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WATER TREATMENT DEVI CE AND METHOD 5

SPECI FI CATWOR749473 BACKGROUND OF THE | NVENTI ON 1. BGTANWR1261he

I nventi on ~This present invention relates to a point of use water
10 purification unit designed to contiThmously and conpletely purify
water at all points of use such as hones, - restaurants, hotels,
mlitary, sea and field units as well as desalination of sea water at

the point of use.  Th¥ATER TREAFMENT DEVICEAND MEFHODa! s, al |
m croorgani sns and 15 replete the water with essential ground m nerals.

2. General Background of the Invention Pure water for

consunption, use in cooking and to mai ntai n hygi ene is a universal

need. gThe purity and safety of water is deteriorating world wi de. Tap
water is 20 no longer safe in mjor U S. and foreign cities. It is
cont ani nat ed by ni crobes, cheni calSPEHERSATEMNI s and in many i nstances

ground wat e BAGKRGROUNBJ O FWIHEN INFENTIONO t he.
1. Field of the Invention
This present invention relates to a point of use water
10 purification unit designed to continuously and completely
purify water at all points of use such as homes,
restaurants, hotels, military, sea and field units as well
as desalination of sea water at the point of use. The
device will remove all chemicals, all microorganisms and
15 replete the water with essential ground minerals.
2. General Background of the Invention
Pure water for consumption, use in cooking and to
maintain hygiene is a universal need. The purity and
safety of water is deteriorating world wide. Tap water is
20 no longer safe in major U.S. and foreign cities. It is
contaminated by microbes, chemicals, heavy metals and in
many instances ground water and sewage which gets into the
distribution systems which are o0ld and dilapidated.
Improvement of municipal water treatment systems will be of
25 little benefit. 1In line filtration and treatment along the
distribution system will also be of little benefit because
the distribution systems are old, leaky and in some
instances are contaminéted by lead joints. Pure water for
our cities is a big challenge which will not be soon
30 solved. It is therefore imperative that point of use water
purification for all of the water used in the home be the
immediate solution.
SUMMARY OF THE INVENTION
Accordingly, it is an object of this invention to
35 provide a device that will accomplish the function of
providing at the point of use a water treatment system that
can convert any water into microbe free, chemical free,
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Another object of this invention is to provide a thin

10 water layer, centrifugal, vacuum chamber for degassing the
feed water. _

An additional object of this invention is to take
advantage of the peculiar and 1little known physical
character of degassed water. Pure water, when free of

15 dissolved gases, may be heated above 100 degrees C (up to
180 degrees C.) without boiling, but upon further heating,
boiling may occur with explosive violence. This steam at
(100 degrees C.) occupies a volume 1700 times greater than
water at 100 degrees C.

20 It is a further object of the invention to isolate the
degassing chamber by a series of three (3) in line valves.
These valves are electronic and controlled by the on board
computer controller.

Another object of the invention is to heat the

25 degassed feed water to 260 degrees F. under pressure and
then spray it into a heated 350 degrees F. vacuum chamber,
where it flash vaporizes in an explosive manner, thereby
providing the pressure and vaporization to evacuate the
chamber into the condenser. '

30 aAnother object of the invention is to provide a brine

" chilled counter current heat exchanger at 20 degrees F. to
condense the vaporized pressured steam to chemically and
microbiologically pure water at ambient temperature.

An additional object of this invention is to provide

35 a holding tank containing a UV light source to maintain a
microbial free condition of the water and providing high
water level and lower water level sensors to regulate
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electronically heated (or other energy source) vegetable

0il circulated through a jacket in the preheat heat

15 exchanger and heated vacuum chamber.

A further object of the invention is to provide an
electrical refrigeration unit to chill the brine of the
counter current condensing chamber and to provide heat for
the preheater. _

20 An additional object of the invention is to provide a
back wash capability for each part of the system which will
contain a scale dissolving potable water for keeping the
system clean. This back wash will be timed and sequenced
by the computer processor.

25 Another object of the invention is to provide four
degassing centrifugal wvacuum chambers and four heated
vacuum vaporization chambers, each of which operates as a
batch process and is sequenced by the computer controller
as sensors indicate the unit is operational from the stand

30 point of temperature, pressure and vacuum.

Additional objects and advantages of the present
invention will either be set forth in the description that
follows, will be obvious from the description or may be
learned by practice of the invention. The object and

35 advantages of the invention may be obtained by the
apparatus and method particularly pointed out in the
appended claims.
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minerals. The device is comprised of a computer monitored

10 and controlled system for degassing, super heating and
exploding water into a vacuum chamber, in which instant
steam results. The steam is condensed in a counter current
cold brine apparatus and stored in a holding tank
containing ultraviolet light and is evacuated to the point

15 of use by a booster pump flowing through a mineral
repleting column and a carbon filter for freshness and the
assurance of the absence of off taste.

Containment means are provided for holding these
various components together in a compact package. The

20 entire unit is monitored and controlled by a series of
sensors, drivers and a computer processor.

Preferably, the containment means and all components
should be covered conpact ‘and packaged for ease of
installation and simplicity of operation. The unit may be

25 housed either indoors or outdoors.

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate the
presently preferred embodiment of the invention and serve
to explain the principles of the invention.

30 BRIEF DESCRIPTION OF THE DRAWINGS _

For a further uﬂderstanding of the nature, objects,
and advantages of the present invention, reference should
be had to the following detailed description, read in
conjunction with the following drawings, wherein like

35 reference numerals denote like elements and wherein:

FIGURE 1 is a comprehensive schematic drawing of the

entire unit with its various components as well as
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working on a batch principle and sequenced by a computer.
10 FIGURE 4 is a detailed schematic of the counter
current heat exchanger which will bring the degassed water
temperature to 260 degrees F. under pressure.
" FIGURE 5 is a detailed schematic of the heated vacuum
expansion chamber of the invention with its heat source and
15 regulator valve mechanism.
FIGURE 6 is a detailed schematic of the brine counter
- current heat exchanger for cooling the steam distillate.
FIGURE 7 is a detailed schematic of the ambient
temperature holding' tank, with 1level sensors and
20 ultraviolet treatment tanks.
FIGURE 8 is a detailed schematic of the filter tank:
1) mineral repletion column 2) carbon filter column.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
References will not be made in detail to the presently
25 preferred embodiment of the invention, examples of which
are illustrated in the accompanying drawings. Throughout
the drawings, like referenced characters are used to
designate like elements.
The water purification and conditioning unit of the
30 invention are schematically illustrated in Figures 1-8.
Figure 1 reveals a general schematic of the entire system
of this invention. Raw water from the source comes into
the system through conduit 1. 1In Figure 2, it then flows
into counter current heat exchanger 2 where the water is
35 preheated and the gas from the compressor is cooled. Water
enters the heat exchanger 2 through conduit 1. The heated
refrigerant enters the heat exchanger through conduit 2a



i

In accordance with the principles of the present i nvention as enbodi ed

and as broadly described herein, a poi nt of use water 1Lpurr fication unit
.is reveal WO NP4 continuously and conpletely purifi esPGEUSIL6L ;) |
points of 5 wuse such as hones, restaurants, hotels and mlitary field
units, as well as desalinates sea wat eTGEt the poi nt of use. The

devrce w | | ve all che oQr gani nd_replete
t he wat er \/Wf’rF s‘é’éﬂY?‘é?eﬁ%ﬁdSYSteﬂi r‘r@??ﬂig. C?ﬁg‘uaév? g |§ig§r?%r |t§\§dpof a
conput er nuronduktds 1arearmlam)nbyola1m:t&etmm:m hednslegassi NPhissyyatereat i ng

and - exil o001 ALLT chheR WARMARCNAIDR on | AN 1 JISt PRE mogts! €A

results. eamis con ensed I N a coun er current col
appar at us aﬂﬂpls@orh@@tl rexchangeng feasitble. cofegfniwaFan t thenolentansght and

| s evagyat ‘%ﬂaﬁi?féﬂ? RS rund151sofdlsl=b&qbu@éd ataoaetgeesau pdt WG ger ough
a m neral Fig E eting colum and,a carbon_filter for freshness and the
a

assur ance Bs eough oFpngyite 16 and °°n€6'ﬁ‘t1&FF}m§?¥ vaive 4%
provi ded f afhiei dlé"lg'e‘dﬂﬂ.&ted byvaémpmeeleozmonmnes HoRe idey: assinaj pgeAct

package. The 20 .entire nitore ont.r.ol by, a 1S of
Censors. i &, ier. seitryede [PY oobfkal ot Tus wriin i it
cont ai nrrentfomnhhemlsaih smmaoneﬁ‘he centrslﬁnqhd mo&ionovier @d’lvmmlm:t and

packagggd fpr, aqhs%i ' ' Hotdnf ey t¥e ‘b%ﬁ:r ahiQn. The
unit may be 25 housed & sReea 1t oors or out door s.
acconpanyi rihefFewifigan \ﬁl‘i‘rt@ﬁ' DS iR b REPY nvalve 3fd asnSULRERW 5 part

of this spagdivéatigonand! ausédcdien t f81ve 12Rres@atly PEXw r edtened ment
gg tgal :Egveﬁréﬁ@ﬁ'l‘ﬁi K?F\E 0 exriltallns tst];?uﬁ)r QCBELJe%hoLsgﬁ |ﬁ\£fnt|on.
contained in a vacuum of 18-20 inches by circular vacuum
15 pump 9 for 10-20 seconds. The unit is then stopped and the
vacuum valve closed, water drains in to manifold 40. The
four degassing chambers are being sequenced by the computer
such that one is always filling, one is emptying and the
other two are spinning or pumping vacuum. The detailed
20 operation of the degassing is as follows. Preheated feed
water enters the degassing chamber through conduit 16,
through valve 10 and enters the centrifugal chamber 11i
through opening 11k of baffle 11j. Water is sprayed onto
the walls of chamber 11i by rotary water jets 11d. Chamber
25 111 is rotated at 3-5000 RPM by motor 11ih while a vacuum is
maintained through conduit 17. The vacuum is protected
from water by baffle 11j and 11lb. Vacuum ports 1llc are
above baffle 11b. In sequence, vacuum is applied,
centrifugal speed is maximum and water is injected onto the
30 walls of 11i. Vacuum is released and the degassed water
- exits through conduit 13 and valve 14.

Degassed water then enters counter current heat
exchanger 25 where it is heated to 260 degrees F. In
Figure 4, heated vegetable o0il at 260 degrees F. enters

35 heat exchanger 25 through conduit 25b. Degassed water
enters through conduit 40. Heated degassed water exits
conduit 26 after picking up the heat in the counter current
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chamber through ejection ports 20b. The inner surface of
10 the chamber is 350 degrees F. Prior to the injection, a
vacuum is pulled through conduit 23, which is shielded by
baffle 204d. The vacuum is locked in by valves 24, 21 and
27. Valve 27 opens to inject the watér. It then closes
and 21 opens to allow exit for the steam through opening
15 22. The chamber then recycles. ' The water instantly
vaporizes, leaving all residue behind as the steam ejects
itself through vale 21 and conduit 22 into the counter
current brine chiller 30. Figure 6 represents the brine
counter current heat exchange for cooling the distillate.
20 Steam enters the counter current heat exchanger through
conduit 22. The chilled brine (20 degrees F.) enters in
the opposite direction through conduit 30b. The condensed,
cool, pure water exits through conduit 30a and the heat
laden brine exits through conduit 30c to return to the
25 chiller. The chilled brine conduits are insulate by
covering 8. Free, microbe free water then drains into
holding tank 31. Figure 7 represents the holding tank 31
for the purified water. Pure water enters that tank
through conduit 31b. Level sensors 39 and 39a control the
30 operation of the system. UV tubes 31a maintain a microbe
free tank of pure water. Water is then pumped by pump 32
into filter bank. Water level sensor 39 sends data to the
computer which controls the various activation areas of the
system. The tank contains UV sterilizer lamps to assure
35 continued microbe free water. The water is then taken to
the point of use through pump 32. Figure 8 represents the
filter bank of this invention which is made up of a mineral
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FIGURE 7 is a detailed schematic of th«é anbi ent tenperature hol ding
t ank, with level sensors and 20 traviolet treatnment tanks.

Fl GURE 8 | | e pe t i m ner
repl etion lgei%‘ c%or%glﬂ??%h QI&OI%J‘.‘H& CB%‘FEIOEI%D Bﬁ&:ﬁf CF THE
PREFERRED ¢0adDitVEMPans, automt@dewaéyevmmdanmtan@ audl:@matt.l@etbad:kto t he

present!y washPhEhfs!. Ed‘I‘i}ﬁ&bn%hﬂ%'ﬂt"’aq.'fcfII f]ﬁ:dnﬂ\ﬁ{ﬁ" ougﬁlﬁﬁin&rﬁé é}}] éM((}r aw ngs,

are illustrated_ in the acconpanyln ravmn%
li ke ref er'EhéeﬂléﬁHP&cFGPQ-a&PE‘eﬁé"ebmth 33 Thxeughhsanduite Haonefhe

The weger ﬁﬂﬁefamai-egmaaaﬁ\eﬁendmtlrto@dﬂaatiwst pefrohfse réek ItIB/Q\FHidHl ae

SChEITB.tICB% ¥ hllustrat “33}@'” | QUL E5e Iy Jre 1 rm ener al
schemati ¢ BP4Rfe e A0S b FFHCY a‘iﬁ t’ﬁf‘geFﬂbe R fromthe
source conehemmmus rodkhass psumd et hyoagpn:@mnmnarn minefabmaalnqid.t then

flows at 1 e gch‘d
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heat gychas@ercdhiPi @B IPRMd coR@uit 33d. After cycling, any excess
is injected into 33f. This solution then flows through

conduit 33g on demand to back wash the entire system.
Water flows from conduit 33a through the automated back
wash system, through conduit 35 into auto backwash 34a,

15 then through conduit 34d to the bottom of the carbon filter
bank and then out through conduits 37 to the point of
consumption.

Preheater (heat exchanger) 25 is heated by vegetable
oil from heat source and pump 29 (260 degrees F.). Heat

20 jackets for vacuum expansion chamber 20 are képt at 350
degrees F. by circulating vegetable o0il pumped into and
returning through conduit 41 into manifold 42. The
conduits 43, 41 and 42 are double conduits (both inflow and
outflow).

25 Since there are four (4) parallel batch steps in this
device design, the flow of water has no detectable
difference from a flow through system.

Automatic backwash is computer controlled and is done
at times of no use demands on the water level in tank 31.

30 The following table lists the part numbers and part
descriptions as used herein and in the drawings attached
hereto. '

Because many varying and different embodiments may be
made within the scope of the inventive concept herein
35 taught, and because many modifications may be made in the

embodiments herein detailed in accordance with the
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10- 20 seconds. The unit is then stopped and the vacuum val ve cl osed,
water drains in to manifold 40. The four degassing chanmbers are being
sequenced by the conputer such that one is always filling, one is
enptying and the other two are spinning or punping vacuum The
detailed 20 operation of the degassing is as follows. Preheated feed

wat er enters. the degassi ng chanmber through conduit 16, t hrough val ve 10
and enters the centrifugal chamber 11i t hrough opening 11k of baffle
11j. Water is sprayed onto the walls of chanber 11i by rotary water

jets 11d. Chanber 25 111 is rotated at 3-5000 RPM by notor 11h while a
vacuum i s mai nt ai ned t hrough conduit 17. The vacuumis protected
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11b. In sequence, vacuum is applied, centrifugal speed is maxi num
.and wat erWMO97487%8cted onto the 30 walls of 11i. Vacuum i BCFEP¥A4261 and

t he degassed wat er exits through conduit 13 and val ve 14.

Degassed water then enters counter curT¥Mt heat exchanger 25 where it

Is heated to 260 degrees F. In Figure 4, heated vegetable oil at 260
degrees F. GAIS 35 nheat exchanger 25 through conduit 25b. Degassed
wat er enters throough conduit .40. _Heated. degasse ter exits

condui 12 26 £ t ok ERIH oo BFS SH428" | FOPRELEUI E1e AT ihing Stebs: yo
97/494@;

-7- _ exchang%}. T%@P%%?i%%i?sq?%?%ﬁF %%ﬁé%g?gé%%2$%t%%; reheat ed.
I nsul at4 on 43 co‘y’e{s ”H’eaﬂ.ﬂﬁ{gedtﬁlel %ﬁé' waterTh\‘?oW%tter}l]%QﬁE fd into

conduit 26 where it is I1njected valve 27 1nto t eated (360
degreesy F. )geqedeidn P, £xpansi on chanber. Figure 5 represents the heated

vacuum expansi on chamber 20. Degassed water at 250 degrees F. and
10 PSI gressure ¢p injecigfleébingghhedl Neatdd aadgaseddi twafer intwhiah goes
t hrough baffle 20c) onto the wall of the chanber through ejection ports

20b. Th& | rvecusnr fahzamkbEdr to superheat the water to at least 350
7 degrees F.; and
8 d) allowing the super heated degassed water to
9 vaporize in an explosive fashion, evaporating rapidly and

10 condensing in a counter current chiller.

1 2. The method in claim 1, further comprising the step of

2 draining the condensed water into a holding tank.

1 3. The method in claim 1, further comprising the step of
2 pumping the water out through a mineral column and a carbon
3 column to replenish the trace minerals and remove any

4 residual "off taste".

4. The method in c¢laim 1, further comprising the step of
attaching an incoming water line to a counter current heat

exchanger to preheat the incoming water and cool the "high

0 N o O

side"” gas in a refrigeration unit.

1 5. The method in claim 4, wherein the heat exchanger
2 further comprises a first counter current conduit contained

3 within a gas conduit.
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' 10 the chanber is 350 degrees F. - Prior to the injection, a vacuum i s

pul I ed through conduit 23, which is shielded by baf fl. e 20d. The vacuum
i s | ock®¥0PHAMP val ves 24, 21 and 27. Valve 27 open®¥THFFHIREL the
water. It then closes and 21 opens to allow exit for the steam through
opening 15 22. ' The chamber then retdtles. The water instantly

vapori zes, |leaving all residue behind as the steamejects I tself

t hrough vale 21 and conduit 22 into the counter current brine chiller

30. Fi 6 ts fhe .bri t t, : f

cool i}nlgg?%: di éﬁglr?e‘%ﬁ& Zjdqeﬁtae‘g“ hn%énf"g?gggﬁegé%ﬁn%éeefpché}?%é&&ﬁga %e(chg;\ger

th h it hil ' d | th

oppostt e HRPeSeTBltFh B o e FEgH " The Chenento Fomrerd i af e
its,th h adui L 3 h t owitiha@d +ne; &Xxi : h

condirt S0ie: oSREFEhY REnCdnR CERET xiting ORapEL TOLEY tet KAMEY ¢ are

i nsul gt e Pumpera@¥e’ h8UtBe ihEEMingi gasbe free water then drains into
hol di ng tank™ 31. Figure 7 represents the holding tank 31 for the

purified water. Pure water enters that tank t hrough conduit 31b.

Level sensors 39 and 39a control the 30 operation of the system UV tubes
3la n@pintain aThecmebkod in ¢laimthpkfaftiper ccomprisingtthe | stemepf punped
by punp 32 into filter bank. Water |evel sensor 39 sends data to the
conpuzer phowiidiogt rord t helegtronicadiyvat fentupdiedof Yadve £Q¥Ystem

The tank contains WV sterilizer lanps tqo assure 35 confinued nlcrobe free
wat er3 Teenkxodding  pegesskeR Lt oiNCOmIRg BRRLTY of tAsetRfr oBYR-BBnp 32.

g}ggrﬁiﬁe;gﬁaggiggggt€§; sysgéété¥-g%agﬁtogf%h%gtépvfﬂt58”e£@f&2né§.nade up

1 8. The method in claim 1, wherein the process water
2 enters a band of centrifugal, vacuum chambers through a
3 manifold and electronic valving system, closing 2
electronic valves and wherein the centrifugal force forms
a thin layer of water and the vacuum as well as thel

centrifugal forée brings about a removal of dissolved gases

~N o 0 o

from the feed water.

1 9. A point of use water purification system, comprising:
2 a) means for heating degassed water to at least 260
3 degrees F.;

b) a heated vacuum chamber for receiving the heated
water and vaporizing the water in.an explosive fashion; and

c) means for condensing and cooling the water for

N o g e

consumption.

1 10. The system in claim 9, wherein the water is condensed

(U
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P - 8- “;gﬁggé'on colum and an activate charcoal filter with condui t
. means, al val ve neans and automatic back wash REHNSO7/Hd pure
water fromthe holding tank enters the m neral replacenent unit 33

t hrough conduit 33a. The 5 m neral reb}%tenent unit contains porous rock to

which is 0 arefully calculated mneral conposition held to

t he po ous™Po kgggngﬁﬁiégrﬁﬁng Sﬁb%#?ﬁtary m neral coll oid. The m ner al
colloid mxture is held in feeder tank 33b and is programed to cycle
t he desired amount through colum 10 33, conduit 33g and conduit 33d.

After fyC"ii'% PRY BYEESH in éfaidgi &thdr%;géfl %%kgﬁitlggae%?!ﬁﬂ&h hen

fl ows throug conduit 33g on mahd to back wa ntire system

Vater 21 ovsoiaRA CRAMUI éaBBant NeQVEint MEoRAUL MBI &Y 0Ky  thdRStrsuest em
t hrough conduit 35 into auto backwash 34a, 15 then through conduit 34d to

t he bast ommbhetrAbscandrdmevitig anybadsisn@lt hesrputatbeoughomonrghd ts 37
to the point of consunpti on. Preheat er (heat exchanger) 25 is

heat ed4 by cendenséd wateoi|l from heat source and punp 29 (260 degrees F.).
Heat 20 jackets for vacuum expansi on chanber 20 are kept at 350
degrees F. by circulating vegetable oil punped into and returning

through conduit 41 into manifold 42. The
1 12. The system in claim 9, further comprising a

2 containment means wherein the incoming water 1line is
3 attached to a counter current heat exchange to preheat the
4 incoming water and cool the "high side" gas in a

5 refrigeration unit.

13. A point of use water purification system, comprising:
a) means for heating'degassed water to at least 260
degrees F.;
b) a heated vacuum chamber for receiving the heated
water and vaporiziﬁg the water in an explosive fashion;

c) means for condensing and cooling the water for

S 00 ok Wy e

consumption; and
d) means for replacing trace minerals in the water

prior to consumption.
1 14. The system in claim 13, further comprising a heat
2 exchanger further comprising, counter current conduits

3 defining a water conduit on the inside of a gas conduit.

1 15. The system in claim 13, wherein the incoming water

-




“condui ts 43, 41 and 42 are doubl e.conduits (both inflow and outfl ow).

25 Since there are four (4) parallel batch steps in this devi ce
. desi gn, tYW2¥HMPor water has no detectabl e di f f er encPFYEAT4136L o\y

t hrough system Aut omati ¢ backwash is conputer controlled and is
done at times of no use demands of¥ife water level in tank 31. 30

The fol] ow
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de iy th | t I 4 a3 ' d ith th
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-9- descriptive requirenent of the law, it is to be understood t hat
the details herein are to be interpreted as

1
2

3
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16. The system in claim 13, further comprising an
electronically controlled valve for controlling the access
of incoming water into a system, for maintaining or cutting

off water in an emergency.

17. The system in claim 13, wherein there is provided a
band of centrifugal vacuum chambers to a manifold and
electronic valving system for receiving the condensed and

cooled water.

18. The system in c¢laim 13, further providing an
electronically heated (or gas heated or other energy
source) vegetable oil circulated through a jacket in the

"preheat” heat exchanger and the heated vacuum chamber.

19. The system in claim 13, further providing an
electrical refrigeration unit used to chill the brine of
the counter current condensing chamber and to provide heat

to the feed water "preheat" heat exchanger.

20. The system in claim 13, further providing a back wash
system for each part of the system which contains a scale
dissolving potable water for keeping the system clean; the

back wash timed and sequenced by the computer processor.
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illustrative and not in

alimting sense. What is clained as
Fnvention is: WO 97/ 49473 :
.PCT/ US97/ WIRE49473 -10- CRPATVS97/1261 1. A
met hod of purifying, conprising the follow ng steps: 2 a)
providing a quantity of degassed water ;148 b) heating the degassed
water to at least 260 4 degrees F.; 5 c) I njecting the

heat ed degassed water into a 6 vacuum chanber to superheat the water to
I 7 r F.;.and . . . .
at eas& 359;. T%%9§$§%em’1fiéaalm 13, wherein the unit provides at

1east.four (4) degassing centrifugal wvacuum chambers and
four (4) heated vacuum vaporization chambers, each of which
operates as a batch process and is sequenced by the

2

3

4

5 computer controller as sensors indicate the unit is
6 operational from the stand point of temperature, pressure
7

or vacuum.

* c L M S *



8 d) al l owi ng the super heated degassed water to 9 vaporize in
an expl osive fashion, evaporating rapidly and 10 condensing in a counter
current chMAQ®B@MB3 1 o The nmethod in claim1, further PEHNSIS260g t he
step of 2 draining the condensed water into a holding tank. 1 3.

The method in claim1, further conprisigggthe step of 2 punping the water
out through a mneral colum and a carbon 3 colum to replenish the trace
m nerals and renove any 4 residual "off taste". 5 4. The nethod in
claiml1, further conprising the step of 6 attaching an incom ng water
line to a counter current heat 7 exchanger to preheat the incom ng water
and cool the "high

SUBSTITUTE SHEET (RULE 26)



8 side" gas in a refrigeration unit. 1 5. The nethod in claim4,
wherein the heat exchanger 2 further conprises a first counter current
cconduit cHRHMMd 3 within a gas conduit. WO 97P4bES%/11261

PCT/ US97/ 11261 ' -11- 1 6. The nethod in
claim4, wherein the water inconming in2#8 2 the counter current exchanger
Is the sane tenperature as 3 the exiting gas and the exiting water
is the sane 4 tenperature as the incom ng gas.

e

FIG. 2

v et sl 30
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1 7. The method in claim1, further conprising the step of 2 providing
an electronically controlled val ve for 3 controlling access of

i ncom ng WAYHS the system 4 maintaining the system o?cg@s?:ﬁ’clz@ff wat er
I n an energency. 1 8. The method in claim1, wherein the process
water 2 enters a band of centrifugal, gygcuum chanbers through a 3

mani fol d and el ectronic valving system closing 2 4 electronic val ves and
wherein the centrifugal force forns 5 a thin |layer of water and the vacuum
as well as the 6 centrifugal force brings about a renoval of dissolved

gases 7 fromthe feed water. 1 9. A point of use water purification
system conprising: 2 a) nmeans for heating degassed water to at
| east 260
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3 dég'rees F.; 4 b) a heated vacuum chanber for receiving the heated

5 water and vaporizing the water in an expl osive fashion; and 6 c)
.means f or wOTd@4®i ng and cooling the water for 7 consunpPCBASI7/11261 10. The
systemin claim9, wherein the water is condensed WO 97/ 49473

PCT/ US97/ 11261 -12- 2 in a counter
current chiller. 1 11. The systeHPn claim9, further conprising a

m ner al

LR DR S ECR 1A

FIG. 4
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2. colum and carbon colum for replenishing the trace 3 mnerals

and renovi ng any residual "off taste" fromthe 4 condgrpesh7dee! - 1

. 12. The §”§§ﬁﬁ] in claim 9, further conprising a 2 containnent
means wh¥2&'n t he incomng water line is 3 attached to a counter
current heat exchange to preheat the 4 incomng water and cool the
"high side" gas in a 5 refrigeBd®on unit. 1 13. A point of use
wat er purification system conprising: 2 a) neans for heating
degassed water to at |least 260 3 degrees F.; 4 b) a heated

vacuum chanber for receiving the heated 5 water and vaporizing the water
I n an expl osive fashi on; '

20+
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6 c) neans for condensing and cooling the water for 7 consunption;
and o )494£eans for replacing trace mnerals in the water prior
to consurerVi on. 1 14. The systemin claim 13, furtherprCrosymiiedgd a
heat 2 exchanger further conprising, counter current conduits. 3
defining a water conduit on the inside of a gas conduit. 1 15. The
systemin claim 13, wherein the i ncom B6g8wat er WO 97/ 49473

PCT/ US97/ 11261 -13- 2 flowng into the
counter current exchanger is the sane
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3 tenperature as the exiting gas and the exiting water is the 4 sane
.tenperature as the incom ng gas. 1 16. The system in claim 13,
“further WOAPM4AIng an 2 electronically controlled valREWE1BEhtrol |ing
the access 3 of incomng water into a system for maintaining or cutting
4 off water in an energency. 1 17. - The systemin claim13, wherein
there is provided a 2 band of centrjifgugal vacuum chambers to a manifold
and 3 electronic valving systemfor receiving the condensed and 4

cool ed wat er. 1 18. The system in claim 13, further providing
an 2 el ectronically heated (or gas heated or other energy

FIG. 7
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3 source) vegetable oil circulated through a jacket in the 4 "preheat”
“heat exchanger and the heated vacuum chanber. 1 19. The system in
claim 13WO¥{MBer providing an 2 electrical refrigeP@FP8H/Gt used
to chill the brine of 3 the counter current condensing chanber and to
provide heat 4 to the feed water "preheat" heat exchanger. 1 20. The
systemin claim 13, further providinglé back wash 2 system for each part
of the system which contains a scale di ssol ving potable water for
keeping the systemclean; the 4 back wash tined and sequenced by the
conput er processor.
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-*t4- 1 21. The systemin claim13, wherein the unit prOV|'

| east four (4) ssi ng cewbmmhugﬁhcnmp pareVioEaREzaTIGNd 3 f:;ﬂ€;4)
heat ed vacuum vapori zati on chanbers, nempigai8yeshhi ch 4 operates as a batch
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(S7) Abstract

A computer monitored and controlled system for degassing, superheating and exploding water into a vacuum chamber (20), in which
instant steam results. The steam is condensed in a chilled countercurrent brine apparatus (30), stored in a holding tank (31) containing
ultraviolet light and is evacuated to the point of use by a booster pump (32) flowing through a mineral repleting column (33) and a carbon
filter for freshness and the assurance of the absence of off taste.




