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i nventor of several patents directed to inproved water distillation and

degasi fPRMHIPIsyst ems. 25 The water distilling apparatus of this invention
relates to the apparatus

Description of the Related Art
10
Known water distilling apparatus generally comprise: a closed boiler; means
for continuously feeding water to the boiler; means for removing and means for condensing
the steam and other vapors evolved in the boiler. As the water in the boiler is being heated
to produce steam, any air in the boiler is forced out. In addition, volatilizable chemical
15 components present in the water will boil off and combine with the steam being evolved.
Because there is no air in the boiler, the volatile impurities cannot be oxidized. The steam
together with the volatilized chemical components will become condensed in the condenser
so that the resultant distillate will contain therein the (volatile) chemicals. ' In instances
wherein the raw water exhibits a disagreeable odor such as is produced by sulfur
20  compounds and the like, most of the known to the art distillation apparatus will tend to
concentrate the odor compound in the distillate and make the distilled water even more
distasteful than the raw water. The inventor hereof has long been concerned with this
problem and is the inventor of several patents directed to improved water distillation and
degasification systems.
25
The water distilling apparatus of this invention relates to the apparatus
described in Applicant's prior patents U.S. Pat. Nos. 4,420,374, 4,612,090 and 5,203,970,
which patents in turn constitute an improvement over the apparatus disclosed in Applicant's

earlier patent U.S. Pat. No. 4,339,307. Briefly, the water distilling apparatus described in



described in Applicant's prior patents U S. Pat. Nos. 4,420,374, 4,612,090
and 5,203,970, which patents in turn constitute an inprovenent over the
appar at uwaosed206ed in Applicant's earlier patent U S. PRCT/UB/08475339, 307.
Briefly, the water distilling apparatus described in WO 01/68214
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the |i quesgnt indhe wates ip e 1eef¥eijoi r. A vapor outlet in the boiler above the
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t he boiler and the reservoir so that the liquid level in the boiler will be controlled to the liquid
level in the reservoir. A vapor outlet in the boiler above the water level thereof is coupled
to the condenser coil disposed within the reservoir container and the condensate outlet of
20 the condenser coil extends through the wall of the reservoir container. The condenser coil
is positioned so that the liquid in the reservoir will cover a major part or all of the
condenser coil. With this arrangement and with the heater(s) in the boiler energized, the
water in the boiler will heat to boiling almost instantaneously and the steam generated in the
boiler will be fed out to the condenser. Whenever the steam generated within the boiler
25  exceeds the capacity of the boiler outlet to the condenser to remove the steam from the
boiler the steam pressure will force water in the boiler through the fluid conduit back into
the reservoir. Then, when the steam pressure is relieved (by outflow of water to the
reservoir and of steam to the condenser), water will again flow from the reservoir into the

boiler. Pulsation and recirculation of water as just described continues throughout during

30 the operation of the distillation apparatus.
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15 SUMMARY OF THE INVENTION

According to the present invention an ozone generator is placed in the boiler

of a distillation or degasification apparatus. When water is forced back into the reservoir, a
vacuum is created in the boiler which sucks in air through the condenser. The oxygen in

the air is then turned into ozone, a strong oxidizing agent, with the ozone generator. Steam

20 formed in the boiler must pass through the ozone before entering the condenser and

therefore any contaminants in the steam are destroyed.
Discussion of the invention

25 Ozone is a thermally unstable allotrope of oxygen. It is a powerful oxidizing
agent which has seen increased industrial use in bleaching and chemical manufacturing
processes réquiring strong oxidizing agents. In the laboratory, ozone is usually generated
by passing an electric spark through a stream of oxygen. However, ozone may also be
prepared by exposing oxygen to ultraviolet light. Because ozone is such a strong oxidizing

30 agent, it is receiving much attention for use in water purification.



Di scussion of the invention 25 Ozone is a thermally unstable allotrope of
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In the appa i'S Tnvention an ‘'ozoné generator Is placed in the
boiflper. The ozone generator is preferably placed above the water |ine
where it can interact wwth the 15 air brought in through the condenser
during the periodhepasaipsaf thednegntione water in the boiler. Typically, the
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invention. 20 Optionally included in the dist ation apparatus of the

i nvent i Bire ozmpe Igeneaator is preferably placed above the water line where it can interact with the
15  air brought in through the condenser during the periodic pulsation of the water in the
boiler. Typically, the ozone generator makes ozone by generating an electric spark.
However, the use of an electric spark for generating ozone is not necessary. Any process

for generating ozone from air is sufficient for the operation of the invention.

20 Optionally included in the distillation apparatus of the invention may be a
stirrer as taught in U.S. Pat. No. 5,203,970. The stirrer preferably is made part of a fan
assembly such as the fan assembly that forms part of the distillation apparatus described in
the related patents U.S. Pat. Nos. 4,420,374 and 4,612,890. Conveniently, the stirrer rod
can be made an extension of the fan rotor. Advantageously, the fan removes the steam and

25  gases that bubble up from the reservoir water.

Optionally included in the distillation apparatus of this invention may be a
deflector insert in the conduit connecting reservoir and boiler and/or in the condenser coil
tubing. The deflector(s) generates spin and turbulence in the water passing between

30 reservoir and boiler, and/or causes turbulent fluid flow adjacent the tubular wall of the

condenser coil.



stirrer as taught in U S. Pat. No. 5,203,970. The stirrer preferably is
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apparent” 5 fromthe foll owi ng description and acconpanyi ng draw ngs

form ng part of this Application. BRIEF DESCRI PTION OF THE DRAWNGS FIG 1

is a fragnentary plan view of one enbodl ment of the distilling 10
apparatus in accordanc;. ; a cross sectional
view of FIG 1 taken arefg = 3 is a cross
sectional viewof FIG 1 taken aI ong the I|ne 3--3 thereof and illustrates

air circulating rEens] Gard fRdmeNtab"lamONedl BEroneaBibsdifaent of Shé distNESg
sectional view showi ng the boiler and a fragmentary 15 portion of the tank

t akén a@ppargtus hie a¢dondange withothe Ivention; FIG 5 is a di agrammatic vi ew show ng

the condenser t UtifIG(.: gnlg %Ic?cl)srg%egtiongle\];ilevevc(}f%IG. 1 taken along the line 2--2 thereof;

FIG. 3 is a cross sectional view of FIG. 1 taken along the line 3--3 thereof
and illustrates air circulating means carried by the container; and
FIG. 4 is a cross sectional view showing the boiler and a fragmentary
15  portion of the tank taken along the line 4--4 of FIG. 2.
| FIG. 5 is a diagrammatic view showing the condenser tube containing a
deflector.
FIG. 6 is a diagrammatic view showing the fluid conduit containing a

deflector.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings and more specifically to FIGS. 1 and 2 it may

be seen that the distilling apparatus in accordance with this invention comprises a
cylindrical tank reservoir container 10 having a pair of handles 11 secured to the side
thereof. A boiler 12 having instantaneous heating elements 13 and 14 therein is affixed to

25  the side of the tank 10 by the fluid connectors 15 and 16. The fluid connector 15 includes
an elbow 17 having a shoulder 18 and a threaded shank extending through cooperating
openings in the wall 19 of the boiler 12 and thé wall of the container 10. A nut 20 engages

the shank of the fitting 15 and together with a resilient washer 21 provides a water-tight

seal for both the tank 10 and the boiler 12. A water inlet conduit 22 is fixedly coupled to

30 the fitting 15 by means of a nut 23 so that water within reservoir container 10 will

-5-



FIG 6 is a diagrammatic view showing the fluid conduit containing a

defl ector. 20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring
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seal ably connected to the fitting 16 within container 10. The outlet 29 of
t he contiemstdy aR dvbraized filtet 1l Mds BGrposedatcomglensate outlet 31. As best may be seen
15 in FIG. 1, the coiled condenser tubing generates a cylindrical region 100 at the center of the
reservoir container 10. Reservoir container 10 further includes an overflow pipe 32 which
is connected to a fitting 33 sealed to the wall of the container 10 and a drain cock 34 for
draining water from the container (being useful for cleaning and maintenance). A water
inlet valve 35 is at the upper portion of the reservoir container 10 and has an inlet 36, an

20  outlet 37 and a hand-wheel 38 for regulating the water supply in order to maintain an

appropriate supply of water to the reservoir container 10.

The boiler 12 is shown more clearly in FIG. 4 and in the preferred

embodiment illustrated herein consists of two housing elements 39 and 40. A wall 41

25  disposed between the housing elements 39 and 40 includes a peripheral seal 42 which is
releasably clamped between the outer rims of the housing elements 39 and 40 by clips 43 at

the periphery of the boiler 12. This arrangement completely seals the boiler formed by the
housing element 39 and the wall 41. The whole boiler can be readily disassembled for
cleaning. The heating elements 13 and 14 in the illustrated embodiment are carried by the

30 wall 41 and are connected in series by a lead 44 connecting one terminal of one heater to
one terminal of the other heater. The power line 45 has one lead 46 connected to the other

terminal of the heater 14 while the second lead 47 is connected through a thermostat 48 to
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t hrough the wall of container 10 and provides the condensate outlet 31.
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reservoir water within reservoir container 10. The air circulating means which is shown in

FIG. 3 comprises an inverted dished cover generally denoted by the numeral 50 over
reservoir container 10 which includes a flat upper wall 51 that is perforated or apertured,
20 an upwardly extending peripheral wall 52 and a downwardly curved peripheral wall 53.
The lower peripheral edge of the wall 53 carries three or more diagonally disposed rollers
54 each having spaced discs 55 rotatably carried by a shaft 56. The discs 55 engage the
rolled edge 10' of the reservoir container 10 and accordingly provide an annular vent
between the cover 50 and the top edge of the reservoir container 10.
25
The flat apertured wall 51 of the air circulating means supports an electric
motor geherally denoted by the numeral 57 which powers a shaft 58 extending through the
perforated wall 51. The fan 59 is mounted on shaft 58. Power is fed to the motor 57 by a
cable 60 connected in a conventional manner to the motor. If desired, switch means may
30 be provided for operation of the fan. The fan motor 57 is covered by a vented dome-

shaped housing 61 that is securely fitted to the cover 50 and is attached thereto by any



operation of the distillation apparatus. Included in the boiler is the
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wal | 53 carries three or nore diagonally disposed rollers 54 each having
spaced rdseseair bantaintnl @ bhd/ theagafiee s diychargedahtougb théTmudirsapening engeegahe he

roll ed edge 10' of the reservoir conjainer 10 and accordingly provide an
annul areYRKRIT CRRAINSE A0 R HogRier 98- afvdthfrrquréepH@d@é)foffant%%tl@géhm 5o

ul ar YRHRIr CBBEEEH sgeldnn periond
Cuppor (o iy EprdiEn ARG SpRHE N et el e d0 3l 36130

power s w thhaigh peffoeaédwdil 59 anllopeging bhethr@ehfi vewhab2th wkdr Hbsingled. fan 59 is
nmounted on shaft 58. Power is fed to the notor 57 by a cable 60 connected
in a conventional manner to the notor. If desired, switch nmeans may 30 be

provi ded for operation of the.fan.. The fan not i vered_ by a vented
one. shaped houdtnd 810t H5eh 110 B ery WK 081 iR EbRSH" dpers
at t ache@nh&t&iog vattomorM ¥haft $8 WOHR B 4n BEPréfsably0RR Mot nstkiséalY axiaRp@as. | n
the illustrated enbodi ment of the invention, the dome-shaped housing 61
fri cti chakyyndsicglageervohigegionilpiansidle obtdndsasencod RE anduermibates at the stirrer
15 blades 102 immersed in the reservoir water. The depth of immersion for stirrer blades 102
is not critical, but preferably, they are not deeper than the bottom of coil condenser 27. In
the mode illustrated herein, the stirrer rod was positioned modestly off-center to avoid

interference with the outlet bend 29 of condenser coil 27, see FIGS. 1 and 2.

20 In the operation of the distillation apparatus of this invention, the reservoir
container 10 and boiler 12 are first filled with water to a level at least substantially covering
the heating elements 13 and 14 as may be observed most clearly in FIG. 2. It will be
observed that when filling reservoir container 10, water will automatically flow through
conduit 22 into the boiler so that ultimately the level of the water in the reservoir container

25 10 will be the same as the water level in the boiler 12. When energy is then supplied to the
heating elements 13 and 14 they will function to boil the water within the boiler 12.
Oxygen in the air above the water is turned to ozone by ozone generator 120. Steam
generated from heating elements 13 and 14 rises through the ozone and enters inlet 24. The
steam then flows through the condenser coil 27 to be condensed therein. The condensed

30 steam will then discharge through filter 115 as the distillate (liquid) product from the
condenser outlet 31. When first operating the distillation apparatus, it is generally desirable

to discard the distillate product until the water inside reservoir container 10 has attained a
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In one node of fan operation, air is drawn into the air circulating neans
5 assenbly through an opening 62 in the donme-shaped housing 61 and then
down t hr w@hi/6d2e4 perforated wall 51 whereupon it is direpcrgsdnssisar dl y
over the reservoir water in reservoir container 10 and thereafter is

di scharged t hrough the annul ar openi hg between the reservoir_container 10
and it S198@kpPTRiNg fempraatues, s perferably fsahSbesrer 0 dageee: e HBhichy s
air in through. r -0p&enj bet ryoir. co | ner its
cover SO, FBB BNl Lo e S RERGEE g Bl e e ' G2
i n ot gatehfastst fHnGle chflei®y Jag 276 dcdofhiedats thé sehmrprédudedd Afcbréixggnds
froman integral connection with notor shaft 58 at the hub of fan 59

pr ef er abhgadmftsteam isndavelopad iwithimsheaboiler o2 andnigie sidamnpressiar willsferaeoliquid egi on

100.insid f d il 27 d t I nat t th tirr | 102
i s Qe RGO FE S oot G, SRR, RGN hss b opbi 1Y B BT Ses
102 i §ef@fingthd Isk@tne pRULurbr STRE MY . oft BRYWARE RRh HeaRfler LiRAN cbhtmidRE t OM

of coil condénser 27. In the node illustrated herein, the stirrer rod was
posi t i qeaeratm desiduymoinf the éwiler. tIheawaciuuin dantesrdietcebe drawn throhgh diltet é45 bend
29 of condenser coil 27, see FIGS. 1 and 2. 20 In the QPeration of the

di sti | 1188 R capdrnsern eules 1y Faxeling, breyednthe cpdenseiopitbf¥iing dmdhs Ratler 162 ang

cover! (AefRE st ket HoFidk KOUBLEn 1 B GUEL sBernBET0 S APy i1

me S may 0
FI G0 2.stdain pidssurbevithi sty beitkrtibatlisve@nwhiek Ivillagais fiow ahroughnhaicosduitl 02
water will automatically flow through conduit 22 into the boiler so that

ul ti matbark inteethe hpdler afith fhe vegulethatnthereewilk bera, perodie rexgtadr obwatey fgw | pe

t he sang_ as, the wate evel .in.,the boiler, 12 n ergy.. i l'ied
o the ieuap G BRARE Aty s e PopdfHSEh 21171 s gty PRE SR,

Wit hin bifistAid Mbrelfapid REYGSE in Eerhft@atdtd o V8ser isir Wat@' witRint ME R8Fraln@r 0ZONE
by ozone generat or 150. Steam generated from heating el ements 13 and 14

ri ses tlfr byghntrivetiog duat aved andt ghoyeithe dieaunparied tostheanesarkiein watemdy tthe ough

th d il 27 to h d therein. Th d 30 st. AN
Lnd GIREERBASARE RPBRIRET PO 27 1RGHIS SEHUS i &t POTEL RGO D) HPBRBLT r om

i s QRREr ST R, oF MR el SRRET b o s bl bV er POt v
wat er  itampetature $efrthe iwater dnthaileret2)1W thasdiatilizaé¢ meld ba condensed in condenser 27.
Preferably the reservoir water should be kept in the range of 180.degree. F. to 190.degree.
F. This temperature level will boil off undesirable components from the reservoir water
20  (prior to actual distillation thereof), and also serves to operate condenser 27 adequately. To

maintain proper operation of the apparatus, a substantial proportion of the feed water which

enters at the inlet 37 ultimately is discharged as overflow through tube 32 and outlet 35.

As has already been pointed out, a mechanical expedient to facilitate

25 maintenance of a distinct temperature across the condenser coil tubing is illustrated in FIG.
5. Shown there is an enlarged partial cross-section of condenser coil tubing. Inside the
tubing is a deflector 77 whose purpose is to generate spiral flow movement of steam and
condensate to the tube wall. Also, flow becomes more turbulent thereby helping heat
exchange across the tube wall. A like deflector 79 may be provided in the conduit

30  connecting reservoir container 10 and boiler 12 (see FIG. 6). The purpose of deflector 77
is, of course, to create turbulent mixing of the water so as to avoid any temperature

stratification either in reservoir container 10 or in boiler 12.
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-8 WD 01/68214 PCT/US01/ 08575 nornmal operating tenperature which
preferably is 180.degree.-190.degree. F. (which is rapidly attained).

Heat ers Moane2i# are designed to heat the water within therbsilmsrsat a
rate faster than the condenser coil 27 can accommpdate the steam produced.
Accordingly, a head of steamis developed within the boiler 12 and the
steam pressure will force liquid 5 fromthe boiler back through the conduit
22 into the reseryoir. .container 10 thereby. .relijeying.the steam pressure.
The f1ow of 1 he.vall dPafRBRT PRGOS SRR ¥nichobts og3 o, 3 SRRELRC I Lo,
in the Paitlclof tRAnVARHTS GRAIPRVIA of @ fh@r,dgmabllsw aeberkizéd @ilted 1 thé nt o
the condenser outlet 31, traveling through the condenser and exiting in the
boi | er condensauplitdat 314 dncthe remteldimgnt dllisirated heregh thex pyemizeédriiltehel 16z sne

gen ratoroaéq. As soon as the 10 steam pressure within the boiler is

rel PevE8PORAHET- wi Il again flow through the conduit 22 back into the
boiler with the result that there will be a periodic reversal of water flow
t hrough the conduit 22 and air flow through the condenser 27. This

pul sating acti on Fitasull§ sabsorba anyr ergaajei chaterziealse arg taripéraveuneitiofthe he
reservoir water within the container 10 by contrjbuting heat over and
above tcRBAgNsaE. iThpalithes theocandansates 8p g ispeakdiud alsgyit aptevias asuncHAr a¢ratipn
condensfg{lﬁlcé%i hde%Zatelt also results in a constant renewi ng of ozone in the
boi | er. e Penperature of the reservoir water, however, is always bel ow

t hggoboiling tenperature (of the water in boiler 12) so that distillate

wi || be condensed in condenser 27. Preferably the reservoir water should
be kept in the ragbasotlragy. bhegrpsentedout theldistiidpstpneapparqys Thihds irvepeemt ur e
level will boil off undesirable conponents fragmthe reservoir water

(o' or Prad1ap Phlsatfy TapiGheTnERabryT v fEh e i e P 2
condensgek 2dd fslefi¥aiRbY bofler 12BhAt&efvodr PPEITHRPRLR! pilfuRhs biectaRRasRers, a
substantial proportion of the feed water which enters at the inlet 37

ul ti mat28dl yAi mulsh eft (serage cprassuoy Gofml bailer H2opagbest thbmgB2hadndanséretub8ig, in/s has
alrsady been pointed out, a nmechani cal expedi ent t@ﬁ%gcilitate %ﬁ

mailAt erfaiasd ghregtion dpriRgta Searp cieALiaten RU1Ses Sdng copriearile out dirpugh, Bty | s

i1l ust rﬁgﬁ‘d]"ﬂﬁf}, clg_'drghgntlé're\?’&(QMu%tE%rﬁJlée? ANiCafLOGH BRN fifkd! lfiQHr%’uﬁﬁ%é on of
condenser col ubithg. I'nside e
condenser, into the boiler. Thus, the filter 115 acts as much to filter air drawn into the

condenser tubing, as it does to filter distillate leaving the condenser tubing.

20 Manifestly, the pulses are not equal in their effect. Steam is being generated
in boiler 12, then is condensed in condenser coil 27. The distillate is discharged at the
outlet 31 through filter 115. A net movement outflow movement of distilled water through
filter 115 results. At the same time, a small net inflow of air into filter 115 and condenser
27 results. The distillate, e.g., at 190.degree.-195.degree. F., is hot enough to heat filter

25 115 and prevents microbial contamination of the filter. This means that air which enters
oversized filter 115 during the suction pulses is retained therein and becomes sterilized by
the hot filter before entering condenser 27 and/or becoming absorbed in the distillate. The
reason for providing a filter 115 that is oversized is precisely to increase the residence time
therein of the inflowing air. Overall, the result is that air heated and sterilized in filter 115

30 partially aerates the distilled water improving the palatability thereof.
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tubing is a deflector 77 whose purpose is to generate spiral flow novenent
of steam and condensate to the tube wall. Al so, flow becones nore

t ur bul entwo besly hel pi ng heat exchange across the tube mar/iusoidssike

defl ector 79 may be provided in the conduit 30 connecting reservoir
container 10 and boiler 12 (see FIG 6). The purpose of deflector 77 is,
of course, to creXhie onhbo¢régin embrilimgenss of Hie WaertionsBavgsbees Hygraiedhagd

t enper at ur tratification either. in.reservoir container.10 or in i ler
1o <o Uit e dith, sois oo b IRE hedehidr i b SP PG 50k bh el o
has beeqferbRURRhAR iRPArAHE $iétn tHR tﬁ_feas‘égp&;ﬁacpipixtihthérdoﬁvent' on is the provision
of a filter, preferably an oversized filter, at the condenser outlet 31.
In the enbodiment illustrated herein the oversized filter 115 is a 5
carbon filter. Filter 115 absorbs any organic materials that are carried
over with the condensate. It polishes the condensate, so to speak but al so
it achieves a superior aeration for the condensate. 10 As has al ready been
poi nted out the distillation apparatus of this invention operates in a

pul sating fashion causing water to flow through the connecting conduit 22
back and forth between boiler 12 and reservoir 12. The sanme pul sations

af fect condenser 27. A pulse of (steanm) pressure fromboiler 12 passes

t hrough the condenser tubing in a 15 forward direction during a steam
generation pul se, sendi ng condensate out through filter 115. Then during

t he reverse suction pulse, air is drawmn into the filter 115, through the
condenser, into the boiler. Thus, the filter 115 acts as nmuch to filter air
drawn into the condenser tubing, as it does to filter distillate |eaving

t he condenser tubing. 20 Manifestly, the pulses are not equal in their
effect. Steamis being generated in boiler 12, then is condensed in
condenser coil 27. The distillate is discharged at the outlet 31 through
filter 115. A net novenent outflow novenent of distilled water through
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filter 115 results. At the sane tine, a small net inflow of air into filter
115 and condenser 27 results. The distillate, e.g., at 190. degree.-195.
degree. WoQoi/es2mbt enough to heat filter 25 115 and prevePrCHURIIISSTS a
contam nation of the filter. This neans that air which enters oversized
filter 115 during the suction pulses is retained therein and becones
sterilized bg the hot filter before entering condenser 27 and/or becom ng
absorb } -distillate. The reason for providing a filter 115 that is
oversized is precisely to increase the residence tine therein of the

inflowing air. Over a' |A nledfod ©8 gl'(;q#'cﬁlétahﬁﬁ drwgt&a%x%Qu@tr\ghi%B %f'nk)h%@sd in
filter 115 30 partlal y aerate |st| dwat I npr ovi ng e

pal atability therpeofidingl® diDilRtib6 SippdraRisTcblbpiisiag Sy Svatshhiréservarid yontaitdeai n
enbodi nents of the invention have been illustrated and described herein, it

i s unddRr¥ing ddvateRinlel andoxtletotherete prrmseisd sq g QreksRlS TESFIYAY falatplethsrde

t herei

01/ 65213 BT HRRE AT b @i ForkliGe ARRE 708 eORlibn bESIER bongity og
wat er phe®YiEr Wi vediecHOPtd D€ From ReObUiRE NG s@afli 15del dedtida@bf A datdr Usvel in
conprising a water reservoir container having a water inlet and outl et

t her et dhe boitesdeading &0 asondgngerelmmersed els@ﬁvr@w\'@f, smoetet fran spid cogdensgr
boi | er servoir con[ th an.,open connection between

ot o 18 MRehiihe bafbatals ahd B pAetaciomlg if Shig Bl ARapPe comnest Lon pery

over head of th? ‘Qﬁéiﬁ(aidiﬁ%’%' pﬂeHeteﬁxﬁﬁe@Qé\}&rof' RABY \R/Qtela Hﬁ%ﬁ@ihé'ﬂ@@@r sed
in the reservoir, an outlet fromsaid condenser to discharge condensate

and an voranatgemdr enoving) vesdrdfrboi k&d ; cetadneraan tiaflow ngiten wiriehd enagntains eal

| evel of reservoir water i ntroduci eed water.into and renpvi ng wat
from s&FAPLBMIGIThEe f&{‘gf‘aow rlé&j Bgﬁj Rithe ESHYOY andehgglpg thfr %(a‘ieﬁ%%

range r r sai d
boi Iger gélga%)denr%rtét ngﬁag%egr{lhg&s%tgg% %‘3@2?2}9’{"%‘ ?%&gﬁ@gg%%g&gew e{feeo bEy sai d

ozone generator and passing into said condenser to be condensed therein by heat exchange against
the reservoir water whereby the reservoir water becomes heated and the heated reservoir
water becomes devolatilized and deaerated prior to entering said boiler.

2. The method of Claim 1 wherein the boiler periodically generates
more steam than can be accommodated by the condenser thereby causing a pulsation
wherein water is forced to flow out of the boiler back into the reservdir by steam pressure,
and the steam pressure pulse is dissipated whereupon water flows back into the boiler from
the reservoir, said pulsation also causing periodic flow of condensate out of the condenser
and periodic flow of air into said boiler.

3. The method of Claim 2 further comprising stirring the water in said
reservoir with a mechanical stirrer.

4. The method of Claim 3 further comprising providing a filter at the
outlet of said condenser.

5. A device for distilling water comprising:

a water reservoir,

a boiler smaller than and connected to said reservoir; and

an ozone generatér in said boiler.

6. The device of Claim 5 further comprising a mechanical stirrer in said

reservoir.
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generator and passing into said condenser to be condensed therein by heat
exchange against the reservoir water whereby the reservoir water becones
heat ed amdovhes2ieat ed reservoir water becones devol ati | i pedvandssmsaer at ed
prior to entering said boiler. 2. The nmethod of Claim 1 wherein the boiler
periodically generates nore steamthan can be accommobdated by the
condenser t her ebyl. causihegleaicpuif Sbino A fusther esimprisingea filter af he gatlet of saidw out
of the boiler back into the reservoir by steam pressure, and the steam
pressuFBN®&e i s dissi pated whereupon water flows back into the boiler
from the reservoir, said pulsation also causing periodic flow of
condensate out of the condenser and periodic flow of air into said boiler.
3. The method of Claim2 further conprising stirring the water in said
reservoir with a nmechanical stirrer. 4. The nmethod of Claim3 further
conprising providing a filter at the outlet of said condenser. 5. A device
for distilling water conprising: a water reservoir; a boiler smaller than
and connected to said reservoir; and an ozone generator in said boiler. 6.
The device of Claimb5 further conprising a nechanical stirrer in said
reservoir. -12 WO 01/68214 PCT/ US01/ 08575 7. The device of Claim6 further
conprising a filter at the outlet of said condenser. -13 WO 01/68214

PCT/ US01/ 08575 AMENDED CLAI M5 [received by the International Bureau on 14
August 2001 (14.08.01);
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original clains I and 5 anended; remaining clainms unchanged (2 pages)] 1. A

nmet hod for producing a distilled water product which conprises: providing

a distil Ivadooes2appar atus conprising a water reservoir conpai/meel/oshaEvi ng a

water inlet and outlet thereto connected so as to create a reservoir of

water therein and a boiler smaller than the reservoir container with an

open connecti on between containerfﬁ?ﬁgE Qﬁh@ﬁsfor water flow to or fromthe
idft

boiler, a steamline [Q:Xe?\re eIRtTem al ffon 1€ X usti25'01t(hﬁ)8_.0b9i ler leading to

a condenser i mersed; ) Hhfs 1 53 S LML reMBiniRgdIdiRE untiaRtl Bagesgondenser to
di scharge condensate and an ozone generator in said boiler; and maintaining

a predetermned | evel of reservoir water by introducing feed water into

and renoving water f.rom &aiethaioft lodedingh ditiflédomateriBdWRWhithBRiphdésns a
tenperature in the range of about 180 - 190 F. in the reservoir and

heating the water iglosididg dbtiRkioh appARRLEAIRIsHeaMted BRriLRRASSI NY
t hrough ozone generated by said ozone generator "and passing into said

condens e i hewsen N sAdobMLRE o DRl sSEHIRAR FASLDS] of Dl BERLYOI

wat er whereby the reservoir water becones heated an eated reservoir

watt et DecqolPuRlIN lanafdaddidod EARLALS GNP HontBnBOKSL LG SO €T

and operating the distillation apparatus suc at SUT T e BRERY P 4 ann
into the Ik \ 0, erator.to nerate enough ozope to
pur iy ¢ ol EE fof Wb BBk /a7 5B RAE pREACY Bt o o AR B e S To Fbe

peri odi cal l. t re .steamthan can be accommodat.ed by the
condenseﬁlotlﬁégeg@@ég%%g?%&nﬁyanggfn%iBh BFEPYy %&“@Ftng‘gg S?lgrce nET 19 | ow out
of the boi.ler back.into tcre reservoir by st qam pressure, and the steam
pressur e Adfﬁ % condgnsate g AOLRRE CERBHAT WaridbotleooRd back into the boil er
fromthe reservoir, .said pulsation also causing periodic flow of

condensat e out of tRULR wEReretgrpnprhlere) o gesemvpisyags byitntrodyeing Sesdovavei | er .

3_ The nmethod of Claim?2 further conprising stirring the water in said
reser voi rinff 40d IgOKERS Higtes flomssaid pantainer pra flawEnpRDiBHEETE N RTEGEWES in

the range of about 180° - 190° F. in the reservoir and heating the water in said boiler to
generate steam, the steam passing through ozone generated by said ozone generator and
passing into said condenser to be condensed therein by heat exchange against the reservoir
water whereby the reservoir water becomes heated and the heated reservoir water becomes
devolatilized and deaerated prior to entering said boiler, and

operating the distillation apparatus such that sufficient air is drawn into the
boiler and past the ozone generator to generate enough ozone to purify the water therein.

2. The method of Claim 1 wherein the boiler periodically generates more
steam than can be accoramodated by the condenser thereby causing a pulsation wherein water
is forced to flow out of the boiler back into the reservoir by steam pressure, and the steam
pressure pulse is dissipated whereupon water flows back into the boiler from the reservoir,
said pulsation also causing periodic flow of condensate out of the condenser and periodic
flow of air into said boiler.

3. The method of Claim 2 further comprising stirring the water in said
reservoir with a mechanical stirrer.

14-
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WO 01/ 68214 PCT/ US01/ 08575 4. The nmethod of Claim3 further conprising
providing a filter at the outlet of said condenser. 5. A device for
distillimgowassn4 conprising: a water reservoir; a boil errevakéiersstshan and
connected to said reservoir; an ozone generator in said boiler, and
connecting tubes between the boiler and the reservoir sized to draw in
sufficient air phast t¥he msthetoffdaim 3 fisther comprisingmowidmgghfiler attbet 0 purify
water in the boiler. 6. The device of Claimb5 further conprising a
mecharfuglal ofspidrqopderisar.sai d reservoir. 7. The device of aim6 further
conprising a filter at the outlet of said condenser. -15- AMENDED SHEET
(ARTI CLE 19) 5. A device for distilling water comprising:

a waler reservoir;

a boiler smaller than and connected to said reservoir;

an ozone generator in said boiler, and

connecting tubes between the boiler and the reservoir sized to draw in

sufficient air past the ozone generator to produce enough ozone to purify water in the boiler.

6. The device of Claim 5 further comprising a mechanical stirrer in said
IeServoir,
7. The device of Claim 6 further comprising a filter at the outlet of said
condenser.
15-
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