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Background of the Invention
Since the 19th Century discovery of the cause of
cholera epidemics in London and their prevention through
10 treatment of sewage and other effluent to remove and/or
kill organisms within the effluent, many advances have
been made in the treatment of organically polluted
effluent. Early in the development of water treatment
systems, chlorine and other halides were found to have
15 deleterious effects on water born organisms, and chlorine
compounds are now commonly used to reduce the number of

living organisms in water supplies to reasonably safe
levels.
It has also been determined that photonic absorption,

20 such as is possible with high levels of radiation at
preferentially absorbed frequencies, can cause total
bhotodynamic inactivation of several bacteriophdges. (See
R. Hall as cited in General Electric Lamp bulletin LD-14;
and M. Luckiesh, "Germicidal Eythermal Energy Research"

25 from D. Van Nostrand Co). When a non-fluorescing organism
absorbs a photon, the energy is usually converted into
vibrational energy (heat) that raises the internal
temperature of the organism. Viral organisms are
extremely sensitive to such energy. They are so small

30 that the absorption of very few photons causes their
internal temperature to rise to levels that are dangerous
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15 treatment to add an oxygen atom to form ozone, a proven

virion deactivator.

Therefore, sterilizers have been constructed that
expose a fluid stream to ultraviolet radiation in the 300
nm to 180 nm wavelength range at'an applied power of the

20 30 Kergs per mm2 or more required to disassociate the
deoxyribonucleic acid (DNA)'and'RNA of viral organisms.

Although with prior art UV sterilization devices, it
has been possible to provide UV energy in the correct
range of wavelengths and at lethal power levels, such UV

25 devices have had numerous disadvantageous features.
First, many have poorly designed flow channels that allow
organisms to flow there through without receiving a lethal
dose of ultraviolet radiation. Most apply the requisite
amount of UV too slowly, thereby allowing viral organisms

30 to produce pigment like molecules that dilute the effect
of UV light so that what should be a lethal level, can be
withstood. Studies have shown that'eertein types of viral
organisms can produce the UV blocking molecules in as
little as ten milliseconds. This means that to apply a

35 1lethal dose of UV energy to those virions capable of
protecting themselves from UV llght, enormous
concentrations of UV energy must be provided, Sane a
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Over time, when selective J.llS are attempted, either

15 by chemical means, or inadequate levels or improper
wavelengths of radiant energy, microorganisms adapt and
become resistant to common killing schemes. Hence, in the
case of chlorine, there is evidence that sewer and water
supply microorganisms have evolved to tolerate high levels

20 of chlorine. 1In fact, some now even are able to
metabolize chlorine. Not withstanding a reduction in
efficacy, chemicals like chlorine build up in an
environment, if not poisoning it, changing it in
undesirable ways.

25 Therefore, there has been a need to provide a non-
chemical microorganism sterilization process and system
for performing the process that allows less than one
viable microorganism (including bacteria, virions, fungi,
and bacterial spores) to pass therethrough, which can be

30 manufactured relatively economically, and can operate in
highly'polluted,'organic waste water environments as well
as being scalable to portable potable water supplies at
one extreme and to large city sewage treatment systems at
the other extreme.

35
Summary of the Invention

The present water treatment system, whether it be large
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filters, an effluent stream is likely to have so many
bacteria, bacterial spores, fungi and virions therein,
- that such effluent can be characterized as an ofganic
soup. , _ : :

15 The present invention includes a pulse type pump that
moves a predetermined amount of this organic soup into a
stunning chamber. In the stunning chamber, a relatively
high electric potential is applied across bactérial |
organisms and spores to fracture cell membranes and slow

20 the natural processes of any viral organisms present.

A typical stunning chamber for a sewer treatment plant
includes a plurality of interleaved plates of opposite
electrical potential that are spaced far enough apart that
microorganisms or small organic or inorganic particles do

25 not wedge there between, clogging the chamber, yet close
enough to apply substantial electric potential from end to
end across bacteria therebetween. If proper levels of
electrical potential are applied in the stunning chamber,
no celled organisms emerge therefrom with their cell walls

30 intact. Even if the electric potential is insufficient to
cause some of the bacteria to lose structural integrity,
it can still be large ehough to disorient both the viral
organisms living therein and virions present in the fluid
so that they are unable to initiate their UV protection

35 mechanisms discussed above. )

'  Intense UV light can be applied immediately after
stunning to destroy any viral organisms within or outside
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chambers usually provided in tubular form to apply high

15 1levels of radiant UV energy to the stream without warning
to microorganisms in the pulsed stream. The occasional
application of very rapid reversals of a rélatively
intense magnetic field to the microorganisms while they
are being pulse flowed within the MISE chambers may be

20 included for an optional enhancement. Rapid reversals of
an intense magnetic field has been shown to prevent any
fast recovering virion from recovering its UV protection
ability, to cause disruption or distorting of protein
molecules therein that makes them unavailable for use by

25 the virion, and allows an increase in possible throughput
with a fixed amount of powér applied to the UV energy
source by assuring a kill with fewer applications of UV
energy and by increasing the efficiency of mercury vapor
UV lamps to which the magnetic field is also applied.

30 Although in large systems, initial exposure to the UV
energy may not be sufficient to kill all viral organisms,
it at least further inhibits the viral organisms’ ébility
to mount a defense to lethal doses applied over time
thereafter. This "surprise" application is accomplished

35 by sizing the flow passages from the pulse pump to the
MISE tube and the flow passages within the stunning and
cavitation chambers large enough that pulse flow is
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Generally, the MISE tubes are elongated non-magnetic
cylinders. Large industrial MISE tubes for sewer
treatment have intense UV sources at each end while MISE
tubes for portable potable water supplies can include a
concentric UV emitter, such as a fluorescent lamp,
extending from end to end down the middle thereof. The
MISE tubes are designed to expose any microorganism
therein to intense UV radiation. One method to assure

complete exposure this is to coat the inner surface of the

MISE tube with material that is highly reflective of UV
radiation. Magnesium oxide is a preferred material
because it is easyeand economical to apply and is highly
reflective of the UV energy.- The inner surface is then
coated with a UV transparent, protective coating for a
long life. Since UV sources seldom produce all of the
desired wavelengths of enough intensity, UV fluorescent
material that absorb wavelengths in over abundance or
those having little affectivity and then re-radiate UV at
needed wavelengths otherwise weakly present, may be
included in the preteCtive coating. Having the outer wall
of the tube actually radiate as well as reflect further
assures that within the MISE tube, there is no shadow area
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for furthesgdiSgf i entation and 5 menbrane rupture beforew@_o uv
radi ati on. % typi cal cavitation chanber is one having piezo-electric
transducers positioned with respect to the flowto assure t hat al

M cr oor gani sns passi ng therethroug.aﬁre exposed to high | evels of
acoustic energy (usually greater th 10 * 140 dB at 500 to 1000 Hz).

Whet her acoustically tortured or not, the m croorgani snms in the flow
are then pulse flomed to one or nore nol ecul arly inplanted simulated
emtter (M %gﬁmy %okl e4igd fbhhu&uha&eke&%wvapp' y high
15 levels o |ant nergy t e streamw t :
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M SE tube UV exciter control 5 electronics so the MSE entry tube is dark
as a fresh vol une of effluent is punped therein. Once the flow has
substantially slowed, the nagnetic f+étd is reversed and the UV emtter
means of the M SE tube are pul sed at high power |evels. Since the viral
organi sns entering the M SE 10 tube have been stunned and tortured until
they are unabl e to use their UV protection nmechani.sns _and d ged by
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t ube actlfml | Ganimeli soered awd |brightefblass fluddedced, such edrtion W thin the
M SE tube, tik%&a:! Stcyoem V&r%lﬁﬁ energy in moving away from the
outlet to become deactivated. Therefore, the natural
tendencies of such virion to attempt to aveoid UV exposure
is used against them and the possibility of outlet escape
20 is eliminated. Suitable electronics coordinate the action
of the pump, the stunning chamber, the cavitation chamber,
and the MISE tube to efficiently use electrical energy
supplied thereto to keep operating costs for electrical
power to a minimum. The electronics can be programmed to
25 operate independently or can be controlled through the use
of operating personnel control inputs and a display.
' Tests of small scale versions of the present system
show the synergistic effect of both the MISE tube and
stunning chamber because if either is not operating, live
30 organisms emerge whereas if both are operating, less than
| one live organism ever emerges from the MISE tube.
However, the effluent flowing out of the MISE tube may be
what can be characterized as a primordial life mixture,
full of organic molecules and fragments in such
35 concentrations that it is conceivable they could recombine
into viable organisms.
In the case of a small scale water supply system, the



WD 96/ 01791 PCT/ US95/ 08506

-7- wo 93/gPish Y connected to an electric coil spirally YEPOERsses - about
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i ntense magnetic field reversals with in the MSE tube. 5 Usual |y,
the outlet of the M SE tube is the gini mal flow area for the system so
that upstreamof the MSE tube = ~outlet, effluent flowis in pressure

pul ses and downstream it is relatively constant flow. The area around

t he outlet may be coated with conpounds that fluoresce at 10
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versions obrgaei@rmekstubestard fraguientd o By grsistaleiiiear of both ]fhe
30 or gant SR UG RS o TR S her o ng. I ess than - one [ive
or gani sm everIrnergpwade grregtmeniiSeystien, multiple settling and _
float tanks, particulate filters, pumps, stunning
15 chambers, cavitation chambers and MISE tubes may be
interconnected by suitable valves so that any component
can be taken off line for repair or cleaning, should such
be required. The output_flow of the MISE_tubés without
further treatment is suiﬁable_as the éxhnust effluent of a
20 sewage plant. However, since in most instances sewage
plants have their output flow piped a considerable
distance before being dumped in a diluting water volume
(such as a lake, large river or ocean) a flow channel is
provided with a covering that cither preventé
25 recombination energy from reaching the organic molecules
and fragments, or includes a sclar filter that allows only
damaging radiation to pass into the flow channel to assure
no recombination can occur before dilution where the
-physical distance between the organic molecules and
30 fragments becomes so large that recombination can not
occur. _ _
Thereforé; it is a principal object of the present
invention to provide a non-chemical.fluid treatment system
for sterilizing a waste water flow.
35 Another object is to provide a process to treat waste
water, which allows less than one organism to pass viably
therethrough, and therefore presents no'danger of
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normal Iy, the input chosen is not highly concentrated raw sewage.
Therefore, the small water supply system out put nay be just passed to a

dark solid the systemchiller so that little energy is available for 5

recombinat i on ghokhe-OLA3ELE I8! E6UbESVRRD LAAGERLY ersicflhbough the
output water of the chilfer is safe"to drink, e organrc fragnents
t herei n t enBifgoprenpaiem: phrr{lpaing methed| vhose: PreratiRrguencies, which

give the wapeindiples dafpabet apprieapeer smsakl dbgléefpscabléewaréput of the

10 chiller _is _passed throu?h a_carbon filéer %o rennﬁe %he organi c
nol ecul ed aftPP Xgﬁ¥ﬁF§m§o° hﬁ?rg?y§?3?98| fpatmenyy pLap ﬁ‘mater S
del i vered. Anothgraobgeateisr bat providesacly mitroprgasism| i ng and

fl oat tanks Is t k kb€ - ' S, cavitation
stBé&&hQE%é ae%i&%eﬁéviﬂyggéﬁcgﬁﬁgg?ggt1&@aﬁ§a€ﬂf% Ua

chanbers and M SE t ubés | ves so

gag ., € by suitab
t hat any coRPSRERME Virgan EﬂaPhﬁ@nsOF?SP?ﬂélY%rd?G%%§?sd?°cV%aning, shoul d

such beradgqutied. The output flow of the M SE tubes without
further ytir eat LSS e.as.Lh S u of sewage
pl ant . lpbmevg?ggghﬁgeg#ﬁgg%s%giﬁétgﬁgégageéagééé EQ%?an @iﬁgve their

out put fl owrppguces bdgbi Yevebscof broadbandcUVcradiabiomgsuimplein a

di luting vwager ¥ek¥Bting tAECRuéSefic! 2kfds ! 6f IRiELIGEgRNi RS AMaa Tl ow
channel is rovided Wwth a coverlng%that either prevents 25

reconbinatiGﬁségé?gys?rBH?FeGBﬁiﬂﬁg?ﬂ% rB38F tngotaRrparough is

exposed to a lethal dose of UV radiation.

15 = Another object is to provide MISE tubes that are long
lasting, easily manufactured, and relatively economical to
manufacture and operate in a wide variety of environments.

These and other objects and advantages of the present
invention will become apparent to those skilled in the art

20 after considering the following detailed specification
together with accompanying drawings wherein:

Brief Description of the Drawings
Figure 1 is a schematic diagram of the present
25 invention as embodied in a small scale potable water

supply system;
Figure 2 is a partial cross-sectional view of the
stunning chamber of Figure 1;
Figure 3 is an enlarged detail view of the area
30 indicated by the line 3-3 in Figure 2;
Figure 4 is a cross-sectional view of the cavitation
chamber of Figure 1; _
Figure 5 is a partial cross-sectional view of the MISE
tube of Figure 1;
35 Figure 6 is an enlarged detail view of the area
indicated by the line 6-6 in Figure 6;
Figure 7 is a cross-sectional view of the chill/heat



and fragnments, or includes a solar filter that allows only damagi ng

radi ati ogyg es/i%s | nto the flow channel to assure no pe§, ¢kl -ON can
occur before dilution where the physi cal di stance between the organic
nol ecul es and 30 fragnments becones so |arge that reconbi nati on can not

occur . Therefore, it is a ptig<i pal object of the present

I nvention to provide a non-chemcal fluid treatnent system for
sterilizing a waste water flow. 35 Anot her object is to provide a
process to treat waste water, which allows |ess than one organismto
pass viably FlQPW@r@thﬁoéggraﬁhdoﬁhkﬂ@WBrEh9F9§%ﬂ$§1%@ iangelagion VO

96/ 01791 to, wavelength and relative efficiency; PCT/ US95/ 08506

.egilcient iﬁpﬁﬁbgrd&nFsﬁFgﬁngﬁszﬁﬁgkﬁThBE ﬁhﬁsﬁr%%%getaggenetgy

principleinwemtuenapplemhoddednahlas&atgepacabéesauaee tfeatmenly systens or
Iarge & 4% @tnent pl ants. Anot her object is to provide a W'

n1croorgan|sn1 ster|I|2|ng devi'ce having pre-treatnent neans that
over cone vi r Rigureadils 48s anehers pebepatifsdiagram ot the ;present. 10

Anot her Omrﬁfétnm%nt @speavodied WhSE Lubge 8balé sewageotveatméngh | evel s of

b dband t I.table. ' d f

i or oor gariPSia g vith Thel B8tBias prch RrIbErhER sk eBaB AL ot e ough
is exp@m&dlm@ogpbsam&ﬂ thewewithy radi ati on. 15 Anot her object is to
provi gg M SEﬁ%a%% hhatis2bd bXPloded Yok BE. ac3thhiingnehagberegds and

relatively eco cal to manuf acture and operate in a wde variety of
envi ronmefigure 9;  These and other objects and advantages of the present
i nvention wilHigweon2 dspar eidet elekastonkill idwi oft bheastunning

chamber of Figure 11 in partial cross-section;

Figure 13 is a c:oss-secticnal view cf the MISE tube of

15 Figure 9; |

Figure 14 is a diagrammatic view of a plurality of MISE
tubes similar to that of Figure 5 connected in series for
use in an intermediate sized water treatment system;

Figure 15 is a diagrammatic view cf a MISE tube

20 control, which varies the flow in respcnse to sensed UV
levels in the MISE tube;

Figure 16 is a side elevational view of a modified MISE
tube including a pair of varying magnetic fields, which
increase the efficiency of the UV lamps and assist in the

25 destruction of organisms sensitive to magnetic fields;

Figure 17A is a graph showing the an magnified view of
the output of the generator of Figure 16;

Figure 17B is a graph illustrating two entire cycles of
the generator of Figure 16;

30 Figure 18 is a side elevational view of a modified MISE
tube including permanent magnets to generate a magnetic |
field and a coil to generate a varying magnetic field used
to vary the permanent magnetic field; and

Figure 19 is a side cross-sectional view of an ozone

35 generator that can be used to inactivate the effluent that
flows from a MISE tube.



20 after considering the follow ng detailed specification together with

acconpanyi Regp 6g/@mbings wherei n: Brief Description of tharisysossns
Rgure 1 is a schematic diagramof the present 25 invention as enbodied in
a small scal e potable water supply system Figure 2 is a parti al
cross-sectional view of the stunpi ng chanber of Figure 1, Fi gure
3 is an enlarged detail view of the~ }ea 30 indicated by the line 3-3 in
Figure 2; Figure 4 is a cross-sectional view of the cavitation
chanber of Figure 1; Figure 5is a partial cross-sectional view of

the M SE tlﬂ&? rid WS ch awxnd? ar%1%ﬁlﬁ§h§rﬁ9d detail view
y fh ; Fi

of the area | cat’e |ne ure 6; lgure 7 is a
cross- sectlcﬁﬁﬁeﬂﬁnﬁﬁ(ﬂumhﬁiﬁomq gm%egé/éffgfs to a“water
PCT/ US95/ 085¢eatment system for produc;ng drmﬂ&zng water fiogume 8 is a

O o cyr e RIOUSRR O I WA B an WBMRUE BR410.300 nRvAY.V

eff|C|ency I's a sc enatlc sent

i nventi orb asIrerﬂitﬁilmtem 20 &hge inpaite 2§e\m@g'e%ler @memﬁlimr &0ility:

Figure 10 i snad fi{aiGh PEidi) vt df o RRnbifation of RéWNEeddges
enbodied in a Iarlgeascg}l]e sewaetreat nt fa:.LI|Ithc\)llthth%det | s of
o peRF 540 throggh,

a prior art %HQMRR?qeﬁﬁRHﬂ Th L&rc re 11
i s an expl odepartceulfate Bilvem@4c taniremove lar@eguselg.;is pr;.maEu.g.grre 12

's a side eltea/ eﬁé.ecqu'lhe\ﬁl %OQJ ctl%egg&tn"éﬂ @h'lg flow passages within the
10 system 20.° This separates the solids 26 from the water
flow. Filter 24 can be any of a number of commercially
available filters including a Crane model 1-09-450 filter.
Many input water streams are polluted with other than
organic contaminants. Therefore, means such a heavy
15 metals filter or other devices commonly used to remove
inorganic contaminants is provided. The output flow 30
from the heavy metals filter 28 provides the input to the
organic decontamination portion of the system 20.
The flow 30 is provided as an input to a pump 32. 1In
20 most instances, the pump 32 is automatically controlled by
suitable electronics 34 to produce pulses of fluid flow on
its output line 36. Typically, the electronics 38
provides power to the pump on two second intervals. These
pulses of flow are input to a stunning chamber 38. A
25 operator control/display 39 can be used to adjust the
electronics for different circumstances, or when purging
and/or cleaning of the system 30 is required.
The stunning chamber 38 is used to break membranes of
celled organisms and bacterial spores within the flow to
30 expose any viral organisms there within which otherwise
might be able to hide or be shadowed by cellular
structures. The details of a stunning chamber 38 suitable
for small flows is shown in Figure 2.
The stunning chamber 38 preferably is constructed from
35 materials that are resistant to corrosion such as
stainless steel. The chamber 38 includes an outer tube 40
within which is positioned a cylindrical center body 42 as



chanmber of Figure 11 in partial cross-section; Fi gure 13 s a

Cr 0Ss- segig é¥he1vi ew of the M SE tube of 15 Figure 9; W4 is a
diagrammatic view of a plurality of MSE . tubes sinilar FT F Fi gure
5 connected in series for use in an internedi ate sized water treatnent
system . . Figure 15 is a diagypmuatic view of a M SE tube 20 control,
whi ch varies the flowin response to sensed W | evel s in the M SE tube;
Figure 16 is a side elevational view of a nodified M SE t ube i ncl udi ng
a pair of varying magnetic fields, which i ncrease the. efficiency of the
UV | anps eofinestish ta the Gitpueslinet3®nfxdm crlgapumps Iensidhee to

oIt £ L GeRLEE: body 42 Fndbided /4 bFodcig Rite Y "B AN | 00 VISV
gr aph |II§§§11at13nng% eﬁs periphexy 30. The (reajerkd skor of Figure 16: 30
Figure 18eﬂ.§c§r§bﬂ§l§| eHghlaved ane%@fs@cmléhﬂi e viridnse including

Varying nEBRACEcorps) Bhnteopast FEOREE Aqainer e SE IR %0 R0 and

Fi gure 19the hloclsténgrdsscw&tqmnehevs,mnfsmezm)rﬁa? 3 getheertathe t hat can

be used tgginactivate the effluent t hat - flows froma M SE tube.
WO 96/ 0179 PCT/ US95/ 08506
-1 1- TheREFEFFFnB°@B @%elﬁ?%ﬂﬁﬁﬁsaqmﬁQPﬁﬁuﬂﬁﬁﬁﬁQﬂW%ytﬁﬁ ref erence

nunbers, Hophtng28 Elowi gaseaéerﬁfemsm@ cutpittrline 36 elxriteenin system for

Cnknodl paREREreR pEBbRino Shhiber 56 foidh WM indfi At Bl e 00 | b ng
to quepprmenl 9fpthebtentarcbody 42 csmmm iorredueedy dianefer
portion 58 is formed.

An insulated disc 60 is mounted on the reduced diameter

section 58 of the center body 42. The disc includes a

15 conductive ring 62 about its outer radial periphery 64,
the ring 62 having an outer edge 66 closely adjacent the
inner surface 52 of the tube 40. The conductive ring is
connected by means of a conductor 68 to a source of high
voltage pulses 70. As shown, the conductor 68 is sealably

‘20 passed through the blocking disc 46, however it may be run
other places that can provide a fluid tight, electrically
isolated passage.

' As can be seen in Figure 3, when the high voltage

source 70 is on, a high voltage electric field 72 is

25 established between the inner surface 52 the tube 40,
which is shown in Figure 2 as being grounded, and the
outer radial surface 66 of the ring 62. All flow through
the passageway 54 is pumped through the area of the
electric field 72 which may be left on continuously or

30 only applied when the pump 32 is forcing a pulse of flow
there past. The disc ring 62 forms a high energy corona
poznt that is very efficient in applylng high potential to
adjacent organisms, allowing the system 20 to be operated -
under battery power. Downstream of the disk ring 62, the

35 center body 42 defines a thin concentr;c tubular
passageway 74 between the inner surface 52 of the tube 40
and an cylindrical surface 76. The center body 42 is



and pond scum Therefore, the input 22 is passed through a particul ate
filter 24 Lo deige | arger solids prinmarily to keep themp ﬁiﬁb§+£9ﬁi ng

the fl ow passages within the 10 system 20.. This separates the solids 26
fromthe water flow Filter 24 can be any of a nunber of commercially
available filters including a Crane nodel 1-09-450 filter. Many i nput
wat er streans are polluted with ot herl3han organi ¢ contam nants.
Therefore, nmeans such a heavy 15 netals filter or other devices comonly
used to renove i norgani ¢ contam nants is provided. The output flow 30
fromthe heavy netals filter 28 provides the input _to the organi c

decont ani nat FBRTEBFt EsAMOthehelegtrenies 34. Thenkronb PRty se%gg%v'rﬁed as
an Itnplult 1& Obafpuﬁa 3§%igf3r28|am)§ﬁr'f_ﬂeéa‘mzeﬁrefé@ablyrpiﬁklh&ply ofctmed| | y
controlle “__Syitable el ectraonics 0. 0L esy pf Fluid fl ow
on its o%?pﬁFngﬁea389°?9§iEgg??g ?ﬁéné|5§%$gﬁﬁﬁggﬁéf glf}ﬁ%vides power
to the punp omganésmecpresenteinarhe fhewemust passes Dhe {PRAFAGI/ATiput to
a stunnlng Cb@”g?& §8thfcﬁﬁ?99ei§£ & ERBLGR! 81 aP16Y Sfe CPRardsstised to

adjust th . electronics for different C|rcunstances,, or en purgin :
and/ or cl eanVA§ign ERePR§E: ERFIVINPHEEMR ,.en°“gg %ﬂebgéikﬁ?ﬂgﬁ%ﬁg gr 38
i's E_sed L 0 ?F&&K.Wﬁﬂﬁhﬂéeanyf blocked| tntactyacelhslandobgansm avikhor es
within the 0 3 [ ' r Pl |

ot horvi s PACaiAens SHPESHs REc' batyGbATERS Enho! Suftdck ladukd
structures. The dglindricalasurfaeendfchifidcnenbranes are very Juiehply
flows 'Sléhou@stﬂogéaw erd. prevent Thactétai Pfok hgadeingStpepderably is

O o Lhouah, Ehg. bBLubosh.FEehe habERbev ey ool (RO D .
i's positionedbsueykbadmicabnsecahdr whenybd@tasial spore &f¢ 04 Adoblem,
PCT/USQS/OSSQﬁe thickness of the passageway 74 should be réduced to
about 127 micrometers with an increase in diameter to keep
15 the flow resistance thereof at about the same level. The
passageway 74 is typically made about 100 millimeters long
and is driven at a high enoﬁgh alternating current to
cause nucleic acid ionization as well as general thermal
deactivation in the one second minimal time that any
20 organism will spend therein. Alternating current is used
to prevent the deterioration of the tube 40 that might
occur if direct current was used and to cause viral
disorientation. Since the passages in the stunning
chamber 38 are small, the flow velocity is very high there
25 through, when compared to flow rates in the components
downstream thereof, to be discussed hereinafter.
' When the structural membranes of cellular organisms are
fractured, their contents, including viral organisms, are
dumped into the flow which then passes through the narrow
30 concentric passageway 74 formed between the inner surface
52 of the tube 40 and the outer cylindrical surface 76 of
the center body 42 down stream of the interior stunning
chamber 56. This breaking of membranes causes the
internal nucleic acids of the organisms to also be dumped
35 in the flow causing it to ¢go acidic, which is desirable as
an acidic environment is “unfxiehdly" to most naturally
occurring organiéms. A second internal passageway 80



ponregtion to the output line 36 fromthe punp 32. The . center body 42

I ncl udes ng disc 46 that includes a seal 48 a ri pher
50. The sea %ﬁﬁgi electrically insulated and so secggghgﬂg?wgsenP Y
virions 5 cannot pass t here past either against the periphery 50 of t he
bl ocking disc 46 or the inner surf 52 of the tube 40. The .
center body 42 includes an input pgg ageway 54 - formng a fl ow passage
fromthe output line 36 into an 10 interior stunning chanber 56 formed by
a radially cut out portion of the center body 42 so that a reduced

4

di anet er grufdih p Ehiﬁbéé ﬁﬁrmi‘dhe £loy é’@ tﬂéﬂéﬁ-&d 08 S&cffid sagunt ed on

the reduce I on nt dy 42. The di
i ncl udes acfgtaéﬁﬁdéeﬁvvé rPﬂg'GEnﬁﬁﬁﬁtc?fsuﬁ e&rgo sﬁ%?l X %§g4

gge ;In% G&nfahungtas vir¢onsdgeméfnihgsate ﬁdjacdnsorinnted ammer surface
of the tuybe u ngyof a -
conduct or g%ngég §3§%§g§9 ﬁhé%& £h89r|§b1%igg°§§§ﬁ§§9f omn, t he
conduct & @&quscseahampﬁegulepasgeélsnusﬁg& t he bl ocki ng dISC 46, however

it may be runag apOlkRiaPb2eesutiish €anmakevitdeeathhti deligt electrically
| sol ated pas

source 70 R§9§%1358hpﬁhn95lFHﬁglgge&Pﬁﬁekagéd §§p$gv§€§ :gg? %&%vggtaggn

t he i nner sedhardsm) the flbw 8@, then mbyche|pashedmthnoﬁtguae 2 as being
gr ounded, i@%}féyilon c%ghSEg %g'@ho§5réﬁﬁﬁa§§o ishgléo”Soﬁ@r%fiedflow

t hr ough rou rea 8
electrlefth(thQ °ﬁé§5b34lethBncéUﬁFPﬁbBBsF9 €30 onVQo%iplied
when the pyatald iis shownndnaFaguze ¢f fhodudes ahwatepatightihe disc ring

o2 foro 2 bl SRR, 0 angrBoBhebUbr, 305, B LGB 0", 2PDLY ™
oper at eg dconnud:andmtsaera;ttpched tbewetor fam flovheommunrication?, the 35
Che. nnor Eiest STt d1eniaRasnse! anknel ke, poBstigagUnyadingtl veTh
cent er 1ﬁxheagp jother in the housing 88 and are driven by a suitable
signal generator 98 in the electronics 38 to produce high
intensity acoustic waves 100 that combine in the chamber
86 to produce cavitation in the water there about. The
cavitation chamber 86 preferably is made from high silicon
20 stainless steel, such as type 314. This grade of steel is
very reszstant to water corrosion and due to its almost
50% nickel and chromium compos;tlon, it is easy to clean
by sonic techniques. The physical d1menszons of the
cavitation chamber 36 are chosen to optimize the acoustic
25 pressures there within and also so the pressure waves
created therein combine.in phase at the inlet 90 and
outlet 92 for ;ransmission along resonant piping to help
keep other components of the system 20 clean and the
organisms in the giping'disoriented. The acoustic waves
30 100 are preferably in_the frequency bands from 500 to 1000
Hz and from 50 to 70 KHz, since acoustic waves 100 are
relatively easy to generate at those fregﬁencies with
sufficient lntensity to disrupt the membrane of any
organism able to w;thstand the stunning chamber 38.
35 Frequencies at 500 to 1000 Hz are also suitable for
resonant matchlng of the piping 1engths required to
'~ connect adjacent components for sonic cleaning action.
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- 13- waesgoiest fromthe electronics 34. The front out erpcqigifsihgsos:  Of
the cylindrical surface 76 preferably is sharply forned to create a
second corona point through which all of organi sms present in the flow
must pass. The passageway 5 74 has-asthickness |arge enough to allow the

| ar gest virion to pass through but small enough to bl ock an intact

cell. Since any blocked intact cellular organismw | provi de a current
pat h between the inner surface 42 and the cylindrical surface 76, its
menbr anes arle!laﬂerbp 4SSk imeteds pest segond depepdingnonbibeeri a from passing
there ! Richelracid® | Il Geitab18f chifibeasIaaguRY ré¢ sparhdibR ar about
254 m crons bact.er i spares are 0 i ckness of

t he passage\ﬁgiP“Tﬂ 733[11*0% lﬁeai’é’b‘ﬂ'rcg& 30 nm. 386 Fl?fg# heEmBRLEePE- with an

I ncrease i n laingyistoelinad kespnaicetEeeﬁhencyesfsaaaae3theledﬁmagieb@ut the
sane | evel [ pIC y . LLljLmeters

| ong %ndeig& ﬁ*fe%ggﬁ%ggﬁ%yﬁ eﬁ%% HX tern gﬁgShaPQH%%&gg ﬂkkéé

nucl ei c aC|qua¥§$dpmbﬁfa§hﬁepﬂeé§1§§néﬂélCPHéFﬁﬁF°n sdgnalfvation in the

one second m nimR! dilaphrialiis 33y add 98" gani b& BthhdapandfEhenei Bhelf,

e S IR R
di sori ent at iten theéi ddaphiragpas $4gendi A6t ko theynang drivehaibeopp8site
smal I, tfye dﬂ?%fﬁidﬂg %&thﬁth%r¥a§bgglgﬁﬁi ﬁerébéQESEt EQzB?&parEd to

flom/rates in e conponent ownstream di scussed
herelnafterPressuremﬁéﬁ 95@“§4P&§t&PEPaﬁeﬁﬁpﬁﬁéélﬁfwéﬁh+ﬁlEPQOFEQHPGHB are

fractured, wggeir mataauys th&Cbﬂ@‘han geﬁakaebganssnsreamcor ofateed into
t he f|OMImhICh t.he es thrg g 3h arro congcentric agga eway 74
i (on] a5 t

formed bet wé¥didfie n estrPR offa¥h etﬁﬁﬁnﬁ AR aph e
cylindri cal coxmrespendt tof pulseshefcéheepulbpd$242 down stream of the

[t ori 055t UNNigh connBRRTHE! pIB1ndhiaDEERK! ew&gmﬂgng@ gt he

I nternal nucleic aC| isns to al e flow
causing it @ &GeaGPHFGat%ﬁPCﬁhﬁgbﬁ€sﬁﬁaﬂpé the conpgc b?ﬁl@aEHV|ronnent i s

"unfriendl ypipdng0306nEFromalthy cavitation chamber 86 to a molecularly
implanted simulated emitter (MISE) tube 108 are about 4
meters in length (about one half of the wave length at 750

20 Hz) to resonantly couple the acoustic energy of the
cavitation chamber 86 therethrough for sonic cleaning of
the stunning chamber 38 and the MISE tube 108. The piping
104 and 106, the stunning chamber 38 and the cavitation
chamber 86 are made of materials that do not transmit

25 1light to literally keep any organisms leaving the stunning
chamber 38 in the dark until they reach the MISE tube 108.

Photoprotection is a phenomenon in which irradiation by
near UV decreases the sensitivity of certain cells to the
UV wavelengths used in the system 20. This protection

30 process is an acquired pigment like plating that reduces
the internal UV absorption. To effect a UV shock, the
effluent should come from the dark. Within the system 20,
a flow delay in the dark piping 104 and 106, and the
cavitation chamber 86 is incorporated causing about 10

35 seconds of time in total desensitizing energy.

The details of the MISE tube 108 are shown in Figures 5
and 6. The MISE tube 108 includes a tubular housing 110



occurring organi snms. A second internal passageway 80 WO 96/ 01791

PCT/ US95 -14- st ¢k/fmbgyber 38.
The flo 4"gﬁaﬁﬁerefromw acidic and contains few, if aggﬁmﬁntact
cellular organi snms or spores and all the virions remaining are in a

- disoriented and stunned conditi ggguhere their ability to manufacture UV -
5 protective nolecules is disrupted. As ‘an extra precaution to nake
sure that celled organi sms do not survive intact and to provide a
cl eani ng mechani sm the flow 84 then may be passed through a

c?w tation rcgegﬁamai&ﬁwm Qs Ay means alfsendocaps| 134 and b6y he
el ectronics

Figure 4, mfca}a 2 eﬂ{xo‘?ﬂ I RSe %@usgg@@n&m eﬁ%&agl shitaBeun in

a wa er hous ut - connection 90
and an out pseals lslﬁrﬂmt i IR0 @Baét!tséictfé& ttWerléG'@ fide -f | BrederabA¥eat i on.

Piezo el ectghe ﬁ@@h{m&ﬁi&@ 1% arse mﬁm@ted iﬁChﬂ.gh gfi1ieach ot her

in the hous 88 and ar e Y% ecator 98 in
the el ectr '85" MJ‘%W ﬁ‘ r’i‘sﬁngg lgu (]:'u%%\geéﬂ 100 t hat
conbine in iinbetrpmtjerl22 agh am qutdatc earty k2t @mdi Nitl'-heth&t dampher e

about. The 4 jrﬁéé | Preghardiers Ry raaeés%r P!125 ThrRgh mm:hl ghesi | i con

20 stalnless ste such as t 14. I's gr.ade of e ve

resi stant tBul#e cfl %r#%s‘\‘%’l‘f“’&%ﬁ‘?ﬂie t'I3‘Qt &3& %go%nﬁ'l ckel andry

CEr oni um COQ‘@DS&EI@P off the asfielf 0 Iw Pressursy mexcuryt saporglamp.The

physi ca n5|ons AV fat e optim ze
t he aco#]g bs@%ﬁ%h‘??%? jt];fné %\i&m?c%owégh%% g'ls]%%r go\/\tr/gveg

creat ed thesuch l;m nare rdesignediton (the @agumptigng that dampst 92 for
transm ssio %QH%éﬁéMsH PERMIrdBY 1L be dﬁﬁhdﬁib@lycﬁliﬁonents of the

syst 20
agzug'[nl c W;cggne é continuon?saﬂlr s&'t."‘sivlenn,t hs é) d%' rlll% a. (1“ ented. The

exploitation of the full UV capabilities of such lamps

15 when they are water cooled and have less than a 100% duty
cycle. Therefore the electronics 34 can be designed to
provide higher voltage and currents to the UV lamp 112
than is normal practice to cause a more. intense
sterilizing UV output to be produced. Because of the MISE

20 tube's cylindrical shape, centered lamp 112 and the
reflectivity of the tubes inner surface 126, there are

" only fractional intensity losses. As an example,

off-the-shelf circuits and techniques using a germicidal
18 inch lamp only produce about 3.6 watts of 253.7 nm

25 radiation. Therefore, a specialized lamp driver circuit |
in the electronics 34 is used acccunting for a total
-working 15.6 watts of 253.7 nm flux (15.6 watts is left
after some energy is absorbed for fluorescence)

The inner surface 126 of the housing 110 is concentrlc

30 to the outer surface 128 of the lamp 112 so that no matter
what path an organism travels in the tubular flow passage
125 from the inlet 122 to the outlet 124, it is exposed to
a lethal dose of UV. To further assure this occurs the
inner surface 126, as shown in Figure 6, includes a highly

35 reflective coating 130 such as magnesium oxide. The
reflective coating 130 is covered with a protective
coating 132 that includes dopants that absorb UV at the
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15 The following process produces a suitable highly
reflective inner surface 126 for the housing 110.

After cutting to length and deburring, at least the
inner surfaces is smoothed with soft steel wool. The
housing 110 is then connected at one end to a positively

20 charged conductive rotator and dipped into a 65° to 72°C
cleaning solution of:

15 % Sodium Gluconate HOCH, [CH (OH)], CO,
45 % Sodium Hydroxide NaOH
25 40% Distilled Water H,0

For 2.5 minutes the housing 110 is fully submerged and
rotated at 200 RPM. The process is then halted, the
housing 110. reversed end-to-end and then the process is

30 continued for another 2.5 minutes. The housing 110 is
then removed from solution and washed in Ethyl Alcohol.
To achieve a high degree of UV reflectivity, a thin film
of molecularly bonded magnesium is then plated onto the
inner surface 126 of the housing 110 by mixing a solution

35 of magnesium gluconate in a Pyrex plating tank of the
following ingredients:
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de3|gned t speed, a current is applled between the anode and the
housing 110. A slight occasional current reversal is used
15 to strengthen the bond of the plated magnesium to the
aluminum inner surface 126. The temperature is maintained
at 26°C. The plating process is continued until the
interior diameter of the inner surface 126 has decreased
by 25um. The finished inner surface 126 is then polished
20 with a soft cotton cloth saturated with the following
mixture:

60% PEEK

30% Hexamethylenetramine
25 5% Dimthylxanthine

5% Diphenylamine

Allowing the tube never to dry by adding ethyl alcohol,

the mixture is rubbed over the interior plating for 30

30 seconds rotating the cloth at a rate of 200 RPM. A clean
dry soft cotton cloth is then spun through the tube
interior at a rate of 1750 RPM for 30 seconds to cause
friction heating, polishing to harden the coating. At
this time the ends of the finished housing 110 are capped

35 with metal tape réady for its completion at least 24 hours
later.



provi de higher voltage and currents to the U/ lamp 112 than is nornmal
practi ce tWoo9at®1la nore intense sterilizing UV output teChESYs08shsced.
Because of the M SE 20 tube's cylindrical shape, centered lanp 112 and the
reflectivity of the tubes inner surface 126, there are only fractional
intensity |osses. As an exanple, _;gff-the-shelf circuits and techniques
using a germ cidal 18 inch | anmp onIy produce about 3.6 watts of 253.7
nm 25 radi ati on. Therefore, a specialized |anp driver circuit in the

el ectronics 34 is used accounting for a total wor ki ng 15.6 watts of

253. 7 nm f| ugefdS/fmvalelas 253.@hin radiation benR.cHelly(as abtedbid for

fl Th r f 12 f,th 0 i

concentric PREFEhEARTEriE Hang Subitat bEd 0 AR 0 e
what pat h anLuckbeskm tGexmicidal tB}é:hmalJarEﬁemY Reseapsh” £roEe Ofor om t he
inlet 122 tovéﬂetﬁé’é‘&ﬁd ](%1 'ipﬂ&%%itéj lnactﬁéa%lw iodedV. To.

further assure this occurs surface 126, as shown in Figure 6,
i ncl udes & W@W%@+%f?@ﬁ%%£9%%§%&?%%§ m oxi de. The
reflective cogtérfeddits) stit®\wsXkh Vs protitise @roduced inpatesppnb? tchat

| ncl udes dog%%gg 0 AP Beted rlﬁ'event ref}ﬁgcqc\q{l%7%]f an

PCT/ US95/ 08 reradi ate UV
energy at otimfeqkicuenpital tfoxrm) | When e sypstanogahsarhspEo@hed®n t hi n

the M SE tUb&éogheﬂjheis AdORAN Sy conwerttdd Antd) FRtAs vidratienatat ed by
the alternpati ng ( ten | al _di'fferences be meen he pl asna q th% | anp
s

112 5 ah¥ t yQre89ing FAMROURES et dopant s
in the M SE @m@tgﬁg w:nbl Lmhazsarﬂﬂﬁaﬁx}aumlm most bamaamai:gmz.sms

hyctrochl ori zoi ¢ acid;
di phenyl ; ‘glﬁ n| ne %exarrlfeqitlal ‘ené ram Re tl% 3{}5%211%2?”
hydrobenzm rphqmlplmtﬁ davg piatted iabsaqupt iane smxyiEsnLorukher 225nm

various biological parts: protein has a peak from 300nm to

15 280nm; and RNA absorption occurs from 245nm to 265nm with
a maximum absorption at 253.7nm. The general virus
absorption peaks at about 260nm. As a result of this data
for inactivation, the MISE tube 108 is designed to deliver
a fairly flat intensity of U.V. radiation from 300nm to

20 180nm with a peak output of 253.7nm.

Having an energy equivalency of 1 x 10’ ergs'for one

joule equaling one watt/sec. and the requirement of 30
Kergs per mm’ for interferon generation resulting in
inactivation, a minimum U.V. requirement is calculated to

25 be 3mJ per mm’.
~ The MISE tube 108, is a cylindrically contained,
bi-directional UV generator with tuned electro-photo-
luminescing ability. The MISE tube 108 is designed to
hold a volume of effluent solution in close proximity

30 between a UVB (300 to 200 nm germicidal) and UVC (200 to
40 nm ionizing) generator (the lamp 112) and a greater
than 97% reflective wall surface 126 with a UVA
luminescent coating (400 to 300.nm) that is pumped,
yielding an increased reflected UV spectrum.

35 The required UV energy is dependent on experimentally
tested total surface area illumination from both wall and
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I nner surfaces is snmoothed with soft steel wool. The housing 110 is
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The emitting/reflected surface is also 355.6mm in length
but it is 38.1mm in diameter so: '

15 n (38.1mm) (355.6mm) = 42.56 x 10° mm’* = 127.7 Js

A total bi-directional illumination is therefore 212.8
Joule. Hence a measured 15.6 watt delivery system
requires a time factor of:
20 ' , -
212.8 Js or 13.6 seconds:
15.6W |

By utilizing an on\off pulsed pump filling from the

25 gravity bottom of the MISE tube 108, a very even, minimum
turbidity flow of effluent is accomplished that allows a
minimum time of 14 seconds of fluid throughput, as set by
experiments for each system 20.

Several photo-physics laboratories have shown that

30 viral buoyancy exists in some virion causing them to float
in water. It has also been shown that active virion will
migrate away-froﬁ the blue light portion of the spectrum.
Therefore, a specially positioned and enhanced blue
fluorescence repeller 133 is included about the general

35 proximity of the outlet 124 of the MISE tube 108 in its

protective coating 132. Using the already self contained
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harden the coatgng. At puidbfadi M the ends ofgidhe finished housing 110
are capped 35 V\%: h net.al t%pég‘éready for its conpletion at |east 24 hours

| ater. 10 WO 96/ 01791

PCT/ US95/ 0858fits blue 460 nm light. Along with this fluorescing
repeller 133, the outlet 124 is made to be the smallest
flow passage so that the flow therethrough regulates the
total through-put of fluid of the system 20.

15 Since the electrical pumping must be alternating
currents to pass their effects through the dielectric
barriers to the MISE tube 108, pumping frequencies
produced are chosen to cause resonant chamber cleaning and
also to be physically damaging to virion. RNA, DNA and

20 proteins strongly absorb vibrational energy in the range
from 34KHz to 103Khz. Therefore a constant virion
harmonic amplitude of 69KHz is superimposed onto the lower
cleaning frequency of the cavitation chamber 86 at 733
hertz. This chamber frequency generated in the

25 electronics 34 and applied by the piezo diaphragms 94 and
96 can be controlled to match physical changes in chamber
manufacture.

Total required harmonic input energy is based on a
maximum virion volume of 28nm at 6.64 x 10-? Kg each.

30 _

Chamber Volume = nC (D* - d7)
4

V = m (355.6mm) (38.1lmm)% - (25.4mm)>
35 4

33
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i nactivation is caused 5 by photonic absorption forcing the generation of
interferons, the cellular proteins2g~oduced in response to sonme stimuli
that act to prevent replication of an infectious viral form Wen a
subst ance absorbs a phot on, the energy is usually converted into nostly
vi brational 10 energy (non- fluorescing conpounds). This formof "heat
energy” .will cause inactivation.in nost.viral. organisns when al l owed to

reach 100 for AsisisnVapprditigndtion: phot obi ol ogi sts have plotted
absorption curves for the | various biological parts: protein has a peak

from 300nmto 15 28an1 and RNA absorption occurs from245nmto 265nmw th
a nHX|nunmﬁbggﬁbL_gﬂLQg_ZSB 7nm  The general virus absorption peaks at
about 260nm, Hgesult of this data for inactivation, the M SE tube
108 is designed to deliver a fairly flat ‘intensity of U V. radiation
from300nmto 20 180nmw th a peak output of 253.7nm - Havi ng an

ener gy equival encycqintls X 1Q ag.rd4a ef apifor one ~joule equaling one
watt/sec. and the requirenment of 30 Kergs per nmmjerr] for interferon

generation resulting in i nactivation, a mninmumU. V. requirenent is
calculated to 25 MNess3) per= 18§.4k3ng The M SE tube 108, is a
cylindfpcally contained, bi -directional UV generator with tuned

el ect ro- phot o- | um nescing ability. The M SE tube 108 is designed to
hol d a vol apft ®incs fthasntaze|fipy dhe mostopans: sateryy the tosaleen a UVB

(300 to 20éhewgpetdl arittatedith BC A 3%erease igd0 nmioni zi ng) generator

(the lanp 112) and a greater than 97% reflective wall surface 126 with
a UVA | um nescent coating (400 to 300 nn) that is punped, yi el di ng
an increased reflected W f8dingnx BD°® =~ 4117 meq0fred UV energy is
depenaggt on experinental ly tested total surface area illum nation from
bot h and :

(5 x 10° ) (.2389J) = 1.19KJs

1.19KJs = 87.47 watts
13.6s
20 _ -
Less the already 15.6 watts of UV absorbed, the necessary
71.87 watts of vibrational energy are left.
The transit time within the MISE tube 108 and UV
intensities and frequencies therein are-ghoseh to assure
25 that no viable organism passes out of the output 124
thereof in the output flow 134. However, the flow 134 is
a variable mix of organic fragments and molecules that
theoretically could recombine into viable organisms if the
proper environment and enerqgy is provided. Therefore, the

30 flow 134 is directed to a chill/heat storage tank 136 by

" means of a dark pipe 138. The details of the chill/heat
storage tank 136 are shown in Figure 8. To eliminate the
possibility that the organic fragments and molecules will
recombine into viable organisms within the tank 136, the

35 chill/héat storage tank 136 includes Peltier cooling
diodes 150 and 152, thermally attached to the tank 136 for
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5 wavelength infrared (IR) source 154 may be included to
provide damaging IR radiation into the tank 136 and an
ozone generator 156 also may be provided. The IR source
154 is used to irradiate the flow within the storage tank
with long wave length IR, which along with ozone produced

10 by the ozone generator 156, disables any repair enzymes
and provides a hostile environment to any wandering
microbe by forcing oxidation.

After microbe tissue damage that is not completely
fatal, a process called photoreactivation can take place.

15 Photoreactivation of bacterial viruses is temperature and
energy dependent. This recovery from damage is enhanced
by nutrients, warmer waters and radiation in the 300 to
500 nm range as shown in the example graph of Figure 8
from existing literature. The impingement of the infrared

20 light from the IR source 154 in the pulsed mode can been
used to inhibit the enzyme work without appreciable water
heating.

The process of microbe inactivation leaves organic
fragments and molecules in the water that scatter and

25 absorb different frequencies of light, which usually cause
the water appear amber. Psychologically, amber colored
water is not particularly palatable and therefore the
water from the tank 136 is flowed through a fine carbon
filter 160 capable of removing the small organic bits.

30 Such filters are commercially available and usually are
filled with activated carbon. Activated carbon is a large
surface granular non-crystallized carbon made by low
temperature and low pressure techniques so that it has an
enormous number of nanometer pores that can capture and

35 absorb non-polar substances. The output 162 of the carbon
filter 160 is suitable for use as drinking water.

A one second pump cycle with suitable flow rate can
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switched between various settling tanks 174 by suitable
valves 176, the details of a settling tank 174 being shown

15 in Figure 10. The effluent input 172 is bottom fed into
the tank body 178 preferably surrounded by a virus '
attractant and xenon kill device 180 such as are known in
the art. The tank body 178 is designed to have almost no
currents therein allowing sludge to settle to the bottom

20 181 of the tank body 178 and be removed at a bottom sludge
drain 182 by means of a sludge pump 184. Sludge 186
typically is processed by flowing '
it onto means:like the drying belt 188, where the liquid
190 is removed and forced back into the tank 178 by a

25 recycle pump 192. The solids 194 are collected for
further processing and disposal. Since some solids float,
a sludge scraper 196 is employed about the upper surface
of the tank body 178 to gather the floating sludge adding
it into the sludge stream 186 for separating as described

30 above. A large pe:centage of the solids are removed by
thz settling tanks 174 so that the output flow 198 thereof
is relatively clean except for small particles and
microorganisms whose density approximates that of water.
valves 200 (shown in Figure 9) are used to direct the

35 output flow 198 of the settling tanks 174 through one or
more particulate filters 202 similar to those used in the
system'zo previously described, but larger and adapted for
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pumps 210 like those in system 20 are driven by suitable

5 electronics 212 having a display/control 214, so that the
flow downstream from the pumps 210, is in pulses,
Generally, the pumps 210 produce pulses that are over 10
seconds long. Accounting for the larger size of the
downstream components to be discussed hereinafter, the

10 output 216.0f the pumps 210 is directed by suitable valves
218 to stunning chambers 220. A suitable industrial
stunning chamber 220 for a waste water treatment plant is
shown in exploded detail in Figure 11. _

The stunning chamber 220 includes an inlet 222 into a

15 plenum chamber 224, which causes the flow downstream
thereof to be relatively evenly created between spaced
parallel electrode plates 226 and 228 with the plates 226
and 228 alternating across the chamber 220. The plates
226 are all connected to one electrode 230 while all the

20 plates 228 are connected to another electrode 232. The
plates 226 and 228 include seal and insulating areas 234
and 236 at their upper and lower edges respectively so
that flow as shown by arrows 238 occurs at right angles
between the plates 226 and 228. Any organisms in the flow

25 238 are exposed to high electric fields, which are created
by applying a high voltage potential across the electrodes
230 and 232. The spacing between the plates 226 and 228
is chosen so that no intact cellular microorganism can
pass therethrough without contact with at least one plate.

30 Like the stunning chamber 38, stunning chamber 220 breaks
the membranes of cellular organisms releasing their
interferons and dumping any viral organisms contained
therein into the flow 238 for disorientation and
disruption of their UV protection mechanisms.

35 As shown, the stunning chamber 220 includes suitable
flanges 240, bolts 242, and insulating spacers 244 to
maintain the structural watertight integrity of the
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= 1. 19KXy0 96/01791 [err] 20 Less the al rgafhisokpsfeat ts of
UV absorbed, the necessary 71.87 watt.s of vibrational energy are left.
The transit time within the M SE tube 108 and W intensities and
frequencies therein are chosen toggsure 25 that no vi abl e organi sm passes
out of the output 124 t hereof in the output flow 134. However, the flow
134 is a variable m x of organic fragnments and nol ecul es t hat _
theoretically could recombine into viable organisns if the pr oper
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attached to t 017
PCT/ US95/ 08508 mP“t 220 to its °“tlet 250 s0 é’?“ any gas@® o, Ri% ysed to
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wavel engt h i nFhar eutleR) fiowr2%2 15momsh¢)es¢mmmh@bers r?r?&/lic?e damagi ng
IR radygti gprbbtediBf ¥aived 3954N€o dFavitation chambers 256 by means
of dark piping 258 which can block any radiant energy from
the outside that might allow repair mechanisms of the
organisms stunned by the stunning chambers 220, to repair |
themselves. The cavitation chambers 256 are similar to
15 those described in detail for system 20 with their
frequencies adjusted to account for differing resonant
line lengths, chamber sizes and flow requirements. Like
before, the cavitation chambers 256 are filled with
acoustic energy at a cleaning frequency and a destruction
20 frequency. The lower cleaning frequency being resonantly
piped to the stunning chambers 220 and through valves 260
to MISE tubes 262 downstream thereof for cleaning and high
frequency sound for disruption and disorientation of the |
microorganisms in the flow. The output 264 of the
25 cavitation chambers 256 is directed by the valves 260 to a
plurality of MISE tubes 262. A typical layout of MISE
tubes 262, cavitation chambers 256, stunning chambers 220,
pumps 210, and particulate filters 202 are'shown in Figure
10 by the modular blocks 270. This modular configuration
30 downstream of the settling tanks 174, allows a module 270
to be taken off line for maintenance or emergency repair,
while the remainder of a waste water treatment facility is

operated normally.
MISE tubes 262 for industrial or waste water treatment

35 facilities must be much larger than those shown in system
20. For example, the plant shown in Figure 10 might be
called upon to have a gravity flow throughput of as much



ozone generator 156 al so may be provided. The IR source 154 is used to
I rradi at e woaehi®w W thin the storage tank wi th | ong wapeTisosyssod R,

whi ch along with ozone produced 10 by the ozone generator 156, disables any
repair enzymnes and provides a hostil e environnment to any wanderi ng

m crobe by forcing oxidation. Tsr i crobe tissue damage that is
not conpletely fatal, a process called photoreactivation can take

pl ace. 15 Photoreactivation of bacterial viruses is tenperature and
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comercially i l,abl e _and ,usual ar.e il i th _activated carb
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subst ances. The out put 2 of 'the carbon ter 160 is suitable for use
as drinking witk@nsparent windows. 28} andh#83,c| Quarts windemse 2800 @ndat e
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15 structural strength is high. The strong magnetic field is
generally constant with its polarity being switched on
about two second intervals by a square wave generator 283.
The switching of an intense magnetic field affects
microorganisms adversely so that a complete "kill" with UV

20 1is more easily accomplished. Generally, the coatings and
reflective surfaces of the inside surface 284 of the MISE
tube 262 are identical to those of the MISE tube 108.

Other substances that could be substituted to create
the effect caused by the incorporation of the ceramic

25 fluorescent "repeller" thereby providing the required
deterrent to virion naturally moving to the exit passage

~ of the mise tube to avoid UV exposure, include:
hydronzincite; uranium + lithium fluoride; fluorite +
europium; andesine + europium; orthoclase + europium;

30 fluorite; benitoite; hydrozincite; margarosanite;
scheelite; wolframite + lithium fluoride; allingite;
alunogen; amethyst; ceiestite; danburite; diamond diops;
dolomite; dumortierite; forsterite; gypsum;
hydromagnesite; ktypeite; mictocline; opal; pirssonite;

35 plumballophane; simpsonite; and wollastonite.

A centered, highly polished nickel coated and then
transparently coated conductor 285 is used in each tube



restriction is a' conposite restriction, working with the back pressure
of the c{igysmiforl ter 160, and only occurs 5 after the watpcrusssnssss t he

filter 160. Therefore, if the system 20 is designed to be very
efficient to prevent the wasting of energy, it should be prinmed sIomAy
to make sure “that early high flLeg-rates can not sweep viable virions

t heret hrough. 10 Figure 9 is a flow diagramof a large scale waste water
treatment system 170. The effluent input 172 to such system 170
typically is raw sewage. The effluent is swi t ched between vari ous
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188, where therhé (piIbe ou lﬂdvernmed:mruhé eavdtatdon ichambers t ank 178
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is enpl oyedanb@llbow h28Upphat simgarts a swifrl hemetio FedpsBpTer #hgdt her t he
floating gg%%ﬁéxxg?f the L£14¥ qu&e ol 14995 itx{t%afﬂh@%uftqretsew ating as

settl ESdt im 49 FFastT i ﬁﬁa‘iﬁr@‘im)agfefq‘%&ﬁt?e Werotte T BB 1 vely
cl ean excepnofgr smal | partlcles and ~ nicroorgani sms whose density
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described. Since the UV energy must travel a relatively
long distance, the outlet 288 of the MISE tube 262 is
sized to be the restriction in the system 270 to assure
that any organism remains in the tube 262 for at least 14
20 seconds so a lethal dose of UV is applied. The 14 second
kill time is characteristic of a MISE tube of the
dimensions as described above. As shown in Figure 13, the
MISE tube 262 also includes a drain 290 used during
maintenance so that the housing 275 can be emptied and
25 thereafter end caps 276 and 278 can be removed from the
tube housing 275 without release of sewage.

The outlet flow 292 of the MISE tube 262 usually is
gravity flowed in a flow'channel 294 to a diluting body of '
water 296 such as a lake,-river or the ocean. The flow

30 channel 294 preferably provides an environment where
orgaﬁic bits are not provided enough energy to recombine
intc srganisms and/or exposes them to destructive
radiation, such as when instead of being a black,
lightless flow channel, a solar IR filter 298 is provided

35 along the ﬁpper surface thereof so that the flow 292 is
exposed to damaging IR radiation during the daytime to
prevent growth back up the channel toward the MISE tubes



- 25- comercially available. The particulate filters 202 renove
fine soli dwo3ed1mnd produce a fl ow 206 through val ves 298TAs951388060"
nore punps 210. Preferably, the punps 210 like those in system 20 are
driven by suitable 5 electronics 212 having a display/control 214, so

t hat the fl ow downstream from t heogunps 210, is in pulses.

Cenerally, the punps 210 produce pul seS that are over 10 seconds | ong.
Accounting for the larger size of the downst ream conmponents to be

di scussed hereinafter, the 10 output 216 of the punps 210 is directed by
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chanmber 38, stunning c ranes cel lular
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turbidity in the water, which can effect the amount of UV
energy that actually reaches a particular organism. Aas
shown in Figure 15, the MISE tube 308 can include a

20 centrally located UV sensor 320. By monitoring changes in
intensity of the UV energy 322 caused by changes in
turbidity, the flow through the MISE tube 308 can be kept
at an optimal level. If the contaminated water flowing
therethrough gets tooc UV absorptive and a complete kill is

25 not assured, both a pump 324 on the input line 326 and a
valve 328 can be controlled by suitable electronics to
"reduce flow. As shown, the electronics may include a
buffer amplifier 332 connected to the sensor 320. The
output 334 of the buffer amplifier 332 is averaged with a

30 reference signal 336 in an averaging amplifier 338 before
being converted into frequency modulated pulses in a
voltage controlled oscillator 340. The output frequency
of the voltage controlled oscillator 340 is converted into
a count representative of energy present in the MISE tube

35 308 at the sensor 320 by a timer 342, which outputs
digital counts to a counter/comparator 344 suitably
programmed on data lines 345 to produce control outputs on
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i ncidental |eaks fromthe chanber 220 can be coll ected by a drain 248 .
and reintroduced into the fl ow upstream of the punps 210. Al'so, as shown
in Figure 12, preferably the 5 stwB0kng chanber 220 is built with a sl i ght
upward bi as frominput 220 to its outlet 250 so that any gases or air
transported or generated by the effl uent i s punped cl ear of the plates
226 and 228 by the flow 238 therethrou The outlet flow 252 from
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The cavi t AtheoutpIthei5H Zaﬁmm'mhnqlmsum of theoyelves328pbso in detail
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a cl eani ng:dimumcesﬁahlrsldmﬁgnsﬁﬂoorﬁmaf theredny. F‘éh:eebnampa.eql eani ng
frequency nt h 0 and

t hr ough va%e%%% 1J"ﬁ/lcgl':i']t ubes ?8? ?%23%&5%1% &eigg?r@or%zcl -eani ng
and hi gh Wwith repprsite flarits, @xe eneraizedd by fosiagle: BaW of the
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256 i s d|r d by the val 6 | ural it M SE_t ubes 262. A
typi cal L&% 'Xmi gﬁ%%?"t@a\?ﬁq&;t T&TE Pﬁéﬂf&]@’ 2588 st unni ng
chanber s merallmlﬁmtmd abbvegr ttheulfHZed dsi 36ér and0 368 arehown i n

Fi gure A%, ﬁgﬁ niisguratian 30
downst reama? % settlin tank z{‘qut Io-(?\/\g/srsa”%glﬁ% g’? fng.g %ha%e t aken
of f |ine frteraGhsiide "3?9 lagps 370 and,372c tohdncERABRder of a
wast e ygt efhéifadwiiit faad |sﬁr>eﬁcﬂ1es tmer am@mmubhcy spectiuiF tubes

262 for i nduat‘rl alixg)crur\’\rafr{ge a\’\r@te%rerlgrye%tern%rlty. Applying a magnetic
field to the gas or vapor atoms within the lamps 370 and
372, increases the efficiency of their production of
photons at UV frequencies. _

20 The coil 360 is placed at the input end 374 of the MISE
tube 308 to intensely disorient and stress organic bi-
radicals. Organic bi-radicals become paramagnetic during
exposure to the high energy photons acquiring a positive
magnetic susceptibility. A paramagnecic substance is an

25 assembly of magnetic dipoles that have random_orientation,

' which in the presence of a relativeiy strong magnetic
field have their magnetization vectors determined by the
magnetic field. This condenses the magnetic flux lines
and therefore the suspended paramagnetic organic radicals

30 condense into the field. | _ '

During the absorption'of the high energy photons and
magnetic flux, atoms become raised in energy level that
ordinarily would hamper any further absorption of energy.

. In order to obtain continuous absorption, it is necessary

35 to provide some method of energy relaxation or else the

input energy level will be absorbed inefficiently.
The-inner perimeter 380 (Figure 15)-has'the greatest



35 facilities nmust be nuch larger than those shown in system 20. For

exanpl e, t shown in Figure 10 m ght be called u a
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maxi mum t hr oughput of one hundred gat3bns a day. A typical M SE
tube 262 is shown in Figure 13. The prime difference between the M SE
tubF ggi and the NI?E 5 tube 108 is a matter of scale, the addition of a
coi to produce a_stron netl thin the tube 26
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General |y, tﬁ@n§ééﬂpﬁ§§san8hls cPEFFEcPPVéggﬁf?ﬁéés Rde surface
284 of the NhﬁEreas;hqbeh86ﬂoaae edeﬁgycabsbnbéﬂose of the M SE tube 108.

O her substancegFlg §hg Bg a¥Q§E|éH%?QXtQOC£ﬁ re% ?% ;8£%ere Shegaused

by the incorpor eramc 2 rescen
provi di ng thasréqmpsea70 andeB@Rychs médeltpoﬁaﬁﬁt%bﬁﬁpylﬁnknng to the exit

passage EBrEggﬁghﬁénEBbQLEﬁ 248l JalYa®XBASULR, théChagRetic fields

hydronzincite; urahium + hium fl uori uorite +
andesi ne + edf§pPafy 388t holhiscall eﬂﬁoﬁPﬁh]ngher énergy péaks PLAY
15 therefore, greater quantum absorption without excessive

power levels in the lamps 370 and 372. A built in side
effect of adding the magnetics to the MISE tube 308 is
that it holds atoms in their triplet states making
recombination repair less probable. Figure 17A is a graph
20 showing the an magnified view of the output of the
generator 364 while Figure 17B illustrates two entire
cycles of the generator 364.
Although the coils 360 and 362 are shown
diagramatically, generally the coil 360 can be multiturned
25 and overwound to produce an intense magnetic field 366 at
the input end 374 of the MISE tube 308, and to assure
efficient output of the lamp 370. Thereafter, down the
MISE tube toward its outlet end 382, tighter winding
portions 384 and 386 are constructed at the opposite ends
30 of the coil 362 with a wider wrap or as shown, no wrap at
all in the center section 388 thereof. This maintains a
desired flux level along the coil 362 assuring that the
lines of flux extend from the coil 360 to the lamp 372.
Note the polarity reversal of the fields 366 and 368.
35 In Figure 18, a modified, small MISE tube 400 is shown
which uses a fluorescent tube 402 extending concentrically
through the MISE tube 400 as the UV source. The MISE tube



30 fluorite; benitoite; hydrozincite; margarosanite; scheelite;

wol f ram y@ ggohpe hi um fl uoride; allingite; al unogen; apetAyiossos -
ceiestite; danburite; dianond diops; dolomte; dunortierite;
forsterite; gypsum hydr omagnesite; ktypeite; mcrocline; opal;

pi rssonite; 35 plumbal | ophane; sinp3dnite; and wol lastonite. - A
centered, highly polished nickel coated and then transparently coated
conductor 285 is used in each tube WD 96/ 01791
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t ube 262. “quh ﬂ£;:£$% 4it 485f%hﬁe°8§@F aFPSn4iﬁ ers 256
i s i nputsirthe tMESH rtule diOO?,SGrhit:lt is mbasﬁ.ﬁﬁp.lﬂhroaghrglzed birbthe287 t hat

inparts a t gﬁﬁﬂg t [N | gw goes
qui ckly i nts%&lﬁw out Iq’teltQL l%&teh% reé(shﬁrigt atgﬁeb?i R ?E‘in htQ 019 W up

the flow 2meversm1@ctrqmmnet% $dele 4183 faces opposite the swirl to
further re&dddé‘ztn d:id fatdldn@irdquiwe Bheeblidwal6éhlorinbj ected to 15 W

radi ant ene Si e tub re I c th

UV ener gy rﬁfgi cqn e. é‘ r"é} 3’( q'\fiﬂqé wsat%rd\r/llé’%gi@%é%ge ge% bggggef:‘ﬁgggeof te he
M SE t ule Z6Buitable dtiddd concentuasioss once: pxistad: s thet watero to
assure  ddively teITUsiBdAAebrihe! ﬁﬁad%; megtat |east 14 20

seconds so ose of I's applied - second Kill time is -
charact eri ﬁ‘?‘@%?me&‘%]‘squ}ﬂétéP%és noty;s %éFiﬁ&t £04k4d bed above. As

shown in Figtysnhilsins tdiat might invade the water supply downstream of
its purification system and the regulations toierate a
15 certain level of contamination judged to be non-
threatening. Although, one of the objects of the present
- invention is to avoid the use of chlorine,,until
regulations are changed to recognize that the present
devices exist to provide a complete kill, chlorine must be
20 added. There is nothing about the present invention that _
prevents chlorine from being later added so that the water
supply conforms to regulation.
In cases where the broken, organic molecules cannot be
diluted to eliminate the chance that they will recombine
25 into viable reproducing molecules, ozone can be added to
the effluent flow. The addition of ozone with additional
UV energy causes an enhanced binding of the oxygen to the
molecules, in what otherwise can be described as a "sdup
of life", making cellular reconnectivity much more
30 unlikely in uncontrolled conditions after treatment.
Figure 19 illustrates a mixer device 450 which
efficiently mixes ozone with the effluent flow. The
treated effluent 452 enters the input 454 of the mixer 450
where it is immediately exposed to a stream of ozone
35 bubbles 455 produced by a porous stone 456 within a
vertical column 458. The bubbles of ozone 455 are
momentarily retarded in their upward flow by capture
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The outlet flow 292 of the M SE tube $§2 usually is gravity flowed in a
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stun chanfer magaevesEGbypbBighsehide on tgeérsﬂ?PﬁﬁFng5pafﬁ?e¥ﬁ§d?ﬁfe
fl ows. The aggenbl xdad@ionalr eaptuce phatepus72| and3924fabave thet abl e

punp, the flqg 0 h t I
Po'’ st unni nAeReRiE, na33n8YxBE510 hRRHHENCAAE, LA %ﬁ%?%é*—’eh@ﬁ“ﬁ%' " 504
is fed ser|aﬁhglwosatpramaﬂlwitbfonpse t ubevertigadlyopliignedctubpt A8 Phe
same general (GQRf ijgur ahb% éﬁd 48}'!" §Etéi=18§n§0§nt8ui:hé”Ebl?ﬁinﬁ%E@mYerCl al W

t ubes of _the | ongest ense,av ci _of 10
the seri d® cSﬁﬁé@?egnNPSEnFuBQEﬁQBBHgg F OFPg iR h?lue?ﬁefi m%g
are exposed adldwnmagilaggel tcoacenteatieri efi oaone thatacanfmizi énttheéene to

receive a Ie%g§ gg%&gg%%ﬂtt?9§9h485 %Hgsxﬁhthl %%oghéhegﬂgh4gge M SE

tubes 308 is -all her I n system
Wth changi ng‘hﬁaleélfl@smtaﬁilnunﬁ-g pheni Egsﬁﬁﬁohgﬁwﬁﬁé narmsweﬁsegesos

absorption of;1d¥e8N288Y andN 488YS@hELYCEBNnVert the flow 485 into a thin
15 flow 489 between UV lamps 490 and 492. The UV lamps 490
and 492 provide unimpeded short wave light through lenses
494 and 496 into the flow 489 without a shadow. This UV
energy is used to cause enhanced binding of the oxygen
atoms to the broken molecules in the effluent making
20 cellular reconnectivity extfemely unlikely no matter what
the conditions after the oxygenated effluent 498 leaves
the discharge tube 500.
Thus, there has been shown and described novel waste
water treatment systems which fulfill all of the objects
25 and advantages sought therefore. Many changes,
alterations, modifications and other uses and applications
of the subject waste water treatment systems and
components will become apparent to those skilled in the
art after considering the specification together with the
30 accompanying drawings. All such changes, alterations and
modifications which should not depart from the spirit and
scope of the invention are deemed to be covered by the
invention, which is limited only by the claims that
follow:




turbidity in the water, which can effect the anount of WV ener gy that
actual | ywiowldy @ particular organism As shown in Fi sdse M SE
tube 308 cam inclfude a 20 centrally | ocated UV sensor 320. By nonitoring
changes in Tmsmﬁ&eﬂ§m&yk. acddhe UV energy 322 caused by changes in

turbidity, th] the M SE tube 308 caﬁ‘ﬁ“kept-————a%—an_opt|mm
conp

| evel . If the ter ftrétirng t here t oo UV
absorptive an Il is 25 not assured, ’{i E"Hn t he
input line 326 and a valve 328 can be control | eds ctronics

to redu f, ow. As shown, the el ectronics may |nclude a buf f er
anplifier inected to the sensor 320. The out put 334 of the buffer
anplifier 332 is averaged with a 30 reference signal 336 in an averagi ng

amplifigr 338 lbef%r%lysteﬂﬁ"fﬁ& %QGH&&Q@n?”théEeﬂﬂéﬂﬁalﬁQSiU| at-ed pulses in
a vol tage co d he out put frequency of the

osci | | at or
vol t age Tontr & | o?atlhl 31"5‘} tg €Cénverted into a count
represerg at i vamfindet (;‘prpmsi.dnﬁlm pathlyl SE tube 35 308 at the sensor 320

by a ti nger 34%n‘MH€¥e gg% péounts to a count er/ conpar at or 344
suitably progranne on dat |nes produce cantrol outputs on
WO 96/ 05791 stun means in saxd flow path downstrp@m/gggg/gggg61n et

-30£ | 6 ] ﬁ@laﬁalcyoraltzf fdlle];uttﬁaal p&@mlihl, abl&teﬁﬁoﬁhéofllteﬁ Aﬁnwbglz .
contro e e 0 e_pu e con W
ot ot 7 IR, Stengidl 1B hothte) detl, hAfbransf bt Seefln8F Ll ¢ of
t he val \&¢ Farndisms Thereat! land medmssleuuefeasermaapnaisml of . The
M SE tukg 3&%} at ‘g?‘e 5 s 't%%lﬁ‘:%%&%%t i?.ﬁ'ﬁt"f and COils to establish

magnetic fi In.  For exanpl e two coils 360 and

362 coﬂﬁbctedﬁﬁﬁf&ﬂ%&lﬁg mgans Hosdsionedoin, sajs d g#@“eﬁﬁFﬂlzed by a single
saw 10 11 oQidwmttiRdit T dald dthn Weans RhAdupsErahnUBE saYArGatiet

12 to apply a lethal frequency range and power of ultraviolet
13 radiation to viral organisms with disabled defense '
14 mechanisms, whereby water at said outlet is sterilized.

2. The system for sterilizing water as defined in
claim 1 wherein said stun means include:

a plurality of closely spaced electrodes in said flow
path; and | _

means to apply a. potential between said closely spaced

o LW N

electrodes.

3. The system for sterilizing water as defined in
claim 1 wherein said stun means include:

a plurality of closely: spaced electrode plates in said
flow path; and '

means to apply a potential between said closely spaced
electrode plates.
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4. The system for sterilizing water as defined in
claim 3 wherein said plurality of closely spaced electrode
plates in said flow path are spaced at about 254
micrometers to about 127 micrometers.

E O FURNE N B

1 . 5. The system for sterilizing water as defined in



of the magnetic fields 366 and 368, respectively. As general ly di scussed
above, the woes/0l9B66 and 368 are rapidly reversed and t herydssdsspger a
peri od of tinmethat——+tnteracts-with the U/ flash |anps 370 and 372 to
increase 15 t gk 5hdUi R Bln RG34 Fet ches their lower frequency. spectfum

wi t hout incurri nal ty. pl yi ng a rmagnetic field to the
gas or vapor at ammﬂﬂﬂtﬂ | anps 370°and - 372;mi N‘m@mﬁ “
ef ficiency of t of phot ons at uv““\m b The
coil 360 is placed at the input end 374 of the MSE* €tube 808 to
Lntensely gisori§ngog§gn§tﬁg§§nggganic ?i-th Ladicals. CXgﬁnic bi - radi cal s
econe paramagnetic durip exposur e e_hi ener phot ons acquiring
a positives'1 nagnetiﬁns1ag’3%’f)t?¥)f+’i‘ ?cﬁfp%‘i‘%"g%gf?vc”é% stance is an 25
assenbly of magnetic di polas ghatanboket areiflectirgtcidting thestdary in the
presence of a relatively Sﬁiefgvf@ﬂé‘@t?ﬁs ?{ﬁlﬁ@%ﬁﬁdt%dyyon

vectors determ ned by the maghetic fie IS co gnetic
flux |ines? thREePRErafdre the suspended paramagnetic organic radicals 30

condense igto the field ultravidlétdehietonsigteinls tHerddgh energy
phot ons ang r?gsﬁﬁ%lgg ,u)ug}%(?{’ﬁgﬁspecorre rai sed in energy |evel that
€

ordi naril y wou r any @bsor ption of energy. In order to
obtai n cokfi nuoud sbvDEetdHmltraviolet cenergy Jonneghen ke sk net hod of

energy rejaxahhQ8iRg @{:rﬁgiifesaid hOPinENel gl Rvedvididt t&‘né”fiﬁ@ﬁfi

inefficiently. Lnner peripeter 380 (Figure 15) has tNe greatest
VO 96/ 01743 yelectrons : and thereby .{Tx't?pinge le hagcqilt't@%yq,lﬁo@nerggy

- 31;1 d1_3 pIt feefl sajdesosrde ed’fl,ultlswa\ltr;i@i@lgiaeérg;optﬂ‘dmed&j&i can be
condensed, jn . t ot
I ncr ea:e H‘ue ?%I‘Frgé‘g%g%g;%o%%?%%%’?%?%n%xﬁ#%i&& ﬂﬁeﬁlgrfagannef% I el doi S

made to vibrasaidyubtidanioletiemitting materials on organisims
16 therewithin to sterilize water flowing therethrough.

6. The system for sterilizing water as defined in
claim 5 wherein said sterilizing means include:

a housing inlet connected to receive polluted water
containing stunned viral organisms from said stun chamber;
a housing outlet through which sterilized water can

leave said housing, said inner cylindrical surface
adjacent said housing outlet including:

material that emits blue light to repel any
viral organisms thereat.
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7. The system for sterilizing water as defined in
‘claim 1 wherein said sterilizing means include:

a housing having:

an inner cylindrical surface having:
an ultraviolet reflecting coating thereon;
and
ultraviolet absorbing and emitting materials
thereon;

a source of ultraviolet energy connected to said
housing to £ill said housing with ultraviolet energy and
thereby impinge lethal ultraviolet energy from said source
of ultraviolet energy and from said ultraviolet absorbing

W O ~1J Nh U N =
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5 frequency variation froma high frequency generator 381 and reverse by 7

a sw t che@ gglok@qnating curr t hen resonant absor pti perpSshsioksds’ | UM
never wl | eX| st so t hat CO‘{I'[I nuous mnagneti zations_result. For active
[ [ s causes navigational chaos, again 10

bi ol ogi cal ?ﬁiﬁ&i )
I ncreasi ng the bsor be Pr ef er abl yj, " m y to
t-he W generato | anps §§0 and 372, is micum ﬁ mmngm& in
correspondence wth the variations in the nagnetlc fields® 366 an
This allows nmuch hi gher energy peaks and 15 therefore, greater quantum
absor ptiPn i dN0Ulz XGRS M owind0 Were@tebagh) the |anps 370 and 372. A
built in side effect of adding the nagnetlcs to the M SE tube 308 is
that it holds atons in their triplet states making reconbi nati on repair
| ess prababl e.8 Fi glure syt ens forysyerill zingwwagerhasadefdgedf tad vi ew of
-the output of &b A while Figure 17B illustrates two entire
t‘ﬁ"e genera‘io g 21i udﬁé

cycles o tho h the coils 360 and_362 are shown

di agr amed i cal |18, PUiaf UMY upatraan ofssadsh, stan,ghambgrnearablan@fover wound
to produge pdrdﬂtgeméiaa&etnmﬁﬂeeIaﬂuo%msat:hroughhealzaput-.uﬁndhaitﬁeef t he

M SE tu 308 and .to assu ffi cy ent, ;out put theIa
Ther eaf et channery A BRI EeB 1 de 100 B8 Ehoi o,
wi ndi ng 6 aqmnte md&mzammm g¢oc adtmaviodetat andewbppedint éaddds 30 of

the coilq 364, 31 i dfjegy @ap or as shown, no.wap at all in the

center sect | on 3 reof Thi % mai nt ai_ns desired flux |evel along

the coil8362 assurlq‘tgfqlﬂatt Greabouty |H?é§-t&P“PFiu>P°e?F8F?H°Pr gnagBetdrl 360

to t he Isarrpffamd WJ.thi‘lthﬁ.ik?Qxduﬂiaf aQ’aé.tl.b& i:bﬁlséidi’@ﬁnagd ﬁ68'-'
| e own ic

uses a Jf(Pu J???Ees ex%&?}n? ?n gﬁt"&%&ﬁl g“iaki?hrough the M SE

tube 400 as the W source. The M SE tube WD 96/ 01791

PCT/ US95{ 08506, rhe system for sterilizing ¥ater as defined in

2 claim 8 wherein said finite amounts of water are matched
to flow volumes of said stun chamber, said cavitation
chamber, and said sterilizing means to assure all
organisms in the water are exposed to electrical potential
of sufficient strength to rupture cell membranes thereof,
to disable defense mechanisms of viral organisms to
ultraviolet light, and so a lethal power of ultraviolet
radiation is applied to viral organisms.
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10. The system for sterilizing water as defined in
claim 9 wherein said sterilizing means further include::

a UV sensor positioned in said housing spaced from said
"source of ultraviolet energy; and

means to reduce the finite amounts of water pumped by
said pulse pump when UV energy at said UV sensor is
reduced, such as by increasing turbidity of the water.

S O B WD =

11. The system for sterilizing water as defined in
claim 1 further including: _
| a cavitation chamber positioned between said stun
‘chamber and said sterilizing means, said cavitation
chamber being capable of producing acoﬁstic energy at a
first frequency to resonate in said system to assist in
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desired such as a portable battery powered system: The M SE tube 400
i ncl udes pewovgiaendy nagnets 404 and 406 which est abl i sh apopgeediossed i el d
408 within the MSE tube 406——A-snmall coil 410 is post-tiened at -the.

outlet end 412 oﬂhEShaﬁHéhﬁﬂﬁﬁé he;400, which is occasi ener gi zed by
t he gener at or the Id 408 by pr odz Tlﬂ",u ﬂﬁti’m
el ectromagneti c f| Nbde regulatlons re

chl ori ne concentra | able water, primarily as a proof t hat *10 a
sui tabl e kiII concentratlon once existed in the water. However, the

resi dual %fi:!?f Jae!ﬂ."ﬂiﬁ%rp)éﬂﬂﬁier, 2RV A RERnal f&equbabyoaapame%f

sufficient_t ani sns that, mght. i nvade_ the te

downst r earl ofcausing % tdan @%“gnd’at i af'é'&&l V\?ﬁaﬂ'% S’P’erat e a 15
certain |xyvelimfureoimydnmianso tHetdyeddhin .be non- threatenlng. Al t hough,
one of the objects of the present invention is to avoid the use of

chl orine, until regul ations are changed to recogni ze that the present
devi ces ex st ti® pr RhalSystesmfion steni 1zé-mgo|‘ﬁaﬁ'€rm§§t dedingdadBed. There

i's nothing ahouind e FASHHr |ineaRidigiyst hat prevents chlorine from
being |l ater added s at_t.he water ation.

In cases where thé ‘6%9* ]dregtaﬁﬁpétlﬁﬂaé'btﬂ e?%‘zgﬁﬁg’l gia%egl LA{ned to

el i mi nat e 4 he chansetttlhiatg ttenk wigstmeasodfi saizdh leitldswfa-lért@rﬁeprodum ng

nol ecul es, ozone can be added to the effluent flow The addi ti on of
ozone mnth addi ti onal . UV ener gy causes ,an enhanced 2d|ngdof t he
oxygen to khe 13. m¥hs syaten fomfteRidding waten,as;4e 185 a "soup

of life", smakinginel luHereire EAIRE Gtiod 1 7iigh means Ihcludekel y in

uncontroll d condi,tions after t reat ment. Figure 19 illustrates a
n xer devite 45@ \M‘ﬁ'isrf‘ hae‘?’frfgcl ently m xes ozone with the effluent flow
The t reat ed ef f | wamtinter anldmsinieal manfars havipgs ni xer 450
where it g |mmediately exppsptify biut GURIdctist ol indbhhesebtly
produced By a porous stone 4 hin a verti cal colum 458. The
bubbl es of6 oA 455 are nonentarily retarded in their upward fl ow by
capture 7 ultraviolet absorbing and emitting materials

8 thereon chosen from the group consisting of:

9 hydronzincite;

10 uranium + lithium fluoride;

11 fluorite + europium;

12 andesine + europium;

13 orthoclase + europium;

14 ' fluorite;

15 benitoite;

16 hydrozincite;

17 margarosanite;

18 scheelite;

19 wolframite + lithium fluoride;

20 allingite;

21 alunogen;

22 amethyst;

23 ceiestite;

24 danburite;

25 diamond;

26 dolomite;

27 dumortierite;

28 forsterite;



WO 96/ 01791 PCT/ US95/ 08506 -
- 33- wopaestgapes 461 and 462 to cause a circul ating actgcqigsesiogshé!t €Nse
vibrational notion is created thereabove by an i ntense varyl ng nagnetic

field 463 gen®H Beein Beplaoed| 464, which aids and opposes the field of
toroi dal ceram 6 which slide on their noupng [l““ nﬂmand
470. Additional s 472-38d 474 above the ”“l“gum 'm :

toroids assure that the effluent flowis fully saturatetd i t® oZonk. A
vertically aligned tube 480 with its input end 482 extending into the
col um %58 10 causes an ozong Bocket 484 to formin the effluent flowto
allow & | arge concentration Y Bﬁﬂﬁgﬂ?ﬁbFecan mx in the narr ow
effluedd fl ow 485 passi ng t hktypeitae tube 480. " The effluent flowis

t hen passed between narrow p i oo, Pl ates 486 and 488,. whi eh convert

t he f|§% 485 into a thin 15 @?gaggébngétmeen W | anps 490 and 492. The W
| anps 4390 and 492 provi d@Pah#npeded short wave |ight through |enses"
494 an@4496 into the flow 48givkkbaAites shadow. This WV energy i s used
to causg enhanced binding of _th . atoms to the broken nol ecul es
I n the§§ffluent maki ng 20 cepﬁﬂﬁggi¥§§§ﬁﬂsctivity extrenely unlikely no
mat t er 3ghat t he conditi oaimpsoniteheandygenat ed ef fl uent 498 | eaves

t he di ggharge tube 500. wolllHeoni P8t €ahas been shown and descri bed
novel waste wat er treatpent sgiéens which fulfill _all of the objects 25
and ad¥8nt age® EGUERE PReRLTABLONRERyCRARAYcSONNECTEd €D 821} s

modi fi @8t i heasdnd ebh€illssaidndoapphgcwithnaltravibdlébtcenedygycandast e

ok 11 od0 neppzery TRl  Socnar ‘RIRERRTLToL ehoty EERIREIT Robied TTE
t he 304dccofpudgrayioleti egergrl andufnomhaagdsultravioletnabsoxbing '
modi 1193t ana WhitR1ABOHhTeRh1dCBA! brhhflbnk CthOkevitRIN to SCOPe of he

i nvention are deene e _covered py invention, which is limted

only b3 n&terdlize; yater figy BY; t Zrethrough.

1 14. The system for sterilizing water as defined in

2 claim 1 wherein said sterilizing means include:

3 a housing having:

4 an inner cylindrical surface having:

5 a longitudinal axis;

6 an ultraviolet reflecting coating thereon;
7 and '

8 ultraviolet absorbing and emitting materials
9 thereon; and

10 a source of ultraviolet energy connected to said

11 housing extending generally along said longitudinal axis

[y
N

to f£fill said housing with ultraviolet energy and thereby
impinge lethal ultraviolet energy from said source of
ultrzviolet energy and from said ultraviolet absorbing and

(T
& W

emit ag materials on organisms therewithin to sterilize
wate. flowing therethrough.

el o
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15. The system for sterilizing water as defined in
claim 1 wherein said sterilizing means include:
a housing having:
' an inner cylindrical surface having:
an ultraviolet reflecting coating thereon;
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- 34- C ai ns: 1 1. A systentfor sterilizing water including:

2 a fl s ssphidoif or the water,; an inlet ‘for said fplcawsesidaos 4
an outlet for said flow path; stun nmeans in said flow path
domstreamfrom'ﬂﬁlsﬂeetmseaeenR laqeé ap an el ectrical—potent.ial._across t he
flow path of 7 ng th to rupture cell nenbranes of cellular
8 organi sns there Ie de+2%se nechani s {wjuﬂ"m | SNB
to ultraviol et Ilg , sterilizing means p ﬂ”‘ﬂﬂﬂrflom/

path 11 downstream of sald stun means and upstream of said outTet® 12 to
apply a lethal frequency range and power of ultraviolet 13 radiation to

vi ral otgaﬂisﬁﬁeWﬁPWrdP§5bled def ense 14 nechani sns, whereby water at said
gu]t I etdl S ss;t2 er: i ze(i " 1 ultr&_v:.oIbe emtemnf;omaseeialszthgraaner as
efined in cl ai_m e | n neans include: 3 a plurality of
cl osely spgcef 5@5@??83% 1§§tg°§%3m14 path; and 5 neanspto Iz a.
potenti al Ufet weem hdigh @bd$egp edectaodecputending. gengrallygalongegg

ngl 38@“ g.'lz' ﬁ%n‘@ﬁ:ﬁ'&lﬁ%ld%&'l@egﬂ Rhé ¢haby ﬂloﬂfﬁihgl ﬂosahdrgiug 8BRAS

f1 ow pat hl an&l§r%Vl°ﬁ§%n§m&6t36§fvaﬁeﬁge§ﬁtF&FS§§%3§§n€8 gggtﬁgég;dsgaced
6 el ectrodg planmides.

14 a source of ultraviolet energy connected to said

15 housing to £ill said housing with ultraviolet energy and
16 thereby ihpinge lethal ultraviolet energy from said source
17 of ultraviolet energy, from said ultraviolet absorbing and
18 emitting materials, and from said ultraviolet emitting

19 materials thereon responsive to electrons on 6rganisms

20 therewithin to sterilize water flowing therethrough.

¢st em

1 16. The system for sterilizing water as defined in

2 claim 1 wherein said stun means include:

3 a stun housing having:

4 a cylindrical inner wall surface;

5 an inlet; and

6 an outlet;

7 at least one radial disk electrode in said flow path

8 positioned concentrically in said cylindrical stun housing

9 having:
10 an outer cylindrical electrode surface closely
11 spaced from said cylindrical inner wall surface, said
12 outer cylindrical electrode surface and said cylindrical
13 inner wall surface being positioned so that all flow from
14 said stun housing inlet to said stun housing outlet must
15 pass therebetween; and
16 means to apply an intense electric field between said
17 at least one-radial -disk electrode and said cylindrical
18 inner wall surface.

1 17. The system for sterilizing water as defined in

2 _claim 16 wherein said stun means further include:
3 an elongate body having: '



1 4. The system for sterilizing-mater as defined in 2 claim3 wherein

sai d pl uw@ydeloy799f cl osely spaced electrode 3 plates in sap@lnﬁgmt h are
spaced at abeut—254—4nicronmeters to about 127 m cronet ers. 5. The

S%/ZLGI”: fZ?LgStr@r sishdep i1l Bediiile hechS defined in 2 claiml whe
AR Hmwmﬁtaﬁmu\nnm

a housi ng havi an |nﬁép‘cyllndr|cal surface
an ul travi ol et ating thereon; 6 S uItraV|oIet
absorbing and emtting materials 7 thereon and 8

ultravi of et Sl L LG P Al f ISPy 1Y i RATS YRk Owsh 8k #Ace 10

ener gy connect sal u3|ng totill said
housi ng & t&f Lsa¥d 8B thauiding, mnsr-z-’e@%@tfr §add a%dleasteBPe npi nge

| ethal ujt raydpd Btd Bdierdleditrodd aind gick ixdoned &b thiatawldl €lown€rom, from

said 14 Itrav ol et | m til enri al sai d
ul travi of et tﬁ?%q}%ﬂseﬁ} gjsnalb% gfrﬁi sr% %es?"e ?%tf% ?g}"%‘?g” lize
wat er f|®wipaps eherebatwgen, said MBanSﬂtPEQEFQMnEMOﬂngﬁ@ﬁﬂ edesgrigt er as

ousi gt n Ejefd Bdiediuad) e 'v%ﬁtﬂd’{éez’*ﬁma?“ e e
ut cor alnln st unne
viral otbyarfaid ?YHH@%%‘EF]MW%&Y% f:dacea hr ough whi ch

st _eri lizzd Mmseeanécﬁm/ef&ldl He_mtaerg,_sm d_:d_dme:yhyidmdnalcal surface 7
a0 acen] 353 g BQUS' 4 WAL o TGIANDBE snmer wall surtace.

18. The system for sterilizing water as defined in - {
claim 1 further including:

a dark flow channel connecting said stun chamber and
said sterllizxng means, and

a pulse pump upstream of sald stun chamber capable of
forcing water in finite amounts through said stun chamber,
and said sterilizing means to assure a lethal exposure to
ultraviolet. |
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19. The system for sterilizing water as defined in
claim 18 further including: 1
a cavitation chamber positioned in said dark flow
channel, said cavitation chamber being capable of
producing acoustic energy at a first frequency to resonate
in said system to assist in cleaning said stun chamber,
said sterilizing means, and said cavitation chamber, and a
' second frequency capable of causing cavitation within said'_
cavitation chamber to injure organisms therewithin.
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20. The system for sterilizing water as defined in
clalm 1 further 1nclud1ng-
treatment means downstream of said sterilizing means to
reduce the chance that organic fragments in said flow path
will recombine into viable organisms chosen from a group
consisting of:
a cooling storage tank-
an IR flow channel for applying IR energy to said
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8 material that emts blue light to repel any 9 vira
organi sms wiedetes 1 7. The systemfor steri'tizi ng warerusssabsés -ned
in 2 claiml zi ng nmeans- include 3-__a_housjng_having:

4 _ an | PEERe Yal B REBeaSUT face havi ng:

ul traviol et | t hereon; . 6 and 7 IMIIM”IHI"'M“ﬂIIIE
absor bi ng and erl'm Mlﬁm EI s 8 the‘Peon a sour

ener gy connect ed T using to Fill sald hou5|ng wi‘t h ul T'raVi o et

energy and 11 thereby inpinge lethal ultraviolet energy fromsaid source

12 of ul tagyiol et encygy,gidn’haBhsotd sbhéeVapht &bFbRHaNidS and

enitting materials on organi Sns ereMA

- 36- 141étefFPBE€nﬁﬁtéP Pﬂbﬁnﬁ Vh%?%?ﬁ?ou@“d 1 8. The system for
sterilizing wateér as ggbheedsing’mehnsm Faidrobeneiusingimeand ° a pul se
punp upstr am, of ald stun chanber capable of 4 forcing water in finite
amount s t APoudAC3BARLE un chanber, 5 said cavitation chamber, and said
ster|I|2|mg means to 6 assueana tethék expweugestin $2idvELPEtStERMMiher ein
said 7 Po . ? angludeﬁ 8 Jan a coil thereabout positioned to produce
a magnetic I e W thin sai ousin eperall || el Lo J
cylindricaf surface that cBR2BE Favanéﬂ gﬁ%ﬁﬂ?é.ge{gavgblég ggaﬂaﬁgggr 0

17 to said flow stream downstream of said means to mix ozone

18 gas.

1 21. The system for sterilizing water as defined in

2 claim 1 further including:

3 ozone treatment means positioned downstream of said

4 sterilizing means to reduce the chance that organic

5 fragments in said flow path will recombine into viable

6 organisms, said ozone treatment means including:

7 means to introduce ozone gas into said flow

8 stream;

9 means to mix the introduced ozone gas in said flow
10 stream; and

11 means to apply ultraviolet radiation to said flow
12 stream with ozone gas mixed therein.

1 22. The system for sterilizing water as defined in

2 claim 1 further including:

3 an IR flow channel downstream of said sterilizing means
4 to for applying IR energy to said flow stream to reduce

5 the chance that organic fragments in said flow path will

6 recombine into viable organisms; and

7 dilution means to space any organic fragments in said

8 flow stream to reduce the chance that organic fragments in
9 said flow path will recombine into viable organisms. '

1 23. The system for sterilizing water as defined in

2 claim 1 wherein said sterilizing means include:

3 a plurality of MISE devices serially positioned in said
4 flow path.



1 9. The systemfor sterilizing water as defined in 2 claim8 wherein

sai d finWW nmatched 3 to flow vol unepcpiysseidadoest UN
chanber sal avitation 4 and said sterilizing neans to assure

al'l 5 organlsnﬂhhﬁm$ re exposed to electrical potential 6 of '
sufficient stren cell nbranes thereof” fense
mechani sns  of VI to 8 u Taviol et |ight mmumllﬂmﬁHmpomr
of ultraviolet 9 radlatlon is applied to viral organishs.€

system for sterilizing water as defined in 2 claim9 wherein said

sterilizing NS Bp%gggém'QBEUgﬁoduéingroﬁg&k&§ﬁnfﬁéep9§tét0ﬂﬁﬁm'n sai d

housi ng space fronls sour avi ol et - ener nmeans to
reduce tRe lugeghwates 6PnfatBinguNbEdnEy 0898840 8¥§ Men wv
energy at3 samﬁluulmgnsor is 7 reduced, such as by increasing turbidity of

t he wat er sﬁgéa&n§h%h%%iegnkhgiugkﬁﬁLliZing water as defined in 2

claim1l #UrtheF i cavi on chanber positioned between’
said stud 4 chanberaaﬁ&“@&n@QSFbﬁmbﬁzlhglﬁﬁaﬁgr pallutedi vatevh 5 chanber

bei ng cagabl e of pr@d%ehaalagoeahmseeneﬁQXeatfar6p611§£earﬁsee£;y to
resonate _in said systeq?to a SIS% in.7 cleaalng % é hanbe& said
sterilizing neans, rst and secon x; aces ini 8 said

cavitati@n dham&eun @m&taasaemmdwfpaqeageyayapabitzoﬁed9betueengsaid|tat|on
within sy d GANHHY VhailBRE L0168 ahfl bREH' StBRARAGSERahBEECYLEEE:

10 through which the polluted water flows when flowing

11 between said stunning chamber inlet andioutlet; and : |

12 a high voltage supply connected;to said stunning

13 chamber first and second surfaces capeb;e of producing an

14 electric potential there across of sufﬁ;cient magnitude to

15 disrupt cell membranes of celled organisms positioned

16 therebetween and to stun viral organisms positioned

17 therebetween so such are unable to mount a strong defense

18 against ultraviolet radiant energy; and

19 a sterilization chamber including:

20 a sterilization chamber inlet Cbnnected to receive

21 polluted water containing stunned viral organisms from
22 said stunning chamber outlet;

23 a sterilization chamber outlet through which

24 sterilized water can leave said sterilxzation chamber;

25 a housing having: :

26 an inner cylindrical surface having.

27 - an ultraviolet reflecting coating

28 thereon; and _ _' _

29 ' ultraviolet absorbing and emitting

30 materlal thereon; and -

31 a source of ultravxolet energy positloned to £ill

32 said housing with ultraviolet energy_and_the:eby impinge
33 lethal ultraviolet energy from said sduice of ultraviolet
34 energy and from said ultraviolet absexbing and emitting
35 material on organisms therewithin to sterilize water for
36 flow out said sterilization chamber outlet. |



1 12. The systemfor sterilizing water as defined in 2 claim 10
further ineiostioam: 3 a solids filter upstream of sai d ycwrsssHessher ;
and 4 a se%%++ﬂg—%aﬂk—ups%#ean1of said solids filter. 1 13. The

system for steﬁmgkﬁg g% defined in 2 claim1l mherein said
sterilizing nean a hqﬂflng havi ng: —

cylindrical surf an ultr \
uItravioIet%§ ‘ eﬁlttlng

coating thereon
material s thereon chosen fromthe group consistin

hydr onzi ncjte uranium + I|th|un1fluor|de
fluorite + eu?%p%glng iaamber includes:

esine + e i u
orthocl ase3+ euréprﬁ?al&EW of closely spaced éﬁ?ﬁﬁ? qe li?égsrgn said

beni toite; 436flow path, said firstyahdzsewond;sdrfaces being facing

mar gar osanite hegl

wol f r am teB ?Pfg?ﬁﬁ?ffﬁo??h% Plz‘braliéf 4 éic?sefy? spa‘f?d negle%cetroz °

al unogen; 2 plates. anethyst 23 ceiestite;
§4| danburite; di anond; 26
olomte; 27 ;

forsteritel 29 26. The system asuggégﬁﬂéltg’cfgam 25 wherein said

2 first and second surfaces are spaced at about 254

3 micrometers to about 127 micrometers.

1 27. The system as defined in claim 24 wherein said
2 stunning chamber includes:
3 a housing having:
4 a cylindrical inner wall surface;
5 an inlet; and
6 an outlet;
7 at least one radial disk electrode positioned
8 concentrically in said cylindrical stun housing having:
g an outer cylindrical electrode surface closely
10 spaced from said cylindrical inner wall surface, said
11 outer cylindrical electrode surface and said cylindrical
12 inner wall surface being positioned so that all polluted
13 water flowing from said housing inlet to said housing
14 outlet must pass therebetween; and
15 means to apply an intense electric potential between
16 said at least one radial disk electrode and said
17 cylindrical inner wall surface.
1 28. The system as defined in claim 27 wherein said
2 stunaing chamber further includes:
3 an elongate body having:
4 a body cylindrical surface positioned
5 concentrically within said cylindrical inner wall surface
6 of said housing, downstream of said at least one radial
7 disk electrode and positioned so that all flow from said
8 housing inlet to said housing outlet must pass
9 therebetween, said means to apply an intense electric



-38- 30 : hydr omagnesite; 31

Kt ypei t ew038/01791 _ m crocline; 33 . PCT/US95/08506pal ; 34
pi rssonite;=35 ' pl unbal -l ophane; 36 _

si npsoni te; amdsﬁéaHasBeenRTlaced : wol | astonite; and 38 a source of

ul travi ol et er to sai dy89 housing to {} ' ' W th
ultraviolet e ereby i npinge |ethal ul ]W"Iﬂlﬂu"mmgmf rom
said source 41 0f ultraviolet energy and fromsaid ultr@vilol et a&abserbing 42
and emtting materials -on organisns therewithin to 43 sterilize water

f1 owi ng tihersidrsaigh cylihdrickd. inhee smillesuidacet alsbi applyiageanas

defined jn 2 ¢l ai N i rvbizlad SwhAG! 3 a
housi ng #é;ﬂﬁé;é%fg:kfgg%i.caﬁagﬁﬁgﬁ%gyFkﬁgkggagggﬂr?gg EgS%ﬁ§Fi§a1
a | ongi tA&li rairfades;argl said cylindricad dppexvwald: spEfpEeri ng coating
therﬁon; 7 and 8 ultraviol et absorbing and emtting materials
9 theregn; a 10 . a_squrce of, yl.travi.ol e neggy..co ted.t,0 said 11
housi ng é}(ten&dgrfg élgﬁer‘séﬁ m B§n feding &Hglcﬁ'&gfnngg g&ﬁ@i% ?glﬁi |l said
housi ng 2 t leldnigahe dicely dizerigstegralt witbbpgaid radindediskhalegtredeiol et
egergy fromsaid source of 14 ultraviolet energy and fromsaid ul traviol et
absorbing and 15 em tting materials on organisns therewithin tq sterilize
16 water ¥ | owidfly t RheE¥SRegh as dpfinedsin ?ﬂé¥§y§§eHSP591§téPFpizing wat er
ﬁs deflneﬂ !1hﬁbﬁﬂdyﬂmﬁanduayﬂsmrﬁac@ dneluldesi:ng -neans i ncl ude: 3 a
ousi ng having: 4 - n . Jnner .cyl indnical f.ace LBga <D
an ultraviolet refl é’éﬁ%?d‘%%‘%enq‘g tui%e%?g(aalc‘)'ggle% emilélilﬁ& mQ@:léE:Egls

" 4 thereon, said sterilization chamber further including: i

5 means to energize said phosphorescent ultraviolet

6 emitting materials.

1 31. The system as defined in élaim_BO wherein said

2 sterilization chamber includes:

3 a housing inlet connected to receive bolluted water

4 containing stunned viral organisms from said stunning

5 chamber and pointed to establish a swirl of polluted water
6 adjacent said inner cylindrical surface;

7 a housing outlet through which steriiized water can

8 leave said housihg, said ultraviqlet absorbing and

9 emitting materials on said inner cylindrical surface
10 adjacent said housing outlet including:
11 material that emits blue light to repel
12 any viable viral organisms thereat. |

1 32. The system as defined in claim 24 wherein said

2 ultraviolet absorbing and emitting materials thereon are
3 chosen from the group consisting of:

4 hydronzincite; '

5 uranium + lithium fluoride;

6 fluorite + europium;

7 andesine + europium;.

8 orthoclase + europium;

9 fluorite;

10 benitoite;



6 uItravioIet absorbing and emtting materials

- 39- 7wmxlm§u; and I ul traviol et em tti ncmedosnssst s

t her eon 9 responsive to electrons 10 - a hlgh-yaLLag__eIectrode

ext endi ng generahhusmk ‘m& | ongi tudi nal axis of the inner housing
to energi ze said t emtiisg materials Uwg!m’c"

electrons; - .13 a ource of ultraviolet ﬁ”ﬂﬂt”q!mt 0
sai d 15 hou5|ng sald housing with ul travi ol et enerftgy™andl * 16

t her eby i npi nge Iethal uItraV|oIet energy from said source 17 of

ul travi ol el2ener gpargavessaitedl travi ol et absorbing and 18 enmitting
materials, 3and frggheandedbtraviolet emtting 19 materials thereon

responsi ve_to el ect or gani sis 2 ther within to sterilize water
fl owi ng théﬂethroﬁﬁigramltﬁ fiﬁhl“Whg g?%% ®ifor sterilizing water as
defined ini5 2 clalhifigibesei n said stun neans i ncl ude: 3 a stun
housi ng haying: .. a cylindrical inner wall surface; 5

an inlet; gﬁd Gafunogen, an outl et; 7 at | east one radial disk
el ectrode 17 sai dameshyphleh 8 positioned concentrically in said
cylindricalgstun B@ﬂégﬂgtg havi ng: 10 an outer cylindrical

el ectrode zyrface CP§ % 11 spaced fromsaid cylindrical inner wall

surface, sard 12 83 %F?ndrlcal el ectrode surface and said cylindrical
13 inner wabl sur&@aasmobding positioned so that all flow from 14 said stun
housing inhet to 38i9m§£59 housi ng outl et nust 15 pass therebetween; and

22 dumortierite;
23 forsterite;

24 gypsum;
25 hydromagnesite;

26 ktypeite;

27 microcline;
28 opal;

29 pirssonite;
30 plumballophane;

31 simpsonite; and

32 wollastonite.

1 33. The system as defined in claim 24 wherein said

2 housing has:

3 a longitudinal axis, said source of ultraviolet energy
4 being a plasma source and sealably connected to said

5- housing and extending generally along said longitudinal

6 axis to fill said housing with ultraviolet energy and

7 thereby impinge lethal ultraviolet energy from said source
8 of ultraviolet energy and from said ultraviolet absorbing
9 and emitting materials on organisms therewithin.

1 34. The system as defined in claim 24 wherein said

2 housing includes:

3 a coil thereabout capable of creating abrupt reversals
4 of a magnetic field within said housing when an electrical
5 current is flowing therethrough is reversed;



16 means to apply an intense electric fi-eld between said 17 at |east one
radi al dipgosprectrode and said cylindrical 18 inner wall pgfisesissos -1 - 17
The system for ter|I|2|ng wat er as defined in 2 C|alﬂl;§_mh3LeLn4y%%}%ﬁ
means further.i eeﬂReﬁl';cpdel ongat e body hav

cylindrical surtd byt 0220 nner val Jmulimnull\\muﬁm

stun housi ng, downstream of said at |east one 7 radi al ‘di sk electrode and
positioned so that all flowfrom 8 said stun:housing inlet to said stun
housi ng odtl et mudengdtpdinalhakéscentendingi betveer saidphixstimandit ense

el egtr'f séosfebshd laaawesnhgahdvaltaQaS&laesraaéIéktéhéfn | géAd gL pnd 11
sal Cyll ri

rface al an 12 intense electric
PRl d Dot Soenionay Be oRgiERGLnaL  axss o Bl PRYL I8, s%?‘b‘g'}‘h ARdcal i nner
wal | surfi@ce. alultra®ioléherefieetitereleetrddai tog pedeideshigiii ned in 2

I 1f ' +RG, d
Chanber A J0L5PRS HEkREnaring, pBLERtlal] QUCAoaT EuIE MIGK bofkdde’ 0"

said st ur12chéﬂ=ﬁsﬁ=re§paané 5#13 hensing, wapdd uktrwi%eam%b;mm sai d
stun chaaberemltaaﬁgsaade&ianslbaiﬂq 88p6né Qvésthéfeto! €6 Nelusdsseire to 8

uItraV|oh%t ultravzoigt eIe%g§¥S§§th85u§£§rbk'ZiQ?av;ofEtagngff'ned 'n
15 being ultraviolet lamps positioned at said first and |
16 second ends of said housing to £ill said housing with
17 ultraviolet energy and thereby impinge lethal ultraviolet |
18 energy from said source of ultraviolet energy and from
19 said ultraviolet absorbing and emitting materials on
20 organisms therewithin to sterilize water flowing
21 therethrough.

35. A method of removing viable microorganisms from a
flow stream including the steps of:

applying electrical potential across the flow stream of
sufficient intensity to rupture membranes of cellular
microorganisms in the flow stream, and to disable defense
mechanisms to ultraviolet enerqgy; and thereafter

applying a lethal dose of ultraviolet energy to each
viable microorganism remaining in the flow stream.

0 ~3 Oy U H» W N =

36. The method as defined in claim 35 further including
the step of:

preventlng light from 1mpinging on microorganism
between said first and second applying steps.

B oW N

37. The method as defined in claim 36 further including
the additional step of: :
3 pumping the flow stream in pulses.

N =

1 38. The method as defined in claim 37 further including
2 the additional step of: '
cavitating the flow stream with intense generally high

w



2 claim18 further including: 3 a cavitation chanmber positioned in said

dark flow 4vebamnel ., said cavitation chanber bei ng icapabl e afcTrbsoswgsdsci ng
acoustic energy at a first frequency to resonate 6 in said.systemto assist

in cleaning sai dhigfhest lacgd sai d sterilizing neans, and said
cavi tation chanbey| | ond fregféncy capabl e of causing cavitation
i

2o " Tnesystem for oot o e wacer ne der oo 2 (UMD

i ncl udi ng: t.reat ment _neans downstream of said ster'il fzihg hredns*to 4
reduce the a@ﬁ?%ﬂﬁﬂg(ﬁ%ﬁﬂﬁt:fragnents in said flow path 5 will reconbine
I nto viable organi snms chosen froma group 6 consisting of: 7 a

cool i ng storage t@nk; e method a®"deRihk@WighanBeh h8rwhBRkYhNE@neR energy
to said 9 fl ow stream VWO 96/01791 .
PCT/ US95/ 08%06 cavitatgy step inclyfdesti on neans to space apart any organic .

11 fragment s i n sappliying Yeneaal lgndow? frequencyozdeanisgngcoeatic sai d
ozone using 4neaeqlset§, it%clt%%i 9 owl4tream means to m x ozone gas in
and ’

said flow stream means to apply intense ultraviol et
radiation 17 to said flow stream downstream of said neans to ni x ozone 18

gas. 1 21, Tr Syfe,MethodSadr deifined WAl eladfm 3f faedher including
2 the additional Step of:
3 cooling the flow stream after the step of applying a
4 lethal dose of ultraviolet energy to each viable
5 microorganism remaining in the flow stream.

41. The method as defined in claim 40 further including

the additional step of:
filtering the flow stream with activated charcoal after

the step of cooling the flow stream.

=W N

42. The method as defined in claim 41 further including
the additional step of: '
filtering the flow stream to remove particulate matter
and heavy metals prior to applying electrical potential
across the flow stream.

U N

43. The method as defined in claim 39 further including
the additional step of:

applying IR energy to the flow stream after the step of
applying a lethal dose of ultraviolet energy to each
viable microorganism remaining in the flow stream.

LF I S PV IS I

44. The method as defined in claim 43 further including
the additional step of:

diluting the flow stream after the step of applying IR
energy to the flow stream.

W N e

45, The method as defined in claim 35 further including
the step of:



2 claim1 further including: 3 ozone treatnent nmeans positioned

downst r egigleglrafi d 4 sterilizing means to reduce the changerdsysiossvggani c S
fragments |n-sad—ft+owpattrwil reconbine into viable 6 organisns, said

ozone - treatmﬂ;ntsﬁ §B&g§k gdedng: 7 . means 't o TMTTOOUCE 0zone gas

into said flo - MeaNs to mx the | s. in
R ot TR
L

said flow 10
to said flom/ ozane gas m xed therein.: Fhe*system

for sterili-zing water as'deflned in2claim1l further i ncludi ng: 3 an

IR 7] ow Chanﬁgbféewahi&an}eﬁaﬁﬁm S{RTEhé 2 16 "S@hSanf, L0 for applying IR
energy to sail treamto reduCe 5 the chance that organic fragnents in-

said flow path will 6 reconbine into viable organisns; and 7 dilution
nmeans to gpace4gny nrgamécuiangyreﬁmplamedi'sh.r&xiamﬂ émiterer aawibee t he

chance t hat a S o 4. r einto
vi abl e organggﬁsergagﬁgggegk ?Jﬁgt%{}iﬁ J‘ %x?eéﬁllgl&zlfhrb %/a er cgs defined in
2 cl ai m 13whenviipopmentsinelndingg neans |nclude 3 a plurality of MSE

devi ces sgrlallg Hgggghgnggviﬂ said 4 flom1path
-42- Stem f cwﬁgrodu anismfree water from 2

pol | ut ed ﬁater contaPn¥ﬁ§sFleﬁ o?ﬁﬁﬁ?ﬁ CB ?ﬁﬂgnatlon 3 including: 4

a stunning chamber includubgraviolet reflecting material thereon; and
7  at least one ultraviolet absorbing and
8 emitting material capable of absdfbing ultraviolet in one
9 range of wavelengths and emlttlng ultraVLolet at another !
10 range of ultraviolet wavelengths therefrom°
11 a housing inlet adapted to receive contaminated fluid;
12 a housing outlet through which decontaminated fluid can
13 leave said housing, said housing inlet and outlet being
14 positioned with respect to said first inner surface so
15 that any flow between said houslng inlet and outlet is
16 exposed to said first inner surface; and
17 a source of ultraviolet energj positioned with respect
18 to said housing to £fill said housing with ultraviolet
19 energy in said one range of wavelengths.

47. The molecularly implanted'simulated emitter device
as defined in claim 46 including:
at least_ene absorbing and emitting material on said
inner cylindrical surface adjacent said housing outlet
that emits blue light in response to absorption of
'ultrav101et energy.

AV B WN

48. The molecularly implanted simulated emitter device
as defined in claim 46 wherein said housing first inner
‘surface is cylindrical surface having:

a longitudinal axis; and wherein said source of
ultraviolet energy is sealably connected to said housing
and extends generally along said longitudlnal axis of the
inner housing.

~N oW N
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5 a stunning chanber inlet for polluted water; 6 a
stunni ng ohavberrputl et for polluted water; 700G atp¢EusIs/OBSO6St and

second surfacesdefimnmgat—8 |least in part a narrow-passageway._
posi tioned betmgﬁe@%@ Mﬁﬁ&unm ng chanber inlet and s | d stunm ng

chanber out | et Clhnlt 2? gﬁgbghte?e}["’at :Ldf '18 ”'"llum”mmm

bet ween said st

vol t age supply ald stunni ng 13 chanber flrst and"setortd *
surfaces capabl e of prodUC|ng an 14 electric poential there across of
suf ficient 2magd tdefines 5 dilsdiapt 6c slhenedmbsaids hohisdagl ducdndesi:sns

posi tioned 316 t hefighRt WRRN AbNIP etids? Vi ral organl sm; positioned 17-

t her ebet ween so such are, unabl e tQ nount, a stron nse 18_agai nst
ul travi ol et? r adi &htS q trayipdet em&@&%ag EﬁBﬁgé Phcl udi ng:
20 5 a resporiser o Mgahanile:ragmladltmmt&me@otemtdael ve 2hipol | ut ed

wat er cont ni tﬁqae a r.Qm ' ni.kg chanber
outl et; % thbre S@#F%%?g@f% hﬁgﬁggngaﬁﬁgégkhroug% wzlch 24
sterili zed Matwﬂmgté’é\/é'-h@é'eérmrl | i zati on chanber; 25

hOUS: tng hay ng %f@lultravmlett ref&%clt?.?%r eqsélcrt&%gbcab:téua&ageamaﬁgnﬁhe27

an ul travi reflec coatin ereon; _an

ul travi ol et a&? Fﬁﬁhﬁﬁg @ﬁ?ﬁtl%g%gﬁ ﬁgngIQPu§ﬁ8ﬁéOﬁndand 31 a
source of 1 travineasis mmerpgpv;ide hiighedrofltcagel al82raatdngopstegtiaih
ultraviol gt e ek linge hake n from
sai d sour?é o?ﬁﬁ$¥%aV|o u%%&gh@?l@& r%%&%gkagglgth?%ggkoPg? g ggrblng
and eni ttildy dSusdingi @ndonrh@mgam §m;dt gouaet PEnudsravipilptzenaug¥r for 36

fl ow out ga d jsicAkdddszat i on chanber outlet. 1 25. The system as

f I 24
defined |q4c alwg'paggggg ultraglolet lamps positioned at said first

15 and second ends of said housing.

50. The molecularly implanted simulated emitter device
as defined in claim 46 including:

at least one absorbing and emitting material on said
inner cylindrical surface adjacent said housing outlet
that emits blue light in response to absorption of '
ultraviolet energy.

S NP> W N e

51. The molecularly implanted simulated emitter device
as defined in claim 46 wherein said at least one
ultraviolet absorbing and emitting material is chosen from
the group consisting of:

hydronzincite;

uranium + lithium fluoride;
fluorite + europium;
andesine + europium;
orthoclase + europium;

W O 3 O U W& W N =

fwn
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fluorite;
benitoite;
hydrozincite;
margarosanite;

=
W

scheelite;
wolframite + lithium fluoride;

[
(84}



- 43- _ 2 stunni ng chanber includes: 3 a plurality of closely spaced
el ectro in said 4 flow path, said first and segEn@soxidgidogcCes

bei ng fggpgg@tﬂgfsurraces of said plurality of closely spaced el ectrode 6.
pl ates. TlusShe’éﬁHasBIdnelesl em as defined in claim?25 wherein said 2

first and sec re spaced.ggj~ about 254 3 microneters to about
127 n1cronete . The system as. defined in claim24wherein
C a er

sai d 2 stun |ncludes 3 a housi a
cylindrical inner wall surface; 5 an inl gmmum'Hm,j”m an
outlet; 177 aluhegen; one radi al di sk el ectrode p05|¢|0ne

concentr gally éﬁ ?%g% cylindrical stun housing having:

outer cylIndric e fode surface closely 10 spaced fron1sa|d

cylindri &8l innepi@@Fit&urface, said 11 outer cylindrical electrode

surface 20d sai daaphtrDoé; cal 12 inner wall surface being positioned so
that all oIIut&d n%g.mater flowng fromsaid housing inlet to said
housi ng % out T &™RUSE pass therebetween; and 15 nmeans to apply an

i nt ense @Rectridopemit®s al between 16 said at |east one radial disk

el ectrodgzand s@hfop¥ié¥it&drical inner wall surface. 1 28. The
systen1a§ deflngd |€ %a|n1 7 wherein said 2 stunni ng chanber further

i ncl udes?4 orgteritQate body having: 4 a body cylindrical

surface 953|t|ogypsum5 concentrically within said cylindrical inner wall
surface 6 of . R QQ é@ﬂt gdownstream of said at |east one radial 7

di sk el ectrode a pos Toned’ so that all flow from said 8 housing inlet
to sai d Bdusi ngktyPedtenust pass 3 {

28 microcline;

29 opal;

30 pirssonite;

31 plumballophane;

32 simpsonite; and
33 wollastonite.

1 52. The molecularly implanted simulated emitter device
2 as defined in claim 46 wherein said housing includes:

3 first and second ends, and wherein said source of

4 ultraviolet energy includes: |

5 a pair of ultraviolet lamps positioned at said first
6 and second ends of said housing, said housing further

7 including: :

8 means for generating at least one varying magnetic

9. field that extends within said housing and extends to

10 interact with said pair of ultraviolet lamps.

1 53. A chamber for stunning microorganisms including:
2 a stunning chamber inlet;

3 a stunning chamber outlet;

4 a plurality of closely spaced cathode and anode plates
5 having:

6 first and second surfaces defining at least in

7 part narrow passageways positioned between said stunning
8 chamber inlet and said stunning chamber outlet through



9 therebetween, said neans to apply an intense electric 10 potenti al

bet ween sawbgg,ml-;ﬁast one radial disk electrode . PCTRUS95/08506
-44- 11 and §5TH”EVTTEH?|caI |nner wal | surface al so—apptying.an 12
i ntense el ectri crhpshentasdee aid body cylindrical surface and
sai d cylindrical mﬂgnmm face -5l- 29 The sygﬁ” umnmﬁﬂm
claim 28 mhereln e body is integral with

el ectrode. he system as defined in claim25 mhereln "safd *2
I nner cyllndrlcal surface includes hosphorescent ultraviol et
emitting met@ri al sadilgméf%kﬁﬁg%aﬁttp&bérqqnmﬁqsﬁ teh&aie plynaddtty of

i ncl udi ng: 115 cathdd&ngnd Qn&ﬂﬁ’ P Vet i chgd D o reRic inlgt eddicehdle 6

emtting ri The syste S deflned |n | ai_m 30
wherein sgflf géé?neffjra}l zattheorn c et%eern #éﬁ??e%uen? | ﬁé’ i nl et
connect ed tB3 r cdisEuph el memhnanes of &gitladmngastmwe@osmtélowdgani Sns
from sai d qwm&&eb&vré&{m{d iyl sQRirf‘tv%.q:élo &:%ta@ﬁ's'n%h p%sawlbhe&f pol  uted

wat er aid i nner cylindrical f ace; housi ng out | et

t hr ough vvh TR PSRR are | %5%% ﬁgst’s’m gefenseol et
absor bi ng arsl aéhrnaﬁtdltraﬁﬂamétﬂrhdﬂnnﬁﬂehenyyar cylindrical surface 10
adj acent sai d housing outlet including: 11 materi a

that emts que Ilght to repel 12 any viable viral organisms thereat.
The chamber for stunning microorganisms system as

2 defined in claim 53 wherein said cathode and anode plates
3 are spaced at about 254 micrometers to about 127
4 micrometers.
1 55. A chamber for stunning microorganisms including:
2 a stunning chamber inlet;
3 a stunning chamber outlet;
4 a cylindrical inner wall surface;
5  at least one radial disk electrode positioned
6 concentrically with respect to said cylindrical inner wall
7 having: '
8 an outer cylindricai electrode surface closely
9 spaced from said cylindrical inner wall surface, said
10 outer cylindrical electrode surface and said cylindrical
11 inner wall surface being positioned so that all polluted
12 water flowing from said housing inlet to said housing
13 outlet must pass therebetﬁeen; and
14. means to apply an intense electric potential between
15 said at least one radial disk électréde and said
16 cylindrical inner wall surface.
1 56. The chamber for stunning microorganism as defined
2 in claim 55 wherein said stunning chamber includes:
3 an elongate body having:
4 a body cylindrical surface positioned
5 concentrically within said cylindrical inner wall surface,
6 downstream of said at least one radial disk electrode and
7 positioned so that all flow from said inlet to said outlet



1 32. The systemas defined in claim24 wherein-said 2 ultraviol et

absor bi nyomamw-+ng—aterial s .t hereon are 3 chosen fromvusdsRssIGOUpP

consi sting of; héﬁHaEkQMd$@@a|n0|te 5 urani um-=+lithiumfluoride;

6 fluorlt%"s S|ne + europ| ~orthocl ase
VBN 25 i
13 ' scheellte hi um

+ europlun1 u
- 45- :
quorlde 15 alllnglte al unogen; ' anethyst
ceiestitep 1alectrdanbUteheiaBObetweeh asaid; ae 11east Q&L@r&é&iaﬁaisk

g,ltj ;rg(ralt It Sr I0t eel%étrodef Qfmat Sﬁié 8¢y£1ndr1?§i/ zbz\’ﬂr 2\?7,.1[,]5 S%‘}#{j [ 0@3%1[1 gsite | 26

p|unba||@phappplxing ansinpgggetelegpgic potential between said body
12 cylindrical surface and said cylindricel inner wall

13 surfacet

1  57. A device for acoustic distressing of microorganisms
2 and cleaning useful in a fluid sterilization facility

3 includings

4 a chamber having:

5 - an inlet;

6 an output; and

7 at least one piezo-electric device for generating
8 acoustic energy in said chamber; and

9 drive means connected to said piezo-electric device to
10 drive said piezo-electric device at a high frequency for
11 producing cavitation of the fluid to distress the
12 microorganisms and to drive said piezo-electric device at
13 a lower frequency for resonating out said inlet and outlet
14 for cleaning.

1 58. A system for treatment of contamination contained

2 in a fluid environment including:

3 a housing having:

4 a first inner surface having:

5 ultraviolet reflecting material thereon; and
6 at least one ultraviolet absorbing and

7 emitting material capable of ‘absorbing ultraviolet in one
8 range of wavelengths and emitting ultraviolet at another

9 range of ultraviolet wavelengths therefrom;

10 2 housing inlet adapted to receive contaminated fluid;
11 a housing outlet through which decontaminated fluid can
12 leave said housing, said housing inlet and outlet being

13 positioned with respect to said first inner surface so

14 that any flow between said housing inlet and outlet is

15 exposed to said first inner surface; and

16

a source of ultraviolet energy positioned with respect



32 wol | astoni te. 1 33. The systemas defined in claim24 wherein

said 2 hougy Rmifas: a longitudinal axis, sajd sourcepgimghisass .ol et
energy 4 belng‘—"—TEEHﬁ—EBUFEE'and seal abl y. connectad to said 5 housi-ng and

ext endi ng generahhyﬁahdh gi tudinal 6 axis to f|II sai d
with ultraviol et ereby +&Bnge | et hal L\l m“a‘ m‘ﬂm
fromsaid source t energy and from said s *

aEsorblng 9 and en1 |ng naterlals on organi sns therewithin.
The syste s defined.n cla m?24 wherein said si,n |ncludes a
coi | therer}%outen@eﬁ%’bllé‘ 5@1@ ORE FGI6r Q) &"PE&&P&& 5 gf‘ a magnet | c field

wi t hi n sai d%housi g pitise qmmpl m pim@l thec contaminatibowcoyptaiaedt Anoagh i s

rever sed; Ny L

! £1 dSte

- 46- ?0 fl‘:ongl di na aXIS ex?éngfﬁg gFﬁégﬁ églglplrst and 8
second end2d mqyanﬁﬂtﬂagb el ectrode extending generally 9 along the

| ongi tudi nal axis of t.he inner housing; and a ultraviol et

fl ' I '
between Sai & hi gl ol IR0 YeEoh, del Apgihes n §9§iﬁ'o§§f HARLBEPLSRTR, .51 o1

absor bi ng ar2d hol®imyg tinolgdestteri al s bei ng responsive thereto to fluoresce

14 ultraviolzet engl gy rs3lighds Qﬁrj%%e%ft %'atl'iial‘xbﬁbg.h 'iﬁ'lﬁi‘.' aha BekBeond
ultraviolet |anps positioned at “said firs as ends .of said
GPF& 0

housi ng to | enshadIRcent §atd housing F&}naﬁalphépﬂﬁﬁe
i mpi nge | et al off Wlddawiellet energy includes:

6 a pair of ultraviolet lamps positioned at said first
7 and second ends of said housing, said housing further

8 including:

9 means for generating at least one varyxng magnetic
10 field that extends within said housing and extends to
11 interact with said pair of ultraviolet lamps.

1 60. The system as defined in claim 59 wherein said

2 means for generating at least one varying magnetic field

3 include:

4 a first coil about said housing positioned adjacent

5 said housing inlet;

6 a second coil about said housing positioned adjacent

7 said housing outlet; and

8 means for supplying reversals of electrical current to

9 said first and second coils so that said first and second
10 coils produce varying first and second electromagnetic
11 fields respectively whose polarities are opposite.

1 61. The system as defined in claim 60 wherein said

2 first coil extends for a relatively short length along

3 said housing and éaid second coil extends along said

4 housing for a long length with respect to said first coil.

62. The system as defined in claim 61 wherein said
2 second coil includes:
a first end portion near said first coil;

w



18 energy fromsaid source of ultraviolet energy and from19 said

ul travi 0'\1@69?@&21; bing and emtting materials on 20 organi Dﬁ&ﬁm-t hin to
sterilize water OW ng erethrough. | 1 35. A net o ' .
vi abl e m croor ge Shes His B2 Replaced f | ow stream i ncl udi ng t

appl ying el ectri E!HMHQE!FNOSS <S4e f | ow stream of ﬁm"r ﬂ&m,“m
intensity to rup of cellular 5 nlcroorganrsns It s

stream and to di 6 mechani sms to ultraviol et energy; and

t hereafter a | et hal of uItraV|oIet ener to each 8
vi abl e. mi c? oor ga"i'n%%?‘? AP rP’E"I’%“f wqen: faid first | sepRdyet hod
as definedéi nemd portfonsy tshatd i fitstdiand setdrtt eaieporftions3 haviigeventing .

light fronyi ﬁgﬁ aid first and second
appl yi ng g?eprgimép %ﬁ%$ he™ mﬁ}en&%geﬁ&%%er% in claim36 further
I ncl udi ng 2 the additional step of: 3 punping the flow streamin

gultﬁes-dd_1 1 638 Tﬂeesfﬂémch@saéi@iné@% 1 i3 983 hHerdiesalic! udi ng
e a |

| st t at t he t t
genoral 1y i gheens TPk FanmzAting, & ARy %em&%gig{a@nﬁea”%'éﬁ&aiziﬁnd
-47- 5a$>pl imcbude eps.

4 at least one permanent magnet positioned adjacent said

5 housing inlet to produce a magnetic field within said

6 housing; _ -

7 a coil about said housing positioned adjacent said

8 housing outlet; and !
9 means for supplying pulses of electrical current to

10 said coil to produce a varying electromagnetic field that
11 interacts with said magnetic field to vary it in '
.12 synchronism with the pumping of the finite'quantities of
13 contamination contained in a fluid environment through

14 said housing.

64. The system as defined in claim 58 wherein said
housing first inner surface is cylindrical surface having:

a longitudinal axis; and wherein said source of
ultraviolet energy is sealably connected to said housing
and extends generally along said longitudinal axis of the
inner housing.

N W=

65. The system as defined in claim 58 wherein said
housing includes:

first and second ends;

a second ultraviolet emitting material capable of
response to high voltage alternating potential to emit
therefrom ultraviolet energy at another range of
wavelengths therefrom;

a ultraviolet reflective electrode extending along the

W 0 ~JJ O U1 B W N

longitudinal axis of the inner housing; and _
means to provide high voltage alternating potential
between said ultraviolet reflective electrode and said

el
- ©
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1 39. The method as defined in claim38 wherein the 2 cavitate step

i ncludes: o 96/01ARP! Vi ng general | y. I ow frequency cleani ng agSpgsdsiogsoeener 9y

to the flow stream 40.  'The nethod as defitied in claim 39 further
including 2 the addhstSh@th QF

laded 3 cooling the flowstreamafter the
step of applying a of ulf5§V|oIet energy to each viable 5
m croorgani sm r emal ow stream Ummﬂmllﬂﬂll " ,"I
defined in claim40 urt er Including 2 the addltlonal
filtering t e ro trean1mnth activated charcoal after -4 the step of
cool i ng the 42. The nethod as defined in claim4l
further indMudlngaZPahe edduﬁtuauhoieEplaﬁps3pos;tioneérangsahé fivet stream
to renove rti t n a | s prlor to applylng
electrlcalE%otentlgkeggaa%ﬁggso? QaP§O§§g?E£§ 43. The nethod as
defined in claim39 further including 2 the addltlonal step of: 3
applying IR energy to the flow streamafter the step of 4 applying a | et hal
dose of ultraviolet energy to each 5 viable mcroorganismrenaining in the
flow stream 1 44. The nmethod as defined in claim43 further
including 2 the additional step of: 3 diluting the flow stream after the
step of applying IR 4 energy to the flow stream. 1 45. The nethod as

defined in claim35 further including 2 the step of: 3 applying a
reversing magnetic field to each viable




- 48- 4 mcroorganismremaining in the flow stream 1 46. A
nol ecul ar | ywoswpbemt ed sinul ated emtter device 2 for treat rﬁ“fmﬁsmssoc
contam nation contained in a fluid 3 environnent including:
housi ng having: 5 a first inngr riace having: 6
ultraviolet reflecting material thereon; énbll at | east one
ultraviolet absorbing and 8 emtting material g¢gpable of absorbing

ultraviolet in one 9 [ wavel engt hs and enj ultravir® at
anot her 10 range of ul §raviol et Wgvel engt hs tHer ng
inl et adapted to receiveg M nafjed f 1l ui d; ousi ng ut
t hrough whi ch decont am ' = iy @lﬁ hqusi ng, $ai & hofisi ng
inlet and outl et being Ro@ ti ofed with resecl:t3 sqdid first
surface so 15 that an &w bet wlen sai d houdi @i Tl et out e 16
exposed to said first i ace,; d 1~ a_sourde df ul tTaviole
energy positioned wth respect 18 to said HYUSTTg—to 'II sai d housin
with ultraviolet 19 engma - il S . 1
The mol ecul arly inplant e ogi mul ated emtter deV| ce 2 as defized in clalm
46 including: 3 at Ipaeqt one absorbl ng and emtting material on said 4
inner cylindrical surfage &di 2 , outlet 5 Ohat emts blue
light in response to abrptlon of ﬁ,ultrav ol's
> O
[
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1 48. The molecularly inplanted similated emtter device 2 as def i ned
in clai m4godgRiMin said housing first inner 3 surface is cybipEdsios ?16

surface having: 4 a longitudinal axis; and wherein said source o
ultraviolet energy is sealably connecﬁbd tlo{sai d housing 6 and extends
generally along said | ongitudinal axis of the 7 inner housing. 1 49.
The nol ecularly inplanted sinulated emtter device

-49- 2-78 s defined in claim46 wherein said housing includes:

first and se ds; second travigl et tting m al { =
capabl e of r ? %% t‘%é‘} 2Gz’olta terna%)é Wg‘te "al t qjea -6
t her ef rom u¥t r aifol.E ers ra 82
t heref rom N L 8eﬁlect|ve el ectrode extendlna *Jxr:ﬁ}

9 | ongi t udPnEFS o] R r_housing; and 10  neans t'O[[FERRge Tg
hi gh vol t ag3&d =z R 84
reflective elec r an ou , erern sal Eﬁf
uItravioIet7 13 ncl udes! $H,G%aEGU|traVIO|e Ianps
positioned @ |d firs 15nd second ends'o housi ng 50.
The nol ecul arl i npl anted sinulated emtter device 2- as defined <

46 1 ncl udi ng:
4 inner cylindrj

3 at | east one absorbing and en1tt#Aﬁ3
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5 that emts blue light in response to absorption of 6 ultraviol et

ener gy. wobsw17991l. The nol ecularly inplanted sinul ated epectrasysodsoéi ce

)2 as defined in claim46 wherein said at -| east one 3 ultraviol et

absorbing and emtting material is cgpyeq ﬂron1 4 the group consisting of:
li't

5 hydr onzi nci t e; 6 urani um-+ ium fluoride; 7 fluorite +
eur opi um 8 andesi ne + europi um 9 ort hocl ase - europi um 10
fluorite; 11 benitoite; 12 hydr ozi nci t e; 13 nmargarosanite;
14 scheel ite; 15 wol framte + |ithiumfluoride; 16
allingite; - 50- 17 al unogen; 18
anet hyst; 19 ceiestite; 20 danburite; 21 di anond; 22
dolomte; 23 dunortierite; 24 forsterite; 25 gypsunm 26
hydr onagnesite; ’ ktypeite; 28 nicrocline; - )
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29 opal ; 30 pirssonite; 31 pl unbal | ophane; 32 - sinpsonite; and
33 wol | welggraiton - 1 52. The nolecularly inplanted sipgteissmbssg tter

device 2 as defined in claim46 wherein said housing includes: 3 first
and second ends, and wherein said sourc? af 4 ultraviolet energy includes:
5 a pair of ultraviolet |anps pos#t'o el at said first and second
ends of said housing, said housing further 7 including: 8 nmeans for

generating at | east one varying nagnetic 9 field that extends within said
housi ng and extends to 10 interact with said pair of ultraviolet |anps.

1 53. A chanber for stunning mcroorgani sns including: 2 a stunning
chanber inlet; 3 a stunning chanber outlet; 4 pl ural ity of
cl osely spaced cat
second surfaces de
bet ween said stunn
through 9 which f
vol tage supply con
capabl e of produci
magni tude to
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CRUITRATION
CHAMBERS

FIGURE 9

212

ELECTRONICS

FLOW
CHANNEL

296
214

DISPLAY
CONTROL




13 disrupt cell nmenbranes of celled organi sns positioned 14 therebetween
and to stumwoddgrabsior gani sns positioned 15 therebetween so sSpehassgossoabl e
t.o mount a strong defense 16 agai nst u trax;PIet radi ant energy. 1

54. The chanber for stunning m croorgédnis system as 2 defined in claim
53 wherein said cathode and anode pl ates 3 are spaced at about 254

m croneters to about 127 4 mcroneters. 1 55. A chanber for

st unni ng m croorgani sns i ncl udi ng: 2 a stunni ng chanber inlet; 3
a stunni ng chanber outlet; i a cylindrical inner wall surf®ace; 5
at | east one radial disk electrcm@Bpositioned 6 concentricaHNywWth
respect to said cylindrical innerywall EQV|gmﬁr Fe o a.out er
cylindrical electrode surface cl space® 8 i tical
inner wall surface, said 10 er cylindri elfeqy e and said
cylindrical 11 inner wall rface being positi ted pol luted 12
water flowi ng from said ng inlet to said hp & -pyt oety nust pass
t her ebet ween; and 14 d%$ to apply an |ntenéét { i

between 15 said ay | eastf o radial disk el ectrode\al [ | ifndri ca
i nner wal | surfaég. . The chanber dor stun ' ilsq as
defined 2 in claiib55 —n sai d stunni n§ chanber ;

el ongat e body havigg ¥ a bgyy cyljindri cal d>5
concentrically within said cylindrica eam of
said at | east one radi @l disk electrode a it fl ow

fromsaid inlet to said outlet 8 nust pass t
apply an intense

174

LH oo L 10

o
s~| = E[ .Ql = N
~ ~ N o o~ o~

FIG. 10




-52- 9 electric potential between said at |east one radial disk 10
el ectrode wighemared cylindrical inner wall surface al so 11 pepoisysioagosan
i-ntense electric potential between saig Pofy 12 cylindrical surface and
said cylindrical inner wall 13 surface! 1 57. A device for acoustic
di stressing of mcroorganisns 2 and cleaning useful in a fluid

sterilization facilityfSgnmetonl® 7 e =2 gnagber having: 5 an
inlet; 6 an pu¥put; an&F 7 = at /| east one piezo-electric
device for generating ¥ a@USLC LIEr gYal N @l d Jchanber; and 9 drive

means connected to spLfil-pifezo-eleetric devicg tp 10 drive said
pi ezo-el ectric devigef® a\high freguency folN®A  produci ng cavitation of

the fluid to distrefefyhf 1@ m @ oer@ani sas akd tf Five said
pi ezo-electric devifeg aff 13fa er freqpen &/ r&onating out said inlet

and outlet 14 foy enf fq. X sysyeNtfor/treat ment of :
cont anmi nati on contfalj e;Z?ln enyi t pnpegt/ i ncl udi ng: 3 a housi ng
havi ng: 4 f afrst i nne ace hayingjA 5

ultraviolet refl gctf ndomtferi al Yhereon: dnf @ at | east one

ul travi ol et absoyfYegfand/7 enitting mhtef ifa=dapabl e of absorbing
ultraviol et in aohef 8 JfaMje op wawel endt hd n% emy{ting ultraviolet at

anot her 9 range off rayi ol et wavel ehgthy theref hom 10 a housing inlet
. adapted to receivg ¢pat gm nat gd Ll e Bl 28 baolls outl et through which
decontam nated florg &apn 12 flee <@ d hd &y s®i d fhousing inlet and
outl et being 13 pofftijponTa oL respe tPpaid fi i nneg surface so 14
that any flow bet wfen\gal dolfousiing bnl etg angd out | g
first inner surface; e\nd fo f

\ 1»,

v

-~

FIG. T
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16 a sourgf gf ultraviolet energy positioned wth respect 17 to said
housing to fi P3/0178t housi ng with ultraviol et

-53- 18 energy in said one range of wavel engths; and 19 Pcnﬁmyamgws-
punp to punp the contamination containe@ ¥ntal 20 fluid environnment through
said housing in finite 21 quantities. 1 59. The systemas defined in
claim58 wherein said 2 housing includes: 3 a first end adjacent said
housing inlet; and a second 4 end adjacent said housing outlet, and
wherein said source 5 of ultraviolet energy includes: 6 a pair of
ultraviolet |anps positioned at said first 7 and second ends of said

housi ng, said housing further 8 including: 9 means for generating at

| east one varying-magnetic 10 field that extends wi thin said housing and
extends'to 11 inte ' ; 1. 60.

The system as definedfin chpifin.3® wherein said 2 neans for nerating at

| east one varying na tic 3 include: 4 a first cofl about said-
housi ng positioned ad 3T 18 ; inlet: a sepeddbcoi

about said housing pegiti adj aceEnt ~~saj Mltletf and 8
means for suppl yi By er|sdlls of electrical current= first and
second coi |l s SEBENar i d. fiand secpnd 24§ coils uce varying first
and second el-ectr ghiet ijc 1 fieldsmmkspECTrvely whoste Ipoflnit i es are
opposi te. ' . 0 ,“I - : i

© 1.
i b I

o

2 5 >
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i 61. The systemas defined in claim60 wherein said 2 first coi

extends fogwgegighati vely short length along 3 said housi ngcaudosesses
second coil extends along said 4 housing for a long length with respect

to said first coil. 1 62. Th%gysltcfm as defined in claim6l wherein
sai d 2 second coil includes: 3 afirst end portion near said first
coil; 4 a second end portion near said housing outlet; and WO
96/ 01791 PCT/ US95/ 08506 5 a center
portion extend between said first and second 6 end portions, said first and
second end portions having 7 tighter turns than said center portion. 1
63. The systemas defined in claim58 wherein sgid 2 nmeans for generating
at | east one varying nmagnetic field 3, include: 302 at | east one

per manent magnet positioned adj acent %a
magnetic field within said 6 housing;g7 a coi f about sai d housing
(]
<l

- ang 9 means for supplying

positi oned adjacent said 8 hougimg O
pul ses of electrical current tq 1Q—sei
el ectromagnetic field that 11 irﬁgrv
in 12 synchronismw th the puny
contam nation contained in a fl{u

Jd 5 housi¥fng inlet to produce a

P~ | 4--)

bl pduce a varyi ng

i g gnetic field to vary it
qdantities of 13

nf ough 14 sai d housi ng.

N

—1° e300




1 64. The system as defined in claimb58 wherein said 2 housing first

i nner sur fwyeeledrety! | Ndrical surface having: 3 a | ongi t ugcnakesisses, and
wherein said source of 4 ultraviolet energy is seal ably connected to said
housing 5 and extends generally aloqﬂg;atq | ongi tudi nal axis of the 6

I nner housi ng. 1 65. The system fined in claim58 wherein said 2
housi ng i ncludes: 3 first and second ends; 4 a second ul travi ol et
emtting material capable of 5 response to high voltage alternating
potential to emit 6 therefromultraviolet energy at another range of 7

wavel engt hs therefrom 8 a ultraviolet reflg§ ve electrode ext endi ng
~along the 9 longitudinal axis of the inng20ou 3 means to
provi de hifgh voltage afternating potgnti gl 11 bg tmee d ul traviol et
reflectivg gAQt ode _and said ____[D 86/ 01791 ___/ 372
PCT/ US95/ (8506 E Zg L %a rafiol et |anps
positioned at sajeT gggn¢;;3¥§3,:_5 dajom ng. WO
96/ 01791 (— 2ili PCH USQBAEERET 444414144444 —
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AVENDED CLAI M5 [received by the International Bureau on 9
January 1988 o6/8Pr91; 96); original clainms 5-13, 15-22, 24, 2KCTAS8Hs50850632,

34- 36, 38-43, 45-48, 50, 51, 53, 55-59 and 62-65 anended new
claims 25 and 49 added; remining tIGi/d dnchanged (22 pages)] 1 1.
A system for sterilizing wat er i ncl udi ng: 2 a flow path for the

wat er ; 3 an inlet for said flow path; 4 an outlet for said

fl ow pat h; 5 stun neans in said fl ow path downstream from said inlet
6 to apply an electrical potential across the flow path of 7 sufficient
strength tq rupture cell menbranes of cellular 8 organi sns thereat and

to di sabl e |def ense of
light; and] 10 ) nmeans
downst reamjof sai df stun neans|and ups{ream of saild out
| et hal frequency rpnge and poyer of ujtraviolet

organi sms Wi th disabl ed defende 14 '
outlet is gterilized. 1 2. Th
defined in] 2 claijm 1 wherein |said stjun nmeans inc
of cl osel y|spacedjel ectrodes i|jn said
apply a poffenti al fbet ween sai dj cl oseljy spaced 6 ¢
The system|for stérilizing watpr as gefined in 2 P ;
stun neans|i nclude: 3 a pjuralifqy of closely Epaced el ectrode plates

in said 4](flow ppth; and 5 nmeaps to apply a pote
closely spdced 6] electrode pl ates. 1 4. The Eleqﬁmrt?ﬁ ng
water as defined in 2 claim3lwhereln said plural ity _of closely spaced

el ectrode |3 platles in said fldqw path are spaced at] about 254 4
m cronmeterg to alout 127 mcroreters

nisns go ultraviol et

FIGURE 17A
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1 . The systemfor sterilizing water as defined in 2 claim1l wherein

sai d st eri ybg.,ﬁeans I ncl ude: WO 96/ 01791 PCTAUS95/08506 -

RCT/ US95/ gﬂgdg a housi ng havi ng: 4 an inner cylindrical
surface having: 5 TEZN oket reflecting coating thereon; 6
ul travi ol et absorbing and emttlng ma i‘'all's 7 thereon; and 8

ultraviolet emtting materials thereon 9 responsive to electrons; and 10
a source of ultraviolet energy connected to said 11 housing to fill said
housing with ultraviolet energy and 12, el ectrons, and thereby inpinge

| ethal ultraviolet energy 13 fromsaid source of ultraviolet energy, from
said 14 ultraviolet absorbing and emtting materials, and from 15 said
ultraviolet emtting materials on organisns 16 therewithin to sterilize

wat er fl ow ng therethrough. 1 6. The systemfor sterilizing water as
~defined in 2 claim5 wherein said s i 1izing means include: 3 a housi ng
I nl et connected to receive pollute te496 cont ai ni ng stunned viral

organi sns fromsaid stun mgog. 5 80@usi ng outl et through which
sterilized water can 7 | eave sai ouy¥ng, /said 4186r48 ndrical surface 8
adj acent sai d housing outlet incliidi ng{\9 ﬂeqsrs al that emts
blue light to repel any 10 '
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1 86/&1)63 emfor sterilizing vvater
sai d sterl i

o o st MO o MRURAAITD 2

coating thereon; 6 and 7 ul i
materials 8 thereon and 9 a soquHDED(HmuNleolet energy connected to
said 10 housing to [f¢6b1bfetisw die froersativgalvBuréauldntd Rauay 4996dAR0H§6)and 11 t her eby
i npi nge@rigizekriaime b113als-B), 84, 28k 837 Po6.SHid. Vothr 6@ 5125305569 endafd-G amendaier gy
and from said ul t r B9 sRiEts 231586 #HRdsigd; remaining\claing) upslpmged (22 pages)]

PCT/ US95/ 08506 3 a caV|tat|on chanber positioned between said stun

nmeans 4 and sai dy st e byélca& FRANS Al i Ly twatep sﬁam@ﬁm{sﬁ ng 5 capable
of producinhg acous%ic ener at a.first frequency 6 to resonate in said

system t o 4assi st EVeBRF f§5i&@ﬁtﬁ?7eﬁmans said sterilizing means, and
said cavitation £nchamber£oandaadsémmwiﬁamnwency capabl e of causing 9

cavitatioq\mtrnghsg&glga EE@IEQF I§¥§yiﬁgéhjnjure 10 organi sns

therewithin er11izing water as defined in 2
claim1 fdrther $HeRUBRARS 3n salal At PFEh tdevupsreaamision Saidt inlet

means; ang 4 to app$ tta!nl EQeE%&'icﬁllS g’cﬁ?éﬁ@ifalsaagré%ldﬁaf IR -patd of 13.
The syste?fcn frl ﬁ rg%t% 8 rJ5{E¥L|£E?1C|a r%n&g?g¥ céTHular
sterilizi g Fhep gth
organisms thereat and to disable defense mechanisms of
) 9 wviral organisms tc ultraviolet light; and
10 sterilizing means positioned in said flow path
11 downstream ¢of said stun means and upstream of said outlet
12 to apply a lethal frequency range and power of ultraviolet
13 radiation to viral organisms with disabled defénse

14 mechanisms, whereby water at said outlet is sterilized.

2. The system for sterilizing water as defined in
claim 1 wherein said stun means include:

a plurality of closely spaced electrodes in said flow
path; and

means to apply a potential between said closely spaced

(s 2NN G N N VI S

electrodes.

3. The system for sterilizing water as defined in
claim 1 wherein said stun means include:

a plurality of closely spaced electrode plates in said
flow path; and

means to apply a potential between said closely spaced

Wb WO e

electrode plates.

4. The system for sterilizing water as defined in
claim 3 wherein said plurality of closely spaced electrode
plates in said flow path are spaced at about 254

R NERES i o

micrometers to about 127 micrometers.

|

5. The system for sterilizing water as defined in
2 claim 1 wherein said sterilizing means include:

AMENDED SHEET (ARTICLE 19)




3 a housi ng having: 4 .- an inner cylindrical surface having: 5
an ultraviolet reflecting coating thereon; 6 and 7

ul travi ol ¥P 9%8EWibi ng and enmitting m;t erials 8 t hereon chosé’ﬁ'rqusﬁﬂ&ahé
group consi sting. .of.: e e | hydr

urani um + | i t K] wypo honwess SHEET
andesi ne + europlun1 3
fluorite; 15  pate:. ‘} an M%
hydr ozi nci t e; 1

quorlte + europi um 12

nitoi te; ﬁll\llﬂﬂl\ﬁli\\ Wkl om 2o

mar gar os4nite:*

SFPeelite;3%i a housing haVLng.moIfran1te I|th|un1fluor|de 20

allingite; anet hyst ;
23 4 aBeFEQFFtEYlkﬁgrlgaH sizface havinghburite: VO
96/ 01791 s . an ultraviolet refleRCH/NJSIHOBHOD therqu, and

em tting n@te“ al s on Orga{lléﬁﬁvwﬁéé%b@b&btﬁgl‘krﬁi %mitefn&@hseeﬂarsng
t heret hrou 1 8. .The systemfor sterilizing water as defined in

claim?7 fd?th%¥e¥ﬂ€FudPH6 a cavitation chanber positioned between
sai d stun geans 4 and saldu$teabtb15ngem&mmingumatezmalsitherebnnber bei ng

anapable Qf PégggﬁgEgeagguaaggtggﬁggya&g'injure organi sms 6 therew thin;
10 a source of ultraviolet energy connected to said
11 housing to fill said housing with ultraviolet energy and
12 electrons, and thereby impinge lethal ultraviolet energy
13 from said source of ultraviolet energy, from said
14 ultraviolet absorbing and emitting materials, and from
15 said ultraviolet emitting materials on organisms

16 therewithin to sterilize water flowing therethrough.

6. The system for sterilizing water as defined in
claim 5 wherein said sterilizing means include:

a housing inlet connected to receive polluted water
containing stunned viral organisms from said stun means;
and '

a housing outlet through which sterilized water can
leave said housing, said inner cylindrical surface
adjacent said housing outlet including:

material that emits blue light to repel -any-

w oo N O W

1

o

viral organisms thereat.

7. The system for sterilizing water as defined in
claim 1 wherein said sterilizing means include:
a housing having:
an inner cylindrical surface having:
an ultraviolet reflecting coating thereon;
and N
‘ultraviolet absorbing and emitting materials
thereon; and
a source of ultraviolet energy connected to said
housing to fill said housing with ultraviolet energy and

W O ~ O N W N
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thereby impinge lethal ultraviolet energy from said source
of ultraviolet energy and from said ultraviolet absorbing

—
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7 a pul se punp upstream of said stun neans capable of 8 forcing water in
finite anobunts through said stun neans, 9 said cavitation chanber, and said
sterili zmgmm to 10 assure a |et hal exposure to ultravi o‘l’@'fS’éﬁGSOG

wherein said : FEUST 0. LTG 4. 1259 a coi I‘TTTeT‘erabUtlt posi tioned

to produce a | lithin said hou raIIeI to |
said inner 14 depi Yo {Wfa t hat can be m’m :
The systemfo %@%r1rr,' ng-Vatesd as defined in 2 Cca|m1 sai d

finite anmount & At er are matched 3 to fl ow vol umes of sai d stun chanber,
sai d cavitation & cavibatioandhanbdrspesiitioned Meaneero sasisiiretel Iméans

or gani sns |n t he wat re osed_t | ect.r.i,cal I ﬁ%ﬂg S ent
strength to fﬁ%lgef?eﬁéﬁﬁgéﬁgsmfa%e(rgéo%% %aﬁgéamtﬁna e eneseb‘l:g“"r(E
mechani sn ofcapalale o® §apkedsci.ngdaghusiiicoleaendyg it aarfd o frequrncy

anmount Of6“'Hﬁ?¥&é§8ﬁa9erﬁﬂ'thansy§té&pkb€@s%Q§ﬁliﬂ cUe@lirtdBsaid Istun 10.
The system for sterilizing wat as defi ned- 359 s gln19 Wherein said

sterilizig MRARSfuFeher SFRER &élngsmean%ﬂ] FaY3i3YHed i n said
housi ng spaceshdniver 4 aaddasestoadoff relguiemsyolcapadrier @F cants Ing nmeans to
reduce the finite t L P o RTeITIICT-N ahen WV
energy at %sal aawé;lgﬁ%@ralgk}waggid g%g_&c ng %3{ | ncreaS| ng turbidity of
the wated0 organiams thersyitBanfor sterilizing water as defined i[err] 2
claim21 further including: WD 96/ 01791

PCT/USQS/%?506 12. The system for sterilizing water as defined in

2 claim 1 further including:

3 a solids filter upstream of said stun means; and
4 a settling tank upstream of said solids filter.
1 13. The system for sterilizing water as defined in
2 claim 1 wherein said sterilizing means include:
3 a housing having:
4 an inner cylindrical surface having:
5 an ultraviolet reflecting coating thereon;
6 and
7 ultraviolet absorbing and emitting materials
8 thereon chosen from the group consisting of:
9 hydronzincite;
10 uranium + lithium fluoride;
11 fluorite + europium;
12 andesine + europium;
13 orthoclase + europium;
14 filuorite;
15 benitoite;
16 hydrozincite;
17 margarosanite;
18 écheelite;
19 wolframite + lithium fluoride;
.20 allingite;
21 alunogen;
22 ‘amethyst;
23 ceiestite;
24 danburite;
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2 cl ai W@ ogpeei N said sterilizing neans include: 3 a pelesdmahavi ng: 4
an inner cylindrical surface having: 3 8 an ul travi ol et

refl ectingicoali,ng. [.NET €t ultraviol et absorbing and \
"a‘;"é\%g“}ﬁ\?r@?%ﬁ?n \

enmitting materi and 8 | |t emtting \
materials } _Ia%;ee,o@ Qzu,r feggsijve to el ect rons”"“”"'n"ﬂﬁmw?fﬂlol t age \
el ectrode g Wit tiemesdi d housing 11 ahd Sspaced Tsom sai d i nner

cylindrical surface to_ene ze 12 said ultraviolet enmtiing materials
respondidve ﬁ’b&lﬁ“’e?'ét‘:f‘goﬂgf Ztg1Es O0 OZgAR TR Jf)?e ?Y’?‘Eﬁi"ﬂl &P ener gy
connectldd  tsrescli i46. whtesi ddowing [thewathtmaghng with ultraviol et energy
~and 16 thereby inpinge lethal ultraviolet energy fromsaid source 17 of
ultraviolet energy, fromsaid ultraviolet absorbing and 18 emtting

mat eri alls, and fr obR@aSYSEEM, £AToISHCTnE 1310G MAtRR 3% AP ipgrer don
responsive dlaict ert fapshel AnhgdrRidiMg20 therewithin to sterilize water

fl ow ng .t herethr <1 T A <) terilizing ter as

defi ned3| n 2 %I%#%D?La&ﬁgpelcr?%%gﬁe& &%usflyérr%oaﬁr%&%l ?‘ﬁ%’? §a13 SEFUL BF 3 WSusi ng
havi ng: 44 and saidast¢riddeiog means, wdid stavitatien chamber heing et ;
and 6 5 capalik 09kl Btoddcing AcdlitSic Witer@i 8b dhskre! 8 aﬁﬂ%ﬂsﬂ sai d
flow path 8 positjoned concentrically to said CTylindrical innér wa 9
surfaceb s&MPRAYIERER/ 0ABYr adi al di sk el ectrode having: 10 an
outer cyl i ndriguksecpungeupsitiream dbHssdid Idtus pasansf capadliedof

ter ol i nd: e upsizas ncer
Shrt ace Endea i, Prigd) b Clpitd] Gakhnrt! She Qoh LA s BT W o 1 na

_ i inner wal T " be GSTtion
all flof f shdlFaeigasion Foasber. i And saldsresilhzhngsmegnsutioet nust

15 pasq ot hgysahptaveen) e@Rd11@xposuiRA ol Rl Yo BEL | NARASENERGH isaifd el d
bet ween said 17, at leait one radial disk electrode and said cylindrical 18

i nner Wl | hQRsiRG 1ncludes:

12 a coil thereabout positioned to produce a magnetic
13 field within said housing generally parallel to said inner
14 cylindrical surface that can be reversed quickly.

9. The system for sterilizing water as defined in
claim 8 wherein said finite amounts of water are matched
to flow volumes of said stun chamber, said cavitation
chamber, and said sterilizing means to assure all
organisms in the water are exposed to electrical potential
of sufficient strength to rupture cell membranes thereof,
to disable defense mechanisms of viral organisms to .
ultraviolet light, and so a lethal amount of ultraviolet

W o~ O e N

radiation is applied to wviral organisms.

10. The system for sterilizing water as defined in
claim 9 wherein said sterilizing means further include::
an UV sensor positioned in said housing spaced from

said source of ultraviolet energy; and
means to reduce the finite amounts of water pumped by
said pulse pump when UV enerqgy at said UV sensor is

~N oy AW

reduced, such as by increasing turbidity of the water.

11. The system for sterilizing water as defined ia

|

2 claim 1 further including:
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WD 96/ 01791 PCT/ US95/ 08506 25

di anond,; dolomte; 27

dunortier %?8;96’%791 forsterite, 29 PCTIUS9S/08506
gypsum 30 i . omaghésite; 31 T T - -

kt yp6| te; 32 REPLACEMENT SHEE crocline; 33H I'l#m ,! Opa| 34
pi rssonite; 35 O Jan (994 i pl unbal | opha u !1“! Ut‘

Si erSOﬂi te: ang BAe fneeeierninensns ( ......... wol | ast ontt e " L'[”!'!a sour ce of
ultraviolet en Said 39 housing to fill said housing with

ul travi ol et2 erskajmahdwherehar sbydi apengdikbrgameansr AnFdMeeenergy from
said source 41 of NbhsaMbohaliggergy and fromsaid ultraviol et absorbing
42 and emtting materials, on orgaTLsgg,thgremﬁ hin éo 43 sterilize water

flowing thérethrough. 2R1iAnef CYLlyfariGel ofYF6PCE: BFYEPFi'ng water as

defined in%2 claim 1l wherei ansaldravépileitzrafjlegsnsgi aocktdag Therean;

housi ng hay ng: 4 81:-002616%! bBULEG 2L oS HAEACR: B M mat erials

a longitudinal axis; 6 an“uftravi ol et reflecti g coating

t hereon; 7 7andfereon; and ultravi ol et absorbing and emitting materials
9 thereon; gand 10 a soupge-ef;ighbraghoteingnpagy-cangeeheddon said 11

housi ng extendiqgﬂ@gneraltﬁ agogg_saiq | ongi tudinal axis 12 to fill said
housi ng wi th ASTRRABIEE ERePy§-aha™ Eher eby 13 inpinge | ethal ultraviol et
energy frdm® sai d sonigk wbltdgel elevkobde ertendiagd«itbimns giad dulhousdng et

absorbi ng 13nd ang spaced from said inner cylindrical surface to energize
12 said ultraviolet emitting materials responsive to
13 electrons; and _
14 a source of ultraviolet energy connected to said
15. housing to £ill said housing with ultraviolet enerqgy and
16 thereby impinge lethal ultraviolet energy from said source
17 of ultravioclet energy, from said ultraviolet absorbing and
18 emitting materials, and from said ultraviolet emitting
19 materials thereon responsive to electrons on organisms

20 therewithin to sterilize water flowing therethrough.

1 16. The system Zor sterilizing water as defined in

2 claim 1 wherein said stun msans include:

3 a2 stun housing having: '

4 a cylindrical inner wall surface;

5 ‘an inlet; and

6 an outlert;

7 at least one radial disk slectrode in said flow path
8 positioned concentrically tc said cylindrical inner wall
9 surface, said at least one radial disk electrode having:
10 an outer cylindrical! electrode surface'closely
11 spaced from said cylindrical inner wall surface, said

12 outer cylindrical electrode surface and said cylindrical
13 inner wall surface being positioned so that all flow from
14 said stun housing inlet to said stun housing outlet must
15 pass therebetween; and

16 means to apply an intense electric field between said
17 at least one radial! disk electrode and said cylindrical
18 inner wall surface.
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15 emitting materials on organisns therewithin to sterilize 16 water
f | owi ngvOlR&OEIMr ough. 1 15. The system for sterilizi POrossssses

defined in__ ...\ 96,0170 60
PCWlEESﬁQ%@%;CEMENﬁSQEon-_the chance that organic fragnments in said flow
path 5 will reconE*ne |Q%_ i abl e organi snms chosgg
consi sti ngngk- a ‘m'qé ool i ng storage tank;ﬂl ”ﬂl"“llﬂﬂmﬂ flow
© Lo _ " L

channel flofl_a
means ¢ space apart any org

ozone
nmeans

:

4%

Pty g—tR-emes gy to said 9 flow streamg 10 » s u

ng nmeans, said ozone gibn means 13 including: 14

m X ozone gas in sai 9 tEéth; and 15 nmeans to

I on

aligmbhd;fragments i'n said flow stream and 12

~apply 2mtense ultraviol et raddanoeridgites said flow path downstream of

sai d
wat er

n
as

s to mx ozone 17 ¢

....21. The systemfor sterilizin
defined in 2 clain11§§ﬁ?Fﬁ%lte

er Trcluding: 3 ozone treat nent

means $9sitioned downstream ofYBak®;4 sterilizing means to reduce the
chancesghat organic 5 fragmengédirBmagndsikew path will reconbine into

viabl e, 6 organi sns, said ozong treatnment means including: 7 means
to i nt?bduce ozone gas in sai S-¥YPEHTFath; 8 means to mx the
I ntroddzed ozone gas wth wateicBocilldneai d. f|l ow path; and 10 nmeans

to appiy ul traviol et radiatiogpgg;the wat er
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pirssonite;

plumballophane;

simpsonite; and

.wollastonite; and

a source of ultraviolet energy connected to said

housing to fill said housing with ultraviolet energy and
thereby impinge lethal ultraviolet energy from said source
of ultraviolet energy and from said ultraviolet absorbing
and emitting materials on organisms therewithin to
sterilize water flowing therethrough.

14. The system for sterilizing water as defined in
claim 1 wherein said sterilizing means include:

a housing having:

an inner cylindrical surface having:
‘a lbngitudinal axis;
an ultraviolet reflecting coating thereon;
and
ultraviolet absorbing and emitting materials
thereon; and '

a source of ultraviolet energy connected to said
housing extending generally along said longitudinal axis
to fill said housin§ with ultraviolet enerqgy and thereby
impinge lethal ultraviolet energy from said source of
ultraviolet energy and from said ultraviolet absorbing and
emitting materials on organisms therewithin to sterilize
water flowing therethrough.

15. The system for sterilizing water as defined in

AMENDED SHEET (ARTICLE 19)
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11 wth ozone gas mxed therein in said fl ow path. 1 22. The system
for sterilizing water as defined in 2 claiml1l further including: 3 an
IR fl ow cﬁﬁﬁﬁéwfﬁﬂwnstreanLQL_aahﬁ sterilizing neans 4 for apaTyUsyossas

energy to the stefFF?% zit10 Ved@ée 5 the .chance.that organic
fragnments in thig "% ‘gﬁ@%? reconbi ne into viabl e organi

wi |
and 7 di | ut '\on meaﬁs ny organl C fr tul " Eljﬁ“!'lst er| I | zed
ani c fragne i zed wat er

wat er to reduceilt Bed®changesk
wi |l reconbine imto vi abl e organi sns. 179 1

PCT/ US95/ 08506reduce the bﬁQﬁE@ that or&ancT@§a§%%h§@“EW'§3£H'f18%r§hth
wat er as defi ned mhereéaﬁsald stun nmeans further i nclude:

an el ongat bdﬂ&l#aE?ﬁamLL&e into viablg,grIapisndgr CR9EelufER® P Bned

5 concentritcal¢gnsishingsaifd cylindrical inner wall surface 6 of said stun

housi ng, d stream of ;s I t. K.adial disk electrode and
p05|t|onedq§2 that all ?bglﬁhg %@% aggd sguﬁ housing inlet to said stun

housi ng outd et nust QaBa§§ BéPHechasard Body2Pplyidd R es@n@Etsaridi d

10 cylindg caflownetraakl surface, said nmeans to apply an 11 intense
electric field between I sk el ectrode and

said cylindrical inner §ZPg SBrPESES % S§F§8 588F§ ﬁ& a9 Ese el ectric
field betiden Sxdghenty indsadgdl fddwi sakesn;f and and sald cylindrical inner

wal | 15 jgurface. ézone1551n5hﬁe§¥§teghgﬁro§hﬁé'h n*ﬁﬁﬁg as defined

in 2 claim?1 further i1ncluding ark flow channel connecting
sai d st un ifeans"SHALRT ¢

14 means to mix ozone gas in said flow path; and
15 means to apply intense ultraviolet radiation
16 1in said flow path downstream of said means to mix ozone

17 - gas.

21. The system for sterilizing water as defined in
claim 1 further including:
ozone treatment means positioned downstream of said
sterilizing means to reduce the chance that organic
fragments in said flow path will recombine intoc wviable
organisms, said ozone treatment means including:
means to introduce ozone gas in said flow path;
means to mix the introduced ozone gas with water

W O N O W W N

in said .flow path; and
means to apply ultraviolet radiation tc the water

-
(o

with ozone gas mixed therein in said flow path.

-+
-

22. The system for sterilizing water as defined in
claim 1 further including:

an IR flow channel downstream of said sterilizing means
for applying IR energy to the sterilized water to reduce
the chance that oréanic fragments in the sterilized water
will recombine into viable organisms; and '

dilution means to space any organic fragments in the
sterilized water to reduce the chance that organic
fragments in the sterilized water will recombine into

W 0 O b W N

[
o

viable organisms.
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4 steriwpamsmgrareans; and 5 a pul se punp upstream of spCTUS$sHTtAERANS
capabl e of 6 foretng-water..i.n finit@zamunts-threugh-said stun means 7
and sai d st er (| &zt weans: Le»aaSure a | ethal ure to 8 wultraviolet
radi ati on. ' m f or sterlljﬂ@ ”’m” fined in 2
clai m 18 furt fheédate ncl.udi ng; a cavitati oned in said
dark flow 4 -' tion chanber being capabFe bf 5 producing
acousti ¢ ener at e | t.emto

assi st Cln cl eg% n T;silﬁt cgf%tuénrﬁ rr%é;"ﬁ;gé/esél d{&;'wa‘%gte? égnggr;eign%s&s lg{nnd sai d
cavitatidn ehaiBels sheneim said oFHenn rRRARH cHUEEPEB| &nsludarsi ng

cavitatipn wtghne§@ at%q'%'d Haein hanber to injure organlsms
t her ewi t hi sferilizin as defined in 2

in.
claimi1 ¥urther i nclau ‘ﬁ’é’ ci’i"‘”}gmﬁ% t?r‘é’ﬁ a‘ﬁ%aﬂgsﬁgﬂkﬂgﬁ eam of said
steriliZA ngcopaastitdcally wARBl 04404 cylindrical inner wall surface
PCT/ US9% 083065414 s%r?'i‘ﬁf@g’m‘i’frg Ci:?]er A t%‘l.l UhEray: gl Sf: FRIQRDI and

emtting 35 material on arganis nto sterl I ze water Tor 36
f1 ow out’ of T3AFALs AN iSRG FPIh AR POU FEPned g0 that alph£lapsifmams
defined § n shpdms24nViRngl ing ainll ek Stoingd iy @‘bﬁﬁbﬂbusmﬁbudﬁ%l&. mus

pl urali ty eﬁg QLOEQ Y, 308G eé:l c?lh?oc% %?de! l eéals F and second
surfaces befng facing Surtaces p utalte self aced
el ect r dde pfalépdrical inner wall surface, said means to apply an
) 11 intense electric field between said at least one radial

- 12 disk electrode and said cylindrical inner wall surface
13 also applying an intense electric field between said body
14 cylindrical surface and said cylindrical inner wall
15 'surface.

18. The system for sterilizing water as defined in
claim 1 further including: '

a dark flow channel connecting said stun means and said
sterilizing means; and

a pulse pump upstream of said stun means capable of
forcing water in finite amounts through said stun means
and said sterilizing means to assure a lethal exposure to

W N o n WD

ultraviolet radiation.

19. The system for sterilizing water as defined in
claim 18 further including:

a cavitation chamber positioned in said dark flow
channel, said cavitation chamber being capable of
producing acoustic energy at a first frequency to resonate
in said system to assist in cleaning said stun means, said
sterilizing means, ‘and said cavitation chamber, and a
second frequency capable of causing cavitation within said

W O N 6 1 W N

cavitation chamber to injure organisms therewithin.

H

20. The system for sterilizing water as defined in
2 claim 1 further including:
3 treatment means downstream of said sterilizing means to

AMENDED SHZET (ARTICLE 19)



1 26. The systemas defined in claim25 wherein said 2 first and second
surfaces are gpaced at about 254 3 mcroneters to about 127 mcrometers.

1 27. @ B¥lem as defi‘ned in cI al m 24 wherein said 2 sPETHNFRWanber
i ncl udes: 3 A=housTHg. T ' a‘CVTTﬁdTlcaT‘lnner wal |
surface; 5 al RERBACEWR ?%gﬁgal dISk elec n said 6
housi ng spaced ncent rg cjh,ky{‘?%)m sai d cyl | uﬂrﬁ surface
havi ng: 8 i Dadn--outers cal electﬁo e su ace chosely 9 spaced
fromsaid cyllnd¢T% —tnhner wall surface, said 10 outer cylindrical

el ect r od84sueirexgannd afdosysandruttkatiolaterbagicbingr bace drditting

posi tiongg Sg&é&t;ﬁl ﬂ%i—ﬁ&ﬁgsﬂxg ‘éﬁéféwﬂ:ﬁ%nﬁof EREr§aii¢ oS Lt NG shanmber

inlet to sai 13 stunnin nber outl et —nust pass therebetmeen and 14

means to3§pp@}9¥1QWEé%§e5%+@c§FP61$6Féﬁ%PﬁlCBEFR€§h°P§ &%-d at | east one

radial di sk el ectrode and said 16 cyllndrlcal I nner wall surface. 1
The gyste S n clal e ei | d B C er
further |§icl ud?ssfi‘ é §£s£$on ate élghég Qé?&h‘ 2%.§"tl"'a'!&%]‘g§;’bsoa;a/<:{TJ0

cylindrical §thn%nQMEW@mbﬁédlacébﬂeéntr|caIIy within said cylindrica

i nner wal h Surfaacenﬁzﬂémeydoboa%ael dg%ééaea%eftr%abd t'é%aStsaqR?

radi al 7 disk el ectrode and 05|t|oned s0o .t hat al on1s%
96/ 01791 4 first and second surfaces being ﬁé?FUQ surfaces said

5 plurality of closely spaced electrode plates.

WO

1 26. The system as defined in claim 25 wherein said
2 first and second surfaces are spaced at about 254
micrometers to about 127 micrometers.
1 27. The system as defined in claim 24 wherein said
2 stunning chamber includes:
3 a housing havings:
4 a cylindrical inner wall surface;
5 at least one radial disk electrode positioned in said
6 housing spaced concentrically from said cylindrical inner
7 wall surface having:
8 an outer cylindrical electrode surface closely
9 spaced from said cylindrical inner wall surface, said
10 outer cylindrical electrode surface and said cylindrical
11 inner wall surface being positioned sc that all polluted
12 water flowing from said stunning chamber inlet to said
13 stunning chamber outlet must pass therebetween; and
14 means to apply an intense electric potential between
15 said at least one radial disk electrode and said
16 cylindrical inner wall surface.
1 28. The system as defined in claim 27 wherein said
2 stunning chamber further includes:
3 an elongate body having:
. 4 a body cylindrical surface positioned -
5 concentrically within said cylindrical inner wall surface
6 of said housing, downstream of said at least one radial
7 disk electrode and positioned so that all flow from said
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1 The _system for ster|I|Z|ng water as defined in 2 claim1l wherein
sai d stgrq?q’oz‘ ?1% nmeans i ncl ude: a plurality of M SE R&AWSsserially

posi tioned i.a=seke=d=fF fl' 24Muci ng organi sm

free water fra&PQA@EMENT@éﬁEﬁét r containin ani ¢ contam nation 3
i ncl udi ng: 198¢ch nber i ncl udﬂ '@"m&[ﬂ

% U st unni ng
chanber i nl gf.Dbtar:. p.lJuted -“nat ar; nber outlet for
pol | ut ed. wat'e

east first and second sur f aces defining at 8
| east in 1part 23 narTha pgssegefay srsdilieindoracer asi deFisied Mg

e i Dara el PauflosbyAnEdd £ 3TRG DS nd@nl " ALY o1, L e

pol | uted water stunnlng Chanber inl et
and outl & ; ance1Rlurality of MI§I$ BEVigRs sﬁﬁf@#?léﬁnpeﬁtﬂ-@dm&mm said

st unni ng 413 g:tw‘o?atmrst and second surfaces capabl e of producing an 14
el ectric potential there across of sufficient magnitude to 15 di srupt cell

menbr anes of celled organisnms positioned 16 therebetween and to stun viral
organi smet posi24 onedl $¥stemr bet produsdmycirgarisnalfreet wavamifronst r ong

defense 18 %%ﬁiﬁ%e&l§5€¥£0ESBta§ﬁE% fﬁVEﬁB“ofﬁgﬁ%g conf%gﬁbonfé ation

chanmber i_ncl udi ng; I1'1zat1© nected to
recei ve 21 quW%ter cont al n| ng stunned viral organisns from 22 said

st unni ng 4&chanbes sSthhRing2dhamber mcauﬁﬁf yd i zation chanber outlet through

whi ch 24sster| lized watg‘_u,mgzl_{_ll I% \é% sai d ter{#l zatigg1 chanber; 25
a housi ng having: 26° g gﬁr L CROKLPERG WaFer;

an ul trawiol et refleztshynooagi shadbert artelet, for ﬁélluted water; :
Tt ravioket absorbing. andagti killg 3%a WAl {BELEQY: d%r}.q.n%.#g as, O

source of uItraV|oIet energy positioned t ousi
ul travi olfet &Rty ianB2ERefeBPEFRY PGS SRESWAY HRPs it ieaetobetvesy @aild om

sai d soudce sifuniinq@véNbber inlet and said stunning chamber outlet
10 through which the polluted water flows when fiowing
11 Dbetween said stunning chamber inlet and outlet; and
12 a high voltage supply connected to said stunning
13 chamber first and second surfaces capable of producing an
14 electric potential there across of sufficient magnitude to
15 disrupt cell membranes of celled organisms pos;tzoned
16 therebetween and to stun viral organisms pos;t;oned
17 therebetween so such are unable to mount a strong defense
18 against ulcraviolet radiant energy; and

:) 19 a sterilization chamber including:
20 a sterilization chamber inlet connected to receive
21 polluted water containing stunned viral organisms from
22 said stunning chamber outlet; '
23 a sterilization chamber outlet'through which
24 sterilized water can leave said sterilization chamber;

25 a housing having:
26 an inner surface having:
. 27 an ultraviolet reflecting coating

28 <+thereon; and

29 ultraviolet absorbing and emitting

30 material thereon; and

31 a source of ultraviolet energy positioned to £fill
32 said housing with ultraviolet energy and thereby impinge

33 1lethal ultraviolet energy from said source of ultraviolet
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andesi ne + europium 8 orthocl ase + europium 9 fluorite; 10
beni t oi t eWQ 2601791 hydrozincite; 12 mar gar osanite; 13 Pcirarsosbgsps 14
wol framte + lithiumfluoride: & gyl ingize;, 16 al unogen; 17

amet hyst; 18 gﬁLﬁéLMEﬁTQH%ET danburite; 20. ﬂ--dianond 21

dolomte; 22 unortierite; 33_ forsterite;
hydr omagnesi t e; . "Ik-gﬂ’pef > a7 m crocli ne mu@m“\
pirssonite; 30 "nnuhnuﬂmu»a"- 31 S|npson

wol | ast onit e. éndes§§e +ngrg§§hﬁn1as defined in cIa|n124 wherein said 2
housi ng has I tudinal axis, said source of ultraviolet energy 4

being a plasnafﬁﬁﬁQ%FgﬂgesgaFﬁﬁPyleﬂhnected to said 5 housing and

ext endi ngSgener ailucmivag said | ongitudinal 6 axis to fill said housing
W th ultr@VIm<ﬁbéHf¥&Wténd 7 thereby inpinge |ethal ultraviolet energy
fron1sa|dlsource

hydrozincite;

12 margarosanite;

13 scheelite;

14 wolframite + lithium fluoride;

15 allingice;

16 alunogen;

17 amethysct;

18 ceiestite;

19 danburizce;
20 ° diamong;

21 dolomite;

22 dumortisrite;

23 forsterite; '

24 gypsum;

25 hydromagnesite;

26 ktypeite;

27 microcline;

28 opal;

29 pirssonite;

30 plumballophane;

31 simpsonite; and

32 wollastonite.

1 33. The system as defined in claim 24 wherein said

2 housing has:

3 a longitudinal axis, said source of ultraviclet enerqgy
4 Dbeing a plasma source and sealably connected to said

S housing and extending generally along said longitudinal
6 axis to fill said housing with ultraviolet energy and

7 thereby impinge lethal ultraviolet energy from said source
8 of ultraviolet energy and from said ultraviolet absorbing
9 and emitting materials on organisms therewithin.

1 34. The system as defined in claim 24 wherein said
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8 of ul‘;, ‘lopdsgt energy and from said uI traviol et absorbl Ngef Jtting
naterlals on or gani.snes. IhﬂrBMLLh 34. The system as in
claim 24 mhereanéaAiHL vt adifEd Olf@?

PCT/ US95/ 08506 ) hanber inl et
TR s |0 e mmgfng 4
Lat m

apply an i nt ens: ) -el-aetrie-patenti al betmeen*sal I"ea ne radial

disk 11 electere a aid cylindrical inner wall surface al so

appl yi n afitRARERS %ﬁﬁ??cl RleEntPafags RTINS eﬁ3°%§1?ﬁdr|ca

sur f aceganftusai paxd |trmbreswétweeﬁ; salid mbansurdacepply dn iRfensdhe system

as def ai re l.ongat h said
1RedehBotbaiM Al MY £ Mogfliden? (Bli0NHY G DoAY dife | BLEBER! aiin

r adi al &t o sten1as fined 1n c

wher ei hlsapdecerosieerand rg aid @Ylsaﬁ§l§ﬁérmnn§ﬁ|%#lkhﬁ#%§¢°ﬁo@%$ng 3

{EC|Ud§§ ap lyﬁng anF%KEEKE%eﬁ%QBEFEEE%@ﬂéﬂﬁ%af”ﬁéﬁ%é@hngéf&'Eb§¥
ereon, salg.Ster.iliza chanber fuyr.ther udi ans 1o
ener gi 73 i LHEARR thace FRayPaLe: ST ioH iy arer i uplt

31. Thé sgpsiEacas defined in claim30 wherein said 2 sterlllzatlon
chamber includes: 3 a housing inlet connected to receive polluted
water 4 containing stunned viral organisns fromsaid stunning 5 chanber
and poi Ated 28-es isrseemvRe | d8Ffipsd JineF L 28 wherein said

2 elongate body is integral with said radial disk electrode.

30. The system as defined in claim 24 wherein said
inner surface of said sterilization chamber housing
includes: '

- phosphorescent ultraviolet emitting materials
thereon, said sterilization chamber further including:
means to energize said phosphorescent ultraviolet

N oYy b e N e

emitting materials.

'31. The system as defined in c¢laim 30 wherein said
sterilization chamber includes: '

a housing inlet connected to receive polluted water
containing stunned viral organisms from said stunning
chamber and pointed to establish ﬁqswirl of polluted water
adjacent said inner surface; and | .

a housing outlet through which sterilized water can
leave said housing, said ultraviolet absorbing and

r
W O ~ O W B W N e

emitting materials on said inner surface adjacent said

[
Q

housing outlet including:
material that emits blue light to repel

any viable viral organisms thereat.

-
N

32. The system as defined in claim 24 wherein said
ultraviolet absorbing and emitting materials thereon are
chosen from the group consisting of:

hydronzincfte;
uranium + lithium fluoride;
fluorite + europium;
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6 adj acent said inner surface; and 7 a housing outl et through which

sterilizedpwpddgi76An 8 | eave said housing, said ultraviolet ' and
9 emtting naterla s_on_said.i surface adjacent said 10 ﬁ%ﬁ@%ﬁ%ﬂ tlet

i ncluding: 11 B?P L ACEMENT SHEET et er B8t hat enlfs ‘blue Tight to repel 12

any vi abl e V|r.i rganls th . 1 32. ined in
cl ai m 24 wher ei | Sql d 2 e é%% { absor bing a tlmmu al's
t hereon are 3 cfig --”"unnmm b consi sting of* cite;

l_____ =
uranium+ |Lithiym fluoride; flugrite + eu u WO 96/01791
PCT/ US95/ 08506 31 The ﬂsezth“rrPes e hbne slﬂe‘FfLﬁgﬂ Sh EPzhess ingluddng
i ncl udi ng 2 t hheaddiditdreaialSteemiof 3 punping the flow streamin

pul ses. 3 d; g 37 further including 2
the additi onal eppé:‘?‘% ?{§Og%aV|€€%lé%g %%epﬂ'%!vev Streamwith intense

general ly high 4 frequency acoustic energy between said step of applying 5

el ectrical 1p0tel3fsl al ﬁ\@ nﬁéﬁﬁb&t@@ @éfﬁﬂ@aﬂﬁgcﬂahﬁt bal £6-4882 Qhciuding
uItraV|oIeé nmet hod as defined in claim 38 mhergin

said step é@@éﬁﬁ%}%%ﬁ???ﬁm? tream i ncl udes:

cavzta*xng the flow stream with intense generally high
frequency acoustic energy between said step of applying
electrical potential and said step of applying.a lethal

o AW

dose of ultraviolet energy.

33. The method as defined in claim 38 wherein said step
. of cavitating the flow stream includes:
applying generally low frequency cleaning acoustic

> W N

energy to the flow stream.

40. The method as defined in claim 39 further including

the additional step of:
cooling the flow stream after said step of applying a
lethal dose of ultraviolet energy.

WM e

41. The method as defined in claim 40 further including
the additional step of: '
filtéﬁing the flow stream with actiwvated charcoal after
said step of cooling the flow stream.

& W N

42. The method as defined in claim 41 further including
the additional step of: '
filtering the flow stream to remove particulate matter
and heavy metals prior to said step of applying electrical

[ N S

potential across the flow stream.

43. The method as defined in claim 39 further including
the additiongl step of:

applying IR enerqgy to the flow stream after said step
of applying a lethal dose of ultraviolet energy.

LT VS I S I o
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3 generally | ow frequency cleanlng acoustic ﬁ?ﬁ%ﬂ Q the
flow sﬁ%’gﬁjﬁgl 40. The net hodggs defd % '\rés“}l %cl udi ng

2 the addl'runau coollng th er said step of
appl ying a 551"&‘95 Eﬁ'&%‘%ﬁ ltraviol et en I D]mmm The net hod as
defined injcl a| maF4nrrgher ifncl uding 2 t hex 3

filtering '$ t-ow streamrwi fih activated charcoal after 4 sald step of
cooling thée TTOW stream 1 42 The method as defined in claim4l
further2 i ntrRErn§urface safdisaishhowsindois gylindriredn fpichdausingtream
to renoye paeligihgi:e matter 4 and heavy netals prior to sald step of
. applying electrical pot enti.al acros he flow str 43. The

met hod &s def #n&f* }n%g %#EﬁPQQEtﬁﬁﬁé §3FﬁﬁPﬁg°§pFﬁg 85|ﬁ§ﬁﬁﬂlﬁﬁex)of 3
appl yi riy | #beuptgyevensed § |afy stmagmeticefiedddwitbpnd sefidahgusimy a

| et hal glosgneh Hht a6 Slc ANS Brent fl¥Wi3§/Qﬁzgéthroug is _
PCT/U895/08506 2 inner surface of said housing is cyllndrlcal sai d

housi ngy BRYREFEHing: 4 a coil formed about said housing capable of
creating 5 abrept anel eyerdrid adndis yragnetic field within said housing 6

when ary el ect i ¢ah SW dfiNar | M % SE& I HEOBERERn said first and
" 10 second ends; and
11 a high voltage ultraviolet reflective electrode

J”) 12 extending generally along said longitudinal axis
13 positioned in said housing to provide high wvoltage
14 alternating potential between said high voltage electrode
15 and said housing inner surface, said ultraviolet absorbing
16 and emitting materials being responsive thereto’ to
17 fluoresce ultraviolet energy, said source of uitraviolet

" 18 energy being ultraviolet lamps positioned at said first

19 and second ends of said housing to fill said housing with
20 wultraviolet energy and thereby impinge lethal ultraviolet
21 energy from said source of ultraviolet energy and from
22 said ultraviolet absorbing and emitting materials on
23 organisms therewithin to sterilize water flowing
24 therethrough.

35. A method of removing viable microorganisms from a
flow stream including the steps of:

applying electrical potential across the flow stream of
sufficient intensity to rupture membranes of cellular
microorganisms in the flow stream, and to disable defense
mechanisms to ultravioclet energy; and thereafter

applying a lethal dose of ultraviolet energy tao viable
microorganisms remaining in the flow stream.

W N O e N

36. The method as defined in claim 35 further including
the step of:

preventing'light from impinging on microorganisms
between said step of applying electrical potential and
said step of applying a lethal dose of ultraviolet enerxriy.

[T, ISR OIS gy
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7 rever sagdo ssioBrol first and second ends; 9 a Iongltugtﬂ@ 9
ext endi ng bet ween said f| rst zand cond ends; and 3 ﬂifdsﬁs

vol tage ultraviolet reflective el gg 12 jﬁ“‘"””é‘"‘% Ty anng
sai d I ongl t udi nHm lll UI E ltl oned in said 'hé % 5g :%gi\g el hi gh
voltage 14 al bet ween sai dl pigh v%rvagei@eec rode 15
and said housing inner surface, said ultraviol ]
emtting,mater ein onsi ve t.heret.o t 17 ce yl travj ol et
energy, daid §%€rce ﬁ??ﬁ&@ gPefl® fé“@ﬁ%ﬁgy ﬁ$ ¥ H@%ﬁi&lﬂg
posi ti oné&d amaxadﬂitzenalgsaap edcond ends of sald hou5|ng to fill said

21" oneray 1 1omat ok ey Ehoof L P Sy ol et TR o G TP o 23 PP g B ¢

21 energy fromsald solUrce o
uItraV|oﬁeteﬁﬁ§ﬁﬁbrﬁﬁ Bh8 E4PYt FRESABrerials on 23 organi sms therew thin
to sterilize water flow ng 24 therethrough 1 35. A nethod of

of 50 Y Gy e BREhSTae s ABetred on At R FBRF B ARt

sufflcﬁent MMﬁﬂﬁﬂag'Qo rupture nmenbranes of cellular S mcroorgani sns in
the flgw streampgy pfiuie Qleebéesﬂﬁltgeneenet@cnﬁﬁm%e {9ahkravi ol et

ener gy, and therea a |l ethal dose of ultraviolet energy

to viable . m&QﬁQﬂ%ﬂﬁ%ﬁﬁW%n§eWéﬁﬁFﬁ9n¢n|ﬁﬂﬂu?#QYw§%ﬁ?%%nﬁs said letiwg

The nmeshod aesdefdMad t ractalat3Bnbugyhas apglliidg 2 the step of: 3

prejenting light frominpinging on m croorgani sns 4 between said step of
p¥ying electrical potential and 5 said step of applying a |l ethal dose

of ultraviol et energy. WO 96/ 01791

PCT/ US9540850G@5, a molecularly implanted simulated emitter device
2 for treatment of contamination contained in a fluid

environment including:
a2 housing having:
a first inner surface having:
ultraviolet reflecting material thereon; and
at least one ultraviolet absorbing and
emitting material capable of absorbing ultraviolet in one
range of wavelengths and emitting ultraviolet at another
10 range of ultravioclet wavelengths therefrom;
11 a housing inlet adapted to receive contaminated fluid;
1:) 12 a housing outlet through which decontaminated fluid can
13 leave said housing, said housing inlet and ocutlet being
14 positioned with respect to said first inner surface so
15 that any flow between said housing inlet and outlet is
16 exposed to said first inner surface; and
17 a source of ultraviolet energy positioned with respect
18 to said housing to fill said housing with ultraviolet

W o Jd Ot W

13 energy in the one range of wavelengths.

47. The molecularly implanted simulated emitter device
as defined in claim 46 including:

at least one absorbing and emitting material on said
first inner surface adjacent said housing outlet that
emits blue light in response to absorption of ultraviolet

N oW W N

energy.
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1 44. The nethod as defined in claim43 further including 2 the

addi tional step of: 3 diluting the flom/strean1after the step of
appl yi ng 4 energy to the flow stream — . 4 hod as
defi ned P)rflﬁcs{orm 59@&%10%

aim 35 further includi 1 2 he ste
applying a re =rsr:g—ﬂagﬁetrc~rr ld to V|aBTEL_~‘—__EﬁTET66Tgan|sns '
remai ning i n thBEPLAGEMENTI SHEETS YHaid | et hal mm" | traviol et
energy is appl DF 9 Jan ¥99¢48. A nol ecdl ”’ im, Elnulated -
emtter devic ate Lo fgr-treatnfnt  of contanlnétlbn tontahned in a f|UId
3 environment Tncl adi Ny = 4 a hou5|ng havi ng
first inder sdrar-ac@hea\m]becularlls implante SLK‘HFFF&% GF'ét’-'-treﬁ Id@é’[ll%
material at h%rse%flm in cYaim 46 where:.n shilenstis@ng itisaviiQinir

absor bi ng and em t pateria abl e_of. _absorbing ultraviolet in

one %9 ERFFES R&nﬂﬂ%%{#@grbﬁﬁieﬁFF?g EFY?leolet at anot her 10

range of4u|traw(iqngnmndima@thsxshenaﬁruhﬁreln1§a1d souzge 9f i nl et

adapt ed tz0 | ' d; &1 whi ch
pted i Pg&?ﬁ%ﬁo&@géaﬁéﬁé% ;ré Qéglasi canlhale&bagteuelaqh S’R‘fyﬁ ic

decont am_na eave sai n ousi n and
out | et bé.ngnd-?ﬁ?ﬁﬁiﬁtgﬁﬁﬁEP%JYhafeggeéPl oigag&tFSFgﬁ i A surf ace so
15 that any flow between said housing inlet and outlet is 16 exposed to
said first in S 7s r Wl tsr Vi
posi 1 ondd wi (1 1 oons ool EgLerly [iapt AnfBU Snlalel sy t%b%?%é’%et
ul travi oRet as defigagd ginielabe bhevhangdnofaddy Boasdngs includeg: 47  The

mol ecul agl y i m3 jardehred sbabRd eAlkter device 2 as defined in claim46
i ncl udin and_emi tt.i |aI n said h

A ner Busertind et te e R RBu S RS pe s e r iRt L g r pLe
| i ght inSreseamnss ahshighi valoagel alierorsing porendsigl. to emit

6 therefrom ultraviolet energy at another range of

7 'wavelengths;

8 an ultraviolet reflective electrode extending within
9 said housing spaced from said first inner surface; and

10 means to provide high voltage alternating potential

11 Dbetween said ultraviolet reflective electrode and said

12 first inner surface, and wherein said source of

13 ultraviolet energy includes:

14 a pair of ultraviolet lamps positioned at said first
15 and second ends of said housing.

50. The molecularly implanted simulated emitter device
as defined in claim 46 including: _

at least one absorbing and emitting material on said
first inner surface adjécent said housing outlét that
emits blue light in response to absorption of ultraviolet

o WD

energy.

S1. The molecularly implanted simulated emitter device
as defined in claim 46 wherein said at least one
ultraviolet absorbing and emitting material is chosen frocm
the group consisting of:

hydronzincite;

uranium + lithium fluoride;
fluorite + europium;
andesine + europium;-
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WO 96/01(3& 291 PCT/ US95/ 08506 1  48.
The ol eduPaMPY ™ npl anted sinul ated gnjtter device 2 as defi REFSA-EIGFm 46
wherei n sai d hpusrn T ner i3 sdurface is a cylindrical surface having:
4 a Iongitu@ﬁﬁﬁgcé‘ﬁE%%ﬂﬁﬁ% erein said source—of 5--uktraviol-et energy
I's seal ably co1EFcLed9tdhaaN69Ho sing 6 and extend lly along said

| Ongi t udi nal dki gte ...... 1,,'43 ....... THe mol ecul ar | y i n.pigiﬁﬂﬁ{l wnlﬁﬂl mtter
device 2 as defined in ¢l a m46 wherein said housi NESIIER - first
and secorl endseprthoclamesec@uragifumgyi ol et emtting material capable of 5
response%do hi gy y8kt3ge alternating potential to emt 6 therefrom
ultraviolet energy ai afother range of 7 wavel engths; 8 an ul travi ol et
reflectidde el ecPEB&EOd®SIndi ng Wi thin 9 said housing spaced fromsaid first
inner surd ace;, Apdrd@incifRgns to provide high voltage alternating
potential, 11 between said.ultraviolet reflective electrode and said 12
first i r surPEEEATRRE S rei n said source of 13 ultraviol et ener gy

i ncl udest4 14  sahgeilitef; ultraviol et |anps positioned at said first 15 and

second qggs of §@i@r§§#§§”%-lit iur& u&gg§épﬂ ecularly inplanted sinmnulated
6 =

emtter vice 2_as ined in claim46 I ncluding: 3 at | east one
absor bi and efttiPgdtRdterial on said 4 first inner surface adjacent
sai d housi ng oualehofbal;

18 amethyst;
f:> 19 ceiestite;
20 danburite;
21 diamond; ,
22 . dolomite;
23 dumortierite;
24 forsterite;
- 25 gypsum;’
26 hydromagnesite;
27 ktypeite;
28 microcline;
29 cpal;
30 pirssonite;
) 31 plumballophane;
- 32 simpsonite; and
33 wollastonite.
1 52. The molecularly implanted simulated emitter device
2 as defined in claim 46 wherein said housing includes:
3 first and second ends, and wherein said source of
4 ultraviclet energy includes: .
5 a pair of ultraviolet lamps positioned at said first
- 6 and second ends of said housing, said housing further
7 including:
8 means for generating at least one varying magnetic
8 field that extends within said housing and extends to

interact with said pair of ultravioclet lamps.

=
o

1 S3. A chamber for stunning microorganisms including:

TN S
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5 emts blue light in response to absorption of ultraviolet 6 energy.

51. The nolecularly inplanted sinulated emtter device 2

cl ai m AWOon#60129! sai d at | east one 3 ultraviol et absorbi ngperrgsesmssdsi Ng
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as defined in

1

material is chosen fromd4 the groupgepnsisting of: 5 - hydronzincite; 6
uranium + |ithifu ﬁLAEEMEﬁTSﬁEET fluorite + eurogpium -8 .andesine +
eur opi um WO 96/0{J9 o 72 mlr W
orthocl ase + elir gpipunf! 9 @O/‘?@‘Flurl te; 11 ben“mm I I"Mm '"l
hydr ozi nci t e; SR e G - XL 14 ~scheelitég; ¢1 Fanlte +
a0l S ek, | e 33y i
'dunDrtlérlte a srunning chappes; °u2$et: gypsum 26 hydr omagnesi t e;
27 kigypei t & pldfralitfy C6PCtlbSely spaced cathode and anode plates
5 having: '
6 first and second surfaces defining at least in
7 part narrov passageways positioned between said stunning
8 chamber inlet and said stunning chamber outlet through
9 which flow paths are defined; and
10 a2 high voltage supply connected to said plurality of
11 cathode and anode plates capable of producing electric
12 potentials there between of sufficient magnitude to
13 disrupt cell membranes of celled organisms positioned
14 therebetween and to stun viral organisms positioned
15 therebetween so such are unable to mount a strong defense
16 against ultraviolet radiant energy. .
1 54. The chamber for stunning microorganisms system as
2 defined in claim 53 wherein said cathode and anode plates
3 are'spaced at about 254 micrometers to about 127
4 micrometers.
1 55. A chamber for stunning microorganisms in a flow
2 anludlng.
3 a stunning chamber inlet for the flow-“'
4 2 stunning chamber outlet for the flow;
5 a cylindrical inner wall surface;
6 at least one radial disk electrode positioned
7 concentrically with respect to said cylindrical inner wall
8 having:
9 an outer cylindrical electrode surface closely
10 spaced from said cylindrical inner wall surface, said
" 11 outer cylindrical electrode surface and said cylindrical
12 inner wall surface being positioned so that all flow
13 flowing from said stunning chamber inlet to said stunning
14 chamber outlet must pass therebetween; and
15 means to apply an intense electric poiential between
16 said at least one radial disk electrode and said
17 cflindrical inner wall surface.




29 oa,
and 33 °%QﬁV%§IQﬂ1te 1 52. The nolecul arl ,
emtter device 2 as deflned in claint46 wheseFr 1 saﬁﬁgg

J
st ond second RN AR DR o s ;z;C%i?fﬁ‘;ﬁ;;t 9%

pirssonite; 31 pl unbal | ophane; 32 _ __ sinpsonite;
£ U ed
ncl udes: 3

and second ends of - Sai H hWbusi ng, sai d housi ngDR&rt1e ki 4ing: 8
nmeans for generating at | east one varying na-”"“’"'uﬁ fleld t hat ext ends
Wi thin said h@&gsi ngrizedchanbedsfor @unniegaviicwiodrgemismags deéfined

ul travi 0ot ;A% im J5 SinefetRRE LRLnALHG CRAMB OORRASYE | nCl uding:
WO 96/ 01 PCT/ US95/ 08506

73 3 REPmAGEMENTRSRERYDY having:5 stunning chanber inlet; 3 a
st unni ng4chanmber outd ebod¢ cylifdplioeal sty fatecposdyiapaged cat hode and

d | 5 hayv
feast | nd7 BEPCaRET e Dhecxiehins opod FRLTaRRe R i e bl ohllads?,
chamber Enldbwnatnﬁam efusaidgathisbst Quﬁléﬁdﬂﬂﬂnﬁﬂﬁx)Q%ﬁ@hrﬁﬁgwqmﬂkm
are defip o%'lan]c%ied éohtﬁQtVQ.lLF.a§§0§UEEb)ﬁ g@&@:egaﬁlﬁpnﬁaeﬂambe&al ity of

11 cathode ode pl ates capab rod u0|n electric 12 potentials
there beBwedRlft & f$21EnftHBRANEUGBapRer outlet must pass

9 therebetween, said means to apply an intense electric

10 potential between said at least one radial disk electrode
f) 11 and said cylindrical inner wall surface also applying an

12 intense electric potential between said body cylindrical

13 surface and said cylindrical inner wall surface.

57. A device for acoustic distressing of micéoorganisms
and cleaning useful in a fluid sterilization facility
including:

a chamber having:
an inlet;
an output; and
at least one piezo-electric device for generating
acoustic energy in said chamber; and
drive means connected to said piezo-electric device to
drive said piezo-electric device aﬁ a high frequency for
producing‘cavitation of the fluid to distress
microorganisms in said chamber and to drive said piezo-
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electric device at a lower frequency for resonating out
said inlet and outlet for cleaning.
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58. & system for treatment of contamination contained
in a fluid environment iﬁcluding:
a housing having:
a first inner surface having:

ultraviolet reflecting material thereon; and

at least one ultravioclet absorbing and
emitting material capable of absorbing ultraviolet in one
range of wavelengths and emitting ultraviolet at another
range of ultraviolet wavelengths therefrom;
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13 disrupt cell nmenbranes of celled organi sns positioned 14 therebetween’
and to stun viral organisns positioned 15 therebetween so such are unable
to mounwaeaerreng def ense 16 against ultraviolet radi ant eremgsssessss 54
The chanber for stunning nmicroorganygns systemas 2 defined in claimb53
wherein said cathode and anode plates 3 are § m croneters
R [ R R el
m croorgani s Iudlng 3 : ﬂthdﬂﬁh% nlet for
the flow, 4 * & stunﬂln c anber outl et fofllhe FLgg 5 cylindrica
I nner Il surface;g C ned 7
13! eﬁi  Srter %I@aﬁ@é’d g g#ééeﬂg é&fif!ig.&ﬁ%edo

concentrlcally mnth resp Indric I nner wa aving: 9

- an out & cﬁLQ#ﬁncal el ectrode surface closely 10 spaced from said

cyl } ndlmcal i nner wlﬂ%ﬁﬂrﬁ?mtm otrﬂﬁouautm:.ﬂxld@dénﬁahlﬁla%@w Oge .
surfac said cylindric S Sur siti.oned so that
all fl \%/ 1 ]Tul cgm na/gr{ fir.'%an‘{esasﬁildgt%%‘hnsleubgc R ﬁ@&?ﬁ?& gégg Bunni ng 14
chanbed 4ouiugtl ety e ing Pasict dradesith am%BEl@-'-t toesasdt Sizppl inmer nt ense

el ectrhe PRUAHIE NSRS 5@5@1&« Belikssh S0 BRI $K18keQHLde and

said 17 cylindrical inner
PCT/ US88/ 08Fg-et 1s ©xpaged &9 S n%’e‘Fs? oA RRE FRRE2RREr 8BAgani sm as
defined72 in clai mbsanreiof sal teatisletngendegpepos beioded: with an

elongaa% b%@%ﬂﬁ%@rEB said housing to £fill said housing with
19 ultraviolet energy in the one range of wavelengths; and

20 a pulse pump to pump the contamination contained in a !
21 fluid environment through said housing in finite
22 quantities. -

59. The system as defined in claim 58 wherein said
hous;ng includes:
a first end adjacent said housing inlet; and
a second end adjacent said housing outlet, and
wherein said source of ultraviolet enetgy includes:
a pair of ultraviolet lamps positioned at said first
and second ends of said housing, said system further
including:
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means for generating at least one varying magnetic
field that extends within said housing and extends to said

[ andi pad
- O

pair of ultraviolet lamps to interact therewith.

60. The system as defined in claim 59 wherein said
means for generating at least one varying magnetic field
include: N

a first coil about said housing positioned adjacent
said housing inlet; |

a second coil about said housing positioned.adjacent
said housing outlet; and

means for supplying reversals of electrical current to
said first and second coils so that said first and second
coils produce varying first and second electromagnetic
fields respectively whose polarities are opposite.
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1 63. The system as defined in claim 58 including:

2 means for generating at least one varying magnetic

3 field including:

4 at least one permanent magnet positioned adjacent
5 said housing inlet to produce a magnetic field within said
6 housing;

7 a coil about said housing positioned adjacent said
8 housing outlet; and

g means for supplying pulses of electrical current
10 to said coil to produce a varying electromagnetic field

that interacts with said magnetic field to wvary it in
synchronism with the pumping of the finite quantities of
contamination contained in a fluid environment through
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said housing.

64. The system as defined in claim 58 wherein said
housing first inner surface is a cylindrical surface
having:

a longitudinal axis; and wherein said socurce of
ultraviolet energy is sealably connected to said housing
and extends generally along said longitudinal axis.
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65. The system as defined in claim 58 wherein said

2 housing includes:
3 first and second ends;
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said housing with 19 ultraviolet energy in the one range of wavel engths;
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(57) Abstract

A system for reducing biological organisms in a liquid effluent to no-viable organic molecules that includes: a stunning chamber (38)
that applies a voltage potential across biological organisms to break cell membranes and disable the defense mechanisms of viral organisms
to ultraviolet radiation; a cavitation chamber (86) to physically destroy any remaining membranes of biologicals in the effluent that may
play host to viral organisms or allow such to hide therein, the action of the stunning and cavitation chambers releasing interferons; and a
molecularly implanted stimulated emitter (MISE) chamber (108} in which high levels of ultraviolet radiation and electromagnetic energy
are applied to virions and spores that remain at frequencies that are readily absorbed and operate to dissociate any viable DNA and RNA
strands remaining, to thereby cause "death”, The resulting effluent is pulsed through the stunning, cavitation, and MISE chambers to gain
maximum effect thereof.
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1 64. The systemas defined in claim58 wherein said 2 housing first -
inner surface is a cylindrical surface 3 having: 4 a |longitudinal axi's;
and wherein said source of 5 ultraviolet energy is sealably connected to
sai d housing 6 and extends generally along said |ongitudinal axis. 1

65. The systemas defined in claim58 wherein said 2 hou5|ng |ncludes 3
first and second ends; WD 96/ 01791

PCT/ US95/ 08506 4 a second ul travi ol et enlttlng mat eri al capabl e of
5 response to high voltage alternating potential to emt 6 therefrom

ul traviol et energy at another range of 7 wavel engths; 8 an ultraviol et
reflective el ectrode extending along and 9 spaced fromsaid first inner
surface; and 10 means to provide high voltage alternating potential 11
between said ultraviolet reflective electrode and said 12 first inner
surface, and wherein said source of 13 ultraviolet energy includes: 14 a
pair of ultraviolet Lanps positioned at said first 15 and second -ends of-
sai d housi ng. '
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