOZ@ei@“‘b%\ﬁ%drwgp?fé‘d@mcabm"éﬁ’ 1 B% t hr ough
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way of |ow water sensor 63 provi dec?’ at the inside bottomof the storage
tank 27. At t Hetvesenéhenidrageataek 27 anduhe UVgianieten? istatdeeder! valhveiod thaaimaz b23 i s a
femal e qui ck-dj se ect  fift] 4 r e 1p].i oupl i ng
of external water gggat?ﬁ%teedtthtﬁéegrﬁ%e._tﬁﬁtvgrrlou&g ocg](‘)‘}rall%??g’}r@?%g&? %té{lg%%éﬁgﬁbodi ment
provi des for ahelU¥lcapistephse tube 45 adapted with a female 15 faucet fitting
46A at one end for coupli n? the tube 45 with a standard .h@usehol d _faucet
and a mal e quick- di‘%’(’%‘ﬂﬁ'é‘@ ovﬁnf"fti“h e designf e quesent Ay eptipe 't 88r°4’§'%i°fh t he
femal e qui ck-Lionparnesitrdied 6w eafidexpdideone slve 88k inyFis L physRelyiadigled | S
passed through the tee 84 through the solid core charcoal filter 42 via
the fluid trari8pdditignedhe typicplly-praded piigeratiogexgansionealye.duhydized fthe The
check val ve 24 18R Yo Sen¥étir i et AP 5 At Aens?@ dnQNEER: Eﬁﬁoﬂa%r Ggrimeher 7. In
an alternative preferred enbodi nent, the externally-supplied water may be
direct ed tHroubhambiert\asr is @t o dow sdnperaturd buirie still heraid. 7Ahe peeserit inventge. is 5 and
11, which in rn _Siul.ta ly directs filtered er thr fluid
Cranster 't ube 'REWF eF4d PAZRE el bbBiRy. st Fleb MEFRE mlelb@iH It o
transfer tube duckBntavdiimi frozkn behd&ibate a6 paiteitto2driptintottheecomyaisstecallector

ui ck-di sconnect .79 into a drain for disposal. i ck di sconnect .
qul . 5. S cyclte may ge reversed quite ragldﬁl to pe%#t water to be extracted in

atmospheric conditions, whereas a non-reversed refrigeration cycle will not function
20  to extract water from ambient air. Devices in the prior art merely shut down the
refrigerant cyclé to allow the frozen condensate to thaw, rather than actively inducing
freezing and thawing by use of a flow rafter expansion valve and reversal the
refrigeration cycle. The freezing and thawing cycle is activated by an electronically-
timed and activated switch circuitry (not shown), which adjusts the cycle timing to
25  atmospheric conditions. Condensate collection may be increased in a number of
ways, including use of an enlarged first evaporator 16, increased airflow over the first
evaporator 16, and increased temperature of air flowing over the first evaporator 16.
Accordingly, an electrical heater 128 as in Figure 3 may be placed upstream of first
evaporator 16 to heat the low temperature ambient air passing over first evaporator
30 16. Heat from first condenser 4 is removed by air passing through the first
evaporator 16 surfaces and thence over the first condenser 4 surfaces. For cooling of

the first condenser 4 surfaces when the freeze/thaw cycle of the evaporator is active



fitting 79 is provided to permt rapid coupling and uncoupling of the
wastewater drain tube 81. In this nmenbrane filter 70 enbodi nent, a

sol enoi d welms®73®3 is provided to prevent water flow throegh/ushrofeBai d
transfer tube 73 to the nenbrane filter;s70 absent el ectrical power by way
of | ow water sensor 63 provided at the inside 30 bottom of the storage tank
27. At the external water source side of the solenoid valve 23 is a female

qui ck- di sconnewd th? figst gyanematerol 6p§ rqlﬁggecbygly iggo @ senaraje mulli-spget B0 pully of

external water WO
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dr ai n. Alternatlvelé, the waste water fromthe nenmbrane filter 70 may be

recycled, as ftiedpyiga e 84 o permif @Wmﬁ@tlowtm@rﬂmwthﬂw@ltank 107
is provided i 1
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to close the circuit of t he se sor 3, the sensor 63 sends an el ectri cal
signal to a <3MesRyPireiand ungoup gn?ﬁt %FLWMFBSOF‘FW%?]OU@H‘OE%@%’@P%m d 111

into the reCy%@m&%kemb%ﬁﬂraentsbmhésaﬁﬁgld%&l}’purp%ee Blbe Usrdagbd RitRAkbmlls sent to
an external neans gnot shown) i ndi cating the status of the sensor 63.
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fl ow t hrough i@cg g cﬂ%eal:]/{g?@%mfnge\?{eﬁﬁng;% ﬁ’p%rugg@ﬁhéﬂ{bg%ﬁ%@ rfflﬁgé '
sufficiently tquicktdisennehtefitten44r THel &ternallgguppligd water Blpassed ihcalghshegteal i s

Zg?lt vg?teht Lce) t O@{soheBOI &é%g'o]fe tc argor:]ajjtﬁltgrf 52 (vaéttﬁe ?ll.lld t\f\aﬂhts eF tL]:bleOIVY ntﬂet 0 _

direction of the storage tank. The check valve 24 prevents water from flowing
20 toward the UV canister 7.

In an altemativebpreferred embodiment, the externally-supplied water may be
directed through a reverse-osmosis membrane filter 70, as in Figs. 5 and 11, which in
turn simultaneously directs filtered water through fluid transfer tube 69 into storage
tank 27 and waste water through fluid transfer tube 67 and drain tube 81 connected

25  to the system at quick-disconnect 79 into a drain for disposal. Quick disconnect
ﬁtting 79 is provided to permit rapid coupling and uncoupling of the wastewater

- drain tube 81. In this membrane filter 70 embodiment, a solenoid valve 23 is
provided to prevent water flow through the fluid transfer tube 73 to the membrane

filter 70 absent electrical power by way of low water sensor 63 provided at the inside

30  bottom of the storage tank 27. At the external water source side of the solenoid
valve 23 is a female quick-disconnect fitting 44 to permit easy coupling and

uncoupling of external water source tube 71. A fluidly communicating screen 64 is



The booster punp 68 draws water through the screen 62 and directs water
through the sand/sedinent filter 115 and pre-filter 64 into the nenbrane
filter 70wWw0Th®7302 nmenbrane-filtered water is then directeacrhusougtssd ube 69,
post-filter 116, and post- filter check,yalve 117 into the storage tank 27,
while the waste water fromthe nmenbrane filter is sinmultaneously

di scharged through wastewater outlet tube . 67 through the waste water
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fromflow ng through the,sol enoid 1 nd .t he st e—,waster recycling
process wl | dont ?%'u% Enn{hllsle %ﬁgh‘\%?att é%ang%’f‘l TR CI\té\ﬁaéﬁ(ﬁg&'/sc‘?rgwg %Jn]l%%{rﬁfji

decr eases wuf ffludd esrhinyni¢adios with thé fbodbhe ogs 6&r thfpuglp which ekisend lvaadr iswi t ch 48

in the storage tank_ .27 serves as a ster electrical override, shutting

down ¢ he pur LEECED A8 PATER TREh ResolBr 20 A3d Boolepian 1L n SN W e) |

the storage tankl éi/their&Sk tafUid7 BilRed By taf \ﬁgamt tdhSorf119ab pavehtCle 48. A
0

further alternative waste water_ recycling e di nent provides for ,
aut omat i ¢ i nt rerygletanknl Ogiraax orerfiling. ans miningum lowt witerrlexel isisensedibika lo92r | n this

al ternative qnbodhfEnts ifnIARLE! IR 1y G8laP REFDY SRLLLecOmREELLD Lo an

external water 15 source, the swtc IsTinitially opera 0 open
t he sol enolisd 28.cloFadheccifouirof the $eesdrid3] thegsensor 6B sende cm allestricalndignbD®, a

recycling of waste r..and dischar of re. waier, into the storage tank
27 akes pl aceoatoa £l pdRt AT ARPEImPue i Sottl £t iBeteas et They

oper at e the sworcBinfiitandoisiaran2letteitd) iighal & safitad an eaemslmiant @eshowa)f fohavi ng a

menbrane filter, inmpure : ' . .
mdlcatnqg the status of the sensor 63. An operator of the present invention may then

manually operate the switch 75 to send an electrical signal to the solenoid 23 to
20  permit water to flow through it. When the water level in the recycle tank 107 rises
sufficiently to close the sensor 112 circuitry, an electrical signal is sent both to the
solenoid 111 to shut off exiemal water flow and to activate the booster pump 68.
The booster pump 68 draws water through the screen 62 and directs water through
the sand/sediment filter 115 and pre-filter 64 into the membrane filter 70. The
25  membrane-filtered water is then directed through tube 69, post-filter 116, and post-
filter check valve 117 into the storage tank 27, while the waste water from the
membrane filter is simultaneously discharged through wastewater outlet tube. 67
through the waste water flow restrictor 76 and check valve 114 back into the recycle
tank 107 for re-entry into booster pump 68 for further membrane filtration. The
30  cycle of waste water returning to the recycle tank 107 continues until the water level
in the recycle tank decreases sufficiently to close the circuit of the lower float sensor

113, which sensor 113 in turn de-activates the booster pump 68. Only when the



20 water is purified by vaporization, as shown in Fig. 12. If, upon

i nspection, the storage tank 27 is enpty, the swtch 75 may be operated so
as to opewotohe7®ed enoid 23 to permt inpure externally-sepplisenoisad er to
be sent froman external water source through a tube 133 directly into a
vaporization tank 110 for vaporization by the second heating el ement 133.
Qperation of the switch 75 sinmultaneously permts 25 electrical power to
flow to the sdewerdloabsensard 12 iseased will3Be bddster papw 68 dexedtivates thekpening®fi s
positioned with r t to thefir evaporatqr 16 such that th team from
the vapori zattF%HsfegﬁtE)aﬁgﬁm‘lsrsﬁﬁzal%ysééfr%afl'gg ki eéqa‘g\i}\ﬁsf% ik er?lds g’ﬁr“fhé{%e%eof t he
first evapor atsolenoid 61f Brre-@perdd s pérmid additichap@sandl evaten tofldv it Cthe depelat e

collector 5. Th ndensate.is. then sent through the UV canister 7 and

ot her system égﬁ‘p@geﬁ??g%gmw ﬂt‘%@é‘}ﬁrﬂ@‘fe&oreélgagﬁéheeﬁ‘?ﬁsé’a?]r?e‘i‘?_ttgusﬂﬁ“\’.?b"‘p@f* sensor
130 and a |sowgunipesss WurtherlmMusl\opetatich STRESwilcRI7S WilPBlbéetthd sdMhold D3, Wk er | evel
within the vaporization tank 110. Wen the external water fills the

vapor i zat i on_tPaewentingordgisiongl cyatastiiopn flowiae dupresht the selppid 1Kleaabhe pgte-t he
upper WO 03/ 07\%?1%9 r&?@?%&e@iﬁ@onﬁﬁe%ﬁ 3 tw%lgép leﬁ/@lniqﬁheapac 1€ehk hep! signal

to cl ose the sol enol t hus shutting of ext ernal ter. Wen the
wat er | evel i rdeeragsey syfbeientlittp shuttadinthe boostetqumpaaSe sTheslldaf switehrtd in the engage
t he | ower sensgr r 0 ) n.electrical signal to
open the sol ef]sgqr%g]e%,?k %ﬂggb%\é\grﬁ ?’ﬁ%ﬁﬁe\ﬁé\%érovt% %%?’I oW ted %Wﬁ%}ge P/%{no?igzati on 5
tank. The wyclaed alosingl the glehdid 1hdtwhamtthy waenKevdDinathd sv@pge tank 129 tigepur e
water may be cgntinued unti.l nual | y shut off by operation of the switch
75 so as to cl 'e?tg'etoeggﬁggmﬁd(}g%‘mﬁ%%&rem)ve el ectrical power fromthe

second heating el epertrfed3altehfatifOtwasfeh fafep! RBRIISE 2Rbb&ineAt pfdviRRedioby Mmanual
operation of the switch 75, the water level in the storage tank 27 wl|

rise to engag@utomBlipisiofdyclien ebpdesnal agter ity e gqcyde gk dfe Intlys e d 23 and
emovi ng poy\erenfgfﬂmeﬂtbet'hf% uJ_"gagehﬁ'- ertafdRY Lcotrsated 113€arP RRBMA! Wstek S
further equipped to supply T1quid condensate” fromthe apparatus to a

typi cal relsri gewsae,andithreswitch §65.is iy dpengjed/to epenulesoldBoids23adbhsteaatieri th an
i ce- maker engagi gqui.ck- di sconne fitting55B to permt coupling of the
tube 55 it b PhaindRF R ELRENNE T adoinShe dstehdiel Sl s Lo i ot
fitting 55A f avatedntpl thé gtoidge Qdinkt 3Tetakedslytach as \dedcHibddhaitdneativdlly, Githakadly sconnect
fitting 44. Sol fefptgi d 23 is provided wth electrical power froma

ti mer - cont r ol [Megf t9dHther QRFrate theA It Sher it 1 ow of

In an alternative preferred embodiment not having a membrane filter, impure

20  water is puriﬁed by vaporization, as shown in Fig. 12. If, upon inspection, the
storage tank 27 is empty, the switch 75 may be operated so as to open the solenoid
23 to permit impure externally-supplied water to be sent from an external water
source through a tube 133 directly into a vaporization tank 110 for vziporization by
the second heating element 133. Operation of the switch 75 simultaneously permits
25 electrical power to flow to the second heating element 133. The vaporization tank
110 is positioned with respect to the first evaporator 16 such that the steam from the
vaporization tank 133 is passed over the dew-forming surfaces of the first evaporator
16 for condensation and passage into the condensate collector 5. The condensate is
then sent through the UV canister 7 and othér system components as in the preferred
30  embodiment. An upper sensor 130 and a lower sensor 131 provide a means for
controlling the water level within the vaporization tank 110. When the external water

fills the vaporization tank 110 sufficiently to engage the upper sensor 130, the upper



wat er through the external water source side of the tee 84. The punp 41 is
activated to push water through the tee 84 into the ice-maker. The water
i s di scouwagam7foeom flow ng through the fluid transfer t woa/ukh2nisse, the
storage tank 27 by an intervening 20 sqgfid core charcoal filter 42 and an
m neralizing cartridge 43. Noise fromthe present invention is abated
primarily by two features: multi- speed squirrel cage fans 2 & 3 and a
hernetical | y seasoed3@ owmds e sleetricadvignal 85 closgr thaesplendich 23yl thuseshutiipgiofisthe at i on

90,25 ™y be SE6h hE duhle FOS, AL R SIA ORI 1o H3RaAL such 2

seal ed conpressor cover Izin e extra cool I'ng capaci ?stof 25
t he wat er chi IshffciesycronghigaeabobatiosensilBl,3Be loAvesnidrdadl ednds e ele@ficdl ger ant

line coil 83 of second evapor.gtqr coil 33 is wapped.around fi.rst
conpr essor 52 SEFABMED e en°‘§&3evhaf BEMng Malst t@ﬁ%ﬁ@%é‘b‘“‘rv@ﬁf‘mﬁ‘%s

permttingsa GPIBRSHEle 6PNIRAg B hétOvA&ahik W dhd vEpUrizRE Melpdrk Water aRAFBE €SSOr 52
W t hout causing the first conpressor 52 to overheat. In an alternative

preferred enbsantivad untl maallyathut off by eperatien ein§e switsh Ahgo petarslassidel 30

around the fi §lensi@IPhiPRRovedediRal §dvAP EBAMhALA HeftindRMeh 187 iftei 1 1 St
conpressor 52 to an external radiator (not shown), mich like that used for

an aut onobi | e tesgplaneid 230 0@/ drraDOMBE qpeeNPD6BEEsWiRh 7Asthemptebéeveleen i n
Fig. 11, a s i.nk-top.version he r gegneral l y includes
P ot ine btk ?ﬁ°§@§ﬁ%éﬂ%‘¥§éﬁ O Rhdhe MICoVRRA AR sIBRE Ricint S} HO0S
89. A heatioexchlengér3 afid iemopngpiveke dromnhe@opndriehtingrelemehtl 33. fi r st evapor at or
16 over which air_js passed.t ondense water. The. con ensatl%)rﬂlrt vity

[

feeds into a 5 condBf<FRPEAUY gt equpRgd o HRRLY Jja4idn congdpnsaty ®transfer

tube 6 into thgpddfustd ?fbﬁél reffigerfibeite-Piakdrl AcBOHNERNEIRIBS 83 B ddasieERiter ed the
WV canister 7, a punp 41 is activated to direct water through a series of

filters 64 & 49 iggrinaker prgaging Avickadisconneskiiffing 81B tppermih copplingsefdheybe $ank 27.
Fromt he stor . j : . i ed
cTe/N tggm&%gatggppma e g}%g% A wkedl&@argzt IR 28\ e I.SRERS

t hrough a spi got : d wat'er sation froma spigot 35,710
condensat el5f | @fihet tube 6y with llee femble qOisk-discannect fitimg 434 Sotenoidi23iingroaided

Peltier-effect .,cC y 9 Q i ter. \whi i finger .effect
and use is deswcdrhl ﬁgcéil%gggg’?reﬁ?& al\fgr?éré%oﬁﬁgfeﬂﬁwgﬁéwﬁ ncggrqtﬁ)oﬁeg etdﬁ] er gi n by
ref erence. Thevatratteougtetie bxtemaltwater Sdwrtagide ofttladée 84 Tyl 41)is acvinited! | ed by

a high water |evel switch 48 which renoves electrical. power fromeither
the first comip@udoyatgthioyel thedee &ﬁd?t@rtﬂeg@ﬁg}aﬁ%ri Ghe vty el puasedriom

flowing through the fluid transfer tube 11 into' the storage tank 27 by an intervening
20  solid core charcoal filter 42 and an mineralizing cartridge 43.

Noise from the present invention is abated primarily by two features: multi-
speed scjuirrel cage fans 2 & 3 and a hermetically sealed compressor cover 85 further
insulated by insulatio.n 90, as may be seen in Fig 10. The present invention permits
use of such a sealed compressor cover 85 by utilizing the extra cooling capacity of

25  the water chiller second evaporator coil 33. A section of the refrigerant line coil 83
of second evaporator coil 33 is wrapped around first compressor 52 to absorb heat
generated by first compressor 52, thus permitting a compressor cover 85 to sealingly
surround first compressor 52 without causing the first compressor 52 to overheat. In
an alternative preferred embodiment, a separate fluid-carrying coil may be wrapped

30  around the first compressor 52 for transportation of he;,at from the first compressor

52 to an external radiator (not shown), much like that used for an automobile engine.



15 punp 68, and a |low water |level switch 63, which can open a sol enoid 23
to permt external water to flowinto the system External water is

I nt r oducewtoioapmorhe system through a tube 45 (not shown iPOTRISG2/03b39
attached by mating quick-disconnect fittyng 46 to fitting 44. The ot her
end of tube 45 attaches to a typical household faucet via a fitting 46A. A
timng. switch 75 may be used to open a solenoid valve 23 and provide 20
power to the boost és pambedeent i Bigr &bta wanller, sink-toptvesioneobtherrppdiatuser 70.

The ‘external ] |.rected i nk 2.7 9 from
t he nenbrane |%r§[é/r m@a&es@séfthe b%%’rﬁtsf(*ﬁhgé uéﬁgﬁ%l&“‘dm %%gt} gg@b e 92
fromthe r’renbrcab’iﬂethDI tAehieat eXdhdngeras6rid pSrohtiaﬂn bMI_]l&leld)IﬂWﬂli & fiist e@b@mo? 66t 0 '
mai ntai n wat er }chﬁlre |nt[{s rlT]Brane lélll}'é V\hen.th?e{{vater flow ng
from the nenbrdHe @yis PESeq 19 €Ondense mately Jhg sondegsate, glavity, feed 0t p gyt er
level switch 48ndevgitd EdlREof 5l@nd YHeh BRing DiataQlufdutansier tbd €fitd the 1V capRwer to the
sol enoi d 23 and t he bgoster punp 68. The sol enoid 59 remains open so | ong

as el ect rical lpoWhen sufficisnpeandengate bas eateredsha My qaaistenharpusipcd] ipasivated s cut
of f,. cl 05§ dirkdi STRGMhRLEY S et KRS 49fan& Q%ﬁérﬁfzﬁ% daRicter 43- BY
opem ng a flow controller 60 and activating the punp 41, water can begin
circulating frgmatshsagedhik 20 Fsomthegtoragernk27, wnblwgﬁtmnemurwawamasbm 7,

filter series I z@t i np 41
back into the d%?%dr%géghrto &%k 59‘7@% } Vlf‘og cg)ﬁhufvgép rdgsh&{saet#’%tfﬁ @%Ot%g 12. The
vol une of i rccuhmlsanmﬂédvomo@hammbobﬁ @rdo hytarkk 94 mntmng a@blluemeﬁéet icd WO

03/ 073029 PCT/ USO 56 40 solenaid v Ive 9 i r event

drai ning of t 28 grt tz?g‘g‘ﬁ{g‘ﬁléva?f Wﬁotf [t& ecty 3t %ls Ei\ﬁsggcﬁ}@? to the
apparatus is o, 60f8h 458an@Intpoiatel heremi B?K'ekﬁﬂc&”hﬁdbaﬁ&ﬂ&vel Rriy sdage f or

pl acenent of the UV bulb 13 within the Storage tank 27 for space

conservation (Wﬂ#tlS senstaty contmlledibyealyigh watenlevel swieis, W@ﬁ?ﬂ‘%’ﬁs PESHriERe furt her
i ntegrated in AdAraAhE firsf BSOS L@ Mohlor tRSbdddtefi 95+ 7,
8 and 9. Int s eﬁ% 39( rs Mervgpor at or gf attﬁeg%{ﬁ 0unlrt co(% nglees W th
the dew f o mgnmtﬁfif auks loo\f wathelef/el switch @Jafhnila;am ppehca S:dienbideB}iIOEIEm‘n

| nvention. The % wate t o(%Ifm }'?&}Ut iixt ater IS "Frof?uceg mi JO for
filtering the Eohdensa e rom 1 eél,levapora ar (b RN t hr ough
t he UV cani st alirodgh 4 tubs 4Sl0fb>®dlh(ﬁi&ﬂh Figs 1B) mc}adaphadng qludfkedlﬁﬂom&act fitting

external | y-supplied water, The e di nent o tilizes a soqlid-core
char coal y- p%to %ttmg 44, The other en o?tube 45 attaches togtyplcaHlousehold faucet \si)aa

fitting 46A. A timing switch 75 may be used to open a solenoid valve 23 and provide
20  power to the booster pump 68 to diréct water into the membrane filter 70. The
external water is directed into the storage tank 27 via tube 69 from the membrane
filter 70. Waste water flow through the discharge tube 92 from the membrane filter

70 is controlled by a flow restrictor 76 to maintain water breSSure in the membrane
filter 70. When the water flowing from the membrane filter 70 fills up the storage
25 tank 27, the high-water level switch 48 overrides the switch 75 to cut off electrical
power to the solenoid 23 and the booster pump 68. The solenoid 59 remains open SO

long as electrical power is supplied to the apparatus; when such power is cut off, it |
closes, thereby preventing drainage of the storage tank 27. By opening a flow
controller 60 and activating the pump 41, water can begin circulating from the full
30 storage tank 27 through the UV canister 7, filter series 64 & 42, the mineralization
~ canister 43, and the pump 41 back into the storage tank 27, all via fluid transfer tubes
11 & 12. The volume of circulation flow is controlled by a flow controller 60. A



filter 42 for filtering the condensate fromthe A/C evaporator after it
passes through the WV canister 7. The condensate in both enbodinents is

t hen passwo oBmtio24 he storage tank 27 for further externalPCllitsprossad i on

t hrough a spigot 91 or direction into 15,a tank 94 for chilling by Peltier
ice finger for external dispensation through separate spigot 35.

Recircul ation as provided in the free-standing apparatus is al so provi ded
in the A/ C unispleapid odivershissprovidrdde padventaloaieing plthe sigragaitank @i theresert may be

adapted to fit,w LI .C it | QNi:N nj )| ] 2 to be
moved i th ¢ it iRl ERRS arAr ARl A oF B,
ai r-condi t i oniprgvidesi for picafienaind tieoU¥dbilw 13 withid eteesidragaiahk @7 for §facas
desired. Before nmovenent qf the. en§odi ment to a different A/Cunit 78, the
W canister 7 %ﬁif“@é‘%f}ﬁfﬁwnm%gw in tube 104 through a drain valve 105.
Addi tional sFeat ur eghe Thi@sedf Uileitbn $nal i bd Gkt t itegfaicdZ af® £ SARIW Qdir- 125

adj acent to the departing air streamto further 1nprove air quality. The
housi ng al so czsdlew&wi)éymm& Ay in Higsr As®and Spelr thisosmbedimens,thge 127
whi ch oper at eg,gaRibNYPWR! X/ Tt RbAUEACWIP thd BRI Fdrinhe OurAlds &IFNAS Ife
enbodi nents of the apparatus, four casters or ro e§s not shown) suitable
to the wei ght exapbratpyd6odéf thaeprgsents mmentionyv efhd emboruyentveof Eigf 7x@ilizesoat he four

conmers of the | ower side of.t base of the housing., To further rovi de
for nmobility ol?en\ﬁ?ngr%% i’@ef“eﬁﬁ%‘a‘lg Rg" Psafehgm%’rt@gﬁg SYRRSRAET 3ﬁerg\t/er
uneven 30 sur fpasses through el @Y ganisteh@el Thioemb@difment Ss ialkc hdapted asredceive may be
affixed to two _ adj acenggdcorner%of t he Iowie . side _of the base of the
housi ng. Car r yFIEHEAGIPE PAGE grabagimand 61 BieTp yabizer @it eors tharean) |
sui table to thmere2 @htfiliensh Gb dehdedsateFROnPHE Y00 levapdyRoitdfenit paBYs dlcugh be
fixed, one on each side of the housing at a hejight appropriate for

transport by tihoUXogmister 7. e ondensate i dgth pmbpdiaants; is thenepaseedtintepiber pt i on
systens of th i i : . f sol der
o provent contaminm Zob AR IRRFAGRI0N B 2 4pBo) orfabh e

descri bed i5n WSamad4hir chilingdy Pelierliss finged forresterabdisgeeshtibe theoughlsgparatef er ence,
the system of St{mgt pX eﬁgcq;tculiatri]\{lent ir(())ri1 idsi el }/i cé?d iV\,i th v§ri.ogls deviéic‘gs for
automatical ly nguerim ng con rBIP on At ronse aﬂ%f‘%ali"ﬁ“ga At 5? BY¥E*Circuits
and i cropr 0GeBOASC aghitpéraisbdinientse CThese airasdditioming it mbodimamt mxabe

operational functions
P atdaptedO to fit within an enlarged air conditioning unit platform 102 to be moved with

the platform 102, or may simply be attachable to a window air-conditioning unit 78
20 and moved to a different such unit 78 as desired. Before movement of the
embodiment to a different A/C unit 78, the UV canister 7 may be drained via drain

tube 104 through a drain valve 105. ‘
Additional Features. The housing is fitted with an ozone generator 125
adjacent to the departing air stream to further improve air quality. The housing also
25  contains a warbling, ultrasonic pest-control device 127 which operates continuously.
To provide for mobility of alternative embodiments of the apparatus, four casters or
rollers (not shown) suitable to the weight and size of the present invention may be
affixed to the four comers of the lower side of the base of the housing. To further
provide for mobility of alternative embodiments of the present invention over uneven
30 surfaces, two enlarged wheels of up to 5 inches diameter may be affixed to two

adjacent corners of the lower side of the base of the housing. Carrying handles (not



10 including safety-interlock functions, and related system conponents, all
operations being activated according to a predeterm ned, | ogical control
sequence.woheg/omoesent invention is further provided w t hpdemiseres6sor

moni toring and/or visually displaying ismqtegrity, including sensors for
on/of f operation, anbient air humdity, fluid flowrate, fluid |evel,
fluid pressure, head pressure, current flow, radiation intensity,

oper ati onal 15h¢wrgsueitable, to tte wpightzand size obthg psesent tinventione maw lalse ibe &ixéd, ow

vol une, prese f I 11 . i L.Qul en or

cl osed sol enoirl)gg\(/)gIe%c:i,:1 S ea?{ ng%g%d ndtgrﬁelgétgggab ljlag?%% h%%hgnye;gi@r %déllg P’wat er

i nput ports, open &or furthedataltt eheft, thé heakdbsonptidn syatems ofithe preseny inv@divh s,
status of energenc r-input port and status of safety | ocks. The

or esent i nventt o vablehah e et 5s e T BT spr BB GO RIS at us.
20 That is,s t hathfleasy m@disel ectrical heater subsystem of the present .

i nvention may be operated indﬁgendent | y of the water-generating subsystem

to heat the anbi e_ntAsafl?SC’é)‘?ed B oﬁ?tentcﬁERﬁ{Fﬁw-’CFﬂ‘T Hpcopprrated\hereR/BXITI ON
Incoming air iggefdnkd, Efﬁ@g/s@‘r} @ft‘ﬁ?%\‘%erﬂ?r%@foﬁ% SRRidbl 'v&n‘ﬁrvaﬁé&eéégicxs RF an 25

el ectrostatic filter assennly. esired for operation 1n a hone or

of fice, an ozowtomajieallyr a¢quencingn corrol napletations, indludingadutegrated citchitsvsaind he

present inventj. o _function as a. charqed-particl ener at nd roomair
Durifier:  AddieiRtReytRaua el SRR A e SRS Ahtindi okygen
into the puri finaalingtafety-ifterivdie fartiensc ald ebiteddsy$terarsompencais) all bpstations oss t he
first evaporator flows 30 dqownward b rgvity to a. collect for
condensate and*"§ aFUYaE?‘?eﬁcc?fgﬂﬁﬁ%?B{fdﬁWa]\?fﬁﬁ CPRER) Seqe eaq‘&/pieé‘?ﬁtst er. In
this W cani stigventién 8 fafher ProiddSAithSdemebCldr Afohiderin@Sand/loh QisRallyRlisplaging t he UV
canister is full. The condceHrr\sate i s conducted thr ough t he Ung\ga%g%O?SOZg

PCT/ US02/ 0563@6ntegrtyclarindipgsensass fop op/el apesatian. gmbient el Aymiditeluiffor wiedal | ght
froma WV bul by,q f36g] ﬂlﬁ%ll%%sgﬁgg&g )?}Js'ﬁlréf RGR EEY eraﬁi@ﬁ&q%r&s'titg,eop@étﬁ@ﬂ” ster

and VOC filter 1s acco acti'vating the recirc tiron punp at

| east oncelsat frquersy.etempeeaiurei plapsed timer cuhudative fliolvevalumegy epresence dflsoalls, for a
predefined flo ny dur.at..on. | he range,5 1-50 tines the tank vol une
b 15 200 m notadiist bERSHIANY St Jph S ARAEH Ftae Ha et 5 AR s et o1
IS intermtterntdy ciwtetahivaret ipltyporBCopes bt albsd satusas exiemal WA:-delivdrer and

ports, status of emergency water-inpilt' ports, and status of safety locks.

The present invention is enabled to operate as an air conditioning apparatus.
20  That is, the fans and electrical heater subsystem of the present invention may be
operated independently of the water-generating subsystem to heat the ambient air of
aroom.
OPERATION OF THE PRESENT INVENTION
Incoming air is filtered by a known depth-screen filter asseinbly or an
25 electrostatic filter assembly. If desired for operation in a home or office, an ozone
generator can be included; this addition allows the preseht invention to fuhction asa
charged-particle generator and room-air purifier. Additionally, an oxygenator can be
included to introduce oxygen into the purified water.
Condensate collected from the air flow across the first evaporatdr flows
30 downward by gravity to a collector for condensate and is further conducted by
gravity flow into a UV canister. In this UV canister is a set of sensors which actuates

the pump when the UV canister is full. The condensate is conducted through the UV



UV portions of the purification circuit whenever the water generator is in
use. The flow duration nmay be defined by the volune circul ated or by tine.
An i ndi cavoro3pmoee on the exterior of the UV cani ster visiPbirasbhesssgh t he
housi ng confirns proper 10 operation of,,the UV canister 7. The condensate
i s punped under positive pressure thr ougﬁ a VOC 'purification filter
assenbly capabl e of NSF-53 purification and then punped into a storage
tank nmade of heisiel door expasinel etos agt wirhvielst igermiwdaldighf dronf codNsdnilbi. ce
contact. The e n 1. 01 | C n e | i t ravity
fed fromthe s egirr(g%ée,t\{% S&i tg%k!éonr(riﬁl%ta%e“@é\ucggs%g g,?/,n ggi'sgerrmaqd?t\{e iill%égif ation

j acket nade ofaceonipistied by activatirgy thatecircutation pasp pdéagnamice hiqaedeteh@eddmer from

the cold-water_tank.further flows b ravj into the hot-water tank,

whi ch has a cHMFY? r“b'g‘F rwaﬂé?ﬁl&umiw%pgﬁeﬁ%eﬂ d?hve“é’é‘?"od-%‘f’er‘“t 5RC1 i kewi se
has a fluid dglsoenhes thPtagRvoluthéer 1200 agiutdsank spedifio A6w ¢4 Wi (AR Mépehtsd
renovabl e for cleaning. The fluid delivery spigots are at _an
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accessi bl e f 0@ Bbh@heBr e pRRAGANS el dlit WRRRECIR afer gBRErllGl B uld!The Shown)

for disposable cold-liquid.containers is shown in close proximty to the
fluid deliver ylovoturatisingnayTieedefined ibsidlee vadurke ¢irculated or dre imai Ahindicgtonperge t ank

lid which may he,at - rﬁglfl' b EFS*' | e,

| ockabl e cl asé)g'. th% eté‘geglgggftﬁl?eo%gaﬁsg&sea etﬂ%@%‘eﬁ'ﬁe@ﬁg‘? ggs orjag(gj%i)ank lid
and t he stior agpetatorkof thih8Vsanmstage tank is further sealed to the col d-water
tank inlet tube by ans .of a self-seali asket. The recircul g ion fluid
transfer tube is atﬂgcﬁ%‘ge‘fsﬁtep RePYP ag';‘%&tga PSHYP aPESSYLS (t,lP{9_ hs@os}r%(gt
fitting. Thegarifi@abshifs RSl cdphtfe of NSRGS Jufifkatib® aRP tiRApumped infd £d avay
fromthe apparatus for cleaning. 30 Chilling of the collected purified
wat er in the éwrgeeriemadepiplasty of siailgshiipel ag i spmman for dogsseryige qogtact.
acconpl i shed by, adgli 0fledtate BRRhLAATis iU RoMehd362£3029
PCT/ US02/ 05636 e}g evagor at’géw Tc}eﬂ co(;l)e ag?lsggrggﬁgg%@tggg&r]a?%%?s p_%aced

bet ween t e exandy may bekndated byal fdrm-fiie¢deinsulaiioh jaskel ndde of a nooxiclimatgrial,

i nsul ation. Heatin f the er to.a mnpal te rature of . 75 C is
heconpl | shed Bgt it R AL bvalef cBgIRTE el TR i oL o Bk
gravity-fed i rito thetettwaterwakewhich has a child-proof fluid delivery spigot The cold-water

tank likewise has a fluid delivery spigot. The storage tank in one embodiment is
removable for cleaning. The fluid delivery spigots are at an ergonomically-correct
20 level above the floor, making water easily accessible for children or persons in
wheelchairs. An holder (not shown) for disposable cold-liquid containers is shown in
close proximity to the fluid delivery controls.
The storage tank is provided with a storage tank lid which may be attached to
the storage tank by means of releasable, lockable clasps. A gasket provides a seal
25  between the storage tank lid and the storage tank. The storage tank is further sealed
to the cold-water tank inlet tube by means of a self-sealing gasket. The recirculation
fluid transfer tube is attached to the storage tank via a quick-disconnect fitting.
These features permit the storage tank to be easily lifted away from the apparatus for
cleaning. |
30 Chilling of the collected purified water in the cold water tank to a nominal

temperature of 5 C is accomplished by adding a secondary cooling device, second



5 tank fromthe cold-water tank through a tube. Hot water is dispensed
through the child-proof fluid delivery spigot, which is connected to the
hot wat erwbank730tn t he bottom of the storage tank is a | oRCTaISdBEIBA €
switch. If there is low water in the strage tank; an electrical signal is
either sent to the punp or, if the apparatus is connected to an external
wat er source, sent to the inlet water solenoid 10 which opens, letting

wat er pressur iexaparger. sThstasthof yegendesvaparatal is whacest bepuesn ¢ axtariotgfihe eoldol i d
core filter, I |V, - reverse-osnosis nenbrane filter,
before intro%aé%it%ﬁg#g%est%héu@?{gﬁ%g@u ank. Thereafter, condensate fromthe
storage tank or mifeaiingpefl thevatatar te¢ amobmahtetperature af 75 Crieacdoaplished dy t hr ough

the WV canister, .an st. er framthe nbrane filter .is recycled for

Fopeat ed menb EHEE et P i, SPIE hat ke el WAGTGH BRFinit offp ththol SREE of ' ¢ he
wat er fl ow swhemnkt fiémwiad esldvaee ltanknthioligh a $itRr HgEwhhlks didpemsed Shiblidhcthent |y to

trigger it. Renpte dispensers as we as municip wat er sources are

)ense . |1 al
attached by q&h&%mp&%ﬁﬁ%‘w@wpiﬁ% WQ’Q.‘ isegpnepigd Fof‘ihéa‘_?tiwerdfnkvmt er by
vapori zation, extefqnale babAlof ke RhIH thiksidl alQy EdiAbhsaleRWRCH. NE (YeAPRIdw At | on
tank until a sensor near the inside top of the vaporization tank 20 sends
a signal to a wairandhelstommge ankofif eleetacal signal df eithgr sent torithe prsan dméf BE emrent
within the va ' kO ' e j over
the dewform 2“85‘1@3‘% #Sa%gasi&mé&ﬁgg%ggﬁg‘ﬁ&tgﬁo\ggc% gne to%glﬂg%n- geﬁggit%zoq@ol | ect or
and i nto the wdtidropehs, datinpewdtergiresgaize die sydten.aPhaexidroa watkh passedibraughvel  of
water within the,yvaporldzation tank decreases suffi.cientl trigger the
sensor near -tﬁesof‘%ggraéﬂtﬁ%tof Sjﬁﬁ“bf’ft“Y?r]%g“‘?bg[‘\?e{ﬁ‘beﬁeﬁF‘P%}%mF qu?%/e {ilﬁeé’ bftqg noi d
oEens to all O\_/n\htmuetidliﬁhﬁ(rjthé Rofagt E@k.h%%féﬁieﬁrcoh@dﬁkatg friﬂil&?@ytﬁiage fahk ot | 11 ng
t he vaporization tank and enptying it by vaporization of the water i$
conti nued unt iUR, afat%ﬁahn}gf el srerepiged Sipughythe iV SpRftelg @¢ ank
overridel over fy QW $¥bft £6n RUmbRGrat filRY § RBRd b RPedt@f mBMBEMCHIRStion,
condensate, the first conpressor is 30 erabled to activate until it frosts
over and tHen Theavaterlared fgat switchHems pshe water fow whendhe iwater doypldaribeat e.  Wien

there is suffigjent 1. di - I.nqJ. d LdiS .
t enper at ur es, sfﬁ%&ﬁ#ﬁ‘ﬁ%e&;&%g@{y&?qﬁﬁf i%'f r%é‘f% &%Br%h%gr%si C?JHI %%m{"ﬁ%x‘t ypi cal
WO 03/ 073029 Rt daa2éstibdatacheddy qaickidgemaddt fittingxpansi on val ve is bypassed,

andtheflowrafteﬁ:is iliz«%dtofurther. . :
or purification of water by vaporization, external water is permitted to flow

into the vaporization tank until a sensor near the inside top of the vaporization tank
20 sends a. signal to a solenoid to cut off the flow of water. The heating element within
the vaporization tank vaporizes the water, which then passes over the dew-forming
surfaces. Condensation drips into the condensate collector and into the water
treatment stages of the apparatus. When the level of water within the vaporization
tank decreases sufficiently to trigger the sensor near the inside bottom of the
25  vaporization tank, the solenoid opens to allow more water into the hot water tank.
The cycle of filling the vaporization tank and emptying it by vaporization of the water
is continued until either manually ended, or shut off by the storage tank
override/overflow switch.
During unfavorable times for producing condensate, the first compressor is
30 enabled to activate until it frosts over and then deactivate until the frost melts,
producing condensate. When there is sufficient humidity as indicated by a humidistat

but low temperatures, the first evaporator will freeze. In particular, the typical



decrease the pressure in the | ow pressure cold refrigeration |line. Upon
freezing of the evaporator and condensate, the refrigerant cycle is

rever sed,wbham7avapi dl y heating the evaporator-turned- con®emasn2/es3@s t o
melt the condensate. \WWen the thawed 5 gpndensate has passed into the
condensate collector, the refrigeration cycle reverses again to cool the
evaporator and freeze condensate collected frompassing air. This cycle is
conput er - cont rrgﬂrigerdtidrocxmmcinnmlveviatbmasq@d odldcthé ow rhﬂlertihiuélimdyp fysthteer may

be generated er rate fhan that Ry as bypass
or nmere on- o%lf crgﬁe Preﬁsuﬁefmt% %évopr{ﬁ;ggsc '§Frtaﬁ lnedu ?o gt?eeex %ﬁ’ded
absences, r eCIthé:eldaiibﬂatblﬁ addcaiderdsah, the adﬁ@l‘mvx@)cleas tdvmaé@smrs espidig héaahg on of
water from the storaetankthrouhthe Ué/ anlsé the% filter
as timed by pdffeYaPREFOrEEd-SGHIST soTetopPels Bigtcon At Wen itk ARt ed to
various di spengsfdensdi®hitabikd i€ tle@dnddnsadielledtBe tHeeRigehfdrScycRevertids CK

di sconnect fittings. An easily cleaned, uni tary surface, operation contral
panel cont ai n#8¥R[P 600l thawtiapereler ang fegerangeadensaig coliestel ifprmopassingipip | This

i ndi cating sy r r y ter
producti on chgé'agz n%o?qu e ag&o(ﬁﬁuofog% mfﬁh“éatée}jgg({:{]tcgéd{ \A{é]t er pro g{:ltsfn\gg at
vari ous conbi rhatgemmatedat amgtpemmthmhamdodmmdbﬁusqof lm&gasmyp@seamed omecor di ng

to testing con%gct eglo cgnt rré)slcl)re ;donmegt an % ] Cchranltr)c%[ Thi s
graph can t her? P h“THe 5ut5| " ’ﬁ%ﬁlg i e't‘&‘sﬁ% a% expect ed
wat er product isadtch (Pﬂt ﬂ%ﬂymﬁeﬂ@ﬂdﬁﬁ&{ SX50adér frofbthe sloAigh/ink throdghithe t abl e,

pot abl e- wat er recoverly system

pr odu g and di S ter,
conprising: (&)Y &4PHetandithe waker g‘%@é“ﬁﬁ&rﬁ)’ Pump grmer émohgw ?e SBEEENt and an

outlet port; (Rendh Rcbmetbsid AkbRMiIFERBSR réxﬁétel?!&cﬁt@!i ?&rbd@ﬁ t@er%hﬁé&or@' r from
said inlet port to said outlet port, said air-circulation means conpri sing

an internal, anhapiel diseonseqtrfitings. dwmagasily clesned; ainitasy berface; aperatipre ceritiol v ol une
air "10 mve”‘i@ﬁel_%}ﬂaﬁg vafiBiEh Rdibdbt GRMLRNIRADS S0GRLAY ifdicalihd Rysfdm DOT ne

15 operation. ‘

Further, a humidity/temperature water production chart (not shown) showing
the expected water production at various combinations of temperature and humidity
can be created according to testing conducted in a controlled environmental test
chamber. This graph can then be posted on‘ the outside of the housing to show

. 20 expected water production.



particul ates of a maxi mum di nension of 100 mcroneters or |larger sealingly
connected upstreamto said filtration neans; (c) a water-condensi ng neans
seal i ngl ywomnnemeed downstream from said air-circul ati orcrasnygsesai d

wat er - condensi ng neans conprising: 15 a,ondensate collector; a first
refrigerant and first refrigerant lines; a first evaporator having
dewform ng surfaces wherein said dew form ng surfaces are adapted to cool
adj acent air t@LAIM8nperature of at |east 1 degree Cel sius bel ow the

equi | i brium dew poin ' 0, ' Iid, r ormng. L1 gul d wat er
on said dewfglr’m' ng‘;‘\ E)gﬁébfle;?é)g%b?esg? }gﬁepgrsyr%er?%?%uﬁ?gléée g}'ragq’fgéér% and
positioned so as mategtabipasiog:avity flow of said liquid water into said
condensate collectqr; a first condenser.. and 25 a first conpressor; (d).
an ultraviolet i gk‘ﬁ (lﬁ/?or&ag?ﬁegglgsrm?%o&@m%g a direct gravity flow of said
liquid water from sai d gpARepsahed col lector; (e) a water filtration neans
seal ingly connected to said UV canister and neeting NSF 53 standards so as
to receive said liquid Wt PHE o said 30 water fil trati on neans by
extra-gravitationalp)pr egsaf -Giculafion Aeshk WrFEuIAHAR hmbRA dir T s&PRAREPSED T O
said water filtration means so as to receive said liquid water into said
storage tank; WO 03/ 073@2sudegitleUBTy/sel @ ircdgioneeans pomprisigaatintemalport i s
sealingly connected to Lo s e Kk 0 it € nagl

di spensation of said |i %‘%:‘eg‘ vvglfg'!et?&f rr{’)t%@sa?ogtrsﬁaggeagégﬁglg‘kFa‘ug).éh%e%sryst em of
Claim1l whBrein said exmpeengpnadetat iandal filpateasmeans iagapedta trepl airbgrna punp. 5
3. The systemof Claim2 wherein said pu conpri a self-primng punp.
4. The systemof Claim %"’W’r‘gﬁ“‘é# as%rqwrgé}%ﬂ}sn?eqfslg@ﬁﬁ‘ﬂog@geﬁpg igl'fﬁe capabl e
of radiating ultravi ol efealiighhdondctdd apitamao &did filtrigbnl mAsienci es,

(c) a water-condensing means sealingly connected downstream from said

air-circulation means, said water-condensing means comprising;
15 | - a condensate collector;
a first refrigerant and first refrigerant lines;
a first evaporator having dew-forming surfaces wherein said dew-
forming surfaces are adapted to cool adjacent air to a temperature of
at least 1 degree Celsius below the equilibrium dew point of said
20 ambient air, thereby forming liquid water on said dew-forming
surfaces, said dew-forming surfaces are formed and positioned so as
to enable gravity flow of said liquid water into said condensate
collector;
a first condenser; and
25 a first compressor;
(d) an ultraviolet light (UV) canister receiving a direct gravity flow of said
liquid water from said condensate collector,
(e) a water filtration means sealingly connected to said UV canister and
meeting NSF 53 standards so as to receive said liquid water into said
30 water filtration means by extra-gravitational pressure;
® a storage tank sealingly connected to said water filtration means so as

to receive said liquid water into said storage tank;



a canister for conducting said liquid water from said condensate col |l ector
to flow around said bulb through an optinal bacteria destruction zone

adj acent wo@3maiodd UV bul b, a mrrored bul b-faci ng surfacepcansoaosensor
enabl ed to activate said punp upon sensijpg a volunme of water. 5. The system
of Caiml wherein said water filtration neans conprises a solid- core
charcoal filter. 15 6. The systemof Claim1l wherein said water filtration
means conprises a whetesy sad orgleb pérs isrseatiglireondeicted do said storage tanksoeantof C ai m

2 further conprisi ;L')gnﬁt g"?&j’ﬁ%é@%*@gJ%&éﬁﬁgﬁ& oinpiajdls%?% t&ggmecti on with

sai d storage tank for automati recir ng wat er m Sai d storage
tank through <aid ghapysteaioflCiath d Widreirasnids éxera; gravitdtiovat pressidfe i§ iptdvidatd i on
means according to,a predeterm ned control command that initiates
recirculation. 8. THh&P¥8tem of Claim 1 wherein said water-condensi ng means

further conpri.ses THesyktent 6F ClEeX wiRrdilid hudvy Dinipfisds iaQElf-PiimiBAbGmp.I I St
refrigerant according to a conputer-controlled sequence to produce
condensat e in 4 ow 128 SYitaR of Clymeruhereisad iy crusteneMPEgi ti ons. 9. The

system of O ai m 1 WhglRlaPabhAirdadiihe lraARSanst AbABaPRIHL FbRRAciesCONPr i ses a
flow rafter expansion valve to lower refrigerant pressure In said first

evaporator. 10. The cgisterfor gpndoptingrai liquidtwaser frashpaid edndepsate collastande er t ank

havi ng' a water- 30 0] i i . e -1 rage tank,
wherein cold water ﬂ%?rva%/rb@’g Jé@tage&?ontgﬁ%%ﬁ g‘? é%g@gg&&%@%@%%%&c &
PCT/ USO2/ 08636 47 sdid UVitwdb,syst em of Cl aim 10 further conprising a

securabl e tube to permt ?)ifﬂ@efct iﬂfgt rodycti on of nedicines, vitamns,
and/ or ot her sini| &MPREAPPRTAIESINAEATe into said col d-water tank. 12.

The system of O ai msddsof eHablb®to £OVER daRi pughpaipbe Senkifiglh dlin@dof waEr. condui t in
o of LUl comnect i on b Ll S K oho] 89S oh Al ol iR SRS S L 21 o
wat er ySie . p
| core charcoal filter.
15 6. The system of Claim 1 wherein said water filtration means comprises a
reverse-osmosis membrane filter.

7. The system of Claim 2 further comprising a recirculation loop conduit in fluid
connection with said storage tank for automatically recirculating water from
said storage tank through said pump, said said UV canister, and water

20 filtration means according to a predetermined control command that initiates
recirculation.

8. The system of Claim 1 wherein said water-condensing means further
comprises means to reverse the flow direction of said first refrigerant
according to a computer-controlled sequence to produce condensate in low

25 humidity and low temperature conditions.

9. The system of Claim 1 wherein said water-condensing means further
comprises a flow rafter expansion valve to lower refrigerant pressure in said
first evaporator.

10.  The system of Claim 1 further comprising a cold-water tank having a water-

30 cooling means sealingly connected to said storage tank, wherein cold water

may be externally dispensed.



fromsaid storage tank through said punp, said UV canister, and said water
filtration neans according to a predeterm ned command that initiates
recircul avoes/o73nza manner that effectively isol ates nedi cPoatusdi/esssat ed
water in said cold-water tank. 10 13. The systemof C aim 10 further
conprising a water-cooling neans conprising: a second refrigerant and
second refrigerant flow lines; a second evaporator; a second condenser;

and 15 a secddd cdhpsestenef Glase &9 furthen epmpsisiog a seryrablegubgetonzermit digeginect ed
to said cold-water Xk?o[iiﬁctﬁ)ﬂdof n?eqﬁﬁ%?,%itmng %ﬁ/kr X\fﬁg{e{mﬁa‘?%?éﬁﬂﬁﬂsu thfdn said
- 0 urt a

cold-water tank. 1 e system arm er conprising

wat er - cool i ng neansntc eagbcaldiwater tamkPel ti er - effect thernoel ectric ice finger
connected to id | d-wat er. tank.. 20, 15. The system of ai m 13. wherei n
sald et er - codft ng et & Py, Al SombASed ¥ ThaBBhoncleft Foaieal e
conpressor 50 as t @ujdedofthéctiom Mlith Shid @topdge I@ikdfor hutbBhticaNFecieQiadihg Watddi N a
hernetically sealed, insulated cover. 16, The systemof C aim.10 further

conprising a hot - wito8Y s3dysiRrage, {ank, dhraushespid pumpesad HY cagistss and spid Mgty

connected to sai d GalfloNemeinst &krdingh &S & PrdSbrniRdde commandTBNat PRitRtes er nal |y
di spensed. 17. The systemof Caim 16 further conprising a child-proof

val ve through whi cHecirgglation ingynageer dhat effastiyalyiselptepmpdieipated/ geaterhjgatenigt em of

claim16 further c 1Sl g pat er - heating means conprising a first
heati ng el enent. 385@8{)18%%rsyst emof Caim9 further conprising an inlet

wat er |inejo opér at iThaasystegorifr Glagn' Hhdurtler ateoprismi v es whter-cading sweams  of

muni ci pal water in the.event that water cannot be generated from
environmental air, “ERPE " Wuni ci pal water WD 03/ 073029 PCT/ US02/ 05636 48
flow ng via a di schae@ad kéffigerdn asd gtond a¢felgarait Aowflingst er and said UV cani ster

upon the opening of, 2 oad Shaposatec
a second condenser; and

15 a second compressor
wherein said water cooling means is connected to said cold-water tank and
adapted to chill water contained within said cold-water tank.

14.  The system of Claim 10 further comprising a water-cooling means comprising
a Peltier-effect thermoelectric ice finger connected to said cold-water tank.

20 15.  The system of Claim 13 wherein said water-cooling means is further adapted
to absorb heat from said first compressor so as to permit enclosure of said
first compressor within a hermetically sealed, insulated cover.

16.  The system of Claim 10 further comprising a hot-water tank having a water-
heating means sealingly connected to said cold-water tank, wherein hot water

25 may be externally dispensed.

17.  The system of Claim 16 further comprising a child-proof valve through which
water may be externally dispensed.

18.  The system of claim 16 further comprising a water-heating means comprising
a first heating element.

30 19.  The system of Claim 9 further comprising an inlet water line, operational
controls ‘and related valves for admission of municipal water in the event that

water cannot be generated from environmental air, said municipal water



20. The systemof Claim 16 further conprising an inlet water I|ine,
operational <controls and related valves for adm ssion of municipal water
in the evwwotosptaa9 5 water cannot be generated from envir @amarsvzbseaé r, said
muni ci pal water flow ng via a discharge Line through said water filter and
said W canister wupon the opening of a dispenser. 21. The systemof C aim
9 further conprising an inlet water |line, operational controls, and

rel at ed val ves f or fladfrigses ardisgharga lmecthpaich waid ovatér filteh endesaich UM traister 10 wat er
cannot be generated from envirennental air, said municipal water flow ng
via a di sc%ar ge |i rlllgorfﬁlrec()) gh e OQSIJE %"g?r' punp, a non-nenbrane water
filtration neaos, ahd spstém o€ Clamdsnfoshe comphisignan fniet tweter ilink,coprpitidnadt or age

tank. 22. The system qf im16 further conprising an i.nlet water |ine,

operational contr olcgr,‘tr"j%ﬂ‘grrgl:agfl égv?f;lr%@“ﬁ'sﬁp%gﬂwwg@&o‘?‘f“ﬂfm Hesver At wat er

in the event that whier\ahfit &2pMelatddChaf kiedRinal Qi) SN infudRIPANWaterai I,

said nunicipal water flow gﬁq via a discharge line_through aﬁ%goster punp,
5

a non- menbr ane wat &PWing; Yia adischargsiingntlrough gaid wagsy dilter anss sk VY 6BistSF ane

filter into said stgrage ohéeiMe of 3dispehd§. Systemof Caim9 further adapted to
di scharge purified water Iinto a typical refrigerator-nounted ice-maker. 20

24. The syst erdlof @haisnstas of (Haime? futhap cadprismgdinsivletwgtsr pine,i dpestiondt er i nt o
a typical refriger - ce- .25 The. sys iym 13

further conprising c?ﬁgotrh’ g?#‘l%lila?el%rg afvgseérg?rg(fninf/s lot%oorfg‘ﬁ’&%}p\%wa%e g{eie%ﬁﬁllg% to said
refrigeranto second watedwahnaetse pénefated Sam censiysinental ao, easd tnunicipad waeer moi st ur e

bui | dup caused by unwant ed condensation and to reduce 25 unwanted heat
transfer. 26. The sY¥ten{dt 8’@q‘&lgﬁﬁ‘ﬁe flﬁ?‘{gﬁé’r%oé’gﬁ‘p?%’ AGOHERIPEIGMAE sur f aces

plated with gold $fra#sn hRarsdht @3&Rrsk BEmdsilRentrand Siftbr ihfodRH 8lordBkaMgh sai d
dew-formng surfaces. 27. The systemof Caim4 further conpri sg&g a

i neral i zat i orf2caniT&e systerm ob Gipm 18 duihsr cAmpHEng ¥y infet avitafdipg ropesatipaal s ed

prior to external dj j . ¢ . tiod water.
VIO 03/ 073029 PCT/ Uggxgt}}gég %fé&éﬂzlazég vaRed Br flflssidN JPehuicial atdkah theRiér il

15 water cannot be generated from environmental air, said municipal water
ﬂowing via a discharge line through a booster pump, a non-membrane water
filtration means, and a reverse osmosis membrane filter into said storage tank.

23.  The system of Claim 9 further adapted'to discharge purified water into a
typical refrigerator-mounted ice-maker.

20 24, The system of Claim 16 further adapted to discharge purified water into a
typical refrigerator-mounted ice-maker.

25. The system of Claim 13 further comprising insulation in thermally conductive
relationship to said refrigerant second flow lines within said system, so as to
reduce moisture buildup caused by unwanted condensation and to reduce

25 unwanted heat transfer.

26.  The system of Claim 4 further comprising dew-forming surfaces plated with
gold so as to increase the rate of heat tranfer through said dew-forming
surfaces.

27.  The system of Claim 4 further comprising a mineralization canister through

30 which the purified water is passed prior to external dispensing so as to add

minerals to said purified water.



28. The systemof Claim4 further conprising an ozonator nounted upstream
of said at least one filtration neans to further assist in renoving

parti cul ave o3netoeer fromthe intake air. 29. The system ofPCTimbms34 urt her
conprising an oxygenator through which the 5 purified water is passed
prior to external dispensing so as to introduce oxygen into said purified
water. 30. The systemof Caim4 further conprising an air filtration neans
meeting HEPA 28t andée dgstes ofiSlaing 4 ferthsy eorapiiging ap ozgrator ineayhntgd apsteshmapfdi amet er

larger than 0.3 ms@{i/Oa’?Sleqstl%néggltram?m%ﬁttgguﬁﬂerqsﬁé%%e{nb‘&%ﬁériﬁ@nﬂﬁgt ed for

: . . t . .
integration with a typica ow alr-con Ioning uni n said said
dew f orm ng surf acesmtteofromitléentaketdir a t ypi cal wi ndow air-conditioning unit

evaporator. 3 The,system Claim9 mniaturized into.a counter-top
onbodi ment so X 't Je Senga b biag 3 ines Borderiingian ety st e
mniaturized i nto puaMdWREris pRscmpiotiorRitinabdisREsiigso 48 M habY ke SRARE. 34.

The systemof Claim| further conprising an electrical heater to introduce
heat into air passiMgsadewifiedWdiehat er - condensi ng means. 35. The system of

Caim33 further camprsysbdbratlaifl £Hirltler RbmpRRESn &P fltAibPMGR mélinpeat into
air passing over said Wwater-condensing neans. 36. The systemof Caim 21
further conpri si ng HEPfestardadsrsodis te gamayg apésepe pericdates ok »diangied langavbr ane
filter into water ftlka?n‘@ﬂ%ic}&tso said nenbrane filter, thus recycling said
waste water. 37. The system of Claim 22 further conprising a neans for

di recting wast3d. watlae sys?dn bf Gimns difutheeadapiad éorfintegretion witloa wyapioal wihlewi ng i nt o

said nenbrane filter, t(?us. recycl i ng s(gi d gaste wat er.. 38.. T%S %QI/_stem of
Claim4 further coRfsrPRHPing Wit whegeir spd sad dewy-forppe sirfacey sgincidegWiti-ge "y st em
of daim 18 furt hetypi@n@ind6w af-candddnii uiidp@ipbrafdri on system conprising a
vaporization tank and a sec?nd, heat.i ng el ement wherein water 30 introduced
into said vapor¥i zatinesysem Rt Clin 3 sepiptieepd Hgto A-Loyntetstop Fnbadimentyy asdp enent

for passage of sai doy@ivekpacgpor over said first evaporator.

15 33, The system of Claim 16 miniaturized into a counter-top embodiment so as to
conserve space. |

34.  The system of Claim 1 further comprising an electrical heater to introduce
heat into air passing over said water-condensing means.

35. The system of Claim 33 further comprising an electrical heater to introduce

20 heat into air passing over said water-condensing means.

36. The system of Claim 21 further comprising a means for directing waste water
from said membrane filter into water flowing into said membrane filter, thus
recycling said waste water. |

37.  The system of Claim 22 further comprising a means for directing waste water

25 from said membrane filter into water flowing into said membrane filter, thus
‘recycling said waste water.

38.  The system of Claim 4 further comprising a sealed, disposable UV canister.

39. The system of Claim 18 further comprising a water vaporization system
comprising a vaporizatiqn tank and a second heating element wherein water

30 introduced into said vaporization tank is vaporized by said second heating

element for passage of said water vapor over said first evaporator.



WO 03/ 073029 PCT/ US02/ 05636 50 40. The system of C aim 34 wherein all

el ectrical conponents other than said electrical heater, said first
conpressowpQ oaneod t ransformer or transforners operate at paTwsht/esgss | ess
than approximately 35 volts so as to beslow voltage.” 5 41. The system of
Claim 39 wherein all electrical conponents other than said first heating
el enment, said electrical heater, said first conpressor, said second

conpressor, sai0d sdbersisteneof iGameldewberein all rpdeciicalr compopaniseptherr thap s8df or ner s

oper at e at a Vol tagfol R aAPRECUARLEY ol PhkBrid Grblhfers! OW

operate at a voltage less than approximately 35 volts so as to be “low
voltage.” |

5 41.  The system of Claim 39 wherein all electrical components other than said first
heating element, said electrical heater, said first compressor, said second
compressor, said second heating element, and a transformer or transformers
operate at a voltage less than approximately 35 volts so as to be “low
voltage.”
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