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environments such as peacekeeping actions, fires, earthquakes and weather disasters/ emergencies.
Other embodiments are intended to operate in land-transport vehicles, e.g., bus, train, seagoing
vessels, recreational vehicles, business or home office environments. Further hybrid embodiments
lend themselves to incorporation into icemakers, refrigerators, drink coolers, water coolers, ete. Still

25  further compact, luggage-type embodiments can be provided for travel or sports use.
Additionally,various embodiments can be fitted with an input port for impure water for priming, for
increased output capacity and for operation under conditions when environmental temperature and/
or humidity do not allow enough water to be generated.
BACKGROUND OF THE INVENTION

30  The consensus of most medical experts is that the water supply is the single most critical factor to
human health. Over 400,000 people were stricken, 4,000 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

35  increasing awareness that "bottled water” itself may be no safer than municipally 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
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At this time, the USA market for portable, potable water sources requires: (a) generation of high-
20  quality water which is certifiably free of all impurities which are health hazards even to infants and
children, (b) no necessity for storing and moving heavy bottles, (¢) no requirement for expensive,

complex maintenance procedures/ cleaning, (d) low operating cost, () no special wiring/ plumbing for
installation and (f) attractive, office-furniture styling.
BACKGROUND ART

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

30 described in EPA publications in US Federal Register.
There are several US patents which disclose reverse-cycle refrigeration as the cooling means for a
water generator:
US3675442, issued Jul 1972 to Swanson, Swanson-442
US4204956, issued May 1980 to Flatow, Flatow-956

35  US5149446, issued Jan 1991, to JJ Reidy, Reidy-446;
US5106512, issued Apr 1991 to JJ Reidy, Reidy-512;
US85227053, issued Jul 1993 to Brym, Brym-053
US5259203, issued Nov 1993 to DR Engel et al, Engle-203; and
US5301516, issued Apr 1994 to F Poindexter, Poindexter-516,
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Electrostatic air filter with whistle alarm for blocked condition
Attached liquid container dispenser
Night lights for controls and delivery valves for low-light situations.
Air-heating strip and fan on compressor (for outside units).

25  The publications noted above disclose: (a) industrial water-condensation units designed to be
permanently-attached to building air ducts, or (b) water purifiers, not portable dispensers.
Reidy-512 discloses a fixed-position, large-volume, high-rate water generator suitable for supplying
drinking water to an entire office building, laundry, etc. The device is described as "having ducts for
bringing this supply of ambient air to the device and for releasing the air back outside the device

30  afterit has been processed”. The attached, permanent "ductwork” is characterized further as
“extending through an outside wall of the structure or dwelling”. While sensors, indicators,
interlocks, alarms for the UV lamps, air filters and water filters are mentioned briefly in Reidy-512,
other major components of the apparatus are usually characterized by single-word descriptions such
as "gir filter element”, "evaporator coils”, "condenser coils", etc.

35  Inboth of Reidy's 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 automatie, continuous recirculation of the
water in the final delivery reservoir through a UV bacteriostat zone. Reidy-512 has a number of
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the cost of manufacturing and does not specify the specific type of stainless steel, 314L, which is
required for water handling in production facilities. The specification goes into great detail on the
20  types of chemicals usable to clean areas which contact the water. In the present apparatus, the
storage containers are completely removable and the condensate is sanitized by passing under the
germicidal light several times.
Harrison-459 uses a UV lamp tube to treat the discharge water stream; this indicates that bacteria
and or algae may be growing within the unit or its plumbing connections, This unit also must be
25  primed initially with approx. 10 liters of start-up water which can be a source of initial
contaminants, such as volatile organic compounds, VOC, which are neither removed nor broken
down by either UV radiation or granular carbon charcoal. Whether this technology is compliant
- with NSF-53 remains a question. In his device, the compressor operates to maintain a cold set-point
temperature within the water reservoir, i.e., the compressor operates to cool the fluid remaining in
30  the reservoir 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 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 line, it is possible to draw water even in the
35  event of a power failure. Harrison's unit, which employs an electric solenoid valve, would not be able
to deliver water in the absence of mains power.
Swanson-442 suffers from many of the same deficiencies as Harrison-459; further, it also lacks an
air filter or a UV disinfecting system. While Swanson's discharge device is shown on one figure, the

location and operating parameters are not specified.
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For an embodiment of the present apparatus designed for open-air use, it is critical to be able to

operate for long periods without human adjustments. Rather than have the heat absorber cycle off/
25  on and wait for the dew-forming surface to defrost when operating in cooler temperatures, a heat
strip and additional fan are designed into the heat-absorber systems of the present apparatus.
When the dew-forming surface is about to start freezing, the air-heating strip is switched on and
heat absorber 1 continues to run, and water production is not interrupted. As a further benefit, the
incoming ambient air is warmed; generally, the warmer the ambient air, the more moisture that can
30  be extracted from it, The heating strip also protects the apparatus, including collection reservoirs,
from sudden unexpected freezing when ambient air drops below 0 deg. C. The resistance-heating
strip and fan, rather than a hot-gas bypass valve, distinguishes the present invention from the other
devices.
The water generator of the present invention operates within a closed housing and water dispensing
35  subsystems deliver directly to the external dispensing valve. It is not necessary to open the housing
every time a small quantity of water is desired. The housing panels and various openings of the
present invention are fitted with tight-sealing flanges to prevent insect infestation and
environmental contamination of the water. Any dispenser that is designed to work in remote, harsh
environments must be designed so that the outside envelope is infrequently opened and then only for
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deV|ce conpr essor pera es to naintain a co
t enper at upesewdlyitPRtralntheaperation destabporberi2 to maintnin the prsdetsrmipediomparataretf

cool the thakofh B, Bilok ireinfulatidgNaei fUpp R s even when the device i's ot
contr.ast present

ivent | on T BrMSRLF" Sk e Rt e o it SRt

Furt her, frhe hatrvegertank is in fluid Icmmihxbﬂibnmﬁw the hkstdd flaid deldeneebntrol valve and the
furni fé” e Re‘r:it tegﬁigxratgr{a k&&?L tht%a%' ) taré O IWL | Ve“@#ﬂ?er%ﬂ{rg it %a about 75 C can be

handl es, posa

air-fil teﬂelmevél{@gethahmdﬂwﬂslehvewmtrombre present invention is
fitted W Alofafdptishdl MiverteCtaiedfay HetRstalldd th mzm@h@nm &hwm%heme%@n in
the 35 vent of a power failure. Harrison's unit, which enpl oys an

el ectric 281sHoi d val ve, woul d not be able to deliver water in the

absence offhewites g@Rydér/ dispenser of fhsanéesent iddehtioh fifles fong-falinneed foy eﬁéréiﬁ@co&ﬂﬂi‘&s
OeTt AT ol R A9 30 b S, B o8 i gl s
0 ne f i gur programs in Africa haﬂoeuicnbn praist fortbe atesend dismenseis potential to splye ﬁ@pmptih%d .
4 problems when operating in extremely remote areas. Further, a product development organization
has indicated a desire to produce the office and home models for the USA. There is an immediate
and critical need for the apparatus in many areas of the world, including USA. The design
25  synergism of the present invention is evident from commercial response to the concept.
The objects and advantages of the present invention are:
(2) providing a means for obtaining and dispensing potable water from an apparatus that is
consistent with the decor of an office or home yet requires no permanent external plumbing or air
duct,
30 (b) providing an apparatus for heating and chilling potable water collected from the atmosphere,
(¢) providing an apparatus which can operate indoors or cutdoors 8o as to be available to operate in
remote areas,
(d) providing an apparatus which can easily be assembled from sealed, ruggedized modules,
(e) providing a wheeled-cabinet apparatus that is portable, i.e., can be rolled about on packed earth,
35  pavement, bare floor or carpeted surfaces,
(D) providing an apparatus which can be operated from DC current supply by attaching zolar-
electrical generating panels or by variable-frequency, variable AC voltages, single- or 3-phase mains
power, 50/ 60 Hz or AC electrical power generated from wind-driven generators,



Brym 053 provides a UV-activated catalyst water purifier/ dispenser for tap
water (we]l or public supply) which can be installed bel ow the :
counter or enWOd3B8Tn a cabinet. This unit nmerely treats PCT{PR93{05665
supplied to it, and in the process, a certain portion of the incomng flow
Is diverted.to waste. hael -. i ' i . | [:Ng
and 111 er 1RAg-oETh % gttt R Rl enafed i bR chnkafirdBUh B ol CHH D
"pl astic newhpounds; ¥OE6s,andepts pryodents,t is not portable and is not conpliant

W th NSF-5 iding £n" leFHh dthucBiB aRPARIZRYA for OPerby xtended
conti nuousﬁgipf%vili T%%i&o%g#aﬁ\%g‘%#pteb E’r%‘?%{cao?n 6u?1i§ty. & glerl tnh%v%?i 8? ©
pat ents ci wexodsivitheut eperator gifentionl refri gerant deicer systemto keep their

evapor ag or $iy producing KOS phriied B! by SpLBRARE A VithrulidaRER e tibiigedhdcan
occur wth,c?ﬁ. a Ientlﬁ_ﬁl r. For eﬁﬁgg%_?, 10 Eign sheet 5 of the Reidy-512
patent is MFMNYTEAEIPEE PO ALY P88 i on st oppi ng at about

10 C. Thi s () prvdudrig lopidoeater @ndemeste seair temipertittras just ghove freepirgiyeuse of an air-

i neffici en%eatg,%) whpndensation is not cost effective at such | ow
tenperatures a d ¢) the evaporator tends to freeze over at |ower .
t enper at ur &9 disppasingnotablearater et alcenyerjent heigh for adults esichildren gepsrepns i wheplchairs,

vat er ggne(igbiotkittoshiafiniiit-fee potable watdr Wik G@hindUnnlandeR a5 oHiFor &ltenddll!
of the devices cg%ed re | ar %e-capa,m refri 9erant gas 15- dehumdifiers.

The ref ri g@FE9fs of@onth SRMPreabeYe fHAeRag LAmPEREY™eS:an evaporator coil and when
anbi ent {m) prodicingibighopaligipdigblé Water i variedaividohmenis aadheasoffices) hibuses thr linghs.

cool er -t enSUpkp AU pll BerA0) Blralie? SRih i snsy pELRIRHR B0 86 ooy

cool er tenp ur . vapor a S z€ over _
rate (o) providinehptionstfer dispensing pptahile water arthree differentieroperafuréssanbienyned t o
SW t ch1 9V elphr@xitiate S ahy PiprsxiiRES-80 C. A thernostat and/or huni di stat

control assists in determ ning when the conpressaor, sw.tches over. 20 Thi s
on/ of f cycl(@pd‘tﬂ“F’H@p‘&B@f EFtef%‘?Fﬁ@Y‘mlW&?°€Fﬁ£§”{litﬁ’é‘?flh39tdrgéd‘{%s production of
wat er unt i Kq)tplaslucing high-qGaitP p&table vakky @ithinhieyt ASHRAE whdUS faleps ktaindéirds @r cooling
I ncom ng aia;l ir§.te90 Iov% ¢ DI SCLOSURE OF THE | NVENTI ON For an
enbodi nent o‘? The %‘rt@g%ﬁ? ugtppar atus designed for open-air use, it is
critical t &) peovidirigm waser generator/alispenserthfab ranl keregsilycirarodsrted iyltenrdbltsesing

adj ust pEnt SntefRal BELingRBmAave the heat absorber cycle off/ 25 on and wait
for the dewformng surface to defrost when_ operating. in_cooler

t enper at ur &8 Proyiding; water generator/dispenggrin which the sxhausted aipis filtered foremore ety he
heat - absor lpéilens ¥l 6@ paktitRs,0r €esent appar at us. When t he dew-form ng
surface is . r{ f i .t h LI -h ' LR, 0.S:. SW L

and B3 P8 dopehBE it oy BET G M Reteln Mgk SRS R

i nt er r upt egartigle sgparationher benefit, the I ncomng anbient air is

var medz s ge i@ipRdviding 4 WateVEinBRtor] 15 AP WA will hot Prifuch B &liVBY ShdknSate BeditheAthe3
0 be ext ract1 fromit, The heatl ntlzidlst rip al so protects the apparatus,

ed, . . .
i ncl udi ng @BITHSEisirerRoved extbe siksystem for killing microstpanismsddit pect ed freezi ng when

anbi ent  ai Kv)geilingROw ¢ gnst@ebr/ dispeddRein WisitlSthe Rleetrbatid filghr emits an RudibR vatistle
fan, rat herhtrgQY a. hot&grgggnigépass val ve, distinguishes the present

i nvention from e’élt&e
Still further objects and advantages will become apparent from a consideration of the ensuing

30  description and drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1(a) is a block diagram showing the individual, functional components, sub-assemblies,
controls, interlocks, alarms and interconnections which comprise the present invention and
alternative embodiments which deliver cooled and/ or heated water in addition to room-temperature
35  water.
FIG. 1(b} is a schematic drawing showing the safety logic and functional interlocks to enable water
delivery from the present invention.
FIG. 1(c) is & schematic drawing showing the safety logic and functional interlocks to enable water
collection by the present invention.



devi ces. The water generator of the present invention operates wthin
a cl osed housing and water dispensing 35 subsystens deliver directly to

t he external woieperyai ng valve. It is not necessary to open thepCIyOSSi03665
every tinme a small quantity of water is desired. The housing panels and
various OE{,‘I’III’] s of the =~ present invention are fitted with

ti ght - seaFIGd(P ipmyertical geqhion yief throygh beatiahsazherdi shewing the element-pofile shanppetiha|

cont am nNakdoRid heht-dxaRanye s@Fface/ Wy +iclil S REAIAE Pbintdddrog Fuidlrst PATUrERINYOIT Kqinid dew
r enot e, epnvi ronments nust be designed so that the outside

h
envel ope ?’§"ﬁiﬂ°§’ﬁ ATty opened and then only for
5 FIG. 1(e) inmhorizentah seetiorbaeiss tpealjmgnt mheﬂﬂpbrtemﬁ@sodihge]iembﬂﬂsisbwing

the Ny Bk doflf 3L B Yodsod MG e opmosing SN 08 RO

II’lSECtS sSuc S, nobsquitoes an orne contamnants
such as minimum and mgmmugt—ﬂucbws liquid-dewflayerse m@dalimhhe formatiemefsurfhce waveedien

a hone ort@!fng Srﬁum‘%?z{ ?roﬂxfﬂxEFﬁsirQeﬁECt and dust-sealing features 5 nmay
be omtted a t e cabi net | mented wth attractlve furniture-type

styling. ’f"BG PR 8 %@wav Pe"“’“‘}&’ﬁé@“@'ﬂ’t“%i‘%?“&}%ﬂ PAR mmwéﬁbwes dipgrammatically
desi rabl etﬁéﬁm@ﬁﬂd mf side dﬂﬂ[?aﬂﬁ@mb&dﬁﬁewthe%&h eR€inbédtfofd Wi th )

opt i y.st or _producin er._at, thr erat.uyres e., hot,
cold a d gﬂ%? %“"Fﬁ‘f'gmf ¢ rear view %‘%&%‘f ?’gl?‘?gﬂnﬂﬁ °€\§n§ﬁe§°’§ ’g‘@’BBﬁ’llar y heat
absor ber Elﬁnécxea cilegwaycfomd viser with ose m:aédarwhdmoved;ehowmg dxagmunaarcaﬂwﬁxfeace
of the st Rfagoggorﬁ%lén@}ﬂda ngﬁtﬁgbasﬁee?ﬁfoml}xt bahL bie to the

storagetan ra ent-te erature wa romc ‘d wat er.
col d- wat eFI€ 8riparcatraway erm with pmvertwal side ayseémve%éﬁrlw seqend
oper ati on aRbrnBgvd exﬁbaﬁﬁé% bf te bﬂaséﬁ%hxﬂ)’eﬁhéh iHoRiny t86 SARHSH dTREmpRERRetdNed aqfl

the c ter ﬁ?tﬁ bel ow t h gJa‘g baffle at approx. 5 C To
pr odute h terehee r&°’?1§eé’fl¥$5““fec?6‘ |nI ess steel tank with an

i nsul at i n§IG &k etcui-swaytrdaxiview depicting Biegrdramativallp the iatekior (s iviewkd froul the rear) of a
comuni cakd Bl MdrilatiRentdbS@hen {]f'dx&l Shedil in\('gﬂtyoncsﬂ%"hg khevﬁd&%n P dorhPients to

anbient te erature wat er_ In t or age at a tenperature of up
to about 99%leet 4nddlispgnse Ch‘nedW&?FPWJ?’EB‘W?*GWP?W’H@’&%d fluid delivery

control VZGEe.isa mnaway%&mmagﬁMﬁm déiix&iﬁ@'ftﬁ{ fromtlof @heBBdndBltérAaiv) | ed to
al'l oV U ”Bx'nggdnlngxgtoof @hecp(%gstegl; Q@énn%gt ?ucgn coltlecgs and dispenses potable water, showing the
addition of components to produce and dispense chilled and ambient-temperature water.

FIG 8. is a cut-away perspective view showing a third embodiment of the present invention which
prepares and dispenses potable water at three predetermined temperatures, i.e., ambient, chilled
and heated.

25 FIGY9. is a cut-away rear view showing diagrammatically the interior of the third model of an
apparatus that collects and dispenses potable water at ambient, chilled and heated temperatures.
FIG. 101is a cut-away front view showing diagrammatically the interior of the third model of an
apparatus that collects and dispenses ambient, chilled and heated potable water.
FIG 11. is.an exploded perspective view showing diagrammatically the front alcove assembly portion

30  of the outside envelope of the basic embodiment of the present invention.
FIG. 12 is exploded perspective view showing diagrammatically the cold fluid tank, quick
disconnects, heated fluid tank assembly, including connections, insulated jacket and the secondary
heat absorber for an embodiment which collects and dispenses ambient, chilled and heated potable
water.

35 FIG. 13 is an exploded perspective view showing diagrammatically the details of bacteriostat,
including the activated-carbon block VOC filter, for the basic embodiment of the present invention.
FIG. 14 is a schematic view of an alternative embodiment of a cut-dqwn water generator with side-

type external reservoir and flow controls.



housi ng. The water generator/ dispenser of the present invention

fills a l.ong- d for enmerging countries 2 0 and i ndeed nﬁgy Agsges | N
t he worl d. A%’%’%n famliar with United Nations hospital an ,(‘:"F#nlc
prograns in Africa had particular praise for the present dispenser's
potential woGseliva M&idﬁcml&f b bn alternativy HofiNEenY b tuOBSR vt gbrbrator with
extrenely renp %(‘% ar ea Eur t her, ﬁflﬁrOdlﬁ'qtl devel opnment organi zation

has i ndi caftd DR %¥e and home nodels for the USA.
There is afiGfrixch s;:hematzc view efactezofittadappical betiled mater idispeqspratasched torm extrdgwn

areas of { Nauychdluel BEAALDGobine NS H30 % Gy poBUASHARAI LG AIG cnie

pr esent invention Is comrercCl a
The obj 2ct Lomponents/tametaefd éynisal existing bettledwatandispensonuzitsean be prowd(ed)as a model-

provi di ng ;Hymﬁ efi®'or AhReRbNG:. and di spensi ng pot abI e water from an
e

appar at us gonsistent wth the decor of fice or, hone yet
requires n 1’%&?}%?@“&??%‘?‘?%]‘“&5 HHRA GOTBROTYT “ge’ant’ pnectiops and gifculation
provi di ng &etwppannﬁu’sremgemaa&ympaﬁuims Bnd & htgiquatcadibifatid @fibodivhdnt of thé
fromthe a s?% \Gde6s enemm (c) providing an apparatus which can operate

i ndoors or Foutdoors 50 as'to be available to operate in renot e
areas,10  FIG. 17)is p schometiaideaievashowingtcomman refrigerant-fiuid rinpettions end eitdudatiohr om

seal ed, rugggegs @yﬂi@iﬂ%@g%ratmn-type apﬁﬁ’&nc@ bR ﬂi'm d'i' I RALTH GARGIRINE of the

apparatus that 1s portab ., can roll'ed about. on packed earth, 35
pavenent, l?é?‘é“tf"f‘lfb"rgeﬁ?"t?&r 'E‘EE Bigire lep a@&t&s the flow o (eflylr%mré gntarand out of the
appar at us \Witérigesaratobss Welbdsalregk-haited fre€ tonvedtion Setidehser foy tied ieﬁfd%t‘dlﬂr splidfice
el ectrical ggﬁnerati ng panel s or by variabl e-frequency, variable AC

vol t ages, fe- or 3- phase nuai ns power, 50/ 60 Hz or AC el ectrical
power YeneFdGekBafis oschemnaticdew efdhe pénigerant flow loop within a hybrid appliance which has the

6 followmg(igl)nchgﬁé)}‘éfﬁke{}&og Fresdap %(xl?éxﬁi&xctl&ﬂ;ak&aﬁotml@%g&; d&g%ﬁpaﬁ wX@I‘ er

contam nation due to volatile or gani C
generator according to the present invention. This appliance generates its own water for making ice

and dispensing by condensation of water vapor from room air.
FIG. 18b is & schematic view of the potable water flow loop within the hybrid appliance shown in
20 FIG. 18a.
FIG. 19a is a front-elevation exterior view of a hybrid appliance for making ice, dispensing water
and generating all its own water using a water generator according to the present invention. This
appliance generates its own water for making ice and dispensing by condensation of water vapor
from room air.
25  FIG. 19D is a schematic cut-away view of the appliance shown in FIG. 19a showing the potable water
flow loop.
FIG. 20a is an example of an electrical control circuit diagram for the pump, switches, sensors,
valves, indicators for Example M18, an embodiment of the present invention integrated into a
vehicle air conditioning unit,
30  FIG. 20bis a schematic diagram of the water-flow and control systems of a water generator
embodiment shown in Example M18.
FIG. 20c is a schematic view of the switches and indicator light display for the embodiment shown
in Example M18.

35 BEST MODES FOR CARRYING OUT THE INVENTION
Table 1. includes a lsting of all special and standard nomenclature used in this specification; the
column headed "Indicia” shows the reference number of each feature or element and the column
headed "Figure" indicates the figure where is feature or element is first shown. The water collection

and treatment processes of the present invention are shown in Figs. 1(a)-1(c). Figs. 1(d) and 1(e)

9



conpounds, VQOCs, insects or rodents, (h) providing an apparatus of
si npl e, nodul ar construction and designed for operation over extended -
peri ods w t hegwiomeenrat or attention, 5 (i) produci ng hi gh- gBEF{USY7/05665
purified water, by preparing the unit with nedical -grade tubing and

i ncl uding an inert surface coati ng on the dewform ng surface, (i
pr oduci ngshavedssign detads ofth dewredlectingsugfacesobhgpd FH%S“"?E&}\?@“&W%

by use of gabasic ti«at:er collectmrﬂ%ﬁfeh\rlg sihwinl iR ,FH 2 4. Tlﬂd@roxﬂiﬁgmﬁtﬂbgtmé atdlazedvii ae r
at -a convenl ent

for adults or c n
(1) or odu PYRPESGIR R evier dEmyTie) BetRy s £, I e B ot o0
open air bedcket¥d Gpeding in the rear goder ipanikd opénmgﬁmughvﬂmhmmeabﬂmeelmm gigfilter

d |
bt oo L Do sir Stersi B @ £y bl o R wabniing BRAARSEAY Zﬁf‘ sighalf lef e
wat er geneirdilier heedi soherrieaneditQtber k!mweamm!ylgﬂe‘m%&mﬁ@f alrotbe a fail-

OUL d0OT S, gafe gwitch (868) Befdcs!biadatflof BiSykidh wHeARRL i BRe: 08 YD he: M@lﬁé at
t hree dlfFerent t enper at ur es,

appr oxi ra{lBe howsingd2l) incorporates mtd@ﬁalwae Wﬁ‘gpaé'gm mﬂ#’%'n(é?a)rw}lﬁh PR of A%
cost per laich@s sh@lfl gbﬂtafnli Qadswaea"r ,rece?taéle, se @)so th(:j) tiLifor ag explofed detaili Spilled watdre
wat er e an n

refri Jg@llr a%""ﬁ‘b am collector m(“u? ?‘ginﬁﬁrhg Y r%?“{ﬁ%‘é‘(r&g@oé /ﬂbcP Ve thentgceor%g
that can laa opﬂmal ymmnhpdﬁmpi obgmghmdxghﬁus&)s The alagye 2150 contpins adluid dQlHFfNyl ng
hand| es, control (36 %} fi{gé&\é%g'a%xe%t Wéa%wﬁqg@ Gﬁ{e rg&rspgﬁa%?{he' H%um% @1) hékan

exhausted air al rbor ne
particl es jnlet Openmg inty therainfiltsr (38) thapinchidesin K’B&%&a“f%‘l’ﬁ"m |(§,8hA) nesiioRtpanef of
is charg e(dhé’\ll&thﬂ N3 bioVRled ﬁﬂ&pehﬁgfl‘tﬁ'%i éxhahs, This opem@lidsl atl ifsesRpaistint edreen? 5

tor/ whi ch |1 t d
el Vo6 cobiin BBierr PRk BRI VT UL ¢ Toed or 1 he

subsystem for killing mcroorganisns fails, (v) providing a water
generator/ dispenser in which the electrostatic filter emts an audible

whi stl e al arm when it needs cl eani ng. Still further objects
and advantages wi ||l becone apparent froma consideration of the ensuing 3 0
description and draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1(a) is a block diagram show ng the individual, functional conponents,
sub- assenbl i es, controls, interlocks, alarns and interconnections

whi ch conprise the present invention and al ternative enbodi nents

whi ch deliver cooled and/ or heated water in addition to roomtenperature
35 wat er .
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FIG 1(b) is a schematic drawi ng show ng the safety | ogic and functi onal
interlocks to_enabl e water delivery fromthe present inv '

FIG 1(c) is y%??ﬁg tic drawi ng showi ng the safety |ogic and ?L%‘Wms
interl ocks to enabl e water col l ecti.on t he, present, i nyenti on.

7 fl G "1(d) Table 1 BeschptiveNdmencidie ﬁﬂwgﬁ*ﬁeat Absor ber
1 showi ng the el enent - pr of i IndiciaResgriptien, functiathol ed heBlGWRchange
surface, particularly the poi2t ed hiusigg,easedabidebr rapid drai nBng of liquid
dew fromthe | owest poi22. heatabs¢tb@-1 1(e) is a horizoRtal section
across two adj acent spaced-ap2¥t, stipgriteatenl cool ing el enents 8howing 5

the general ly-horizontal air 24 owexepdeskareeoffisen t he opposi n§ surfaces and

t he thi ckness of m ni mu2d anovatengondensataicollestoss | i qui d-dew | ayers,
especially the formation of s& fachambarsondensste pump 83sy normrenum transf er
fromthe air stream FRBA 2 trapsparepttubeway perspective ®iew, with one
vertical panel renoved, show & dialiden#efati cal |y the fRont and |eft

si de of the basic enbodi ment & t R/ igmpdaiisafagwitehtion. 10 #IG 3. is a

di agrammatic rear view of th@8hasily lempdaiisafenlargt t he presené invention.
FIG4. is a cut-away front vi2€, W\Vbactedeidelamp cal panel rendved, showi ng
di agrammatically the magdr welgssiomgeseseMdirsubsyst ens o2 the basic
enbodi nent of the present ingeAti @mbienttemp. weternej s a cut --alay perspective
view, with one vertical side $hnewatesfilter@ssy depi cting a secodd

al ternative enbodi ment of the3%resiMetterv@enti on showi ng the &ddition of
conmponents to coll ect and 1532-Adj mé'ab@tqﬁﬂﬁoomte eratur® and chilled
wat er . FIG6. is a cut- resepvoirdlont sty di agr afmatical ly the
interior (as viewed fromthe $#ear )nsylatjgcket, storageqessneiral t er na®i ve enbodi nent
of the present invention showthg tigBt#ghtii ti on of conponents 2o

col l ect and di spense chill ed ¥at edelivedy vaing.amhient tampwaletur e wait er . FIG

7. is a cut-away front-diagr&®frfat ide"‘&ﬁné%h(?eg?’%\"ﬁ‘ﬁg the front8of the second
alternative 38-B  delivery valve, hot water

37 wall alcove assy
38 electrostatic filter
38-A  whistle alarm
38-B fall-safe switch filter
38 ozone generator
40 defrost sensor, heat absorber
40-A multi-speed intake fan assy.
41 casters,wheels
42 ultrasonic pest control device
43-A  cold water temp sensor, switch
44 heat absorber 2,cold plate
45 floating, insulating separator
45 hot water tank assy
48-A  hot water temp control, switch
47 dispenser, cups, cold, RT fluid
47-A  dispenser, cups, hot fluid
48 insect screen
50 manual on-off control
51 multi-speed fan switch
52 quick-disconnect assy
52-A  male quick-connect, ambient
52-8 female quick-connect, ambient
52-C  male quick-connect, hot water
52-D female quick-connect, hot water
141  exiemal reservoir
142  seal plug
143  flexible extemal tube

AAAPOOVDOLLRNOORNONAOINNNNNNNNN ®
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2 0 enbodiment of the present invention which collects and di spenses
pot abl e water, show ng the addi tion of conponents to produce and

di spense chi w@;,gg,q anbi ent-tenperature water. FI G 8. mmsga/osﬁaway
perspective view showng a third enbodi nent of the pr esent i nvention which

prepares and di spenses pot thre deter enper at ures,
i.e., anbient, chilled %la Wﬁ??&{@éionzguﬁc%rg . t-away rear

vi ew show ng di agramat i caII t h¥e WbaFer of the t hi rd m)lel of an

apparatus that collects and spg& @éﬁ abl e water at anb chilled and
heat ed t enper at ur es. val®ay front vi ﬁ/showl ng
diagrammatically the interi rWB’deI of an 4 appar at us
that collects and di spenses ed and heated pojable water.

FIG 11. is an expl oded pers | how ng di agranmatjcally the front
al cove assenbly portion 3 0O of S|de envel ope of t basi c

enbodi nent of the present i nt FIG 12 is epr&ded perspective
vi ew showi ng di agrammati cal I th@® squ ﬁ@ﬂ f ank, quick di sconnects,
heated fluid tank assenbl y, cI o ons, insul at j acket and t he
secondary heat absorb fo odi ment whi ch collgets and

di spenses anbient, chilled h ot abl e wat er . 4235 FIG 13 is
an expl oded perspective vie lagranmatically the tails of

bact eri ost at, i ncl udi th

5

t he basi c enbodi nent of the FI G 51 is a schematic

Wn Pwat er genq tor wth side-
type external reservoir and IZ?G 16 is a

schematic view of an an alt% at b\’l‘?atﬁzﬁﬂf? Jal of a cut- dgg? wat er
I

generator with over h %sﬁﬁl&;’gﬂngﬁs%@ ,0| r an ow control s.

: ; 1
view of an alternative enboqﬁrew by

v% amqarbon bl ock filter, for
p?

contro

FIG 16 is a schematic view o typi ca bott| gggwat er di spenser

attached to a cut-down vvat.(gﬁ posi tioned aggng side and
connected to supply potabl e eX| stl ng unit. 5 135)orrponents to
retrofit typical existing b V@Eéfnaﬁér%&ﬁ&ﬁ&fen%' ts cagpbe provided as
a mode| - type uni que t 9 !v Fﬁuﬁﬁengél Jlevel FIG 17a is a
schematic front view show ng con%g dgerant-fluid connggtions and
circulation vent w, bacterial barrier 18b
208 supply, pressure head 18b
208 retum, gravity head 18b
220  refrigerant compressor 18a
221  refrigerant condenser 18a
222 ‘“reciprocal AND" valvet w. branch
flow controls 18a
223  ‘reciprocal AND" valve2 w. branch
flow controls 18a
224  refrigerant accumulator i8a
225 freezey/ icemaker evaporator 18a
226  high-pressure refrigerator line 18a
227  low-pressure refrigerator line 18a
230 icemaker cabinet front elevation 192
231  ice-access door, right-hinged w.
handle, left edgs 19a
232  exteror grip handles, left, right side
panels 19a
233  exterior potable water faucet 19a
234  holder/ dispenser for disposable
cups 19a
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between a typical refrigeration-type appliance and a hybrid or conbination
enbodi nent of 713827 present water generator. 10 FIG 17b is . a
schematic side view S?‘IOWi ng commn refrigerant-fluid connecti oRETRY 7105665
circulation . between a typical refrigeration-type appliance and a
hybrid or combination enbodindigta Pesaaription, fungtian ent watgiglg’ener at or .
This figure also indicates t#35f| @uiniét vegille; Bterent al air i ntt8aand out of

t he wat er gener at or a$£3e| Isuppoiting isudacenfinont ed, free- d8mvect i on
condenser for the refrigerator appliance portion. 15 FIG 18a is a
schematic view of the refrig@f@nt idemater cabipetdiontiimerior hybr i d18tppl i ance whi ch
has- t he fol | owi ng fun@#t onManpgtim yalverasinculstionfowr , aut omati c

i cemaker, potable water dispenser ¢@d wat er gener at ofi®mccording to
the present invention. This Zf| i #ates PRsseeSsURRlY i ts own wat 88b f or maki ng

i ce and di spensing by2#¥ndensation of water vapor fromroom air.

FIG 18b is a schematic view of t Matep@rassere retumerecirdulalion oop18ti t hi n t he
hybrid appliance shown in 2 @44 Fweler, pRssurized reservBr G 19a i t8ta
front-el evation exterior viedédf sxthpaatiieiwalprfaiseatce for makidhy i ce,

di spensi ng wat er and @&her mspavir infet chack velwa wat er ust9by a wat er
generator according to the per&&enfliow eantmt vaive to fagmaker, appl i ance
generates its own water for naki n8°#®n®ld and di spensing by coMensation of
wat er vapor fromroomair. 2.5 FIG 19b is a schematic cut-away

view of the appliance shown P8 FI €9idwalarswitshi ng t he pot abl e20mat er

f1 ow | oop. FIG 20a i n Botasiar an electrical ct#trol circuit

di agram for the punp, switchg® sERidwater safety interdogky| ves, indR®ators for
Exanpl e ML8, an enbodi ment of°3 hePBwateEsafetyjetackon i ntegra2%8d into a
vehicle air conditioning uni $97 3 kED cqld watendispaly, o schenmt i29adi agr am of t he
water-flow and control syste of LED hetmater EH'éYat or e4®8odi ment shown
in Exanpl e ML8. FIG 202 i sveideppwepiaplioR,edddy of t he %8t ches and

i ndi cator |ight display for ct.s3{ely fuse in B0ample MI8. 35

e e%gm i
BEST MODES FOR CARRYI NG OUT JHE | %mm Table 1. i @Pudes a |isting
r
i
4

of all special and standard n SENSAPYR specid®Bcation; the

col umm headed "I ndi ci a" shov he 'ﬁ%’f’ 'ﬂﬁ'ﬁ%‘P" of each ¥8ature or
adaigula

el ement and the col um {ie 'Vi ndi cates the qugure where is
feature or elenment is first i owrt, PVSeEeEct i on 202" 5nd treat ment
V

) . . 2 ;
g:}gci?g&s of the present invgdtigy gougean m‘ﬁ? Figs. 1(a) zggc)- Figs. 1(d)
318  heater-power interlock,no water 20a
318  thermostat control (triangle) 20a
320 LED display, heater "on" 202
321  thermostat.-cont. heat element 20a
322  LED display, temp satisfied 20z
323  switch for LED display 20a
325  cold water delivery vaive 20b
328 hot water dellvery valve 20b
327  hot water check valve 20b
328  housing for heater 20b
329  NSF-53 comp.carbon-block filter 20b
330 . check valve,pressurized system 20b
33t valved reserv.drain line 20b
333  enclosure, UV source 20b
334  valved impure,priming water input 20b
335  condensate diverter valve 20b
336  veh.condensate,unpressurized 20b
337  veh. AC heat-exch. cover 20b
339 sealed UV window, reservoir 20b
340  condensate reservoir 20b
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9 show design details of the dewcollecting surfaces of heat
absorber 1. The genéral—configoratiomof —=tfre~ pasi ¢ water coll ection
system is sheop73eeki gs. 2 - 4. The working conponents are e FETALEH05665 o
housing (21) with a top cover, four vertical side panels and a base. The
housi ng (21) incorporates dic ﬁ,m ng in tAigurear cover panel
openi ng through which is in teé:‘B if, 8Rbforai I filtemon5 (38). The
air filter (38) contains a 3 b fesk@biRi Ng devizoe (38-A) which
si gnal s when the air b@ cleaned. QO lzep known war ni ng

devi ces may al so be used. Aw Waﬁ xg@ﬂlﬂﬂo um safe gobtch (38-B)

prevents operation of the syg Vaib Iter (38) 206 not in place.

The housing (21) |ncorporatg§6a &t lin@dl cove openi ng2end assenbly (37)
whi ch consists of an ovgoqw% tfovllined and waste wapBr receptacl e,

see also Fig. 11 for an expl @Ied Slatdrlenabiévitegtonggle er 10 2ocfrom t he al cove
drain collector nmay be recyst d w&%hg‘aﬁﬁtmwmul atizoe | oop. Above
the al cove is an opt iy fla| Ins@itibs MBhudl,RkeR ktanp, or 20bi ght | ight”

(35). The al cove al so cont aI3§§ admd,lbg,sggl i very corgobol (36) for

di spensi ng anbi ent -t enper at yeg kitThe rear panel of t@bhousing (21)
has an i nl et opening gto ﬁ}ﬁiﬁb&mﬁlhﬂdﬂ%atﬁ&?) t hat gobcl udes a

whi stling al arm device (38- g& Tﬁg irig'4A8 ValP@ SRy, controller taed housi ng (21)

provi des an opening for air hatég roligtle sheQP@INGXENIRAS an iaedect - resi st ant
screen 15 (49) on the int Qrsbor rcli&lRn RRessi Ng (21) outleaobport
359 . onfoff switch for timing, (356)

360 additive and metering dispenser 20b
381 flap-check valve,condensate dischg. 20b
363  pressurized portion of system 20b
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Operation of the apparatus is initiaily controlled by the manual on/off switch (50) located on the
back side of the housing (21). The variable-speed fan control switch (51) is adjacent to the on/off
switch (50) on the back of the housing (21).

Air Flow and Treatment. Air entering the housing first passes through the replaceable air filter (38)
and across the self-contained ionizing device {27). Air then is drawn past a heating strip and fan
assembly (23), then across heat absorber-1 (22) and film-coated, dew-forming surfaces (24) by the
multi-speed intake fan assembly (40-A), which is controlled by the multi-speed fan control switch
(51). Liquid condensate flows by gravity into the enclosed sump (25) and pump system reservoir
(26). The pump system (26) has a self-contained switch and liquid-level sensor which shuts off heat
absorber-1 (22) when the reservoir is filled. From the pump reservoir, condensate flows through a
section of tubing (26-A) and is recirculated through a bacteriostat subsysbém .i.e., & pump, carbon
bleck VOC filter (31) and a ultraviolet germicidal light for killing bacteria (29). This subsystem is
controlled by a fail-safe switch (28) connected to a fail-safe indicator light (28-A), as shown in more
detail in FIG. 13. The bacteriostat indicator light (28-A) is located on the back panel of the housing
(21).

As shown in Fig. 1(d), heat absorber-1 includes an array of extended-surface elements which are in
good thermal connection with heat-sink contact zones at predetermined locations. The heat-sink
points are mechanical-thermal connections adapted to remove heat from the extended surface and
transfer it into an external environment. A variety of known heat-sink technics can be used to cool
the extended surfaces, including classic boiling fluids contained in tubes, thermoelectric elements,
and heat pipes. The heat-sink points are located at intervals of approx. 40- 100 mm along the
vertical direction of the extended area. The section profile of the bottom of the collector tray may be
rectangular or half circle.

As shown in Fig. 1(e) the extended surface elements are generally parallel and spaced apart a
predetermined distance to avoid bridging over of surface waves due to heavy or maximum
condensate flows and high air-flow velocities. The minimal condensate film thickness is indicated by
dashed lines; this thickness corresponds to the condition when the air heaters are activated and
operating at maximum power to prevent icing over.,

Water in the reservoir is recirculated through the bacteriostat subsystem, including the activated-
carbon VOC final filter system assembly (31). The final water filter is fitted with a replaceable
activated-carbon VOC adsorbent cartridge which is capable of removing organic contaminants, cysts
and heavy-metal compounds. Processed water is then held in fluid reservoir-1, (30), which includes
a form-fitted insulating jacket (34); through use of a diverter valve (32), processed water can also be
delivered through a diverter valve outlet (32-A) to a large externsal collection container. The water
level in the fluid tank (30) is controlled by the electrically-operated sensor switch and lid assembly
(33), which causes the pump (26) to cease operation when the fluid tank (30) is filled.

Ambient temperature water is dispensed from a compartment within the fluid tank (30) via the
ambient fluid delivery control (36). Disposable liquid containers, €.g., paper cups, suitable for cold
water, are provided from attached dispenser (47) mounted on the side of the housing.
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Table 1. Descriptive Nonmenclature and Indicia Indicia Description, function

Figure 21 housi ng, casecabi net 2 22 heat
absorber-1 wo938272 2 23 strip heat er PCT/US97/05665

2 24 ext ended- area of fins wat er, condensate
col | ector . 2 26 chanber condensat e pu ass 2 26- A

t r anspar erflui¢ péservoir-1 (30) is removable fromthe howuping forglea n,gmmg@pt removing its insulated
2. 28 iied @R 1 hid ik aé%shs?n% 59 Bulling asids the le%el sendBafd h&Msbﬁm &3 niaaf e

al arm

wat er st oragaing gg@e\pg;tf The amblent ﬂm& gerllvgxl'yscenl;%ng%pgﬁlps f‘@ﬁﬁi to the gwd%ﬁ:e(l’oﬂ)
9 gl R 'm%tfﬁid ﬂ;a.hk (30) raﬂa%)éleﬁled using cleaning mateﬂals appddpriateltovity thaterizlabf/ e
iverter valve ou Ls
71 oat B (caBptfetion nd 1n sigprdan F Rpbjis bealth regpirs ’3%“55 Hobermiid (e 30 B iy ks
ni ght Ii g Ifor food handling and potable water sydtems. Bg desighotfi thepresant invention, meechanicahp
vat er o remg\@‘l Af ﬂlﬂ& Lésx%%g.\(%)\{se%mﬁﬁl tq'ﬁv@ﬁ FE accomplished %xthout%ﬁs‘tgrbu%qjmé ver y
ot wat er 3 wa

val ve, ) 3 cove assy
38 el ectrepnenent tubfng coppections. 2 38-A whistle alarm

2 38 B A&dﬁkdnaﬁéi‘dmﬁmﬁmﬁtdr&se fThe housmg (21) may’be fittedSvith A7 6PiRnYBRIeRendrator
f2 an a% Q y. (383";38"82}“ tc?&g%%{:amggg{r égg‘%% gbﬁg.her add'toair gl THULousqugﬁ dlflﬂ ntake
ul t rasoni comaits an@ptisrl ulissbrdepest confrol device (42) which operates continuously. To provide for
mobility of the apparatus, four casters or rollers (41) suitable to the weight and size of the present
invention are affixed to the four corners of the lower side of the base of the housing (21). Two
carrying handles, suitable to the weight and size of the present invention, are fixed, one on each side
15  of the housing (21) at a height appropriate for transport by two adults.
ALTERNATIVE EMBODIMENTS.
Model 2. As shown in FIGS 5-7, another embodiment of the present invention, Model 2, contains all
elements of the basic model and also dispenses chilled water at a nominal temperature of 5 C in
addition to ambient temperature water. The chilled water is produced by incorporating a secondary
20  heatsink, heat absorber-2, (48), which is controlled by the cold water temperature sensor and switch
assembly (43-A). The heat-exchange probe (44) of heat absorber 2 is positioned between the
insulation jacket (34) and the cold fluid tank (30A). An insulated baffle (45) is located in the cold
fluid storage tank (30A) allowing for ambient water to be stored above the baffle and chilled water to
be stored below the baffle. Chilled water is dispensed via the chilled fluid delivery control (36-A).
25  Model 3. As shown in Figs. 8,9 and 10 another embodiment of the present invention, Model 3,
includes all of the elements of the basic model and Model 2, but also dispenses heated water at a
nominal temperature of 75 C. Ambient-temperature water is supplied via a plumbing "tee"
connection behind the ambient fluid delivery control (36) and connected to the hot water tank
assembly (46) by means of a "quick" disconnect connection assembly (52), which is described below.
30  The hot water tank assembly (46) includes a sealed stainless steel tank of the appropriate grade and
type of stainless steel utilized for food bandling, provided with an electric heater and insulating
jacket (46). Temperature of the hot water is controlled by a heated water temperature control sensor
and fuse assembly (46-A). A dispenser (47-A) for disposable liquid containers, suitable for hot water,
is attached to the side of the housing. As described earlier, a quick-disconnect system (52) links the
35  hot water tank (46) to the ambient fluid delivery control system by means of a "tee"” connection. The
same quick- disconnect system (52) links the heated fluid delivery control (36B) to the hot water
tank assembly (46) to enable easy removal of the cold fluid tank (30) for cleaning, without the need
for manual connections and disconnection of plumbing. As shown in FIG. 11, the quick-disconnect

system (52) consists of a pair of receiver adapters, as follows: male adapter {52-A) connects with
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43-A cold water tenp sensor, swtch 6 44 heat absorber 2,cold

pl ate - @97/382475 floating, Insulating separator 5 pctHOs97/086¥s
wat er tank assSy 9 48-A hot water tenp control, swtch

12 47 di spenser, cups, cold, RT fluid 6 47- A di spenser, cups,
hot fluid female receiQer (5289to cairi 2RBienStehpefature water into the hot water taniBassemiiP (46). A

manual on-off contr . 4 51 Lii-spe fap swi
4 52 d’&ﬂlﬁ Rzga@?egg%%ﬁ)e%?{meggssv?ﬂx female receiver (52@ Imingg?lgehdoﬁﬁvlager S%r%%%%kn%g)c ¢,
anbi ent with th8 heatedfuiB delivenpdontrol (BER): Tba hebetdividemi6cBiphysicallySepesatecthennl e

i ck- h - . L oKz 9
qui Ck-conn ea%&?’aexr' %;s%e%g and confiectiofs. hif q\gal@z%}fh&gggf&[ '@fo% tHGmb §hd

141, externa 3 ] . : P g_g )
14 1435 freisptaliagoneofts mein wates gold fluid tank (30) without manual ipteefprepee WHELEY) pt i on;
function  refrigeration systénltBe watddthbing 62 tHe Hbt Watek tfk fittings. 14

145. manu 14 146 Low Volt. solenoid
val ve %Pﬂﬂ'ﬁ?ﬁl OFH%S R‘VFLWO% t. transforner 14 147

LowVol t | edsghis invention, heat absorber-1 (22} poducek48ndendakteon 4 ieersoardedsurface (24). This
14 149 | s%’t%rln%g &%?efined below. Incoming air is filtered by an %ﬁctrostatic filter assembly, including the

10 filter (38), a filter warning whistle (38-A) and the air-filter fail-safe switch (38-B).

An jonizer {27) puts a negative electrical charge onto particulate matter in the incoming air stream
to assist in the trapping of particulates in the electrostatic filter. If desired for operation in 2 home
or office, an optional ozone generator (39) can be included; this addition allows the present invention
to function as a charged-particlé generator and room-air purifier.

15 Condensate collected from the air flow across the extended area cooling surface (24) flows downward
by gravity to a temporary collector for condensate (25) and is further conducted by gravity flow into a
pumping reservoir assembly (26). In this assembly there is a self-contained float switch which
actuates the condensate pump when a predetermined water level is reached. The condensgate is
conducted through UV-transparent tubing (26-A) prepared to comply with medical and human food-

20  handling requirements. The condensate is subsequently exposed in multiple passes to a
bacteriostat, or apparatus for killing bacteria, such as an ultraviolet germicidal light, (29) or other
known UV source capable of producing radiation for effective killing of water-borne bacteria, viruses
and organisms. The bacteriostat (29) is monitored by the fail-safe switch (28). Multiple passes
through the UV and carbon block VOC filter portions is accomplished by activating the recirculation

25  pump at least once at predetermined time intervals in the range 1-12 hours, for a predefined flow or
time duration in the range 1-50 times the reservoir volume or 1- 200 minutes at a specific flow rate.
By this repeated process, water is intermittently and continually recirculated across the VOC filter
and UV portions of the purification circuit whenever the water generator is in use. The flow
duration may be defined by the volume circulated or by time. A fail-safe indicator light (28-A) on the

30  exterior of the housing (21) confirms proper operation of the bacteriostat. If the bacteriostat is not
enabled, as indicated by the light being "on", operation of the entire machine is stopped.

The condensate is pumped under positive pressure through an activated-carbon VOC adsorber
purification filter assembly, and then pumped into fluid tank (30), or (30A) for Model 2 or 3, made of
plastic or stainless steel as is common for food-service contact. The fluid tank is encased by a form-

35  fitted insulation jacket (34) made of a nontoxic material, such as closed-cell polymer foam. A fluid
delivery control (36) is installed into the storage fluid tank (30) using nontoxic sealants suitable for
contact with potable water intended for human consumption. The fluid tank (30) is removable for
cleaning. The fluid delivery controls (36, 36-A, 36-B) are at an ergonomically-correct level above the
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16 162 | ex@9rB8P80r 16 183  wat pPCTaIS27/05665
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val ve, r es@éivig kyspaaindinclaliak @vied place a heat steiptinddard agsenkly (28).r An electric-powered

%22 d 29 7 heﬁ/taenrételevx\z/iei}ggrﬁit %rglggtl sex?s%%r' {]‘foﬁsens?s whetn thﬁ&gag'u&ggge su%@{éf‘*eapﬁgl%w £
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| ow ssure refrigerator
pi’& ecause the o en-aair embodlxment of the %gesent invention can operate for long periods without

human tending, 2 manually operated diverter valve (32) allows the potable water to be pumped to a

remote cistern, Diverting the water flow does not prevent dispensing water from the storage cold
- fluid tank, provided that the tank contains water.
The cold and ambient fluid delivery control (36-A) and (36) extend from the fluid reservoir-1 (30)

15 through the front of the housing (21) into a common dispensing alcove assembly (37) containing a
grill-type drain insert to collect waste water. A night light (35) above the alcove provides
illumination for water dispensing during periods of darkness or low light levels.

An optional ultrasonic pest control device (42) and extraordinary attention to sealing the housing
(21) with nonporous, nontoxic sealants allows the open-air version of the present invention to

20  operate for extended periods of 2 month or more indoors or outdoors without human tending.

Model 2 contains all subsystems which allow it to produce and dispense chilled water in addition to
the ambient temperature water. The chilled water is dispensed at a nominal temperature of 5 C.
Chilling of the collected purified water is accomplished is by adding a secondary cooling device, heat
absorber-2 (43). The cooling surface (44) is positioned between the insulation jacket (34) and the

25  bottom of the fluid reservoir-1 (30). To avoid cooling all of the liquid in the fluid reservoir-1, because
this model also dispenses ambient temperature liquid, an insulated baffle (45) is placed in the fluid
reservoir-1 (30A) allowing for ambient water to be stored above and cold water to be stored below.
The cold water below the baffle is delivered through the cold-fluid delivery control (36-A); The
ambient-temperature water is delivered through the ambient temperature fluid delivery control (36).

30 Both fluid delivei'y controls protrude from the fluid reservoir-1 (30) through the front of the housing
(21) into the dispensing alcove assembly (37).

Because the fluid reservoir-1 (30) is removable for cleaning without dismantling the internal
mechanisms, the present design represents a significant improvement over old-art systems.
Model 3 of the present invention includes subsystems which permit it to produce and dispense

35 heated water in addition to ambient-temperature water and chilled water. Heated water is
dispensed at a nominal temperature of 75 C.

Heating of the water is accomplished by adding a heated water tank assembly (46) comprising a
stainless steel tank in compliance with food-handling codes, a heater--,ﬂan insulated jacket and a
electrical, fused water-temperature control assembly (46-A). Ambient temperature water is drawn
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19a 233 exterior potable water faucet 19a 234 hol der/ di spenser
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val ve, r eci {Luhil bfibent {58Y4llows easy rehéVal of the fluid reservoir-1 (30) for cleaning, withd@the 3ed

water, pressure uppl y. ) 19h Zg‘g . wat er , pra%esrs%re r<§,tﬂlljer£§ bl

reci rcd at{oppanual sgppections and digconnections, The pmbiept fempgratyye prater portjagp embly
consists of a quick disconnect male adapter (52-A) that mates with the quick disconnect female
reéeiver (52-B) to supply incoming water to the water heater tank (46), The heated water portion of
the assembly consists of a quick disconnect male adapter (52-C) that mates with the quick
disconnect female receiver adapter (52-D) to supply heated water to the hot fluid delivery control

10 (36-B).

This unique disconnect concept represents a significant design improvement over old-art systems.
EXAMPLES

Examples M1 and M2 below give technical parameters for the design and inert surface coating of the
extended heat-exchange area of heat absorber 1, i.e., the air cooling and dew-collecting surface.

15 Ezample M1 - Extended heat exchange area. Incoming ambient air at a velocity of 1-10 meters/sec is
cooled below its dew point by circulation across an array of generally-vertical, spaced-apart, cooled
surfeces shaped and oriented to drain collected liquid dew dropwise from a pointed zone on the
bottom edge. The active extended cooling area for both sides of each element in the array is in the
range 100- 500 ¢cm?2; the total active area of the array is in the range of 1- 4 m2. The general outline

20  shape of the dew-forming elements is shown in Fig. 1(d). The height dimension of each cooling
element is in the range of 15- 40 ¢m; the element width dimension is in the range of 3- 10 em. The
height dimension is measured generally parallel to the gravity vector; the width dimension is
measured generally perpendicular to the gravity-force vector. Each element is formed from one or
more sheets of high thermal conductivity material of thickness in the range 0.2- 1.5 mm. The

25  average center-line spacing of adjacent cooling elements is in the range 3- 10 mm. For increased
convective heat transfer, the profile may be either parallel - planar elements, as shown in Fig.1(e) or
parallel - corrugated elements. Parallel - corrugated elements may be prepared by 3D forming of
planar elements to include an array of ridges and valleys arranged parallel to the vertical or at an
acute angle in the range 1- 15 deg. to the vertical. As shown in Fig.1(e), surface waves formed on the

30 maximum-thickness draining liquid condensate layer do not bridge across the element spacing. 1t
has been foundvthat dew-bridging results in liquid trapping and ice-blockage of the air-flow channels
between elements. Heat absorption from the extended area can be accomplished by a variety of
cooling means thermally connected to the area; such cooling methods include refrigerant-expansion
coils, thermoelectrie coolers, heat pipes, ete. The design of heat absorber 1 includes defining the

35 number, size and placement of cooling conductors to cool the extended surface elements. In the case
of cooling by a boiling liquid in contained tubes, the tubes are oriented generally horizontal and
perpendicular to the extended surface plane. Several refrigerant tubes of 3- 6 mm diameter spaced
apart at a distance of 40- 100 mm have been found to provide effective cooling. Extended surface
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Example M3 - Air Filters, Alarms and Interlocks. The first line of defense against insect penetration
into the unit are woven-wire screens covering the entire area of both the inlet and outlet air ports.
The screen mesh openings range from 0.3 mm to approx. 1.0 mm in diameter. The depth and screen
15 elements of the air filter apparatus are prepared and sized to achieve approx. 99.99 % filtration of all
solid particles of diameter greater than 1 micrometer for an air flow rate of 4- 9 m3/ min. The filter
apparatus may also be fitted with a pressure-drop sensor which will permit buildup of collected
particles of approx. 656% of the limit capacity of the element before an alarm condition is signaled;
the optional filter-overload alarm may be an intense, high-frequency acoustic whistle or other known
20  alarm device.
The air filter may also be fitted with gas-ion generators, alpha- or beta- particle emitters, such as
radioisotopes, electrostatic charging devices, such as agitated filament arrays or high- voltage corona
wires, which facilitate retention of smaller, less-dense airborne particles. The air filter may also be
fitted with an optional interlock switch which prevents operation of the entire generator if the
25  element is incorrectly positioned or an incorrect size is used.
Bacteriostat System and Interlocks. The bacteriostat system includes two stages: (a) an active
killing stage for microorganisms and (b) an activated-carbon VOC adsorption stage for removing
undesirable and toxic organic impurities which are present as vapors in the ambient air and will be
dissolved in the condensate water produced. The killing stage may employ electromagnetic
30 radiation, such as UV or gamma, of selected intensity and wavelength, to kill adventitious bacteria
and viruses which are present in the condensate water. Alternatively, the killing stage may employ
one or more physiologically-tolerated oxidizing chemical species such as ozone or hydrogen peroxide
for killing bacteria. It is of course important to provide an exposure chamber which allows the
condensate water to be exposed to or circulated through the killing zone. Either the UV source or
35  the chemical generator may be fitted with positive interlocks which shut down the delivery pump if
the device is not operating within control ranges of wavelength, intensity or sterilization-agent
dispensing rate.
Example M4 - UV germicidal lamps. The simplest killing stage includes a high-intensity, short
wavelength ultraviolet lamp, UV sterilizing device, and fusible link interlock with the recirculation
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20b 354 polyederdri cerdfiits may be used for the UV-lucent fiBbzone. The treatment zone or chamber

must also be fitted with UV reflectors to maintain a high intensity level of the effective wavelengths

and prevent accidental personnel or user UV exposure during maintenance work. For the UV lamp

tube, the GE model T5 has been found to give good results. Several other types of UV sources can be
10  adapted to operate with the present invention; these include electronic solid-state UV devices,

natural sunlight light pipes, and fluorescent/ chemiluminescent sources, =

Alternative Ozone or Ultrasonic Water Treatments. As an alternative to the UV sterilization device,

an ozone generator or an intense ulfrasonic field may also be used for water sterilization. The ozone

systems operate by eIectrochen.:ical formation of microbubbles of O3 in the condensate water.

15 Known piezoelectric or magnetostrictive ultrasonic probes can be fitted to a section of tubing or
mounted to immerse the probe into the reservoir tank.

Example M5 - Ozone Gas Generators for Air Freshening. Gaseous ozone is thought to assist in
removal of undesirable vapors and aerosols from the ambient air. An optional ozone generator can
be mounted in the air-handling section of the present invention. Several alternative ozone

20  generators have been evaluated for conditioning the air being circulated through and discharged
from the present water generator; the most cost-effective seems to be the Bora model from Alpine
Ind. Alternatively, other electrochemical generators can be used to generate or release sterilizing
gases; one example is the release of halogen gases based upon metered injection of compounds which
decompose spontaneously or which can be electrochemically dissociated in liquid solution.

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

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

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

21



355 periodic recircul ati on chanber 20b 356 timng and val ve-seq.
controller 20b 357 control | abl e check valve,timng 20b 358

reci rcul ati owog 9m8sn2 20b 359 onloff switch fecTuUsesgss
(356) 20b 360 addi tive and netering di spenser 20b 361
fl ap- check val ve, condensat e di schg. 20b 363 pressurized portion of

system AQ{%INSF-& Before this filter becomes substantially blocked, an integrated output flowmeter
indicates the cumulative volume of water treated by the VOC filter. Preferrably, this indicator or
display can be seen from the rear exterior of the unit. Known mechanical, electromechanical or
electronic volume-measuring devices are used todisplay the remaining design capacity of VOC filter.

5  Water is continually recirculated through the UV and activated carbon units when the generator is

“on". A number of known carbon-block filters are found to perform reliably to NSF-53 standards; one
acceptable filter is the Amtek C240 MMB. In regular operation, water delivered from any output
valve, including, cold, ambient, hot and the diverter valves will have passed repeatedly through the
VOC filter and the bacteriostat unit.

10  Example M8 - Alternative working fluids in compréssion refrigerator cooler f'o_r heat absorber-1.
Approved working fluids for high-efficiency reverse-cycle equipment fall into two main classes: high
temperature and low temperature. So-called low-temperature refrigerant fluids, such as 406A
operate at lower temperatures and lower pressures; use of such fluids can be significant for units
operating in air-conditioned spaces.

15 Example M9 - Alternative heat sinks for units operating in air-conditioned spaces. For esthetic
reasons it may also be desirable to reject heat from heat absorberl or heat absorber2 into: (a) the
frame and/ or surface skin of the enclosure or (b) the liquid condensate water collected below heat
absorber-1. When a mechanical refrigeration system is used for heat-absorber-1, it is also possible to
provide a thermal/ mechanical linkage from a portion of it's evaporator section and it's condenser, for

20  the purpose of modulating the temperature of the exhausted air. In this embodiment, it is possible
to use a lower flow rate of cooling air and thereby reduce the level of fan noise which is projected into
the local environment.

Example M10 - Alternative controls for units used in air-conditioned spaces.
The resistance-heating strip deicer, as nsed for units operated outdoors, can be replaced by known

25  thermostat/ humidistat controls as typical for reverse-cycle appliances. This option is of interest for
units used in a controlled environment.

Example M11 - Instead of the internal reservoir for holding water to be dispensed, it is possible to
use an external reservoir such as a 20-liter glass bottle or other container. The system dispensing
controls for such an embodiment may be modified to connect with an appropriate ancillary liquid

30  level or fluid-mass sensor for the external container to regulate water generation when the container
is filled to capacity.

Example - M11A, Ancillary external reservoir. Version M114 , shown in Fig. 14, is an embodiment
with no internal reservoir and a large-volume, covered vessel located on the floor beside the unit.
This embodiment is a "cut-off” version of the simple embodiment shown in Fig. 2 wherein the

35  housing is truncated by a horizontal plane at approximately the vertical height of the bottom of the
alcove assembly, approx 0.8 to 1.5 m above the base plane. The water output flow from the water
generator is regulated by the a solenoid valve (146) which is in turn controlled by a liquid level
sensor (149) which is attached to the seal plug (142), The sensor and solenoid valve may be known
low-voltage electric devices designed and certified for safe immersion in water or use in wet
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an auto interlock device to detect: (a) whether the external reservoir is correctly connected, (b)

whether the unit is powered, or (c) whéther the water-generation switch is "on".

15  Example M11 - B. External/ overhead storage bottle weighing. Version M11B, shown in Fig. 15, is
an embodiment with no internal reservoir and an adjustable weight or mass-sensing device mounted
on its top surface, which supports an external vessel. The top surface is a "cut-off" embodiment
similar to that shown in Fig. 14. The mass-sensing element serves to shut off the solenoid valve
when the container it supports is filled to capacity. By adjusting the zero point and sensitivity of the

20  mass-sensor, containers of differing empty weights and internal capacity can be used, i.e., 4-liter, 8-
liter, 20-liter. The external container is placed on a weighing plate (153) secured to the top surface
of the truncated housing. A pivoting weighing plate shown in Fig. 15 is subject to the downward
load of the reservoir and its contents and to counterforces (151) which keep the weighing plate
approx. level, i.e., at an angle of less than 5 deg. Alternative support embodiments for a non-

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

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

35  that the signals from sensor (152) can provide valuable control cutputs to regulate the operation of
the water generator, i.e., if the reservoir contains at least a predetermined quantity of water and the
time of day falls in the period 1700 to 0600, the logical management algorithm may be programmed
to defer operation of the generator. The manual water flow control valve shown in Fig. 15 can also
be replaced by a solenoid and electrical/ electronic sensors to detect: (a) whether the external
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to the level sensor (162), vent tube (164) and water tube (163). To anticipate the case wherein it is
desired to use an already-retrofitted bottled-water dispenser with either the water generator or
purchased supply bottles, one embodiment of the conversion kit can be provided with & lengthened
25  flexible zone. This will permit insertion of the seal adapter (161) along with the elongated tubes
(163), (164) into a typical filled supply jug held with its mouth facing upward beside a typical
cabinet, the length of the flexible zone is in the range 0.2 to 1 m. When the jug is lifted into position
on the cabinet, the excess length can be concealed inside the typical cabinet. When the level sensor
(162) detects that the jug is filled to a predetermined level, it sends a signal back to the solenoid
30  control valve of the water generator through the low-voltage leads; this signal stops the flow of water
into inlet of the water tube (163). It is envisioned that a "cut-off” embodiment of the present water
generator similar to that shown in Fig. 14 is placed beside the existing bottled-water dispenser.
Any embodiment of the present invention can be fitted with an external port for providing impure
water into the recirculation loop in case of low temperature or humidity in the local environment.
35  This operation provision will also enable the unit to dispense a much greater volume of potable
water than would ordinarily be possible by condensation alone.
Similarly, an additional alternative system to dispense and meter drinking-water edditives such as
colorants, flavoring, medicaments, vitamins, mineral supplements, etc. can be added near the end of

the RT or cold-water delivery line on any embodiment of the present invention.
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water generator may be: (a) provided with its own independent cooling systems in addition to the

systems normally provided for the basic appliance or (b) integrated into or interconnected with the
reverse-cycle system of the appliance so that only one compresser is used.

Figs. 17a and 17b show front and side views respectively of one possible embodiment of the present
35  invention as integrated with a vapor-compression refrigeration-type appliance such as a refrigerator-
freezer, icemaker, room air conditioner or a local air-handler. This corresponds o option (b) above.
These figures show the cutlines of the enclosure of a typical refrigeration-type appliance, and the
flow diagram for the liquid and vapor refrigerant through the compressor, expansion valve and
condenser. One embodiment of the present water generator is also shown as an integrated sub-
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and other ancillary systems described can also be included within the enclosure (21). Further, itis
possible for such integrated water generators, to use housings of smaller size and different shapes/
proportions as needed to assure high efficiency and consumer acceptance of the combined or hybrid
appliances.
25
Example M14 - Combination water generator with: ice makers, gir conditioners and dehumidifiers.
The water generator of the present invention can be mechanically combined within the cabinet of
appliances such as icemakers, airconditioners and dehumidifiers. In the case of the icemaker, the
water generator may be operated to supply all or a large portion of the water requirements; for
30 large-capacity units, the VOC filter loop of the present water generator can be used to purify the
regular tap-water supplied to the unit. Since the water generator of the present invention uses
certain systems which are already present in typical ice makers, air conditioners and dehumidifiers,
it is cost-effective to add a certain level of marginal capacity in their cooling systems, generate
potable water and provide it at one or more selected temperatures by means of permanent or quick-
35  disconnect fittings/ mountings. It is envisioned that at least three approaches to these alternative
embodiments are possible: (a) to incorporate or integrate the water generator of the present
invention with such appliances during original manufacture, (b) attach an embodiment of the water
generator of the present invention as a field-modification to such units using permanent couplings/
mountings/ manifolds attached to prepared electronic and fluid interfaces installed at original
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20  supply for making ice, but generates its own potable water for dispensing. It is envisioned that the
water generator of this invention may be added : (a) as a field modification to a typical refrigerator/
icemaker or (b) a factory-integrated version. The resulting hybrid appliance has the capability of
generating its own potable water which is available delivered as potable-water ice or dispensed as
liquid potable water. Fig 18a shows a schematic refrigerant-flow diagram of one such embodiment.
25  This particular embodiment includes two "AND" valves , (222) and (223), which are controlled to
allow flow of refrigerant to heat absorber-1 (22) and/ or (225) the evaporators of the refrigerator, i.e.,
the freezer compartment and the icemnaker, if fitted. These "AND" valves permit operation of the
water generator alone or the regular systems alone, or any combination of partial flows partitioned
according to user contro} settings or demand sensed automatically by the system. Alternatively, an
30 interconnected series of 3-port reversing valves and tubing manifolds can be used to accomplish the
same degree of independent operation of the water generator and the regular systems. Either "AND"
or reversing refrigerant valves provide for efficient switching of the basic reverse-cycle apparatus
between the usual refrigerator/ icemaker functions and the additional functions of the water
generator and its optional dispensor reservoirs. Either of these illustrative circuits will also be
35  extremely conservative relative to energy consurnption and energy efficiency. Fig. 18b shows the
schematic potable-water flow circuit including UV bacteriostat (201) and charcoal-type VOC filter
(31) for removal of adsorbable/ absorbable dissolved or dispersed contaminants. The filter (31) in
this embodiment may be any known type of disposable filter which is able to reduce dissolved and
dispersed impurities to low levels required by NSF Std.53. The filter may include screen, depth and
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sectional view, the shell of the cabinet is denoted as (240); one or more optional external faucets for

dispensing potable water at one or more selected temperatures is indicated by (233). The cabinet is
shown resting upon the floor or a supporting surface (236). The refrigeration system of the icemaker
provides fluid to the heat abosrber of the water generator (22) under the system control with user
35 adjustments. Filtered environmental air is circulated across (22) and cooled; resulting liquid water
condensate is collected in the collector (25). The electric pump (26) operates in response to control
signals generated by the level controller,(202); this controller can enable pump operation to deliver
condensate fluid to the pressurized reservoir (244): (a) upon call from the icemaker supply valve
(247) (b) upon demand from the external potable-water dispensers (245) or at predetermined time
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di mens?®n dbesdasers; end sohig-state UV sources. As shown, the pressurized return flow (243) passes
through the active-radiation field of the UV bacteriostat (201). The wavelength, radiant energy level
and water flow rate are adjusted to provide sufficient UV exposure for effective killing of bacteria

As mentioned above the recirculation flow rate is limited by the trim valve (241). This illustrative
embodiment includes a pressurized reservoir (244) fitted with a gas-filled bladder or an airspace as
25  shown; the reservoir water-inlet check valve (246) prevents water from flowing backwards from the
reservoir and into the supply channel (242). The level of liquid water in the reservoir is controlled by
(206) which senses the level and/ or pressure; it is responsive to system control signals for
maintaining the water level/ pressure according to demand for ice or potable water or preset system
commahds for periodic recirculation of water already in the reservoir.
30
Example M-18. Vehicle Potable Water Apparatus.

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

35  dispensing hot and/ or cold potable water safely. See Fig 20{a} - (c).
It consists of an enclosed reservoir (340) made of a UV-transparent polymer material, such as
polycarbonate or acrylics, or is provided with a UV-transparent window (390) that is resistant
to UV or axygen degradation. The reservoir is provided with a safety-interlocked, enclosed (333)
UV source (317) which may be located exterior to the reservoir and abutting either : (a) the
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such f 6( Pos edl‘hecc;:ggzlﬂggons 3&3 gneaiv baerlgcact?eodaéuetside the reservoir or within in the reservoir. Itis
electrically connected so that it can operate only if the vehicle ignition switch 1s "on" {309), and
. either the hot (303) or cold (304} switch is "on" and the radiation source (317} fully operative.
Downstream from the circulation pump is a check valve (345) that operates to keep the portion
of the system downstream from it pressurized (363) when the circulation pump is stoped.

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

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

35  sequencer starts recirculating the water,

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

prior to theyl iér%%s %remme 1thQ€eveR aftkHGheRERER SEr coﬁamoa&rgtsya&ai h:ﬂﬂn&f
thlcknessmtherange . .2 mMmis then app } glgé{m l?cg ?(]g
such as spr &prraged igr Eﬁ%d@lr’ééﬁ 1 BRe eRerBZpg S Hior B ef'iﬂ%?“&‘@%?

and curing, céfinectéd@rdctlytd fipaichiel hattehhsothat eareds ieoirerdated evemyherotietichtelaols

oroduced. . Parkiip S (S kol the simer RIS R0 chiBatiEl wen By B i o
line of Bef akesredigaibrmtinithswitermrin extatdaistorage. i nfToehtwater ﬂo‘wgees through a
woven-wire SeLeg '?'.%?ZQX&Q ﬁ&uhn,@@xﬁﬁ{éht (ﬁlﬂrﬁ?th%n&?éﬂeﬁxg E?iﬂe%n&ﬂﬁsvﬂi&' (3&9)

air ports. entn range rrom nm t 0 appr ox

mm i n di anetVéken thedolwstas switeh Wb@ﬁu&f@d "og). éffﬁe‘?ﬂaéeré"f tyrped gy t11’1FI mdicator
anIoar at us arcﬁslﬁél i @@gﬁ&@doﬁ'lsam?n@ﬁateﬁff "e&fﬂ;me hoPWaflP sifefy xhtdfm&k (805Pfs also
a sol i rticle aneter grea an 1 mcgrq r for an

flow rate of"""&”g n@ﬂtﬁvipl%gfﬁlé"ﬂqvf’étf' (ggﬂﬁﬁf'afﬂgmﬁa?}‘ gf é‘& i@“f’l“ﬁt

with a poes &ua&rdWhm thengater rohcteels thé hpprppnate lterbpnrhnhnp(abbut:m tegréesd), it turns "on"

parti ol es ofin2PREWaici8hRkial Wach | M wiRPRE bhicelle dEe-LBTHI pORLALGRRY

alarmcondition I's I ona ad a arm
be an i nt ensperatingith¢ m@ably delivsme valve mﬁ)sm’b‘éd@d thetamngkavatoh. (350). onahadmfer

STohes or 1 SEaIE A e TR b ket o O, G5
] PeET oot at reoBamRdr anfors uBltLe B daiyes SEcReiSis hoth thy AR SRR D ARd g ot
vol t ag elbor ovaler safety interlark switah ¢3050 aOnbet bath&hcsetwﬂbhcs'aref ors hwhieewill be

5 e, AR Aot 8 b ASABLAIRS, gyt B4

an optlonal reven operation o

gener at or i flinefhetpsn th@t@ﬁewaﬂwschmm@étth&/h?ﬁw‘ (B2 nsevests kot waterdrome dsaking

Si ze i s useGack into the 3§ Wafer poitdh (S¥At em and Interl ocks. The bacteri ostat
systemincludes two stages: (a) an active killing stage for

m croorgani snms and (b) an activated-carbon VOC adsorption stage for
removi ng0  The coldneceter fiavbline @A ik AxkiBlepmgainalogradetiibirig; s Wthe pliseatkropgk aent

as gfpg; S | hoktih ATRE Ber gssfn gﬂg %h&e ae ﬁv%gloraiiorg ;g%;s;ﬂ? I nb Gy AR &
radi ation, dhe ke the veliclss @acrmmoocr @@HEE section (338hsTe incrasge thokgatmebiange area,

ki ll advent ithisQis 10RF#RE With several lc@ﬁk%n‘ﬁ' dxiS ESrotiftt 6l a,t@waee §§9t57 mt@ﬂbél@(sos)
condensate water. Alternatively he killing sta

e one
more physi ol%GicoRPESYs thepes ttee cmame@lim ﬁi’l&a&zéb Ms el dglivery Qptiet g
hydr pgens per@tiréfched or direétho%édtéd ﬂaguba@éxﬁau dHnkifg- wSteﬁéumylfaﬁﬂ bigO4d lalatudted)
provi de an ens ter .[o
exposed to gfrﬂ%g?? ¢t Irﬁ‘fr E%P Veﬁ’b‘ii t%ecaﬁ? Pl °ﬁ"ge‘§vgﬁ’émeﬁa?ﬂe§p °f ‘gﬁird%t% %&
35 the ché&ardssilsrteintratucrimpire Wattrtisth thist dysipusittiovi(3Bak eltmgweelmmcz it
shut down t hRayhed preBEy with rmﬁiufe water to prw@e P ¢ %te% 17 QtmiBRRAI Hnhd WhteM A1 R r

control ranges, of vel en nt en or sterilization-
di spensi ng %g ~up- Wo'wate Qbtaiped i & ﬁli‘ec?%ﬁ’afeaﬁﬁ?“g'glsﬁ"émg!%@eg?me

Ki I l'i ng38t agizivenednsole $3538) i "gh* and hhé yafetylintetlock switch {304) is "on" at the driver's
console. When these conditions are satisfied, the LED indicator display (308) is lighted. Also,
no water can be dispensed if the vehicle ignition is "off" {309). If the ignition is “on", no water
can be dispensed if the safety interlock switch (304) is "off” at the driver console. The
controllable delivery valves are installed far enough apart in the vehicle that children playing

35 could not reach both.

When installed as a retrofit kit (353) a manual (352) guides the installer so that safety
interlocks are installed correcily. The retrofit kit contains all of the parts listed above.

31



wavel ength ultraviolet lanp, UV sterilizing device, and fusible |ink
interlock with the recirculation .
20 woora@wp. Should the UV lanp fail to operate atPEIUSPTRESES ve
wavel ength and intensity, electrical i nterl ocks prevent the
circulation punp fromoperating; in this event, no water can be delivered
from Petdons dpdliedrimtherart muecwx@@ﬁahhan ternative pmbodimgntsendrortpinations ¢the

cover of tj §‘it 51 Yot ard¥abs o fhose discfobRPEmd'sEN Abt depart FRH theBroadisepe 6t t O
a section 0 ?OMFpressure tu |ng transmts the effective 5

radi at i on thepreseshyvertionias glgijpe d@ﬁb“ﬂater In addition to quartz, known
W-transmtting gl asses, pol ymers or ceram cs nmay be used for the
UWV-lucent tube zone. The treatnent zone or chanber nmust al so be
fitted wwth UV reflectors to maintain a high intensity |evel of the
effective wavel engt hs and prevent accidental personnel or user W
exposure during nmai ntenance work. For the UV | anmp tube, the CGE nodel

T5 has been found to give good results. Several other types of UV sources
can be 10 adapted to operate with the present invention; these include

el ectronic solid-state UV devices, natural sunlight Iight pipes, and
fluorescent/ chem | um nescent sources. Al ternative Ozone or
Utrasonic Water Treatnents. As an alternative to the UV sterilization

devi ce, an ozone generator or an intense ultrasonic field may al so
be used for water sterilization. The ozone systens operate by

el ectrochem cal formation of m crobubbles of 03 in the condensate water. 15
Known pi ezoel ectric or magnetostrictive ultrasonic probes can be fitted to
a section of tubing or mounted to inmerse the probe into the
reservoir tank. Example M6 - Ozone Gas Cenerators for Air Freshening.
Gaseous ozone is thought to assist in renmoval of undesirabl e vapors
and aerosols fromthe anbient air. An optional ozone generator can be
mounted in the air-handling section of the present invention. Several
alternative ozone 2 0 generators have been evaluated for conditioning the
air being circulated through and di scharged fromthe present water
generator, the nost cost-effective seens to be the Bora nodel from Al pine
Ind. Alternatively, other electrochem cal generators can be used to
generate or release sterilizing gases; one exanple is the rel ease of
hal ogen gases based upon netered injection of conpounds which
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deconpose spont aneously or which can be el ectrochem cally dissociated in

| iquid soluti qg % Exanple M5 - ~T.oni zatiom Pre=Tr eat ment_.

El ectrostatic tRa ’8@&2 particle generj’"ﬂﬁﬂﬂum t ypESTASAF(05665
pol oni um stri ps .and Sanyo HAF 3000 i gm)ﬁ:ﬂ”e been eval uated and
found to work well with the presenf atr ¥ilster for renoving aerosol
parti cul at eCcaM$mM nants. Charged particles emtted fromthe

gener at or ngan‘
filter. Sucﬂpﬁgad@oéggg{agﬁc%%ﬁté%?e% ]oieﬁﬁs%al n&rcéont ro s&%ﬁﬁﬁ%“ﬁ safe
circuit to preputblespdpairs prvided withinsect-preventing opepings; ap ilet PRy ant quigt RAFtasdn
control $i Nagk-SircubltioR iidahs MEciRiSRY d¥bidnbaiPfroth BAd Bl poitto dalyGiillet Pott and water-

usi ng ot her urces of ch rticles including al pha particles, beta
particles, ﬁ‘ﬁ'@"%’%‘ﬁb‘@ﬂ’ ‘ﬁ’g‘%gg ‘Q&Wy be used. For exanple, isotope

m Xt ures anwmmmﬂmmmem result alloys of radioactive nmet al s
such as radj “%Eﬂ%o&%ﬂ%hﬁ‘}&ﬁh §§‘§egj.‘fycharged particle sources; since such
emtters can made  w t h cont [ ed particle fluxes, small area
sources areb being fovered withjasetuesisian smeemp.ock Fi | t er |

The si nmpd esr: ﬂ&ﬁhdxﬁﬁ&:&ww&bi@m@éi&mf R paFtiilabe® bEdihh&er larger th D300 C

conpounds, |n | udes, a rou a tlvated c rbon bl VOC f Iter such
afilter is gﬁ’ﬂ%‘& “gﬁ f@@‘" %‘il%z“é'f"i:“ifﬁi“ @S A

a flow of Odmeﬁmmmmtmeﬂgedu@d elecl:nc, tmmlaire:mﬂaﬁohaqmmg
1- 2 m DL qt
podi o5 ot Ehss B BB KO0 SEHIE PRt b e SRR BB IROER®) el

for safe drmp?fgmm:er accor di ng to

21 15 e water cAMEhSNSReS co 9{ Qn biticsed ddofiky gmﬁﬁémsam dodldsiream
bl ocked, an i nt rat ed out put f ter [ nd| t|ve
vol une of wisajd db‘ﬂfg H"F’t"‘é‘il““"F’F’@F’@r‘? 'ﬁ#’% dewsfozming § or

di spl ay canad:@tedeemol ﬂﬁmbfxﬂm:yhﬁantxdmnnbsﬁadémeammmmm taﬁpmamal
el ect romech el eghr.oni ¢ val Sur C are used
ARl 530 48 € beloy LR BR o St B TR o, A R SR8

todi splay the remar i paC|
cont i nual | ywpteron ssid m&m@mew@mﬁemummbmammm fenur@‘emﬂmpft he

gener at g |§a1dhqmdwal@f‘mtoa°em cdﬂe&wﬂveéa.bon bl ock filters are found
to performﬁ |abI .0 NSF-53 st ndards cetabefllt is the

Ant ek C240 wégmsa?% X Snectpi i istnefsplitint v \La i ut
val ve, incl qzhmpgxatedoﬂ sfloragendfihiphtpuritycirinking wiatee anH fitexdtveith Mﬂitkﬁ:bnﬂtchbn whateby

passed r epeﬁl‘)&@k the UAEeQi{QB ﬂkel;'ﬁn can be withdrawn,

g. bacteriostat loop means sealingly connected to said fluid reservoir and comprising a closed-loop,

25  redrculation channel and pump whereby water in said reservoir is pumped at a predetermined
flow rate through an activated-carbon porous VOC filter-absorber connected in series with a UV
treatment zone where it is continually exposed to radiation of sufficient energy and appropriate
wavelength to kill adventitious bacteria and viruses,

h. a delivery channel sealingly connected to said closed-loop channel and extending through said

30 enclosure for external dispensing of purified water from said reservoir and
i. means within said enclosure for monitoring integrity and proper operation of system
components therein.

2. The system of claim 1. FURTHER CHARACTERIZED IN THAT:
an additional means located within said enclosure and connected to said recirculation channel for

35  providing, holding and dispensing from said enclosure chilled, purified water at a predetermined
temperature range of 5- 20 deg. C.

3. The system of claim 2. FURTHER CHARACTERIZED IN THAT:
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VOC filter and the bacteriostat uni memluﬂﬂﬂma‘mw Al ternative working
fluids in conpression refrigerator bsorber-1

Appr oved worwiongg/3geni ds for high- ef ficiendy fevérse-cycle eqwmsmmsedsl
into two main classes: high tenperature and | ow terrperature

So-cal | ed ledditiopalyeaans logated within spid enclostire ahdiconneatedto sajd aegigulation changbfent ¢ at
| over  t enPefdiliing ShofiiNy dridBipe RSP B34 erdfoBur® hembll ?mﬁﬁédlmr@wpmetemmed
significant for units i oned spaces. 15

%Eg;atl ng in air-condi
Exanpl e MD temmremﬁwwé #&<f or units operating in air-conditioned
spaces. For4. Ghe BatdnCof claim 3. FURTHBRICHARAGYERIZED INTHATS r abl e to rej ect heat

from heat absorber or heat .ab LAt

surface§5k| ne%ficf’%hnjgenc os%‘ e o?%%ﬁyﬁt I|q %%%%‘éﬁ?g?nﬁg er cgﬁ ected
bel ow heat refrigerant; baidevaperator of gaidunit almobeing fitted with fn npptreetn eledtricyesistance air ysed
for heat- at}ﬁ%b%&u duftorhaki (v%eg.mmmenta@sem TocAtEPHitRkEaiAAWABEEER bf said

mechani cal |1 nkage froma &1 ion of Jit's evgporator section and it's
condenser, SPelngamesns topsevept e fosmation ofica ap dew S‘F@ﬁ‘ﬁerature of the
exhaust ed a;fgmak&&\@hﬁaﬁnbodl ment, it is possible to use a |lower flow

rate of oc0qling air and the red ce the | eve an,nai,se h
proj ect¥d i r'lts ling eans i §a sz eny ﬁ strbatt ff&tg?dmmamtmﬂﬁfernat ive
control s f drelomnitst dewpoint using aﬂemmm-@qnbnm fbpegf@gdboﬂmg refrigierant in one or more

resistance- d&lggéa%aéﬁ\aaaﬂ kéripbotetd aH aRsly SfQewliBinkifg ARREA BLQihgaQRE. can

be repl ace known 25 her nost at / hum di st at controls as typical for
rever se- cy i@ pllances This option is of interest for units used
in a contrql ls&id coslitig eI inaintained in MxiodvRbestdl Below Hawpoiit dempferdtine of didainal

reserv |r f ng wat er o be .di spensed, €1 an
ext er nar gﬁ?’vg’y tg%&ﬂcfﬁ%“"g ?’Ohefﬁge‘%"b?ﬁ‘%agowge or%sfgm e&%ﬁt’%ﬁsner "he
system di srhmlsr.ng controls for such an enbodi rent may be nodified to

connect Wi td) sﬁﬂa%‘&ﬁfoﬂﬁ%e%.@ofg l?{&ﬂ &oﬁ.d@aterh‘i\&@&x tuie'-&hﬁlollmss
sensor for the external contal ner egulate er gener%ﬁtg %en

cont ai ner  auxiliary gvapqratpy @a&éaloeeéﬂttrwmpﬁsm-\"%w ar y
ext ernal r asstantOwith thé®btib:A Burlided 6f a tﬁb}ﬁt&ﬂy-{z@u]Eleg, clokdd res@vanvessabaish ﬂtﬁualtmth a
wth noml nternalmg esertveglémaanqwgmloaﬁg“eb .\ Ol H‘ﬁ Pﬁ V%faﬁgg ?ﬁﬁ’kﬁﬁg

t he fl oor verS|on of
t he sinpl e vertingHy shome saichrpoarvainboitogn suﬂfamd edaptedie btapsnd deliyersoplgd water from
truncated R, Aeibtnt al pl ane at approximately the vertical height of the

bot t om of t‘%;\g aI cove assegﬁbl %E .5 m above the base
pl ane. The SnalR&sygerghidaim R&&?@f‘éggngﬁ*o enerator is regul ated
by the a scﬂaﬁrmweruailrwet(aﬂ&lﬁam«mpdmarspmmdbmwnheﬂateanithenbngg/o.htdlixqzli d | evel
sensor 1496? tt%éﬁ Eﬁ-:mﬁ HIN . The sensor and
sol enoi 3 am‘ OW-vol'tage el ectric devices designed
and cert|flsedmetsaﬁ'ﬁowmtessménrmem&mi’dmw in wet
22 7. The system of claim 6 FURTHER CHARACTERIZED IN THAT

said enclosed fluid-reservoir volumetric capacity is in the range 1 to 20 liters.

8. The system of claim 7 FURTHER CHARACTERIZED IN THAT

30  said UV source is one of: solid-state UV emitter, gas-plasma tube UV emitter and black-body

emitter and

said activated-carbon porous filter is one of: a filter capable of clearing all stated VOC compounds

to NSF-53 compliance levels, a filter capable of clearing the 20 most-toxic-to-humans VOC

compounds to NSF-53 compliance levels and a filter capable of clearing at least 1 human-toxic VOC
35  compound to NSF-53 compliance levels.

9. The system of claim 8 FURTHER CHARACTERIZED IN THAT

said integrity and operational monitoring means compnses

(8) analog or digital signalling sensors on one or more of : incoming air temperature, proper

seating of inlet air filter, pressure drop of air across inlet filter, air flow rate immediately upstream
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WO 97/ 38272 envi ronments; alter naHI Lml"j "i mL and sl ave val ve
may be sinple kn | ui d/ rrechanl cal ase |
I's envi si onede?lgwf e flexible external tube (1 3) and 1 exi blf g ’6@%’5&6&

| ow-vol tage of]dew.foalﬁ Q&f&;%)fommb&. ERRIRDEH sufta@, TV Srticalep, achigRdilted H6R)

or tied toget ods. Al t hough t he external

h-k d
reservoir (1!&)““!a n?’ﬂ’éP}é)an ém‘l"ﬂ‘%‘ﬁﬁleﬁﬂt’f‘ e standing closeby 5
on the base |B)asperatiteth! intettupticonirdls adaptdddh intiibit watendispehding Hfenk opinoe sigB)from
adapted to pﬁﬁx %ﬁﬁi\? st does not fall vké\&%gfmae edsvnfl 4&@?&1 gﬁéte@fe'v?{te? nto

the inlet po reservoir, 1t oss
it at sonk digﬁhmméthw&W mﬁ\'ﬁ anot her room or

bui I di ng. |t sgR¥IRERALEEmeans incudBORRAHINA daftict &@udﬁm&heme&aw%m
base- pl ane Ievgmsﬂg to approx. 5 mlevel difierence, by the
c

addi tion of autions such as non-si phon check val ves. Al though the
enbodi ment s hkadwaid phrﬂ&bgen&h@rsbée&hﬂbﬁo&bhﬁ&ﬂdeﬂ&kéexﬁfaﬁﬁg tlepgel pretidarand( 149)

and control Q Ie to use magneti c,

opti cal, acom%l §°p(!?°4“‘r2e§ﬁ§m C&é‘?ﬁ:\gg# SBrs and rel ated water-flow
control Valvas. meswtemofmmmmmmammm (145) is shown as a
si npl e mnuahx&%ﬁwﬁcﬁémmm&l&s M&&mﬁedtosﬁﬁmr&n%m&%r

devi ce to detect whet her the extern reservolr 1S correct
connect ed, ( Byoviding holdipgand dirpepsing from paid en rcé@,dam{xe;wmaemw%@mmed
wat er - gener atenfparatuse tanfe ofS- 200deg. C.15 Exanple M1 - B. External/ over head

storage bott I ghl n \er sl ] an
enbodi nment h?h)f%osgrlﬁ grna ﬁ%wm%s&aﬁ wei ght or

mass- sens? ng a@l@wrelammhmzﬂ within said enrldstre and porrertédipeaidwhichiabopgente fom
external vesgglviain Pﬁol&xﬂ% éon%‘sai&UﬁddQLxﬁe he&@é’?%ﬁmater ata LFre&d]; tded

to that shown in mass sensing el ement serves to sh
sol enoi d val fﬁé‘wmmm%f'éﬂg"c‘ﬂéo‘@gﬂfépner it supports is filled to capaci ty

By adj usti ngnhﬁmmpMﬂﬁEHURmchmmmmﬂTmss sensor,
containers o I.n naI ca CI { be, used
o 2 S bt oo SR o e o Yl S 7D Rapk 3RS Clriofer 1 Bl Rz
on a wei &hi néelwmtcbﬂ?lilme@e@lymw ofiope prmpore9f $aid external dispenyfing yadves, adapted
truncat ed hotbsd\&&ané‘dgbé(’@é ?ﬂhe et 10 1BVl §F 0B8R0z Rndy Mco&?aﬁﬁe,%ﬂgﬂmt to

t he downward ervolr and its contents a

counterforc egd"(’ﬁ“é?iﬁek’\ﬁﬁfi g’ﬁ % agepts iinpRRyeshy ngfeflayereor color of the ygtes dispersgdy agents
i.e., at an arhlgh fnpakt d thaspduliasr grotd@ e béekicindating ﬁzﬁua@aﬁﬁeragb@ebma&mfaaa a
ol ast omer _ of S TRl Db e BRbul o4 o bl el i R AP
(151) ca#d be%md‘@mmmaﬂ pndlsmlhebyfogﬁ dmndtesemwtmb popart & ¢f€¢rvescent
wei ghi g pl aétfrdskidtkinduding dusbifed QA'RE! R10£ OFRORE Provi ded by 1- 10
resilient el pmenl S i o dmf?% FURTHER CHARACTERIZED IN THAT:
an additional means located within said enclosure and connected to said recirculation channel for
providing, holding and dispensing from said enclosure chilled, purified water at a predetermined
30  temperature range of 5- 20 deg, C and
additional means located within said enclosure and connected to said recirculation channel for
providing, holding and dispensing from said enclosure heated, purified water at a predetermined
temperature in the range of 60- 80 deg. C.
15. The portable, potable water recovery system of claim 9 adapted for use with an external
35  collection vessel,
FURTHER CHARACTERIZED IN THAT:
additional filling controls are fitted to said external container adapted to actuate said external
dispensing valve and allow high-purity potable water o be automatically provided to said external
container whenever said container is not filled.
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vari abl e characteristics to allow, iners of different sizes
or tare wei ghts. The sinple mnmmggmaﬂmﬂ'i Shown in Fig. 15 can be
repl aced by wosfysg2egl wei ghi ng pl at for VIMNgs ars engagepEnitisgosess
retention zone for the bottom of the reservoir, gc recess or pocket,

an array ofi6- The water gangrator gfdlaim 35t fordeliyemy te@R & °§H§]5‘-"| n anchor | atches
for an ext mm-mg{:}ggmwmdzmmmm The el ectroni c wei ghl ng sensor

(152) ShOW0dbld ey dSult BGRMNSSAES: RIGLOII O] Lidend BB g0k N ¢

val ve (154) Phe SIS ST AT |s XApac wei ght
reaches t h@omeetd@wm adagteddd measure One Obemotetof ﬁmaaOSF M@abb%be@@i@e a{\d.myer and

the wei ghi Rgbell, 3h& tHeld DT Wtdr REthEERS Mntdier2) - It 1S al so possible 35  that
the signals fromsensor (152) can provide val uable control outputs to

regul ate ttfé‘doperatlon of the water generator, i.e., if the reservoir
cont ai ns atwhef@btivater dulicele isGntairagied Gliereiverione of salitt @l amdigroésh@eight reachdsiane of
day falls mdita geélaqd 1700 to 0600, the |ogical managenent al gorithm may
be progra 6" def er operation of the generator. The nanual water

f | ow cont r cindyestared whenaperiitfalfsibglowlsgidpredetdrmined value. pe repl aced by a

sol en0|1§i ang, 18k Kalet paRtatorSk ALk 96 ¥dr SRNLEP tParl telfell BSltaindr?) Whet her the

ext er na 23

reserv0|r |WFQ‘MI§AM%W@E§ whet her the unit is powered, or (c)
whet her t h@aid@iteinalDedier cohthinbr has a volum@ttclchgacitySin tRd ¥ange 5- 50 litersiakd i§¥uppddleti-onC.

Retrofit kit for typic ottl| ed- wat di spepser,s., . Version M 11C, shown in
Fig. 16 &t"‘ s%&'; e‘ﬂhﬁ?‘f’ W@ﬁ?%ﬁ%ﬁ“‘%ﬁ&ﬁ‘%"@stm led to nodify a
typi cal gr adteteyl sdlidssemossaire electropiamight/sensors conaetbdito said phatecand dtalibwated bothfert er .
Such digspeRasdmpty@b ﬁ%f@é&ﬁwwmt@&ﬁk&ma@ﬁé&wms;ﬁg%mm .. the

pr esent |nvent|on b§§ I nsta vertical water deliver be to t

rubber seal 'C'BT“'IW“‘@W@%Qﬁﬁ’é‘mmfmdﬂ%’e‘lﬂqt‘@&'\ﬁ?%W‘T’Yf‘@ﬁ?%ffm%ter IeveI
sensor Iocmmkdl-bﬁw:ﬂmzmmmdr For such cases, the water

gener at or WI a ced-vol ume internal, reser | ocat ed, adj acent
to or bene& Ff@"iew‘&“m %5%’9@“‘&1 g@&‘{ﬁa’?ﬁs’sgﬁ?ﬁgﬁwﬁﬂ "hat a
vertical, MpenedbyswdahqusﬂIgbﬁMaémcepr&mdo material for potable

et er, oy | Iwh%mﬁﬁ]%%oen Gy tﬂg&s&@u@mﬁﬁ 6 522 b8hld3nfa0kL | €d- wat er

dlspenser e vertical tube and the specific position

of the wat &P %ﬁ?teé@ﬁg"é'i"’ ekdlping 46 fprgglivery of walestoan exterpa] coptethpdat e
di fferent FURFHERTCHARKOTERIZED INNFTHAWd di fferent seal collar designs. The

the external container is the overhead-inverted bottle container of a known bottled-water cooler
dispenser located adjacent to said water generator,
25  wherein said externa! water container has a capacity in the range 5-50 liters and
wherein said sensors are liquid level sensors calibrated for the size of said container.
20. The water generator of claim 19 for delivery of water to an adjacent, known bottled water
dispenser-cooler, FURTHER CHARACTERIZED IN THAT
by means of an additional tube which discharges into said dripoff collection vessel, is attached to
30  said housing, extends outside said housing and is fitted with a removable dosure cap, impure
water can be charged into said bacteriostat loop from the exterior of said housing,
whereby said charged impure water is subsequently purified by continual recirculation and
subsequently delivered into said bottled-water dispenser cooler thus allowing quick startup or
operation under conditions of low temperature or humidity.
35  21. Ahybrid electric appliance for water recovery, dispensing potable water and formation and
automatic dispensing of ice shapes without reliance upon any external source of water, said ice

shapes being removable through a moveable, insulated access panel comprising:
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possi bl e &asas seifl englosure havingdssedttighiintestityar and pi ping are extrenely
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wat er tube ( b QQ SE

use an alrea retré?g@e%{lgg#g ed- wat’er |spe!ﬁ{s}eéf‘f \'/!\nle'[scﬂc'mtfﬂ'emd 9‘15‘9&“
gener at orl@or of controllable, varizbialpws valwng ofagbient sir S@heglhwmwmh‘emaf said
conver si on Kigirftfn stand)r ovi ded with a I engthened 2 5 flexi ble zone. This

will permt insertio of the seal adapter (1 al on h°the el opgat ed
{ ubes o 818} Com IR TP R PR 68 PRSP PSPy STUGEH EPTeiPd Aoy peam

mout h faci ng tolpam&nerl;esﬁadé upstieaini t6 adid air-circulativnlmdand mdﬁehﬁg dengirhigf surfaces
{1 ext bl e 20NGabfael I sk AABRG-1Ret e dilend S0 LA dhld Scdul s 6 s B hrucn o

pOSItIOﬂ on t e ex ess lengt concea

the typi dal desst hmdezv%ﬁowheqqem@éammt of the inlef aistieantethereby foriing lighid-

jug is fill edvdté o s&ﬁ%@%tﬁfn%EﬁﬂfakéVﬁid surfaced BBSIS fRmed sRRBAK fof flow of
solenoid 3 0 ﬁlgntrol val ve Of the water generator t hrough the | ol tage

| eads; this SrghgrdrBerdniopentlpssd dgpothenliestion vessel i jnlet of the wat er
tube (163). Iff eachosedifiiid @seeebii dealingly coﬁwcteafté sm&&hp&ﬁdmahoﬂimw of pateRANt

wat er 0 th hown tar ced besi,de

t he existing gg{?ﬁ:ﬁg?&s gec?ﬂ“ﬁEl Hrinkid Whee Ehﬁ%d 'ftmt?o cmﬁrwé'greem’
i nvent i or?ocar*'%éoﬁfmve*drhﬂldﬂtemmbewﬁhﬂrﬁmt for prow d| ng i npure

wat er into tfgeba&&wsﬁvio% m&ésemgtg%o&ﬁéﬁd & sal bl ?dm%@w&ng;mﬂgmc&m
the local enviro rrent Thi s Operation provision w | able the

unit to disp andl BB, Wheashy vepterdp saif reservoir is pumped at 2 pradgiermivady
ordinarily béxoam&mbeglbgh aﬁmmn@amaismm filter-absorbeBtdtink@éd i serddd with a UV

addi ti onal %?gér@% 2ohe w re itis con%{:dalgfefecgossgd & rfad‘gg § erf sufrfxce l& engtﬁ' {amlfﬁpﬁgopnale

additives suc oran VOr | P Caent
m ner al §éppmelﬁ%$ht°é9’éad‘@ahhmbmmdme§mdend of the RT or

S Zl d-wat er delh 4Qiv¥ry chidhePiRaRiiRYy SARRML T8kd QbseliSopthirifRtnd RMeARhE HPough said
enclosure for external dispensing of purified water from said reservoir,

1. means within said enclosure for monitoring integrity and proper operation of water-generator
system components therein,

30  j. aknown reverse-cycle icemaking apparatus portion including controls, compresser, refrigerant
lines and en icemaker- evaporator adapted to form shaped pieces of water ice from provided liquid
water and release said shaped pieces into a delivery bin within a cooled compartment of the
icemaker portion which is accessible through said moveable panel, a water input line, a high-
pressure liquid refrigerant line and a low-pressure refrigerant vapor line provided within said

35  housing,

k. pressurized potable water delivery channel sealingly connected between said closed-loop water
channel and said water-input connection of said known reverse-cycle icemaker portion,
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Exanpl e ML2 - Water generator for use in 1 to violent
motions and tilt angles. Since aut c”ﬂm, mgiuﬂ ﬁ EUI onal vehicles and
seagoi ng ves¥@? need an energency sowce O PCT/USQT/08665 i t
is of interest to provide an enbodi nent of the present invention which is

tol erant dlen evgemal-waterw:singdine, ditted with 8 usgy-operabl tetegral euttoffivad eribéatat dtan
Wi th nove Sonfdtfileo b4 Qﬁéd-lg?o whibr QRRAFLLd &?enhﬁx

nor mal gravi atlona forces s envl sioned that the present 1 nventi
may be fi t theepgh “P°m°n\ﬁf§\ﬁc?°396‘°€ﬁa%@é%“t9f)‘aﬁ’e‘éﬁm‘i‘ﬁése needs: (a)
gi mbal - suspended, seal ed condensate collector and (b) encl osed,

o1 ovent § g B sa e Ak fnd O ichmdRer SRR 4G o PR eA P e B e
vi ol ont pi reﬁig'er@tmhiﬂ@udmgp&amdrdsyhin@plﬁdgumtvapor d:sclingadlfsinemﬁihgmmibe

10 ““Che eraiadtBRi <fierof Qe e Jr Bl Bpf Sho@ Wn A AR RS | 1

col | ector mkmm@fwwmm@atmm i nt er nal baffl es plates

ext endi ng wrmﬁbﬁaiﬁd&f&mmmrmmmmmmms spl ashi ng.
Exarrpl mbi-naf i on refr| erator and wat er, generat ce the
Easmeﬂ

presen m?’é‘hh%‘ﬁ‘ portion s holised In {is qwn sepprate (rbipet agd s OWPESEHE i n
a typi cal Mi@dmb&hémfm@edmma&menedmefrmhéteﬂangeswludxmhﬁglynent of

t he wat er ne to r | i d au

| comaki g TERerdtellh et P RALAREBh Salek eohator sy oy BB B,
whi ch bot hretws rom{seiddirameling areensatrder qonsds provxded munﬁanbwethr generetop potdiohe
water for gigpensing directly as |cevvater or for autorratlc preparation of

mneral-free ice gubes. It is envisione t at st t hree approaches to
these &f t e MSFEiR geid water generats pareizh frreousts %‘f"‘b‘i‘%?’ °? d ¥ngwr icegiaktricabiaetor

I ntegrate &fk water generator of the present I nvention with such
appl i ances n u t

waber 2 0 ibehds bAoA B e ot bller Beh 5y A0 RORR R DY SHuck il
such uni t schesnelof ssidriermaber: coupl i ngs/ mount i ngs/ mani f ol ds attached

to p][ epar egs. e &y Hrme&aﬁ&%faltuw g p?kmmemu%m%kiﬁmmﬁm glt nal t

manu a ure, nnec er generator O ent, .i nvention
W b Ot Ry Sdmbirpogen b bouse pEate cabifes ead jtbbeP; and v pregpyre

I ncl udi ng péigeranbpdrtiots aﬁpﬁeﬂé&dﬂ&ﬁ%ﬂﬁhﬂj—k&ﬂam@memmcﬁmwhch provide The

di fference et meg gﬁg&%&?}i gand approach (c) is that the fluid fittings

and el ectrical Clreult omthe nodification kit is attached at
pr edef i nedaipsrolingmedng undey rontrglsipaesidadywithinsgaidl waldr ganexatarportion

interfac esm&:em@aag Wated gen%as&keeﬁoﬂis aneft ﬁ\BQJ\He@-Bﬁ&\e eklfenbﬁof@d]% KRR icedatdpat
appr oa nma site" in a repair shop.

Al ter ng{] ‘éﬂ)bi?‘et%fipﬁfeﬁ %ﬂﬁ&ﬁdﬂf?wcﬁgﬂﬁ a conbi nati on-hybrid appliance
which is t & The lirddtentakerof ciine2 VEIRTHERCIFARACTERIZEDHR THABent i nvention
W thin the, a6t Ol o2 ohdémm%ﬂpé&uﬁgrcﬁas%%%ﬂﬁbw %Mt%%%ﬁ%?&:ﬁoﬁ ezer,

i cemaker of roomalr conditioner. 1n sué odi ments, the wat er
generator fitesAand (a) provided with its own independent cooling systens in

?g?ition t&tx‘d&l&vatcted—carb anamt@watabkxanw Mffcnanﬁmmmamba&m? or
In r nto Qr nnec Se-C system
07 1 o G st s Saplnes s § A corabin gt decing B 20 mogtpon YEhas !

compounds to NSF-53 compliance levels and a filter capable of clearing at least 1 human-toxic VOC

compound to NSF-53 compliance levels.
25. Ahybrid electric appliance for refrigerating-freezing food, water recovery, dispensing potable
water and fonnation and automatic dispensing of ice shapes without reliance upon any external

35 source of water
comprising:
a. a portable enclosure provided with insect-preventive openings, an inlet port, an outlet port and
air-circulation means for circulating ambient air from said inlet port to said outlet port and water-
condensing means within said enclosure,

38



Figs. 17a and 17b show front and side views respectively of one possible
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exhaust ed t oWt Mear Wi le the al cove (37) and delivery val ves
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ooy e aI)SS(‘Y%fE‘)é:"P (P eHhS PRBTHER SR epreser dreting Fpfas srRloely Rrrepted Sanmikse
confi gur a0 i Oko said filter pbdt endipstreaw tysid AraircalabnMdans ddading ﬁew-f&&hﬁg(sﬁhweext ra
cool i ng | oad i mosgd 9&%&%&%@ %Laﬁ}g%en%mwa&éaiﬁmﬂe”ef %&sQOatemrﬁeg;alb{;lrsegf

wat er cool er e I ntegrate sec ‘hee

absor ber-1 (kgtm&ea@helm%pwmmmpfmmﬂecwsm therehy faaming liguidsot h
these are CoQRgsbf thill Bew-formingdh@ied, kﬁ&'hﬁfa&@sb@n?%ﬁﬂhai&%&oﬂ@d R ighhvity 8% BF

Fig. 17a shows phantom views of the reservoir heat absSor ber-2
(44) and heaf‘a‘ﬁg‘g‘BBB‘@F"’f‘t‘(? “‘idrfB"Pégf cellegdrnver®h fins are shown in a

cut - anayl¥i ew enclosed fhiid- pesarvpid bdalifigly Cinnbdie] taadie angan&machjaﬁ vEel of Agterial

f |1 | d

i :1'? gzgr\zg? i n'[ p:1 xg‘“’fand %géa% %‘opq'&ba%%anu% an?ép%‘?‘gfmfﬁ'éﬂértrg&ﬁ'u %BI%}%‘%’

t he at mmwmmrﬂﬂdghmdﬂmb&tve&\dmrat or systemmay be fitted wit h
a mating inter ﬁ&%oﬁﬂﬂo&ﬂ% almglyconnééféld‘&?sag&- éﬁ%@aﬁ&c&ﬂ%ﬂﬁ%{ Q?os&?loop,

divide the |1 flow from (171) t ween heat, absorbers-1
the water ge 'ER".“%"%‘WBM“?‘H“@F’@ Y waher insgid r@gfveﬁmnmeéatwwéetsmn@at
absorber2d aflewsitetirogh an activatedithrbovporois VOC Hitdriabsored cérinattedin sefiés with a UV

vat er - gener alr%m'é%w Whet H%V@mep&%d téb‘l%d&ggn &%n&ﬁ%& en&rg? and appropriate

wavelength to kill adventitious bacteria and viruses, and
h. a delivery channel sealingly connected to said closed-loop channel and extending through said
enclosure for external dispensing of purified water from said reservoir,

25 i means within said enclosure for monitoring integrity and proper operation of water-generator
system components therein,
j- a known compression-refrigeration refrigerator-freezer portion including controls, compresser,
refrigerant lines and an automated icemaker- evaporator adapted to form shaped pieces of water
ice from provided liquid water and release said shaped pieces into a delivery bin within a cooled

30  compartment of the icemaker portion, a water input line, a high-pressu're liquid refrigerant line and
& Jow-pressure refrigerant vapor line provided within said housing,
k. pressurized potable water delivery channel sealingly connected between said closed-loop water
channel and said water-input connection of said icemaker portion of known refrigerator,
L. an external-water-dispensing line, fitted with a user-operable terminal shutoff valve located at a

35  point outside said enclosure, sealingly connected to said closed-loop water channel and extending
through a portion of the cooled compartment of said refrigerator-freezer,
wherein said liquid refrigerant line of refrigerator-freezer portion provides a controlled flow of
liquid refrigerant to said cooling means and resulting refrigerant vapor discharged from cooling
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fins are arranged as a parall el staﬂulmﬂ!ﬁ'uﬁﬂy"m’iat faces parallel to the
side face of the main appl i anee. ¢ ndensate collector is

shown schematwasdsdsgras (25); the intake fan and notor t BCT/OREMISBESS '
roomair across the cool ed surfaces of heat absorber-1 are indicated as

(40A) . Essentieags iptpdirediedstospid reffigarins w&pegéﬁéﬁamk“ﬁrﬁ?éﬁﬂqrwq%e#@%
are encl oseds%&alcanmdwgfw,),m brafdAportion. and other ancillary

e e ph e pieeRraen '““éﬁ?ﬁ%@g%ﬁ#@#@éﬁﬁﬁ%@ﬁ%&?mi?ﬁés
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appl i ances such as icenakers, airconditioners and dehumdifiers. In the

case of the PB%maker, the wat er generator may be operated to supply
all or alar gétepﬁrshid)mterfgehéaaompdrﬁasnisathﬂeémeﬂkextexﬁm-mf &d knowanrefeigerafoa-riebzer
units, the VQGddldig€r |oop of the present water generator can be used to
purlfy t he regul ar tap-water supplied to the unit. Since the water
gener at or of “mﬂ-%%mmi -Aigpansing ling fiop sooled waterdusealingly copnacied ko spPIWalptinlet

altready p{ esemmwf&a\wmikdéweeu&%ft S&&knﬁbﬁmﬁ%&dt&wlﬂf &g dehun dlIlhe_rs
it is cost-e acerta e capaai eir
cool i ng systé%gﬁ'e ﬁ‘é‘% e‘“"" t\'g‘f‘ﬁ‘ %’SWUE%#%& “i‘E‘-Dzﬁ\' or nore
sel ect ed t enpderinsaidknbywn Mﬂgmatmfoﬁ-wmmm lonuselin &k ewiBSeparati calinan aad tis high-
o o"9P 8 T UR lfessds e I GRE s Rl B} AL ARRLAACIG B

i rren | to1n

t hese al ternatlve are pOSS orporate or
integrate th@rhsvbmwm@agmm mﬂ’pfr‘a‘;éﬁ fl air-cooling megnsandersantydls provided

appl i ances dygihGaidvidld A T @) attach an enbodi nent of the

wat er en_era_torrrkfathe pr esent |nvfent|o afleﬁig‘ﬁg?gf\flc onto
such units ué‘?‘ﬁﬁ"&mﬁrﬂe“%ﬁm one of: m°

to prepared ﬁemtmmmﬂwcédm;ﬂeﬁtnbﬁdaﬁ@rwwa&mt ori gi nal

g?esent Phvelti onm&n%&%&g%b ze@%?d&?\e%éﬁg?ﬁﬂﬁ&@h@&cﬁﬁﬁﬁ@ﬁ@mﬂ&‘ the

said UV source is one of: sohd-state emitter, gas-plasma. tube UV emitter and black-body

emitter and

said activated-carbon porous filter is one of: a filter capable of clearing all stated VOC compounds
to NSF-53 compliance levels, a filter capable of clearing the 20 most-toxic-to-humans VOC
25  compounds to NSF-53 compliance levels and a filter capable of clearing at least 1 human-toxic VOC
compound to NSE-53 compliance levels.
29. A potable water recovery and dispensing system for use in a vehicle and powered by the
electrical system of the vehicle, comprising:
a. a portable enclosure provided with insect-preventive openings, an inlet port, an outlet port and
30  air-circulation means for circulating ambient air from said inlet port to said outlet port and water-
condensing means within said enclosure,
CHARACTERIZED IN THAT
a. said enclosure having insect-tight integrity,
b. said inlet and exhaust air-transfer ports being covered with insect-resistant screens,
35 c. filtration means adapted to remove and trap particulates of diameter larger than 1- 100
micrometers dispersed in ambient air sealingly connected upstream of said air-circulation means,
d. said air-circulation means comprising an internal, ducted, electric, rotary air-circulation means
of controllable, variable flow volume of ambient air sealingly connected downstream of said
filtration means,
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such units using a nodifi wm I!HMUQHUQH' ng permanent or qui ck-di sconnect
fittings/ m)untl n bet ween approach (b)Péﬁgs ach

(c) is that i gfﬁaflttlngs and electrical circuits fromt
modi fi cation ki RGsiff ek ompiis ﬁﬂeﬂhb& LodlNsH, nééa ,S&hﬂamm
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rﬂ%&s
dr ai ned condensa rom nces suc as an air conditjioner may be
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maker and i nt 8gwstethroughen a@%’ﬂ@ﬂ'&?‘@% paroysV O filker-absorber corngrind in segjes witha UV
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refrigerat or/ “RESHERYP <H 8%??%‘?‘@75' supply for making ice,

but gener &% eshi at@hm cipntd béalingip ramedted todaid plossiHngp chatinel andextindingnindugiaid

the SR15/Hs0e) Rbpelthof VRS 8- FON o8 28088 (2) a5 a field
refrigera

m)dlflcatlontoatyplca ér or (b)
fact ory- i nt eghaneegs yihinisyd endqsererfersmmqongz injesrilycand pptRenprecationf w&em
capabi lity of components G@R&¥aali Ng its own potable water which is available

del i vered as t apl e- e or sed as ui d wat er.
By 100 Shows VR aolector (7Fis Biarited S gt or e SpiSFPRSHAE eRadn i aie
25  Thi s2@ar flanged attenémbebhvnﬂmliqunﬁéwe distanve sitffiiehit to proverst spill@gehould daid 2 23)

whi ch are con f LF 1
(2|2) and/ or %%g%?ﬁgﬁgeﬁgsgbn rbgtsgl'!rl‘ise f tﬁ\%a‘?xa{:&ﬁ 0er at 5‘%@; ﬁéﬂhg%&ﬁg%q{eg?g
freezer conpaf¥ Acrertisallyrextending vent tybes 4niarzay Of Thlasheor spillpsistaat internplfiantes

operation of §behed toits walih Rited) BREWEkDDle RIREFoh-ti3%p QU AU aHHealyEHEVIAY SR8l
or any conbi nati on of partlal | ows partltloned according'to user

cont r ol settlﬁ‘ﬁgx‘tﬁ\g demand sensed automatically by the system
Al t er nat i %el y30. memtmafm&mmmwzmmmArever sing val ves and

t ubi ng mani f o} fs1 4G Ral Q
i ndependent oper ati OHQS?H@‘&Q: vat er nercglop‘f)rrte and dedt%% a?ﬁsys J"’melf"’
Ei t her "AND' Providing koldipgand dispepsin g@dmdosmalcwsd,p ddeatﬁncntaetefdlecmmd

swi tching of ftehedaasé ﬁngeedfgrzbedegy@l e appar at us bet ween the usual
refrigerator/ a1, TRe'5) sys?em of dafim & |38M%Rt&?@g%ﬁ%&qu ons of the water
30  additional means located within said enclosure and connected to said recirculation channel for
providing, holding and dispensing from said enclosure heated, purified water at a predetermined
temperature in the range of 60- 80 deg. C.
32. The system of claim 31 FURTHER CHARACTERIZED IN THAT
said UV source is selected from one oft solid-state UV emitter, gas-plasma tube UV emitter and
35  black-body emitter and
said activated-carbon porous filter is selected from one of: a filter capable of clearing all stated VOC
compounds to NSF-53 compliance levels, a filter capable of clearing the 20 most-toxic-to-humans
VOC compounds to NSF-53 compliance levels and a filter capable of clearing at least 1 human-toxic
VOC compound to NSF-53 compliance levels.
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enbodi ment Iy e an own | e .of dispps er ich is able to
educe i s8BAPRYFRE pitends Mﬁéﬁ&@@ﬂr‘s Ae Euith o ot Pa lapess FARYIFPEE by
NSF St d. 53 waldrear bd dhergedrinfo sait bastieiostatrlamgfroml eptektesinncbf said housing,

27 I : %@g | ﬁ;sg 11 nown
mat eri al s. w&'gﬁ”ﬁﬁg&?%ﬁ%%ﬁ{“gf#%f‘%“s Ltﬁlyoﬂ[’)“f%\gf?g’g%“%&? € pundﬁgfé‘g) and
t he reci r cathsequently deliversd into eald reservpis thus-allowingick stattup or eperation ander
recircul at oitifidis ofloR 18R Biratuhd B2 Helbhidily. ON at any predeternined tine

I nterval, en,if the |level | I is at the "full"
| evel . The W%%%&MW&%%&W@W of known W 5
sour ce i nckndddiforghmegisdsoard withirtsaid enslosnige andicbnsatddde sdid teeirtiiativn dhamsl for\S
shown, 44 he . e hr he. L ve-radi,ation
el 8" REFIAE bblaithand diepersing Bonk BREG R B bR L Balianitd

| evel and {emperatateaengeaf & 20deg-&dindst ed to provide sufficient. UV exposure
for effect byﬁxeméfhﬂgddiﬁondmgéwhﬁﬁhﬁ_%eeé@rd@gﬁdkbﬁ?f’&é e nbeith WesSel G attalthelt to

enbodi ment 1s the auto-defrost water overy sy which recycles
mel t ed fro8%d bpesing utendsauiside said houting and ip fitted witha pranoxyphledosveesapc impire t

t he pgt abl mmrmbeméaﬁgoa%%WMa&pcwateie’ateﬁomfg&mh&isﬁ@lit }lncl udesha
vent e eSeRVOoi I 7 n I es tiv g and a.gravity- w pat
(300 . 15 °° Wil oo ko lpnd Vet SRR butiod y Bt S el o
gener at or subseguapthedelivened inte $aid résBrvoirtingallowing qck stasrwmensiperation amdeext ensi on
of Exanpl ewﬁ&pgy@wtgmwoggmﬁ an enbodi nent of this

i nvention |ntegrated vfylt or _intqo a I'cemaker which does require a water
f claim 34 FURTHER CHARACTERIZED IN THAT

suppl y f or STrakhefysteme
said UV source is one of: solid-state UV emitter, gas-plasma tube UV emitter and black-body
20 emitter and
said activated-carbon porous filter is one of: a filter capable of clearing all stated VOC compounds
to NSF-53 compliance levels, a filter capable of clearing the 20 most-toxic-to-humans VOC

compounds to NSF-53 compliance levels and a filter capable of clearing at least 1 human-toxic VOC

compound to NSF-53 compliance levels.

25 36, A potable water recovery and dispensing system for purified drinking water, which is
powered by the vehicle electric system, is for use inside an air-conditioned transport conveyance or
vehicle and which captures water condensed and gathered by said air-conditioner
CHARACTERIZED IN THAT
said condensate-water-gathering system is switchably connected to

30 a. said enclosure having insect-tight integrity,

b. enclosed fluid- reservoir sealingly connected to said dripoff collection vessel of material
appropriate for storage of high-purity drinking water and fitted with a outlet connection whereby
most of the water held therein can be withdrawn,

c. bacteriostat loop means sealingly connected to said fluid reservoir and comprising a closed-loop,

35 recirculation channel and pump whereby water in said reservoir is pumped at a predetermined
flow rate through an activated-carbon porous VOC filter-absorber connected in series with a UV
treatment zone where it is continually exposed to radiation of sufficient energy and appropriate
wavelength to kill adventitious bacteria and viruses, and
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Fi'g. 19a shows the front elevation view of a hybrid icenmaker/ potable- water

di spenser (23 ' generates its own water supply by neans
i nt egrated enﬁ’}&wﬁggﬁ of the present invention. Thi s unlptcrﬁtéﬁ?

fl oor suppaqr SN Jma,ymg t B&QP&EM G thedd b.mas
noveabl e 2(&0& é;J"m@/@one or, e?l\%{ol C)C%gt?g%@goged of teﬂhg“ﬁiﬁl ng handl es
(232). The epdraredpr externgl gl trom said HeFYe8 door (231) into the
internal i @enﬁ&iﬁiﬁﬂfuﬂﬁiﬂéndobﬂefmktﬁﬁnéﬁmﬁmw;dzrbp@a&hiﬂfeﬁtmd t hey
fall into the holdi,ng.bin as they are produced. The internal conponents

i ncl ude t hERBIEP™S §¥R e at or of the present invention connected into
the ref#i gé?aﬂwmfmmmmcmemam%y be made as

a factory-y, ogadx&ﬁmkﬁéa afuuﬁsaaeﬁdoshﬁeta&.afcbﬁm&b& t AL e b 180 BRI F50

standard i cema uni t. may have an e OLnH"Je OptIO ext er,nal
del i very fmwa%dmsiaqé.dﬁmmn&mmgd ef p watgr 3t g aresetrringd
tenperatureanp@at@emgeeﬂs.tzeapg G aed ed, or heat ed. For conveni ence, the unit

| h | cl h di
roane. ( 234PYsenpc ey e dfinal b Al ARLRR Bl At St Sptent s BERRA Lo
this illp ussmdt\pmsemmmdesaldﬂ\osmmdﬂeﬁtmmﬂgﬂm‘?‘dﬂble(@%)!qm imjpgmn i n
front of  ater cad E@&%é&&ba@{eﬁ&ﬂtlﬁ ﬁ&?tﬁé@&t@ﬁox&ﬁ@ﬁ&ﬁ&%q Fig. 19b

shows a schematic vie one illustrative 3 0 nmbodi ment t he

pot abl e- wadwrebpeaid charged smpwre water dssubsaanently pypfiedbicconnuat regirculation apd ¢ i s

cut - awnay, subsequensye&énv&aaknwwv\kes&bar aﬁem@aﬁ? fli& fabip Wlopbatsie@eed as
(240); one _or,ore op) tlonal ext faucets dlspenS|ng pot abl e
wat er at oﬁ%pdbtf‘mﬁﬁf'l@ g‘ﬁﬁ’g‘%ures S |nd| cated by (233). The
cabi netl5i s38. MmtméZWWWWMMUpportl ng surface
(236) . The  zaf; ﬁagﬁt@%fs'lﬁ:gteﬁm Exﬁ;%ﬁécte tos %%&Miﬂ)

ter generator un

t he heat abosr er o er e system cont roir vm th
user 35  REjvidingrbelding apd dispensing & saisanelesuse heated, Psnfeidrvwwaﬁf agredetesained 22)
and cool edgent: h{ueL drigt! bIcbOVeY &g, C. condensate is collected in the

col | ector ctr ponse to control
si gnal s ge%% ’f%yd'te %%Isém%%mwmw@com roll er can enable
punp oper asaid NVtsomuteiswmeof- solid-state EBhuheittera gas-HldstiadubiedIV bmitier ambbiadkadedy

reservoir (2dd). {a) upon call fromthe icenmaker supply valve (247)

(b) upon demand"?romthe external pot abl e-wat er di spensers (245) or at
pr edet er mi pridjagtivated-carbon porous filter is one of: a filter capable of dearing all stated VOC compounds

28 toNSF-53 complifric¥ Rivels,faGiltef &eatﬂa 6ﬂﬂhiﬂn9fhe(20&{olstﬂuﬁl:-t6-mﬂx{‘swm i on and
resteriliz @énlié)orxlmgsf tothlfg:f’ SrS%gnetEI\{agllcer Ie\(% 95 % éter capable of clearing at least 1 human-toxic VOC
25  compound to NSF-53 compliance levels.
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through the UV radiation nodule (201). The UV exposure nodul e (201) may be
fitted wth any W source whi ch produces effective wavel engths and
i htensities foW@IIIRE ent tine duration to effect Ki | | i MEE/G897/05665
bacteria in the water stream such W solf2fes include but are not |inited
to gas-plasma 5 tubes, solid-state emtters, fluorescent emtters,
natural sources, etc. This illustrative | oop al so includes a tri m
val ve (241) which controls the ter] flow rate; for|the $inplest

enbodi ment, it ca&?> ) a nmet eri ng val ve vﬂ ch dony vegepanual |y
preset to a sel ecfed [feeling| ow g t frid is Ehalibpshderr peri ddic
recirculation or |n gny case whdn tHe"™SR& flow rate exteeds the sum of
dermands. Alternatjvely, this trimvalve may 1 nclude attached—or—ntegrated
el ectromechanicalfor 1 0 el ectroni ¢ sub-systens such as sensors/
actuators/ driverp responsive to digital/ analog user inputs to t he
control systen(s)y algerithu{s) Th t hi s enbodi nent _can be
any known type of di sposabl effilter which i$ able|/to reduce '
di ssol ved and di sper Je%3%889r i ¢ ohdtomatezvel s r

ef HoY water  NSH
Std.53. The filtgr mgy include [scregrresdmoih and pprous adﬁspbﬂﬁér el ement s
or stages pr epared— Know udi ng-btt—rot—m-+ed to
non-woven fabric,] porous el nts in 15 the form of menbranes, granul es
and ot her forned4nmedi a shapeg and rings, saddles, etc., as well as

bonded, porous cHarcoal prefgrnms. Continuing intermttent recirculation is

provi ded by the 26) and the recircul ation control (202); this
sensor can be set {to cause recirg¢ulatjon for a presef ting duratgon
at any predeterm féiquid réserrsig v f vel Jg fh tor 25)
is at the "full" Ttreatmehezels rr@a rg'tf;ﬁqi%ﬁr?g'd _5( 13' F&?‘F%ﬁ de
any type of known i t ubdvafer dispensey
solid-state UV sources. As sh , the pressurl zed return flow (243) passes
t hrough the active-radiation fyeld of the UV bacteriostat (201). The

wavel engt h, radia ard—wat-er—H-pw r at p—are—adiusted to
provi de sufficient WV Iposure ef fj ebrtcootinig| fiqquidg baga#ri a As
ment i oned above t éiqt“ggf PEEFF‘SPN) OWseparation | i it e%'ﬁy | Ailtratiom val ve
(241). This illustrative nbodilnent includes fa prespurized reseryoir

(244) fitted with a gas-filled bl adder or;an airspace as 25 shown; the
reservoir water-inlet check val ve (246) events water fromflow n

backwards fromthe reservoir andafege® the supply channs#ri®24g). The
| evel of liquid water in the reservoir is controlled by (206) which
senses the level and/ or pressure; it is responsive to system control
signals for mai ntai ning the water |evel/ pressure according to
dermand for ice or potable water or preset system commands for
periodic recircul ati on of wat agﬁgdy in the reservoir. 30 Exanpl e
M 18. Vehicl e Potabl e \Water Ag{gfr . Thi s enbodi nent is an

exanpl e of a version of the present invention to produce potable

drinki ng water from condensate available fromauto or truck air
conditioning systens or from ot her vehi cul ar conveyances, such as
trailers, nobile honmes, cabin cruisers. etc., and 35 dispensing hot and/
or cold potable water safely. See Fig 20(a) - (c).



It consists of an encl osed reservoir (340) nade of a UV-transparent polymer
material, sucRy %32 pol ycarbonate or acrylics, or is provi %},ﬁggg)asﬁs
ndow (3

UV-transparent WI 90) that is remsg;mt to UV or oxygen
degradati on. Therreservotrr—+s—previdechwith a safety-interl ocked, encl osed
(333) WV spurce (317) which nmay be | ocated exterior to the reservoir
and abutting eith

29 %E"'Ff‘g $§r5ﬁ?%ﬁ%w (390) or (b) a UV-transparent
portion of the top or—srde watts—Fhe—UV source (317) is selected to
provide a sufficient intengity and effective wavel ength range for

killing any |ive organsins|[present in the water being exposed within the
reservoir. Another efbodi nent is to locate the UV source with a

fluid-sealed, safety-interffocked. UVv-transparent 5 tube which traverses
the reservoir interior. Th¥® reservoir has a fluid-l1evel control sensor

(312) that shuts of pe circulation punp when low fluid is sensed in
the reservoir. \stop v d“ﬂ [is low the sensor shuts off the
entire system The light-esitting cF ED) i ndi cat or di spl ay (308)

al so goes out at the drtver's console (353) signalling a |l ow water |evel.
The reservoir has a drain valve (331) |located at the | owest point for

draining the systemin th®KO0 winter. In the case of a UV-opaque netal or
alloy reservoir. it's innef surface nay be polished or ot herw se
treated to increase it's rflectivity for UV wavel engths. |If nade of

t ranspar ent poly eri al, the exterior of the reservoir nmay al so
be wrapped w t UV- r ef netallic foil (341) to increase the
killing effectﬁ&ﬂ@ss 43Rd wer dacteriestabw.t he source. The

reservoir has one inlet for the icamaméilbendensate (342) fromthe vehicle
AC 15 evaporator drain pan. It has two outlets. One outlet connects to
the circul ati on punp (3449k and the other outlet (343) connects to the
overfl ow condensate. Upstrleam on the incom ng condensate line, is a
control |l abl e diverter val (335) which allows condensate to go either to
the reservoir or be dis d. This latter node may be for seasons when

t he potabl e water em i howsingesegmsshlsuch as in the winter, or
for repairs or Stop d-ker\Yeason. 2 0 The circul ation punp may be

| ocated outside the reservoir or within in the reservoir. It is

ok

v

allow water delivery

Fig. 1(b)



‘electrically connected so that it can operate only if the vehicle ignition
swtch is "on" (309). and either the hot (303) or col GprAGséynsesst ch
~is "on" andyjd@ds@g ati on source (317)ép§ély operative. Downst r eam
fromthe circulation punp is a check v (345) that operates to keep the
portion -of the system{downstreamfromit predsurized (363) when the
circulation punp is stoped. {25 After leavingl|the circul ation punp,
the UV-radi ation-treated watjer c ' ugh a por ous,

car bon- bl ock absorber filten (32 %paﬁéahg%pnget NSF 53 standard for
removing volatile or gani-c—caonpounds. (VQOC) ter passing through the
VOC filter, the water flow branches at the periodic-recircul ation
chanber (355); one branch connects to tyhe hot water flow |line (346)

and the other branch connects to the 7 water line (347). An additional
line recirculates 3 0 “thro t soRkenoi d 357) and fl ows
past the UV source and the f???%f@%§2° and _?ﬂ&ﬁﬁ%§3£3$%éo t he
recircul ati on chanber. The recircul ati hg systemcontrol allows treated
water to be periodically recircyjgted past the integrated radiation
source (317) and the solid bl ock VOC filter (329). This recircul ation
t akes place when the circulation punp ¥314) is activated by a timng
and val ve sequence control (356). Cd abl e check val ve (356) opens when
the timer 35 sequencer starstop esi+ 8Urati ng ahefiterer . A di spenser
(360) and related control sensor nay R¢ added to the hot or cold delivery
i nes, beyond the recirculating chanber. to allow delivery and
accurate netering of certain desirabl ek drinking water additives such
as colorants, flavoring, vitamns, mneral supplenents, herbal

extracts, fluorine and ot her known therapeutic conpositions. The

recircul ati on assures that
30 the water rogRifs n thba ﬁ’ggsafe‘f’f' after the vehicle

air conditioning system has not gper at eGaFBER IR Ged periods. The
energizing circuit for the tinmer-sequencer is electrically connect ed
directly to the vehicle battery so th@K water is recircul ated even when the
vehicle is parked. Switch (359) i sconnects the timer-sequencer from
the battery when circulation is not desired such as in the winter or

in extended storage. The hcgto\gaw;r goesalrfiowdata

ok

stop <— ; ; ; frost prev
ok

\

enable water colfection

Fig. 1(c}



heater (328) with a heating el enent (321) and thernostat
tenperature C 'tch (319). When the hot water sw @%‘2@*“.8
turned ' qI&}lblbﬁeater is turned "on, the LED indicator Eg& ? 3

(307) corres . showi ng the heater is 34?2 The hot water safety interlock
(305) is al so energi zed. Switch ( 9 al so prevents heater (328) from
comng "on" if there Is no water in the 10 heater. When the water reaches
the appropriate tenperature (about 80 degrees C), it turns "on" t he
LED i ndi cator display (320). Hot water.for beverage service can then be

di spensed by operating the coMiDPHI abl e delivery val ve (326) provided
the armng switch, (350), on th rrver console (353) is "on". The

interlock (306) ensures that no lhg

an be di spensed by
children or others unl esszitghe drii 1

fety| nt enl oc IHEAT ABSQRBER-1 Once bot h
¢ mEXTENDED SWRBAGEt 80 degrees

A\ chedk valve (327) in the l'i ne

(311) and the hot- 1 5 ter s
t hese swtches are "on", ter w
C by the thernostatic contfrol (319).

bet ween the recircul atj q.q%g eater~— FIZREREDaMMBIENTiOt wat er
from | eaki ng back™into thelcoldiywatef porti @IREBOW-VECROR The cold
water flow line (347) is flexibl&, mnedicalfgrade tubing, this Iine pases

t hrough a portion of the cqver (337)/ of the vehicle AC evaporator

e to the vehicle's air
the heat - exchange area,

eMpt s through the cold water

ence to the controll abl e

be branched

) EliNm
FHIM Qﬁ)WA/'\YEBmk such as

chanmber and is thermally conn
condi ti oner cooling section ($38).

this line is forned with seved|
safety interlock (306) an
del i very val ve (325). ﬁmzi'?'
or direct-connectGOLIECTO ra 0
provi ded in a typlcal recreaQJgumD vehicle. in case of |ow

envi ronnent al tenperature or hd - al so possible to

i ntroduce inpure water into this systen1at port (334): alternatively, the
uni t may be primed with inpure water to provide potable water In a
mnimal tinme interval after ar . No water can be obtained

unl ess: (a) the col d-water arME%ﬁ ' 51&ﬂ(351), on the 30 driver
console (353) is "on" and (b) the Safety interlock switch (304) is "on" at
the driver's consol e. Wen these conditions are satisfied, the LED

i ndi cator display (308) is lighted. Al so, no water can be di spensed
if the vehicle ignition is "off" (309). If the ignition is "on", no water
can be dispensed if the safety interlock switch (304) is "off' at the
driver console. The control | able delivery valves are installed far
enough apEXTENEEDhe vehicle that children playing 35 could not reach

bot h. SURFAQEen™~ (352) guides

the installer that == MIN. FILM THICKNESS

<:) AIR FLOW VECTOR

______________________ MAX. FILM THICKNESS
— - CSNEEIEEEEEESEEESSY & MAX. WAVE HEIGHT

SURFACE WAVES DO NOT BRIDGE THE
SPACING BETWEEN ADJACENT SURFACE

¢ SPACING OF EXTENDED SURFACE ELEMENTS

Flg. 1@



interlocks are installed correctly. The retrofit kit contains all of the

parts |listed above.

31 ReosoBR7skilled in the art may conceive of other ECTASAHEIH:
enbodi nents and conbi nations of additionalgspgat ures and subsystens to those
di scl osed and still not depart fromthe broad scope of the present

i nvention as cl ai ned bel ow.
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32 * 1. A potabie potable- mater
recovery system for producing and di spensing water conprising
g. portabl e enqlggwasgrzpr ovi ded with insect-preventive openings, aﬁTﬂJﬁ?‘éQS%rt
and 5 air-ciculation neans for circul ati 2 anbient said inlet port to said
outl et port and water condensi ng neans within said enclosure
CHARACTERI ZED | N THAT a. said enclosure having insect-tight integrity
b. said inlet and exhaust air-transfer port being covered with
i nsect-resistant screens 10 c.filtration neans adopted to renoved and
trap particulater of dianeter |arger than 1-100 m croneters dispersed
in anbient air sealingly connected upstream of said air-circul ati on neans
d. said air-circulation means conprising an internal ducted electric rotary
air-circul ati on nmeans of ggntrollable variable flow of anbie
seal i ngly connect edr¢gow peuad d 15 e.
conprising an encl o i sealingly conﬁg |m
I 4g
bound y er ain said

to acid filter port i d lair-circul at
dewform ng surface cdapteﬁrto cool the
dewform ng surfaceffjo a tenperaturfljat | egst 1-/10d g C\bel ow t he
equi | i brium dewpoi of the inlet allf| stream thgreby.form biquid.
¢lfm ng surfaces, i.d surfacg belih ffone ﬁ and
y flom1 f 20 sg qui #8watler into & encl oseq dfpoff

wat er on said w- f
coll ection vess 3, ncl osef id-r voir sealli ngly compegt ed,
to said dripoff c =ction vessel of terial approprijatelfor

t

positioned for Ygr
storage of high-purfifly drinking wat and fit with a outl et jconpection

wher eby O 97 §
\__/ o=
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nost of the water
recircul ation | oo
conprising a YO 13822

in said reservoir

neans sealin
-1 oop,
i's punped at a

held therein can be w t hdrawn.

gly connected to said fluid resgiMpidorbéds
recircul ati o8/2hannel

g.

and pu

bact eri ost at

np wher eby wat er

predetermned flow rate through an

activat ed-carbon porous VOC filter-absorber connected in
Is continually exposed to radiation of

a U treatnent zone where it

sufficient energy and
bacteria and viruses,
sai d cl osed-1 oop channel
external dispensing of p

di spensi ng hei ght an@2A —E

i ntegnty and proper op
The systemof claiml1. F
means | ocated within s3f
channel for 35 provdin
chilled. purified water
20 deg. C 3. The
33

addi ti onal means | ocated
recircul ation channel fo
encl osure heated, purifi
the range of 60- 80 deg.
CHARACTERI ZED | N THAT
conpression-refrigeratio
evaporat or of said uniP8
el ectric-resi stance ai

t hermal sensors | ocated

appropriate_wavel ength to kill

series with

adventiti ous

26A

P D PR

h. a del+Very channel Seattnghy connected to
nd extefdi ng ' o$ure for 30
ury#red water FyQm sai voi r [at convenient
means—w-Lhin sgidencl osur¢ for nonitoring
i 3>xyst coanéonent s fherein. 2.
N THAT: an addi t onal
e od 34d tois rq|recircul ation
ng andl?ispe [ frgr$ai dfancl osure
lilr dflet er i i jnkc t'el dglure range of 5-
S cl ailm 2i HE ¢JER ZED I'N THAT:
) i 5 T
Baidggrclbs rigl fand conngdied to said
r pr ovi-dilng; i di{$p. ing fromsaid
> | Ned t@}gerature I n
t of cTarhrid-3GURTHER
5 s| conprj sg¢qla cl osed-system
s 37refrilderant, said
&7 an”upsf r ¢gdm
ut o iy regul ated by
f o1
I
i
!g'
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cooling nmeans to prevent the formation of ice on dewformng surfaces
of said cooling neans, 10 b. said cooling neans is adapted to cool a

flowing streaW@®®”/M® N2t ered air to at |east a tenperature betosinssss
dewpoi nt using a tenperature-controlled fgspgy of said boiling refrigerant in
one or nore cl osed channels thermally connected to an array of
dew-formng elenents located in said air stream c. said cooling

means is maintained in an ice-free state bel ow dewpoi nt tenperature of said
air 15 stream by automatic, controlled heating of incomng air using said

upstream el ectric-resi stance air- heat er, d. said additional
means of providing and hol di cooled water is a tenperature-controlled
auxiliary evaporator of sa dcl osed-system conpression- refrlgeratl-:anﬂt
| ocated in therngl contact Wi the bott( ™9 fre-e .

t hermal | y-i nsul atled, cl eservel | sel g h a

hori zontal | y-ori ¢ed; L {[D |nh|gvj ating
separator baffle cated v :4 y aboug bot t gm
surface and adapqu to trap and dqgfli yer cool ed f o bel qw sai d
baffl e. 5. {{The system of cliiaj{im|f E RTHER RIZED | THA{

sai d anbient air [jjpl et and exhau$ grts*are pf ithjan area itn the
range 0.1 to 1 n¥}ji 25 @ The sy$lliem of cl ain R HER CHARACTERI ZED I N
THAT said i ent éTT flowmliftiel is, in tH ge 1 tp 20 nferg]/mn
7. The systen1of{ { CTERIZED sai d epcl osed
fluid-reserygr y /s in the el 1l to 20 liters.

THARACTERI ZED
as-plasna t
S id activa

st at éd
cﬁ able omaclearing the 20

30 | said UVjso4gce

nd
filg is
0

8. The system o
is one of: solMHE
bl ack- body

one of: a filter]]

OC conpounds

NSF- 53 conpl i ang
nost -t oxi c-t o- hy pounds to NSF-33 conpliance S>and a
filter capable g 54 hunman-t oxi ¢ VOC 3% conpound £8
NSF- 53 conpl i ang : é system of |claim 8 %%RTHER
CHARACTERI ZED I N i4 1: 1 ntegrity and operati o ni torifng neans
conpri ses analcg—ga gltal signallingf{gensors dn one nore of:
incomng air te+p4r ture,l_pr seating of linlet aijfr filter,
pressure drop of a&iff, across inljgtf filter, air flpy rate inmed atej
upstream ! ’ J 34

| lfh 38

T T 49 .
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Y
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of dewform ng surface, ice formation on dewform ng surface, W intensity,
accunul at ed flﬁky vol une through carbon filter and reservoir ui d

| evel and CH82%her ati onal i nterrupt q8?égols adapt ed t0|ﬁﬁ%M§ 105648 o
di spensing if one or nore signals from id signalling sensors does
not fall within the predeterm ned val ue ranges for potable water. 5 10.

The system of claim 1l FURTHER CHARACTERI ZED I N THAT said inlet

filtration nmeans includes additional particle-generation nmeans i medi ately

upst ream of said inlet filter ang—sate—p icle generator is

one or nore of; el ectroded! f or er at'| rg—eharged- partj s and

r adt oi sot ope sources for ehATI ng chargfd part . 11. The system of

claim9 FURTHER CHARABZAR : a | tionalf means | ocated

wi thin said enclosure andjconngeg®d t 3 Ir ation fchannel for

provi di ng, hol ding and di §pens: cl os chiljl ed, purified

wat er at a predeterm ney t e deg. C 12.

The system of claim 1l EH GHARA addi ti onal neans
I

¢ul ati on channel
lfosur e heat ed,

¢ range of 60- 80
73D | N THAT

Yy a _user and
|a5§Ay upst ream of
g to neter and

|l ocated within said enclofufié|land conrfelc
for provi di ng, hol dfn nd dlqu

purified water at a predefefim ngd
deg. C 13. The systg plalnt E
an additional netering digpengse act |a

connected to said pressurffzed 2§ dellver
one or nore of said exterf|a8 [di Hpensi

di spense, physi ol ogi cal |l yf|safle {iev oﬂﬁo h, conpatlble
heal t hf ul additives a P the taste,
flavor, or color of th Sed; ifch inpart a
t herapeutic or protecti ! bral s, herbal
extracts and trace : pH such as aci ds
or alkali agents which i cjjudi ng natural and
synthetic food dye and a
characteristic including HE (2. 14. The
system of claim 10 FURTH =) ‘Ah addi ti onal mneans
| ocated within said encld recyed i fcul ati on channe
for —_

26A 38

\\\_ 38A

22,24
N




provi di ng, hol ding and di spensing fromsaid enclosure chilled, purified
water at a predeterm ned 30 tenperature range of 5- 20 deg. C and :
addi ti onal med¥R9TR& ed within said encl osure and connected tRCHHP/05665
recircul ati on channel for provi di Ngyqq | di ng and di spensing from said
encl osure heated, purified water at a predéeterm ned tenperature in
the range of 60 80 deg. C 15. The portable, potable water recovery
systemof claim9 adapted for use with an external 35 col | ection vessel,
FURTHER CHARACTERI ZED I'N THAT: additional filling controls are fitted
to said external container adapted to actuate said external

di spensi ng val ve arh? all ow high-purity potable water to be tomati @ ﬁ y
provi ded to sai ¢Zex érnal /33 cont ai ner whenever said co ﬁbr\ i s Yot

filled. —35 i
16. The water gf;e rator am 15 § Go! i ver it amgact<r nal cc(bah ngr ,
FURTHER CHARAGTEW .Z - er delilyg to sz;i% ext er nalf
container is dorfiifigl | ed by Gol eno H - cont )d| alaveséand cqfinget ed
sensors adapt g¢ {t{|dijmeasure one or|{Apriel of the dfqplg jweifght {of tihe cdfjt g} ner
and water 5 [||tiiigrlei n, and the | HUgl||lof ter \wpHilin she dont ggner
and whei € wat er del i ver y{|R8 rupt g¢l gnever dne of saijg likvel
and gross wei dht]{lHHaches 38A ' t er m ned{ Vgll[ye - and resto}r d
whenever it f3dll'gildel ow sai d pred8j ned val ye.4y1d 17. |{The wat erj
gener ator of aimi1e for de‘igsver an ext ernal ljjgqnt ai nery, RURTHER
CHARACTERI ZED § Ni [THAT: ai djjgAt/er nal  wat ech rntlai ner |has a vol tric
capacity in th dlge 50 (It er d i s supportdd ign t he upp
surface of the UE ——~vo24[iIll, spring-biadlqd |gljate & erein
sai d sensors % i C Rl ﬂ@\sors com?e’qtéc tio said plate g
cal i brated bggh ‘fior = ,
PN I = L 48 48 \48
52 - 2
ﬁf) \ | 27A 8
——— 43A E
i I . n
foal g (lias)
a6 | || i “—”
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15 the enpty weight of said container and the stiffness characteristic of

sai d .spring- bi nt . 18. The water generator of clai O
delivery of wa rﬁbgggn external container, FURTHER CHA ?%sﬁﬁ
THAT: sai d external water containerzﬁgg a capacity in the range 5-50

liters and is adjacent to ang

il

3ot
y 'dqggﬁﬁginer. 19. The BSr

id sensors are liquid | evel sensor
gener at 0x of

claim16 for delivery of to an external containe FURTHER
CHARACTERI ZED | N THAT he external container is t ver head-i nve
bottl e cont ai ner ottl ed-wat er cool er di ser |locate

of
adj acent to said vwﬁ
cont ai ner has a capa
sensors are liquid |evg
20. The water generatag
known bottled water
by means of an additignal ggube
col l ection vessel, i gched
housing and is fit :

| ai

wher eby sai d char ged ~ips
recirculation and
di spenser cool er thus lallow ng

\’1
p
Y

conditions of |ow tef@@Mature or humidity. 35 P
appl i ance for water r@Bovery, dispensing potable mate:faﬁy

automati c dispensigg@gb iﬁfgghapes Wi t hout reliance up
source of water, s ee shapes bei ng renovabl e

i nsul ated access panel conprisi
36 a. a portabl e€
openi ngs, an inlet port, _-2

ZL\\\

.% )
\‘

-

-\,

di spenser-cool er,” FURTH

J.enovabl e cl osur

Eﬁ:r Bor, 25 wherein said exte

m 19 for delivery of

whi ch di schar
to 30 sai d

subsequent |y delivered intg’s

qui ck startup or

SUBSTITUTE SHEET (RULE 26)

o#méa

io
N d e
or
O

wat er
id housin

a®/ conti nual
gét | ed- wat er

n under
| ectric
mati on an

ext er nal

noveab

entive
46A

supported by said housing within a

S

ted
)

Can
J,

.




air-circulation nmeans for circulating anbient air fromsaid inlet port to
said outlet port and water- condensi ng neans within said encl osure,
‘CHARACTERI ZEDVOM7B8%82 5 a. said encl osure having insect-ti JRT/V$N08G65t v
b. said inlet and exhaust air-transfer porys being covered with

i nsect-resi stant screens, c. filtrt¥28n neans adapted to trap and
hol d particul ates of dianeter |arger than 1-100 m croneters di spersed
in anbient air sealingly connectqg upstream of said air-circul ationneans,
d. said air-circulation nmeans congrising an intertnal ducted, electry
rotary air-circul ati on neags 10 of geontrottabte abi-e Oy
anbi ent air sealingly conn&te

cam of sai d filtrati

encl osed cool i ng nmeans se

e. water condensing nea
connect ed downsgream er port andsdpstreamto sa
air-circul ati or™ ing surfac adapt e cool

I — = —— - Y

= = — - es<io a
Teast 1-10 deg. C =

t he boundary-1 ayge
’ dewpoi

tenperature at
inlet air streany
surfaces, said s
said liquid wat
encl osed fl uid-
vessel of materia opr T at gero
water and fitted with a eutfet conpection wher eby 20 nost of the
held therein can be wt awn, g. bacteriostat | oop neans sealingly
connected to said fluid reservoir and conprising a cl osed-| oop,
recircul ati on channel and punp whereby water in said reservoir is punped at
a predeterm ned flow rate through an activated-carbon porous VOC
filter-absorber connected in series with a W treatnment zone where it
is continually exposed to radiation of sufficient energy and appropriate 25

lll.
hi gh-purity dri

wavel ength to kil
del i very channe
ext endi ng t hrough said

adventitious bacteria and viruses,
sealingly connected to said closed-1opp channel

encl osure for external di

water fromsaid reserv
nonitoring integrity ar
conponents therein 30

i ncluding controls, cor
evapor at or adapted to f
wat er and rel ease said
conpartment of the

d proper operation of water-
i
presser, i
orm shaped picaces of water i
shaped pieces|i®t 0 a deliver

r, i. means within sai
a known reverse-cycle ice
refrigerant lijne

i cemakgy pott&n Fich is

and

a
and
pensi ng of purified
cl osure for
at or system
//g apparatus portion
and an i cenaker -
om provided |iquid

wi thin a cool ed
si bl e through said

N NS

r

NS

noveabl e panel, a waten input |§8nh h< pres/ure liquid
refrigerant line and afl ow pressureg\dpf § gerant vapqr /bne provi ded within
said 35 housi ng, 5 AN

2] H
o p
t
v‘ :‘ ;
! —
s A saamd
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]
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k. pressurized potable water delivery channel sealingly connected between

sai d- cl osed- | Qph 9¥rsE29y channel and said water-input connegii f

sai d known reverse-cycle icemaker portion, a7 e&é‘i‘/GE9‘7%5665
37 . - 1 an external -water-dispensing line, fitted with a
user-operable termnal shutoff valve |ocated at a poi nt outside said

encl osure, sealingly connected to said cl osed-|Ioop water channel and

ext endi ng t hrough a portion of the cool ed conpartne¥ of said
i cenaker , 5  wherei m_smdrﬂmmmmm%bemker ortion
provides a controlled flow of liquid refriger®&qyf o paid cgﬁsing

means and resulting refyigerant aYa - Wa har ged f d8nTTbl | ng neﬁ&g is
redirected to said refrqgerant VappI e gé said ic K esg portigﬁjunder
control of said sensors! gl con rc:g;s—-e—n al arsrs A ¥t er "generator
portion 22. The hyB¥i d i ceny} i a HARACTERI ZED | N

anf separ cabi net
hre fi£E8d with
P i nt efdannect

THAT 10 sai d known i cenmaker portestd-s-houses
and its high- and | ow pfessure % refLigerant po
factory-installed intergonnect ffanges ®hich mati

y

with flanges provided in said water generator portiom\to deliver
refrigerant to and return fromsaid air-cooling ans under controls
provi ded within said water generator portion an&N15 . wherein said
wat er generator portion is nmounted on the exterior of said known icenaker
cabi net and wherein said external -dispensing |ine for cool ed
water is sealingly connected to supply-water inlet channel of said
i cemaker . 23. The hybrid ‘i cenmaker of claim22 FURTHER CHARACTRI ZED I N
THAT - <

N\ N

—y . 1\

22

1 F
L
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20 said known icemaker portion is housed in its own separate cabi net and

its high- and ssure refrlgerant portions are field-fitted.with
t hermal | y-insul'ating ‘i nterconnecti ons whj provi de r ef r PGEMUSPT0S665
and return from- said air- coollng ﬁéﬁhs under control s provided

Wi thin said water generator portion wherein said water generator
portion is one of: nounted on the exterior of said known icemaker 25

cabi net and pl aced adj acent to said icenmaker cabinet. 24. The hybrid
i cemaker of claim?2l1 FURTHER CHARACTERI ZED | N THAT said WV source is
one of: solid-state fv em tt g—gas—ptasuatube [N emqitter and bl ack-body
emtter and saifd activgted-carbon porous filterl is one of: a filter

capabl e of cl eafi dl 1 statg¢d VOC conmpounds 30 t o [NSF- 53 conpl i ance
|l evel s, a filtergg%MMIe of ¢learing th@280 nost-toxifc-to-humans VOC
conmpounds to NSF-53 g¢onpliange levels and a filter cdpablFé of~trearing at

| east 1 human{THxi c Y€ conpound to NSP-53 conpli ance Ievel§

25. A hybrid ¢l ectrrc appl i arrce—for—tef+-gerating=fréezi ng food, water
recovery, disgpensing potable wat er and formation and aut omat|i ¢

di spensing of |ice shapes without reliance upon any external 35 siour ce of
wat er cpnpri si ng: a. a portable enclosure provided mnth

i nsect-preventive openings, an inlet port, an outlet port and :
air-circulatijpn nmeans for circulating anbient air fromsaid inlet port to
said outlet port and water- condensi ng means wi thin said englosure,
38 CHARACTERI ZED | N THAT a. said encl osure haviing
insect-tight fintegrity, b. said inlet and exhaust air-transﬂer ports
bei ng covered with insect-resistant screens, c. filtration means
adapted to rgmove and trap particulates of dianmeter |arger than 11100 5
m cronmeters dispersed in anbient air sealingly connected upstreanvof sai d
air-circug ijon means, d. said a-circul ation nmeans conprlsung an

i nt er nal ed, electric, rotary air-circulation neans

A e v s i - . -
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of controllable, variable flow volune of anmbient air sealingly connected
means. compr i s UPAcl osed cool i ng Moggaeeal i ngl y connect ed Seasy Hees

_ _ qgigfea ingly connected downstream
10 to said filter port and upstreamto said air-circul ati on neans
i ncl udi ng dewform ng surfaces adapted to cool the boundary-Iayer
air adjacent to said dew-formng surfaces to a tenperature at | east
1-10 deg. C below the equilibrium dewpoint of the inlet air stream thereby
formng |iquid- water on said dewformng surfaces jd surfaces
being forned and positioned for gravity flow of d qui d wat er
into a encl osed dri poff colbeczoean vessel 15 f. enclose f|UId-

¥ssel of material

reservoir seali ngI Yy \,Ullllcut/cu to—satccht pun f—cottect+on

appropriate for storage[OfARTOM-purTty I dpgug,mﬁtg amg{dijtted with a
out| et connecti on wjerlehy. nost of the water*hel dfthgrein can be

W t hdr awn, 20%.| Hagtert-ostat—ecop—rrans—seat-Hrghy coh ected to said
fluid reservoir adq\c DI i Si osed- | oop, recijrcdl ati on channe
and punp wher eby waf 'ﬁ'sﬁgg:fgggéﬁflr i s punped at a|pr¢deternined 20
flow rate through ang 4ctivated-ca porous VOC filter-abgorber connected
in series with a W treatment zone where it is contj ual ly exposed to
radi ati on of sufficifeqt{ gnergy and approprtare W \ql ngth to kil
adventiti ous bact erija [aj CeobimtiSB8——aiic b—a—delid/griy |channe
sealingly connected]tq Sarad CloOSed-1o00p charmer and ext kng through said

id reservoir, 25
pr oper

encl osure for extermpal] di spensing of purified water fyom;
i. means within saiq ¢nd08sure for nonitoring integri!

operation of water- efe/ator syst em conmponents t in

known conpression-refifigeration refrigerator-freezer parti @3:icl udi ng
controls, conpressef, refrigerant |lines and an a*x) ted i cenmaker -
evapor at or adgpted fo{form shaped pi eces of water ice from provided
|t qui d wat er d rel eape-wadshaped-pi-eces-+ate-a-det+very bin within a
cool ed 30 co { of the icenakén_%%btion, a water ifpput line, a

hi gh-pressure liquid nefrigerant |ine an a |l ow pressure refrigerant
vapor |ine provided{wihin said housing, k. pressuriged potable water
del i very channel se , connected bet ween said cl osed-| pop wat er
channel and said mafér-ag t connection of said icemaker pprtion of known
refrigerator, 1. [@n external -water-dispensing line, titted wwth a

user-operable term shutoff val ve |l ocated at a 35 poi pt outside said
encl osure, - sealingly ccnnectad to said closed-1oop water channel and

—
'—

ext endi ng thr)%ﬂf a pontlon of the cool ed conpartnen of said
refrigerator-freezef wherein said liquid refrigeranf |ine of
refrigerator-freezej rtlon erV|des a controlled flow of liquid

refrigerant to said}cpoling neans and resulting refrigeranf vapor
di scharged from coo}ing

Ke)

2

f e —————-
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39 means is redirected to said refrigerant vapor |line of said
i cemaker portion under control of said sensors, controls and al arns
of said water WORIB&7r portion. 26, The hybrid refriger BCEUSHTRHET
of claim25 FURTHER CHARACTERI ZED | N THAT7/20 sai d known
refrigerator-freezer portion is housed in its own separate cabinet and its
high- and low 5 pressure refrigerant portions are fitted with

factory-installed interconnect flanges which matingly i nt er connect
with flanges provided in said water generator portion to deliver
refrigerant to and return fromsaid air-cooling nmeans under controls
provided within said water generator portion and wherein said
wat er generator portion is nmounted on the exterior of said known
refrigerator-fr 4641 cabi net and wherein said
external-dispen§£§§r++nﬁ for cooled water is sealinglg3gonngcted to

supply-water inle channel of said icemaker seciton of said known
refigerator-freezer th on. - —TFhe—hybrt-a—+ef+gerajor-freezer of
cl aim 25 FURTHER3GHARACIERI 4ED | N THAT wherein sa

d khown

refrigerator-fredzerporjtion is housed in its own separ@gte fabinet and its
hi gh- 15 and | o ure|refrigerant portions are figld-fitted with
t hermal | y-i nsul at¥ng”i ntler cgnfiecti ons whi ch provi fe rgfrigerant to,

and return from said aijr-cgoling neans under controls prov|ded

within said water generdtor |pprtion and 231 wherein shid hater generator
portion is one of: nountled &anly he exterior of said kno refrigerator-
freezer cabinet and plaqed adjacent to said refrigeratof-frgezer cabinet.
20 28. The hybrigggefifgerator-freezer. of claim25 FURITHER
I N THAT sai d squrceg is one of: solid-state W
tube W emtter and adgk- body emtter and
acti vat ed- carbon porous filqer is one of: a filter capd

stated VOC conpounds NS cOp-eRee ve+s+ a f) | tjer capabl e of
clearing the 20 nost- i c-to-humans VOC 25  conpounds to -53
conpliance levels and ajfilter capable of clearing at |east{ 1 human-toxic
VOC compound to N$F-53 conpliance | evels.
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29. A potable water recovery and dispensing systemfor use in a vehicle and
powered by they, . g.m 32 plectrical systemof the vehicle, conprisipgruserossesa-
a portable enclosur provided with insect-preventive openings, an inlet

port, an outlet port and 30 air-circul aggfep nmeans for circul ati ng anbi ent

air fromsaid inlet port to said outlet port and water- condensi ng
means within said encl osure, CHARACTERI ZED | N THAT a. said
encl osure having insect-tight integrity, b. said inlet and exhaust

air-transfer ports being covered with insect-resistant screens, 35 C.
filtration nmeans adapted to renove and trap particul ates of dianeter |arger
t han. 1- 100 m cronmeters dispersed in anbient air sealingly connected
upstream of said air-§rrcu T on neans, d. sard ailr-jcircul ati on nmeans
conprising an interna 4d, electric, rotary air-circyl ati on nmeans

of controll abl e, variA bw vol u 4?f anbient air sealijngly connected
downst ream of said rati ns

40 e. wal i
means seal ingly conneg
to said air-circul ati ¢
to cool the boundary-|

ans conprising an erjcl osed cooling
st ream to said filter jport and upstream
5 i ncluding dewform ng surfades adapt ed
r adjacent to said dewformrng surfaces to a
tenperature at I 10 deg. C below the equilibrijum dewpoi nt of
the inlet air stream y forming liquid- 5 water on}said dewformng
surfaces, said surfaces|b Qgsforned and positioned for grjavity fl ow of
said liquid water int¢ (@ enclosed dripoff collection vesse f.

encl osed fluid- reser r sealingly connected to said drigoff collection

vessel of materi approprlate for storage of high-pgurity drinking
water and fitted hiafoutl et connection whereby nﬁst of the water
hel d therein canfbe wmtrdramn 10 g. b@4Qeriostat |oop reans sealingly

connected to sal¥fluld|reservoir and conprising a dosed-Ifoop,
recircul ati on channel Jand punp whereby water in said reserqvoir i s punped at

a predeterm ned llow rate through an activated-carbgn porous VOC
filter-absorber conneg¢ted j 1|es wth a W treatnfent zone where it
is continually exposefi tO:VadI ion of sufficient energy gnd appropriate
{
|
}
}
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wavel ength to kill adventitious bacteria and viruses, and 15 h. a
delivery channel sealingly connected to said cl osed- Ioop channel and

ext endi ng t hr Hi@A738312d encl osure for external dispensi ngPGHUﬁQJMSGﬁSed
wat er from said _reservoir, i meansiggpghi n said enclosure for
nonitoring integrity and proper operation of system conponent s

therein and.__ _ _ _ wh ng_l_n_gzyg_go_l_Ig(_:_t_o_[_(25) is provided with one or nore
spi | | - supprtessi ) 20 fl anges extendi ng above the
l'iquid Ievdl a -|stance suff|C|ent to gravent spillage should said

coll ector or sald housing be suddenly tillted to an angle of 40 degrees from
horlzontal‘ g fltted top cover h.vﬂng a vertically-extendi ng vent
tube, an anr spl ash or ggpi |l resigtant internal flanges attached

toits malhs ed, noneaejntabl e purqus foamtype top cover and a

freely- nDV|ng g nbal 7 g. 2n | 30 The systen1of cIa|n129
FURTHER CHARA -RI ZED g AP ® —ete eatee—wi t hin
sai d encl odure and connect ed aid reC|rcuIat|on channel for
provi di ng, (hol df ng andg dispensfng“fronrsald encl osure chilled, putgified
wat er at alpredﬂ4yrn eds ! tenperature range of 5- 20 deg. C 31.

The systen“of c quTSI E@RTHER N THAT 30 addi ti gnal neans
| ocat ed mnnhln baijd e clnsure 5 ' r¢circul ati onjchannel

f or Ar & R RV i h ¢f rom sai d|encl osure héat ed,
purified mdter tenperature if the range ¢f 60- 80
deg. C ] 3p. of“%la|n131 FURTHER CHARRPCTERI ZED | N{THAT

said UV soyrce AN emtter, ggs-plasm
tube WV emtter hi d acti vatled- car bon

CHARACTE' Ay

por ous fllﬂer [ ofp.dear]i ng al
stated VOC, ,1adi apabl e of
clearing the 20 5 to -
conpllance'leve capabl e of clearing bast n-toxic
VOC conpourid to nce | evels. N '
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33.%The system of claim 32 FURTHER CHARACTERZED | N THAT

an addi ti.onal Hyge whi
attached to

with a renovabl e closure cap,

i mpur e

2049

ch discharges into said dripoff collecti
hou3|ng ext ends outS|de sai d housi ng and
er can be charged into said

by neans of

Werlipipaess°

becteriostat | oop fromthe exterior of /sai ere said
charged inpure water is subsequently purified continual cireul ation
and subsequently delivered into said regefrvoir us al | oW ng 3%di ck
startup or operation under condit{ons I(nNﬁ’ er at ur e flor mdity.
34. The system of claim29 FURTHER RACTERI ZED) I N THAT an
additional nean | ocated within said pncffosurel and cpnnectedgito| said
recircul ati on ¢ghannel for 36¢- providi hgjfhol di ng—enre—di speng¥#ng from sai d
encl osure chilfle sfied water at redet erm ned t enper at ure
range of 5. 20/degfl py meang of an additionalxube ch
di scharges intg id dripoff collection vesser—Tsatt sai d
housi ng, extengs outsige 38aid housing and is fit with aRr vabl e
cl osure cap i nmpur ter can be charged i sai d bactgrr,ostat | oop
fromthe exter|or/sof sai ing, 15 VWher sai d char gedjl+npure water
i's subsequentlr urifie y cotinual recir tion and subsequent |y
delivered into|s 3z¢ é ir thus all ng i ck startup ©Ofy operation
under coRdi tion t enper at or humdity. g5 The system
of claim 34 FURNHER CHA ED I N THAT sai d sourcs is
one of solid-stake UV g Zf' -pl asma tube UV emtter bl agk4body
20 emtter and 380 i vat ed- car bgnd0%orous filter one of a
filter capable of jcleariig tat ed VO%;Z%EEpunds t - 53
conpliance |evelsja fi bl e of cl /g the 20 nost-ffoxiR-t 0- humans
VOC conpounds to - npliance levels and a filterjcap e of
cl earing at | eastsl hu -toxic E%npound to NSF 5 conpl nce
| evel s. 25 36. pot a ter re d dlspens sy for
purified drinking]water Ich is powere eRjisg! elé 7H
system for use imnside pnfair-conditi onedsé rt nveya §4é) e
and whi ch cépture at GV - 3 iPpner
t her eof CHARACTE DIN THA§ Sai d DREeRSat-e-I = erff ng
systemis swtchably co ted to 388 saggt gncl osu\~633mw ng i nsect R
-tight integrity , 845 encl osed f d- servoir sealingly connectiad
to said dripoff collectijpn vessel of net29 al appropriate for | Q§
storage of high-punty dr ing watleds2aqd fittedtwith a out¥8t connectji ¢h
wher eby most of t wat saft—hReFe—<LaR® be withdrawn at3i2 \
conveni ent height. 352 34*’i \jj A
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C. bacteriostat |oop ans sealingly connected to s
conprising a closed-| a re?[“r*tm"amwehannel

Wm&& @:5

in said reservoir is purrped ag ﬂm ts t L@
acti vat ed- carbon porous VOC f " g nected’| ri elsgvmnth @9
treatment zone where it is confi nﬁalq ynesp to radiation of suffldent
ener gy ag'q_&p‘gropned wavel ength to kill adventitious bactens and
vuses an 42

AVENDED SHAIpbrtable, potable-water réiiVesy ummmm aad ﬂmmmtq comprisingt ed t 0

said cl ogegd -!;’LR%W @Q?d re, for
ext er nal pensing o tm | ed vvater Ho &J.%H“

reser\fgl r means
withid s gﬂ‘ﬁ“b‘ Uﬁe\"dﬂlm of

system WWMWS 37. The system of cl ai m 36 FURTHER
CHARACTE%W additional neans |ocated within said

encl osur € “*c'i’{'é‘ said recirculation channel for provi di ng
hol di ng MMM|MWMMMM osure Chl | 1 ed, pur| fied water at a

predet er 1, Qdlnlet and uﬂw by neans
of . an_addi ti.onal tube h di sch S i nt S dri off col'l ection vessel,
i s atPacife MM &‘ﬁ%ﬁ’m@ é‘g’?&m B k100, s fitted
W th a r auesites ditparsed WMWMO sald
bacteri os 9 E ghamﬂﬁ ol i{" the Bo : ‘mﬁigw Tﬁ

char ged #‘r’?“?‘ I's su seéu%%# pur * y cont 1°’nu reC|r ation
and dewnstresm ¢feaidng qui ck
startup ; n under condl t i ons of | ow tenperature or humdity.

15 38. e sysj[ em of claim37 FURTHER RACTERI ZED | N THAT
addi t¥on 2 waesfrodensing messe (omprising an enclosad M@ng

recircul absddfilképoRahd apitream to saidairairodlation melsslindudingded-formdgysasgacay from sai d
encl osur ngmwm%mgrﬁﬂwmmmammmu
least 1-10 deg. C below the equilibrium dewpoint of the inlet air stream, thereby forming liquid-
water on said dew-forming surfaces, said surfaces being formed and positioned for gravity flow of
20  said liquid water into a enclosed dripoff collection vessel,
f. enclosed fuid- reservoir sealingly connected to said dripoff collection vessel of material
appropriats for storage of high-purity drinking water and fitted with a outlet connection whereby
most of the water held tharein can be withdrawn.
g. bacteriostat recirculation loop means sealingly connected to said fluid reservoir and comprising a
28  closed-loop, recirculation channel and pump whereby water in said reservoir is pumped at a
predetermined flow rate through an activated-carbon porous VOC filter-absorber connected in
series with a UV treatment zone where it is continually exposed to radiation of sufficient energy and
appropriate wavelength to kill adventitious bacteria and viruses,
h. a delivery channel sealingly connected to said closed-loop channel and extending through said enclosure for
30 external dispensing of purified water from said reservoir at convenient dispensing height and
L means within said enclosure for monitoring integnty and proper operation ot system
components therein.
2. The system of daim 1. FURTHER CHARACTERLZED N THAT:
an additional means located within said enclosure and connected to said recirculation channel for
35  providing holding and dispensing from said enclosure chulled, purified water st s predetermined
temperature range of 5- 20 deg. C.
3. The system of claim 2. FURTHER CHARACTERIZED IN THAT:

»
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L e 7o ) mzmgmﬂu I[MH ugﬂe . mge? 208565
enmtter, gas-plasna tube UV enitt%r cand

sai d acti vat ed- car bon porous filter is one of: a fllter capabl e of clearlﬁg
all stated VOC 3brihesysthn of claim 37 wmw;anmnmmmalrs a filter

ou ds to
NP 53 conpl Zﬁ?‘é“‘e“v'gf SRR g ¥ AR ol ot ppediom vl  gachad 1o
human- t oxi ¢ VOCssid housingextendiiouteidevaid logsingand|is f&tﬁéenlhgm-bhdaunap. (mpure
43 water can be charged into said bacteriostat loop from the exterior of said housing,

S  whereby said charged impure water is subsequently purified by continual recirculation and
subsequently delivered into said reservoir thus allowing quick startup or operation under
conditions of low tempersture or humidity.

34. The system of claim 29 FURTHER CHARACTERIZED IN THAT:
an additional means located within said enclosure and connected o said recirculation channel for

10 providing holding and dispensing from said enclosure chilled, purified water at & predetermined
tempaerature range of 3- 20 deg, Cand
by means of an additional tube which discharges into said dripoff collection vessel, is attached to
said housing, extends cutside said housing and is fitted with a removable dosurs cap, impure
water aan be charged into said bacteriostat loop from the exterior of said housing,

1S whereby said charged impure water is subsequently purified by continual recirculation and
subsequently delivered into said reservoir thus allowing quick startup or operation under
conditions of low temperature or humidity,

35. The system of claim 34 FURTHER CHARACTERIZED IN THAT
said UV source is one of: solid-state UV emitter, gas-plasma tube UV emitter and black-body

20  emitterand
uidldvmdm’umﬂhrhmo&aﬁltu'apnbhofdudngnﬂmhdvoc«nmpounds
to NSP-53 compliance levels, a filter capable of dlearing the 20 most-toxic-to-humans VOC
compounds to NSF.S3 compliance levels and s filter capable of clearing at least 1 human-toxic VOC
compound to NSF-53 compliance levels.

36. A potable water recovery and dispensing system for purified drinking water, which is powered

by a vehicle electric system, for use inside an air-conditioned transport conveyance or vehicle and
which captures water condensed and gathered by an air-conditioner thereof
CHARACTERIZED IN THAT
said condensate-water-gathertng system is switchably connectad to
30 o said enclosure having insect-tight integrity,
b. enclosed fuid- reservoir sealingly connectad to said dripoff collection vessel of material
appropeiate for storage of high-punty drinking water and fitted with & outlet connection whereby
most of the water held theretn can be wathdrawn, at a convenient height.
¢ bactericstat loop means sealingly connected to said fluid reservoir and comprising a closed-loop,
38 recirculation channel and pump whereby water in said reservois is pumped at a predeterruned
Sow rats through an activated-carbon porous VOC filtes-abeorber connected in series with « UV
treatment zone wherte it is continually esposed to radiation of sufficient energy and sppropnate
wavelength to kill adventitious bactens and viruses, and
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{57) Abstract

A portable, potable water generator for producing high-purity
liquid water by condensation of dew from ambient air is described.
The generator employs filtration subsystems (38) to remove patticulates
and aerosols from the incoming air. An eoclosed heat absorber
(22) cools the filtered air below its dew point and collects (25)
droplets of condensate into & closed system (26). The collected liquid
dew is further continually treated in a bacteriostat loop (29, 31) to
destroy adventitious living organisms and to filter out undesirable and
dangerous contaminants. All the subsystems are failsafe-interlocked
to disable the generator immediately and prevent delivery of water if
any one of them stops functioning within predetermined safe limis.
Hybrid embodiments of the water generator attached to or integrated
with refrigeration-type appliances such as water coolers, refrigerators,
freczers, icemakers and air-conditioners are iliustrated.




