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', 2 ‘Unfortunately, many of these inventions are unduly c ShcetHasBeechplaccd'

ungai nly, uneconom cal, unworkable, and/or not as effici ent "ﬂu\lm ml I“l

effeCtive as they night be. The present invention attenpts
t hese drawbacks and to di scl ose an advanée to the art.- The pr esent

i nvention is es entia cl osed | oop system.r.ec cI|n ener
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in that it does not concentrate brine residues or discharge high
tenperature water. Wiile the following description directs itself to the
cl eansi ng of SBYMARYt BF JERIHNVRNDIONt her |iquids or fluids is also

cont enpl at ed. The purpose of the second enbodi nent of this invention is
to separate certain specific fluids in solution and to separate certain
fluids from cBReaRRFROSE Hf the §irssembadingnt ﬁﬁdthiﬁmﬁnﬁ¢%t FhReis to

second enbodi gBAVelrt ShleClA¥eRPPbr&eRiShiwatée, céﬁ'@@iﬁ@hb‘ﬁ@dofgr%trﬂ whlte®R,
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a specific f'Hé c%PCQsaSeHbX§8kmeB TI@ 58 3&%%1& in that it does not
concentrate brine residues or discharge high temperature
water. While the following description directs itself to the
cleansing of water, the cleansing of other liquids or fluids

20 1s also contemplated.

The purpose of the second embodiment of this invention is to
separate certain specific fluids in solution and to separate
certain fluids from contaminants and solids, such as salts and
bacteria. The second embodiment is directly applicable to the
25 separation of water from ethylene glycol solutions (aircraft
de-icing solutions), and to the Separation and vapor
distillation of certain fluids, including but not limited to
the separation of fluids for medical purposes and petroleum
processes. The second embodiment of this invention offers
30 great versatility through the use of a cpmputer'controlled
system which allows the separation and purificétion of various
fluids or liquids based upon their vaporization points under
vacuum conditions. The device removes unwanted liquids such
as water, from solutions to enable the economical transport
35 of the remainder of the solution. It also enables one to
separate a specific fluid, such as glycol, from a solution.



3 for the purpose of explanation ohly; t he renoval of matéTM£ﬂumﬂhaB«qumkui

solution of ethylene glycol and water is primarily discussed

purpose of the third enbodinent is to cleange liquids with

Futilizes heat recovery and can be lower in ﬁrofile t han t he device
described in e firs di nen This thir ' | S h
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sources fron1ﬁ EE&QF processes avail able, and where a device of snaller
proportion is reqU|red Al'l enmbodi nents make use of unshown sensor neans
and conputers which sense and activate portions of the invention. These

are well kno . a?ﬁ’&if Se SKie! hﬂf&'ﬂh&?ﬁ %Ixﬁbodﬁkén&”b% negt &1 é‘thggids
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purifying nmeans communi cating distil ed/gurlfled fluid to $ai coI
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dlstlllatlon/purlfylng system conpri sed a_vacuum neans;
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distillation/purifying neans being in flLuid

All embodiments make use of unshown sensor means and computers
which sense and activate portions of the invention. These are
well known to those skilled in the art. All embodiments

15 operate on various liquids and fluids and are not limited to
the examples disclosed herein.

Disclosed herein is a distillation/purifying system comprised
of:

20 a vacuum means;
a distillation/purifying means in fluid
communication with said vacuum means; and
a collection area in fluid communication with said
vacuum means and said distillation/purifying means, sald
25 distillation purifying means communicating distilled/purified
fluid to said collection area and comprising a trap through

which said distilled/purified fluid flows to said collection
: ;’ r L . N area ‘.' ,'.':..::.': '.‘ t ’

| Also. disclosed herein ls a distillation/purifying Bt s
30 comprised of:

a vacuum means;
a distillation/purifying means having heating s
__therein, . said distillation/purifying means being in «t.id

. ‘!



6onnun|cat|on w th said vacuum neans; and a coIIectlon area in

fluid communi cation with said vacuum neans and ‘said distil

means, said distillation purifying nmeans communi cating dlstl

fluid to said collection area and whil e sepagati ng and dlspo

fluids in which said distilled\purified fluid was m xed, said heatlng means
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di aneter. Geater dianeters are, however, within the contenplation of this

i nvention. The oil-filled towers (1) are filled with a synthetic oi

(pol yal phaol ef IR) TaE GHXEWINGSI | ar
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Figure 1 is a diagrammatié view of a first embodiment of the
15 invention.

Figure 2 is a diagrammatic view of a second embodiment of the

invention. |

Figure 3 is a diagrammatic view of a third embodiment of the

invention. '

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention as first disciosed in figure 1, may be
broadly broken into three areas of study. These are the Vacuum
Generating Section (100), the Liquid Cleansing Area (200), and
the End Collection Zone (300).

25 Vacuum Generating Section (100) In figure 1, the Vacuum
Generating Section (100) is defined by reference numerals (1)
through (9). Two oil-filled towers (1) used to create a
vacuum, are situated side by side and connected in parallel
as further described herein. More than two oil-filled towers"

30 (1) can be included. The oil-filled towers (1) are preferably
35 to 50 feet in height and preferably 6 to 14 inches in
diameter. Greater diameters are, however, within the
contemplation of this invention. The oil-filled towers (1) are
filled with a synthetic oil (polyalphaolefin) or other similar



liquid exhibiting simlar physical characteristics. The oil - "ced
(1) chosen for use are preferably nmade of steel pipe or si mI m
that "is: a) capable of sustaining the vacuum | ®vel s that are

wi thin each tower, and b) able to function as structural support for the
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fromvented oil tan (3) to oil-filled towers (1). G| punp (2) could be

i nstead a subnersible punp situated within vented oil tank (3). Since oi

feeder pipe (ORR}t&haGREErich Wl%def'é&f@i&ﬁv‘ﬁ%seﬁ& dﬂl%#&@ E{:{:é{» (1)

ends. Each first end i1 s “connected ower tion of each ol
tower (1) BP oidreiFvovripes. an °i]Oﬁe¢%766P15Ppé°F@P)aﬂﬂasalhl°§ol dAxziorpipe

end which end epsspyls W"lﬁl’ﬂé nomntﬁ%ﬁ'ptgak (obp) Gik %li%a(@éd'ﬁah%atﬁfé oil

between the first ends and the second end_of oil Teeder pipe (

P)
above and out sﬂ’éf’ee%?rv&‘rp@d (GFP ) -anEXtgnding) frg@nphesFors afs & cho °il filled
transfer the onttottéiar(mt)heneeratmb owotpm e63) at xdther®i pipkl [(RD)t AMF S Macuum
an

until a |l evel sepsor W|th| n not, shown)_ i ndl cates that
oil-filled t owdiR®) % || B%I eé%??e&n tH’f‘RfrI (Otmén okBeorothedrader pipe

sensors i ndiscat goDP pat latrﬁireﬂﬂ@Ctrétthﬂ fpiﬂ.ﬁ RE! (111 sektkhad. Hto an
aut omat ed tower_yent val ve | oc R_ﬁ t\a& ggch oil-filled

tower (1) and &“rth%%?@&rti& Yir VR % vated neay fhe bases
t hrough return gf peo@lR®fiXled towers (1) Through these pipes, o0il is

drained into and pumped from vented oil tank (3). o0i1l pump

(2) is attached to oil feeder pipe (OFP) to facilitate the

20 pumping of oil from vented oil tank (3) to oil-filled towers

(1). 0il1l pump (2) could be instead a submersible pump situated

within vented oil tank (3). Since o0il feeder pipe (OFP)

attaches to both oil-filled towers (1), it has two first ends.

« Each first end is connected to the lower portion of each oil-

25 filled tower (1) by oil £ill valves (4). 0il feeder pipe

(OFP) has also a second end which end extends within vented

0il tank (3). 0il pump (2) is located between the first ends

and the second end of o0il feeder pipe (OFP) and above and
outside of vented oil tank (3).

30 0il pump (2) is used to transfer the oil from the vented oil
tank (3) to the oil-filled towers (1) until a level sensor

. within each.oil tank (not shown) indicates that an oil-filled
tower (i) is filled completely with oil. When one of the vower
sensors indicates that its respective oil-filled towe:r ;.) is

35 filled, an automated tower vent valve (5) , located at the Lop
of each oil-filled tower (1) and connected to returi pipe

- (RP)’, allows excess oil to flow through return pip: {%:; io



6 vented oil tank (3). Bel ow each tower oil fi I | val ve- (m)sm;m%
oil-filled tower (1) is'a tower oil drain valve (8). Tovver
(8) ts connected to oil drain pipe (CDP) an& enables oil 1ﬂlm

of gravity fromeach oil-filled tower (1) through oi| drai n _
into_vented otantedkoid) tanka(Ihe top of each oil-filled tower (1) and -
near "tower vent val ve (5), is tower vacuum valve (6). connecting oil-filled

tower (1) to vacuum piping (9). Tower vent_valve (5 t ower, va r%?‘!ér

(6), tower OIBGINIIB@Q vEopeyr, oddd Eldkervalyedf4) n° aPéSh(S')ilar
control valvegy) T, yaaeéwéPeokﬁvakaiﬂnﬁauvbn(@qqhﬁdw&y dﬂm,dfémwlearvahQ 8)
activity of o Il 1ed towers ch t hat to vaI %8%? g i
bot t om of thei%lcFQ‘I“i‘?FEGdtSWeP 1511763&1?% e(IqD(F g? $ltha drain
velnt ed oilst 615’} Heandho :g;»abyef fﬁl&:;(éactﬁ Fjihrlﬁihlededowi(ihl elurTﬁr_monghobil
oil creates a stanti a u t hin oj | t I i s vacuum
is transmi tté&r? ntﬁépFesfPB%f(j tH VYI% %Iﬂﬁgﬁefio%&l &%n&%’m ve (6) opens
and allows the vacuumto be transmtted t hrough vacuum regul ati ng val ve (7)
and vacuum pi pjn 9 um reg tizng 4V e (7 I t
piping (9) ptlg{ gB% ﬁ—;pg “T‘P%Vv BI‘EV&‘%&T%%I[ \I%’OC;"I‘JQ% (/]; uggnap?%arfn \{%é’{".mgnt
oi | inside oivalvél gd)t,onksstpverdosscuwan vajyei z(eﬁ)unqgnnen@i@q rebhk-fatled
dit b o I
Vel ve (7) hactOHRE 1T ko pfadalim EHERG (BTECRBYLECvoRES VARELEFEL PbliEY
transm t tEd thacugh WEkNen ﬁﬁml.ng:qv@rtQlﬂ-heflr]dst\’élvﬁhe(“s)ypstéﬁﬁattqm oil
| evel Spec'f'cgiia?x VUL £ g%t frousted) Bspecal hivdd. { ey shad ehe

figure . Suc uter co systens are wel nown to those
the art. Inlevel gensprIuadea@hetgwez)(éIIerﬁapépyethP artavdty efd oil-
drain. In tof"fi%ed‘lgowtxéo (fﬁetsdd?x hﬁia&htbovféke SOMEF S @Y ( 8lf AL the bottom

approxi matel y | evel | evel corresp gnds tQ the ef f ect

of one atnospREréheTpid- ﬁﬂﬁéﬁﬁaFPngadtlﬂoﬁPF-§§uFPsaH°H edht ERuBER 1R EQuEhe
belng=ﬂu&%'edeheeah61§y§asﬁlkaouahléachNVéegvhpt(ng Ve) Varé731886dYacHYE

| 2 h
Piping (9) Oclira?grlr%g( o)f éilcggeggegnaasnlgbsotanti/a Vaciuh wEtniR o11- filled

tower (1). This vacuum is transmitted to the rest of the

laced

system when tower vacuum valve (6) opens and allows the vacuum
to be transmitted through vacuum regulating valve (7) and
20 vacuum piping (9). Vacuum requlating valve (7) is located in
vacuum piping (9) to regulate the flow of vacuum through
vacuum piping (9). The oil inside oil-filled towers (1) does
not vaporize under the extreme vacuum conditions because the
0il is at ambient temperature. The vacuum regulating valve (7)
25 has a capillary bleed-off (not shown} to control the vacuum
level transmitted through vacuum piping (9) to the rest of the
system at the level specified by a computer control system
assoclated with the system of figure 1. Such computer control
. systems are well known to those skilled in the art.
30
In use, oil-filled towers (1) alternately £ill with oil and
drain. In towers 42 to 50 feet in height, the towers may
drain to approximately the 35 <foot 1level. The level
corresponds to the effect of one atmosphere. This alternating
35 action results in a continuous vacuum being supplied to the
system through vacuum regulating valve (7) and vacuum piping
(9). 0il pump (2) is cycled on and off;by the -computer as




required to fill oil-filled towers (1). The ‘interrel ati onsT  Has Been Replaced
- oil-filled towers (1) in their draining and filling of oiIJ
|l i kened to the actions of pistons in an engi n8. Vacuum Genera
y

(100) could be repl-aced by ot her known vacuum devi ces, but prefera a
wat er -seal' vacuemudaes wa hfhll efdcitdilsled | ¥omedsCl(ddnsi ng Area (200) The
Liquid Ceansing Area (200) is seen in figure 1 as conposed of reference

At the heart of this area is insulated

I 15) th h (29). ) )
23232?5 oE c%a%é?ugﬂiér#ﬁlaﬂ%n%%@mﬁ% rebhutdlifdshkp@ens hddgh ins their
‘height is greageainliag idréd VE dlDingnoy aied éﬁlﬁglgéalﬂkeﬁ:@@tt?i bﬂlgé)ad_:ﬁions of
chape and has BIAARR o {RAt PG ines TRGHINFENAr (el aSBE thRbof 406} could
chanber (215. benzepdiered\iapoother khmme;vdcﬂ.li)?maﬂgvﬁcegda; amuapﬁéferalblly a
d [ t 0 nhined, are ﬁr er 42 .10 eet in overa
ﬁgingﬁ'?.SI Pgsufﬁéﬁ%a%&%ﬁcg‘g%‘é‘ﬁ%%wf“ %ﬁo‘?fﬂééﬁfzt@&ﬁ'\/ary i n hei ght.
| nsul at ed evaporator chanber (21) is preferably 8 to 15 feet in height.
be- appr ol ot edlygbifotreandfis Reed AR | thgiLiudlifansiaiarks (200
tower (20) extésdseer oinnfigatre ngporcnmposédpber x(]eﬂérgﬁ&eh&ﬁxﬁétrﬂpén(ls)
d that i from top, i nsjde rtion of, i nsul ated_ evapor at pr
gﬂanbe? (Ei)§p$ﬁ2g85§e J%nﬁnSUI ¥ ed¥8po eBE%deﬁgin e Y 2R) 85en£“?H?6ted
i nsul at ed 10 st evapberatadrerchampet?27)2 suclvhtileds 14 Bsﬂewﬁdeﬂouwaaﬁyiﬁibﬁape
th ith. | I skilLl . er;tra Is,a U in sha i th,_the
Iegrg:‘m t he Un\f\g}lghgggg‘ne%#g %gfﬁgkbajsée g&el(%tg%’f at @5Wa5&s c‘sﬁﬁf%i nfEBdaFed
(20) being wi devaphaatios epposiery |l hnds basmnéckedattd dissulhéed vapor
vater 1rap (27sohBeRsiiy CRbwbEAR AP whideafl tu A d APl !ghé,(bg) B Has a

Its opposing Ieg connects to ar ntegral w th vacuum piping
t he vacuum pr edsametercatbati nivsaclessCebbant i tyatef orinswbated evaporator

sl at od o st CPPape, (2% el 14 £8a{E0apot AETUNET P2} "l ipflitatea
vapor condensing tower (20) as combined, are preferably 42 to

50 feet in overall height. Insulated vapor condensing tower

(20) itself can vary in height. Insulated evaporator chamber

~ (21) is preferably 8 to 15 feet in height. Depending upon end

20 goals, .these heights may differ significantly as would be

appreciated by those skilled in the art.

« Insulated vapor condensing tower (20) extends into insulated
evéporator chamber (21) and has an open end that is spaced
from the top inside portion of insulated evaporator chamber

25 (21). The base of insulated vapor condensing tower (20) opens
into insulated distillate water trap (27) such that it is in
fluid communication therewith. Insulated diétillate water trap
(27) is a U in shape with the leg of the U which connects to
the base of insulated vapor condensing tower (20) being wider

-, 30 than its opposing leg and base. Insulated distillate water
trap (27) is a typical trap that is readily available in the
market. - -Its opposing leg connects to and is integral with
vacuum' piping (9) ~so that the vacuum pressure creaced in
Vacuum Generating Section (100) is communicated to Yiquid

35 Cleansing Area (200) through vacuum piping (9) and insuiated

distillate water trap (27). The vacuum is transmitted shLieough



insulated distillate water trab (27) to insulated vapor c
(20) in vapor expansion area (25). Vapor expansion area
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fahrenheit, alE¥%endingtvéthdn ippudpteshvaparurendansima kowerhd 2@)edst opgn
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transversely frpn1mn{£%n I nsul teg vapor, co denS|n8ﬁtomer 20). to the ]

out si de of corffdfSer r %Qb?lé ayth%ﬁtﬁﬁaﬁestﬁé Yarge)¥: o LERB yand: ointo

t he bod]}/ of |i?§%@1§suahlm@.§m@énéiﬁ);: tbmeu?gc)zd)i Qathd b&&bwpaﬂf@b Ebé)yd? of

means of punp L pt ui d_transfer  pi nd_,t o _open tu un
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It is usually at 50 to 70 degrees fahrenheit, although hotter

or colder temperatures are within the operating ranges of the

This
(

20 device. Seawater supply pump and filter strainer (15) pumps
this liquid through liquid transfer piping (LTP) to open tube
bundle heat exchanger (19).

Seawater and brine discharge piping (28) is connected to the
bottom end of open tube bundle heat exchanger (19). It extends
25 transversely from within insulated vapor condensing tower (20)
to the outside of condenser tower (20) and then angles
downwardly to empty into the body of liquid, such as seawater
(16). In use, liquid (16) passes by means of pump (15) into
ligquid transfer pipe (LTP). and to open tube bundle heat
30 exchanger (19). Here, the liquid enters open tube bundle heat
exchanger (13) and flows through the heat exchanger tubes,
absorbing heat from the water vapors which surround the
outside of the tubes as discussed below. The liquid which has
passed through the open tube bundle heat exchanger (19), is
35 then discharged through seawater and brine discharge piping
(28) back to its area of origin, only slightly warmer than the
temperature at which it was originally supplied by seawater

- . - : "¢
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9 supply punp and filter strainer (15). The water that is ﬂm
e

t hr ough di scharge pi pi ng (28) is usually not nore than 5 to
war ner than when it was origi nal Iy supplied. g Thus just as ol r
vented oil tank (3) is carried in a full circle fromvented oil tank (3)

back to vent edupid1y ainf) artP E£1E89 | berhdner0muS) Il ChE) QakErodehaem i
its point of O”%FS and Ext end fromthe. portion of

transfer pi pe X@QSBNSRi 4P |(sl§)i ttﬁ’eﬁ%‘iﬁtf cRarge; BlPIjré"q drift ) uijtﬂqr‘t‘eﬁ“aa]x]rfé not

of i.nsul ated wrnas Kwadedsivg 10v@egréls wagmerethui whent her @@l ordgdnally
br anch pi pe of sr@rier di anmeter than that of the liquid transfer pipe

.(LTP). This- smalf ‘?anch pi pe extends generally parallel to the upper
portion of the liquid transfer pipe (LTP) and |nto the base of insul at ed

_g\cl)iranprg;l?tcgil ggab eﬁ&%ﬁeég g‘%h%g'll\ggérgén%rf%glc? qU| tra sftZ %%?ﬁg;ehf in
Wien the make-aufulkd erirebel fromgvented ¢1Y)tankogd), bawk Itmqmeh’qmtsdm tank
(21 Through ader (50 kP orR PR F P aT A0 Faby AT EEXTRA" 2k I Fotne
openi ng and clafSiomiginmakd- lyackat er regul ating val ve (17) enabl e the
systemto_naintain the proper water |evel inside insulated evaporator

chanber (21). That level is a level just bel ow denister pad(s) (22) and
covering open Exmmiimgl gromathexptmbhien ¢25)iguild branisifdr gripeali @RS ethich

bel ow. | ni\ erteg rbi %haﬁz!rg'i\%\)e'}é'@ &0 LR £8heY! gir’x&‘t“ Qxig‘:Gfaslnsulated

seawat er concentration of oxygen-an
degassi fi cat | M@Rﬂlﬁnﬁ@nd%\ﬁcwgast@\sgtr L) mntihé-l&ﬁ:oﬂt!téﬁ@@jlmehér eils a

woul d be addegyigiug %m&edfp %h?'ie&-egé!kéhb'%f/alt:\’\%n( 1Eha%ndofn8&&k@tq quid
evapor at or chamber Thi s rl&_asm I cat1 on chanber enables the renova

of a majority an %E gRiPEs f(IFR)he Thig| dsmalﬂaﬁren(ﬁll’@"ﬁ»t hPAPens gxdesls
evapor ator chydisrd2iy. paraundli £8 tnél grdgsrdiédn aﬂ the QMRfuiRkransYer

an open tube b%_dle heat exchagnger I's o en tube bundl e heat
exchanger pipe (LTP) and into t e base of nsulated evaporator chamber
(21). A make-up water regulating valve (17) affects the
communication between the branch pipe and the liquid transfer
pipe (LTP). When the make-up water regulating valve (17) is
open, the liquid passing through liquid transfer pipe (LTP)
20 enters the insulated evaporator chamber (21) throﬁgh make-up
water regulating valve (17). This design and the opening and
closing of make-up water regulating valve (17) enable the
. System to maintain the proper water level inside insulated
evaporator chamber (21). That level is a level just below
25 demister pad(s) (22) and covering open tube bundle heat
exchanger (25) both of which are discussed below. In certain
installations in which the entering liguid such as seawater

(16) -has a high concentration of oxygen and gasses, a

degassification chamber, such as described in the second

30 embodiment herein, would ‘he added between make-up water

regulating valve (17) and insulated evaporator chamber (21).

. This degassification chamber enables the removal of a majority
‘of these-gasses from the liquid.

Extending within insulated evaporator chamber (21), aroumni iis
35 inside sides and in its lower half, is an open tube buudle
- heat exchanger (25). This open tube bundle heat exchainyjer



10 (25) heats the seawater contained in the |ower half of Replaced

evapor at or chanber (21) The top half of insulated vapor co

(20) is encircled by open tube bundl e heat ggchanger (25).

figure 1; open tube bundle heat exchanger (25) is fed by heat i g source
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heati ng s@ur geestppkehaingery (28) wmjﬂnﬂubmghaankngr%@urnepﬁMnR}XZQ}piag

flow regul ati fyg:%%"@k‘éinﬁ%9)o&@ﬁ§8eeft?£)' R suANEL ca%ﬁara%\iee&(anmwr

sections jf d eration of eat exchanger such as shown at 3)
(24), (25), athII 29) Theamgh mnhylmpri@%r&ﬂ) IncPesEre @& f1edted medium

configurationg,§ hh‘iﬁ{erﬁxﬁpt%@&%r So Qﬁt HRAHERET heh® tdecirangetuncispn as The

that just described wth respect to open tube bundl e heat exchan er 625?
Furt her, the me@atlmorﬂtﬁntﬁeiﬁéatf%haﬁg@r bupdle RXENAPIFSr ate?) bY
chanber ) fédn8Co¥ ﬁéﬁﬁlﬁbogbﬁﬁiﬁﬂ@ﬁiﬁﬁh fﬁiﬁgﬂ(zﬂﬁfwhiﬁhléxﬁéhds from
|nstances the eat exc

anger “nust heat the I|q¥|d In th

insul at ed evagpRent &U%@éﬁbéie?(?l)equtaﬁ‘ﬂl%? n ho%e?“gﬁé%tenspg {’Hﬁulated

chamber nor n% bk E@ﬂ‘ﬁ%éﬁﬁbf”%hﬂ? C@ﬁﬂﬂhﬁéﬂ BétQEethﬂdﬁﬁﬁmm@ﬂicatin
evapor at or cha 8

. I nst ance, Yy he wwaQ ? n %he | ower
out si de hal f ﬁitbhEOEDab6F§ﬂBH §ﬁHﬁ§§rsEEP} PEPANG gg | ® Q?B hpg ggurce
geat the L'ﬂ%gtgehowlbhﬁgdgrﬁ?t q;ri FabwW &:é)galt]wttm@/l?y%asssedlbﬂ ¢29) which

ources o ea or opén tube e t exc we
the art, bt eBARL Sﬁanﬁﬂ&?qﬂ19$#%ﬁpap%an%ﬁfpl2?%%5 £t 2bfis aif 8€g$@r go
degree fahrenbgei-aeqe:lﬂ ngf t aWiveatatexchanget ndusty | @ spowne:as: ot23), (24),
comrer ci al Heat c§1e]_}§lltf"ar‘rreapl’:,,\__frornan|nternal

conbust i on ené?ﬁi éﬁ&nﬁz%%diﬁxnﬁgétknﬁmw c. Low pressure

st eam . Sol ar, geothermal, or other free heat.
There are different configurations of heat exchangers that can
perform the same function as that just described with respect
20 to open tube bundle heat exchanger (25). Further, the location
of the heat exchanger inside insulated evaporator chamber (21)
can be varied from U-shaped to circular although in all
instances the heat exchanger must heat the liquid in the lower
« half of insulated evaporator chamber (21). It must not
25 however, be inside the chamber nor must it follow the inside
configuration of the insulated evaporator chamber (21). For
instance, it may be wrapped around the lower outside half of
the evaporator chamber (21). It must be located only to heat
the liguid below the demister pad (22) that is discussed
30 below. Sources of heat for open tube bundle heat exchanger
(25) are well known in the art, but some examples of these are
now listed.
a. 80 to 100 degree fahrenheit cooling tower water
from industrial -process or a commercial HVAC system.
35 b. Heat reclaimed from an internal combustion
engine coolant and exhaust manifold.
c. Low pressure steam. .
d. Solar, geothermal, or other free heat.



11 e. Hot water or steéanischarge(s) fromuti H“Bﬂm h“m
~electrical generating plants. Extendi ng parallel to and abi Eﬂlﬂ”ﬂﬂlﬁ“l
bundl e heat exchanger (25) and generally cagrally of insu

ehanber (21), is a demister or dem ster pads (22). This pad extends fully
across the inside diansger oﬂotnsnaﬂtﬁxeobnvapeamt atisdthabge (1) fromanitdd ixy
| ayer that i r d, o I nsul at ed vapor condenS|ng
tower (20) mﬁ c%hggéggég?% geéﬁgééﬁfgi &t padsor dem ster pads " (22). The
dem ster pad is vapor perneable and corresponds in shape to that of
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and circunf e?gn%e % ligéd %lr: tﬁéacoéglgﬁ%t Ke) é'? de%ﬁstepng‘ageang’gat
i s general | yeé‘&&@lﬂ%}' t(r?eﬁ) @nd genersd ldy cantralhy af o¥n$‘ﬁ%9ﬁ&@e§vaporat°r
evapor at 05 Cpaghtjex 24111) Deel o HePstor BeMdunsPEHSpadd (7Y) beTHEQGp%fd

separation mesh or sinl ar materials, stainl'ess steel. or PVC or ot her
material gen@¥kends i llyvusacsoss r dimn. insige | ddameterh af sdamadated

whi ch ent er s ahapdratest YRRRHALO( z:garéieéat( les?éas tHat hes biﬁeebr%&%d

and rmake-up water regulating valve (17), 1s heated proxi mately
degr ees fahr @AY PYabbeetrpsof; i gs |an%wémm@r@emﬁénﬁe§pwggur(@@) which

f1 ow ng thropglgsggenth%dggnﬁh Qlaenger d@élst(a"z’“?adfso kﬁéPOdUC"I'?fé

a heat source into open t bun e hea? exchanger ( hin insul ated
evapor at ¢ cAemMi&teD padisoaRay rerreabley andy @aggr-émn%ﬁ tar shape to

condi tions agqafet of Tbﬁ§slai-.%dt hé{:aga%'t%tzedcﬁ&mxat Q Cﬂéﬂ%rox(@a@ ictoss

filled wth seawater from ( to a torrect water | evel, and

syst em vacuufechiani s %Satﬁ-h% bR RetsligANdastuRWRERTRNES) of odend Sitere pad
evapor ator chamiae (é’éﬂ\bihaltfito?{‘to@e@émQéteY'aliﬂdszaF295‘ L@'d'énef'ﬂﬁiy equal

vacuum - conditions which correspon S a Set relationsh
respect to tendhakpefatthe dnside Kankial ared Pf nauﬁaxlam@asapap@ator

chanber igl)chHﬁHé¥“¥§1f”‘(ﬁeﬁﬁéﬁeEoFEBeonﬁﬁﬂﬂgﬁh$“??ﬁ§ lhea ﬁé@h%ﬁgﬁhde

(25) may then begin.) Since _insula evapor at of mer
under vacuunPfr &aRaEatior mesh SOIEII?%%ﬁérc@ﬁfe%‘fi% Syo ﬁﬁpﬁﬁge(lg)"r

PVC or other material generally impervious to corrosion.

The liquid such as seawater which enters insulated evaporator

chamber (21) by means of the branch pipe and make-up water

20 requlating valve (17), is heated to approximately 10 degrees

fahrenheit above its original temperature by the heat source

flowing through open tube bundle heat exchanger (25). (Prior

«to introducing a heat source into open tube bundle heat

exchanger (25) within insulated evaporator chamber (21), a

25 computer control system ensures that certain conditions are

met. These are that insulated evaporator chamber (21) is

filled with seawater from (16) to a correct water level, and

that the system vacuum level is established through vacuum

piping (9) to insulated evaporator chamber (21) at latent heat

30 of vaporization point vunder vacuum conditions which

corresponds to a set rc.ationship with respect to the

temperature of the seawater within insulated evaporator

chamber (21). Introduction of heat to the open tube bundle
-heat exchanger (25) may then begin.)

35 Since insulated evaporator chamber - (21) is under vacuum
pressure (due to its ultimate connection to vacuum piping 79)



12 by way of insul ated vapor condensi ng tower (20) and ins
distillate water trap (27)), vigorous vaporization of the Ii l?"
seawat er, -contained in insul ated evaporat or ighanber (21) occ

liquid warns. As this vaporization occurs, dem ster or demni ster- pads (
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connection al bows b TPnsenihtesd WA m%e%lc@@@téaéﬁa 6€§H£~t b&@xtfa&ﬁrﬂames

vapori zation in the insul ated evaporator chanber (21) t di schar,ged from

the base i nsuPXeedsePaAFAERGr %nﬁé?;t(lfl)t?“iﬂﬁﬂght}@l?sct?%\*g%‘“ iYe @dApsulated

brine di sggar %a‘ﬁd&‘é‘@ofzéhaﬂ?iér ePLy edTh¥ irﬁpofrh%edcﬂwhﬂlefszE’se%pQ:'hrough
tube bundle heat_exchanger (19) ,into the main source of ui.d

seawat er (16) th& t‘%ﬁ%’a’ﬁ%‘?%} °Fh€eall§(9‘i’-§r Fdit (2%) 3ng ‘b%téﬂl!é et ’!&?O\M?POY

hydraul i c recewahd Béhnat-ady (@ggt. shown) to reduce punping requirenments or
el ectrical power requirements. This is acconplished by utilizing the power

fromthe discharge at (28) prior to allowing the liquid and residue to
rlet urg tg (16%Ext'3}ﬂiﬂhé§€é\@t§f£datograxﬁw ?c&ﬁhftafegba@@gulfaihegméae eivhPoréitior
so be di ver ar rqm bri_ne di schar [
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pond. Ret ur @inmd toed heyerssara 1 at panra:lrlet]heto nsauicht eﬂioagsp@eat of ahmdieated
21 th d
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dem ster or déef s expan nsul at ed
evapor at or chayberearyd )of h:bxaetdhbgcharge regulating valve (18) to seawater

and brine discharge piping (28). This connection allows the

20 concentrated residue such as salts resulting from the
vaporization in the insulated evaporator chamber (21) to be
discharged from the base insulated evaporator chamber (21)
through discharge pipe (DP) into brine discharge piping (28)
and emptied with the fluid from open tube bundle heat

25 exchanger (19) into the main source of liquid such as seawater
(16). Alternately, the discharge at (28) may be used with
known hydraulic recovery technology (not shown) to reduce
pumping requirements or electrical power requirements. This
is accomplished by utilizing the power from the discharge at

30 (28) prior to allowing the liquid and residue to return to
(16) . The discharge at brine discharge regulating valve (18)
can also be diverted separately from brine discharge piping
(28) to allow collection of contaminants and salts in a
suitable container or evaporation pond.

35 Returning to the vaporization in the insulated evaporator
chamber (21), as the seawater or other liquid vaporizes and
passes through the demister or demister pads (22), the vapors
expand in the insulated evaporator chamber (21). Here they
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13 are pulled into insulated vapor condensing tower (20) thr
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sinply revapori ze _because the v quur}] | evel from vacuum pipin I's

g
comput er cont FEPd@YEL Y Witdh 4G Ay RapBrEssYch sHifterantladacdeielops

pressure 1bi Chetweess pIelvapora iheiRsualatied w@é@fatbanchaaﬁe&rrq@&gt W ¢he
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h r 27) .
ool oot § on. o BeRBg i VR uBLB BAFBo ) on ThiS0 BT SHSiTe ALt Bt iatoranses
numeral s (10) ther adgidl4n ihsixited Idistocaked haltoyy theapoinder tef fFlow in

vacuum pi pi ng,_{9) _and insul ated .distillate,waietr.tra 7) are at-|east two
i nsul at ed andtéﬁoggﬁ‘q’(ﬂgst i9 I%i’tee Hﬁﬁuératc%‘fsl%ﬁ?{:bﬁllﬁé:ﬁﬁy(a(%l%ﬁ .c%]aiﬁcﬁg’ﬁl LaBks
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inlet co ol _valve. (1 ich connect.s it,_via | be tgq.vacuum pi pi 9).
At the opbdsi F&SPESth oﬁ%e%“%fcgggﬁcl &R a%%ﬁed?(sq’[oéﬁ at g‘%t FaBoIqoee%rgf’tgﬁ"u is
tank (10) is andqulecdin dthdtandknde athevdhsal@tied v@ishiaarartestwaﬁaﬁhtraf: (27)
i nsul at ed wat er, ‘¢ql.l,eciion tank (1Q) a_pipe which enpties the djstille
Taui d from i nEuFataf ettt chiubl) o kRl ALtk Eni Tonety £5r | £t puRten
for potabl e wdimini¥hds andAsathemldapniidl exdkbgexdfrape (@anecieddbest hot
tops of insul ated .
siaply revaporize because the vacuum level from vacuum piping
20 (5) is computer controlled to a latent heat of vaporization
point under vacuum pressure which corresponds to a temperature
greater than the temperature of the water condensing in the

insulated distillate water trap (27).

+End_ Collection Z2one (300) End Collection 2Zone (300) is

25 composed of reference numerals (10) through (14) in figure 1.

Located below the joinder of vacuum piping (9) and insulated
distillate water trap (27) are at least two insulated and
closed distillate water collection tanks (10). Each insulated
distillate water collection tank (10) has on its topmost

30 portion a water inlet control valve (13) which connects it via
-a pipe to vacuum piping (9). At the opposite, bottom end of

. each insulated distillate water collection tank (10) is a
collection tank Qrain valve (11) which connects each i+ .ated

.. water collection tank (10) to a pipe which empties the

- 35 distilled liquid from insulated water collection tanks (10)
into. a desired location for potable.water. Vent and vacuum
control valves (14) are connected to the tops of ir.ul.tsu
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14 distillate water tanks (10) and in part to each ot her .
insulated distillate water collection tank (10) to atnnsphere
insulated distillate water collection tanks ¢40) within the v

In use, the water frominsulated distillate water trap (27) floms t owar d

the tvo or morgs bpsuhaleal i 14 vpi6] SR 61 PRI 40k eddiD)ogher o Ehey

vacuum pressure transmtt PI p1 ng inSU at

distillate watevep§l pashi énspémz:@d( fd)s terlel ake oseex OC‘PH-;B?E gOntpnks{d0d to
i n vacuum pi pi ggn 3?H@¥ﬂ‘d¥ﬁéﬂa1rﬂﬁ% fﬁéﬁfaﬁ&a)dh%ﬂﬂ%i&ﬁﬂ“ﬁéﬁﬁfeéélQEction

tank drain valve i d vacuum and vent control valves (14) are closed
The water col | 58nken (t%kgjeﬁf@%ttbﬁevéﬁﬁl‘é“\/ﬁmm'evel as ‘t he vacuum
transmtted through vacuum pi.ping (9). Thus with water inl.€t .control valve

13) open, the distilled water flow n fro the distillate water
graé (27) fﬁomén:ﬁgfnrﬁ?$|v§Pern§§%@? ¢55§S§§§§g%§ﬁ§4&ﬁFoﬁrean427)

(1P|) _ II L1 Pg EloWst htwfhela Yhen twe fdrlr Stnorres?lnisadarteatl( distd1Vited water
col l ection tan i,s fi in ntrol_valve
i nsul at ed distFP&iF@?&ﬁQHtQ£%$e@fébndPﬁn 3@&5&9zﬂﬁf§§ﬁq%c§¥BHSP$ﬁFed
drain valve (lthrowgh h@écmmub&bﬁdxgjl 69j L1 au&:e/\/aixesumatbacm@tim&é 19ater
ol Tect 1 on 1 ankoLigredian ke 4a00)ax% basedhtp ERE Yadkim Rfagetre in
water i Schar 08 E e A At ed st |1 a6 waf oo aoaad
col l ection tank® 3 Igiﬂﬂ:gﬁQﬁrﬂEP q ¥Apve 5ﬂqia KﬁﬁﬂuQxﬁﬂé Yev§|98"5F°1
é 14) cl olses, V\/&hﬂlvlelsrll(et4)c(2rﬁd @losdde 'J(tiél)waBTmid:Bll‘.éosédn tahkecairenatatke
rain valve (11) clagse m cp ro val ve,_at vacuat e
al | airfronftﬁé“%uih%?%ﬁ geﬁﬁtﬁéﬁe §§3W6$fa8nm?LﬁE E%ro&é% %#\uum
val ve at (14) eplipdesy aﬁ)sodhuasw&mh Wambriande&cuan&dcdfvsﬂwh di13) apén, the
t i nl
Grstil]ed b8 oPEEAATE Tratdh EloWIPREIOGA hEr ThER 1506 WkE L1k ee vater

controll ed by &ragnp(2e) iﬂﬁusnbntowmhbrﬁlEs&<1n$wkated Q@a&i!ﬁﬁmetmater

Facilitate the R0ToR{ & S RR(19)3"F A LA 91 €T wilR VAL wWhen the first

insulated distillate water collection tank (10) is filled,
water inlet control valve (13) for that insulated distillate

20 water collection tank (10) closes and collection tank drain
valve (11) for that insulated distillate water collection tank
(10) opens. The vent dontrol valve at (14) for that insulated
distillate water collection tank (10) alsoc opens at that time

* so that the water inside the insulated distillate water
25 collection tank (10) will drain into the potable water
discharge piping (12). As soon as the insulated distillate
water collection tank (10) just drained is empty of water,
vent control valve at (14) closes, water inlet control valve
(13) remains closed, collection tank drain valve (11) closes,

30 and vacuum control valve at (14) opens to evacuate all air
from the insulated distillate water collection tank (10).
Vacuum valve at (14) closes as soon as the tank is evacuated

of such air, and water inlet control valve (13) is reopened

to receive once again the distilled water from insulated

35 distillate water trap (27). Known sensors controlled by a
computer system are used in End Collection Zone (300) to
facilitate the appropriate opening and closing of the valves.
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15 The insulated distillate water collection tanks (10).
drain and fill with water so that a continuous flow of water f
trap (27) to one of tanks (10) occurs. Thejgisul ated distillate wat
col l ection tanks (10) are insulated to isolate.themfrom anbient *

tenperaturesrnandﬂdguxmﬁeag1H£§uitmatesmwaﬁ§tdl&bﬂleﬁtﬁm&tewdﬂxw

to the insula ged di IIate ter *ﬁitl tankg glg%? é also |nsugited
The el enent s2 EEEF‘P ¥ n- Eﬁ ncin cf (WBbF pat &) gen B§7‘°35
known r ot at Ih floWanst deaater 0fr@npev|vasénl thrap Ur(m'B)gg)ttdinbn&SS@frbH:)anksThl(iO)
is true with respect t on

Vacuum | evel @ ?ﬁ‘s‘?ﬁe t"rh'be ﬂﬁﬁ?ﬁ% %’r?g:}[é? ?ﬁl ﬁ@g']'tec?tcg??egﬁgﬁﬁ ?&03
t enper at Lzli_e ixpﬁ ms@rJJaaséd?)moisbllaﬁedtwwerfmmmbﬁhm |tsamp¢rraturbsr) ahd
incom ng |i | su ied.to t nve ti,Qn S, vacu a ,
tenperaturquéFaPﬁﬁéhﬁ ngwvghﬁ)%ﬂﬁ gégﬁégiﬂg?lVP r#%ﬁ?d‘?&’n&P
si nply revapbhezd:n\sdmnédezxiktlma}te( %)teﬂ:mdhbectﬁ.bap ﬂa&msaoujogtis also
coll ection tfnks are‘¥gsulated to avoid anbi ent tenperatures from affecting

t he process, 1ak nting and draining of the collection tanks are such
that they do not di m ni sh the vacuum | evel s inside the desalination devi ce.

This inventign ca erate,at a aq_r f 'n ui eratures
and vacuum I'gbﬁl g eﬂfﬁ“%e‘j%§ﬁﬁf3988\/\gﬁl ?}% %?Jﬁo% é@? %e ﬂ%é?imﬁeBﬁrH §
seawat er1$] 0 tépldeea dywat hn@mmum@mﬁe\&i}]vwetonl iypeesiebhfuthwpah
29. 25 inches r oxi_nmat I ee renhei t erature, o eat
water in chaf®B l_g t(%% ’M% gﬁ?’e% 3ﬁgaﬁ’f ?ré’p‘?&??eﬁp t §9%the Eha
degrees fahreshtectibre 26né (300hatin ) reonbadmeedds source at (23) nust
be adequate to elevate the tenperature of liquid in boiler chanber (21) so

the liquid wll vaporize under vacuum conditions. The liquid is able to
fill and dr avachummlenwedr dhedde? hheintwvestdonmicondompaterban®isea bhedheo

hei ght of the Loner (20): 8Ng YARRLANR VAP Yadt) :300%5 'WF PEGQTE! bher
15 vacuum that is warmer than the incoming liquid being supplied
to the invention. This vacuum and temperature relationship
serve to allow the cooler distillate ligquid to not simply
revaporize when it exits trap (27). Further, trap (27) and
its collection tanks are insulated to avoid ambient
20 temperatures from affecting the process, and the venting and
draining of the collection tanks are such that they do not

diminish the vacuum levels inside the desalination device.

a
This invention can operate at a broad range of incoming liquid
temperatures and vacuum levels, but one example would be 60
25 degrees fahrenheit incoming seawater to the device with a
system vacuum level initially established at 29.25 inches Hg,
approximately 70 degrees fahrenheit temperature of heated
water in chamber (21), and water collecting at trap (27) at
60 to 61 degrees fahrenheit. The test is that the incoming
30 heat - source at (23) must be adequate to elevate the
temperature of 1liquid in boiler chamber (21) so the liquid
. will vapérizé.under vacuum conditions.

The liquid is able to fill and drain from evaporator (21)
under vacuum conditions because of the height of the tower
35 (20) and evaporator chamber (21) above the barometyic iuvel
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of one atnosphere (approximately 33 feet). As the brine co

alloped to exit-through valve (19), conputer controlled wat er”lﬂﬂUlﬂ“ﬂﬂm
val ves maintain the proper liquid |evel in t{g device by open

closing slightly when | evel sensors in the evaporator chanber (21) indicate
there is a neegefened | Atndsphei@ agdpproxifatelai edsalfuet) .'evapsr ather brine
chanber (21) is provided wth vaguum fransm,tt thrqggy %he rg&gr '

col l ection pi pRRNCARBrakesHa%iS A &Lt | ugh 'y hpo ¢ SRARBERT
(21) | ar edt her r@éﬁ@i’bmhh\/ngat@i{ ﬁ:@lgmcwimgelxmaatl estmgtxhtqmndtmetprﬁper liquid
I nsul at ed evaporator, c e 21) approximate 10, degr ee eit above
the incomng |}gYeY 18 ?a‘%ﬁ#é’?gﬁy\%‘?ﬁmge@%ﬁlsc%?ggﬁgrg}ﬁgﬁl:ﬁg fhen"P8VE2
approxi mat &8 y ddRSobsu/ilrb-thés evaguairadmby ocvapberz € 24t eindiichte tthere is a
evapor at or chanber, (21) .. ,Lf | nconj eed water is 60 degrees

f ahrenhei t, tH%eﬁﬁi%QF)&ﬂéﬁﬁ%?evﬁp?ggéggﬁércalIy at 70 degrees fahrenheit

and the vacuumlevel will typically be set for 29.25 inches Hg. The

Lati hi . : : poles '

CFeansing af caht BPpEedo Mt 07 fbanBERLot O6HERer A 200! | 08 pedbilelld with

whi ch cl eansi ngaseuni bnahsad)t tese thresigho thenvapss Gﬁéélestaﬁﬂﬂ _tRiinsz:e andahe

(27) effeCt'Ve#xaﬁkﬁgsﬁ%%ﬁ§aQ&%Wﬂﬁ/%ﬁ??f%té&ug%dﬁ3¥ﬁt@%QEEENWEﬁ”Wb1) are
0 nol s -tille h

accurrul ati on suc ture in ol towers (1). This feature is’,
si gni fi cant0 anthazposda tezml kyidr ceerkrohledhdio seAevate nbRat ilomddi within

oil -1111ed t OVphsyigeelPIGaUBEINEY crdSef/eYRdg AIRY¥EkInk U1V VR) Salhrees

processed heat “norimally drsc I'n other systens. reuses"thi s heat
for the procesfabfenhedtti mpeveathe jocanipgmldanishitarreratyred. ARevacuun

device purifi eieagqsdio? Hrééré‘tf&'i",[ agppRAbRY mhitauiyd 10508 h s/ BEaMaL 8T rbQuired
pot abl e water) and i n doirg so renpves heat from an outshde source
processed |iquke YAROKA&®s Watem i tink shhe SYaRRFatPR; Shamher d#dn «opdf the

tube bungl 5he§§&c%fi geee@2Shavbi-chid hfeo rdgproast fﬁhm:léﬁhdﬁ:thtm boiler
processe I qul at a ower t enper at ur or reuse .In the extern ste
Prior art inveRDABREXd¥hbl Rek YEé@@ﬁiﬂchWezgldﬁﬂE@ﬁE%éﬁP%EﬁngignPng the
out si de sour cegachiS Ldwe Present tiypiealilgh vee@acesopr29.25 inches Hg.

The relationship and interconnection of vacuum generating
section (100) to cleansing area (200) are of particular

20 interest in that the manner in which cleansing section (200)
operates to condense vapors and utilize trap (27) effectively
stops substantially any moisture vapor migration and

~ accumulation of such moisture in oil-filled towers (1). This
feature is significant and has not been addressed in other

25 similar inventions using oil-filled towers to create vacuum.

. This device recovers low levels of processed heat normally
discarded in other systems. It reuses this heat for the
process of creating clean liquid from contaminated liguid.
The device purifies and distills a contaminated liquid (such

30 as seawater to potable water) and in doing so removes heat
from an outside source'processed liquid and feeds it into the
system. Here this is through open tube bundle heat exchanger
(25) which then returns the outside source processed liquid
at a lower temperature for reuse in the external system. Prior

35 art inventions do not make use of low level processed heat
from outside sources. Thus the present-invention replaces or
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'17 suppl enents the function of the cooling tower or
equi val ent since it recovers at |east a preponderance of the

rej éction. This latter aspect is not capturpgd by other inve

t he inventor. This device and process are expandabl e modul arl y such t hat
more (han onguifyidifedts Sehked finddiorramrSeinal \RULIMG L OBBUEIO diCalits
sources and pu ng. sources. The attached draw n whi ¢ are not to

scal-e, repre®st Yﬁ#?“Fhéin§@héﬁaHQF9¥#%ﬁ|Bﬁa@ePF Qﬁp§?295¢655§§?'ﬂﬁﬂﬁﬁe
are diffferemeatt 4¥ 'ﬁﬂé’ét?@ﬁ ¥ i& hEa EREgCASPRCOWS noto chprt \Fed sy otaikk

vapor col |l ect, on The v to b0|Ier chanber. and condenser
. tower can be iﬂh‘f?'?%f BPQV%%&%Fgre‘dﬁH Ofevel to minimze height
probl enms. Heat for the process can be supplied froma nunber of different
sources incl sol.ar eot hermal , steam__hot n n

. combusti o iifReatVike A5G BRORRes 1R AR e wi TR Cpuen that

adj acent an eeepesthamusheadepdery mesetmmgifhyl ltHey safle n&e o¥e wcuum

t he cooling ter which |s Esuall retur ed to i ocean at s Fétantlall

el evat ed t enpe?%EXFeT ﬁ%ﬁ? NgnFMMECEReond

of this inventawingsl,i qwhdcnurl fareg/:dott i tbl ngchlegnt represent sawbed.the

Figure 2, may_he diyided |n | r areas; a Vac

Sect ! on-( 100 ema b6 HedAEdRna, Baot 8% BRsoprBciik  “anet AR Al Fon e

(3000). 1ovacromEi{gaeaztiory Srmrlbhe(a:m@ensTér stowest, debles chamisad, @hid

ref erence nunerals thr h u : Ln.figu ,..vaguu

pressure is u‘s%%o’fh{:B&é %rﬂé”s‘g/js%% %hg (,%I u“éﬁrbr\ts}'b%w%ﬁf E’ﬁé’]]\ﬁf Lﬁchﬁ“%er

pressure is cardt ednderder usewet aawwmerpwmﬁiabbwumhmnqte@ubpﬁe@\Mtéund

air ejectors If jcontal f eat T. PYRLeL,, S8

vacuum punp #ﬁY%l Eg 8 &F%Egraﬁgﬁbﬁgﬂﬁmuﬂk gbgh vac Sﬁéﬂss can

regul ati ng vdbee s(\aigliedatﬁaxbmbavmmber st | d\iaftﬁmrptlrmamndneal rincluding

ej ectors (l') Sr V3C ng %

regul at | r?gSlva“f?a/ie]gf gé)})e '%‘141 %Qegééuu%&%’%gwk o(xs intéﬂlﬂgl Eotiflistion
engine. As an example, the invention could be 1located
adjacent an oceanside nuclear power generating facility and
make use of the cooling water which is usually returned to the
ocean at substantially elevated temperatures.

- 20 Turning now to figure 2 and the seeond embodiment of this

invention a liquid purifying/distilling invention |is
- disclosed.

L Y
Figure 2, may be divided again into three major areas: a
Vacuum Generating Section (1000); a Liquid Cleansing Area
25 (2000); and an End Collection Zone (3000).

Vacuum Generating Section (1000) This first area is composed
of reference numerals (1’) through (3’) ir figure 2. As in
figure -1, vacuum pressure is used throughobut the system. In
this embodiment, the vacuum pressurs is created by the use of
30 a water seal vacuum pump equipped with air <jectors (1’}y and
self contained cooling feature. This water seal vacuum TR ) )
with air ejectors (1’) transmits vacuum through wvauuum
regulating valve (2’) located above water seal vacuum js=cun
with ailr ejectors (1’) and connected thereto by vacuum piy:s g
35 (3/). When vacuum regulating valve (2’) is open, the vewsidm



18 pressure created by water seal vacuumpunp with air ejrhe

‘transm tted throughout vacuum piping (3') and the entlre s

second enbodi ment of this invention as seen hg figure 2.

regul ating valve (2') has a capiflary bleed-off to control cuum eve

transmtted thgpgg Y.@C%aﬂﬁéa (@a&efoséhi ashal pﬁﬂ@: &yﬁﬁlenaﬂf étmctors
e

| evel specifi nput er con éstenlknomn to th Skl|| éh%he

art. 01Iarger(&bI|#§ﬂF6ﬁ§5&#qﬂﬁ@;Fﬂ§ HEPGRT { HREUBB: B4R %N Be

‘substituted i nght3rentdystion et BReVaessndaasbodingnbeeti anislODivention as
described in figure,kl ich utilizes oil-filled towers to produce the sane °
vacuum ef f ect . SEANcdR FAFWmIder applications, a ‘st@ndard vacuum punp,

usually two stage with an in- I|ne desi ccant or noisture vapor trap of sone

t b bstituted f wat |
A e (20005 TrBes KpBHImF BTNt SRt e (¥ of JEhCL Tapid pBY HafefiREA Ro
(23") |nflgureoﬂtréa|tnmlaaedwmm&nwalotnanamkntqm.thrgughamamnwm piping

ot TS LR SR O ety o

evapor at or chaabmpwpem cuﬂtnﬂiEﬁyskﬁmLkamWhntthbéselSkihlﬁﬂu#@ the art. On

t t d
o (26! 3"k b BELGAPELABS DOt RYE I 0 LREE' A L4 1 £, be
and insul aled andstdfuitgst atredlh%aean§ﬁ§Hg@tY theo V@cuym Generaping Section
extends bet “Beg}b'aﬁsﬁ}fmg{ ci‘si:'xttaffgug‘égis%fl'c‘iﬁtdt?ﬂ1@@&?’"@114?211e6”@ohg%s

| ower portion evapor at of chanb . Valve (23") controls
the flowin th&e ppppdycﬁujﬁhﬁsﬂ&ﬂmﬁ(ﬂyaﬁﬂwmaie efhg Innsgegtadn smaller

degassificatiogf,ﬁg et{lc(n?& )a'§t£ﬁ8§i‘ha§/a'dﬁ\ﬁrh%iﬁnpﬁﬂf§ﬁaﬁgit edohgthge with

exchanger (col bul ar 1n shape and i's surrounde

refrigerati on @& @'\Mic!tﬁe d@ﬁ@%ﬁ%&’é PQlgBUERC-NARQE KEAP. °fTﬁé““ec&YIPse m#pY

?S }NS')' be; gl aggd sﬁéiﬁd@ééswf Shel Waitds Hed hevhodumopufipat exchanger
co

id Cleansi e 200 This second area is composed of
reference numerals (4’) through (23/) in figure 2. An
insulated evaporator chamber (4/) is flanked on one side by
an insulated and refrigerated heat exchanger (cold) (17’) and

20 on the other side by an insulated degassification chamber
(227). Insulated evaporator chamber (4’), shown as capsular
in shape, is in fluid communication with both as disclosed

« below.

Insulated vapor collection piping (16’) extends between the
25 tops of insulated evaporator chamber (4’) and insulated and
refrigerated heat exchanger (cold) (17’). Piping extends
between the base of insulated degassification chamber (227)
and the lower portion of insulated evaporator chamber (47/).
Valve (23') controls the flow in that piping and is situated '
30 on that ﬁiping .

Insulated degassification chamber (22’) is capsular in shape.
Refrigerated heat exchanger (cold) (17') is tubular in shape
and is surrounded by refrigeration coils whose sole purpose
is to exchange heat. The coils may -as well be placed in
35 the walls of or inside of the body of heat exchanger - (cold)



(17"). 19  The base of insulated and refri ger

h
exchanger (cold) (17') is connected through a U shaped trap ﬁﬁiﬁil

: placed
]
art and nore accurately described herein as an insulated dis I" |iH,

trap (19'), to vacuum piping (3'). Insulatd liquid trap (19
ess,ential_ly]H]S sane as the trap of the previous enbodi nent and of the
enbodi nent A *fol | ows. | nsul at ed degassi fication chanber (22') S
in direct conmunication through a vacuum-control valve and piping with

i i 3 ; [ f the, t fooi | at ed

Hagassl {1 oA Pase ser no3 Rtk Arih e fF hge PR tele naak . FReBADESE dgold)
ggct i f)n d( Q00 ) %s _conﬂmctiéd) tmfoﬁllstfgﬂ?a iuﬂéﬁaﬁﬁedigﬂﬁ.aglhﬂdr&mhoiﬁnotge art
i ssol ved gasses_fromthe col sol.ution.contained,within insulate
degassific% n %ﬂﬁﬁberac(c)g’ t%@di%ﬁ?é‘g&’e&& *reipor Aferaft md
cgi ln; (E?_z)di(ﬂt:hlhatel thu%d tnaplhglba;;e aoega@iﬁumrpﬂg&hgd(s\éanﬁfmts@la%ed
chanber ' i i gure t .,cou as, we wr apped aro e outside
of b 1| owdidibid | BB, Tralll AP nAe 8L by "Enan BARS AL OHBS, FiRe e tthe
saméI heat ¢ifevions témbbddmeatt handi Sogo 'h@ecgmhd:ﬂtﬁlehl‘lﬁr tgiatt RefolilgRysnt

enser 0 ') are.conpecte t.ubi ng ,at_,one en a
gﬁgpl ement ?‘%‘Z‘r#ﬁé% aﬁe‘iﬁ% f%k‘éﬁgﬁﬁgr (%%m)@\?fhgf_éﬁ gr o?‘ﬁ"er g’dol digect

means and aamiunibeatipan theatughungp aéyunheoharodr vatvefanli pdpdng with

| ocat e 0yj.sl « b nsul d evaporataor _chanb (4'). Althqugh

suppl eqrr'gnt g}la"‘lre ri %}%%ﬁaheﬁﬁexc%%%sﬁg%g' )ff‘?mshg&ﬁ ggﬁ%’r aPIf; gg%Mated

i nsul at ed Aefgassificattion Miwmeachi2dly @od Bonidckingt twesthet vaeriint 0
be in that .l Is at j eat . pu ') LS. cqun d by tuyhking
to the top CafeisElng,  BRCRIMH SHULIE™ 1R Braky 1P “LETLES, Mintelal
refri ger at sedassificatigar ofc didsqlived gassesn foppodihe ghycoflhsolution

xchanger (ol LNe% E%P?‘EE%%&?%@&?LF%I?&Lé%?'%ﬁg%éﬁ%he%ﬁ%%ﬁé?%2%& :
(18') 48 r émonssed bedo¥nser coils (hot) (9'). In this way, the typical
cl osed cycle of a heat /coolant systemis used to advantage to produce heat
Refrigerant condenser coils (hot) (9’) are located in the base
area of insulated evaporator chamber (4’) in figure 2, but
could as well be wrapped around the outside of the 1lower
portion of insulated evaporator chamber (4’) to transfer the
20 same heat effect to the liquid that is to be contained
therein. Refrigerant condenser coils (hot) (9') are connected
by tubing at one end to a supplemental refrigerant heat
e?cchanger (8’) with fan or other cooling means and a
refrigeration heat pump (7’) the latter two of which are
25 1located outside of insulated evaporator chamber (47).
Although supplemental refrigerant heat exchanger (8') is shown
generally below insulated and refrigerated heat exchanger
(cold) (17’), it does not need to be in that location.

Refrigeration heat pump (7') is connected by tubing to the
30 top of the refrigeration coils that make up a part of
refrigerated heat exchanger (cold) (17'). At an opposite end,
the refrigeration coils that make up a part of insulated and
- refrigerated heat exchanger (cold) (17‘) are connected through
refrigeration expansion valve (18’) to refrigerant condenser

35 coils (hot) (9/). 1In this way, the typical closed cycle of _
a heat /coolant system is used to advantage to produce heat

<2



20 in insulated evaporator chanber (4') and to renove heatss ced

and refrigerated heat exchanger (cold) (17'). That is, the “ o
passi ng through the refrigeration coils of i2kulated and re

exchanger (cold) (17') passes through refrigerant condenser”coils (hot)
(9').to heat limuinsubatled basepafatosulchaabeayapbf ht 8ndcHmbERBEYe) heatrpin
heat ed nmedi umgth es, Jnt 2. gern @S‘(‘d}iﬁg}gfé (§'oMmher 17t yi.s
cool ed and reéﬂ%@ksﬁﬂrﬁ]ogﬁggaggg%ﬂ hlgg?.gfri eratlozr.l 3oi Imémof‘3 )
refrigerated Mt ekshabher heatied) merium PaBfbRg | BRTeHERe th% F i igarAtion

i nsul at ed dega@qﬁ{g’ Cald opnElizgieel (£9d) re®?d ddisitéd efedtaPeRahahgeranpes1a)

(4') and extendi'ng transversely across the irside of insulated eva orzﬁtior ,

chanber (4'5) ge¥Edalpgsaesi t Shrcngdoinrir igeRnt sPePdpRFesT TRNtSt Eiobhats )
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in the first e I ment n. Denmi ster pad or dem ster pads (5') is
vapor perneabl €4'and hShe nheakpd aadiyh e‘F@gEepéﬁée(ﬂ ﬂ?%rg’#ﬁ’éﬁeﬂ%m‘? dReat
m d section ofgifsahgbed (RYAPWAILY PhaidetodPed andhrecyicldd ack stetoothe
of ‘i nsul at ed evaporafor chanber (4')

C ., dem ster pad or, denister, pads 5')),
form a vapor MMI@?a’;/%frlgﬁ§ﬁ&é°i"n§ﬁ’|1&tse8’fe$'5'§5r’ﬁe(ﬁatc?f§r%‘g?t(‘ﬂxéha ger
above ref r]j‘gerg&glgpn(égnsp[ coils (hot) (9'). Below dem ster pads or
dem ster pad (5') but above refrigerant condenser coils (hot) (9') is a
suppl emental heating el ectrode (6'). Supplenental heating electrode (6')
facilitates angbsvateRirndébeionrsetexeet ioentYatedfdddms$lfiidaténpechanber

in the lower portion of.insul ated evapor a ") S e
heating el ectr %'%'i)G'an%th@ﬁ afetf% Fﬁgp'%%gﬁzgghojgpgﬁgééat G4 %v%ﬁ@r a%%{rgéﬂhing
chanber (4') terahsvewssiljeammbssshe dhshide af isisulatedeevaparatey chamber

CAmRerPLST) CheTRES Gy, S ke YRMpoinSel 1E MhalBlen iRtk ok e
and insul at®d padpo(8f)r. chaeberpads)orreisapad (5o fis@enesaliyi ddeptdmal
degassi ficatiop chaghery (44 JpdQ {RASHhA! 89 re¥aRAY Mt WeFein. Demister
pad or demister pads (5') is vapor permeable and has the same
'circt..lmference and diameter as the inside mid section of
insulated evaporator chamber (4'). Thus at the mid section
20 of insulated evaporator chamber (4'), demister pad or demister
pads (5') form a vapor permeable layer inside insulated
evaporator chamber (4') above refrigerant condenser coils
(hot) (9°’). Below demister pads or demister pad (5’) but above
. refrigerant condenser coils (hot) (9’) is a supplemental
25 heating electrode (6‘). Supplemental heating electrode (6")
facilitates and supplements the more exact control of the
fluid temperature in the lower portion of insulated evaporator

chamber (4').

Supplemental heating electrode (6’) extends from the inside

30 of insulated evaporator chamber (4/) to its outside and rests
within a well in the insulated evaporator chamber (4’) that
is not shown.

Solution make-up regulating valve (23’) placed between the
connection of degassification chamber (22’) and insulated
35 evaporator chamber (4‘), regulates the flow of solution from
degassification chamber (22’) to insulated evaporator chamber



21 (4'). In so doi ng, it maintains a proper. sol utlon Ieve
evaporat or chanber (4'). That level is just hel ow dem ster
pads (5') and covering refrigerant condenserfXkoils. (hot) (9

el ectrode (6') el ow. i nsul ted eva ora [ chanber
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coll ection tankneblatded évapdrutornmdamaer h{étijh @ideclevel tiskiuskebelow
valve (13') to [ uI e or h r Thr

anot her connec?%@gsgt%sﬁetég?ogi 2"31(%’[%13%%?% sc'(c}”az[elg |8£r? an"‘kr"#I gH?Qigerant
connect ed by acoadtensaén/ecmils(mb}:)tc(m‘he audrthpaédaqared@tnodacdmﬁ val ve

at (14') to vacuumpiping (3'). At the base of insulated fluid collection

tank (10') is collection tank drain valve (11'). The base of insul ated

fluid calleBti Balmnlir(slﬂateﬂtwwopehet chamdxey elct |)onis ankclivaed ialswdated
(11') to draingq t sul lsl ec

(10") through |scdta?ﬁgoe;"c‘apg‘:t:Eﬂ&ﬁ %égk Q‘idn th@%g};\{)b ?vg?lase }1'58?12'@'@? falsuiCI
descri bed in geddestiden ddanke{ A ) 1531 Fleiddydcannectsas mhmughomalection

gl ycol and wat E%g?codi’lfx%ge vhdve ( {70 dive (éggﬁméf eg ut | %d’pggggorator

portion of insu egassificatl o chanber
with inlet fikchamkar fi4fdr. Thawygh asxsttmmmon@eqtipnnptwit:n tpnl,etinsulated

fliver/str gbnee1Gat Jed  posf eon A Eami0l yeol) and Wil Sebdt bgn \mf,% Walve at

pi pi ng extendin romt and wat er” sol ution tank to the
top area of ing Ha{t)edt@leg-é@s|§‘T—‘E@$Pbﬁrecmﬁ>ebY(Z’Q Yaﬁyuﬁ‘ea\fé U?— a9t u{14n) to

regul ating val yadutim Joipd!td P [ egel @hsNga¥al :‘:5? 1§§%I)at§&)c?nfléﬁ2dabbﬁ‘i’e%tion

proper solution |level” to pe maintained in insulate assificati

chanber (22'). tam& ey 1% eeldactien ﬁ@&@‘i%&(ﬂﬁﬁ?él"f- 751 bk cEhe baise of

so that there tﬁs@rﬂ-&t@dsrﬁdl@r%ﬁeé‘asohoptaﬁk fega9si WaAt i Wieied S by
caused by the vacuum connection of . insul ated asmﬂca&l on chanber (22")

to vacuum pPpi F§ldegtion Thankodxaish ‘ffh%‘é?néltlh olifh dRaina@dE the contents
degassi ficati OEnCEﬁEb%s{ﬁ%t)ed 2P c%tll%d@i@n Q0L Kk Odi@d%bt’ht‘ahtjﬁ di$2harge

I nto insul ated evaporator chanber (4'). | ui d enters el ow
piping (12’) when the vent valve at (14’) opens as described

in greater detail below.

Glycol and water solution from a glycol and water solution

20 tank (GH,0) is transmitted to the upper portion of insulated
degassification chamber (22’) by solution feed pump with inlet
filter/strainer (207). Solution feed pump with inlet

« filter/strainer (20’) transfers the glycol and water solution
through piping extending from the glycol and water solution

25 tank (GH,0) to the top area of insulated degassification
chamber (22’) by means of solution requlating valve (21’).

- Solution requlating valve (21’) opens to allow a proper
solution level to be maintained in insulated degassification
chamber (22’). The proper solution level is approximately 75

30 percent full so that there is only a small area at the top for
degassification which is caused by the vacuum connection of
insulated degassification chamber (22') to vacuum piping (3').

The solution passing through insulated degassification chamber
(227) enters at a rate controlled by valve (23°)y into
35 insulated evaporator chamber (4’). The fluid entei:. Seiow

2
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22 dem ster pad or denmister pads (5') but above suppl errent
(6'),and refrigerant condenser coils (hot) (9'). Here, '
means of refrigerant condenser coils (hot22(9') and suppl e

el ectrode (6'). Through this heating, the water in the solution vapori zes
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When | neul atePa¥rEARCESFREPF AN ?‘Iﬁ’)a‘h%‘%c BFGANE tPoi%s‘&héEG%fluid
pressuzi?, )t¢m11/actni1cmva'.la\m: a@mlmyl ),ndli.&ae.&,s atn'dtacod:d:ﬁﬁhtEB h@aktédlltﬁsfthe
val ve ' 0 qui ower ortian o
i nsul ated ev ora%(or char?gﬁd aJZl u o ‘1"}153?% gdt*‘f&uﬁ? NtEatian timk
(10'). This insulated| £lugdi aolliecd:usm axaedc u;au:'()ndfmtpmm diye ot o By Eriee
process yis£p ts e be replaced by a
peri st al tfo%&ré eéf {Zec-tr FT‘i:)fQEHk 19’\%(1 ﬁ’tatlﬁg 3&%;' °%%7‘|t rope SRS
oper at es t h&/gkve sakl t{t ’phrmemalelsptqlmsed;anbll\dm:rifmertahk @reder valve
specific gr ¥y Org i f ct g pl is _reachgd.
The vapori zcaaféi%/va er ﬁ?gﬁisnséﬁ at g%&g%vag atorgiclﬁémb%’ Li/é; spaggﬁgst hg‘aug'hhe
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20 (10'), collection tank drain valve  (11’) closes, collection
tank inlet valve (13’) remains closed, the vent valve at (14’)
closes, and the vacuum valve at (14’) opens to evacuate
insulated fluid collection tank (10’) of air. When insulated
fluid collection tank (10’) has returned to a vacuum pressure,
25 the vacuum valve at (14’) closes, and collection tank inlet
valve (13’) slowly opens and allows the liguid at the lower
portion of insulated evaporator chamber (4’) to enter
insulated fluid collection tank (10‘). This liquid will again
be displaced by concentrated glycol and the process repeats
30 itself. The entire collection area can be replaced by a
peristaltic pump and tank assembly in which the computer
control system operates the peristaltic pump to empty the tank
- whenever .the proper specific gravity or specific conductance:
. -:= level foriglycol is reached.

35 The vaporized water in insulated evaporator chamber (47)
. passes through the demister pad or demister pads (5’) and
f£ills vapor expansion area (15’) in the top half of insulated
evaporator -chamber (4/). From here it is pulled toward the
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the heat pugBoli@)accompjish the sane purposes. End Col | ecti on Zone

(3000) This area of figure 2 is conposed of reference nunerals (24')
through (28') and is |ocated between the Vacuum Generation Zone (1000) and

the Liquid pieFevidir Zoorf{daearidns cediis annboathahtonrte poseibial hynd
end ool Fect POR CH6 TBH005™! SaEgRy ARELLCAE LA CERF £y lovoduy prsataliaty
distillpte ambhegstt avanpnkight2be) conslithated artmssanay;eacranm Féfrflgerated
W ih vacaurtBrb Rectanedhateald) alad”s EBpiAcbE pisYA Y Hethk. 188uTaERS,
their top eadaporaytcr ecltambert ¢d/hy vZhisnwandd/éd sdomiY#t tval thatashown
25’ ither_tq,the at h t i, Qi ‘). LT f h
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connect g 11 £ou0ne drwieh SsbesPid Insha Ul dVAFUREbECRaRRE (21) .

Further other heating and cooling sources and means can be

used in lieu of the heat pump to accomplish the same purposes.

End Collection Zone (3000) This area of figure 2 |is

composed of reference numerals (247) thfough (287) and is

20 located between the Vacuum Generation Zone (1000) and the

Liquid Cleansing 2one (2000). Its design and operation is

essentially the same as that described with respect to the

previous embodiment. Again, end collection zone (3000) is

comprised of at least two closed insulated distillate

25 collection tanks (267). These tanks are each in £iuid

communication through a water inlet control valve (24’) at

their top ends with vacuum piping (37) and insulated

distillate liquid trap (19’). Also at their top ends they are

. connected by vacuum and vent control valves at (25’}) either

: 30. to the .atmosphere or to vacuum piping (37). The base of sach

moraroanadnsulated distillate collection tank (267) is connected by

means of one:collection tank drain valve (27’) to dizchary:.
piping (287).

The water from insulated distillate liquid trap (19¢} rluws
35 through. the piping connecting it to vacuum piping {(3:)y ana
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~the two or nore insulated distillate collection tanks (26').

the vacuumtransmtted t hrough vacuum piping (3'). The water uﬂ
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(24') to that {&@}ﬁ at : sicau@fﬂeﬂfngamﬁt%fidm%eﬁ%ﬁ‘&g'@f‘ap

tank drain valv ens, “vacuum val

tank remai 39 cl@&d, - aﬁbevémﬁukﬂﬂﬁﬁa§15251ﬂﬁﬁﬁ ¢pdleckdiorpopearkand 261 are

distillate '”yéﬁ%féﬁtéénkodﬁébﬁﬁmtQrbﬂev@dﬂﬂﬁﬂﬁﬁb£%§'@9'?2%hkn ARt et
that insulated distillate co]lection tank (26! IS qu %E id, the vent

valve at (25') @l&es(2ddderls nPEF“@orﬁq]olre‘%'H?B Ean Adnvalvred27’) is
col l ection tank:ﬂ)'s?édl Vahd evadiun @r@%nandanbaskumyaj varat clédzed. The

opens to evacuat nsu ed distil

col | ection taM&Q%ﬁh %hGéS%HéE Sﬁiﬁ%ﬁﬂ? 4 llﬁﬁetaﬁk%&ﬁsﬁame
s evacuatad, thewasUleveal de &ha(t25:f) vﬂmﬁﬁs,pﬁpﬂn@at(er' )i.nlet control

valve (24'") is opened to allowthe distillate to be once again collected in

the insulated distillate collection tank (26'). The insulated distillate
col l ection tankkateéd’ flaWseEmmmﬂghekfnsuhmﬂeﬂiHisnillumealdqnﬁanmmﬂpf(IBV)

?Ls‘g’ﬁgf;dthro“%éé‘%h““&ﬂ&é Al bigvid P b Derdli Stall® (267
through open water inlet control valve (24”). When the first
of the insulated distillate collection tanks (26’) is filled

20 with water, water inlet control valve (24’) to that insulated
distillate collection tank (26’) closes, collection tank drain
valve (27’) to that tank opens, vacuum valve at (25’) to that
tank remains closed, and vent valve at (25’) for that tank
opens and the distillate inside the tank drains to the

25 discharge piping (28’). As soon as that insulated distillate

collection tank (26’) is empty of fluid, the vent valve at

(25’) closes, water inlet control valve (24/) remains closed,
collection tank drain valve (27') closes, and the vacuum valve
at (257) opens to evacuate all air from the freshly emptied

30 insulated distillate collection tank (26’). Once the insulated
distillate collection tank (26’) is evacuated, the vacuum
valve at (25‘) closes, and water inlet control valve (24’) is
opened to allow the distillate to be once again collected in
the insulated distillate collection tank (267).

35 The insulated distillate collection tanks (267) alternately
drain and £ill so that a continuous flow of water through the
insulated distillate liquid trap (19’) occurs. The insulated
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25 distillate collection tanks. .(26") are insulated to i sol o faced
anbi ent tenperatures, and the piping fromthe insul ated di sqiﬂ' l
trap (19') to the insulated distillate collection tanks (26
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typi cal bl ood gohé@at retEM@i vaheordestdei brcperistadbiv tpump handbltemk as

processi ng equi pnent ,whi ch separates qut red,blood cells from plasma. Bl ood
distillates col %-%?an]&fi i3 $ 3R BT BVEOMS &“@D‘-‘t‘g’rﬂ‘%’&?ron tank (26') woul d

not be exposed to atnosphere at the vent valve at (25') nor would they be

di scharged into piping as shown at (28'). Instea bl ood disti |l at,es | d

be coll ected atThasdimauseiari Viihe keinecti bR g&& 5(%0‘?‘5i R °§1’1“E*‘a’bv€gherem
detachabl e contggen,&p’ aveddtid Mei G3le PHEpaTAt i¥H COEWMH el IfRwunt hglycol.

distillate to remain sterile and under_ a vacuum condition. This ,vacuu
distillate 3% tmaaevacilﬁdléomameru'(%f-“yteaa| dhpd fdier I%Hb‘&d:srrerﬂe‘&ds or

and reinj ected §510t3 HEUre' cohLefplbeed Untrudteg Bumath @wdamimdbsbodily
(salts, residues,etc. ) collected at tank 10'% may_be s oredbg ._later in the
r econbi nati on wEiRidge dil i Png elsy GPhe‘l‘%Fse,hﬁaf%% Péus%‘ﬂ, ﬁw%‘:
tested and scregpedtmntiny die dieansithooiofl blawdlesuchd &y plasmmerpheresis,
punp and 1ank’ aSeE RN MR enpleas ShhiioTetaEPeh bh Br hadf; Fothiion fee
enptyi ng of14 anfump0’ with) £ADet filterPStrainer (20’) may be replaced by
intravenous tubing connected at solution regulating valve
(21’) and then to a donor or typical blood collection
container or used in conjunction with other blood processing
equipment which separates out red blood cells from plasma.
20 Blood distillates collected at insulated distillate collection
tank (26’) would not be exposed to atmosphere at the vent
valve at (25’) nor would they be discharged into piping as
shown at (287). Instead, blood distillates would be collected
at insulated distillate collection tank (26') in a suitable
25 detachable container approved for medical purposes which would
allow the distillate to remain sterile and under a vacuum
condition. This vacuum distillate in the detached container
(267) could be tested, supplemented, and reinjected into a
donor or stored for future use. Blood concentrates (salts,
30 residues,etc. ) collected at tank (10') may be stored for
later recombination with the distillate or otherwise, may be
reused, may be tested and screened, or may be disposed of all
v as desired by ‘the user. '

Tank (10') may also be replaced by a rotating vane device or
35 peristaltic pump and tank assembly . ' The computer control
system which controls the emptying of tank (10') ] ©an
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known peristal t usddingoddd a2lbwathenidel et bynaofotvald ity aptudas dased Nebon
first enmbodi nent _herein is gvst cIOSth Gs&ated wi,th, t,his | a
itig 19Ya3RF

t,thir
embodi ment and Bt o RPEE r §rév ¥@?8Féﬁ&§%ﬂ?t?@fﬁﬁﬁryP%ﬁF;ﬁacuum
the first enbodicEidiitddhsbe shchseystemdesineakdown tin sthdi adtenb@hieericuun

Li quid d eansing Area 20.000) The, liqui d.cl eansi;ng_a of, t.his

ontodi ent 1 CORATRNE oLt AItke Siboa neRIo iR sRERcHq (KA feoprespond o
ref erence numer dile (Ridpdrisabigh pdiht. of Wihpuiphrtsbcwhaer £ludd ahich etlll be
water, or “@kﬁfgéﬁ%Oéh'f{QSt from the process.

Figure 3 is the third embodiment of this invention. It too
is comprised of three areas of study, the Vacuum Geherating
Section (100), the Liquid Cleansing Area (20,000), and the End
Collection Zone (300). The Vacuum Generating Section (100)
20 and the End Collection Zone (300) are identical to that shown
in Figure 1 and therefore no further discussion of these areas
is made. Again Vacuum Generating Section (100) may be
replaced by a known vacuum system and the End Collection Zone
(300) may be replaced by a known peristaltic pump and tank
25 assembly or by a rotating vane device. . The first embodiment
herein is most closely related with this last third embodiment
and both operate very similarly. Reference to the operation
of the first embodiment will be of use in understanding this
third embodiment.

30 Liquid Cleansing Area (20,000)

The liquid cleansing area of this embodiment is comprised of
reference numerals (12") through (17") and reference numerals
(21") through (277). .

Liguid, seawater, contaminated water, or water from a large
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27 body of water (17") is transported by neans of punp (16L"'
line-(W). Punp (16") is connected to water line (W).

extends from (17") to a first branch (W.B1l)2and a second branch (W

Water |ine branch one (W.B1) extends into an insul ated heat exchanger
(13")- V\aterbbidrye oﬁramxtert\(\nT'oV\Lm)trans@dzmm byntmeams ofnsphimped1l6”)

d f t h di f

Govnsen 1o LA s AN € 55" FLe S B MR oo e
around the i fH8nal Watiere ldme | W) eytends cﬁers(Jl’ét'Edﬁﬂeaa ﬁichan@manch
(13") are a R'w‘ﬂ \ht ngﬁf 4 UBBR oY ALHPoHUNWIHA W { RrRa0h Q4bRS ﬁPant %ne

| ine branch aone in_a traditional heat exchanger configuration we

known to ®hod i) I%’&t?ﬁdﬁhén&lot an Lpgyiletiedheaty’ raxctlenﬁeﬁpéaiiby oneahs‘-er

of punp (16") ity ougpatriter tige (MB2aNd wat@gtbhas bran€s ongn (V4Rhulated
I nto and through the tubes in insulated heat exchanger (13") The hottom

of insul ated ﬁ@étsse&f:hﬁﬁﬁépn( 20K 249 | Wbigh iLAs GLAUEFRRmaKkE:Kuldatsin
into a U ShaR%(iéz‘ f&?riphy apIhQZlﬁt‘eﬁ e 'éﬁﬁﬁi?%o){'ﬁe?n&'s?%%éﬂé}

an insul ated, pipe t eads into End | ection Zone
its i mediat énccﬁm?r onEXFend §Bgt Pé'éﬂm’t‘b thesdnfisrnakenifd g gu?@dl lower

The liquigd 'E.bo‘i-‘tti%n|éf'ei¥i§ﬁ'1<&*télf'%éaw—5’éicﬁﬁﬁ§8§ I(ritso)aruicé haogghrtaliﬁtt of
tubes in insul ted t exchan%rl:;l.gé 3" exits insulated he xchanger

(13") at a %t‘a‘ﬁ@ﬂmt‘ é@h e% ért’T‘?’FIea‘B‘ria‘ﬁEHthrléé’e( wEBRCch
i s surroundegny (mmr.t)atmr\a att@h@ﬂaibnalenéataaﬂmg@i VeenPigugAtion well

connection ranch four ( of the_two ends connect§ to
the top si dewglD OPf | dlﬁea’th%xE‘h‘é"ﬁger 1.(11;31,1)31 from s(177)  is
connection i OByt amednsand pmhgye (1 Cﬂmﬁeut;homa’xiewanﬁrné | (BL) and

bronch o (TRGHE L Bearhit b OERAS G At ohhee i ki S,

heat recl ai mMiasulated" heatt Ieﬁdhé]ﬁ;e:h- s¢ussed in the follow ng paragraphs.
Thi s connection of water line branch three (W.B3) causes the first end of
water line branch three (W.B3) to be |ocated at a higher |evel than the
second end oftheatlesttome of insulated heat exchanger (13") opens into an

insulated pipe which leads into a U shaped trap (27"). Trap
(27") is also insulated and continues into an insulated pipe

20 that leads into End Collection Zone (300). Trap (27”) and its
immediate connections are identical to those disclosed in
figure 1.

aThe liquid in water line branch one (WLB1l) passes into and
through the tubes in insulated heat exchanger (13") and exits

25 insulated heat exchanger (13") at a water line branch three
(WLB3). Water line branch three (WLB3) is surrounded by
insulation and has two ends and one valved branch connection,

water line branch four (WLB4). One of the two ends connects

to the top side of the tubes in insulated heat exchanger

o -(137). ‘This connection is opposite to and above the
connection of water line branch one (WLB1) with the tubes in

heat exchanger (13"}. The other of the two ends connects at

I the lower.half of an insulated boiler chamber (12") to heat
' reclaim coils (23") both to be discussed in the following
35 paragraphs. This connection of water line branch three (WLB3)
causes the first end of water line branch three (WLB3) to be
located at a higher level than the second end of watexr jine

--_?
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13 branch three (WB3). Water line branch four (VLB4) S
and val ve which is conputer controlled according to the temmw‘]
fluid in water Iine branch three (WB3). It isgonnected
| ine branch three (W.B3) and exit plpe (EP) mhlch is also discussed in the

fol Low ng par agr apfimen . Bhidl crlupesy | nswhebsd leal Brahensorolts” iwged) olls

Simlar shape, is insu nberg&eé Boi | er chanber g
connected at its RYRASHPERedBRsVBLVENYhE S &P 4&ﬁ?e€??8ﬁ°&ﬁﬁquf cording

(14") to the togpgnehefl tempdraitk-d1eat ﬁ!iéh&fl(.iﬂ.rd (1s" pated tmﬁedbaﬁ@wm three
the lower md section of |nsul t ed b0|Ie£ é nber é&Z are g C|aJEQ th
coils (23") whi chl"ifbect alttASi rcPRReCSFEE ¢ arﬁfror F@Bc ree

(W.B3). Above hegiLBEx! and coxis @ﬁ@;e) (BB) vmmcm | hsul ) ot kuécmssmmer the
(12") is heatin e ode i ch heats the liquid contained in

i nsul at ed boilerhéiﬁﬁ) “?1@ fag rig el ectrode (26") i's typically

powered by an external electrical pomer source, or may be a-supplenental

Sour co. a5 descri BAETHERRC ARSI RaNIth L Are &t 8RhARged P "B Y, pimi1ar

OL Egat source (23dpes disnplysubabedt harid ermi chamberhe( V&I ks meliéehrmcttmmber
12"

variety of sburcebl? aiorerrertencat; ii¢ ERBoaMHoRY FERLY sl et és vapor

first establ i:sd1eob®lled:taipnog:arpnlm;/el(1|elr"|)ortd>o tihet r bdpctémd of hiasulated heat

certau1|nstalhﬂéé§ﬁ in %QBQEEEh Nole] &Htﬁga@%ﬁ?élﬁlh @H&tiom of

heat exchanger reloca ed to to 5 feet in overa
similar fashion asnd@kctede@ommaMNch&mmea(lﬂ@)ehm&rhﬁktnngcﬁelm c01ls (237)

suppl enent al |y p%?{e;ﬂ B\Sn%{e%% fatgatﬂag dragydgfaalea' uaeeexcozgf.sd ﬂfﬂ{eﬁ hénhree

wat er exiting at exl iC recovery is we
those skilled in (‘ﬁbB%l}t- Almemsln%atpm@lem foils I(Géaﬂe@ﬂqr] "{jﬁé‘li%pn'lSU1ated

upper portion f wgyéﬁt eﬂa el 1gPgThgrs W&elﬁ@%eee%a@ q2lgdayk £6h) heats

They are di nensi one ormthe function as describ I N previous
enbodi nent s. the 11qu1d contained in insulated b011er chamber (127).

Heating electrode (26") is typically powered by an external

. alectrical power source, or may be a supplemental hot water

. exchanger supplied with heat from a cooling tower or similar

20 source as described in the first embodiment. The purpose of

the electrode or heat source (26") is simply to heat and

maintain the water in the boiler chamber (12") at the correct

temperatures, and this heat may come from a variety of

. sources. As noted in the first embodiment, the vacuum level

25 1is first established at the proper level prior to introduction

of heat. In certain installations (not shown) in which the

boiler chamber (12”) and heat exchanger (137) are relocated

to 42 to 50 feet in overall height in similar fashion as

described below, the heating electrode may be supplementally

30 powered by electrical power hydraulically recovered from the

water exiting at exit pipe (EP). Such hydraulic recovery is
well known to those skilled in the art.

Demister pads (28") are located in the top upper portion of
insulated boiler chamber (12") above heat electrode (26").

35 They are dimensioned and perform the function as described in
previous embodiments.
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29 Liquid exiting water |ine branch t hree (V\LBS) enters an -
t hrough heat reclaimcoils (23"). Connected to the | ower

t ree

~reclaimecoils (23") at that side oppositeggwater I|ine branch
is water regulating valve (15") and exit piping (EP). Exit piping. (EP)

connect s Wﬂifz;xbw%ﬁit%&e&atb&eli%%):ah@mwn@e/qwfn;kfa)) @i&ﬁ@%&ﬁ\m

intao the or i nal bod :ébe seawat er

7
liquid pas$ ‘%%oﬁ’gﬁ?%e’é?cll@éi“al?ﬁtéﬁl 429y eﬁ?’%n??ﬂ:éé HQ cBHﬁu%@PJ‘r
control | ed prteiohe@s ahedg \idoFaim5 ol O(QEI"I) Pt pithat( E:Pldanﬁbp site

d h
cortarn | news bie Bragah e, (HEbayy Lot UaRRr BRgUIRER én%pﬂsed)
by punp5 (B9 aad.temtphggt h¢ERph eintppbpx(xaP)(ﬂml conaeadtis emechtiwpass
I t [ h
chanber (30 E8x TRHE) (REBAICWANaR ufhe P8R TRAR EhEp) mxedfE e ong"
heat exchartgerginsl) oy pﬁsmilqnid,élzwtl&cho nfaaet babde(l?Tbn.s i Bhe
d b d
oiping. | echaEs PRPEINL SR P HEAe DBESA LN BEIE h2a0)! Rl Srigdudh
recover thedmputerf contielleduivhted t regudatdiig papye (G " Yefiate téwatt
I d,ret t
nydr autto. SR o (BRIHMBIRs: HERPhel B8 (inf" Prdbueh, pady, 88 Fldiie
fashi on as wrrn.d:klne nay stbe ermmm destty bed Har ecertaimsinsted lations,
ti f
i verted | RsnEeEFe T EaPertyids bl BumBLRAYS Ther SOT. W14 ) BT pum
i nsul at ed helad” lexahdngei t irics' f;hlawdghpss;@é:s Hipe (EﬂhuwaﬁédbeamhiaﬁrVEd bY
d f 4 t t 2
bregﬁifllflrg%t%\g?ce?ﬁ??ﬁge rr“g%cﬁ)\t h“@ eiz gl)%lg ex?tf \gslbpi((awlg %hﬁ%ﬁg@p pose
of wat @5 | @aqmahtﬁqamqmmmb%r fr bvi §§°st$a|@elqtpor Va@pard colkection
degassi fic i;?f'ngoﬁﬂ and( Zf\smg«%ami 'éi?éﬁé)ﬁ'?éi‘acﬁ') (4"a ;séswion

fluid co nicat I nsul at e ' er chanbe nmeans “of
i nsul at ed piaa. ﬁg ?emdfealtveaquge)qa‘wnd- i s Thdaat &9 Q@rtehebx. delemqtheninq

i nsul at ed I A 191d (Rt td il of
degassi fi cat I on chgﬁgﬁ?ﬁ 21 )'lato | n?ﬁ? at ggﬁ@m | er c-k?]ﬁ% X : lg' | s a
t he connect}eadbngefkia tmagi% 1)) and kank (217). The purpose Will

20 to recover the forces from the liquid exiting at exi pipe

(EP) before that liquid returns to the original body ot _quid
"and to use this recovered hydraulic power to reduce pumping
or electrical requirements in the same fashion as in the first
embodiment described herein.

25 As noted earlievr, a portion of the seawater or unfit liquid
brought from body (17") is diverted into water line branch two
(WLB2). This branch circumvents insulated heat exchanger
(13”) and passes into insulated capsular degassification
chamber (24”). Water line branch two (WLB2) could as well

30 branch from water line branch three (WLB3) or exit pipe (EP).

The purpose of water line branch two (WLB2) is to provide
make-up .. liquid to degassification chamber (24™).
Degassification chamber (24") is in fluid communication with

. insulated boiler chamber (12") by means of insulated piping
+~35. and valve (25") and it is located to the side of insulated
boiler chamber (12") near exit pipe (EP). The connection of
degassification cunamber (247") to insulated boiler cabhamber

(12") is .above the connection of exit pipe (EP) &nd waro

L 4



30 regqgulating valve (15") and bel ow dem ster pad: (28") bu m&b‘bﬁﬁeﬂh@atnk laced
reclaimecoils (23") and_heati ng el ectrode (26") At its top e

degassi fication chanber (24") is in direct fluid communicati o

line (VL) having its origins in Vacuum Gener 80i ng Section (100).

seawater or unfit liquid passing through water |ine branch two V\LBZ |nto
degassi f i-cat i orregitheing valve s(Bhj cand be&@wdmnﬁr%rr@%(%rm@t above

di ssol ved gass@feat Jé@l&ﬁaV@éHSO(sz'éné'MéiﬁéSéQéc&rda&h(zs ). At its
degassi fication chanber (24") | at1 ng val ve

2
chanber (12") &RPt RBFe |%e%9<%%§%b|°¥ eneShamhex 242 §And1ﬁeétnréérsm fluid
coils (23"). \é&imm:sﬁéatioﬁemaﬁx t Pac@GH! qtﬁxerralevn.p fiaw ingeviais Wokligins in

boi | er chamhe dto |nt nthat u | eyel at the

oper ati ng Ingv EHF§F§ ‘t’oVer\r{ﬁ'g u@%’ct?ﬁgga%?@' ruRpfit
heat reclaim ccmiqx(jad; pasdimgu emoﬁghhlwa'eaposllm btralrmist tmqoo(wt,an)ofinto
the liquid boil The or.fromthe boi)] I} qui hr ou dem st er
pad or pads (2 39755‘1)%[3?\3%?‘%‘0%85%&& g‘{;ﬂngiglﬁg e?r? ftr% VFﬁ‘gP@‘ i gssure
i nsul at ed heat texahemgee (A@issolMednghaislses.residue in the-liquid brought

into insul ated boil er chanmber (12") from degassification chanber (24") is

separated by neans of the boiling action in boiler chanber (12") and
falls to the bdthemséavateravrdubbitel ignddbpasser )throudgh Hegaasfification

2"al'oged brihe TERSEDT(ph Y bntl rEQUISESHE VAT IEe ) TUOLET BUML o o Ber
base through a (&2 v)e and stheper hexposed tocelectrade ((287) and hwmattreclaim
boi | er Chaﬂbercﬁ 13 g34-ri nevsg'v 453*) teg&s%eg-ﬂt@] éagu(l%&a ﬁéﬁeu fluid

connected toget In'series wt at’ed boiler c
above and in I|¥\%V9}tﬂlbhiﬁebpéﬂkraﬁbamha¥e dRANeARDtP MR pit@irhrtdxaztg '§luid

Although brine 12¢k1 (24 LnbSpiopledSefenaitting e bé folyOBel stk Tpad| S’f@"‘

fluid conmuni cation with vacuum|ine (VL) wel | as boil er, champer
The vacuumldbnriRd | GAVeEENG; EABESTPAE £86T borNBnhEAtyERRd A b FORE Ul %d) In

?2|2| )er tank (12%;jew of tii€W:odile UV AL Dipdrtsidmicd did | iqel@dhsiis.

The vapor from the boiling liquid passes through demister
pad or pads (28") into vapor collection piping (14”) and from
. there into insulated heat exchanger (13”). Meanwhile, residue
20 in the liquid brought into insulated boiler chamber (12”) from
degassification chamber (24") is separated by means of the
boiling action in boiler chamber (12") and falls to the
bottom of insulated boiler chamber (127).

. The base of insulated boiler chamber (12") is connected by
25 means of a closable valve to a closed brine tank (21"). Brine
tank (21") is in turn connected at its base through a valve
to an open brine collection tank (227). Insulated boiler
chamber (12") and brine collection tanks (21"”) and (22") are
connected together in series with insulated boiler chamber
30 (12") being above and in 1line with brine tank and brine
collection tank (21" and 22”). Although brine tank (21") is
a closed unit, through its top it is in valved fluid
communication with vacuum line (VL) as well as boiler chamber
(12”). The vacuum connection facilitates the collection of

35 brine from insulted boiler tank (127). .

In view of the connection of insulated boiler chamber (12")



31 to brine tank (21"), the salt residues and ot her cont ani hat h“ﬂ
seawat er (17") that settle in the bottom of boiler chanber (1 ﬂ[

into brine tank (21") These residues are owed to settle a

concentrated ‘brine solution and displ ace t seawat er contained in brlne

ol s spicrpi BriPR, AN 2 £ONELRE SRTL BL81RRLE Wi didk ot é‘??ﬁ%ﬂs
the -brine i sftdoai rdce | seawatelk “123) ﬁhetvabntmmthﬁehhﬁnﬁmtﬁqm obHi beller

Caer (1o endffed | E2t Pk Gkd £hO3TBrINe ad! ol C:;w{%é“rééfaues

chanber (12" ' é he |s dralned ron1br|ne ank
collection tane (a2219we¢hsodrs¢htbetmenatnonmmn@d(bxinezzsqlmhmn and

cl oses a tE?ﬁ}% \g/&é{n% VsengQ%Eér”BBﬁg:ra%éd/ P tﬁ‘éﬁ%'aéfngr?zi" Eﬁ?getye

tank (21" ve then closes an et ween I'ne

and i nsu: ?t edubsidider camm@er(qgnyrgllamﬁeemﬁ & &@abmbsméved satdds,
21

the I neul at cPsEAEAd aPILY ) ok Hdifot SViky REVAITAS hdqohifare KE ERI¥
(12") t? cogpénaatthhobnﬂnarxsidﬂdi@iﬁfibtgnbanhl[EEElon ghaKVQZQe%bﬁFw§en
De I ca |
ol Tecti on 1 ARRVAATRE Biffer SienbER" (3957 380 bELAR,EARRD12p")' F3PaRel g
vane devige torma#n#atnawaanqnmpnaMhaenﬁambeenumﬂ ) Tibitentiherbriner dls
uhi ch cont ohalNeC T N0 Phel BEnkaRk 1¢31th SANHEWONCLLL1 B Beh

uctance or specl e

specific con Ic gravi vapor passing throug |p|hg
(14") ent er sThesdratied bedateasx dthedewo (tlaam)'-Sahalpasgas)obbﬁnt nelqsleISegnd the

therein Ca”¥ Qu i §'en g@i@ﬂ@%méﬁﬁ'&r?’i ”EB 208t hir £r b‘l—‘} rth

t her eby coole con as It passes over the tubes in insu ate hea

exchanger (1$2¥ ) -Si nEhdsnamakys, th@I¢kﬁﬁ€5péﬂﬁrﬁﬁ@hV@&Mﬁtbﬁﬁ!@%@sbrﬁne
i nsul at eglg hee%nﬁxq%nqerang&?’ihsh&la*&ﬁ Kb PYet hehxa.w qqsg )ngsfam?t PsOPens

t ubes. Once the vapor ‘condenses drai ns out_ of f i NSu ate
heat exchangEP elléqwlm' ner &9 (@nge agadm t%lrlewt- Br b& 3@& %ankn(21
Col I ection Zgagye30Qhs?y desydidedsi ncbheapignedivatiet opem tM@cuuﬁsh%eled
I nside the invention js cg nputer mai ntained to
degassification tank (24”) to enter insulated boiler chamber
(12") to compensate for the refilling of brine collection tank
20 (227). -DegasSwfication chamber (24") is sized to be of larger
capacity thar brine collection tank (22"). Tanks (21" and
22") may be replaced by a rotating vane device or a
, peristaltic pump and tank assembly. The computer control
which controls the emptying of the tank (21') can respond to

25 either speciiic conductance or specific gravity.

The vapor passing through piping (14") enters insulated heat

exchanger (13") and passeé over the tubes therein carrying

ligquid from water line branch one (WLB1). The vapor |is

thereby cooled and condenses as it passes over the tubes in

30 insulated heat exchanger (13”). Simultaneously, the ligquid

passing through the tubes in insulated heat exchanger (13")

S +  1s heated by the vapor passing over the tubes. Once the vapor

' condeﬁéés, it drains out of the base of insulated heat

exchanger (13") into trap (27). From there it proceeds tn

35 End Collection Zone (300) as described in the preceding
" figures.

Vacuum level inside the invention is computer maintained :ic

M4



- 32 correspond to a terrperature for vaporr zatron of liquid H”Beenmhce
“that is warnmer than the incomng liquid being supplied to |Lﬂ mEIII[l lll
exanpl e, 60 degrees fahrenheit seawater to the device will

chanber (12").. to be at a tenperature @fp approximately 70 degrees
fahrenheit in order to maintain full process capabilities. The vacuum | evel

Wi Il have beendmiddpbhd ﬁ‘étab’céﬁﬁeéa&hr@f& ividwesi Higt Sont bt Tipuiditwhder

t t 27" d
broad Tange: ofvacb,Haf obs MATHGE Coanaraf HRCoRTna TiaRTS ke Y Sudht Laa
toit. The teasd its.tixd dre emmprler.g mmewsefabzeh)lemt emawaterobo the
th th heat 23 qgﬁﬂ“@é I t h aged 4
Ymn boi | :r cﬁZr%“eY ‘%)%/Lgr‘}‘ii? §§B§§‘r&ndé}r \r/ig%Jum condi ti glg.iheya. 9:6 ebél et
above, the 5oontmpe:hamuee (af2 appmaptmebm WPt Hegxr@afsn fahﬁemetiérd imr@a@ﬁr

vapor col | ect'&? § oESQE'gs sb@ﬁ@le@ hagfd. %cﬁmﬁcxﬂeoaﬁ am
S therm)statrcal Yy Con 0 provi e enough heat to elevate the liquid
within the bortlteve(ﬁmm&n(tﬁ!}lytQﬁb@bbiShedA@tv%l%u%ﬁr jeches Ho §BeF-BFFoF|he
appr oxi mat ely J10 rbé*'“:ng‘ faﬁewrﬁchéaswrf@emﬁe.. irmsfaéogebnean
description is onl'y one ex t he manner of acconplishing t

i nventi on. Gwpenstm)uhﬂﬁcaar breagy ¥andehigf tWB‘Bﬁ%EHﬁP&t ¥ Cﬁh? heeawater
| nventor. €oPPdthb atl'igr@ri'ds B Spbiheetl eat Imﬂ heﬁdeheefstexmam@ﬁ the

for a di rec heat exc changi n urations

the confj
boi | er chanberin@Qupngath@at aﬁ@uﬁeat e&%ga)ngép °°’P?1‘9’PﬁF§°Bn%5d‘F’PreﬁPeandheat

the previous eP@EQ{:H??t §oufrbu.' A% (1ePl), aRsenedeyuatelby eTRAvBtof theoseguid
exchange systens cont nuousl rec cled to maximze ffrcr enc redg&lﬁécosts
"H‘E} n

in constructi ohn hﬁélleﬁsﬁgé 12 nﬁ'-%h"aP?rﬁat‘P &5n VY PP s .

As stated above, the boiler chamber (127) is provided with
15 vacuum transmitted through vapor collection pipes (14"). The

heating element or heating source (237) is thermostatically

controlled to provide enough heat to elevate the liquid within

the boiler chamber (12") to vapor. At vacuum levels of

operation, approximately 1100 btu/lb-m is required to vaporize
20 water.

The foregoing description is only one example of the manner
of accomplishing the invention. Obvious modifications are
within the contemplation of the inventor. One modification
is changing the floating head heat exchanger for a direct heat

25 exchanger, or changing ‘the configurations of the boiler
chamber, evaporator, and heat exchanger.

In this embodiment and the previous embodiments, fluids, heat,
and energy are by means of closed exchange systems
continuously recycled to maximize efficiency, reduce costs in

30 construction and usage, and diminish impact on the
environment. '



| 33t B i of ' CLAIM5 1. Adistillation—and—purifying
"~ system conprised of: vacuum neans for generatin |
pressure throughout sai Tias Been Replaceddi sti | [ ati on anmlmlmmr -
“ means; _ atrap dir i R t3% sai d vacuum m#fan§ at Ilﬂlelllsll”!ll '
point and directly connect ei Kﬂ% |l ation and purifying neans at
anot her point, said distill M3elr4%t vi ng nmeans being in fluid
corrunication with said vacuum neans througtmsdsd-trap; . , < a
collection area in fluid, copnpuni.gation with id vacu ans. aJ .
“distillation and puri¥ ﬁ%;ﬁtmﬁéf—,l%eﬁ PRFEEY PG (ﬁy;’%'ﬁ.%_egéggg‘lﬁﬁeﬁ Rty
Jin Zal dI fll stillation and patcut ngeamans faed generatinpugh vaichum apriessure
said-collection areq. . Adistillatjon and purifying system conprised of:
a conput er coﬁgﬁﬂuéhﬁuéoﬁP#gHﬁxﬁf%ﬂHcisysten1 Y "~ Vacuum neans for
_gene;aplngsa vacuum pr esdiise il sdiah sasdepprifying memrmsil | ati on and
purifyi ng neans; single tr i bgin i o]
to said vacuum neans at Bngrﬁﬂ %lﬁﬁ‘a@g}"r %éqqpé%‘g%%eg%’egatqg gﬁ%éﬁuﬁ ﬁ%%%tsedat
di st :CI | ation Qmjgbppbﬁ_h_):l r?rae?ix@&tnynordwnqmtem toaisaiidstdistildatiod and
purifying means belng in uid co nication with,sai u u
sai d trap; and:urifygng CBPRBE! i Bﬁm@%ﬂgﬁﬁﬁ f?ﬁﬁ‘atdon’grﬁ}?ga??grrﬁw ; hé{s]%r?d%d
trap and sai dmmarriﬂgaﬁéansabdidigstﬁri IfAti ioh comtnyniicagionp wddis said vacuum
comuni cating distil]led and puri iég fluid to said collection neans through
said trapifo S0 REQHED, SAAth"5TRA that when said trap fills with said
g! still ﬁd and purified fauicelilectionuaresqdnr fisvid somprnispsdon with said -
i m ni shes, t vacuu suresge t  $3hL4 UdRATE RS ' .
said purified a%%ﬂgdﬁs{q‘%ﬁ% f%ﬁ?d %]%i?a?ﬁ'lggé?gh?ﬁ?ﬁoﬁti nuous j?aﬁt%%/vﬁ%f Q‘{sl?'aa}%ls'

purified and diseréipdfindidd isidbistilledl pog: porifad iRoRprdd distdjlation

said vacuum e} 4l u h kasC SAhdgdsade thap Hhe
| at ent heat gﬁﬁggpgggga Hb b@?ﬁ?guﬁgg% égguuﬁ1g?gisdée gorrespongsitooasaid
15 collection area. '

2. A distillation and purifying system comprised of:
a computer control for controlling said system;
vacuum means for generating a vacuum pressure in
20 said systen;

distillation and purifying means;

a single trap, said trap being directly connected
to said vacuum means at one point and directly connected to
said distillation and purifying means at another point, said
25 distillation and purifying means being in fluid communication

with said vacuum means through said trap; and
collection means in fluid communication with said
trap and said vacuum means, said distillation and purifying
means communicating distilled and purified fluid to said
30 collection means through said trap to said collection means
such that when said trap fills with said distilled and
purified £luid the vacuum requirement of said system
diminishes, the vacuum pressure generated by said vacuum means
acting on said purified and distilled fluid to facilitate tke
35 continuous flow of said purified'and distilled fluid into said
collection means from said trap, said vacuum means generating
a vacuum that is controlled such that the latent heat of
vaporization point under vacuum pressure' corresponds tu a



34 terrperature greater than the te uid in tﬂm“umm”mm
that the fluid in said trap renalnsnTﬂlﬂ"muﬂnﬂnuﬂnﬂﬂlLte and

vapori ze, said vacuum being effectivelty &ppki ew v to the flRCHUISHIsQRAA2
trap once'sdrd trap is filled with said flukd. 3." The systemof claim?2

wherein said trap, said distillation and puPﬁfylng means, said coIIection
means and said connecting neans are insul ated and at nosphetic S
4. The syst entGRPErATHES epater sEhan g W'HB%FQ%PE% Ir%pﬁ1 Jj%\‘idegt said
| east two at W%B@ﬁrs&athatcltwotmyw $h saddnttarhp ankmadmsecirdat condehsed
towers; a punp connected between said vented t | r
val ves associ %MT%Ssgﬂﬁﬁ(R&a Vﬁﬂ@Féﬁ?'a%éiﬁdggguaﬁ(¥%fw§dagf@31%Y31Y
alternately batp\gﬂdred?aodlyovm stheofilsaidl fanlkeaid ckrape @Qacm%rt’sspr ds
which is t u a stem 5. The systemof claim4

0" Tt LR A TR

wherein sa 'S are 0 50 feet in height and 6 to 14 inches
I n dianeter and mhereln said distillation and purifying neans is 42 to 50

feet in height. Eggt%fh%ﬁb%i | 3i Ghéngﬂﬁrshmdsefdpflabddl 8istillation

polyalpholefln 0| gtrc oil “at anbient tenperature in said t
and in said t@mipurifyim\@%ema&d @Ioélmc;mmam%ami Mﬁqmmq

one of 2 MAlehaSfl 4BEUILAYIRCY B dnRlGHrecRTIf Berleage vacuum

punp with air esl ccant or nol sture ‘vapor trap. 8. The system of
claim3 mhereln said collection neans is conprised of at |east two cl osed

tanks, valves andgsensaysechpl @e apkaihiel 39 whereihy sonacoradutiir anghnsai s
val ves to salé trap and“sai d vacuum neans and algﬁ(ﬂr y.ignngcte

through sadod wempelisedapfssgierkeaild F¥CaatBPER n fayers; a
at nosphere, WReifkda S rk dic&mééeéidew Suiid fioacrfd iad posipt icm:umadtyed llstsveen

]]: ,r|0|mI rS]SI gnér 2%@} ¥ rS]aI gtgé L. sa1 %wtearnsk,s and" Fald0KS a8 Yitn
said towers whereby a fluid is pumped and drained alternately
between said towers from said tank to create a vacuum pressure

15 which is transmitted through said system.

5. The system of claim 4 wherein said towers are between 35

to 50 feet in height and 6 to 14 inches in diameter and

wherein said distillation and purifying means is 42 to 50 feet

in height.: | '
20, 6. The system of claim 4 whereln said fluid is polyalpholefin
oil or a.synthetic 0il at ambient temperature in said tank and
-in said towers.

7. The system of claim 3 wherein said vacuum means is one of
a water seal vacuum pump with air ejectors or a two stage
25 vacuum pump with an in-line desiccant or moisture vapor trap.

8. -The system of claim 3 wherein said collection means is

U - comprised..of. at least two closed tanks, valves and sensors,

... said tanks. being directly connected through said valves to

said trap and .said vacuum means and also directly connectead

. 30 through said valves to atmosphere and to a collection conduit

open to atmosphere. wherein said distilled and purified fluid

... continuously flows from said trap to sald at least two closed
tanks, said tanks alternately filling and emptying.

¢ ,‘7
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35 9. The systemof claim2 whereih sai ds’iﬂ!‘lﬁwljm ﬂ is 4"“"“"““'”"'
vane, devi ce. 10. A vacuumdistillation L0y "™ ing :

conpri sed of: - a conputer control means for operatihg”Sal Y2GEYFE
a vacuum nmeans for generating vacuum pressuse in said device; an
-insul ated distillation and separation neans having an evaporator chanber

and a condensi,ng THY tgysted egnddadm@ Whérbtnngald colhlectibnomedrsh is a
sai d evapor at or, a vapor: separation device and a heating

nber ;
nmeans associgﬁﬁﬁgghqlgépﬁ 86¥dGBxt or chanber, said evaporator chanber al so

defining an outlet for non vaporized materials renaining after vaporizing

said fluid; en he a a i; @t it

sai d condensﬁﬁg ufft t %?gggﬁd 8???%#%ﬁ?iﬁ"angygg%ﬁpagﬂﬁﬁ'€§§§§%§F¥%QM {luid
a fluid trancompmisgpedhaging a first end extendi ng+i*nto +he inmpure fluids
to be diskilled and a sg openi ' ] Y s .
~an insul afed single tra%_ggﬂﬁggggd%% em}%einqé%? cg?]ge gggttg'hi%ged'ice’
distillation and separ aai sracchawbmeaasd far dgenenatimgnyacanim pressure ain
i nsul at ed CO"?-?iq‘?% %I’JS connected to said trap, where said fluid to be
distilled pa?? thr ﬂg 'said fluid transfer pipe into said evaporator
chanber to be turned toanapbnsudaitedsagddrstpibkkathionnt andai depanteriomg means
to becone disti)d ate_as ' p e [ ger a
i'stii1ate pRasyil st 83hfokaten PRRRERGY Chnll 8 (o SHEIRRIiniEY Bata
syst em ofLOc| giondensiegehnitaibe ingi dnt comfunieapdonayith headide ey agusm tor
into said hegh nger and wherein said heat exchanger has an exit outl et

extending into sald fluid such that a portion of said fluid enters, said
fluid transfer pipe and2pa¥dperi nseparatden Gevige sand ephartoinghParns

or said heat ;@diWesa SAiehf sl faendwipHBatdd BRAber, said evaporator
chamber also defining an outlet for non vaporized materials

15 remaining after vaporizing said fluid;
an open tube bundle heat exchanger associated with
said condensing unit of said distillation and separation
chamber;
a fluid transfer pipe having a first end extending
20 into the impure fluids to be distilled and a second end
opening into said evaporator chamber;
an insulated single trap connected between said
.condensing unit of said distillation and separation chamber
and said vacuum means; and
25 an insulated collection means connected to said
trap, where said fluid to be distilled passes through said
fluid transfer pipe into said evaporator chamber to be turned
to vapor, said vapor passing into said condensing unit to
become distillate as said vapor passes over said heat
30 exchanger, said distillate passing into said collection means
through said trap.

11. The system of claim 10 wherein said fluid transfer pipe
has a third end opening into said heat exchanger and wherein
said heat exchanger has an exit outlet extending into said
35 fluid such 'that a portion of said fluid enters sai:l fluid
transfer pipe and passes into at least one of said evapnrator
chamber or said heat exchanger, said fluid enfering ~aid Leat

L J
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36 exchanger passing out said outlet u!u ﬂu l Im "m mai n mn&‘ l“” !
fluid. 12. The systemof claim 1l wh N sa eV apor
chamber opens into said exit outlet of sald heat exc anger “fhe
system- of claim 11 further conprising3ea degassification tank _
connected between said flui-d transfer pipe and said evaporator:-chanber,
said.gegassiékchhhgenzp&ssim@eouEdsamdsehdle&cmnnunﬁansuaunhthéamaiaibody
fluid which |? &uﬁt distilled passes through sai d degassification tank
prior to pasg S 0 said evaporator chanber. 14, The. system of

claim 10 further conprising a degassification tank connected between

d fluid f ' , i fj .G - -
Tank connect B4-t o Sht GXETOR nebn SL20H L E AT | e SERTRY LA Ckad

distilled pasyapomtaychanbegegpenist iinho osaidnrxpti outiletph et agidnheat
sai d evapgragQEHaﬁgggq; and a refrigeration device, said heating nmeans in
said evaporator chanber being connected to said refrigeration device, said
open tube bundl e heat - exchanger bei ng connected at one end to said heating

nmeans in sai g3gvapor gh@' cépgben ark atcaadhhen endripthaid r@é)ﬁ?ﬁfé%bona
devi ce such that heatjng |Uld Is circulated fromsaid refrigeration dévice

t hrough said 8&&?%3ﬁk§%ﬁ Qnetadk comnpeked  Betypann&adichof haads tapmsfan

to said refrpgpeatdmh 5s!aceva ojzr%tofr hen&xseem shidl aéaalék{ﬂéae&on tank
conprising a supplenental ié el ectrode Iocated betmeen
means and safF& r%?

L

I

dESHE. means suohdhak Yadof kg FALER s

furt her Qcmtwbagd@saqulwpelszse@ ERrbeghcehliacibgasERFITANBIe Witk Prior

said outlet, said no i zed,, , matter collection means conprising a
%ﬁ#?%n

closed and i FSuRR NEQr SAdM EVAPAT AJtOMITHARRRY t zed material s whi ch

have collected in the base of said insul ated evaporator chanber, said
I nsul at ed taqﬁ Co”prwié“’¥9s¥ss arg claim 10 further comprising a
degassification tank connected between said fluid transfer
pipe and said evaporator chamber, said degassification tank
15 connected to said vacuum means such that said fluid which is
to be distilled passes through said degassification tank.priof
to passing into sald evaporator chamber; and a refrigeration
device, said heating means in said evaporator chamber being
connected to said refrigeration device, said open tube bundle
20 heat exchanger being connected at one end to said heating
means in said evaporator chamber and at another end to said
Tefrigeration device such that heating fluid is circulated
from said refrigeration device through said open tube bundle
heat exchanger to 'said heating means and back to said

_..25 . refrigeration device.

15. The system of claim 10 further comprising a supplemental
. heating electrode located between said heating means and said
vapor separation means.

Ly e 16, The system of claim 14 further comprising a non
30 vaporized matter collection means connected to said outlet,

o _sald non vaporized, matter collection means comprising a
closed and insulated tank for collection of non vaporized

~ materials which have collected in the base of said insulated

,+ . - evaporator chamber, said insulated tank comprising valves and
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vacuum neans whereby when sai d sensor indicatgg that the concentration in .
sai d insul ated evaporator chanber is at a certain level, said valve to said
evapgr at or chagbegehSoppeadd otahkowdimg nconneeddd echmatighi aSaidovdlyes to
into said tank, and upon conpl etion qf sai ai 'mg; id v t [ )
evapor at or cha CF%?G%D% Eaicg‘ﬁ%’tgd?%e aar% nos%%%#g'ogéeﬁg S%afﬁa&acuum
sai d non vapor iim.dssmi-er ifdom M ilde daeuumad heamssawherebly,. when ssaiidt signsor

I's drained said valve to e, alymsphere i ds ~Sal fav i

vacuum nmeans i §'5:g‘{e‘i‘i%‘ae§o££3f'u#ﬁgs§?§c§ z’i‘rﬁ% 3%9%!2&1{\]5%?%8%%21%? e%iegrhapﬁrngetor
sai d val ve t50 sHamberuis akams dexrtd bsellewed,ssiadd arddve hgaspidesypnarator
recei ve non vapQqrize ter] far sgk A a o : 7

system of cl ai rﬁqlﬂ“zﬁg)érgisn éé?geﬁf %Bidggﬁgﬁgﬁgﬁép%n hgggg%{ihzierdé %\ﬁggﬁ-ials to
openi ng i nto salrh hratnéocsaiykrtank d anshtupenhesgeleatdon ofr spidkidraining,

oL 1 Bl B0 4 AT AR S ) S48 0 45 e

. 37 a sensor, said tank being connected through said val ves t”“ﬂmlﬂ "I""I,II”"I
" .evaporator chanber, the atnosphere, -and said vacuum pressure " ol NI

raln
pi pe j oi ni ng sate thesatmospharé etpanshsphihatl waldarennyaperdizgd Raterials

fluid transfer pipe_in i ' . N S h i :
exchanger t'd at“t‘)?gag? %ﬁgigﬁﬁséﬁyﬁ?ﬁ% ce*%ﬁt[;'kbgﬂqgfi %rai?aitﬁgggc%%fkeﬁfﬁ&d sald
outlet, said flvuallvpatsi hipe lmtnagphard dsceidsed: suideVagyssitey said yaguum

through said 0%&}.3*’%’“%&%%%: e%félﬁ'ﬁgﬁrii‘ﬂg Unieatd FRbGuRi Rfresfire at

system al so conprising a gassification tank connected to said evaporatqr \
chanber and -sai Whigbubimes s & M Y0 s32 447 VAaFYUIhP@Rns % ekoded: ppfegald

passes through nggi,ﬁ q@o%ﬁance&ap ke 86b Vel AdMSPAPEriRed SRiterials from
evaporator chanber. 18. " The sysfemof claim 10 wherein the |ocation of
sai d open tlbe Baidl eviaRarabe@FafBamPeY «such that the fluid exiting

therefromoffers power which is converted into usable energy. ~ 19. A nethod

for distilling and rifyi fluid i sed of,: .
NS 17. R‘ltjlel syylsr{'?en? of uclzlaic.xgn&r)lale'ier%in said fluid transfer pipe

has a third end opening into said heat exchanger; said heat
exchanger has a first exit outlet extending into said fluid
and a second exit outlet extending into said open tube bundle
20 heat exchanger; said open tube bundle having a drajn pipe
joining said first exit outlet such that fluid passinq-%&reugh
said fluid transfer pipe into said third end openirg pge'des
through said heat exchanger to at least one of saild first exit
» outlet or said second exit outlet, said fluid passing through
25 said second exit outlet passing into and throuéh said wpen
tube bundle heat exchanger and out said drain pipe, said
system also comprising a degassification tank connected to
said evaporator chamber and said vacuum means such that suld
fluid which is +to be distilled passes through sa:d
30 degassification tank prior to passing into said evaporator
chamber.

18. The system of claim 10 wherein the location of said
open tube bundle heat exchanger is such that the #lu:id «witing
therefrom offers power which is converted into usable zuuwrgy.

35 19. A method for distilling and purifying a fluid cowprised

of: This Sheet Has Been

AT
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- 38 bringing the fluid to be di i 1 eqni -
“conpyter controlled, vacuum pressured 'dﬂg “\ml\mﬂmm purrﬂnmmmmuumul“l
subjecting said fluid to heat and vacuum p sure by neans of *heat| hg means *-
and vacuum neans to cause said fluid to seﬁérate into vapor and non -

vapori zed matter; kenoyin aid .non v Al { [
distillation and puri fﬁﬁbng§§geﬁ*egffulg to bﬁa?@%ﬁdﬁggeld;%vtnéf)éﬂ%i\%g%eiglto
exchange coi ks ¢ompater ontvapded,o cvadeunwse pressuiedi [distillation and

col l ecting sai I Sitdd | rrough a trap into a collection neans; .

such’t hat mh§#%£$€}¢#5%§§F%Fé with said distillate, the vacuum requirenent

- of said system dinini sh&3biertipgc sahdrEuid ctogbrataad hyaguna Pxessure
nmeans acki _n%tyoﬂe%_%'éjdf' hlelalt! i3 MR rfsAG@ind Vakhu fieadd ittleandd @M P41
distillate info said collgctlon means from said tr@gé@salg vacuum means _

generating atPaBifRALH eQ stiRfECt NaPOXs agshtdt |\&@P W EERE il atent heat
of vapori zation point U.ﬁdﬁbvm?uumaaaeswre GAPRSTEEdS hatBekeMERioH Ulshiid
greater than the t erature of sgid. distillate in said trap so that said
distillate i F?l?‘}ijt}e]t?%b°?eﬁﬁfln§“fr LY InG, AYREAP &t at e and does not vapori ze,
sai d vacuum bei ng eff ecpagsingappidedapor over pat dxxdlidnge acolls aigl davage
once sai S8trap fil Iedva'th aaid fl.ui.d. The pethod of claim19

S

N . 20.,.Th
further oniasH‘f@’ﬁ%%r 8pc8f'l g&sie\/dﬁtt?g ds’aﬁztdl%)e%Y?hg means only after the
conputer controls of sacdligstdmgersuirdesdibtilihtevadtheongbval trapaidto a

systemcorre s. {0 t. heat of vaporization point which represents
a set rel ati%%g{#p?%ﬂ‘?'ﬁ ll}‘%éggét to the tenperature of the fluid to be

distilled and purified.suchithathehemtseoidl dirap Liihlowikh sedd distildilage,
the step of RhACIAGHdh drggﬁkkkh\%'to%fa%%i%“@jéﬂéw &i’rﬁiﬁ%hgge,”%ﬂ'ee vacuum
hydraul i.c recovery to reducCe gunplng and power consunption and constructing
sai d sysiBm bressaue r generjtadd prusaid yvacuge megfhoRirgaion 1said

wherei n sai dg4aUUM{B&NStbS facilitate the continuous flow of said
distillate into said collection means from said trap, said

vacuum means generating a vacuum pressure that is controlled:

such that the latent heat of vaporization point under vacuum

20 pressure corresponds to a temperature greater than the
temperature of said distillate in said trap so that sald
distillate in said trap remains in a condensed state and does

not vaporize, said vacuum being effectively applied only to

. sald distillate in said trap once said trap is filled with

. 25 asaid fluid.

20, The method of claim 19 further comprising the step of
activating said heating means only after the computer controls
of said system ensures that the vacuum level in said system
corresponds. to a latent heat of vaporization point which

30 .represents a set relatiohship with respect to the temperature
of the fluid to be distilled and purified.

.. .21.. The . method of claim 19 further comprising the step of
~placing said distillation and purifying system to enable
hydraulic re'covery to reduce pumping and power consumption and

35 constructing said system for heat recovery and reuse.

22. The method of claim 19 wherein said vacuum means is
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.. 39 conprised of: at l'east two at rmspherLﬂm }!Im ﬂ%\:v\er Bummﬂ"ﬁwmmm
‘tank connected to said towers; a punp cenn aid

and said towers; and val ves associated wit sal ower ereby ofl ts®

punped from sai d tank to one of said at 1ed2t two towers by said punp until

omput or | coaRT Lseanth ahi LRREEnERg 1RHSTRREE SRy TRk SRE0 UL o
two towers W&ﬂ@edhteanklconneatédote sadidatdversgr 8 punmpnsobhaccted daetween
tank 10 Torm oy d SRERUT RS WL Adigetdugne ta mwsvag% JUESE Y £en

is transm tt hY%ﬂ sal VES 10 daid system sal
cont i nuousl| )saiidll toyexsl whaerebygoill als cpuapedy ﬁ%@m saido fe#’élit §°t H%Pe of

Vacuum pres sl £q Og{;pg.l ‘Li é%&”l;owe%é mehl%i ghﬂﬁ AUntcl B @ %féfﬁaefrﬁlnevel

said oil Ts efrn or sy and i1s at, anbi ent
t enper at ure is !‘&Iadﬁtaﬁlkian@nﬁ’l efi gadeckwo tozz@rsrheswthtra:ea &aym 92id

wherein sai gv:f&hp# ufbl! %og'feiftf)br télﬁ §t' Hlert ¥ s oDl 18 bﬁnﬁfﬁi ir_ﬁ,]o the

at m)sphere essure dr ai ne rom sai d towers.

met hod of clsecend wfersaid stve §@M°-é‘@t ivdrl heakbe; §iéor#dh§eéldo1°n@c 9ka8aid

two closed tanlks,sValyens2BdckeIPRESsald ¢ad D wrags@iraeexaau@@ &ire
t hrough said valves to said trap, and sai d vacuum neans End al%ﬁ ‘rioé:[l‘ gugh

connect &P t kBl d HRe EPves ‘l’lé) S MHRPRBRePERE SHE € 180 F,

open to atnosplecpe WaNPivaddbd @osiddidt étem,saadid repwerensdovbndosal ¢

t | t ot I dt to be alt t I ,ect d d d_f h
Tank i a pi SLBRLRBEAT T STOMEHI o ont ik SrBORPRUCRORLGN of ACTeAth

fromsaid trﬁ&cuﬁhOp&@sh&eélﬁﬁflﬁalﬂealy&m\curs wher eby when said sensor
i ndicates that one tank is full the valve to said trap closes and the val ve
to atnosphere opens to enabl e the drai ni ng of said tank until a sensor

i ndi cat es t hgg.sai gtheankmethdidai o£dcliaian 22i dviveteént catdosdier dsclorsesof

o pr osch | L uALARCIA Tt o bt e aoRRUAs B B IR Npdibfatant

val ve to sai §int aj.dofentk tandgdnhnsaddbhtevwsarsl.

24. The method of claim 22 wherein said oil fills each tower
to a level corresponding to one atmosphere of pressure before
being drained from said towers. '

20 25. The method of claim 19 wherein said collection means is
comprised of at least two closed tanks, valves and sensors,
*said tanks being directly connected through said valves to
said trap and said vacuum means and also directly connected
through said valves to atmosphere and to a collection conduit

25 open to atmosphere wherein said distillate’ from said trap
flows toward said at least two closed tanks to be alternately
'collected and drained from each tank in a piston-like
arrangement so that a continuous flow of distillate from said
trap into said collection means occurs, whereby when said

' 30 sensor indicates that one tank is full the valve to said trap
closes and the valve to atmosphere opens to enable the
draining of said tank until a sensor indicates that said¢ tank
is drained, then said valve to atmosphere closes and said
valve to said vacuum opens'until a sensor indicates that said

35 tank is pressurized at which time said valve to said vacuum
closes and sald valve to said trap opens to again enubi=z said

Q



said fluid to be vaporized ih-sai sdbjectjgg st ep. 27. "
claim 19 further conprising a closed and inSul

ated tank for mlmlll imlIM‘
sai d non vaporized, mategnisal [ in the base of s
vaporrzaffoh-%ﬁﬁfrgoo%qé%1¥%ﬁﬁhégg§g*%§§%éulated tank conprising val ves
and a .semsor, said tank -being connected through said valves to said area

where said figgd P AR o £ 8 AT Rlcn A C LY By R 0588 I HE sa ta

from sard vaculm neans y when ‘'sai'd sensor 1 ndicates t

concentrati onfluidaby arsm afiesaidavdciiug dnéans pefpred cansing seidafiuid
llevel , said vglvgatl Qapird AEHNNEL £aS8LBSEEYIAG S orized is opened to

al | ow sai d non vaporized materials to drain into said tank, and upon
conpletion of said draining, said valve to said area where said fluid is
vapor i zeg sl ozps amﬁesainibit\l‘?dlﬁaﬁ S:If&ﬁuaiﬁngBEherWﬁks%mtaSaj.dsadnand
vapori zed materials e.drai ne rom sai ank, en sai ank is

o ned sai'd SAFUGAERS KR oz rend scl £ ok Yalg AL Vbt 284 mterints

means i s openghith redlléctaish ik baseacsfinspidsarea awhelriechvaporigatdon
val ve to said vacuum neans, | s.cl osed a sai d §apk.,i ain _rea, to
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vaporized materi als separate -

: 15 allow said non vaporized materials to drain into said tank,

tank to fill with d—it l,ulﬂmm"ﬂmumr met hod of claim19 further
conpri sing degassing Ly B -of said vacuum neanijﬁe&r}ﬁs Riphted

and upon completion of said draining, said valve to said area

where said fluid is vaporized closes and said valve to the

atmosphere opens so that said non vaporized wmaterials may be

drained from said tank, when said tank is drained said valve

20 to the atmosphere is closed, said valve to said vacuum means

is opened to return said tank to vacuum pressure at which time

said valve to said vacuum means is closed and said tank is

+ again ready to receive non vaporized materials from said
evaporator chamber.

25 28. The method of claim 19 wherein said trap is connected
at the base of the area where said vapor is condensed into
distillate so that the flow of purified and distilled fluid
therethrough is facilitated by gravity ; wherein fluid is able
to fill and drain as distillate from the area where said fluid

30, is vaporized under vacuum conditions due to the height

' location of the system; and wherein the vacuum pressure is
selected to correspond to the vaporization point of the fluid
to be distilled.

29. The method of claim 19 wherein said the area where said
35. fluid is vaporized and the non vaporized materials separated .



41 therefrom is located at a hei ght’ such that nonvapori zed”lﬂ'f
drain by gravitational force and wei ght and wherein the powe ml’ """l’””m
di'scharge of the nonvapori-zed materials isggonvertible into uSadi e te

30. The nethod of cl ai m 19 wherein the vacuum | evel is mai'ntained to
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met hod of cI ﬁ%é@t‘i’ﬁ‘ire ‘E?Agjf% ls with said-distillate it acts
e ect | v

as a pressure ad tore uce t vacuum r equirenent of said
system said vacuum nmeans acting nmerely on the surface area of said

distill ate ':fbsa' drhéamd\tﬁia& idre aﬁsyﬂmlsev%ewﬁ althe eghallinshedvil 14

area where sai yid_is vaporized and condensed fluctuates thereby
creating a ghd %EPénGﬁf fc&or eprraspandden anierpPera turactom V§P&é‘r1-@raé%j&ﬂ £ 03

the inside of1j01ig wpARY Z&é&:@ﬂdtBQ’ﬁdQBS%Q-n?éxeathﬁﬁ' d eGPy PR °f1uid to be
differential_facilitatin g d”? | ow of said distillate through®said trap and

reduci ng t hedbsELaRrdy %ﬁe%&k#n‘f?%mﬁﬂl anga Axad mkRgsof distillate

and nonvaporized materials is accomplished in a fashion not
10 to diminish the vacuum levels inside the device.

31. The method of claim 19 wherein as said trap fills with
said distillate it acts as a pressure head to reduce the
effective vacuum requirement of said system, said vacuum means
acting merely on the surface area of said distillate in said

15 trap while the vacuum level initially established in the area
where said fluid is vaporized and condensed fluctuates thereby
creating a pressure differential between where said vacuum is
generated and the inside of the vaporizing and condensing
area, said pressure differential facilitating the flow of said

20 distillate through said trap and reducing the overall demand
for vacuum from said vacuum means.
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