1 DI STI LLATI ON APPARATUS AND METHOD.Thi's invention relates to the field of
chenical engineering and to sol ute-solvent separation and nore
particularly, to apparatus and met hod suitable for consuner and |ndustr|al
use in.distilling of water. Techniques for the separation of a solute from
a relatively non-volatile solvent are well known andfhave'pqensused for a
nunber of years. However, such techniques are often“codpFek'+h-operat|on

i nexpensi ve and consumne Iarge anounts of energy. Thus, 10 t he
application of these techniques,.on a Ia}ge scale, is limted. For exanple,
the purification of water froma saline source or brackish supply or from
tap water, requires a considerable amunt of structure. Various approaches
for water purification from sources 15 of the type described include

mul ti-stage flash eva OMoABBRRATUSEANDEHERiRSUr € for
evaporation reverse osnpsis using hydrostatic pressures,. vacuum freezing;
distillation (nostly batch type) based on the boiling of water; npisture
recovery 20 based on | arge anounts of air-water contact; and

el ectrodi al ysi s based upon ion exchanges. The probl ens which the foregoing

approaches encounter are significant, such as the fabrication of special
menbr anes, and the u of special alloys for protecting machi nery
agai nst corrosi on oﬁﬁhiﬂ +é%eﬂﬁﬁ9"oFe pEes F@cﬁﬂ%nﬂ*?kﬂsﬂfreqU|re hi gh
energy conShepired foginasmingandrtevapbnbesnlpentosepar@tnidrar
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Techniques for the separation of a solute
from a relatively non-volatile solvent are well known
and have been used for a number of years. However,
such techniques are often complex in operation,
inexpensive and consume large amounts of energy. Thus,
10 the application of these techniques, on a large scale,
is limited. For example, the purification of water
from a saline source or brackish supply or from tap
water, requires a considerable amount of structure.

.Various approaches for water purification from sources
18 - of the type described include multi-stage flash (
- evaporation making use of reduced pressure for

evaporation; reverse osmosis using hydrostatic

pressures; vacuum freezing; distillation (mostly batch

type) based on the boiling of water; moisture recovery
20 based on large amounts of air-water contact; and

electrodialysis based upon ion exchanges.

' The problems which the forégoing approaches
encounter are significant, such as the fabrication of

special membranes, and the use of special alloys for
25 o protecting machinery against corrosion or scaling.

Many of these techniques also require high energy
consumption for mechanical or evaporation purposes.
similar considerations are often involved in the



'solutes. It i's especially desirable to have avail able at a point of use,
purified water both for drinking and other purposes. Firstly, the health
~beneff4s are we|l known; secondly, a centralized purified water supply
could not maintain i'ts high quality if it2ais delivered through conventiona
pl unbi ng structures; thirdly, while there are water purification devices
whi ch are commercially avail able, they are not nodestly priced, and they
require frequent maintenance or replacenent of key conponents while
consuni ng | arge anmurisi®dc CHRT peratlon Because of the numerous
pr obl ens “associ at gg %t}] convgntgixgggf‘ltst FICPUARE RERATS PR iques
advant ageous f or house 4100 hibTetatiively penamvbdatd leomedviesrttd yo@and
econonical ly pur|F? lpgesr from wat er supplies at the point of use of the
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According to a fur aspect o1 Yhe' Thy
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said space, anddurlnq operation. o

Because of the numerous problems associated
with conventional structures mentioned above, it is
advantageous for household and public use to be able to
conveniently and economically purify water from water
supplies at the point of use of the water. The present
invention relates in particular to improvements in
distillation apparatus and methods which will satlsfy

the need for such a water source.

According to one aspect of the'present invention
| - there is provided a method as claimed in Claim 18 in which
N the liquid is formed into a column having upper and lower
' ends and said aerating step comprises creating.air bubbles
in the liquid column near the lower end thereof. |
| According to a further aspect of the invention
there is provided distillation apparatus comprising:
‘a housing having therein a compartment for
receiving liquid to a predetermined level to leave a space
above the liquid, a lower fluid-receiving chamber and a
fluid passage extending between and in fluid communication
with said space and fluid-receiving chamber:;
means positioned in the housing adjacent to and
below said 1liquid 1level for heating 1liquid in the
compargment to form a vapor in said space, and



- 2a neans positioned bel ow said heating nmeans for aerating liquid in the
conpartment, the apparatus being constructed and arranged such that the
vapor in the space noves downwardly through the fluid passage-to the ;ﬁi
f1ui d-recei ving chanber in heat exchangs relationship witth the liquid in
the conpartnent thereby causing the vapor to condense to forma dlstlllate
separate fromthe liquid contained in the conpartnent in the

fl ui d-receiving chanber meahs gmanﬂﬂonm&ebelow|saiﬂrheatdngomanmﬁmﬂbntus
and met hod of égﬂﬁ$ﬁ§61§§ﬁia”ﬁﬁoihéohxﬁ§5rtﬁgh%te separation, particularly

the distillation o nvention-is espPecially adapted for
consuner or home use bukhptappaxapus keing ransfmcked radoperanggdssuchat

it is suitabl enher thlehefagiyt Nin Okhe/Sepape! movesodowrRi s EiFbegs €nd

i ndustri al well. The a p ratu of, £ he preesent invention,includes a
“housi ng haV|nglﬂﬁal RPSERFR H#1 %ﬁg SﬁﬁgﬁFﬁénﬂg ag
recei vi ng wat exchange ¢mmaﬂﬂcn$h1pﬂunthvtuer1iquudtmnatﬂsocpmpafhmena
fluid passage CALVMLE {er r L | o] e L upper
port i on of thiPereEf°Eatibifo) She v4BBE LU LERabASE LR FOMEC] aistil IRRHEDDC
and mai nt ai nsseparakeefrom the slbrmm ngontahBedt dne the cerpaximent in

provided in tagehggghagrggggw&haecﬂgﬁb@& and in-alocation within the water
conpartnment. The aerator operatés to direct air under a slight pressure

into the water so that apHe bpdsent invention is directed to an
apparatus and method of improved design for solvent-

solute separation, particularly the distillation of
water. The invention is especially adapted for
consumer or home use but it is capable of being made
and operated.so that it is suitable for other
p01nt—of-use appllcatlons, such as offxces and
industrial use, as well. '

The apparatus 6f the present 1nventlon
includes a housing having divider structure to form one
or more compartments for rece1v1nq water to be |
distilled. The d1v1der structure also presents a fluid
paséaqe for recelvlng water vapor which is formed when



can be generafed in the water. The air bubbles will rise and break the
surface of the water as the upper 10 °~ part of the water is being boiled
by thé<heater. ,This causes a vapor pressure to be generated in the space
above the water |evelf and water vapor is then caused to nove through the
fluid passage downwardly to a | ower chanber i@ which the water vapor is
collected as a 15 condensate. As the water vapor noves downwardly in
the fluid passage,the YpReE porfieom efchtaegeaterainohbeibousingeisater in

the conpartnent ofev: M@d%tﬁ W%eé@é‘r%ﬁféh'ﬂe&b& SHﬂpﬁéi%QEnsstne
preheated while eff ct vqﬁy edu;a { he erat ure of e water vapor 20
to cause it to corffd H%% ¥ A ?ﬁi&??l %ﬁaEﬁﬁﬂensate collectible in
the | ower chanber fron1whuﬂnnf&erhtnrlisuprwvudé® inrﬂmefhdusinbladluater
can be removed. Sqyer of h present

i nvention ar@ di secl OSECF%EI’EI n. ‘?\ onleéée%ﬂg’yﬁ%% h‘[éh o‘ﬂ%ﬁ:ﬁﬁ

conprised of a pl gompantmentext Ghie@ernatar melpﬁm%stmm%eannuphédr
together to form g ryltarnga s U DHEI NS WhA b U be&ﬂ,yiés

passages with recesse ein rOV|%69 to 30 accQmmo te t e aerator in
the 1 ower part of claﬁ’e WRkRE € t%f?e’a’fé?“‘?‘?ﬂ-?*’he"hbb
part of the housi mg,seé\arm&mdak:amdasqrmeje:f ttheassttexr tasmttideuppéer

| evel is always a atgn. T £ ous
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easﬂ/other and Mhlgge tgrough the fluid passage downwardly to a lower
chamber in which the water vapor is collected as a
15 condensate. As the water vapor moves downwardly in the
fluid passage, it moves in heat exchagge relationship
to the water in the compartmént of the housing:; thus,
the water in the compartment is preheated while
effectively reducing the temperature of the water vapor
20 to cause it to condense to form a distillate or
condensate collectible in the lower chamber from which
the distillate in the form of distilled water can be
removed. o _
- Several embodiments of the housing of the
25  present invention are disclosed herein. In one
_embodiment, the housing is comprised of a plurality of
extended, vertical plates which are coupled- together to
form a plurality of compartments and a plurality of
- fluid passages with recesses being provided to
30 accommodate the aerator_in the lower part of the
housing and_to accommodate the heater in the upper part
of the housing. A control can be providéd to assure
that the water level is always above the heater. Thus,
the system can work on a continuous or intermittent |
35 basis to supply distilled or potable water in the lower
chamber.



above a | ower chanber for receiving the distillate. In 5 athird _
. enbodi nent, a single cylindrical wall surrounds a plurality of open top
t ubes, with the regi on outside of the tubes being the water eonpartnéﬁ% and-
t he tubes being the fluid passages for water vapor. In all enbodi nents of,

t he housing, the aerator and heater are provided such that the aerator\MII
generate air bubbles in the water whichsrise to the water surface as the

wat er near the surface is boiled by the heater to formwater vapor under a

slight pr essure whi ch mweseédu@av &ﬁbé@ﬁné\ﬁé%fvéﬁerhb{]&?ng”d ¢harough the
passage or @3§§§¥¥h é{ event % ﬂgnsatlon as It roaches the
| ower chanber of.the appar at us. ?e Ui TERR fﬁlfﬂ%rb?éﬁeﬂ?mPﬁVEntlon
provi des an¥PAfPod&® mﬁmemmtm farhel sand |whicw ofewater,

wher ei n suc8bappaballvwed¢hdthb nd ot her
or o Hacr vl Al e R ETEh

poi nt - of - us l,cat 0.8s to _
consun%tlong gﬁgkptﬁ gﬁﬂﬁ&lweﬁts&%gﬁﬁaﬁ%%%ﬂ9ﬁ1QQ%uﬂﬂ¥knﬁ%#ﬁﬂ#&ﬁ% an
appar at us ahdeheraddtyf ofhepenpsopesubelsed with thahafedior sutaas atus is .
of ‘mniml &f zendncupes’ Bbegl endi dhtkk BohBhdt O?n\é%lfy anflf Ehe! PuiEg OF water

m ni nu expendi ture energy. A

in a relatiyvel ort
further lﬂﬁﬁﬁaéwﬁ %ffiﬁggppﬁ§§ﬁ9e§n§@ﬁtVﬁﬁegOvapﬁFbVI6@53&4 appar at us and
nmet hod of tewddddmenies cof belle | houding, t theappratbysahachedesraagenbi ned

heat ,exchapgeyy Jdd' siptmit §9'e&?@taéﬁe@s@twmC@Qﬁggkhayagﬁs'gned to,

oper 3% in a manner, to.reduce energy reguirenen
further enbSPRRe® dF Th YAtRRMPIGR NSt ERe (eater spphrgeudsand

met hod for thehaatet heair aiehangeradd inkoblédppathe hayoeretoi N the
solute or form water vapor under a sllght pressure which causes '
flow of the water vapor into ‘and. through the passage or
15 passages for eventual condensatlon as it approaches the
lower chamber of the anparatus. ‘
One embodiment of the present invention
provides an improved apparatus and method for

distillation of water, wherein_Such apparatus. and

20 method is suitable for home-and other point-of-use
'appllcatlons so as to prov1de potable water for human
consunmption. '

A further embodiment of the present 1nvent10n

provides an apparatus and method of the type described _
25 wherein the apparatus is of minimal size and operates At

to distill a relatlvely large volume of water in a

relatlvely short time and with a mlnlmum.of_expendzture

of energw. . | o _ |

A further embodiment of the present invention

30 PrOVideSan_apparatus'and method of the type described

in which the apparatus'includes a combined heat

exchanger with sblute-solvent separation capability

designed to operate in a manner to reduce energy

'requirements.

35 ' A further embodiment of the present 1nventlon
provides an apparatus and method for enhanced heat -

exchange.with no moving parts involved in the solute or



golvent passfng to the heat exchanger wherein the apparatus operates by
injection of gaseous bubbles which rise through the solution between
extengad vertical plate to avoid the need for noving parts in 5 t he
apparatus itself. A'though the specific enbodi nents described herein relate
to water distill'ation, it.will be appreciated that the invention relates to
the separation of any solute froma solvent or vice versa. 10 It could be
such that the concentrate is of interest rather than the distillate. In
this regard, fQBl%é%@P' t:he ratus and met hod of the present invention
may be used to concent I SSL qug?’ (ﬁXQQP¢E$ENQNQreinohmé from
water, or to cBHEéﬁFF&FeO%mtES byi naaalcﬂtc&ﬁ@ﬂ%éé&ué% Hr waste
treat ment. | nwhvbasly eaﬁestnybgggegﬁgogoghtggﬁ %%Qgratuséa; the present
i nvention may .oner fg subta e g suc 1%t gon whi ch
is inert to the so Lﬁ%&%& E%I nvef |Eb€rE§Fd for m0V1n9 partBign 1 is a
fragnent &y péisphannaratuswitsebffirst enbodi ment distillation apparatus
of the present invention, parts being broken away to illustrate details of
construction; _Fig. 2 is a vertical section through the 25 apparatus of
Fig. 1, showing the plates which formparts of the apparatus: Fig. 3 is a
perspective view of a nunber of adjacent plates of the apparatus of Figs. 1
and 2; Fig. 4 is a perspective view of an alternate 30 formof the plates
Lg;tfgebfgrk)ael;lét us of Flﬁfthguc?hndtgé spegigkg'egbpgi%egtrssggggr\i%e\g ew

herein relate to water distillation, it will be

appreciated that the invention relates to the

separation of any solute from a solvent or vice versa.
10 It could be such that the concentrate is of interest

- rather than the distillate. In this regard, for ,
example, the apparatus and method of the present

invention may be used to concentrate juice or syrup or

N\

to separate alcohol from water, or to concentrate some

15 mineral dissolved for recyele or waste treatment. In
many cases, the aerator of the-apparatus of the present
invention may operate on a suitable gas, such as
nitrogen or argon, which is inert to the solute or
solvent of interest.

20 - Fig. 1 is a fragmentary perspeetive view_of a.
first embodiment distillation apparatus of the present
inventioﬁ; parts being broken away to illustrate
details of construction; :

| Fig. 2 is a vertical section through the

25 apparatus of Fig. 1, showing the plates which form

parts of the apparatus.
Fig. 3 is a perspective view of a number of
ad]acent plates of the apparatus of Figs. 1 and 2;
Fig. 4 is a perspective view of .an alternate
30 form of the plates for the apparatus of Figs. 1 and 2;



: ' ' ¥
away and in section, of a second enbodi ment of the apparatus of the present
I nvention; Figs 5A and 5B are cross-sectional and 5 perspective VIQM&
respectively, of another enbodiment of the apparatus; Fig. 6%is a V|eww *
simlar to Fig. 5 but showing a third enbodi mrent of the apparatus of the
present invention: and 10 Figs. 6A and 60 are top plan and
perspective views, respectively, of still another enbodi mnent of the
apparatus. A first enbodi ment of the disgillation apparatus of the present
invention is broadly denoted 15. by the numeral 10 and |ncludes a housing
12 provided with a pai Figh 5ppssadpeni@ach4v%nwiu% BHaR Shds 18 (only
one of whi crawaeysahqummnsgbgmg) ggd asggékgme g ‘The hoJ’S| ng al'50 has a
top 22 coupg%ﬁa h the_si des and ends an Cove H fﬁbﬁﬂethe housi ng.
20 § Rerfhe BTeﬁﬁﬂgthVEQtignprOV|ded with a plurality of
vertical, substantlal I!"&i%(tfahchampﬁmt&ﬁe%r&@scgeééfoﬁﬁﬁcﬁﬂdapart ina
manner to dpeirdpelkity vient gld g set of
conpar?nentg 2 Ean a S??(#E (Fecﬁgéwsagép fﬁ h?ﬁsﬁﬁﬁﬁglﬁﬁ“ﬁave open
bottons 28 ?&lg Rarek 50nnun|cate with a | ower chanber 30 which is
adapted to receive analqanﬁans dl&uehiedmmnmﬁtiomﬁadfsfﬁﬁﬁhe condensate
deri ved fr@'ﬁcﬂvﬂhé"éH:ﬁii:‘@neﬂﬁgoﬁ?ﬁéntTQ? tHE Bpaheacad 4F lHgg each second
conpartment__26 %: onvergé | ower ends Ich are in erconnected at
| ocation 3PFERY :5"%??%&%%Te at the conpartment-26 is out of fluid
commgpi cati on with | &ders.cheiznd 3B yare tthep valan andppetrspatsie all are

in fluid CQ@EUB'C%Eb%@dﬁﬂﬁéﬁyyﬂbﬁnéﬁﬁll another embodiment of the -
apparatus. o/

A first embodiment of the distillation
apparatus of the present'invention-is broediy'denoted'
15 by the numeral 10 and includes a housing 12 provided
with a pair of opposed sides 14 and 16, a paireof'ends
18 (only one of which is shown in Fig. 2) and a bottom
20. ‘The housing also has a top 22 coupled with the
sides and ends and covering the top of the housing.

20 The interior of housing 12 is provided with a
plurality of vertical, substantially extended plates 23
which are spaced apart in a manner to divide the W/

interior of the housing into a set of water
compartments 26 and a set of fluid paseages 24.

25 Passages 24 have open bottoms 28 (Fig. 2) which
communicate with a lower chamber 30 which is adapted to -
receive and contain distilled water formed from the
condensate derived from a diStiilation process. The
two pletes 23 defining each second compattment 26 have

30 converging lower ends which are interconnected at
location 32 (Fig( 2) to assure that the compartment 26
is out of fluid communication with lower chamber 30 yet
the water compartments 26 all are in fluid
communicatibn'witb each other..



7 An aerator 34 extends through a lower recess 35 in the plates 23 in the
| ower portions thereof as shown in Fig. 1 and 2. Aerator 34 is a holl ow,
box-| Pe structure which has a perforate surface 36 5 (Fig. 1). A tube
40 is provided to couple the aerator 34 with a source of air pressure such
as the outlet of a blower or conpressor (not shown). Each fluid passage 24
is isolated fromconpartnments 26 and fromthe regions around aerator 34 10
by proper sealing at top 42, at bott om 447and at sides 46 (Fig. 1)

However, conpartments 26pQrgLei Ui L cation with the region
adj acent to aq&gtpr 4, %ﬁuﬁ?fﬁﬁéﬁlagtgggggg%ngﬁﬁﬁggﬂgalé°ﬁefor ceEdel 46
(Fig. 2), the ttat¥t ¢ 1P1atese23 ninokhar ower spovt toms 16heredfi ade recess

35 surroundi ngtasmatior Bidy. thuend the CREPREGIEI SiL6 S Bbdy, i N fluid
conmmuni cat i on pdA ¢ fluid c nication with fluid
passages 24. )_J;Sjilrfg%crekac pé*srgé]ag“gpfgézp iogsa%eat v?eee’ff% rs‘iﬁto%ﬁﬁ at®nt
conpart mdnt s AE1G-hd )l uild HWPe &L defe PV ided £9 ouplwe dthe adratyer

rel ati onshi p wit kithe awalotirde ofdjafiae Praima SBIH S2G&nA MalRde gat er 50
i s nmount ed inahgggbgg %% Regh, %c&pgg{ en o%% reof. Heater 50 can be of
a

any ‘suitable type, such as a e.ectrlcﬁtl$ r',” a solar 25 heater, a
gas heater or the |ike. ER§h SdiadsPassrge 2dstisatiisodatiedatfaons0 i s shown in

{:i gs. % a{lﬁ 2cafiphetinignesnpsi sad (ffroal?);n:&!er &Eib%ﬁe?r%ap\fmitaﬁli'a%b@ par al( ::_el
o each other,_and _exien .a_rece in es,in ousing (Fig.
1). Thé‘?eces%33gr$§égogegféﬁﬂiggr%§8 {fRe ?E BoRthed4 2 gngﬁ Sgaes

€cess 35, or ¢ erdentical to
recess 35, is44n(Figi dlromiiave¥eroncetPArEBAPLSt AEnare2énbfiuid. out of

I-\l:(igd comMuNi Setirhaii va € fogagheh| the pagsadcad4ab¥nti tbugeshtarpaul of side
a

f
" | 54 d bot t | 56 whi | ed yget t
Pespegtiye?néggns?a ggégﬁggﬁfafﬁsléggogéggﬁog?dgppgﬁgg ggbﬁzgqgnoupper

(Fig. 2), the water will reside in compartments 26 and
15  in the recess 35 surrounding aerator 34; thus, the
compartments 26 are all in fluid communication with
each other and out of fluid communication with fluid
passages 24. Since each passage 24 is between a
pair of adjacent compartments 26, the fluid in passages
20 24 is in heat exchange relationship with the water in
adjacent compartments 26. |
. " A water heater 50 is mounted in housing 12
near the upper end thereof. Heater 50 can be of any
suitable type, such as én electrical heater, a solar
k/f 25 heater, a gas heater or the like. For purposes of
illustration, heater S0 is shown in Figs. 1 and 2 as
beinq comprised of a pair of tubes 52 which are
parallel to each other and extend in a recess 37 in the
plates in the housing (Fig. 1). The recess 37 is
30 similar to the recess 35, or can be identical to recess
35, is in fluid communication with .compartments 26 but
is out of fluid communication with each fluid passage
24 by virtue of a pair of-side'panels 54 and é,bottom
panel S6 which_gre coupled together and to respective,
_PS adjacent plates 23. Each side panel 54 has an upper
o opening 58 therethrough which places the upper part of

recess 37 in fluid communication with the corresponding



openi ng 58 therethrough which places the upper part of recess 37 in fluid
comuni cation with the correspondi ng 8 fluid passage 24. . (penings; 3

are al so above water. level 48. . Top 22 covers the housing 12 and is dseve
t he upper ends of fluid passages 24 and conpartnents 26 fo allow the
passages of water vapor to fluid passage 5 24. "One or nore vent holes 25
are al so provided on cover 22 for venting sone volatile substances. In
operation, water  to be distilled is directed into housing.12 in sone

sui tabl e manfdiid RassRge ROugiPREN IS 38 e aloncakove waterl| | 14 (Fig.

10 1). Thewss ers.l s *hp exd Qf.bvéité) tHE KOuSing 19 éﬂdaléeélﬁiavé‘S above
heat er 50. V\Q%réthe %o%; \é%;]eg ’d% has been Teached, aerator 34 is -
energi zed to Cause 5 s RaRSages (34 IR TOPPAKEMERtEh26uat er

t hrough conp&ot mardiow Ztexeaspadaages rofFivatdr vidpoierd efludd paséagehave been
ener gi zed- as |1 | he r water level
48 and to caa'\sag vgpl)%r %%@&énde}’g %ove?%%t%ﬁ% eé/r?vg‘ggg‘r?}% vapor wl |
be under a cEPVEFN 23r £8FuVeNting, Sone welafdlke \gnkgtanses. 48 by virtue of

the 20 conti nuous rirne dperditidijbhidtfer HUNRE /PN ivleq i s vapor
pressure is Uffl% gnt use th% por. to be forced i nto openi ngs 58 and
t he upper en % TSFf s&é‘éf@s RSARY . zﬁfhﬁ'&%eﬁﬂ‘m}%mmww t hr ough

fluid passagas Zhrwhgheanhepeap.mg eondenore aide oflarsEdl @ L5(Figwnhi ch

gravitates ipto | e A drain
tube 6 6|s p?%V|d2 f SQ%?b%%ngqr%P&%heq@%%ﬁégggﬁgﬂ#gﬂﬁp‘%ﬂer anber 30.
Wat er can be ﬁ'dﬂéd“ﬁsaﬁeéf&eﬂe? efo§8i-ng When Ehes Proper Wakey rﬂcﬁv%ﬁnown) _

under the comasobeah gehenel,3Beratdensar ishietergived &o xa@e/aihich

directs mateEO Qégue from the aerator and to rise in the water
through compartments 26 as shown in Fig. 2. The heater
15 will have been energized. as well to cause boiling of
the water near the upper water level 48 ‘and to cause
-vapor to be formed above the water level 48.
The vapor w111 be under a certain pressure in.
the space above water level 48 by virtue of the
20 continuous rise in air bubbles from aerator 34. This
vapor pressure is sufficient to cause'the vapor to be
forced into openings 58 and the upper ends of passages
24 (Flg 1) and then into and downwardly through fluld
passages 24 where the vapor: condenses as condensate
25  which gravitates into lower chamber 30 through the
bottom openings 28. A drain tube 60 is provided for
drawing off the condensate from-iower chamber 30.
Water can be added as needed to housing 12 by
use of a tube (not shown) under the control of a level
30 sensor which operates a valve which directs water into
opening 29 and. into hoﬁSinq-lz. In this way, the upper
level 48 of the~water.ean_be'kept at a particular
height in the housing so that the. heater will always be
submerged in the water and will continuously ereate
35 vapor above the water Ievel, 'An opening 39 is further
~ introduced into housing 12 for exiting the water from
water compartment for cleaning purposes.

]



obening 29 and.ihto housing 12.  In this way, the upper |evel 48 of the
water can be kept at a particular height in the housing so that the heater

Wi | | afmbys be subnerged i n. t-he water and wil'l' continuously create 35
vapor above the water level.  An opening 39 is further introduced into
housing 12 for exiting the wat er from wat er conpartient for cleaning

pur poses. 9 Fig. 3 shows a second enbodi9ent of the plate structure for
housi ng 12. As shown in F b ates 23a and 23b- are joi ned together

al ong adj acent outer, ver 8a| 8§32§bseﬂﬂﬂﬁ|QﬂhQﬂtm£th¢mn5mbvp1$méhe

enbodi ment  of tﬁErBF§P§§ §h§mh°u5159932 1 a&dé&ddh\&H(ih# ré?§%y out er

bl 1 of 230 (Fygee s Tao b ot o neaCcbel il naly mdiaceng cntam udes

l1s of 23d S
rﬁe | ower recéségg%g%%& ?€E%$v?%§ t hEhASr ASotoake Fh@pmm@a’wnem6$&e87 for
recei vi ng t he. [RRRadingtiy.ofl thevslstés! sReehheh ?HBQd'EEQBdO e plate

havi ng rOJectlons
;?31[ ughgrgsgf p'; fgﬂxggﬁf&ﬁ{é do%\%r.lgelﬁe‘;%?lﬂf%ereo?pl"ﬁ fo¥m QEPHEEPPﬁeaﬁQt hs
as shown by th &ﬁg‘qd{)ratt Heain pufien | ends hby ceuteravwal ¥si afceopart nent s

26 and for the(Fllgw af) .watitie ydade W&d $R6@H Ifn t Ry Pa§5§g§§ng4 l;hg

| ates can be |, stics or The t hjckhess o
Ean be typi caI QQ a%gnt%%golﬁ'?% J %e&i toa%T)S'fF‘F?‘l’c‘ﬁ\a‘%‘a t’F’?o?%’é‘?'F%ﬁs 23f
and 23g on theaﬁ¢aF€§ PREPEaSECELRS éatﬁokemgnﬁ;wﬁnqtthéINBntéthe air
bubbi es and the wat er vapp@ sg 3Roli8 Qemm&%&{eﬁﬁ%b&éﬁweoﬁ GpsSure
ndens tpon of vapor or evaporation
that the Iate %ﬁa EEu 9 h R% 1nvent10n the plates 23
of \the water, % hust BT AT hE 227 ¢ KR REPTS ’
— each having prOJectlons 23f and 23g'pr03ect1ng from one
face 23h thereof to form serpentine paths as shown by
the arrows for the flow of air bubbles upwardly in
compartments 26 and for the flow of water vapor
downwardly through the passages 24. The plates can be
made of metal, plastics or glass. The thickness of one
: plate can be typlcally 0.005 to 0.127cm (0.002 to 0.050
1nches). . :
Projections 23f and 23g on the plates increase
the path lengths o6f the flow of the air bubbles and the
water vapor so as to have greater heat exchange to assure
,that‘the latent heat of condensation of vapor is utilized
Y . for evaporation of the water, and thus minimize the energy
required. The projections 23f and 23g may take various
shapes. The height of the projections 23f and 23g, also
defining the width of the fluid passage, such as 24, or the

water compartment, such as 26, can typically be from 0.159
- to 1.905cm (0.063 to 0.75 inches).

Fig. 5 shows another embodlment of the
apparatus of the present invention, the apparatus being
denoted by the numeral 70 and including a cylindrxcal
hous1ng 72 having a bottom 74 above which is a lower
chamber 76 for receiving a distillate which is in the
form of a condensate formed by the condensatlon of
water vapor derived from water dlstilled in the



requi red. The projections 23f and 23g may take various shapes. The hei ght

of the projections 23f and 23g, also defining the width of the fluid -
passage, such as 24, or the water conpartnent, such as 26, can typicahﬁy be -
fromO0.159 to 1.905cm (0.063 to 0.75 inches). Fig. .5 shows another

enbodi nent of the apparatus of the present invention, the apparatus being
denoted by the nuneral 70 and including a cylindrical housing 72 having a:
bottom 74 above which is a | ower chanb®® 76 for receiving a distillate

which is i f or m of ondensate fornmed by the condensati on of water
vapor deri \?‘é’ylf%rncﬁ?h wa’?%r%f%t?’l@ed’??ﬁ%% 72 imchedes ng. Ivsthpsiend,

hogs;ggv\zzq;mﬂqmla‘ifd rcatlmgricﬁl oOmP ek |11 dihg ¢ Gl greners 74
an | alreakpaziedl AhaRATE ther_and fromthe outer wa 0
t he housi n?aﬁ tgrm a%ai r ofr,clf/%grﬂai%(}é\%% a"da-véf%’? %¥$%®nts 80 and

] th ks e dea)

¥
82, respectivaly. Forme aad@ite @ f elddddied with wat er
to a gertavateevebmpadtmeatisnger andsar,t %@be&({iwlryqun% &Lylindrical
fluid passggrp8feiBhel Lseb t her eof _by.the cylindrical wall nenbers
74. |nner man?74 ig sﬁr?gﬁﬁggdaneﬁgrgﬁxéﬁgn"§% c&agerihoc R
communi cat TR WR1R Wavel 2Bfpihendanersgomparsmentr 60gisur@Oundst hat t he
level of thelimdeicah trafdapaspage 83 whiah i8VBbufBdedt BRepanR | evel of

the water gy (GMas 82, The_upper part of eni ng 88 above
| evel 92 ignin 15 fiﬁ%%ﬁb goﬂ%ﬁ%i%ﬁ |%ﬁsmf h f ﬁpﬁrpﬁggggé484. A

ri ng0shap&FIHEANES R antrhteRer SRR 88iivhibtk cemmenicatésusi ng 72 near
the upper wienehad2ofcdiimraiaits Beeiid @2 SRS 1dbesbeaige i s bel ow

S aeone (58T, B 0 MRS SRS o7 £0 e LV e Nt
92, the same level of the water in compartments 80 and
82. The upper part of opening 88 above level 92 is in

15 fluid communication with flaid passage 84.

A ring-shaped heater 90 is _mdunf:éd in éome_
suitable manner in housing 72 near the upper level 92
of the water in central space 88. The heater is'below
the water level 92 and is adapted to be energized so

20 that the water adjacent to the heater is boiled to form
water vapor in the spaée_ss abové the water level.

A ring-shaped aerator 94 is in the housing
below heater 90 near the lower énd of space. A-_..
suitable fluid pressure device, such as a blower,

25 coupled to the entrance ehd 95 of aérator 94, forces
air into and through the perforations in the surface of
the aerator 94. Thus, air bubbles. are caused to rise
in the water to be distilled in space 88 when the
aerator is actuated. _ _

30 It is appreciated that multiﬁle ring-shaﬁed
heaters and aerators can be arranged in water
compartments, such as 82 and 80. And mofe than two
water compartments can be adopted. Figs. SA and SB
show such arrangements of multiple compartments where

35 heaters 90 and 91 and fluid péssagés-qs,_84.and 83

are shown. The vertical_plate Structﬁfe as shown in



{vat er vapor in the space 88 above the water |evel. A ring-shaped aerator 94
is in the housing bel ow heater 90 near the lower end of space. A suitable
flui d?pfessure device, such as a blower, 25 coupled to the entrance end
96 of "aerator 94, forces air into and through the perforations in the
surface of the aerator 94. Thus, air bubbl % are caused to rise in the
water to be dl:%élled I n space 88 when ,the aerator is actuated. 30

It is  appreci at £ that2 }?3IEerFﬂgdéﬁ&péHP%éaﬂeFQ the e¥liandrdcedn be
-arranged in maimalhsnpartnents such as 82 and 80. And nore than two water

.conpartnents can be adopt A apd 5B show such_arra nts of
nul ti pl e conpartnents mhéﬁ% %é%ggthéﬁtegg 96e§ﬂg°§ll§nﬂ°£Pﬁ£gSg§95ages 86,
84 and 83 are IANGe Fiw hubbles | to| flowsupwardly as shown in FigFi§. 4 can
al so be r egdl | et ash t0s té?sc?%ﬂéﬂ?if@é 'E‘@llk?atlgn&)pﬁéfi Ohe &BSgéefat or

I s actuate ow upwar

to cayse air e g
Heater 90 is aI%q}Héirﬂﬂ%l%cF VRERT PRLPW Fh ?h@t@ﬁe*e%h?%ns $ the
wat er bel ow t hdulilass e £l 5 the %MQSO{1§£ Bsptéesupéeisbhoil s,

vapor pr essureé %Slti@e hie%&bqyaq:g@t evef 5,%03 d?ﬁ%sgaggthr%ﬁﬁﬁe wat er

vapor wl | f|OM/ ecause” e vapor h fluid
passage 84 tommﬁtetmé’almmldﬂarﬁ&w ﬁ)‘ﬂ&ﬂ%l@h the vaper pegssure

col | ect ed%As it oM Rl H'ﬂ"ﬁdﬂ i t%eys& REQwigiiy P@ss apsy ¢ and 86,

It noves hea exchan e re ns wat er, I n space 88 and in
conmpartments 86 CShé‘— water FaRf oS P 22 and®% her eby
- condensed at athhghamemawapdnIﬁidwsadunnwdndmytﬁhroughﬂpasﬂugeian and

CO@U“ ed. thrauah ;&Y HoWdld 3 nidld exchaiyhk Kl {HEY &5 058 lvater
in space 88 and in compartments 80 and 82, so that the

15 water vapor is cooled and thereby condensed at a higher
rate while the heat from the water vapor is conducted
through cylindrical walls 74 and 76 to thereby preheat
the ﬁater and provide for energy savings'as a result.

Water is continuously directed into the

20 housing 72. through a pipe coupled with a water passage
98 (Fig. 5). To this end, a level sensor (not shown)
can be provided to-sense the upper level 92 at all
times to assure that it does not drop below the upper
surface of heater 90. .

25 Another embodiment of the apparatus of the
present invention is shown in Fig. 6 and is similar in
construction to the embodiment of Fig. 5 in that a
cylindrical housing 112 has a ring-shaped aerator 114
and a ring-shaped heater 116 therein at vertically

30 spaced locations within the interior region 118 of the
housing. Fig. 6B shows another design of the heater
116 at the upper part of the housing 112. And Fig. 6A
' shows a flat aerator 114 at the lower part of the
housing 112. Air bubbles arise from the aerator 114

35 and surround fluid passage tubes 122 all over. A
suitable fluid pressure device can be coupled to an

- entrance port 130 for the generation of bubbles.



the water and provide for energy savings as a result. Water is continuously
directed into the 20 housi ng 72. through a pipe coupled with a mater
passage 98 (Fig. 5). To this end, a |level sensor (not shown) can be M. SO
provi ded to-sense the upper level 92 at all tinmes to assure that it does
not drop bel ow t he upper surface of heater 90. 25 ‘ " Anot her
enbodi nent of the apparatus of the preseﬁ? I nvention is shomn |n Fig. 6 and

| t t h t
cyl inari cal 1 CS.”E §oweLet oLl e PUHEd. B8 booh Fedtad, ek Ehe. snapec

heater 116 t St1lertheengl eoholespaeed Wateri vapovi geherhlted nt eri or
regi on 118 ofby hmélcbsim;lm g whtes h&ﬁﬁvé”ﬂ&@ﬁéﬁdfﬁk%l@ret Qﬁtgeggﬁ 11? 4
aer or

at the upper ¢ cttu%{ t he housi 112, _And gﬁﬂ

at the | ower par W/ N ?&’H&’eﬂzlz%u yhichdegine; ftuidopassagesr at or
114 35 5 dan@qmmﬁgaj:ifnguat Petsesig €l 6w Seds ‘aitn%gtoweﬁ ﬁHaanQL-e fluid
pressure devi qmg r _the generation
of bubbl es. '%1%% cﬁj ﬂhg{)ﬁeégffgc l??ﬁo {ﬁe CRBRENg 112

t hrough a hollé‘tmm%t@? mn@émr&mmstm éxtendigtivé Lemgthabove

heater 116 flfows ﬁuﬁme&nduédﬁ@maw {rBx 1dijen)L22 which define fluid
passages 5 comruni c%[ % at_.their |lower ends wth a | ower chanber 124 at

t he bottom of housing Rhd oy, Whan AeTahen j i dHrenargisrdne shape
as to ggtendadebubbdels fage foaused teeati sexdmapaden @1 s )the ir

operati on, V\,ﬁggbqggahgg,elﬁgsltsgg&%re@ 39¢ w}ﬁlet t%‘éath%%%v%’lfe tiE}ﬁsed to

rise in space 118 and the air nove pas 2 heater

boi I's the waVBFeRdpddarenthEherstorhe Theoflow &if ajupiiukbles time the W

space 118 above the water level causes a vapor pressure
to be created which induces a flow of water vapor into

15 the open tops of tubes 122 and then downwardly through
the tubes while the water surrounding the tubes is in
heat exchange relatlonsth to the fluid flow thereto.
This causes the water vapor to condense to form a
distillate which gravitates into lower chamber 124 from

20 which the distillate can be periodically taken, such as
through a passage or a tube 126.

25 o W/
30

35



‘space 118 above the water |evel causes a vapor pressure to ,m i

I nduces a flow of water vapor into 15 the open tops of t ”mmmnml
Ethehfggmmmardly‘through t he tubes while the water surroundi ny ttheltubessi s
in heat exchange relationship to the fluid flow thereto. This causes the
wat er vapor to condense to forma distillatewhich gravitates into |ower
chanber 124 frfladfys: Which the di'stillate can be periodically taken, such
as through a pass or a tube 126. 25 30 35 13 CLAIMS: 1.

Distillation apparatus conprising: a housing having therein a conpartnent
for receiving liquid to a predetermned |level to | eave a space-above the
liquid, a |owerfl uid-reddShiidation APRAKALES |GARP £ ext endi ng
between and in fluid comanihaising Whdvivay d theredmna f loomparewent nEor
chanber; neans Siat ] i n. s hQusi di.acent. t.o_and . below sai d i qui d
evel for heat MESHNANG AR S B eoens e eyl s T nst
and means posi tabswed the oliquiid,hent Loyeredfilsidoresedistingy ¢chapbelr i andha
conpartnent, t | rﬁgg‘ﬁég rsh ot

vapor in the s%c‘gwng{/es oé)vm(:év\i/a}%dfd}t r oug t'_ﬂe%.q}qatirg&gg?sﬁge tol?ﬁ?eam%n
f1ui d-recei vi nFidhHadd sRagR AN EHMIAREece LY ing FhamkeXh the 1iquid in

the conpartnent thereby cmisrispoditticiéd in tRadrsasihg hajacentdi to lamd e
separate from th '

) Jpostit .
f1ui d-receivi nd% °|é'+wggslfafji°g?qfwﬁg :}%‘t{%}fl ;?%ﬁrégggﬁslﬁﬂsigg“éf’ai I*é‘ld itﬁle

Caiml compartment to form a vapor in said space, and
means positioned below said heating means for
\_ aerating liquid in the compartment,

the apparatus being constructed and arranged sﬁch
that the vapor in the space moves: downwardly through the
fluid passage to the fluid—re_ceiving, chamber in heat
exchange relationship with the liquid in the compartment
‘thereby causing the vapor to condense to form a distillate
separate from the liquid contained in the compartment in
the fluid-receiving chamber. '

2. Distillation apparatus as claimed in Claim 1
further comprising a plurality of generally vertical plates
dividing the housing into a plurality of liquid-receiving
compartments and a plurality of fluid passages.

3. Distillation apparatus as claimed in Claim 2 in
which- a fluid passage is provided between each pair of
adjacent liquid-receiving compartments, respectively.

4,  Distillation apparatus as claimed in Claim 2 or
Claim 3 in which a first recess is formed in the plates,
said heating means extending through the first recesses,
and a second recess is formed in the plates below the first
recess, said aerator means exténding though the second
recesses. '



—f—uﬁ‘hefma plurality of generally vertical plates dividing the

m u ml_wallty of liquid-receiving compartnents and a pluratity
mmg Distillation apparatus as cl’aimed in C afa 2

I N* ch anf| &i d" passage is provided between each pair of adj acent

l'i qui d-receiving conmpartnents, respec—tlu-el y. 4. Distillati on

appar at us cl ai med | e s

formed in the plates, bi] %ﬁh ‘f %%ir-lgbg?tgﬁdfz%ggf‘%?objéh P& %?;e
recesses, a‘hlalahmgeéoﬁe #eeessrhn-shf Shecplateshane yeaticalldy tehxiendest
recess, salalnaeha{rer a"pRAY & idibd NOLEds | h&néeSi’&d chéi%ﬁsﬁﬂ\m C14 >.

Di stlllatlon aratus as claineq in. any one’ of Cl ai 5 h
plates are %Y£$€£ I’V‘“@&reﬁcfe@raﬂﬁcﬁ&Qé‘satﬁﬁFF°Bf 3R B SeFpentdne i de
of each pl afkubdvpathafonnbbuidf fswinsipasts thersiied of dhe pladieant i ne
fluid path for fluid flow ng past -the sides of the plates. 6.

Distillation apparatus as clained in Claim5 in which the proj ections are
hori zontal | §- staggereﬁlﬁb%hk@hl@heanppéatgﬁdaSoﬂénlnegesnoﬂlﬁhm @ dires. 7.

Di stillati Oﬁnmawauspxaﬁ AR dFe aRYr 988neh1 HakkFRgdelr@al Yatwiarch the
sed sides and a“pair of -opposed

housing is provided w
ends, '?he pg}é?eng%Fnﬁn‘aeﬁ‘éYeﬁFlﬁ%%?a‘ggeﬁ" € P1ateRnds and generally

perpend| cular to the sides. 8. Distillati on apparatus as cI ainmed in

Qaim1in ghich the pggé;maﬁs@uggg?@awy 09" L@l 9 ShdP il lge £ 0

housi ng and a plurali Spaced i nner wal IS €0 ric wth
the outer walfimghe ‘é?aéesnb‘éIEMnth%élWim rkpreenided) witkh 14 makmpassage

and the Ilqafdnpb%wlgméé)mta%taln‘? of opposéd Skhikdl ke FPRAH US &g
claimed in Cla|m8
eing generally parallel to the ends and generally

perpendicular to the 51§es.

8. " Distillation appafatus.as claimed in Claim 1 in
which the housing includes a cylindrical outer side wall,
the housing and a plurality of cylindrical spaced inner
walls concentric with the outer wall, the spaces between
the walls representing the fluid passage and the liquid-
rece1v1ng compartment.

9. ' Distillation apparatus as claimed in Claim 8 in

which the heating means comprises a ring-like body in the
liquid-receiving compartment generally concentric with the o/

“inner walls.

10. : 'Dist-illetion apparatus as claimed in Claim_a or
Claim 9 in which the aerating means comprises a ring-like
body in  the 1liquid-receiving - compartment generally
concentric with the inner walls of the. housing.

11.  ‘Distillation apparatus as claimed in Claim 1 in'
which the housing includ_es' a cylindrical oute'z_'_\.side wall
defining the liquid-receiving compartment, there being a
plurality of tubes 'extendincj within the housing and



hi ch t,bgheatlng nmeans conprises a ring-like body in the | i qui d-recei vi ng

conpar tiyent generally concentric with the inner walls. ”lll“‘"ll"“l“"lll"l“l
Di stidlation apparatus as claimed in Gaim8 or Cla|m9 |n wh
aerating means conprises a ring-like body _in the |iquid- recéi vi nd

conpartnment generally concentric with t et hiner wall's of the housi-ng. 11.
Distillation appfiming theclfiied pasﬁgaasn ithe ubpelr tdid hafisthg itubesdes

lind | t
(et hoi ng"a SR FR4F 164 WAL i S A R 0
defining the f p%%‘i%g@g tbﬁetubgerbeha%#nt ﬁéutldbé'@mwmga&im si&hi n

fluid communi ogiid onsDiiia-2atdigRAge, chagbe@Werafndsaofistiegt UBRS DeilRgai n
fluid conmunication with the fluid-receiving chanber and defining the fluid

passages. 12. pa ?‘gﬁsu |l ati on apparatus as clainmed in Claim21l in which
the housing has a cylindrical outer side wall, said heating neans

conpri sing.a ved bod t h
thremcent rgl a;d% of they%g%*ir}ﬂaél%?qﬁﬁgrgﬂétﬁe%ﬁ%&aﬁaﬁaﬁy i lh
clainmed in C eﬁﬂhﬁ-q}l B‘Fediallﬁﬂ-llq haswai eNlindrienit Qﬂtﬁﬁaﬁéd@oﬁﬁrlllse§aé-d

curved body gefededhy ﬁeaﬁentddnrvaﬂglmgt@ eut:eédsw&w\akévgfx tae d&it&la'lg
14. - Distillation @ cl ai,

t us d ecedi hg L I n
whi ch the hous?ftf cITHETE ypa%%’a@% ‘ﬁswflgs erﬁtF rgﬁ'qlﬂ’ﬂ'ﬁo 8
| i qui d-recei vimgusibmgpart ment to keep the liquid at sald liquid | evel . 15.
Distillation apparatus as clained in any preceding Caimin which the

aerating neans_is coupled wth an air pressure source external to the
.hqusi ng. 13. Distillation apparatus as claimed in Claim 11 or

_c1aim 12 in which the aerator means comprises a curved body
generally concentric with the outer side wall of the
housing.

14. Distillation apparatus as <claimed in any
preceding Claim in which the housing comprises passage
means for admitting 1liquid to said liquid-receiving
compartment to keep the liquid at said liquid level.

15.. Distillat_ion_ apparatus as claimed  in any
preceding Claim in which the aerating means is coupled with
an air pressure source external to the housing.

16. Water distillation apparatus as claimed in Claim
1 substantially as herein described with reference to any
of the accompanying drawings.

17. A method of distilling liquid comprising:
. aerating a volume of liquid in a compartment at
a location near the lower level of the liquid;
| heating the volume of liquid near the i.xpper level
- thereof as the liquid is aerated, to thereby form a vapor
in a space above the liquid level;



Water distillation apparatus as clained in Caim1l substantially

16.

m“gmjmumﬂ bed with reference to any of the acconpanying draw ngg. 17.
” MM illing Iiquid conprising: aerating a volune af Iiqui d=h a °
tonpart mint *at” a | ocation near the lower |evel of the |iguid; heating the

vol une of |iquid near the upper |evel t¥fereof as the liquid is aerated, to
thga(rjeby for{n a vapo][ EALES C%aiaozfﬁaﬁaﬁh'ﬂélulhﬁdgw?kbm sa,i]&h s§:|ta|c‘éW Rg
said vapor to nove fromsai d space through a fluid passage in .heat, exchange
7ol at | onahi HAEREAN 13 5L RRSRGh STt GRA SRORANER SAIRELONIME MIER d to
forma condgnsaléquadad ieoldiect cogpahenentdens aiondense fthe didegoddyitey
chanber. 18 ' as aimed in daim17 in which the liquid is
formed int of%r%o?uﬁ’%’\ﬁ/%%e'upapxg&r and | ower ends and said aerating step
conprises creating ai¢oblegting i theheandgnsateol immandduidrreasiaringnd
thereof. 19 hamber.A Method as clainmed in Aaim18 in which the liquid is
formed into a plurality of said liquid colums. 20.. A net hod as
clained in Claim18 or daim19 jn which said heating step includes heating
the liquid 18.each coAumethedr dshecbapmederith tGkadmf 1721in whichA thet hod as

cl ai med any . of . | 7s 0 ] ' ' | fh VR, t ve
fromsaid s]p]g%g]@h]r'%ug‘#%%ﬂ}dl 4‘?%?% %%%%ﬁ*ﬁ%e@%ﬁ%&t In Ié %u. er of
vertical andndespddt aeratiingd steps fpEPTIses yrreabifgnpdat kPR Whi d

fluid-recei ¥4h801§§ai@CEo1¥¥n near tHeB&WEE aé8actrépeecin any one of C ainms
18 to 20 in which"the liquid colum(s) and the fluid passage(s) are
cylindrical in shape.

19. A method as claimed in' Claim 18 in which the
liquid is formed into a plurality of said liquid columns.

20. A method as claimed in Claim 18 or Claim 19 in
which said heating step includes heating the liquid in each
column near the upper end thereof.

21. A method as claimed any one of Claims 17 to 20 in
which allowing said vapor to move from said épace through
said fluid passage includes presenting a number of vertical
and serpentine fluid passages in fluid communication with
said fluid-receiving chamber. '

22. A method as claimed in any one of Claims 18 to 20 o
in which the liquid column(s) and the fluid passage(s) are
cylindrical in shape.

23. A method as claimed in Claim 22 in which the
fluid passage(s) is concentric to the liquid column(s).

24. A method as claimed in Claim 22 or Claim 23 in
which the fluid passage(s) is surrounded by the 1liquid
column(s) . ' ' ’

< .-



23. A rethod .as claimed in Claim22 in V\:hIChthef|
concentric to the liquid colum(s). 24.. . A nethod as @ ﬁm mm ‘m
22 orv Gtaim23 in which the fluid passage(s) is surrounded Dy ct

col um(s). -17- 25. A nethod as clainmed in any one of Clains 18 to

24 in which the *heating step invol ves provi{dimg a zone of heati ng
concentric wtleg.he |iquiad methodnas) c188med in ady "GAOUE T3 G msdtbnzany

one of Clains 18 t the er at,ng.ste nval v.es prOV|d|n a zone |
of aeration co#&‘er’@"%’i‘ tg‘etwﬁieealrﬁ ‘%’ Ve %#rovzd ‘%f

di stilling wat dreating sianseritric aurhma'-rajlistqamd aidlymus(smrel n descri bed
with reference to any of the acconpanyi ng draw ngs.

26. A method as claimed in any one of Claims 18 to 25
in which the aerating step involves providing a zone of
aeration concentric to the liquid column(s).

27. A method of distilling water as claimed in Claim
18 substantially as herein described with reference to any
of the accompanying drawings.




