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pat ent scalideactien. t o i nproved water distillation and degasification
systens. 25 The water distilling apparatus of this invention relates to the
appar at us

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 evolived.
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
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i nvention hereof, conprisés in nore 15 detail, arelatively large reservoir
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nmouni ed and to one |de of .the reservoir AfI I d conduyi t._connects the
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controll Egehpm{]ﬁs“}dlg%%ellﬁéﬁh [ n the reservoir. A vapor outlet in the

boi | er bove the water |eve ereof is coupled to the condenser coi
di sposed within the reservoir container and the condensate outlet of 20 the
condenser coil extends through the wall of the reservoir container. The
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boiler will be fed out to the condenser. Wenever the steam generated
Wit hi n @hemalhbpider mounted on and to one side of the reservoir. A fluid condult connects the
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 reservoﬁ 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 recirculatios of water as just described continues throughout during

30  the operation of the distillation appararus.
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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 ozome 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 imdustrial use in bleaching and chemical manufacturing
processes réquiring strong oxidizing agents. In the laboratory, ozone is usuaily 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.
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In the boiler. The ozone generator is preferably placed above the water
Iine1 where it can interact with the 15 air brought in through the condenser

during the peri odigplgwgtﬁgbfgﬁ 18fedilag water in the boiler. Typically, the
ozone generator nakes ozone by generating an electric spark. However, the

use of an electric spark for generating ozone is not necessary. Any process
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i nvent i ofynd"B%nP@eRerator 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.
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DRAWNGS FIG 1 is a fragnentary plan view of one enbodi nent of the
distilling 10 apparatus in accordance with the invention; FIG 2 is a

cross sectional view of BRIEF DESGRIETIONIGhTHEVPRAWENGS? thereof; FIG 3
Is a cross sectional viewof FIG 1 taken along the Iine 3-3 thereof and

illustrates air ci | at.i ng .means, carried. b he cont aj.ner; d ELG .4 is a
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FIG. 2 is a cross sectional view of FIG. 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

Rei‘erring 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 ahd thé wall of the container 10. A nut 20 engages

the shank of the fitting 15 and tégethcr 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 mut 23 so that water within reservoir container 10 will

-5-
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desirably an oversized filter 115 is interposed at condensate 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 commpletely 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 ope lead 46 connected to the other

terminal of the heater 14 while the second lead 47 is connected through a thermostat 48 10

-6-
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15 In the preferred embodiment of the invention herein illustrated a forced air
circulation means assists removal of stedm and undesirable vapors liberated from the
reservoir water within reservoir' container 10. The air circulating means which is shown 1o
FIG. 3 comprises an inverted dished cover generally denoted by the numeral 30 over
reservoir container 10 which includes a flat upper wall 51 that is perforated or apertured,

20  an upwardly extending peripheral waill 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
berween 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 geﬁerajiy 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 firted to the cover 50 and is artached thereto by_any
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circul at] ns Lch.s shown in, Fl 3 conprises an inverted di shed
cover geh%?cgnﬁg ‘c’@ﬁgﬁe:dv AsTeupRn ﬁulﬁe‘?’é?a%dﬁ\yﬁ?’gpdl%éﬁﬁép? TEBFIY A nkater an
whi ch i nedse88 @nfzisdr 10RARthitRAfter ] | SthP&I] f an
upwar dl y gxt*e_ndi ﬁg peri pher al vvaclrl Sl%%% dZ do&l\%gg yl%trﬁ%gg{ %&‘lg%?etrﬁgl
wal | 53. resatveir] eoneaingreld pideitsicosntd®. oln theerewadst nicilecar fah agperdijoaath® fampy e

di agonal |y di sgos&g r%l lers 54 each having spaced discs 55 rotatably
carri ed H™3 A1 fhreygh te AngRiar OPeNg Retisen FAETVOiH FPRIAIne 4@ ang) itsgovernh g0

[ | kel ' anul L t th
covar 50 RS0 A Tord 0 420 Rl SRR by U P G20 e Aitng 1" '

apertured wall 51 of the air circulating neans supports an electric notor
general |y denoted by the nunmeral 57 which powers a shaft 58 extending
through the perfofat®Bay Raljeeniin Fiz Bam gurersradodfi exktends sframt asSntegralver

Is fed t : Q.X] cahil 0 nRECt ' conventional .manner to
t he not oérb.n!nF‘Fu Qesﬁ lel]g),zc_’ SW 1[%(? ] aﬁ@é"ﬁ%‘le"n%ﬁg%gs@é&gﬁb& @'&d‘of BFceaf?éﬁéf‘f‘gﬁy 8t the
fan. Thetht aplindrical résérviolr re@ioar K iRMd@ of Edtideflser 0BE 275BREINIANS bGe Sfrrbnat
is securely fitted to the cover 50 and is attached thereto by any -7
13SEA700ades 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 leve) 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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WD 01/ 68214 PCTI USO /08575 suitable neans. In the illustrat g Eﬁr‘?@gl ment of
the invention, the done-shaped housing 61 frictionally eng é

peri pher ahygal/ks2p2 of the cover 50. In one node of fan opepariusm/ossisr i S
drawn into the air circulating neans 5 assenbly through an opening 62 in
t he done-shaped housing 61 and then down through the perforated wall 51
wher eupamerint! ioperdiing etrepkremn werndi preforblyt e l8kdegronr I90magzee.i h. (Weisknvoi r
container 10 and thereafter _is discharged througth t he annul ar &ﬂl}] ng

bet ween Tepdly pEARG)oi Heaterntldi At 14 Breafiehgnes Lo §ed s g Wil the hde

of fan Orgggfgtﬁt{;ro e | 915}18%?&1%)1)6‘5\#%@} £ccb&r&o¥!51§gﬂé‘ _;L%Qlﬁl p}ﬁ'ﬂﬁl’:’éeﬂr RE’&ﬂdﬁH@gt od

bet ween contarner S cover rough perfo

wal | 51 Apchdopedidg 150&'éveld%k@blﬁhnﬂ&ﬂé b6ikeri 12 400K B shus pregsird. wilsfonaylidud seen
in FIG 3, a stirrer rod 101 extends froman integral connection with

mot o6 shaéh 68 beiler heackuthrodglf abe Songuiefdr mb) yhouesarveir rresmé@gﬁr ﬁ@wh%&'b)al ly
of the cylindrical reservoir n 100 .i nsi de ,of con 0|I

t er mi nat’é8eips tthe steapy PEQSS‘!FS b|’I§)8e§0\10g" fhﬁn%’i’@édp T9TH I§2‘F1e §elf1 Cﬁ'/ét

The dept n9,f ﬁﬁ*@{@hm e BAleE" el RAER chBges did '8k arhb mh%% tmtsr SN

prefera are not deeper t ant e bottomo coi |l conden

t he rTDdQntd ihldeoha&rEélr befeeiyl, tidvelisd throwgh thedondensposnd exineg m*mhkebmﬂqr via
off-center to avoid interference with the outlet bend 29 of condense coiI

27, see Foles24 |anéhlu=‘rt2by E@Viqing Frestb paYaeni foh thS1OZORR BEREIRIOF |14Pi ot MR dLUs of

th| I nvention Q e enkichSdu 3211 ed
ﬁowat SR BreFsyt e\%"ef eas 1% gfl aeﬁt F”aa}]':?y CO\%I&JI kr}g{” lJ’hﬁm'@ib-jegt |Cng uét | enments -

13 and %Cﬁﬁnfﬂimehﬂ)&b&ﬁiwm’b mh thethetey wild bkl Gpedlodit trevishl b waedsfiow ed

that when filling reservoir container 10, water will automatically fl.ow

t hr ough thumgliuthe @adWATE e aisoflowr through ke @p@dmﬁqreﬂ/ tF@Sll@%ﬂthfaGElﬁ%
t t { I
. The. DERHIB BT Dol PG Ao 16 st bt e e o PR Ty bR fide Y T

and 14 tfipyy WoblritutBg tHe@Not @ B hbdveempaietr indpdritiniot e h@d:ﬂverr Jater baggen
in the air above the water is turned to ozone by ozone generator 120._ Steam

gendbat exttibn oof) the aoherpse! eoikA7s IBalspdeshits rms%gomergncwm fzerfae 4p dhe
enters il et

condens P ¥her iT"ﬁ le%eéa%g%%; 5de§"69%{5 Vo 0 : eg%e 1%8;5 %%éléﬁ{)hﬂre g&h&'é’) e
filter JdmpesnirdQoing vidibrainebdilel q) §b Rt Q@ﬁﬁitc f\nhl)rﬁetd@denscd in condenser 27.
Preferably the teservoir 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 actua)-distillation thereof), and also serves 1o operate condenser 27 adequately. To

maintain proper operation of the zpparatus, 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 temperarure 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 10 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 1G 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 lemperature

stratification either in reservoir container 10 or in boiler 12.
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condenser outlet 31. Wen first operating the distillation qwm it is
general |y desirable to di scard the distillate product until er

i nsi de resgp\kszigontainer 10 has attained a 13 SEP 2004 WrPukednris

PCTI US01108-57-5 nornal operating tenperature which ;C 180. degree. -190.
degree. F. (which is rapidly attained). Heaters 13 and 14 are designed to
heat the water within the boiler at a rate faster than the condenser coil
27 can accommopdat e the steam produced. Accordin a head of steamis
devel oped within thAn adsitienal Ioptianal ¢xpedisele sy gs%@ﬁ@ﬂ vipund ﬁ@YW&CP'équIH 5
fromthe boiler tﬁack t hr ou h the condwt 2 int Ef reserv0|4lﬁgont Lper 10
t her eby PTRRICECRSi R FHERUQD: n\hﬁrpé%‘é}%}P%o T Bl Brla Yheh fREtrare

boi ler iy %%n%gﬁ%i]& (ya g;epfere forafent HHstA: kd‘ thbgne b 'o@érsuIE'EﬁIVeQCH@”isC@USeS

air to be rough Into the condenser outlet 31, traveling
t hr oggh dahsnceienser and exiting in the boiler via outlet 24 and thereby
provi ding fresh oxygen for the ozone generator 220. As soon as the 10 steam
pressure within the boiler is relieved, water will again flow through the

conduit 22 back iato t er vvlthther frel

periodi c reversal %ﬁtcﬁaltqgr bifﬁ%% AWhPHRIGH FH %é (5,15“ t 2&3%’ \:ﬁ\)ret‘ ‘P’I(a’ dhe
through dohigefs8iRdER R isKes: méf RbAdeRsHLS &bl tBGp @@&twmlsd 12 abhibvesi Ns\ipeAOF Qeraiph d
increase in tenperature of the reservoir vvater within the container 10 by

cont ri bubr tig deedensateer and above the heat inparted to the reservoir water
by the 15 action of the condenser coil 27. It also results in a constant
renewi ng of ozone in the boiler. The tenperature of the reservoir water,

however, is al WaySA?%laQ\@(lrteF@beQén fhred o S{W Al fidrok ptat"fﬁué"@f Bis lifiveRQbn er

12) so that distilTate wl e co ense in condenser Preferably the
reser v0|crpemé£tn sfmﬂdaﬁngdaktﬁpm chusidgheateang dlov tlix%ﬁgldel;;r emneEtmg gonduit 22
190. degr ee. IS terrperature |l evel will bqil off ';Pdesu le c onent s

fromt hebaFlé%ﬁ\fBFP bravesn bajler g2i 396 TedTYRIE 441 . TRA a9 PRSAUORS AREFe B eS5hd
al so Se@’;ﬁ‘sfx Q 199 OF %@Pg%aﬁ@f o%g bR HPLESYs thfGugh Rk HoRbhsBY mﬂg ina

operation’'o A appar a su anti a roporti of the feed water

whi Qb efohwesrg directiog durhigt a 3eatt] fénRitieh \pulse, demchhgltgmmemnerﬂﬁﬂo@gh tiiteough
tube 32 and outl et 35. As has already been _pqinted:-out, ani C“&h
expedi ent13t o Them dnriagthe rowrseasstienaRse B in et e (e @fﬁeﬂ rBSs

the condgasgfeSOhlo btPbAkr SThld, U8 BRbL5 4 Bef's 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 ime
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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5. Shown there is an enlarged partial CTOSS-SCCti On of con?sgi?gmgoi

tubing. Inside the tubing is a deflector 77 whose purpose enerate
spiral fl qyygpysignt of steam and condensate to the tube yerilusetdssses flow
beconmes nore turbul ent thereby hel ping beat exchange across the tube wall.
A like deflector 79 may be provided in the conduit 30 connecting reservoir
container |1C and bwhileronly césge drtfadirfgnts bhehepiivensen hivedbédnediuonraidd and s,
of course, to create turbulent m xing of the W2tCT so as to avoid any

t enper atdgsaribedtreaeinf itdaundersiopd ithat ajierapense changes canwt mpdidicauqusgpay he BieHE er
12. -9 #g SEP ﬁ904 W 011 821§1PCT1U803/%ﬁ525 An addi tional optiona

expedi erPErI WHOAL SEBETRE AR PN PRG AP Th PRt i ce of this invention
is the provision of a filter, preferably an oversized filter, at the
condenser outlet 31. In the enbodinent illustrated herein the oversized
filter 115 is a 5 carbon filter. Filter 115 absorbs any organic materials
that are carried over wwth the condensate. It polishes the condensate, so
to speak but also it achieves a superior aeration for the condensate. 10
As has al ready been pointed out the distillation apparatus of this
invention operates in a pulsating fashion causing water to flow through
the connecting conduit 22 back and forth between boiler 12 and reservoir
12. The same pul sations affect condenser 27. A pulse of (steam pressure
fromboiler 12 passes through the condenser tubing in a 15 forward
direction during a steam generation pul se, sending condensate out through
filter 115. Then during the reverse suction pulse, air is drawn 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 the condenser tubing. 20 Manifestly, the pul ses
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
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outlet 31 through filter 115. A net novenment outfl ow novenent of distilled
water through filter 115 results. At the sane tinme, a small net inflow of
air into filter 115 and condenser 27 results. The distillat#&35%Pglli at
190. degree. -195. degree. F., is hot enough to heat filter 25 115 and -
prevents mcrobial contamnation of the filter. This neans that air which
enters oversized Filt ek mttthddurpradpcinge dsantled eatepprodes whichroptrpnsssd t her ei n
and becones sterilized by the hot filter before entering condenser 27
and/ or becom ng ahsevitiad aidistiilagortipphrialuk abrRprisiipes witeaRSdivdiPtonpiy i di ng a
filter 115 that is oversized is precisely to increase the residence tine

therein piyiddhewhidf inRaitboilef thefdorthdcred s Gs fRStdid a teleV BiRbs Rhter i6RIed and
sterilized 1'n filter 115 30 partially aerates the distilled water

~ i nmprovi ng t.he.: .l ] L LSOl / 08575
w1 o oty DRTPERLRRIeh Utk PR opieher Ry SNt Al BERy ATy ana

descri bed .herel it ks uynderstood that alterations anges.. and

modi 11 catiouen s water hEwdoSThED BRbelIPe hafeh Bef hrFRg of PEN Aol e cope

and spirjt thereof. 1 SEP. 2D04 1. /A nethod for oduci n distilled

wat er pr%ﬁﬁ& a@bﬁﬁ e imgnersedip thedpsey oy %ﬁe{)ﬁ%‘?isﬁ‘ﬂ Cg’b%ﬁf%t“hs

conprising a water reservoir container having a water inlet and outl et

t her et 0 HFHARECORACEINIHAG D QzpRgeBeraior gxwrdksilergprd wat er therein and a

boiler smaller than the reservoir container with an open connection between

contai ner and boimaptamgmg amedetermingd/lavel afreservoinwatey bydntrasucing feedevater| | ne

overhead of the water level in the boiler leading to a condenser.imersed

i n the ristandgtmoviagwaigt fremn skideonisiakrkt @ dlodemsorhittomaidiagshaemgpergtoredensat e

and an ozone generator in said boiler; and maintaining a predeterm ned

| evel ofthe smet vabounERCEF 199P H. it the deserviofy ahd Behting therwatérih eaidbeiler @novi ng wat er

fromsaid container at a flow rate which naintains a tenperature in the

range ofgentrattstehfi0he sleQfh gassingithidigh basiR p¥dritedbifls i adons gerdionimtier i n sai d
boiler to generate steam the steam passing through ozone generated by

sai d ozgnpesigeines Qlddondéiler BdE hitnded terdid by heARHAMISEY adaisDife FeRélgnsed _
therein by heat exchange against the reservoir water whereby the reservoir

vat er begaemBmdr@RitRdreddoil Bt akREs hESRI MO e NS fesBREH Waker 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 accommodated by the condenser thereby causing a pulsation wherein water
1s forced 1o 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 mechanica) stirrer.
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devol atilized and deaerated prior to entering said boiler, and operating
the distillation apparatus such that sufficient air is drawn into the

boi l er and past the ozone generator to generate enough ozone tol HGEP 2§kt he
water therein. 2. The nmethod of Caiml| wherein the boiler periodically
generates nore steam than can he accommpdat ed by the condenser _thereby
causing a pul sati dh whetgmethpdicd Claims fghe sgmpasiig BRviding LRt RbtSoi | er * back
into the reservoir by steam pressure, and the steam pressure pulse is

di ssi pat @dlewwiseinoodensert er fl ows back into the boiler fromthe reservoir,
said pul sation also causing periodic flow of condensate out of the
.condenser and perisodi c A ddvivw fof digtillingd witer @&ipelisingi | er. 3. The met hod of
Claim 2 further conprising stirring the water in said reservoir with a
mechani cal stirrernwatddeskn@dirPEP 2004 4. The nmethod of Claim 3 further
conprising providing a filter at the outlet of said condenser. 5. A device

for distilling watgp;E0mXiksinddandtofdc-tl 1& 58 Fal@vbir- @ boiler smaller than
and connected to said reservoir; an ozone generator in said boiler, and

connecting tubes Id.ar d.the reservoir sized to draw in
gﬁ to?%grhg}'ng%top B safd bo?%r _arEch

sufficient air pa zone genera 0 produce enough ozone to purify

water in the boiler. 6.The device aof .Claim.>5 further .c rising a
mechani cal stirref IR §ord 8’(?78?1}8.‘3?.1]%3@‘12’% ] 516%35 % Pur t her

corrprising,afi.lter at the outlet of said condenser. . . .
sufficient air past the ozone generator to produce enough ozone to purify water in the boiler.

6. The device of Claim 5 further comprising 2 mechanical stirrer in said
TeSETVOIr.
7. The device of Claim 6 further comprising a filter at the outlet of said

condenser.
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