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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to bottled water (preferably
refrigerated) dispensers, and more particularly to an improved
bottled water dispenser for dispensing water that has been
sanitized using ozone and more particularly to an improved method
and apparatus for sanitizing water that is to be dispensed from a
water cooler of the type having a cabinet with one or more spigots
that are manually operable to dispense water from a reservoir water
supply that is hidden inside the cabinet, and wherein air diffusers
of improved configuration are disclosed that can be used to diffuse
air into the reservoir.

2. General Background of the Invention

There are several types of cabinet type water dispensers in
use today. One of the most common types of such water dispensers
is a floor standing cabinet having an open top that receives a

large inverted bottle. The bottle is typically of a plastic or



upsi de down and placed on the top of the cabinet with the neck of the
bottle extending into a water filled reservoir so that the water seeks its
own | evelwpm2tmy06 eservoir during use. As a user draws WRCEUShroms&a spi got
di spenser, the liquid level in the r@&servoir drops until it falls bel ow
the neck of the bottle at which tinme water flows fromthe bottle and
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the, fi veegaldigry weisit,| wsllaveterhedbedorbyao a reservoir that is hidden
inside the cabinet. A float valve or other water level controller
can be provided to insure that the reservoir is always filled'with
water but does not overflow. Water that is transferred from city
water, well water or another source can be filtered or otherwise

25 treated before being transmitted to the reservoir.

All of these types of water dispensers that employ cabinets
typically have one or more water dispensing spigots on the outside
of the cabinet. These spigots are typically manually operated, but
can be automatically operated. For example, water vending machines

30 dispense afte; a consumer pays for water. The water is
automatically dispensed when coins are fed to the machine.

One of the problems with cabinet style water dispensers is
that of cleansing the reservoir from time to time. Because the
reservoir 1s not air tight, it breathes so that bacteria can easily
35 enter the reservoir over a period of time. The reservoirs are

typically contained within the confines of the cabinet and are not

easily accessed and cleaned by consumers or end users.

For inverted bottle type dispensers, in addition to the
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children have also been known to drink directly from the spigot,
probably because the spigot is located at a distance abové the
ground that closely matches the elevation of a child's mouth at an
early age. Therefore, sanitation of the spigots as well as the
o5 reservoir should be a part of routine maintenance.

Process ozone diffusion by bubble reactor method in small
static volumes of water with abbreviated water columns to diffused
ozone levels satisfactory to disinfect microorganisms in brief time
periods can be difficult to achieve. The chief hurdle involved is
30 OZone diffusion contact surface area and time. The present
invention is directed to an economical means of overcoming each of
the factors that limit process ozone’s potential disinfecting
capacity. It is concerned with the optimization of each point in
small automated ozonation systems both upstream and downstream from
35 the ozonator. The object of this effort is to devise a single,

economical, high longevity system capable of sanitizing all of the
shapes and sizes of water dispensers in use today.

Until recently, the ozone water and related equipment
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Attempts at using prior art to address small applications have
resulted in either failure to achieve minimal levels of
sanitization or where success was achieved, systems that could not
remain cost competitive.

25 A number of factors influencing ozone diffusion into water by
bubble reactor methods and their technical limitations related to
small applications follows. Due to cost and space constraints
small applications are limited to the use of small ambient air fed
ozonators capable of generating less than 1% by weight ozone. This
30 is contrasted by large scale applications’ use of chilled LOX fed
ozonators capable of generating up to 12% ozone by weight. Ozone
is much more soluble in cold water than room temperature or warm
water. A particular small application has little control over this
factor. The water dispenser application is fortunate in the sense
35 that average water temperatures are in an optimal 4-8 degree

Celsius range. A large hurdle for small applications exhibiting

static water volumes with a short (i.e., a few inches) water column

is the ozone to water contact time. Bubble reactors usually vent
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inverted water bottle) cannot blow large volumes of ozonated air
into a small open systems bubble reactor reservoir containing a
small volumes of water without either causing air displacement
flooding of the reservoir or producing a substantial vapor phase
95 that vents most of the water from the reservoir and reserve by
evaporation. An additional difficulty is the loss of minimal head
pressure, production of a large bubble with inadequate surface
contact area resulting in a near total systems loss of process

. ozone. These factors are subject to optimization and are key to
30 small applications success. Though large applications address flow
control through fine bubble diffusers, its use is confined to high
ozone concentration feed gas, fed through a high volume of fine
bubble diffusers primarily for oxidation of bio-solids in moving
volumes of water where bubble retention time is not critical. The
35 data does not deal with potable water disinfection or sanitization
parameters. Consequently the data on diffused gas to water and
diffuser area to water volume ratios do not apply to low ozone

concentration, time dependent small systems potable water
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large"cygEiali @Sl idh fruser technology. The purpose behind optimizing
airflow is primarily twofold: first, to increase air dwell time
across a cold plasma coronal discharge tube to increase ozone
concentration and second, to reduce the large bubble fraction
5 generated at the surface of a diffuser. The generation of small
bubble sizes in gas diffusion bubble reaction chambers in order to
increase surface area and contact time has long been an industry
dream. However, the lack of need generated by past engineering
success has caused industry to stop short of original goals.
30 Diffuser manufacturers have engineered small pore size, low
permeable diffusers that in some cases require greater pump
pressures for flow initiation. Higher pressure materials are not
optimal for small low pressure/volume open systems applications as
they decrease pump life and often do not supply an adequate volume
35 of small bubbles for ozonation. Quite often, they are more subject
to pore plugging than lower initial bubble pressure materials. The
author’s testing indicates that different manufacturer processing

techniques for a single given media exhibiting identical mean
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appl i cations ) ) ) i
59 Mmean pore diameter/internal bubble pressure diffuser material

producing specific bubble sizes at 0.05-1 liter/minute flow volumes
in water columns ranging from 1-50 inch heights, include active
pore spacings equaling thrice the bubble diameter both laterally
and vertically at the diffuser surface where mean pore to bubble
o5 diameter ratio ranges from about 1:12.5 to 1:50. Application of
these ratios to media diffuser surface area is tied to performance
test treatment studies involving given water volumes and column
heights, independently varying airflow rates at known ozone
concentrations, and noting bubble size and bubble population size
30 with respect to dissolved ozone concentration over a given time
interval.

Once transfer efficiencies are determined for each situation,
variable diffuser surface area tests noting bubble size and bubble
population are performed and transfer efficiencies determined. By
3 comparing the various flow and time varying studies against

diffuser area studies and comparing bubble sizes and populations,
one arrives at the optimal diffuser material surface area, flow

rate and dwell time.



represents a bal ance between bubbl e size and bubble volune. 5 Industry
experi ence has been negatively influenced by m sapplication of fine pore

si ze di f fweera02706 hi gh solids and TDS fluids that pronot@Crasoziqes e

pl uggi ng, experience that crossed ov8r to |ow mneral and solids water
species |like potable water disinfection. Furthernore, |arge comrercial and
i ndustrial P@igppladmtatfonsceouédchat ahfloricciewntiiats" gizdsgnapiod tepstibns

that - opgtakentd houns, i day. pHigMse Blokeey [10e Pale $iged fLusers
application was |argely aban oned y wast ewat er “and pot abl € "wat er
tregt néptustiryof epmreriesservabhens hednl ackegétiwséar chiddafachord b
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si ze s%g% a?gsﬁ%ﬁhdﬁkeég;pﬁﬁ% %?gigstH%?GEhgﬁﬁﬁlﬁﬁlﬁikﬁr %%#%ﬁ%sw§§5$
from t déssmakbeionnt erftoruheoted-epor el alf geret epsmeecdnli n and t uahbyseveay
mat eri g sted. This.is often_conplicated by an inability to effectively
seab os?p%%?%%%aPscéﬁ)ééffgﬁ:a?F%ngk pwé§%V%go?e9§ﬁ%§}9rﬁ%sWﬁ%ﬁ Ehet
per neabperayechanhelirgl awsagre the first to term nate | arge bubble 25

producti on en airflow rates_are reduced. Thi,s_adjustnent allows existing
di ffusers t@ﬂ8péF§ie° t VR&ar #%?%dp8§§ijﬁjﬁépQ&??VS§ﬁa WY G ARP a¥eg

st opgapangasyr ebamniioheHed§ 6fa SN rRMIRSLTENGa @Rt FRlatment out of
di ffuser-airfl ow bal ance ongf |1 bubbles with reduced |arge bubble
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fractiBRSHi sPPAGT Ryt LeRquat ki % skESeapGhhl 8236 véPunedcBarekbre for

ozonat bpviRELUyS eayiapprreyi MRielni 28@% ofo opghe, f kaw rate N ayesags:f on any
gi% n difi ser and water colum height. This air volune reduction
appr oxPHat el 3P FeLeme o gt (4 IWFECe Ied N Sdis FeXPLRgTSasr Odi ReUsi on

char acf eff k& £Smadbei NI £568mb A¥ENL hQGvE HUSHHr Ovi des an inproved sel f 35
sanitizing water djispenser apparatus as well as a nethod for enerating

ozone for cihe&RPRGNt AeLfBSBFYBRNUAAGIIKE IRatteP icortial iePdyge hihnet POBRI EF
SUMVARY: £Fu J6Es | NWENT O 00264082060 RE TR0/ LA 38 » 9 sThadREESeN arge

invention provides a serf S anitizing cabinet Type
5o Pore sizes that channel high air volumes away from the smaller

interconnected pore diameters occur in virtually every material
tested. This is often complicated by an inability to effectively
seal off material connection air leaks. Testing revealed that high
permeability channel flows are the first to terminate large bubble
95 production when airflow rates are reduced. This adjustment allows
existing diffusers to operate at near rated design capacity and
will serve as a stopgap measure until better solutions emerge. The
optimal diffuser-airflow balance of small bubbles with reduced
large bubble fraction displaying adequate remaining small bubble
30 volumes suitable for ozonation occurs at approximately 50% of open
flow rate on average for any given diffuser and water column
height. This air volume reduction approximately equals the large
gas bubble volume displaying poor diffusion characteristics.
The present invention thus provides an improved self
35 sanitizing water dispenser apparatus as well as a method for
generating ozone for cleaning the reservoir and the water contained
within it.

BRIEF SUMMARY OF THE INVENTION



wat er di spenser that includes a cabinet having upper and lower end 5
portions, the upper end portion of the cabinet having a cover. The upper
end portiwpoeam7bouse a reservoir that receives water (egPCTfushr/enssl) from
a muni ci pal water system well, or fr®ma contained bottle. An upper
openi ng can be provided in some nodels for receiving and hol ding an
inverted a Watt becebnwabaveheign Brbvibegah! Sa5) "drorbet Hiisp ertieidie Ty pe
bottl e _cont ai,ns_wat er %g %e. da gensed and provides a necﬁﬁp rtlon and a
di spen¥Phg ot PRENSHSr t16h. 1RHBSEPYDI FaRONERI MRUIHF tHRRFT P ds
vvat r porheéonegoled apgedi énanpedtlénr@frtggr@ébmeiswﬁﬁn@@olcsoﬁéle Wyelee r
in 15 the reservoir reservoir can ogtlonally be heated. A
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di sposedivktbdn Ehemr aSﬁiﬁMQt:IipétL faeeloyesrend Porlj oy tiheiec! cam:alned
prefergblﬁ next_to the reservqQir wall so that bubbles emtted % t he
di ffus8PThefp SBPuB'RARE r 8B&RH69r %%@lkﬁ?opﬁﬁvbéeﬂeJdénéPﬁﬁoﬂn? ektipd6ert ed

Wi t hi nrkBeikeugi nthd Fhewdkhgesin CORMYAL At & Wi H:Ba @rfr WHHEY T QeCql I \3-Gzone
fromthe_ozone enerator housing to the diffuser. A bl ower enerates fl ow
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the prafiepeadeaybadidreptovoaese LCaebe %6§E§8ht e 10 hhs é§§§ﬁ¥0'o'hta§t0r
to a flom/channel that is upstream of the water dlspen5|ng spigot(s). The

spi got PPELHPBYi ded with a switch for activating the ozone generator for a
sel ect ed t'ﬁ'er‘e@e‘%rv‘beil ddie: D700e GSPREAL Rhel SaAGdtYalehd AhafeselEChed

time interval %& a fewmnutes). After 30 the selected tinme Interva
t he oz@ﬁ@lgén@’rnat spenspdt Moffel rHige ragiomevgteanepalesthe matiewwishia

time p@ﬁéoge§8r901§ f@ﬁ%”&@%b?%blr'@egrgﬁklkﬁaﬁ ?pb@'%gﬁk%% aﬁYdﬁ%?ﬁs%&

ozéhe. The air punp is then shuf of the refrigeration syst
conpr e$So¥ - SEaARUS @@@ﬁﬂlhﬂbbkﬁﬁuxnﬁ@ thel rehervaier . tBS ﬁhéfusEtubenngan
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of the reservoir uch a rin can oSl 0ose'to
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20 An ozone generator is supported within the housing. Flow lines

communicate with an air pump to cafry ozone from the ozone
generator housing to the diffuser. A blower generates flow énd a
flow line connects the blower to the ozone generator housing. In
the preferred embodiment, ozone can be transmitted to the reservoir
95 OF to a flow channel that is upstream of the water dispensing
spigot(s).

The spigot is provided with a switch for activating the ozone
generator for a selected time interval. The ozone generator is
activated for a selected time interval (e.g. a few minutes). After
30 the selected time interval, the ozone generator is shut off. The
alr pump continues air flow for a time period (e.g. a few minutes)
in order to help disperse any odor of ozone. The air pump is then
shut off and the refrigeration system compressor starts operation
again to cool the water.

35 The diffuser can be a ring shape, positioned around the side
of the reservoir at the bottom of the reservoir. Such a ring
diffuser can be positioned close to the intersection of the

reservoir bottom wall and reservolir side wall. The diffuser can



partially covered with a non-porous coating. The reservoir 5 preferably
has a center portion and the diffuser ring preferably has openings

posi ti onewotoe/10i7pe€ct air away fromthe center portion of PCRASORSHSYOI I .
The reservoir can include a generallylovertical side wal I The di ffuser can
be positioned to discharge bubbles against the side wall so that the side
val | iRe sF b EEIRATH A L riF B ehbit td&PFﬁg‘d§§nPtT’§F“ﬁ650?o’fﬁ tieEetvoir.

The ozege: geney at@svdossi RG t¢aNaben60Aps ses @omr&%per Theusi &ige €61 1 0N,
a | ower housi n? section and a gasket positioned etween the upper and
Y
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housi ng. A blower generates air flowto carry air into the ozone housing
and frof iR TRIVRECHEner BROr rHRVEY Y t @21 NG} #deli 3 fIRReralhrl i vhatrigal a

HEPA  §{kd efagan Becppwrded as 4ie 9irpbat akenEaMYes i aidiRORe bubbles
m croorgani sms. 20 The present invention provides a conpact, brief, high

i nt ens?IFi NSt Pt Tl 26mak ison thpdl dhangidet BrldobF ercEaRPed Z2at Forozeyst em
and an, \yp1 oy eq, PZONEs JeEl M AP0 £ LUDS" v d SeF, 51 gures 30-35)  The

engﬁ)neerl ng function dictating conpactness Is the space constraint of the
i nsul at ed upper ozeser vainexdHidy i hguesnpardarenbe 25w rd seghi ebl avookrper

rese“’tﬁéﬁs:,rT %ﬁ%ﬁﬁﬂt E“YSQEkOHSP{"s%gd%%c%lo%e' Irhac%p %’%géé:sggozone té@d‘“ €

for achievin of t ést possi elivery pa 0 an
i n-reser voetweeh ubeomlp?ﬁst emd floywen néedtzi engs ¢ helinc alzopeursstrahtad: oz ohe

degr adation hosses and ol 1AKING, AdNANLRGe ol Ml ke, pEaXLILY 1.t he

reserv0|r coo0 Coil OWer— air errpera ure as oppose T the
daacslmsln@owmblmir wofflmfb reipyl drot Wlst@ﬁsthmtkagxﬁmg)n afndolower

conpac Dess i s uni onent _co 5| Clt and rellabll t.y
prese h nl\slaen |oanl]} frlg&nggscgﬁrgp%%? at't trg)tt?'u O&sonsel }rﬁg e, rgeﬂ]%b rOmr?ﬂijged

and cosiodd eéfiecétwe, handidgspbaybet hérablilfiftysetra deldgtiemad lygw cdsEBA
concen fted stream of Qzone to a d| %um on systgfg&gee ed to repe%t edly

"spi ke ozonat e malS , FirangiSiy §fat r¢ vof ufrest t eF 9% o HI VM Henand
f aucetmidt spensadi svas er fl ow st ream Wth the WO 02/102706 PCT/ USOZ/ 19158
112 bresent el contact i ffusion ; Rrevily IS lmeratiye e’ i gn
intensity, automated ozonation cycle and water cooler sanitization
system and an improved ozone generating “tube” (see figures 30-35).

The engineering function dictating compactness 1is the space
constraint of the insulated upper reservoir chilling compartment

95 of a typical cooler reservoir. The present invention provides a
self~contained ozonator module for achieving the shortest possible
delivery path of process ozone to an in-reservoir diffusion system
for minimizing chemically unstable ozone degradation losses and for
taking advantage of immediate proximity to the reservoir cooling
30 coil’'s lower air temperature as opposed to that of the compressor
compartment.

A final need for systems integration and compactness is unit
component cost, simplicity and reliability. The present invention
provides an apparatus that is simple, reliable, rugged, and cost
35 effective, and displays the ability to deliver a low cost,

concentrated stream of ozone to a diffusion system needed to
repeatedly “spike ozonate” small, changing static volumes of water

or to an on demand faucet dispensed water flow stream. With the



achieving |l evels of sanitization not previously possible by mcro- 5
ozonation systens and small UV sanitization systens alike. This |evel of
ozone corwerienex7p©n fromair fed mni-ozonators has not IregruSavaiib&abl e for
wat er cooler sanitization in the pastil being available only in bulky form
requiring either chilled feed gas, bottled oxygen or LOX as feed gas. 10
The preseaent nvjerme‘rlmlimoviC@@§alﬁith¢1icflim;§litOnnf'h'fe‘i’ﬁa’h§“ HE T oE2EHEReS in
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addition to cool er sanitation wat er ality is ure
bei gg sanhahiynf systemsurptd osmatl abVv tsameé;lzafh@nprsa&@mms nvehkeéonThis

pr ovi desya; SBLogLbhaucsh BARLLAYLEd Midih 1% 1 S Lebaconpeched hoo

ozonat or power Ci rcult causi ng circul t urin I e | ngerval
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config h f e v tLoes I te nalsa
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In anobh‘etledbozdygentoraL®1§seasv:6eedvg>asme-pressure change float sensor or

air- or watgr-bgrn g;cfferen |1%In ressure Lr nscguccer can _be noynted in the

cobber reservoir, “whi ch™can &3 VLS Calsd Tt R G bn At T o2 PanBiHEPh

operatomonamcbrds me!sa;lmle fdﬁ&lr&iﬁﬂmmﬂsarﬂj‘ tsdrordi syyes ngomattlemrri mat edis25
channel  via fl ow

Qzone i s _suppli.ed ozonat or / to _a faucet
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const rgeiibbyi g exdsasemldf Gudnig tsicaelitﬁ?fy dioff u@aguﬁmmn @ﬂ;gaume}ciin@w f
stream.for _naki ng and di spensin res zonat ed wat er thout fear of an
ozone lﬁeapfe?irflgt §n§6nhé§8r8ro%ﬁge§afae %]r?d; q&fe %‘?i‘i”\r!w% EEGL BrbPefties
of _;)r eshtyoswzodrt eshved sd afe alﬁn@mnart@roiab@reracgaf:m@ndaafs&ﬁgt Eyecfigans
for® sanj ti z%ﬂg% aol er e§her| Qr, drinking utensils or, for neutralizing

a
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repetitive reservoir and reservoir water spike treatnment with a

concent TRt 835 B2 oPRVEYRT - HRET VETREP BF T her by StIeReF RoRpressernEyelecsr

througho tadeiveeat40l 4 eF HihmE UAdWidha€oP! @it COMPELSSOLEQL €Mai ning in
operation, brief ozonation tine to W 02/102706 PCT/US02/19158 12

baggeri a- st i EUPEREFs TRRIGHERN by PasstIRIBIES] FaliBREnassure change
float sensor or air- or water-borne differential pressure
transducer can be mounted in the cooler reservoir, which can be
used to cause the ozonator to remain in operation until pressure
restabilizes after dispensing is terminated.
25 Ozone 1is supplied by an ozonator/pump to a faucet water
channel via flow stream to an additional diffuser located in the
spigot water channel. This construction injects small guantities
of diffused ozone into the flow stream for making and dispensing
freshly ozonated water without fear of an ozone in air safety
30 hazard. The safe and effective antiseptic properties of freshly
ozonated water are known and offer a safe and effective means for
sanitizing cooler exterior, drinking utensils or for neutralizing
potential biohazards and hazardous organic chemical spills.
The present invention provides an energy efficient, low cost,
35 intermittent repetitive reservoir and reservoir water spike
treatment with a concentrated ozone cycle activated either by
cooler compressor cycle or through timer/controller circuit with

cooler compressor remaining in operation, brief ozonation time to



interval, cycling continuously over a 24 hour daily period, and/or 5
manual ozonator activation for dispensing freshly ozonated water, ozonated
to non-t awo@2/1006 har nful , bacteria-static |evels. |In thi®CTfisehiass no
harnful bacteria is contained in the Remai ning bottled water or cooler
reservoir or water dispensed froma nunicipal source fed point of use. 10
The presemriavemion’ slevgher Dutbewsd andy ativées e ¢V edtyetbaigiomast'ieen

demonsiyat o ef lii\{'ﬁ;pic%n@i RO ILARSEE! 20h40hbhusads1 9200L: 400 difgnll ant
secondary peroxyl® gro residual's fromcool er reservoi ter to water

cont aimRItld h aweratdotadtesanviarm tfae dispansidaried sidl oo dye tas tvather e
indig i1 SNt u L nt | - er, AVZe]! - r.1hot -
cont a?onﬁrga%\ic% é:?) ﬁgﬂaggggé, Jg%‘? P(lj?rsés?o Ved a;c%e{l\réangstfaet?lséﬂ?tg%glgétﬁ:t& Wat er
col or i faphien watehdymfell bAfterianiszonatiednedytheths remainiveg ddifssd
ozone m.xing.tr r bottle. is o e eo'gg.n;.
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new f extwres Bd graliritheofvatser. service industry's onsite automatic
sanitizati R0 tions.to_j ncJFEgrel, norg-i nd bottl.ed

. resSent fnven OW%ycﬁlokﬁﬂsre erygér g ve Ccycli
wat@r sanitization, but {o faucet vatercourses and” arspehded’ Gater 48
wel | . hEe baae tdemem/stanrtteal |ef fedcttwe t ihounickimn avdvstyel ofg diobfwesed
sanitizers with sufficient mcrp-chip nenory 25 can be, programed t
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intermttent repetitiv bacteri a-static cycle cool er,sanitization cycles
as Welﬁtaapsopat”ncg Pﬂéﬁ%%l %éf@ertrelsge ‘%&ﬂ%af@ﬁlé%?ﬁ(@y Joszoh’éjfjéaéu‘a? pehs&d dat er
30 fungidiyr Weseveity anwhlbker Bdeitanr! &gnkei oaonahhosrcyel edded,eqiijd ed,
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ozonator cycle with the cooling cycle. 1In the event a conpressor cycle is
| ongertd HaT SheBAEG 1 Fot S RIFENFhIPETN iFEEpPKEIBBRAPENBASL VE Y ARAF3TAS up

may refid hiter Y fdadiioHARmH Hdddmr/ control ler circuit that allows
for WD 02/102706 PCT/US02/19158 13 start-up with the conpressor, but shuts

" of aft er Pseniey festpges extend the water service industry’s onsite
automatic sanitization options to include not only cooler reservoir
and bottled water sanitization, but tc faucet watercourses and
dispensed water as well. The same timer/controller circuit found
on auto-cycling cooler sanitizers with sufficient micro-chip memory
55 can be programmed to include both long cycle compressor disconnect,
ice ring melting, ozonation to antiseptic conditions, subsequent
dissipation, compressor reconnect and intermittent repetitive
bacteria-static cycle cooler sanitization cycles as well as the
manual override activated freshly ozonated, dispensed water
30 function.

Where only an intermittent spike ozonation cycle is required,
the timer circuit in some cases may be eliminated and a more
simple, cost effective ozonator-pump-diffuser set-up can be
installed on a cooler by power circuit attachment to the cooler
;5 COmMpressor so that pump and ozonator cycle with the cooling cycle.

In the event a compressor cycle is longer than needed for
achieving antiseptic conditions, the above set-up may require a

simplified programmable timer/controller circuit that allows for



di ffused ozone level cycle width has occurred. The cycles that are 5
available with the present invention were not formerly possible or provided
for by prworo2asxroexanpl es of retro-fitted or integral auteTaso/19168 wat er
cooler air-fed m cro-ozonator due to Bheir inability to achi eve ozone
concentrations and diffusion transfer needed to spike ozonate" a standard
cool er ssastauPcvitip the eonpgepsiogmebwhxs s BrEf Bt EeriddperedsTehatabic
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repetitive, cycl e ozaonation,c cI uId be based on the lepngth of tine it
[ ohes cot e e S on R aR RS AW e SRS cRBPEaEraE Lo Sl 1

a di sstpapiea tbme seqial offo thikatartequiw idipHild S i isid | IRt v tesrdis pe
free of 02/102706 PCT/ US02/ 19158 4 dissolved 0] gne content in order to
acgonn%% %?plgwﬁ%ﬁa@&ﬁxﬁqifrla diffuser (preferably of a ring shape)

mounted on the cooler reservoir bottom like that disclosed in prior
U.S. patent 6,289,690. The desired ozone output has 'been
accomplished by simple substitution of this discharge tube
embodiment for prior art in said prior art’'s power circuit
95 contained within its existing case.

The intermittent repetitive cycle widths for a cooler micro-
ozonator system activated by timer/controller circuit can be based
effectively on how different water species respond to ozone. Acidic
water species are easy to ozonate, but require more time for
30 diffused ozone to dissipate from the water to below taste levels,
whereas basic or alkaline water species resist ozonation and will
not hold diffused ozone for any length of time at any given water
temperature.

Ideally, for a given cooler, reservoir water temperature
45 average of 40°F, the intermittent, repetitive cycle ozonation cycle

should be based on the length of time it takes to spike ozonate a
PH 9 water volume to bacteria-static levels with a dissipation time

equal to that requiring pH 5.2 distilled water to be free of



using a single pre-programred tinmer cycle. 5 An additional factor of
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rendered non-living and inert. The gr esent invention provides an inproved
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liters WD 02/102706 PCT/US02/ 19158 15 of water in 20 m nutes with proper
dijéLﬁﬁqﬁpqq%%ﬁﬂﬁcﬁﬁpmqﬁﬁ gﬁﬂpuctlon in water undergoing ozonation while

achieving adequate levels of disinfection and/or sanitization.
Luckily, cooler water temperatures are low enough to alleviate some
of the potential difficulty. Water briefly spiked with ozone, held
at levels below the diffused ozone concentration threshold for
0t bromate production over brief intervals will result in minimal
production of bromates in waters containing elevated levels of
bromine and its compounds.

Spike ozonation <can also be accomplished without a
timer/controller by altering a cooler’'s compressor cycles to
30 correspond to these timed cycles provided the alteration does not
adversely affect a cooler’'s ability to operate within its chill
water volume design parameters. If water remains in a cooler
reservolr unused over repeated cycles, the bacteria-static
oxidation Xevel will move to a bactericidal oxidation state, as
35 more of the static biophage is rendered non-living and inert.

The present invention provides an improved coronal discharge
tube arrangement. Whereas a prior art 200mg/hr ozonator is capable

of achieving bacteria-static diffused ozone levels in 1-2 liters



better approximate a cooler chill cycle and offer better ozone 5

di ssipation tine through reduced diffused ozone quantity present in water,
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conti nuous ozonation of water using |ow output small ozonators. 20 This
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of dust, gapicssaddh Mero. 25 organisns found in air shortens discharge
tube life and unnecessarily introduces pollutants into the reservoir and

cont ai ned iker shpiier neheasivieg coxvidthon |tded andakendertingsthetywarter
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by dust an noi st ure bU|?d-up on an el ec e 30 or the dielectric, the
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di ssi pattesoduction of ozonated ambient air causes an added energy debt
to a compressor having to run all'the time to cool the water,'thus
effectively shortening compressor, ozonator and pump life.
Secondly, the continuous introduction of dust, organics and micro-
95 organisms found in air shortens discharge tube 1life and
unnecessarily introduces pollutants into the reservoir and
contained water, thus increasing oxidation load and rendering the
water potentially non-potable. If the discharge tube fails by
overheating caused by dust and/or moisture build-up on an electrode
30 ©F the dielectric, the system continuously introduces an
unoxidized, unsanitary load into the cooler reservoir or builds up
in the discharge tube to the point that the resulting blockage
causes pump failure. This is one reason why this embodiment offers
an inexpensive, quick-change throwaway, sanitary discharge tube
35 option that is far below the cost of the 1less expensive UV
sanitization system replacement tube requiring more frequent
replacement. Third, ozonators specified for this purpose

frequently have too small an output to oxidize the load found in



or does not have tine to build to adequate levels to performits 5
function when cool ers are subject to heavy use. In addition to air

di el ectriwoleaekaown | eading to ionization, o0zone generarCorusbyi14ibe
coronal discharge nmethod generates light and heat. A portion of said |ight

lies in the far ultra-violet ionizing radiatien,spectrumand is . ..
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wi thin the cabinet, the reservoir containing water 20 with a water surface.
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mahfal | y operabl € valve handl e that opens the spi ot "to di spense water
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supported next to and preferably inside of the cabingt, the ozone
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reservoir surface disinfection wthin the Targest Wat er dlspens%rs an
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di 88i astic materrals Teco
with the reservoir for dispensing water from the cabinet. Each

spigot preferably provides a manually operable valve handle "that
opens the spigot to dispense water from the spigot.
A refrigeration system for cooling water within the reservoir
o5 Can be optionally provided. An ozone generator housing is
supported next to and preferably inside of the cabinet, the ozone
generator housing having an ozone generator inside and air flow
lines for transmitting air to and from the housing interior and to
the reservoir.
30 Air pumps that are used as part of the present invention need
be of sufficient capacity to overcome system pressure losses and
provide a continuous adequate volume of ozonated air necessary to
achleve water and reservoir surface disinfection within the largest
water dispensers and vending machines without causing permanent
35 deformation of pump materials, overheating or conditions leading
to premature capacity loss or failure. Automated systems ozonating
small static water volumes are designed for brief, intermittent

cyclic operation, conditions under which pumps are given adequate



therefore air punps need not be of a type normally associated wth 5

| ong-term conti nuous operation. To preclude potential damage by back-feed
of residwab pneyess ozone after shutdown, only punp conp@ecenissz/spesi fied
as ozone resistant are selected and ©l ai ned. Suitable ozone resistant
elastic materials include, for exanple, Viton and silicone polyners 10 and
in | es§18&maRATF ngt PR £ atdicrisi Ratd EPDRNEULDERSFEE etiafietiadisl TekelETy;
resi st aRkre@BReNaALSplRpLUAB318-6118E N £S5 1SHReIn04RINATY 6Ssocdhasses1ahd
pol ymer materials such as pol ycarbonate, teflon, kynar ™ and certain
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airflow for eration.at. el evations. bove 10, 000: under, air.flow rate
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reservoirs and reservoir . shapes found on different ter dispensers nd
dof | neREEREATFI O afgdPBl i T TLSRRTHAT Bl PaFS JaoHmet are® aft HebHesthahce
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between about 1.2 - 4 L/minute. These pumps can be typically of the
100-110/220-240VAC, 2-12W, 50-60 Hz or 6-24 VAC or DC elecCtro-
magnetic, diaphragm type with or without built-in variable flow
control valve or variable motor speed flow control, low voltage
95 rotary AC or DC motor diaphragm type. f

These pumps exhibit sufficient pressure to pump against all
systems losses and a water column hydrostatic head of 50”= 1.8psi
at mean sea level with surplus airflow for operation at elevations
above 10,000’ under air flow rate control. We claim pumps with
30 these specifications for use with water dispenser sanitization
systems.

The present invention, in one embodiment extends the
acceptable diffuser design geometries while retaining the original
ring concept and function to allow for greater flexibility of ring
35 shapes and material types that conform to varying dimensions of

reservoirs and reservoir shapes found on different water dispensers
and defines specific range of diffuser materials parameters and

performance characteristics suitable for use with pumps of the



above listed pressures and outputs. It also teaches a new materials,
configuration and principles art for fine bubble 5 diffusers and

di f f usi orwo@2a027061g geonetry alternative to a fixed, singPeTnSOEII158
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The present invention wutilizes °'small diffuser material
segments, configured in cylindrical hat shaped tablets (see Figures
37A-37F) or stepped rectangular segments with radiused corners
having distinct ninety degree edges. These segments are embedded
25 in a continuous ozone resistant silicone or Viton elastic housing
material (see Figues 36-40). During the heat forming
polymerization process, liquid polymer feedstock is injected under
pressure into a mold cavity containing said segments. The silicone
or Viton housing conforms to the rugose surface of the segmented
10 diffuser material and edges, that upon cooling and removal from the
mold. The polymer body shrinks around the individual diffuser
segment surfaces and edges, forming a permanent pressure seal that
encapsulates each segment on all but the exterior flat face. The
opposing face is open to an interior, common airflow channel and
35 2@ connection to an air flow pump. A continuous air channel in

connection with each diffuser segment is provided in the diffuser
encapsulating elastic material. Sufficient space is provided

between diffusers to allow for flexibility with sufficient wall



t hi ckness so as to preclude airflowrestriction of the comobn airway
supply channel and to conformto upsets found on many types 5 of water
di spenserwpeza02706 r bases. Once formed, extended |engths eCTtuse2/id16xi bl e
material can be either cut to desired9 ength, or joined to other |engths
end to end and bent to configure to a specific reservoir near basal
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are porous fused alumina or silicon carbide particles or porous sintered
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al ternative universarl, Exl bl'e diffuser desrgn TeatureS a contfinuous
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or titaniym.nnetal. diffuser 30 material. rmally these types of naterijals
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t hi n stooumdodi fififsean configuration of this material, 1mmin thickness
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hez|oi - caififsisefr tdeesi\WR GAHaH02A06 FAASUS024494581ukdna or silicon carbide
particles or porous sintered particle stainless steel or titanium.
The specific advantage of a flexible diffuser material manufacgured

in long lengths is that application is not limited toc a single
closed loop diameter of the material, but can be configured in
several wraps of the cost effective material in a flat coil to
provide more diffuser surface area when needed.

A second, alternative universal, flexible diffuser design
features a continuous thin, narrow strip of either food grade
sintered particle stainless steel or titanium metal diffuser
30 material. Normally these types of materials are subject to breakage
when bent. However, the availability of a newer thin strip or
ribbon configuration of this material, lmm in thickness across the
flats allows for bending to all but the tightest radiuses for
housing in either a thin walled, food grade stainless steel or
'5 polymer backing with integral, common air channel. This design

displays the least cross-sectional dimensions possible of any

material for minimizing water displacement of reservoir water

fraction and ease of wrapping tight, flat heli-coils of the



material to the desired surface area requirenent for any given diffusion
application. The advantage of wapping additional |oops 5 or having a
nar r ow dowbloe/1ei7ded di ffuser surface area with desired sp&crrgobetdeen
coils lies in surface area increase, 2voi dance of bubble collision

coal escing and pronotion of nmultiple convection water flows for better
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C@%QHQMMTM£b£Qéé@2H@6kREEﬂHSO@ti@iﬁB tHlat instantly release from the
media. Instant release can be insured by a teflon coating oﬁ the
material’s exterior surxface. The material wall thickness is
preferably on the order of 0.25-0.5mm to achieve the desired
results. A specified 3/8"-3/4” OD tubing is cut to length, bent to
a5 conform to the reservoir perimeter with opposing ends configured
to a T-barb fitting, slots facing outwards toward the reservoir
walls to form the diffuser ring. Alternatively, a greater length
is cut and formed in a flat coiled arrangement if application calls
for a greater surface area diffuser. If sufficiently small tubing
30 is unavailable, short lengths of large diameter membrane diffuser
tubing mzy be used. The tubing is fitted over a ring housing
displaying a channel cross-section with flanges facing outward.
Tubing secztion placed over the open channel is then pressure sealed
along the edges of the channel by two snap rings applied to upsets
35 provided on the channel forming the elastic material’s pressure
seal. A barb is let through one face of the channel ring’s flats
to serve as an air supply connection to the common ring air

channel.



Acceptabl e diffuser materials suitable for water dispenser sanitization
applications can typically and will preferably exhibit 5 the foll ow ng
par anmet erwoanadoxh@r act eri stics. Such di ffusers have an abiPCirtysor/eifginct i on
optimally at all water columm hei ght 2lunder consideration within the
specified operating capacity range of air punps. They display the ability
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Where possible, use of hydrophilic, polar or nanoparticle
veneers applied over diffuser surfaces that do not close off éores
for increasing surface energy at the pore opening, thus promoting
small bubble production is recommended. Veneer thickness is minimal
ot and more or 1less protected by the pore indention to resist
abrasion. Since the light powder coating is minimal and does not
extend to any depth within the pore channel, the risk of pore
channel plugging or fouling or permeability restriction is
minimized. Applied veneers suitable for this purpose include, for
30 example, polar metal nano-particles, alumina, silica or silicon
carbide spherical nano-particles, zeolites or silica gel nano
materials fused to the exterior surface and ground off such that
their presence is limited to the area immediately around the pore
opening indentation. Such diffusers minimize the production volume
35 of large fast rising bubbles that generate eddy current turbulent

flow contributing to lateral and vertical bubble coalescing. Such
diffusers also minimize the vertical bubble flow velocity

differential that contributes to bubble stream coalescing that



occurs during the first 2 inches of bubb'l'e rise above a diffuser. The
diffusers of the present invention present a new principle 5 of diffusion
t echnol ogyo oBulybe@ reactors rely exclusively on diffuser mararsoalasso
generate bubbles for surface contacti2lg of a gas during buoyant rise
through a water colum. During experinentation with various sem -perneabl e

ext eri ecciirBetal ingo@hkngs rker 2di heabsoBal buppatkl R sarkpBybbhediFewsea . new
phenonenon 1 was _observed, Sanples taken i medi ately bel ow the bubbl e
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W t hin user rlal being éjecteda g Wth
sat ur apedmeabe'eéiwt‘ecv vainck faper wphaseoy scamifl i telpresaludd @actmatedthe
ozone §§ gas We, know t ha t.that strikes the
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PCT/USB%%&@% tlon in %er column, alr%low through a permeable
diffuser materlal exhibits a tendency to dry out internally through
evaporation. It is not known if this evaporation includes the bound
water fraction, but certainly includes most of the free water
95 fraction. Measurements of diffused ozone concentrations taken in
static volumes of water over time normally exhibit an initial high
diffusion rate that levels off and flattens over time. Although
this is chiefly due to the gradual saturation of the fluid with
ozone, a percentage of it may be due to evaporation of water from
30 within the stone. The principle at work here is exposure of
evaporative cold water under pressure to an atmosphere of ozone gas
causing ozone saturated water vapor and free water phase within the
diffuser material being ejected along with bubbles. The saturated
free water and vapor phase is infinitely soluble compared to ozone
35 gas in water. We know that every vapor droplet that strikes the
liquid surface enters the liquid since it immediately experiences
large forces pulling it into the liquid. At any given vapor

temperature, the number of molecules per second striking the unit



area of the surface is proportional td the' vapor "pressure thus,

i mredi at e recondensation to a liquid phase occurs. Since ozone 5 dissolves
better irwomkdo2zwed er and at hi gher pressures, an ultra hi goTdiset/anes ar ea
col d vapor approach to ozone diffusid% will yield gas saturated vapor and
resol ution of the vapor phase back into the liquid in brief tine
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for resultant diffuser rewetting when assisted by the .sfpecifi c water
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phase aggregates is the HERA Corporation's cold process, alumo-silicate,
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24 entails selection of a high surface energy coating placed against
a low surface energy diffuser material to achieve fluid traﬁsfer
back into the diffuser for resultant diffuser rewetting when
assisted by the specific water column pressure. A suitable coating
95 tailorable to Dboth permeability requirements and addition of
hydrophilic or polar materials dispersed phase aggregates is the
HERA Corporation’s cold process, alumno-silicate, micro-porous,
pseudo-ceramic, hydrolytic cement. This material eliminates the
need for additional kiln firing or sintering of the coating onto
30 the diffuser that might adversely affect permeability. In fact low
cost diffusers can be made exclusively from the material. Once
configured, continuous water circulation back into a diffuser and
generation of a cold water vapor phase by evaporation within the
diffuser is insured. The nano-droplet vapor phase exposed to an
35 atmosphere of ozone will produce a vapor saturated with ozone that
immediately transfers to the reactor’s water volume when emitted
from the diffuser, greatly enhancing the diffusion efficiency of

the bubble reactor.



A second neans disclosed is an active nethod tor generating the water
vapor and ozone gas m xed phase within the diffuser 5 internal air supply
cavity orwohlamIne Here both ozonated air and a fine wat ePCFUSD2/89168 punped
into the chanber for pre-m xing and iffusing ozone into the vapor phase
within the diffuser cavity prior to the m xed phase's diffusion through

the more pef neadded debhasgisknboehat 8r anThick ik¥Pencdhddl fidis @fertansisie o
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wetted pore capillary elastic water membrane venturi orifice allows
for production of smaller more diffusive bubbles and anti-bubbles.
An anti-bubbles is a known double layer form consisting of a higher
density cold water droplet ccre surrounded by a thin layer of gas
in bulk water. This type of bubble will not rise, but counter-
flows, diffusing its annular trapped gas into both the bulk fluid
and contained water droplet until extinction. This form of
diffusion offers gas diffusion mass transfer efficiencies equal to
50 ©°F greater than stétic mixer assisted, venturi siphon-jet
diffusion. Since this process is occurring at point of use, the
normal ozone recycling loop and instability losses associated with
the venturi-siphon jet method are eliminated. Since a smaller gas
phase to bubble fraction is involved, this method is preferred over
35 all other methods for sanitization of water dispensers. When
properly engineered for complete mixed phase gas solution within
a diffuser, the method will replace bubble reactors altogether.

This new principal of diffusion and two new diffusion technical



i nnovations are clained for use with water dispenser ozone sanitization
systens. 5 Two designs for are disclosed manual |y adjusting or otherw se
control |l iwgoeno2red eri ng air flow through an ozonator and acfrfusszr915§ or t he
pur pose of increasing oxidant concent?3ati on and/or regulation of bubble

si ze, bubbl e population size and rise characteristics are disclosed herein
for usenaBvWALBhsdi 8RENSElaidddSanbti zadd RSt Qe Midi8pBBERr ozone
sophi sti cat ed aut omat ed feedback control neans nay be available for

net eri AgRezoRBL49RI FVPEEMSN systenms air flow and flow controll ed punps are
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nouRt ed on a Eurrp housing, .this 15 first design relates to an orifice type

needl eCORFYLLLBH CXJ[gSERERE abFi AgOVi SharvueBsarvaersater pusbréfinser

changegoin 8hel €p8E¥BLE. bR tmhéréaggn?fleﬂaagﬁtrOEBhegn¥§5y§oﬂad§n9?o;
either an ozone resistant netal or polynmer is placed either between air
punp &RFUSZBAENI SEhaPWePteibeSbFe dotiditeamardrhadiistharsgéet ubedhotised 20

i nsi decheastogh et iedule Al oNg Wddy and FEBL e¥¢! & seondy o b Ly agéﬁehgerA
val ve stem extends through a hole in nodule case and a vertically striated

kngh wWEehiBiaptpenrnE¥FtPESinserted over valve stem A circular veneer
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radius fromclosed to open 25 is provic on the external casing 4 ong
with abpoaviaedabpsefornpEtdedingt ozohe sasingzahdse sgstemspapoi Alosedndinto
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20 inside the single module along with a timer cycle controller

circuit. A valve stem extends through a hole in module case and a
vertically striated knob with dial pointer is inserted over Qalve
stem. A circular veneer decal, calibrated to flow rate and
adjustable over a 340 degree turn radius from closed to full open °
95 is provided on the external casing along with a pointed upset
molded into the casing whose set stop point sets into the knob
grooved striations provided, serves as a ratcheting set to secure
a preferred optimized flow rate.

A second flow control design consists of a wvariable inline
30 flow meter for attachment to the vertical segment of ozone supply
line tubing.

A third and preferred method for auto-controlling systems air
flow through ozonator and diffuser for water dispenser sanitization
systems is disclosed. A type of existing airflow regulator known
35 @S 2 spring-loaded variable orifice is herein modified for this

application. This modification includes dual adjustable orifices,
a screw adjustment for altering orifice restriction, and a thin

bimetal material forming the valve body that acts as both heat sink



and secondary regul ati ng nechani smor thernostat." This type of device

mai ntains a specific flowrate while responding to changes 5 in
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the flow paraneters to be adjusted ta6a specific flow rate. Once adjusted,
flowis maintained in the conventional sense as outlined above. In this
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the destruction of process ozone. ?5 Heat fromthe ozonated air is
t r ansfCEENEES oLt heckhehabihet Bherfaloléer mateicl] edowel ¢dnsSyany @ A85dy
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airflowto diffuser until air terrpe¥ature I's again in an optinmal range. In
t hi s &dgetieHemaggrdadalioi Agsidoed dontiesipanst kantsnPesssnbEesn thepring-
conventihangl, 3@ water cool ed engine's thernostat with addition of a flow
adjcust nent . Sihce air is a poor conductor of heat, airflowis made to:
spiral arolih¢ tihee@nfire thel iaddisionf acé of tdnpdiamied BHebkodsntt dlensure
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process ozone and thermal expansion of air will increase flow rate
while decreasing air density. Thus a means for temporérily
increasing airflow is provided to vent excess heat and prevent the
destruction of process ozone. '
Heat from the ozonated air is transferred to the thin bimetal
walled, heli-coiled bellows valve body, promoting linear expansion
of same, thus allowing a slightly greater airflow to diffuser until
ailr temperature is again in an optimal range. In this case the
auto-valving flow control mechanism resembles the conventional
'0 water «cooled engine’s thermostat with addition of a flow
adjustment. Since air is a poor conductor of heat, airflow is made
to spiral around the entire helical surface of the bimetal bellows
to ensure a maximun, even heat transfer to the metal. The second
adjustible orifice or thermostat orifice and seat is located at the
- base of the wvalve/bellows. Once first orifice is adjusted for
airflow during cold operation, the mechanism is free to respond to
changes in temperature for secondarily regulating airflow and air

temperature automatically. Device is simple, consists of minimum
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gquantities of readily avail able inexpensive~materials and can be
fabricated and sold i nexpensively. Device is clainmed for use wwith 5 water
di spenserwoaene7s@ni ti zati on equi pnent as an aut o- airfl oRCrasprIasir e
control optimzer. BRI EF DESCRI PTI ON 0F THE DRAW NGS For a further

under standi ng of the nnature, objects, and 10 advantages of the present

i nventdquamtirefes entershdll ¢ bearhaiel & ointRpehslkironwmagedaetaisl adicdesarigd i on,
read gl bco.n' L]{]C&i on, with the foll.ow.n awi ngs., er ei ndl i ke reference
nuner a1 HetE 13K ST B ASTPSRG Wel etV HGure T skt bt

el evatWwaread vieypehséhe preherr ewnili amiedi mesduddmédie appar athus aaftd-he
present, invention; Figure 2 is part.i al perspective expl oded view of the
prefelﬁrleﬁfhe%tcﬁ%a TS ﬁé)rg[ﬁ?g]T é)tHPsmezeFrhe present invention

illustrating the ozone generator portion thereof; Figure 3 is a parti al
sectiaqnal_ el evational view of th 70, preferred enbodi nent of the apparatus
of th%@ﬁggﬁﬁsﬁ%)?&ﬁqbb@% iqﬂ%ﬁﬁﬂﬁl\}?&pt he reservoir, bottle, and ozone

di ffuser padid oas fihereol undeg¥rarding actr agi@nharyire, evonfethe, praferred
enbodi nent of the apparatus of the Er esent invention illustrating the open

25, ¢ eSERASTRIGTI Wz orfe® RFFTRRY LRV GuF £OB/ | 25 EBREPOFEPWHe RS &188le dlDng

l'i nes thred i1 e détafl QUr@ebctSpidh A0PBAGALY ebavahi-enan ViieW the
illustrating the ozone diffuser and its position in relation to the
r eser VOLOV30 | Gt eI 795 s WhPFEgRedtidey RETEFIICe heupe s & r gneisodiident of

t he appnamRidSs fnd Rendygsent invention illustrating an alternate
construction for the diffuser; Figure 8 is a fragnentary, sectional view of

the diffusdriafre A gdfe &7 39w RAE helpBroisnpdy 5ot t ¢bn thitemisfe3md
Fi Qur @i Jcfi rierft! RHTRHARY SGLORA tHeW Asdhie idifddisgin of Figure 7
pri®or to a grindi ng of part of the non-porous surface therefrom Figure 10
is a schendtigyref r agrieht & yPerehal| IRSIIRRGHEe hexmdgEd 02768 of the
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illustrating the ozone generator portion thereof;

Figure 3 1s a partial sectional elevational view of the
preferred embodiment of the apparatus of the present invention
illustrating the reservoir, bottle, and ozone diffuser portions
thereof; '

Figure 4 is a fragmentary view of the preferred embodiment of
the apparatus of the present invention illustrating the open
reservoir and ozone diffuser;

Figure 5 is a sectional view taken along lines 5-5 of Figure
4;

Figure 6 is a fragmentary elevational view illustrating the
ozone diffuser and its position in relation to the reservoir;

30 Figure 7 is a fragmentary view of the preferred embodiment of
the apparatus of the present invention illustrating an alternate
construction for the diffuser;

Figure 8 is a fragmentary, sectional view of the diffuser of
Figure 7 showing the porous body portion thereof;

35 Figure 9 is a fragmentary, sectional view of the diffuser of
Figure 7 prior to a grinding of part of the non-porous surface
therefrom;

Figure 10 is a schematic, fragmentary view illustrating the



Figure 11 is a sectional view taken along lines 11-11 of 5 Figure 7;
Figure 12 is a sectional view taken along lines 12-12 of Figure 7; Figure
13 is a fwageee’eéy, perspective view illustrating the dipCraser/ 19968 Fi gure
7; 10 Figure 14 is a sectional view t28ken along lines 14-14 of Figure 7;
Figure 15 is a partial perspective view of a second enbodi nent of the
appar alusfwdet het pFegent 7naeningncofrsgunetibrts a parti al sectional
el evati on v ew of riLt}e second a £ odi rent  of theqjgﬁr[i) tus of tquepresent
t

i nventi on; %ure is® a®pd9 tVORY T&k&ra WSF tiHe Secohd
enb, diE’rb;rure:)fH he appar at us of the present invention ShOWI ng the spigot
and” val ve in a cl osed position; re 18 i partial sectional_ el evatl on
view of t he]:nls%\%‘f'f)(?‘lds'L(E eﬁbostﬁcr%‘&n Yheva Eﬁ’%e&t BRI t Illénﬁﬁe%'tl

i nventFiojuishow ng the spigot and valve in an opened position; Figure 19 is

a partial, ut a el ev t| on view of the second enbodi ment of  the
appar at us Q%éﬂﬁtl% ﬁ\?é’ﬁ‘ﬁn&ﬁ‘rlyl'l BSLPREFRG Vet ﬁéeé’piLb%’tlSW%El%gf"FQﬁv

nmet er cwWitedgr Bﬂbﬂ‘ﬁgﬁﬁel'ﬁ a partial perspective view of the second

enbodi ment of the Qpa,rat us of the present invention illustrating the
spigot of Figlte 13; Figuf e S2ELHEPA Ipart 'l FR kBt MRS el 088 ] ér‘}‘\l|4ev@f
show @i fiixe al f ernate construction for the spigot that is a part of the
second ,0 enbodinent of the apparatus of the present invention; Figure 22
is a partl A9t iy 2 ePatat @ grP%%lW%%W ﬁglevalotfelana@@%@r@nb%ﬂm@rtfor

the spmgaihd hdpd SaduPast @fe the sacond, &obodi ment of the apparatus of the
present invention; Figure 23 is a partial perspective view show ng the

spi got of Jfglﬁ%drﬁa iZa ppgialosersignpar eilevaséoni vhal, ofl Bvatserrnd ew
of th%nﬁﬁﬁﬁ%nf?@q{ﬂ@@ o rd&s appanat %%&%%%@W%g%%ri’ nvention show ng

arnt> al ternate spi glgt constructl on; WO 02/71 9158 29 Figure
25 is a parfti®irssect iional pastéaat BeAtipawlotlemetienondew of the second

embodiment of the apparatus of the present invention showing the
spigot and valve in a closed position;

Figure 18 is a partial sectional elevation view of the second
embodiment of the apparatus of the present invention showing the
spigot and valve in an opened position;

Figure 19 is a partial, cut away; elevation view of the sécond
embodiment of the apparatus of the present invention illustrating
the spigot with a flow meter switch;

e Figure 20 1is a partial perspective view of the second
embodiment of the apparatus of the present invention illustrating
the spigot of Figure 19;

Figure 21 is a partially cut away elevation view showing an
alternate construction for the spigot that is a part of the second
embodiment of the apparatus of the present invention;

Figure 22 is a partially cut away elevation view showing
alternate construction for the spigot that is a part of the second
embodiment of the apparatus of the present invention;

Figure 23 is a partial perspective view showing the spigot of
Figure 22;

Figure 24 is a partial sectional, elevation view of the second
embodiment of the apparatus of the present invention showing an

alternate spigot construction;



enbodi mrent of the apparatus of the present invention showing an 5
alternate spigot construction; Figure 26 is a partial sectional, elevation
vi ew of tweogaexndd enbodi nent of the apparatus of the pr@sEntSor/masht i on
showi ng an alternate spigot construc2on; Figure 27 is a parti al
perspective view of the second LO enbodinent of the apparatus of the
present i nveEirgun;2Figuaep28tisl assEcidrotial etleesatiionn vieew oft idieseseeand
enbodi nent . .of the apparatus of 'the esent_invention; and Figure.29 is

anot hemRESHTISHal OBl B08t PERAFAGRS 01Ot he & RBATET enbBIFRERE oF PHENEp A at us
of thelpreasete igpiefdd afondisacttiiond5 conbination with an air pressure
switch; Fiqure 30, s.a perspective view of an alternate ozope ener at or
Constructi G R 2oar Sbe RREE I (TPHTPIHTL 1 Fd STABAATTEREY Obiths GIERdL- 20,
Fi gur embbdisnenipast i @hepabpheatiuee ofi evmofpidsewzonaveganeoat show2fgofan
Figure 30; Figure 32 is a perspective view of the ozone generator of

Fi gur &4 SFRpte ERFYF #Ph B YerUpect i ve view of the ozone generator of

Fi gures 30-582jure 52 gike 34 jsri SECjanpectiow t ke abongid neecidd34 of
Figure 32; Figure 35 is a perspective view of the inproved ozone generator
of | Fi GIRES g4 O fFi e SPIR AL US (R 1108 BreSPctiveE I’ iof a third

enbodi ment gi30;,0f e appagatyisciofoddie RNRSAR JnNVeRELONe £ SRAVE NGRIBNJ
improved diffuser; Figure 37 is a partial perspective view of_ a third
embodisaRdingmt IRE dfiararnar AU R g dhtesaie it tsikivi #d%n i npr oved

di ffuser in@yRCtBOQUL arnGORELOLEALE ORa1301ELGHEEE 318w3EE /MR (RRbord de
and bottom vi'ews respectively show ng an individual diffuser elenment used

wi th sadliffeiser 06f the gapRraradeus7ofFi the epregpns7R e tioyy, Yfde dmd
bot t o ews, of o AnRet ranVQiQﬁ/éJ%sQﬁ:éogWi@?/ 19158 30 configuration for a
wth the dif

dif¥ user el ement use fuser of
Figure 30 1is a perspective view of an alternate ozone

generator construction that can be used with any of the embodiments
of Figures 1-29;
Figure 31 is a partial perspective view of the ozone generator

of Figure 30;

0 Figure 32 is a perspective view of the ozone generator of
Figures 30-31;

Figure 33 is a perspective view of the ozone generator of
Figures 30-32;

25 Figure 34 is a sectional view taken along lines 34-34 of
Figure 32;

Figure 35 1is a perspective view of the improved ozone
generator of Figures 30-34;

Figure 36 is a partial perspective view of a third embodiment

30 of the apparatus of the present invention, showing an improved
diffuser;

Figure 37 is a partial perspective view of a third embodiment
of the apparatus of the present invention showing an improved
diffuser in a rectangular configuration;

35 Figures 37A-37C are top, side and bottom views respectively

showing an individual diffuser element used with the diffuser of
Figures 36-37;

Figures 37D-37F are topy, side and bottom views of another



Figures 36-37 5 Figures 38-40 are partial perspective views of the third
enbodi nent of the apparatus of the present invention illustrating the
i mpr oved wDfokaexdne and nmet hods of manufacturing sane; Fi guPeTAKIY/®188 parti al
el evation view of a fourth enbodi nent30 of the apparatus of the present
invention showing an inproved 10 diffuser; Figure 42 is a partial
per spegbh¥eguiews bhe rdif fusgl refisblogunemcshlt [Hawrg:i 48 i aamexnlodeds s
el evation view of a fifth enbodi nent of the apparatus of the present
i nvent FoAUFPFudbrafing an inproved 15 diffuser; Figure 44 is a sectional
view of therdifituserssofo FLONr §A4ialF QUHEEpABLE §ed RRNAPESE UG 1Vi M4 Of
anoPher diffuse for use wth the present invention; Figures 43A-45A show a
di ff ys%@b?ﬂ%ﬁ‘e% sfnthrarapparfkus 20f dipe u@é?séﬁt FigveRE12B- HSluahﬁa"éh%g
utilizegeaighpbeeqdaetate shesl mtPRba9Z0RCRIN] EHé’éériH{;OEQHeE’W' ng use.
Figure 46 is a sectional view of a sixth enmbodinment 1illustrating another
di ffuser cohsgrietfbniand Pastoperal #vALtioR| Yueesod7A- 49Crbh cesop@iment
views gt arseventh.eapodirent, 25,3hauhng AnRAtNeT ol EhHRSHGCAISt IHGEE004 T or
use with the p%%éernt ?nvenﬁ on;pFi gure 418 I'S a%ch%rra‘?lgcgil us%lﬁgt?oﬁdof
an, gi gAthfeadddi ment  and showi ng another diffuser that includes a fused
powder coat ngs r. i Qn;.+30,Fj y l.evat,. i.ew anc] i ne,
Vari abl o 1l b Fromror airhiatrtarfeareys T T e e Eass s et
enbodi fnts the present invention; Figure 50 is an expl oded sectional view
of the cont I . of_ figur ; Fi.qure . i n o ectional
vi ew of thegﬂg %%[(?o%/?vja Ve %#bjf%?jgegjrgé% Zsygatg%% I%il%l%’r 8%53 Fg%ghpa@?‘?g}ment
sect i onal thve evprof rat U= npertdteu pe e seanrpensanédonvaillabteatliow aat Enaroved
contro&ifﬁldé/g for use with any WD 02/ 102706 PCT/ US02/ 19158 31 of the
enbddi Mrents"of "t he present invention, shown in open flow

Figure 44 is a sectional view of the diffusers of Figure 44;

Figure 45 is a perspective view of another diffuse for use
with the present invention;
Figures 43A-45A show a diffuser that is similar to the
20 diffuser of Figures 43-45, and that utilizes a sintered metal sheet
that ozone diffuses through during use. .
Figure 46 1is a sectional view of a sixth embodiment
illustrating another diffuser construction and its operation;
Figures 47A-47C are schematic views of a seventh embodiment

showing another diffuser construction for use with the present

25
invention;

Figure 48 is a schematic illustration of an eighth embodiment
and showing another diffuser that includes a fused powder coated
construction;

30 Figure 49 is an elevation view an in line, variable flow
flowmeter with air control valve for use with any of the
embodiments the present invention;

Figure 50 is an exploded sectional view of the control wvalve
of figures 49;

3 Figure 51 is an exploded sectional view of the control valve

of figures 49-50;
Figure 52 1is a partial sectional view of a temperature

compensated, variable flow rate air control valve for use with any



position; 5 Figure 53 is a partial, sectional view of the control valve of
Figure 52, shown in closed flow position; Figure 54 is a sectional

el evat i orwoicemoh6 a preferred enbodi nent of the apparat uPCefusnie®dlps esent
invention; Figure 55 is a sectional vlew taken along |ines 55-55 of 10
Figure 54; Figure 56 is a sectional view taken along |lines 56-56 of Figure

54; FigHrend7ehbodiRiltisalo PefsPestiyanti ewvehttiBe, alshermatie, sipdi @t of
t he apparatus of the present invention; 15 Figure 58 is a sectional view
t aken RPOhg PRhes 58-58 of Figure 54; Figure 59 is a sectional elevation

view of theratesnage;segbpdi-i®al , okckhe capparatdis £f die RSt valve
i nvention, and show ng an alternate construction for the spigot; 20 Figure

60 is AL SEETRERATZ Vi BNPYRKER @l oPRd | FHeE BOSEBIOR; Figure 59 Figure 61 is

a sectional pehevatismn yikew, ofsddis Rldier BakeateBROM MBPt S Lhe, ApRaratys of
t he present invention, show ng another construction for the spigot; and 25

Fi gur ee20qkments 2f bl a1 ooy e Bresentl teyerEtonenbodi nent of the

appar at us oﬁi{@lee PEESEN i nwentiiana 1Shomi.ng: 20A r'ée_Lrorfg?n§Eﬁﬁ§t 580 5f50r ]fhe
spi got. DETAILED DESCRI PTI ON OF THE | NVENTI ON Fi gures "1-3 show generally
thfopr%-'r@#lf%ﬁ‘éhbodi ment of the 30 apparatus of the present invention

desi gnat ed ﬂ@:‘!?ﬁf@ Bymeral , 10000 Flgure; 4y, Yager di SeEndd RigQWIdESs an
i mproved apparatus that sanitizes the open reservoir fromtine to tine
with oZogiece They apparatus 10 includes a cabinet 11 having a | ower end

portion 12 Ncyppe n qu‘t'on . Upper: d_portio ries a
35 cover 14F w%g‘Banlogpe%i g)g 1 .Alrh%ég%%%{gﬁﬁy§7%re%i%gs[tglr? }nlﬁ Igrg?% ange
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Figure 59 is a sectional elevation view of the alternate
embodiment of the apparatus of the present invention, and showing
an alternate construction for the spigot;
20 Figure 60 is a sectional view taken along lines 60-60 of
Figure 59; '
Figure 61 is a sectional elevation view of the alternate
embodiment of the apparatus of the present invention, showing
another construction for the spigot; and
25 Figure 62 1is a sectional elevation view of the alternate
embodiment of the apparatus of the present invention, showing
another construction for the spigot.
DETAILED DESCRIPTION OF THE INVENTION
Figures 1-3 show generally the preferred embodiment of the
30 apparatus of the present invention designated by the numeral 10 in
Figure 1. Water dispenser 10 provides an improved apparatus that
sanitizes the open reservoir from time to time with ozone. The
apparatus 10 includes a cabinet 11 having a lower end portion 12
and an upper end portion 13. The upper end portion 13 carries a
yg cover 14 having an opening 17.
The opening 17 provides an annular flange 15 and a gasket 16
that defines an interface with bottle 18. The bottle 18 is a

commercially available bottle that is typically of a several gallon



provi des a constricted bottled neck 19 that is placed inside an 5 open
reservoir 20 as shown in Figures 1 and 3 during use. The bottle neck 19 has
an openi ngofoenoxyeémuni cating with a reservoir 20 at the iPorarsoproisd t he
cabinet 11 that holds the water produ¥t to be dispensed and consunmed. Wen
the reservoir 20 is lowered during use, air bubbles enter the bottle 18

and waterumeplengshes vel dinedHsefyotie 20nunédl speessur e eRIabdZzE€Be The
reservoir 20 has an interior 21 surrounded b reserv0|r sidewal | 22 and

r eser VRF PV HoET ofh WP tF3ctere hatddmfoiteanl hetRat of SexdA@fiss Hendal fY

cyl Lndsperl kysshaped and £f shshmi phess u§é§e|1 AUnd! astiueimet eidal . The
reservoi r 20 provides_ an open top 15 24 for communjcating with the neck 19

of botRPELLB. Degki hg BRE, APeSPARENY SO hLOM UKL It fatleh 23 Fagervolr

fluct ugd est sSth@hthyeasowaberths dhispeaserh amar me@laepkeel shedrbyrobett! e
18. One or nore spigots 26, 27 can bedﬁ$OV| wi t hdr awi ng wat er
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near the surface 25 of water contained in reservoir 20. The spigot 26 thus

ppveSanRERtvotenplrarti b NaeRFUTe oP¥RERFSDir 20 that is not in close
proxrnrty %ﬂ%tPgséE@BigeééthQQ %h ARG Lol S xﬂﬁeép$€°£e§gr969¥'des

25 a port 36 connunlcatlng w th water containe |n reservolr
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20 shown in Flgure 3, for example, a left hand spigot 26 has a flow
line 35 that extends up to and near the surface 25 of water
contained in reservoir 20. The spigot 26 thus removes ambient
temperature water from reservoir 20 that is not in close proximity
to the refrigeration or cooling coils 28. The spigot 27 provides
o5 2 port 36 for communicating with water contained in reservoir 20.
Because the refrigeration coils 28 are positioned at the lower end
of reservoir 20, the spigot 26 withdraws cool water. As a
practical matter, a water dispenser apparatus 10 could provide
either ambient temperature water, cold water or heated water if,
30 for example, a flow line 35 were to be provided with a heating
element.

For cooling the water at the lower end portion of the
reservoir 20, a cooling system that includes a compressor 29 can
be provided. The refrigeration system includes flow lines 30, 31
35 in combination with compressor 29 to transmit cooling fluid to

coils 28 and then to heat exchanger 32 as part of a system for
cooling water in reservoir 20. Power to the apparatus 10 1is

provided by electrical 1lines, including an electrical 1line 33



havi ng receptacle 44 and plug 43 as shown in Figure 2. In this 5 fashion,
electricity can be selectively routed to the conpressor 29 via electrical

| i ne 33 owotoe/103186 housi ng 40 contai ni ng ozone generator POTUS02P1SS
electrical line 41. This feature enabi3es the conpressor to be deactivated
when the ozone generator 50 is to be wused to transmt ozone to reservoir

20 fOrpﬁbﬁﬂaéGQWMQhepl@@n3@|neﬂmaﬁldg134 cid HeO i 1 $@tdb RiohgohBeol Mekde2
wal | s of reservoir In Figure and_2, the housi ngF 40 i ncl udes an ozone

gener a?%Vln‘SOrFﬁﬁPtééﬁér ét‘lesart?zd?l]élg of3 creafiPRY e i H%ired 1t ©

reservehghidf, é@dbtk@&&kkycahh%éﬂhéiéﬁif#éIyNEéUE§dataDﬁﬂé g6y ee 530aNnd
bl oRer 54 that nove .air through an ozone_ generator housing 57 to 15
di ffuseP 332 Alectirsads ]dd}ﬁ'r:kﬁ ca¥ e5Ch &N e &SI ‘t}%n"é‘?la*t"t‘ﬂ‘nl%u%%ew

and 0zgagedhfbyussd 34inGl Llickd r32a0r avindesi1a Comest F@NrufOreb BESI et he
exit air flowline 38 to ozone generator 57 as shown in Figure 1 and 2.
Housi n§OBBreafChet prBoi deachivateranpes BBeafgoBpeAPRgsaBrf 6P 120t@na®l i ng
the houstag: 44 A0n 36 ¢ fZRAd ttbegegeraelﬁxzétfdtg c,%ta wJa%ercaatémgdt he
housing 40 to the cabinet 11 as shown in Flgure : gure 2, housing 40
i nghude’ it | oWdrfendsperbpbngahaninsifeuppétsend ﬁ@ﬁﬁrﬁﬁlABZOThe upper end
portion 48 pyoy| dese ) arpd OPEHNG ALY Wil R 9% g@% 98N8Lahar o 8QUsL g, 57
can be affixed. An ozone generator 50 is confained withint %ou5|ng 57 as
shown & th$@u@%ngraF@as©ﬁgn§7fpnc¢ha@slag|@@berh@ggtﬁgngéctmohegara@dran
upper usi ggﬁl faho i ng d ange
61 of %gpera%8§§§%3%2%§9|oneg agﬁngngggégggggHg %2H&§%%t8%ﬁ§2252? ?ﬂﬁ
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40 at &£U§£Qé£'%7thr?ﬂ9Fd1?R%”Eﬂ95 8Hi@9f§é”%é%%eéﬁséﬁq} e&@n@i&H&PS

ant52. use, thé confroller nor ma eactivates

gener athInSB@g chif |a1gi mrorml dhoiuiuse353ﬂheri:“it‘¢tam§e’t9s pacy idiespensomge wiat en
fromt a B S t neu to di nfect reservoir_20
has a %?stlgﬁgt[’l?bgﬁ %Q&% %slrpr er abl'e to ¢ Oea%zcﬁe %\an%lta%%ltltg? naeszc‘i in

reser vsiilcpwﬂotntmgcreah aﬂne 2nside walls of reservoir 20_ and the bottle
neck 19, at VO 02/ 19@706 %CT/ uso2/ 1%1%§th3fllaim§§£ e& O{l nme. .The 28”}58' | er

42 coul d be ac? At'ed FOr exgﬁﬁvlde openings
20 enabling the housing 40 to be retrofitted to an existing cabinet

11 by bolting the housing 40 to the cabinet 11 as shown in Figure
. .

In Figure 2, housing 40 includes a lower end portion 47 and
an upper end portion 48. The upper end portion 48 provides an
o5 opening 49 to which ozone generator housing 57 can be affixed. An
ozone generator 50 is contained within the housing 57 as shown in
Figure 2. Housing 57 includes a lower housing section 58 and an
upper housing section 59. Flange 60 of lower housing section 58
and flange 61 of upper housing section 59 each engage gasket 62
30 upon assembly.

Bolted connections 63 can be used for attaching the housing
57 to housing 40 at internally threaded openings 64 on housing 40
as shown in Figures 1 and 2. During use, the controller 42
normally deactivates the ozone generator 50 during normal hours
35 when the users are dispensing water from the apparatus 10. Because

the ozone used to disinfect reservoir 20 has a distinctive smell,
it is preferable to clean the water contained in reservoir 20, to

clean the inside walls of reservoir 20 and the bottle neck 19, at



during early norning hours (e.g. 3:00 aam - 4:00 a.m) and can be 5 a
comercially avail able controller that activates transfornmer 51 and notor
drive 53 wolog/1ef7b@r conpressor 29 and the refrigeration ®S¢IUSHYiAye been
deactivated by the controller 42. Thi¥® acconplished by shutting off the
flow of electricity to plug 34 and electric line 33 that supply

el ect racseyetvedonpnessdrhe Fonlr Aflitear 4@l eotiflidtbby aEsTdE§Edneet €dahp dan

conpre 9 former. 51 and notoy, drive 53 gre activated., The
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t hrougblécttingl88ei BBothat &howl{i Oke@PrB8itFheo abdémbloOusbin2938 t hen
that is contained at the

carries air_to diffuser 37.or 37A (Figures 7-14)
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45 degrees defines the orientation of openings 69 with respect to 35 the
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of reservoir 20. The specific placement of diffuser 37 or 37A and

the flow of air therefrom containing ozone is shown more
particularly in Figures 4-14. In Figure 4, a top view of the

o5 reservoir shows that the diffuser 37 or 37A preferably extends 360
degrees about the periphery of reservoir 20 and at the sidewall 22
thereof. This is preferable because ozone bubbles 67 are used to
scrub the side wall 22 at the inside surface as shown in Figure 3.
The diffuser 37 or 37A can be is supported by a plurality of

30 feet 68 that extend between the diffuser 37 or 37A and a bottom
wall 23 of reservoir 20. Openings 69 in diffuser 37 are directed
at an angle with respect to the bottom wall 23 and side wall 22 of
reservoir 20 as shown in Figure 6. An angle 70 of preferably about
45 degrees defines the orientation of openings 69 with respect to
the walls 22, 23. This configuration of the openings 69 relative

to the walls 22, 23 ensures that bubbles 67 will be discharged

35

outwardly toward side wall 22, to maximize the scrubbing effect at

the interior wall 22 of reservoir 20. This scrubbing action using



of water within reservoir 20. The bubbles 67 will strike the 5 surface 25
of the reservoir 20 and flow inwardly. Such a circulation ensures that al

of the wawero2d27hé n t he reservoir 20 is cleaned. Further pcdiuseridisg t he
bubbl es fromdiffuser 37 outwardly t®ward wall 22 ensures that none of the
bubbles 67 will enter bottle 18 via neck 19 which mould cause the device
to 10mver Hubkles §ir edednbitshonidewal t e hatrel et TaomSe L ifiFéflow

di ffuser r t:he user_is desi t akly t r 37A.
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Fi gureerftera boamiporbéis vdeat hagk (€.99. whbod gkﬁdﬁinoauaerOUBeemmexkhatocan
e flrqu Vgrovided on porous body 72 to provide an outer coating 76

IS §U%¥f mtially inpervious to the escape of air. In Figure 10,
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atin preve t he escape of air. so that air can only escape
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porti eiuofp£ shaped éké&ésgbréﬁé 28 rSh@WN naht fHiglr es tThansbrdds Beagntar ged
vi®tw of this exposed face 90 is shown in Figure 13 with arrows 91

i ndi catd FEHS st dpS e sLBE| 65092, 1phEipREE ‘el BBl PrOViAgS 78RRaST@SBody

80 Wi tdedtwod egsodd. i 82ri érsandl Rgglikesels,om LRUpld Nehdmtehd ahe 83o8uUCh
as food grade epoxy can be used to join the conbination of porous body 72

and it %h%ﬁwgctﬁm eF e EHow ST t31girch Beeiins Wheh| RY508Y, PEIY

provides any E‘?Lgcﬁﬁl e hol | gWrblawRRne, 7§ahqsb%fr?31§ﬁe§ngu§§a\éQ 024 102406
PCT/U802/19158 intersecting at body 80 so that air flow can proceed
fréﬁnlﬁﬂngypds hollow bore 75 and an outer surface 74. In Figure 9, a

non-porous coating (e.g. food grade non-porous epoxy that can e
fired) is provided on porous body 72 to provide an outer coéting
76 that is substantially impervious to the escape of air. In
Figure 10, rotary grinding tool 88 having rotary shaft 89 is used
25 to grind away part of the non—porogs coating 76 to provide an
exposed face 90 (see Figures 10 and 11).

When air is injected through inlet elbow fitting 79, the air
enters hollow bore 75 and then diffuses through porous body 72.
Coating 76 prevents the escape of air so that air can only escape
30 through exposed face 90. Exposed face 90 is positioned on the
outer portion of C shaped diffuser 37A as shown in Figures 7 and
11. An enlarged view of this exposed face 90 is shown in Figure
13 with arrows 91 indicating the escape of bubbles 92.

The inlet elbow fitting 79 has a body 80 with two legs 81, 82
35 extending therefrom. Coupling material 83 such as food grade epoxy

can be used to join the combination of porous body 72 and its
coating 76 to inlet elbow fitting 79. Each of the legs 81, 82

provides an internal hollow flow bore, said bores 84 and 85



of leg 81 to bore 85 of leg 82. The |leg 81 can provide external 5 threads
86 so that it can be connected to an influent air flowline 38. O her
connect orwomoubfobe used on | eg 81 such as a stab fittingCoyyse2/casnecti on,
cl anp connection or the like. Elbow ¥itting 79 at | eg 82 can provide
simlar connective material for formng a connection wth porous body 72
at itsinhperestiracet 780dY08Ghfe eonhertt vELSY FadRUPESHRES r"gﬁels‘?b%ﬂé =‘*‘%@ a

stab forting bypeo seprBegki g ag shown ii‘hé:iﬂélﬁ%ﬂzcaﬁx;%%{?%et@ﬂéﬁé‘%alor
| i ke connecCtive structure. In Figure 7, the diffuser 37A has cl osed end
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as shown in Figure 14. Figures 15-27 show an alternate and_second
enbodi Fektied thee spparetusoni CRaMPr ex@Mmediant Pon.tihelskeond Elbow
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special swtch 20 arrangenent that automatically activates an ozone
gener aformingha egnidet gemevatbrrghown edy déscat betdswinher espetace o/8 he

pref er I igures 1-1 | S e.u rst i hat
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cabi netorrddecteser &g r sA@wnandnt H&igrare odg ,f | exteéinas dfhXHmdshe embodikent s

of Fi - words, in the alternate enbodi nent, spigot 100
repl a%éﬁé%%%%?% é‘grgégﬁ%? Figures 1-14. The spigot 100 triggers ozone

gener ati on BmdFifrerér ansihssdamfobeazGN@ hae tdiessat esnd omdaiived U8 tduma t he
reservolr. zone issalso. transmited to a.channel that.connect e

osor Vs REFERE o F7 GRSt SOPAT T hr ELRPR T BT EP0r 2 be Chietethd | hO R es
15- 18, bsptgosed0Byi nelindesha Spimgotmateudsialg tiGl tconshitohtés @bdtaiahed’ @

hahdl e 102 t hat. enabl es ser to activate the handle 102 during the

di spenassl’n Wit e l??%?na}lﬁe spi got 100. When the user 141 depresses the
handl e 102 tbgares SpBAsT nghow 3on OpEhevaive POS| §&oonasesbouiméent Fbfuriee 18,
not only is water i I i s hol dj ng, but

d int t that th
ozone THP TR e 1% FORRAT I 4 R AP T UG CCRRRABE DR NG Fobh H DTS 105

that conmunuaal ¢s opetrhbilkowiciidredi ntspildet dispensichg 0f sgzoing t OwIEh

02/ 102706 PCT/ US02/19158 37 hori ﬁnt al hore 105 is in a verg/ snal |
COQ@EWE?%&?QﬁWT%%tt ] automatically activates an ozone generator such

as the generator shown and described with respect to the preferred
embodiment of Figures 1-14. It should be understood that the
alternate embodiment of Figures 15-18 includes the spigot 100 as
well as a cabinet 11, reservoir 20, and the various flow lines of
o5 the embodiments of Figures 1-14. In other words, in the alternate
embodiment, spigot 100 replaces spigots 26, 27 of Figures 1-14. The
spigot 100 triggers ozone generation and the transmission of ozone
to the water contained within the reservoir. Ozone 1is also
transmitted to a channel that connects the reservoir to the spigot,
30 disinfecting water to be consumed.

In Figures 15-18, spigot 100 includes a spigot housing 101 to
which is attached a handle 102 that enables a user to activate the
handle 102 during the dispensing of water from the spigot 100.

When the user 141 depresses the handle 102 to a dispensing,
35 Open valve position as shown in Figure 18, not only is water

dispensed into a container that the user is holding, but ozone is
generated to sanitize an influent channel or horizontal bore 105

that communicates with flow outlet 107. The dispensing of ozone to



sufficient to disinfect water being di spensed, but not to generate 5 an
undesirable snell or taste. Spigot 100 provides housing 101 that has an
annul ar fwerngaoZ08 that can engage the front surface of &Cralsonetissuch as
the cabinet 11 that is shown and des¥ri bed with respect to the preferred
enbodi ment of Figures 1-14. Flange 103 acts as a _sto r the 10 housi ng
101 af PeEipenitdli e ed0at ihr éRded POFYi Gietgs* eﬁrgaaﬁftaahé‘e emiatg £8r med

in thesfirentisHef ageqplidheccapinat pklinglhiieaded e RoblitonotOdoegaktesra nut
or other fastener to be thr eadablg attached to the exter nal I'y threaded
€-

secki oAN10RIEEErAbBILE ABetheoTspREBE- housing 101 to an opening in the front

of the cabi B?E_ é% 146 ﬁ&%xﬁirdésh%fods%n%ettﬁg 91'1§99&§§%rf %%E@tﬁa&%%%ﬁ?bﬂ@ﬁ the
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flow oytl ety 074 A éﬁ%ﬁhﬁ R4y d%%%fl%eer oyt dgd xfe%rlge%tentag tafd dﬁtegéegea he

flow 20 outlet 107 as shown by t drawmngs in Figures 17 an
Fi gur eempgdimpatf lodw Bigueas j - éﬂos@danlgﬁ? HQuracts, asheaf ss@poutdet the7
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to;bpagggig£ofg?e&ggﬁunnlby the drawings in Figures 17 and 18. In Figure

17, the flow outlet is closed. In Figure 18, the flow outlet 107

is opened so that water can be dispensed. Valve body 108 (see

Figure 16) has an annular shoulder 109 and an operating rod socket

110. Operating rod 111 has an annular flange 1192 that occupies

25 socket 110 during use as shown in Figures 17 and 18. The operating

rod 111 has an annular grove 120 that is provided in between a

lower annular flange 119 and an upper annular flange 118.

Basically, the annular shoulder 109 occupies annular groove 120

upen assembly.

30 Return spring 112 insures that the wvalve 108 will always
return to a closed position when a user 141 is not depressing the
handle 102. Rod 111 occupies socket 113 of valve body 108. A
waterproof seal 132 is provided at the upper end portion of valve
body 108. waterproof seal 132 engages cap 114 forming a water tight

35 seal therewith.

Internal threads 115 of cap 114 engage external threads 116
on valve housing 101. Retainer 117 is provided for forming an

attachment between cap 114 and dual contact barrel 127. A central



114. Simlarly, a vertical, generally cylindrically shaped 5 passageway
140 is provided on dual contact barrel 127 enabling operating rod 111 to
pass t hr omgh2i102706The upper end portion of operating rod PCI/ysopwises a

transverse openi ng 122 that can aligm8 with the transverse opening 121 on

handl e 123 for connection betmeen h |e 102 at Op n'n 121
and opelibat%l ng? 111 alioffﬂf a()l&é)rﬁsné)pffftég H@ﬁ/ﬁlfg ‘g?ﬁd?ﬁsess tfg g’d
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contactgnﬁgt 18 PREVEFEC 3t 1%, £a¢h 9P TRitdaCe rogs 11A
pt acl epb?lan@nl\23| ve BBuwhNgnl@igneeei vesiplug 129 of dual contact

ba el 127. 28 I|n 138, 139 on valve body 101 communicate with

socket 128 56‘8 §| %1§’1 SKIWRUFhass F§urkat d. 1 opereaing ned

138, 1391amﬁ1eﬁﬂnﬂl€§t adnagzet hey20zpnepugBBar *limwadl oyer st hl%ferarfz;ﬁh%ﬂ
and des |b§d with respect to _the preferred enbodi nent” of Figure
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depressed. The ozone supply flttlng has a bore 137 and user
that dfBpeRePhEl 2o aféguzs B\atTm% adrita 1€d canthetboekedtBicAl
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18.
A receptacle 128 on valve housing 101 receives plug 129 of
dual contact barrel 127. Electrical lines 138, 139 on valve body
101 communicate with socket 128 and thus plug 129 as shown in
95 Figure 18. Electrical lines 138, 139 are connected to the ozone
generator and blower that are shown and described with respect to
the preferred embodiment of Figures 1-14. When the handle 102 is
depressed to the position shown in Figure 18, the ozone generator
and air pump are simultaneously activated so that ozone flows in
30 flow tube 136 to ozone supply fitting 133 that is positioned in
horizontal bore 105 of housing 101. Alternatively, the ozone
generator and air pump can be activated by a timer that is
activated when handle 102 is depressed. The ozone supply fitting
133 has a bore 137 and diffuser 134 that dispensing ozone to water

35 that is contained in the bore 105. A barbed connector 135 can be
provided for enabling a connection to be made between tubing 136
that supplies ozone and fitting 133.

In Figures 19-27, alternate constructions for the spigot are



in Figure 21; 1000 in Figures 22-23; 100D in Figure 24; 100E in 5 Figure
25; and 100F in Figures 26-27. Spigot 100A in Figures 19-20 is simlar to a
conmmer ci aWwby2aevxané abl e spi got such as spigot 26 or 27. | RCFUp2/e9139,

spi got 100A has a body 143, handle 143 and a flow sensor 145 that

activates the ozo enerator a alr OnSI t o wa QW
i s sen§édCBySeFow § CEA5 b (kﬁ ﬁRﬁ%#%%Nﬁéﬁ% éﬁi%@r?Fo “%&#@£@5§
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Sensed1sAstinQWarS§BS@l’cdrﬂ15e_ﬁ@ﬂallji avsi ramweataii @ | 3ueh Ja4s6s®rlegot 26 or

comer ¢i.al | 15 avai bIe Such a sensor 145 a Sstr tlon 14 can be
used %8 %‘Hlér?h bl T and By %Q?é{tg??’of %ﬂ? ﬁafﬁial LeFgure

21, Spisgatsoioomm&mgn%td@ﬁal@@ SQ%%Oro%hB ngenetatdA7 Al $ARSOPSMB70.
In Figures 22, 23 spigot 1000 provides a flow neter that can_be an
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Sors 172. Such an ectrona&net fl ow sensor 1 172 is avail abl e
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Figures 24-27 a spigot 100D can include a conventional spigot body 26

provi defieni thplare ekeefdseod 4dubes farFergare 24d ffley densemsess A bant ed
to extenskon tPPﬁ L hilvgngld{é%%@aéﬂn 1ihe eﬁ@nsﬁw g\klsglﬁqe}%gaﬁﬁ

gl ued or thread connected to a standard, comrercia e s |got
26,9r 2vaikhbwel.i ﬁ@cm@ e yi4iy mnvemftmeﬁrh’@a@z@mel@@n@mt be pbed

Fi gures la&glvgggngﬂ%cg&g%|%?ggdfb%%kgggéﬁérg?BQt%% @hpﬁ%&gyét?éthe

conventional  spigot 2 drspenses ozone to bor 7 upstream
of spigot 28.FTdnerspl hotsramedr 4008 heeDnedneEtgareldd saname wiidh magheat e

1o songordasoathr Bty g, R e R P o S Lo o B B0 b
|ncludmstextenhhbn tabe D28 wnt helboteoh@gneEl etypenmaghet f bewssenswith7?2
33§ EELEAPERE bl s OV RRE R S ESt il e 3o KIRcLEd iy WS, Lo
activales tpmwenzord egarremstgnat ahd lbrwiven flow sensors 172. Such an
electromagnet flow sensor 171, 172 1is available commercially.
Instrumentation lines 174, 175 enable the flow sensor 171, 172 to
operate the ozone generator and blower of Figures 1-14.
25 In Figures 24-27 a spigot 100D can include a conventional
spigot body 26 provided with an extension tube. In Figure 24, flow
sensor 145 is mounted to extension tube 176 having flow bore 177.
The extension tube 177 can be glued or threadably connected to a
standard, commercially available spigot 26 or 27. Flow line 136
30 carrying ozone from the ozone generator of Figures 1-14
communicates with fitting 133 mounted directly to the conventional
spigot 26. Diffuser 134 dispenses ozone to bore 177 upstream of
spigot 26. The spigot apparatus 100D of Figure 24 is use to
activate the ozone generator and blower of Figures 1-14 when flow
35 is sensed by flow sensor 145 and instrumentation line 146.
The spigot 100E of Figure 25 includes extension tube 178 with
bore 179. Electromagnet flow sensor 172 having electromagnet 171

powered by electricity via line 173 is mounted to tube 179. Sensor



of Figures 1-14 via instrunentation lines 174, 175. The tube 178 having
bore 179 can be glued or threadably attached to a standard spigot 26 (see
Fi gure 25y0 oenoFpgures 26, 27 Spigot 100F has tube 180 wi PoThsoz19184.. Bot h
fl ow sensor 145 and diffuser 134 with#fitting 133 are nounted to tube 180.
Tube 180 can be glued, threadably attached or otherw se 10 connected to

spi got 126. -NehuAB2a£88 $LENT £n & P SOt vakQOS e Qﬁ@ﬁ@@en%i«%ﬂ@mdaﬁ@ssw@éi 20.
Figure 28 is a sectional, elevation view of_ an alternate nbodi ment _of the

appar aPiis F6PULRE prédeitis AT B (s Ghat 8ees gbhbr al Ty b?h? heWptinmer &l

10A. IHaEhH?r Bo1@A179zeRg be genenabediheeadanignbtahbABq0toVAt 8Eandard
responsi ve fo operatl on of thé spigot. In Figure 10A, the ozone gener at or

i s not SBheah Bht (FeecbhaABEEed e punp P 186 that is activated using timer

185. The ozepergensLatdg, 237‘ éﬁ%oq{ eberr Rdsephndi 1BHt, Ofn 'Eo%f €811 éétﬁom d
be used in “conbination Wth ure 28, generating ozone that is

unpe
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136. FLgwel %Q@ 13@pcangpl 8qnb gﬁﬂéﬂ‘ t%ﬁ?eé&aﬁﬁ‘%ﬁé%%ﬁéhga B}:'bStﬁéflﬂlEQat

is connected to a conventional- i gure
ext ensfonnegbed28ocapiertend- bEvﬁeéﬂ2spagoﬁegeranéplg@§ei0@Frthcabhnthure
28 anli@vgﬁaegeggg% grtige wat er cool er 25 is shown having a cabinet 11

th an opening at top as shown and described with the previous
dramnngs ofFEgguEe§81 1& aAnsechvemabd bdetvlag it® hasew pdéclerli9aihatnekeends
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float 188. gagses Ofmvrqa it w tSh d elvtev\o el ect r| ccalonl ion %94 l%t V\@
t hus oé%ur the el 258t vartes tthe pun% P86 "and 5z one gSnerpé‘tgo Tor
punpi ngignoaeldn, elthleebz@meb@_:;elme&fatd:rf fmeroﬂ?ﬁhmtd bext enscomd8ded Thaus,

t 3 t 26 b
Ozone bRpaclciholnLeoRaTsLye, Lpcliactlyal ign, Sgael, Khe 39,49, 26 by, g uoer
enbodiafnwhé;ﬁesfgﬁaéaddmbddmmemmnefamigﬁkeéanugwnbdmu bae uspper ignd

13 of cabjnet 11 is 2/ 1027 PCT/ US02/ 19158 41 Rrgvi.ded Wth a tinmer
185 anﬁoﬂhﬁﬁaié%n W%ﬁ bﬂBrTS puﬁﬁ§e6§ hHBY ozone that 1s pumped using

5o Pump 186 and transmitting that ozone to diffuser 37 via flow line
136. Flow line 136 can also be transmitted to an extension tubg 184
that is connected to a conventional spigot 26. As shown in Figure
28, the extension tube 28 can extend between spigot 26 and
reservoir 20. In Figure 28, an inverted bottle type water cooler
95 is shown having a cabinet 11 with an opening at the top as shown
and described with the previous drawings of Figures 1-14. An
inverted bottle 18 has a neck 19 that extends into reservoir 20.
When the spigot 26 is activated to dispense water, the water level
drops from a first water level 89 to a lower water level 90. This
causes the float 188 to drop and wherein the contact 193 on the

float 188 closes a circuit with the two electrical lines 194, 196.

30

When this occurs, the timer activates the pump 186 and ozone

generator for pumping ozone to either or both of diffuser 137 and

extension 184. Thus, ozone is generated responsive to inactivation

35 of the spigot 26 by a user that depresses the handle part of the
spigot.

In Figure 29, an additional embodiment is designated by the

numeral 10B. In Figure 29, the upper end 13 of cabinet 11 1is



t hat has been generated using an ozone generator as shown an(L described
in Figures 1-14 or in Figures 30-34, 36. In Figure 29, pressure
control | ewe 0240270092 are provided. As the water |eve 5 dr ep3/Usoomibevel 189
to Il evel 190, either one or both of t4#1( sensors 191, 192 can be used to
nonitor the change in pressure fo:L activating the tinmer 185 and punp 186
Vi a i nsbrowveaieat iwdrthl ianerimel97,8 51961d Asump t18 ¢ heTdrotinpeti® 6 op iR gtise'sa8,
t he wat evee rops fromlevel 189 tq level 19 en e i 6_is’
operate%kékbyéﬁ%pggggiﬁﬁnfﬁgtﬁﬁﬁ %%g%hgg,cg%gﬁ% 8§%§£ﬁé%gté’ t%ﬁéﬁée?€6ur
2(E usdegcdiibledsemn 7 game/sorl tld ext einsiigdiB4s u30ng4d f | 8%v. | ineFig6rel 29, _
this fashggg %goneigs enera §f rﬁgaogggve }Qvfééiva%go%ﬁg &g%e S i%ot”
26. Fi gﬁ)fres Y6535 LHAW AT 1 t &F hat & éntsod nRhT Vo ?he apparat us § of 'the
pr esent drppentfosn desegndieed genérakly 180t heitbheer alnel 5¢r bnthigufeSth,
31, 32, 33, 35. e ne nerat or .or _ozane i,scharge tube 150 of Fi_gures
30, 35 1 SEPEPES A0t eR SerFTE DA oI n A iTe paRprastge o)
FOrningébﬁi?thm@exﬂﬁé ﬂ&ﬂéﬁuﬂ$$a?hd pﬁh@gﬁmegha&f 1ﬂb€rhﬁ¥hﬂ@tﬁoﬁgﬁﬁh@kﬁe
ongi t udi.na e 152.  ApaiJ 0 0i | adhesjve |layers are applied_ to t
externardL9 urﬂg%% 6% 8F€h %hﬁeqﬁ%ﬁg%ﬂﬁﬂt1%£sgl93§8r 8Vn§ﬂﬁﬁéw$%?F aGKEsiwe
tape | ayebpkSFra( llevdloillgoadhesiae 1l ayrr Wibdn Hashspigbhegse hLayepsreancbe
inthe forr, L of ;adhesive tape having release liners. In Figure 30, the'
foi & aHHe%*P%etséﬁ@gsEE?i%"f‘nn‘ig%- hﬂ%u?eIWI%%&ﬁnﬁéteﬁ&% Pr&EM RS K5

adhesi vest apedseetiser 195aRagor-ekeasarkbhBebnlda64 Ashows fiow iAnki ggke 39
schematically illustrate thE application of each of the foil adhesive tape

section§li53fapdone A0S CexitSerdfAIC A ITh e PO T gt A53CLEVREL PRI 158¢i s
pl aced kpsiyde 2@f. tubing 151, occupying a part of bore 152. One end portion
of 0 electfode 158 provides a clanp 164 that attaches to an end ofl tubilng
151. An expoSégugsst Bdn3bes5her dreciltoyerasy sbefibrent opf the apperatus

sur%aceo%Sthprggggg lﬁ%enl@%nfOBEs§€H§§EHegEﬁ€%a§§9tb?rthé5§uhéral 15(‘
preferably of a size and_ shape fhat enabl'es it tc comninicate with and 7
cover the ekjpsees pddr 185 asZshowh i #oFi glike: oZrBD dREe3atorn CFtTgQIZQHS%,
the expgsednpatl 168paNd0f QJd @Ay ed-s %%QQ@Q%EQ&E@Q%H%%M 2
section 155 aré each of a width ™"D1" at s shown: 'The f oi adhesi ve z

151 that can be, for example, a Corning® or Pyrex® cylindrically

E
1
n
the tube 151. These layers include foil adhesive tape layer 153 anc |

shaped glass tube having a central longitudinal bore 152. A paia

0 of foil adhesive layers are applied to the external surface 166 of

foil adhesive layer 155. Each of these layers can be in the forr
of adhesive tape having release liners. In Figure 30, the foil

adhesive tape section 153 has release liner 154. The smaller foil

W

5 adhesive tape section 155 has release liner 156.

Arrows 157 in Figure 30 schematically illustrate the

W

application of each of the foil adhesive tape sections 153, 155 tc .
the external surface of tubing 151. Electrode 158 is placed inside;
of tubing 151, occupying a part of bore 152. One end portion oi-
0 electrode 158 provides a clamp 164 that attaches to an end of
tubing 151. An exposed portion 165 of electrode 158 is placed or
the outer surface 156 of tubing 151. The foil adhesive tape sectior
153 1is preferably of a size and shape that enables it tc
communicate with and cover the exposed part 165 as shown in Figures

5 30 and 31.
In Figure 30, the exposed part 165 and foil adhesive tar



tape section 153 is spaced fromthe foil adhesive tape section 155 5 and
is of a size and shape to encircle the tubing 151 and to extend a | ength
al ong t hewoDuwRitmyodl51 as seen in Figure 1 that is partiall yCcTfusht/edssu t h

el ectrode 158. Arrows "D2" in Figures#230-31 show the wdth of sheet 153
and the part of electrode 158 that aligns with sheet 153 after pl acenent

of el ectepds, 19851 0, ROLE 5%1’05 WQ% 151}1"1%5A“s‘?@vfn*‘@fif e s 5 SRELGe
e

clips 159 conmunicate wth electri ca | eads 167, 168 that are nounted upon
ci rcui tabRareCIBm 198 tid sraceshifgen the éridupdhpsard BapeprovEHenal?$ m ng

ci rcui IS C I i 0 uit
and5ai %ﬁabj}%aéefr (S&IIZ’% 8 gr gﬁhé?a%?n %(g]?]éar%{aé }t@usogn%g(%gél gﬁgpga\rrﬁés}{%%%&and

15 | eadislamsth Alsing|tae itnﬂonggciﬁéuw RN Vidt &9 gulre ézbhétgem%rmallmo
p“”p Oflfiédb S?I{‘ﬁr %8&1:9088' ??sgedAE'r sl Mpgival, A ut%%%u da P {nde,

t he bl ower e activate byt tlmng circul hetlmng CII‘CUIt
shut s \mi@tlge@érfalnwt 1593 agvald bt lonvepane P afe bect iy bperihat farignslesitled

ti I 160 _j
t LIIF‘ e R A TS I
gt el paianoéndhegarltliign sz;br:tru:bl 0919511ﬁﬁatcommuapp@$|et ew:t’dhe eb@m@mctalwo

Upona I th | ass n C r r ct by, safety
cover Ji%%ggA%sgIr?‘Sgn%%f 9%5‘1an oélggztoenaﬁecéj qug glFheOC(I):Elid(l}l%I‘:a9 13%’ %’h g
drivi n@asamxomhrm@hciheubbrleoaﬂ a:ﬂntpnbmmgdelSd tlmmdflcglmmﬁmryt‘cttmt is

negatlvel% go{éarit % g %53 ac ans a reflector tube to, concentrate
far Uz I]'I < Fl?ﬁi 8Ilca 68& t"ddi aEIn axt " of p?UB?nﬁlfgflgnc? it o
el ect riobewd 5 8( pirybls f@n%@asam@mm&haﬂ'dm stubhd fEFG Fromamme BF? and
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for the errbodlma own i ures 17-29. ure 34, the (- olarity
ol I | CTUEE OUEE T eh PSR LI T nES S hche SRC sVRYTd (o i dipotit:

concentiat tﬂ@lﬁgyg@mc@hea\slhm@s refgegdiéradoat 16heasaniawelrondd udf e
axis of tubin 151 at the (+) polarity electrode 158. Far UV, being above

t he prJ?}h%YyOIPI te pt QR HT Haret Hoesi Mot * Wht ri bute significantly to

process ai ra Wl Q2/cHeiia RED WUS02{194h8d #3 ditatidngorthenbykke@bifders

diefectric resi stance heati ”9 i s absorbed
as shown in Figure 3 Similarly, a discharge conduit 161 is

mounted to an end portion of tubing 151 that is opposite the
conduit 160. Upon assembly, the glass tubing 151 can be covered and
protected by safety cover 162. An air pump 169 can be connected to
o5 the conduit 160 for driving air through the bore 152 of tubing 151.
In Figure 34, the negatively polarity (-) foil 153 acts as a
reflector tube to concentrate far UV ozone at the central
longitudinal axis of tubing 151 and next to electrode 158, thus
increasing output. This differs from prior art arrangements wherein
30 far UV is not reflected and concentrated but dissipates. The ozone
generator 150 can be used in place of ozone generator 50 of any
embodiment of figures 1-16 or as the ozone generator for the
embodiments shown in figures 17-29.
In figure 34, the (-) polarity foil electrode reflector tube
35 acts as a cylindrical mirror for concentrating oxygen cleaving
range far UV at the central longitudinal axis of tubing 151 at the
(+) polarity electrode 158. Far UV, being above the primary héat

producing range does not contribute significantly to process air



by the | ow mass-high surface area thin radiator material (-) 5 polarity
external foil electrode and radially transferred to anbient air outside the
t ube. By wbig/im70€ess, the ozone di scharge tube runs coolPCarusodoEss not
contribute to ozone degradation. This#3 differs from sone prior art
arrangenments of wherein far UV ionizing radiation is not reflected and

concent s at £dy by disSshnat 83. + A0 & A @s: R6-4Ak it sati-aus neonst sustivas of
di ffuser designs that can be used with any enbodi ment shown in Fi gures
1- 35 OpYt [fde mbeWodiaariiar aRaéase tHeEdr E8dRt FRIERES BN MR IERur & 36,

di ffusgr1 378 | S Shawhdn Refispeci byer¥hew andi ffdsien 137Btirsnsiewetn €
cirbular pattern, but can also have the 15 rectangular pattern shown in
Fi gur e2B71 ey {5 U BTiBles s tHPSI | | Borid) 3310 ORF5 -h &R e 8EC5ehdt F 6P 5% e

201 f%%&gnf@déar@?@i rand Fdddd B 2Q2nithGaes 3 %‘%B?%Cﬁefgrgagtibﬁt. enRpk es

air to be pipe romthe ozone generator of any of the enbodi nents shown
in Fi gdteterd-Beon sanre Fdos 20t aFrangerenestbetraEinmiersPVi tomezitde

200 20 -xal | 204, t u | 2 |urality of
openinﬁ%gg%g?&ga%ﬁ gégn?%glgg%éﬂa€?§gggﬁ§?§?%25¥gi%gegﬁsggéa?gge Fi gures
37?{3379 . FTheuraseBts4?208havevaiituseconatenrhiongchf adifbusecexdaplens
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Gi nt or S hetal 8. goedarLeh By ibodHagEe EH0y e 8 Guren Bt S ers
206 canebeodsasel appedates afiytibé phesémseinverbsonshown in Figure 37A.

Fi gures 38-40 show another dif r Ln p §ch-'v ' . Jor

enbodi nent %%o%ﬁgFﬁ%tiéﬁfeSH§§5§%? fﬁégaﬁgfdggr 7%#c§ﬁ¥k§hctﬁagzﬁ%%u es
213 conhéttedr Tl ¢ abhdwrt timgs Altuliatrh part t83nadiuti opal al Bot hage21Be
connecti ng nodul es 2 together in a circle. it i n inlet
2165f of © ?%?%%f?ﬁaﬁxégﬁﬁﬁﬁigg?gg Iétmégﬁrghéygzo?é%ggﬁé?aggﬂgagﬁé?ﬁ% 2

di f f uset18d€he Athbade D1t Hat Hagusehddlpll betreat?dd tfat eoywveynenofathe

ol o5, £12,82000 84 kg 2 Seleeles. 509" by 2oL LubLusets TRy B capthocc
Fi gur esra8-22% Jvaha ejetisdatair bé aaytod e cenbm idierg o Bhgunei88yigurasone
D oce, 018! 19, LELOWE %), (Sach oduls 213, L) vdee, LLDEL 20T, MO0, 4 o
forzgedh@y royidi ngametheki rReHrongidisuthioral 201. Wall 204 has a plurality
of openings 205, each opening 205 having a diffuser insert 206 (see
Figures 37A-37F). The inserts 206 are diffuser material such aé for
example, diffuser stone insert material. Diffusers 206 can be of
food grade sintered metal (e.g., aluminum, stainless sheet). The
95 insert material 206 can be as selected for any of the inserts 205
shown in Figure 37A.
Figures 38-40 show another diffuser 37C in perspective views.
For the embodiment shown in Figures 38~40, the diffuser 37C can
include modules 213 connected with stab fittings 214 with an
30 additional fitting 215 connecting modules 213 together in a circle.
Fitting 215 provides an inlet 216 for piping that communicates
between the ozone generator and the diffuser 37C. A blade 217 in
Figure 44 illustrates that any one of the modules 213 can be cut
to a selected length.
35 Diffuser 37C is comprised of modules 213 connected end to end.
A single module 213 is shown in Figures 38-29. Module 213 can be
a two piece molding (Figure 38) or a one piece molding (Figure 39).

Each module 213 includes tube 207 having flow bore 212. 1In figure



slots, each semcircular in traverse cross section that align upon 5
assenbly of an upper section 210 and | ower section 211. Diffuser sockets
209 receiwe mnewné s 206 that can be food grade sintered meTaiSp2/s416he, or
any of the materials shown in any of #he enbodinments of figures disclosed
herein. Sockets 209 can be surrounded by cylindrically shaped wall

portions, 208,10 £ gunes ¥d- 43raBewpn gddit boRg! -t s ey Bdlq1 Bhliiuser

37d includes an el ongated cylindrically shaped tube 207 aV|naéa
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Another embodiment of a diffuser is shown in Figures 43 45,
designated generally by the numeral 37E. Diffuser 37E 1ncludes an
angular body 223 having an outwardly facing angular flow channel
224. The angular flow channel 224 is covered with an angular

25 membrane or sheet 231 that is a thin wall membrane structure that
includes a plurality of small slotted openings 232, each extending
through the angular membrane sheet 231. The angular membrane sheet

231 can be of any selected ozone resistant material such as food

grade silicone, EPDM rubber, Viton or the like.

30 Angular flow channel 224 is provided with an inlet fitting 225
through which ozone can be transmitted in the direction of arrow
226. Arrows 227 schematically illustrate the discharge of ozone
from flow channel 224 through slots 232 of angular sheet 231 and
then to the surrounding reservoir 20 for ozonating water contained

35 within the reservoir 20.

Correspondingly shaped interlocking angular sections can be
provided for attaching an upper retainer ring 228 and a lower

retaining ring 229 to body 223 and form holding membrane sheet 231



angul ar section 240 that forms an interlocking connection with the 5
angul ar interlocking section 241 of body 223. Simlarly, the interlocking
angul ar swotmam7262 on body 223 forms an interlocking comaFatSopmissth the
i nterl ocking angul ar section 243 of &5 ower retainer ring 229, the
assenbly of the upper and |lower retaining rings 228, 229 with body 223

bei ng §§0§gsaelgh9ur%e4g; g%e 1Q e, Gl ﬁ{gedzﬁfgf@@{déﬁlﬂ@érﬁoeﬁﬂﬁgal
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cyIEndrlcaIIy shaped reservoir, as with the enbodinents 15 of Figures 1-14.
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the shape”of a square or rectangul ar servoir |f sired. In Figures 43A,
444, A5A, tﬁbedpbmp§e¢e§h6w¢ﬁu§emrﬁ?%rhaw at hantghdwopem ifigg s 43THS,
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per meddf $F &Y WO 627 1627 06 BETH $9H188% FOGH f FUSETILTBRe r¢&t 239 is
prgg'd@@uﬁﬁétoiOrééﬂﬂnQQDéﬁrlﬁnQrder to more closely fit the shape of a

square or rectangular reservoir if desired.

In Figuies 437, 44A, 457, the diffuser shown is similér to
that shown in Figures 43-45. The sheet 231A is a sintered metal
sheet (e.g. sintered titanium) that is ozone resistant. Body 223B
provides blow channel 224A. Fitting 225A transmits ozone to
channel 224A via inlet 226A. Upper and lower rings 228A, 229A hold
sheet 231A to body 223B.

25

In Figure 46, another diffuser is shown, indicated by the
numeral 37F. Diffuser 37F is a gas diffusion into water diffuser
30 material configuration. The water surface 233 above diffuser 37F
provides a change in pressure water column assist value. Diffuser
37F can provide a body 234 that has a low permeability material
coating 235 with interconnected porisity channel 236 low
permeability capillary channel 237 interconnects with
35 circumferentially extending channel 236 as shown in Figure 46. The

pressure differential provided by the water column assist below
water surface 233 and the capillary action of channels 237 wicks

water back into the diffuser sensor 238. A higher permeability



is interconnected with channel 244. 5 Ozone is piped to the open center 238
froman ozone generator such as those described wth respect to Figures
1-35. Ozowe eheato6 travel s t hrough the channel s 244 and m PEI/Us02/W1BML er
that is wcked via channels 236, 23746 as a result of the change in
pressure provided by water surface 233. The bubbles 245 that are emtted
10 haveg; arik ¥ eds Phas enpasriand 2didf fiuspdogagewah &%t Phatsssetl Edritaur ogsdAg 47B
and 47C, a diffuser is provided that is designed generally by the nuneral
37G Diff 4BEPTSTENEEFPHZESTR chareelstbpty punp 250 and a gas supply punp
251. Fl ow cHapnel i 29gi p&@rid ashd Qe DO sCerHNLeabeowet BedekawBE:
per freabi | ity 15 diffuser section 253. Pu 251 punps ozone gas through
channefu9B42st Bhashi gReFr pepAeabiPi ¥§SBPFF user F3gBEP8n1 235 | RZRNGuFBEn
47B- A7C a1 88s| Qe Rer MBRdI bhbvindi &f UsRr 8861 X e253wi SnShRwWR rhayidg as
water |ayer 256 that |ines pores of |ow perneability diffuser 253. In
Fi gur ew37Eeday 3 uzhannflks dold Kat'er agapore et bpl et tB7 Goadies 1POPERPSUER t he
pore of -LoyerqPeyMRARId tof HddSeI3 258hand 8RBEEeS 435 tithd f 4580088 tRRUS
vapor at 258. In"Figure 48, a diffuser 37H is shown that can be in the form
of %PI ghiyeper nbadePhpsey gastarfl dubbrecpra@ssurveteraPgerEs- hydr ophobic
di ffuser nedja apthcl g78Paciing 7261 J sysufifdLl end 2504 pq8k ! epspubbl es
to vent wit %u?gégfflgsiﬁg%'or %oaﬁesgnce’. aIA%}luseJdé_ povvdeg c(J:oat;éérjl ._2%3 o?
| ar gel gehydneghygeineradd ynmber chgarninegeal nat€r i alDifduasanod fargtclezes a
mat er i l.S ' t t.h ifice 2 with b asthcC
wator Tayet “sEbgryrER o BRP T bl ELhB 255y et Bu Hatg Bl 2b>
per neabatrigs Thimpecbniager atticoncGngeher ae evidhm ar d duare peasehbidgidbr ane
wth | Qw:pr ure lo ro t I e 7H. r.iS-.C i I
Wi ¢Bed&)%L %P%T%%% p%ercetlérz r2f5ta3}(;'e, nggp?%dé‘%r&ﬁ%déza%e% ,g‘—’l\ggg1;1t§1rr:§1)tu|§;'rlllg82}%X 5%2 %4
di aneteo afhigrenrpermordldilce atdiZBu s gerces 49250 .shaw &igareabh@BfLow
meter with air_control ..35 val for netering w val.unes .of .ozonated air.
Cont o 5 ar it F e 3ol B8 e SE b e S RO HE i Sparhe?
fitti nhsy@712562%RBasoltihat pbegscaf Bew qgeectsd 1ict pl &sffes¢wb? 5. or Iot her
sl ow gonveyi i pi,n Barrel 273 s a flow bore 274 tha s_a ball WO
021 107500 BT IS 463585207 575 FrO (i RPBRdatt S Aet aches PASERE top
szgartﬁfoﬁjﬁ.tﬁéepore of lower permeability diffuser 253 and emerges as

diffused gas plus vapor at 258.

In Figure 48, a diffuser 37H is shown that can be in the'form
of highly permeable, 1low initial bubble pressure, largely
hydrophobic diffuser media 260. Particle spacing 261 is sufficient

to allow bubbles to vent without collision or coalesence. A fused

2 powder coating 263 of largely hydrophylic, or micro-particle
material (or nano-particle material) is provided at a pore mouth
or orifice 262 with bound elastic water layer membrane alteration
of surface energy, hence surface permeability. This configuration

30 generates a micro fine elastic membrane with low pressure loss
through the diffuser 37H. Water is continually wicked to the pore
surface, keeping it hydrated, generating a fine diameter of venturi
orifice.at 262.

Figures 49-51 show a variable flow meter with air control

35 valve for metering low volumes of ozonated air. Control valve 270

in Figure 49-50 has opposed end portions with barb fittings 271,
272 so that they can be connected to plastic tubing or other slow

conveying piping. Barrel 273 has a flow bore 274 that holds a ball



stab fitting 271 on fitting 276 extends to bore 274 as shown in 5 Figures
50 and 51. Threaded sl eeve 277 attaches to an enlarged | ower end portion

of 278 ofwbarned7o0273. An 0 ring 279 can be placed in bet ween/fshamgss 280 of
tube 277 and flange 281 of stab fitti4lg 272. Val ving nmenber 282 includes a
flange 283 with external thread 284 that engage the 10 internal threads 285

sl eeve, 29 7 yurl NG 1S & 2 HERT F A (W drie 4 RS tRRr Eepedekpyrled syETaom, 286
of sleeve 277 and turn it to control the position of valving nunber 282
rel atistealk oftohival Rylshapdd ttsaa 287 extrrds el Berag 2t7He admoRWibfimi r
that fig éé‘@é’%cﬁ _bore 274. Ball 275 provides an indication of flow,
as barrel -273 15 can be clear and nunbered with indicia as shown. In

Fi gures 52 Bmeeddd sleaperlaturd teonsensat ed 9alpapkd 1Puar ¢ PAFEiIIN ow
contraq I.S1S : r lve .3 Lack yd I y
301 hav v T REAF ar 2902, PA T1 T 1 e A0 ana S b BuE Tt ST e
provi R8P axt shwen 274 batl 6lange52 Bt ceipya:a20 filftdmnioor 7302, VALY 2@ riegleer @i r

fl ows a_j il 3 t et ol ' ent.ial

bel | o 508 Detlsin e 285 Jidn enerpdt e BL bGP RETERAE S0 200 ne

i nferiorteyal hatreasdst28 os1dmve eliper atbueingfugms 4l wsengedm ogwimlgte 303
to outlet 304, If the.flown t 6 is
oo colt TR dhbue el 9P 8 e PP obd FuliTat o MR e
seat 308 isositbsedoliy vl iconimathersu?z§2ceeBabiat the dmotiicahlef drepeivs
305 as__sh in.Figure 53 .and just ment knob.311 can_be provided for fine
uni ng e b (I GG 33k SRR, 25847 s h or ROKEI LRI s At e
copperbded | D, t M1l 2718 ghitgyv s@as i dn viend icdieiadn to@ansiew, aprioad b hg ah
expansi on .and contraction thernositat materjal. Figures 54-58 show a

preg erd8l Enfodt e fn?%e%ep‘gg‘fjatt lrbcgl‘fjhae a3 P - i nventi on desi gnat ed

general |y byn thieyunsersd a4Q0 530 Ei gumperadur¥btenpdhspeaderaA08b hast ow

cabi net 401 that_can be in_the_for 5.0f an inverted bottle water t
Cabi nAZ AR oF LOE NEOBFESEnP oL By albi df SO Be. GaotF WiH BHher impetd bf

cabi netric1 s aasafllefe be¥gTRLE, hgabhgeds iadricontzion anbelbleivfeved® at
the | ower end vgorti on of the cabinet, or caﬁi nets tha}fl connfﬁ%] directly to
P I fa

a WO FHAR AP Pertdst2rPd188e REOVAIEF &8pplovit nbisPe P EIHESUppl y
tK)zt(g"‘-interior 302. As ozonated air flows from inlet 303 to outlet 304,

it flows circumferentially about bellows 305 as shown by arrows 306
in Figure 52. '
Bellows 305 has an interior 307 that reacts to the temperature
of gas flowing from inlet 303 to outlet 304. If the flowing gas
25 that follows the path of arrow 306 is too cold, bellows 305
retreats in the direction of arrow 308 so that valve seat 309 is
closed by the conical surface 310 at the bottom of bellows 305 as
shown in Figure 53 and adjustment knob 311 can be provided for fine
tuning the position of bellows 305. Bellows 305 can be a helicoil
30 plated copper bellows that is highly sensitive to heat transfer,
providing an expansion and contraction thermostat material.
Figures 54-58 show a preferred embodiment of the apparatus of the
present invention designated generally by the numeral 400 in Figure
54. Water dispenser 400 has a cabinet 401 that can be in the form
35 of an inverted bottle water type cabinet. However, the present
invention can be used with other types of cabinets, such as for
example, cabinets that contain a bottle of water at the lower end

portion of the cabinet, or cabinets that connect directly to a



Cabi net 401 has an upper cover portion 402 that includes an 5 annul ar

fl ange 403 surroundi ng openi ng 405. Gasket 404 can be used to forma seal
bet ween bwDta02206 and cabi net 401. Bottle 406 has a neck PE@USarzith16%
openi ng 408 that comrunicates wth r48servoir 409. Reservoir 409 includes a
bottom 410 that can be square or circular and side walls 411. An outl et
412 at whherlQupgh omt%g @Lfn%ﬁﬂﬁbrtﬂQ%ﬁ?W%S@’c?é wi th flow channel
413. Flow channel 413 has a flow bore carrying water between
reservoi r 469PaREtspildothagimn MPHEIrgLﬁ%éeﬂSHXB-?tl@pl‘gQﬂ st piovidess aaval ve

416 thahncanrbe)ag5krRed ane-aetsat cbﬂ@hfhé”%ﬁS' @a%&%&f4b@ Qgﬁnbg|§?§85|ng

out Pet 15 openi ng 417 so that vvater | ows Vi a opening 4 into a ect ed
gl ass, teuposm R ﬁéaﬂeéé‘p‘waénebo’%éﬁ éoéa&v@ gaBinef é@luatl ng a spigot 415
i's known i npbRe18r o SPAYY 46'7 SAMY A of
channel 413. In addition tgeé:pl % nne 18% Eﬁ%?%%&éggég%%%d on

20 spi getthS@rpramr (9109pa§§§§é’§0ﬂlﬂfat4O&(tlé?rﬂllldﬂﬂowglb@tﬁlfgmMMSth%esm
passaggs Ielaude 4j rstrpassaogndlliand (aeand, PASSAGe A29. Tha » fd Stpe

passage 419 exten s to an internally threa ed openi ng eni ng
egei veStaphf 4dér ot onese@ ihat 0hasommunpeatag #24h tﬂircougrha/m@h 418. can

enter a pr Oy¥{ | ,ai b Iow
channe?E§?8Qg§%|%% |crhgt3teg]eab%y %r]?%c\g/j\‘g %ggé 4§4F|f§%r %Et?y%ﬁﬁ urggbe JORe s
transnicesedveia 628nenfll epligoe 48D.to fitting 428 and then t 0 passageway
419 as i ndicat h £ oW 6 Fi_qur.e, 55. The_oz at flo in
li ne 430 an ’ Eg%ms{%%ggf’g% ’éll@glpqogcwddl% maﬁdeﬁuﬁblvggv& Qggo{ﬁga%o?anmge

di si nf gcnppgdaaddsantumedgbytdaleusqar g:OIll braew chanmedn 4stlaendsfaﬂ1c§001htIIeeil ow
bore 414 ]_‘anh gel ;[1 cet ot channel ﬂg[g near ervoir
walbs 4ET"HY st S c"Bao ﬂ?sB@ﬁ%Pg \ﬂﬁﬁo rﬁ)ts% FErEBut e
to bubﬁ)hes entier iong 1tiHes Weémpitm’clé.e amdhtﬁusadweperlﬁ Mpat&uating na

Fi gures 54 ;E\ 2155 t he bubbl es. t hat enter spigot channel 418 can be shown
f1 owi ng®TR°th Fac P8H otMatPBwe %35 in the horizontal section of

channel 413spindot hehot cchiditnaferdisc @onsretiiceftesolviehansek 413 6n fhguier 54
S0, ppvardl yuin oLl 412 and 0 02107409 £CT 02 10158, 49 eptering
20 spigot 415 a pair of passages that extend through spigot 415. These
passages include first passage 419 and second passage 420. The
first passage 419 extends to an internally threaded opening.427.
Opening 427 receives diffuser stone 423 that has an opening 424
through which air can enter opening 427 and then provide small air
o5 bubbles to spigot flow channel 418 as indicated by arrows 435 in
Figure 55.

During use, ozone 1is transmitted via ozone flowline 430 to
fitting 428 and then to passageway 419 as indicated by the arrows
436 in Figure 55. The ozone that flows in line 430 and in passage
10 419 provides small bubbles of ozone for disinfecting and sanitizing
the spigot flow channel 418 and also the flow bore 414 of channel
413. Since the spigot channel 418 is near reservoir walls 411 in
most or all cooling water dispensers, it will not contribute to
bubbles entering the water bottle and thus dispensing water.

35 In Figures 54 and 55, the bubbles that enter spigot channel
418 can be shown flowing in the direction of arrows 435 in the
horizontal section of channel 413 and then to the vertical section

of channel 413 in Figure 54 rising upwardly to outlet 412 and



sanitize spigot channel 418 and channel 413 also enter and assist 5 in
sanitizing reservoir 409. Reservoir 409 is also sanitized using flowine
437 that wexaexise from ozone generator nodul e 432 to diff e€arusda3M1ss t he
direction of arrows 439 in Figure 54.49The second passage 420 receives
ozone fromreservoir 409. Ozone flows into ozone flowine 10 431 that

comung Gat £ Y I:@stek%wg 4$49 %ssece}{yi %éagabézgsa%ha%h%% s gus e

17. The ozone flow ng in secon E)assage communi cates w th spigot

di spens¥hit bpenibodd 7ckanneh fmf%uqhwehz‘llw Tl 80 prveric eNd aPiFH i ng

fl ow of, ozone: W § b n-di SPeRsi Ngyg openi ng 417 as indicated schematically by
the5sp|?al I ng ar rll;%v 422 15 1n Figures 56 and 57. Ozone generator nodul e

432 can be RowpFvedd d0%niszonkso genaiatards3esing dikovligwer 4440.that
flow, ag@@;m ﬁ%}nyo'z dleC AU S 2 C?rt hRo@i{ OWs433 tﬁ?nd PEOVI d8d usi NG, &
or pus

bl ower Ing the generated ozone into the flowines 430, 431 and
437. 20irecH qur of 59r8Ms addPt i‘gnaFigomst rakt i Ghe foecome @psg@gearﬁﬁo t he

channel Qgﬁggpl go S z 9%9?¢

shomn % éJl;%gure ) é%éﬁﬁ%%%&v%g% ?E?Iu éégg g?é&g ?tg $%§ on1444.
9r ekl vohat 4¢1leh‘alslaa’sﬁﬁ-ﬂgWEtbpémthgn4422t9h@11’1d rmmnﬂé@@smegcﬂtm rd et

por S I i 2 d e, i m dto

both t e@% ggt Pi\iggand?ﬁt07 lﬂPesgérg\/o((il?ser %&%‘?’&?& %%vvlsloeflcg&1 ga%ggafggulfr%(g 20

and 21cc5ﬂumwhlcnmte‘l$®utrkespuges diispenismegtdgeriirmnéltilb%r t 44Qemin b amzionieon

Wi 3 d h . h h
P\ oul | Wol 430180 CPERHECRe HABREDLANPT G9ah 443 SANEo HICGMT: MU SR L 30

di ff usepertiddd\. 415pi gotirkhil-d el udesend tovdd Tley 446/ 1R csapsﬂmnrﬂna; iaxgrom t4e2
fitting 445 as sgggn 5§ | gure 20. Flow ine 446A,B includes a T- portion as
shosn Th FHTE cﬁ%% ed within spigot channel 453. Flow ine 446A B

ext ends bet(vwmm: f igehieng té47 mndulh f Bogerc434he | Bodbribed fashann,oxozone

flows from gener tor 438 . vi romA e fitt 445, to flow i ne
haon SHREPELYE a0 Y AL 432 Foau)' Sanfef ERatS IS ous
from gepetiad oar438 ¥B3 thowdane30iddd dsindgng #Aowelr0 Hdrowushe i tihe and

then to diffuser 434A. . The WD 102706 PCT/ US02/ 191 0 only opening
that iSSTORHRR 9P UHe RiTT s %ﬂ%@&n%ﬁr HhsabibisnamsT

20 In Figures 58-62, additional constructions for the spigot and
the channels that communicate with the spigot to sanitize it with
ozone are shown. In Figure 20, reservoir 441 includes a sidéwall
443 and bottom 444. The reservoir 441 has a single opening 442 that
‘receives a spigot inlet portion 455 of spigot 450. In Figures 20
25 and 21, ozone 1is transmitted to both the spigot 450 and the
reservoilr 441 via flowline 430. In Figures 20 and ‘21 flowline 430
receives flow directly from blower 440 and ozone generator 438 and
flowline 431 is eliminated. Rather, ozone flows through flowline
430 to flowline 446A to diffuser 434 and to flowline 446B to
30 diffuser 434A.

Spigot 450 includes flowline 446A,B communicating with
fitting 445 as shown in Figure 20. Flowline 446A,B includes a T-
portion as shown in Figure 59 disposed within spigot channel 453.
Flowline 446A,B extends between fitting 447 and diffuser 434A. In
this fashion, ozone flows from generator 438 via flowline 430 to

fitting 445, to flowline 446A, to fitting 447, and then to diffuser

35

434. Additionally, ozone flows from generator 438 via flowline 430
to fitting 445, to flowline 446B, and then to diffuser 434A. The



is the single opening 442 that receives the spigot inlet portion 5 455 as
shown in Figure 59. In order to operate the spigot 450, valve 452 is

provi ded wbhav/109pens channel 453 so that water can flow f PoemUSey &SI r 441
via channel 453 to outlet opening 450. Arrow 448 in Figure 59 shows the
direction of ozone flowin flowine 430 during use. Annular flange 10 454
of spigof %39 L Q1 dTE A atd g%'}%@ 10 gabiael s481 5, Dol Ressesiued; 51 7 Hpeni ng
442 u3|n@7 inte erence adhesive, or other suitable connection. In
Fi gur elss mh@n@ilmlet apenddyt ﬂéﬁalthéﬁnﬁeﬁ@ét‘fe@né:hf%rs%}g@p gole farkoBhewh,

desi gn Fitgure 61 and spigot 15 460A in Figure 62.
Spi @otﬁ%O |n rg?fenglgp%alge a$§p| got channel 461, annular flange 462 and a

spi got inl ekn pmdamrtmea@erﬁh@ ’Sbﬁgmlg%dlfzﬂ,sdadrv(ﬂ/ﬂ@é?slénpt‘ﬁ‘éhée@kﬁ?ﬁfel
495 L hale cOMTUDNGEY e9 5 L HRl0al,chanagh £8dy ¥§'ow 1 JEREL 404 Rreyents
the fl ozone ~from Io I ne |rect to water inlet opening
456. Rmamel 20 3nten cozdré bgebiehgg%il sﬁms@d 4a4f& d-rclagnee ﬂ@lsh@\a%kthe
pressu causes Vi I ng]g%gp
plvota.Jlrec aché%%Fxnﬂ%ﬁgggpjé0%§%WHgggt8§§8d3$§3¥3g %Iﬁ% neﬁ%

#ﬁral45/4 cliosed gdite 4660 foavst yn aictadiackpr essopbiaed épénsbeabhen srea;t\@red s

g

dlspensed as en val ve__25 45 ene Val v eq 46 be
partl atty é)ﬁélﬁngue ){\‘% Blgl}fa?nc?n \?\C/eevrererel ?P‘tél os&ﬂ%ﬁgozoneg%egl ns

to fl oviesabBEhovenibycatsows 466. The spi got 460 provi des the sane

di spensi ng ortion th i ncl,ud a,_val vin nenb r 452 vaIv out | et
451 as sho%ﬁ ﬁgEFﬁﬁr 9amlihc’g pbP i GTSHATE PeerOPe (é%l?ro Rifgut e
30 61 $®igPtirrasehdin clca{sﬁg\na’deai Risgsibe got, 4aor aw Z66Gushbods 4ie sfpmmmf
ozone fromflowine 0 thr.ou tting 463 to ne channel 46

orone 190 s FhoUERafnel SPES RodAtest ELT U 449 PRG: 3 SHRiecTIART

di f f uses1 A3hnuimona fdgws dr emdl kovbiiget43Alte dottusar4634 Bind swidwut
the 35 necessity of a _second openi ser oir. wall 443. Arrow 469

schenet$Caftyoi IRaRtFdRTs2bne ng}@é‘g?l% cl?8si ngPoF RV CRERSer L @h7.

I n Fi g4 £562, crRnidIer 4 60] oo 1 HHOA thsmisdroWe 7 Thee Sph 9ot t HE8E 16w I 02202706

PCT/ USQ02/ 19158 51 a construction that can be used to npdi fgl gn exi sting
splgotfrom flowline 430 to directly to water inlet opening 45 Rather,

20 when ozone is being dispensed into channel 461, back pressure
causes valving member 467 to close. The valving member 467 is
pivotally attached to spigot 460 at pivot 468. '

The valving member 467 is normally closed due to gravity and
backpressure and opens when water is being dispensed as when valve
25 452 is opened. Valving member 467 can be partially open due to
bouyancy. However, it will close after ozone begins to flow as
shown by arrows 466. The spigot 460 provides the same dispensing
portion that includes a valving member 452 and a valve outlet 451
as shown in Figure 59. Those portions have been removed from Figure
30 61 for purposes of clarity.

In Figure 61, arrow 466 shows the flow of ozone from flowline
430 through fitting 463 to ozone channel 465. The ozone flowing in
channel 465 reaches fitting 447 that is connected to diffuser 434.
Ozone flows from flowline 430 to diffuser 434 and without the
35 necessity of a second opening in reservoir wall 443. Arrow 469
schematically illustrates the opening and closing of valving member
467.

In Figure 62, another spigot 460A is shown. The spigot 468 is



because the spigot inlet portion 464A is a "retrofit" part. In 5 Figure
62, the existing spigot on a cooler/dispenser is mlled to receive the
retrofit wpiogao27él et portion 464A. The spigot inlet por®PCIUSAELASHrovi des
wat er inlet opening 471 and ozone cha¥inel 470. The ozone channel 470
communi cates with a fitting 473 that can be integrally fornmed wth the
spi got ;i nd gt }‘99{ ion 4 o) 7 Je%l FiL oY 2 ghous ath.

wat er %ei ng o I spéeﬂnlsge}%j \@Nﬁéﬁ t E(e \\I/\%évé 21'9'03 opelﬁf d gﬁd mt%éé}q%%ooéglg%)gm
reser vbgfFanae ttdienaseigdnl enlebpeirhgon7 ¥ eifd 19 spi'geit mifdiielpassd. Wen
wat er E£$qi I NGy, di opg is LLted, vi ine
1305 ¢ b a1 I hg B A0 o DS b atiec ot 5t SRS TaRG Back: bt sstie.
15 Ozonecenver shehaethadnsl spdyodnd rdledo pdwd icronko&harfled gpdgoThénlet

her ei e e on AR N M RS POeRBRr 4 7L LA A STp 8
Descri #7Porl129 dzdvmtadrandiedpdifecomtOnivates wispenseirtt k(B 4wt ehadi spenser
annul apSrHREEERIED i SO AR TeacPTiat, bt ciBROBEER: lteTYR
reser vonrFi@ire Mrshmws35h22peebeoforatet deiwed 1di R rsesk mheinr thet tabveal |
24 OpeESEOESZ%pQ%% r&%gfﬁg%%%M%f%%%OEE%@ 5&@@9@%%@1%%§8téxaégéfpigfét
opening 471 and to spigot channel 461. When water is not being
dispensed and ozone is to be transmitted via flowline 430, the
valving member 467 closes because of gravity and back pressure.
15 Ozone enters the channel 461 and also the ozone channel 470.
The following table 1lists the parts numbers and parts

descriptions as used herein and in the drawings attached hereto.

PARTS LIST
Part Number Description
20 10 water dispenser
10A water dispenser
10B water dispenser
10cC water dispenser
11 cabinet
25 12 lower end
13 upper end
14 cover
15 annular flange
16 gasket
30 17 opening
18 bottle
19 bottle neck
20 reservoir
21 interior
35 22 reservoir side wall
23 reservolr bottom wall
24 open top

25 water surface



27 spigot 5 28 refrigeration coil 29 conpressor 30 flowline 31 flow
line 32 heat exchanger 10 33 electrical line 34 plug 35 flow line 36
outl et powD 02302706 f fuser 15 37A diffuser 37B diffuser 3PCrdisht/uvases 37D
di ffuser 37E diffuser 20 37F diffuse2 38 air line 39 fitting 40 housing
41 electrical line 25 42 controller 43 plug 44 receptacle 45 flange 46
opening 30 47 loyer end 48 upper end 4Qﬂ9ﬂ59§ng 50 ozone generator 51

transfornmer 35 52 electrical line 53 notor " 54 blower 55 air line WD
02/ 102706 PCT/ USB2/ 19158 53 56 air inletspigot
5 28 refrigeration coil
29 compressor
30 flow line
31 flow line
32 heat exchanger
10 33 electrical line
34 plug
35 flow line
36 outlet port
37 diffuser
15 37A diffuser
37B diffuser
37¢C diffuser
37D diffuser
37E diffuser
20 37F diffuser
38 air line
3% fitting
40 housing
41 electrical line
25 42 controller
43 plug
44 receptacle
45 flange
46 opening
30 47 lower end
48 upper end
49 opening
50 ozone generator
51 transformer
35 52 electrical line
53 motor
54 blower

55 air line



57 ozone generator housing 5 58 |ower housing section 59 upper housing
section 60 flange 61 flange 62 gasket 10 63 bolted connection 64

i nt er nal Iyotlanexded opening 65 arrow 66 arrow 67 bubbl @CTHSE819160t 69
opening 70 angle 71 filter 72 porois body 20 73 inner surface 74 outer
surface 75 hollow bore 76 non-porous coating 77 end portion 25 78 end
portion 79 elbowgfitting 80 body 81 leg;,.82,hgg 30 83 coupling materi al
84 bore 85 bore 86 external threads 87 stab fitting 35 88 grinding tool
89 shaft 90 expodéd face 91 arrow WO 02/ 2B2706IPTFLRE0Z/ ROU58NI54 92

bUbgle 58 lower housing section

59 upper housing section
60 flange
61 flange
62 gasket

10 63 ‘ bolted connection
64 internally threaded opening
65 ' arrow
66 arrow
67 bubble

15 68 foot
69 ‘opening
70 angle
71 filter
72 porous body

20 73 inner surface
74 outer surface
75 hollow bore
76 ’ non—-porous coating
77 end portion

95 78 end portion
79 ) elbow fitting
80 body
81 leg
82 leg

30 83 coupling material
84 bore
85 bore
86 external threads
87 stab fitting

35 88 grinding tool
89 shaft
90 exposed face

91 arrow



100 spigot 5 100A spigot 100B spigot 100C spigot 100D spigot 100E

spi got LO 100F spigot 101 spigot housing 102 handle 103 annular flange
104 t hreaw® 02502106 hori zontal bore 106 vertical bore 10PCTluvaz/ouss et 108
val ve body 109 annul ar shoul der 20 11® operating rod socket 111 operating
rod 112 return spring 113 socket 114 cap ~5 115 internal threads 116
external threadsgy 117 retainer 118 annulgmpfileange 119 annul ar fl ange 30
120 annul ar groove 121 transverse opening 122 transverse opening 123 pin
124 cam surfacelO#5 125 collar 126 centrSi%Pening 127 dual cont act

bar5r el 128 recapfoacl e WO 02/102706 PCT/ U$32(ck9158 55 129 plug

100B spigot
100C spigot
100D spigot
100E spigot
10 100F spigot
101 spigot housing
102 handle
103 annular flange
104 threads
15 105 horizontal bore
106 vertical bore
107 flow outlet
108 valve body
109 annular shoulder
20 110 operating rod socket
111 operating rod
112 return spring
113 socket
114 cap
)5 115 internal threads
116 external threads
117 retainer
118 annular flange
119 annular flange
10 120 annular groove
121 transverse opening
122 transverse opening
123 pin
124 cam surface
- 125 collar
126 central opening
127 dual contact barrel

128 receptacle



130 el ectrical |

supply fitting 134 diffuser
| ead 139 el ectrical

i ne

bore 138 wbhaetoizeal

142 arrow 143 spi got body
instrunmentation |ine
el ectrical
| ongi t udi nal

foil

bor
adhesi ve ta

153 f oi
ié section

159_spring clip 1360 conduit S5 161 conduklecib2-88f ¢t Y ccCOVer

5 131 el ectrical

line 132 wat er proof seal
135 barb connector

144 val vedshandl e
147 magnetic fIOM/sensor
line 156 ozone discharge tube

adhesi ve tape sec ion
30 156 rel eas@lPFREicab7lappow 158 el ectrode

10 136 fl ow tube

133 ozone

137 fl ow

| ead 140 passageeaystyiddd user

145 fl ow sensor 20 14
148 el ectrical |ine
151 dielectric tubing

154 rel ease |iner

163

board 164 clanp MD 02/ 102706 PCT/ US02/ 19158 56 165 exEosed part

10

15

20

30

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
16l
162
163
164

waterproof sea

ozone supply fitting
diffuser

barb connector

flow tube

flow bore

electrical lead
electrical lead
passageway

user

arrow

spigot body

valve handle

flow sensor
instrumentation line
magnetic flow sensor
electrical line
electrical line
ozone discharge tube
dielectric tubing
longitudinal bore
foil adhesive tape section
release liner

foil adhesive tape section
release liner

arrow

electrode

spring clip

conduit

conduit

safety cover

circuit board

clamp

6
149
152
155

circuit



5 167 | ead 168 | ead
1-73 el

166 outer surface
el ectromagnet 10 1-72 fl ow sensor
i nst r urerwvat2aombé ne
fl ow bore 178 extension tube
bore 20 152 nut 183 -external
punp 25 187 floais¥al ve controller
| evel 11 air pressure controller

contact 1-:,4 el@étrical
instrunmentation {gne
WO B2/ 102706 PCT{Q?02/19158 57 202 fitti

o]

t hr eads

30 1-2

159
170
171
172
173
174
175
176
177
178
179
130
131
132
133
184
135
136

.17
128
129
190
121
122
123
124
125
126
127
128
290
271

10

15

20

25

30

35

169 bl ower

1715 instrunentation |line
1°'9 fl o bore 10 extension tube
184 extension tube
188 fLOghscdB88apater level 190 water

line 1 - 5 arro®tes ereéefecal
198 instrunentationikhle

ectrical supply line 1-74

fluid pressure controller

ng
lead

blower

flow sensor
electromagnet

flow sensor

electrical supply line
instrumentation line
instrumentation line
extension tube

flow bore

- extension tube

flow bore

extension tube

flow bore

nut

external threads
extension tube

timer

pump

float valve controller
float

water level

water level

alr pressure controller
fluid pressure controller
contact

electrical line

arrow

electrical line
instrumentation line
instrumentation line
silicone tube

bore

1-70 fl ow sensor

176 ext emsirarsor/vyses 15 177
1~1 fl ow
135 ti mer

line 35 1:-:
2C0 silicone tube 2:1 bore



203 connector 5 204 wall 205 opening 206 diffuser insert 207 tube 208
wall 10 209 Socket 210 top section 211 bottomsection 212 bore 213
nodul e 15wPld/18176® fitting 215 fitting 216 inlet 217 bipadaSo21858 ube 20
219 wall 220 bore 221 slot 222 conffector 223 annul ar body 25 223A body
223B body 224 annul ar channel 224A flow channel 225 inlet fitting 30
225A fitting 22Bgmarrow 226A inlet 227 aiyoMig 228 upper retainer 35 228A
upper ring 229 |lower retainer 229A lower ring 230 opening WO 02/102706

PCT/ US02/ 19158 483231 annul ar sheet connector
5 204 wall
205 opening
206 diffuser insert
207 tube
208 wall
10 209 Socket
210 top section
211 bottom section
212 bore
213 module
15 214 stab fitting
215 fitting
216 inlet
217 blade
218 tube
20 219 wall
220 bore
221 slot
222 connector
223 annular body
o5 223A body
223B body
224 annular channel
224A flow channel
225 inlet fitting
30 225A fitting
226 arrow
226A inlet
227 arrow
228 upper retainer
35 228A upper ring
229 lower retainer
229A lower ring

230 opening



231A sintered netal sheet 5 232 slotted opening 233 water surface 234
body 235 coating 236 channel 10 237 channel 238 center 239 diffuser

mat eri al WO®2i1014766 | ocki ng annul ar section 241 interl ocki RgTArSAUIAEB8 secti on
15 242 interlocking annul ar section 283 interl ocking annular section 244
channel 245 bubbles 250 punp 20 251 punp 252 channel 253 diffuser
section 254 chapnel 255 diffuser section,n2R12%6shiRikng 257 droplet 258
gas and vapor m xture 260 nedia 261 bubble spacing 30 262 orifice 263
coating 270 contPéP valve 271 fitting 32¥pteredngtad shsebarrel 274
bo&g 275 ball 226 fitting WO 02/102706 BEHLP2Q26421%85 59 277 enla rged

| ower end

233 water surface
234 body
235 coating
236 channel
10 237 channel
238 ' center
239 diffuser material
240 interlocking annular éection
241 interlocking annular section
15 242 interlocking annular section
243 interlocking annular section
244 channel
245 bubbles
250 pump
20 251 pump
252 channel
253 diffuser section
254 channel '
255 diffuser section
o5 256 lining
257 droplet
258 gas and vapor mixture
260 media
261 bubble spacing
30 262 orifice
263 coating
270 control valve
271 fitting
272 fitting
35 273 barrel
274 bore
275 ball

276 fitting



278 lower end 5 279 Oring 280 flange 281 flange 282 valve nenber 283
flange 10 284 threads 285 internal threads 286 Knurled surface 287 valve
seat 300 wealmao27¢® 301 body 302 interior 303 flow inletPCI0B0DMIFRt 305
bell ows 20 306 arrow 307 interior 3®8 arrow 309 valve seat 310 conica
surface 25 311 knob 400 water dispenser 401 cabinet 402 cover 403
annul ar flange 397404 gasket 405 openi ngen#88gbat 1bwetr40haneck 408

gggybgngigigg rgzgz;gir 410 potton1 4111g€éL eﬁ&Z outl et WD 02/102706
channel :
5 2779 O-ring
280 flange
281 flange
282 \ valve member
283 flange
10 284 threads
285 internal threads
286 Knurled surface
287 valve seat
300 valve
15 301 body
302 interior
303 flow inlet
304 outlet
305 bellows
20 306 arrow
307 interior
308 arrow
309 valve seat
310 conical surface
95 311 knob
400 water dispenser
401 cabinet
402 cover
403 annular flange
30 404 gasket
405 opening
406 bottle
407 . | neck
408 opening
35 409 reservoir
410 bottom
411 wall

412 outlet



414 flow bore 5 415 spigot 416 valve 417 dispensing opening 418 spigot
fl ow channel 419 first passage 10 420 second passage 421 tangent position
422 spi ravoaenamws 423 di ffuser 424 opening 15 425 O ri ngPCAAGOTIOSYUre cap
427 internally threaded opening 428 itting 429 fitting 20 430 ozone
flowine 431 ozone flow ine 432 ozone generator nodule 438 ozone generator
439 arrow 25 4401 bl ower 441 reservoir dd&Zniogening 443 wall 444 bottom
30 445 fitting 446 flowine 446A flow i partion 446B flow ine portion
447 fitting 35 443 arrow 450 spi got 45T 5 RS 4E2 val ve WO 02/ 102706
PCTS/ US02/ 19158 4115453 spigot ~ channel, spigot

416 valve
417 dispensing opening
418 spigot flow channel
419 first passage

10 420 second passage
421 tangent position
422 spiral arrow
423 diffuser
424 opening

15 425 O-ring
426 closure cap
427 internally threaded opening
428 fitting
429 fitting

20 430 ozone flowline
431 ozone flowline
432 ozone generator module
438 ozone generator
439 arrow

25 440 blower
441 reservoir
442 opening
443 wall
4ec4g bottom

30 45 fitting
446 flowline
44 6A flowline portion
4458 flowline portion
447 fitting

35 4473 . arrow
450 spigot
451 outlet

4t 2 valve



454 annul ar flange 5 455 spigot inlet portion 456 water inlet opening 457
arrow 460 spigot 460A spigot 10 461 channel 462 annul ar flange 463
fitting w6ed2am7geot inlet portion 464A spigot inlet portiPpem/us52/44858 ozone
channel 466 arrow 467 valving nenbedl 468 pivot 469 arrow 20 470 ozone
channel 471 water inlet opening 472 arrow 473 fitting 25 The foregoi ng
enbodi ments are 4gu®esented by way of exanplpggdiricyianmid scope of the present
invention is to he limted only by the follaqw.n i_ms. WO 02/ 102706

PCT/ US02/ 19158 12 CLAIMS 3 1. A wataglkm }glsrpgrj%(s‘é‘é1 C conprising: 4 a) a
cabi net having ugier and | ower end porti epsgarnd iadets pomttéoinor ; 6 b)
reservoir contained within the cabinet, the reservqir . tai ni ng wat er
with a water sur e; 8 d) one or nore spﬁggféﬁg%e ISP§%€§ nication with
the 9 reservoirdgpr dispensing water, eaclrospi got having a manually 10
oper abl e menber %g?t opens the spigot to di.s ense wat er fromthe 11
spigot; 12 d) ad rigeration systen1for58&lq ng water within the 13

reservoir; 460A spigot
10 461 channel
462 annular flange
463 fitting
464 spigot inlet portion
464A spigot inlet portion
15 465 ozone channel
466 arrow
467 valving member
468 pivot
469 arrow
20 470 ozone channel
471 water inlet opening
472 arrow
473 fitting

95 The foregoing embodiments are presented by way of example

only; the scope of the present invention is to be limited only by

the following claims.



14 e) an ozone generator housing supported next to the cabinet, 15 said
cabi net having an ozone generator inside the housing; 16 f) a diffuser
cont ai nedwwaiothd2106 he reservoir for emtting 17 bubbl es i ®Co/ushy1MsServoir,
said diffuser conprising an ozone 18&2resistant polyneric tube having a
tubg wal |l surrounding a central 19 flow bore and a plurality of openings
in the-tnbgswal I, diffuser 20 segnents being mounted in the openings; Q)
and2air flow lines for transmitting air to and fromthe 1 housing interior
andsto the teserRoiWptez ddspenthe,wapeprdpipenser of claim 1 wherein ozone
IS generate byt r . I es si-ve 4P PheLat g e f the i got
val ¢es. 2 33)Theamg%%gggﬁég%%i%égoggglain11 mﬁer%?n tﬁe%%kone 1 gene?gtor
i s activberdowhen the spigot handle is manually operated. 2 3 4. The water
di spenser cl aj ei i @5§ A rlical s t.ch tbat is
act pvat ed én t%%%gﬁg% icrszmét%grr%t@eg?{t thg (sevm'eéta;%% eé—‘l’ngt c%mup%gﬁ tgaf:he
ozone genmerandng wat8rSwiTheawatterdpspéaser of claim 1 wherein the
resérvoir jnclu e RV | C i-dewal | . L ff ri is
bosit  oned £ di Shkars Bobhl P ER T cth: i B B rafflal B dbh Ry Hhe
02/ 102786 PCHL USRI 9858 pehshBg Waialewakbcherambed: whafriogoree hebbbédy
during_use. 3 6. Th ter dispenser .of .claiml wherein_the ozone
PR et e R e A S
re Ervspighy;bubbling air upwardly a distance of just a fewinches. 2 3 7.
The“wat er di,spenser_of claim.J1 further copprising.neans _4 for, enabl| t he
o6 gener Al bor S0 HOTIARE P oRUPSER o Tt 1 EORL i85 nRten &idvaie he
gengrai@ﬁeh@uﬁkng and air diffuser via first and second air flow lines for
4

sefdct ed tigF after the ozone generator. has been geactivat

.2 .,
1 an ozone generator housing supporte next1x>%%e cabinet,

said cabinet having an ozone generator inside the housing;

15
16 f) a diffuser contained within the reservoir for emitting
17 bubbles into the reservoir, said diffuser comprising an ozone
18 resistant polymeric tube having a tube wall surrounding a central
19 flow bore and a plurality of openings in the tube wall, diffuser
20 segments being mounted in the openings;
g) and air flow lines for transmitting air to and from the
1 housing interior and to the reservoir.
3 2. The water dispenser of claim 1 wherein ozone is generated
by the generator responsive to operation of one of the spigot
1 valves.
3. The water dispenser of claim 1 wherein the ozone
1 generator is activated when the spigot handle is manually operated.
2
3 4. The water dispenser of claim 1 wherein the spigot has an
electrical switch that is activated when the handle is operated,
1 the switch being coupled to the ozone generator.
2
3 5. The water dispenser of claim 1 wherein the reservoir

includes a generally vertical sidewall and the diffuser ring is

positioned to discharge bubbles against the sidewall so that the



3 8. The water dispenser of claim1l further conprising a transfornmer for
generating high voltage electricity for the ozone 1 generator. 2 3 9. The
wat er di swergae270é claim 1l wherein the repl enishing nmean®CrrushudEss a
centtral water inlet and the diffuser @ing is spaced horizontally away from
the water inlet. 2 10. The water dispenser of claim1l wherein the polyneric
tube lihsya3180ttL LY rlc e. Tha e dispgrser of claim1
mheﬂelnlt%g polyne%?E d w%%?sog gugrage Hﬁrl ric tube. 2 12. The
gr di spenser of clalntl wherein the polynerlc tube is a S|Iicone t ube.
The wgter dispe of m@g L [ Y 4 uhe Ls,af a
feeé grade S|I|coﬁ% ng?ggfa dgésggg%ﬁ bot?? @ ﬁgterQalspenseF oznl
conpri gengrétay aeoebahee haﬁfmglenm memeoto hsive gl zavdthe wiitsyedsi fige
syste Iy r [ L [ n ’ ) The
wter Graocuetactd SuBel SRS Lol I o B B e B A G5 Tog e
PCTLUSO2/ 19158 7 64 8 9 the cablnet for valving the flow of water to be
di spensed fromth S ir. 11 ¢) n a
SupPort od byt he-LSbrREEL. S4LHe PSS A g ad A Lhbs SaPgeNer AU BE A sl de
t he  hofiskngnahdl:nge the ot&neogenaketbtoWolnwe$1h@e tpagemetemegaarrfﬂowand
fromthe ho%%l g %ﬁegnterl org 12“%%jjl t he a|:L % r I ognﬁcgiag
the5hou5|ﬁg eri%o 5 WH Th terd dof %e%%?n% S?% i% } BheBf the
air flemcbndealcomﬁumldaheegfwttheaedtbﬂuieme BF telrat- hies opoakt genedawoichi n
the reservoir bel ow the waterline, said 19 diffuser conprising an

el ongat@d PPERi brE<retss ymeric tube

2

3 8. The water dispenser of claim 1 further comprising a
transformer for generating high voltage electricity for the ozone

1 generator.

3 9. The water dispenser of claim 1 wherein the replenishing
means includes a central water inlet and the diffuser ring is
spaced horizontally away from the water inlet.

10. The water dispenser of claim 1 wherein the polymeric tube
is a soft polymeric tube.

2

11. The water dispenser of claim 1 wherein the polymeric tube

1 is a food grade polymeric tube.

12. The water dispenser of claim 1 wherein the polymeric tube

1 is a silicone tube.

2

13. The water dispenser of claim 12 wherein the silicone tube

3 is of a fc:zd grade silicone material.

4

5 14. = bottled water dispenser, comprising :

€ a) 2 cabinet having an interior having a water dispensing

system tha< includes a reservoir for holding water to be dispensed;

b) ~he water dispensing system including a valved spigot on



20 having a tube wall surrounding a tube lunen and a plurality of 21
openings in the tube wall; and f) a plurality of diffuser elenents nounted
in the tuweo02io2mé |, an el enent being attached to the tubecwmalsh/adisan
opering. 2 3 15. The water dispenseredof claim 14 wherein the diffuser is
posigtioned around the side of the reservoir at the bottomof the 1
PeSErVORE. codfor THEL el B M SHENSAlo 0l halurld onher gl BpERsedl frument ube
118 generally circular. 2 17. The water dispenser of claim 14 wherein the
di f fuseeseubelrl is generally rectangular. 2 3 18. The water dispenser of
claim 14 “hgfe'naﬁhﬁaﬁ%§%k%@f%xQﬁShoﬁsﬁnﬁegﬁﬁﬁoPQé&Wﬂnt%%ﬁcﬁb@h@f?'$£Yd0f
théldi ffuser el enents are openings positioned to diréect air containing
ozpge kensthonbaghay ab fazame fEenarrtar pbreidn bhet heupdser void .0 Qrig.
The dispepssy, 9f nelaism, 14 Mherein ;the JieSaryoldy A b iddesods;
gemérg%ﬁéev%??icaﬁ&s? g%gllggn ré p uraﬁi?ﬁ 5? the 5 diffuser eI%ne%?% are
poihtinEQriordischarge bubbl es against the sidewall so that the sidewall

i s”Scrubbed wi t hyozope bub j u Q2102408 BPETLYSDR{ 49458 65
1 25 3 20. ?ﬁ% m%?érgﬁispeﬁggf OQRLﬁ§P$,§§n§%%§g§g ?ﬁe 0zone égenerator

gener aveshstuhéi eabar dispensongt eystéme the water in the reservoir by
bubBi | ng a L) upvard! yeacdlsance) of §USLsachaNuhREReSng §ifn2d- aBe uaLer
di spenser of/ cl aPm 147 f GrE her conprising neans o enab I ng the ozohe
geggratbattbscposibMenEG ginkiat ehai reféoweib batowshhd wzbarl geaer aadd

ho

08 BPYLRL elleng | gt g o e BhE TLON ! IASnIe SeL asL o

time 5 Peen - deactiv :
20 having a tube wall surrounding a tube lumen and a plurality of
21 openings in the tube wall; and
f) a plurality of diffuser elements mounted in the tube
wall, an element being attached to the tube wall at an opening.
3 15. The water dispenser of claim 14 wherein the diffuser is
positioned around the side of the reservoir at the bottom of the
1 reservoir.
16. The water dispenser of claim 14 wherein the diffuser tube
1 is generally circular.
2
17. The water dispenser of claim 14 wherein the diffuser tube
1 is generally rectangular.
2
3 18. The water dispenser of claim 14 wherein the reservoir has
g 2 center portion and a plurality of the diffuser elements are
openings positioned to direct air containing ozone emissions away
1 from the center portion of the reservoir.
2
3 19. The water dispenser of claim 14 wherein the reservoir
4 includes a generally vertical sidewall and a plurality of the
5 diffuser elements are positioned to discharge bubbles against the

sidewall so that the sidewall is scrubbed with ozone bubbles during

use.



2 3 22. The water dispenser of claim214 further conprising a transforner
for generating high voltage electricity for the ozone 1 generator. 2 3
23. The wwaoer/1ad78penser of claim 10 wherein the repl eni shiPOg/USIBEs1S8
includes a central water inlet and th& diffuser ring is 1 spaced
hor{zontally away fromthe water inlet. 2 3 24. A nethod of sanitizing
wat er di spenser having a cabinet 4 with water supply that includes a
reservoir, and an operable spigot 5 on the cabinet enables water to be
di s§)ensed f4om tHee cabiteat dadpedsiets Wat e?laupplht comgriediingthfe @3@ps of :
2 519 L4 E@éléd¥¥fﬁggﬁ% %%%%rakgrstérgﬁlﬁgl£ﬁ8t%Q9e£hfh the
genera ed ozone |ns an ozone 9 generator housing; 10 c) transmtting
ozope FeFHN e @z/ohelb@énegaa@r hpuskayytad disitarkee et élus§u9pf9W riexdrs®irr so
that bubbles rise upwardly in the 12 reservoir; and 13 d) wherein in step
"c"2the ozone enters the reservoir via a pl urality of diffuser elenents
thay are mﬁﬂn{edfhen wetenwalilspefnselr @fpelpimy Lé fubehehatompsi sing becans |

surt oundi T t | .ai 4
con4pri Si n g{)% &sprgecl(‘ﬁ Ig%%at fﬁs%é)&e eurrergsn %%ﬁ?{#eé E%ﬁ efrl%‘¥ t he
reser v'Jcritro ss:ald rra:tomog\@ﬁér@mr hhodsﬁhgsendsanurbsinﬂfelsreeserixﬁoiﬁinm:l land\D
02/ 02706 P /.USQ 19158 66, 1 2 26.. T met hod. of ai m 24
bubbl s 1 scgrupvvatzrf i % e ?%%%?5%$%%m%l%€ta%%e&? Dethe S ab g\‘_tmfwo

t éms rsdwes. débclhvaﬁw.net hod of claim24 wherein bubbles rise upwardly
a di stance of between about four and eight inches. 2 3 28. The nethod
of zlaim 24 wherein the ozone generated in step "b" is spike ozonation
thg; i s gerExat ethd ovaBedurdtspemsefr of claim 14 further comprising a

transformer for generating high voltage electricity for the ozone

1 generator.
2
3 23. The water dispenser of claim 10 wherein the replenishing
means includes a central water inlet and the diffuser ring is
1 spaced horizontally away from the water inlet.
2 .
3 24. A method of sanitizing water dispenser having a cabinet
4 with water supply that includes a reservoir, and an operable spigot
5 on the cabinet enables water to be dispensed from the cabinet and
6 its water supply comprising the steps of:
7 a) generating ozone with an ozone generator;
8 b) collecting the generated ozone inside of an ozone
9 generator housing;
10 c) transmitting ozone from the ozone generator housing to
11 the water supply reservoir so that bubbles rise upwardly in the
19 reservoir; and
13 d) wherein in step "c" the ozone enters the reservoir via
a plurality of diffuser elements that are mounted in the wall of
, @ polymeric tube that has a tube wall surrounding a tube lumen.
3 25. The method of claim 24 further comprising the step of

spacing the diffuser element from the center of the reservoir so

that ozone from the diffuser scrubs the reservoir wall.



1 between about one and five mnutes. 2 3 29. The nethod of claim 24
wherein the ozone generated in step "b" is spike ozonation that is

gener at edwbar/1ee70mr ati on of 1 between about two and t hreePairruso®$2158 2 3 30.
The met hod of claim 27 wherein the oz@ne generated in step "b" is spike
ozopation that is generated for a duration of between about one and three
mnutes. 2 3 31. The nethod of claim 24 wherein a plurality of the 4

di fBuser elenents are of sintered netal and further conprising the step of
controlI|n925ubbTbesmzéhmﬁthftﬁéapmraélW?eéﬁlvh@ubbh@érééseluﬁﬁ@éﬁlYZlHB
32, Thenelerodi spensen; olaflal BE28theLsi Bodup! Lha! Lhy ebn fnbhesdif fuser
elemen S are of porous ceramc nateria ur .conprising the step of
control l'ing bubble size with the porosity 1 of the ceramic. 2 33. The

wat er di spepser C 1 nej;n, t j re i ﬂﬁgﬂf

resi st ant t??anl ﬁ{rlnerrl\gtgltfpoé \g?l%]%he %ﬁ%egpe%ugbo@#%%%@ erein the

cer am disttanmeeofabetwean ahsotubberdeydceightcinehesial. 35. The water

di spenser of claim 24 wherein a plurality of WD 02/ 102706 PCT/US02/19158 2

67 21 the diffuser elenments are of a flanged button shape. 2 36. The water

d| spenser of28cl aTheZﬂle\MledEIdf ar:]pel:um akdtyheteid the didfdneseyersdmresd simre
coni cal, button wat er di s penser .. conpr . 4 a) a

cabl net “RRvi R g &ﬁpésrpj“g%d ?%%E?tje%% ?l%nsggrﬂl age%l fon regr)l%lﬁg%% O%

reser vieetweont aboatd whehiandt beveahinetesthe reservoir 7 containing water

with a water surface;

j 29. The method of claim 24 wherein the ozone generated in
step "b" is spike ozonation that is generated for a duration of
1 between about two and three minutes.
3 30. The method of claim 27 wherein the ozone generated in
step "b" is spike ozonation that is generated for a duration of
1 between about one and three minutes.
2 .
3 31. The method of claim 24 wherein a plurality of the
4 diffuser elements are of sintered metal and further comprising the
step of controlling bubble size with the porosity of the sintered
1 metal.
2
3 32. The water dispenser of claim 24 wherein a plurality of
4 the diffuser elements are of porous ceramic material and further
comprising the step of controlling bubble size with the porosity
1 of the ceramic.
2
33. The water dispenser of claim 31 wherein the sintered
1 metal is an ozone resistant titanium metal.
2
34. The water dispenser of claim 32 wherein the ceramic
1 material is an insoluble dry ceramic material.

35. The water dispenser of claim 24 wherein a plurality of



8 c) one or nore spigots in fluid conmunication with the 9 reservoir for
di spensi ng wat er, each spigot having a manually 10 operabl e nenber that
opens theWQpnzg(m% 11 d) an ozone generator housi ng suppor Pea/usex1916® t he
12 ¢abinet, said cabi net having an oz@ne generator inside the housing; 13
e) a di ffuser contained within the reservoir for 14 emtti ng bubbles into

the resel Vel £5uS&t do BhhEMEET 2 COMPF | ST A ARd @u%&@esﬁgiéstant pol ynmeric
tub® having a tube wall surrounding a 16 central flow bore and a plurality

of gpenings in the tube wall, 17 diffuser segnents being nmounted in the
openi ngs; f3gandrd ryhiow thEénEQi’: BEaEEE&H iong vﬁiefretl% %‘golfdz%ﬂlt té"f?
housing interior and to the reservoir. 38. he wat er di spenser

clajm viheF @19ebzohemert s gerrref el %gmt%l d@h@%@ othar@ponsi ve to
operation of one of the 1 spigot valves. 2 39. The water dispenser of
cla?m 37 wherein the ozone 1 generator is activated when the spigot handl e
i s granual | y3'bperfatwaiter 20BspnsaThe Getrriginpenser of claim 38 wherein the
spigot has an ctr V

opetated, the géw)etéché%%%éwc%%ﬁ%%pé%ﬁgo%geﬁéglre\r,l\geﬁgt%?&%g &I’%e wat er
di spersserimfexiaim 38 wherein the reservoir includes a generally vert| cal
sidewall and th dlf n gﬁ%? /19
posétioned to d?%chgre%%%%oﬁgl gghgay;%)%g'ﬁ” QQJECQF#§Q§ t’h%?é ]f"léo,se dlevvall
IS §crcmubmluwrtcj1 mioeue »buﬁbl@sumﬂlr uusece?2 3 42. The water di spenser of
clai m 37 wherein the Qzone Cgrener at or gener es, suffl CI ent, ozone,

ste$| lize the vva(f er T the M%t%es by bu 1’E)Jrl ng & u%%vard?yw%t%ltsl? ance
#usrtesaeﬂmr n(fbes dlé’péhﬂihg Thetwat, ereatilspepsgptofhavangn a7 mdrewslily t he
d|f user rabrnlcel nggm o nggrogggé ng,&2 sfglog\l/\(/)@?ssage and slots through the
11 d) an ozone generator housing supported next to the
12 cabinet, said cabinet having an ozone generator inside the housing;
13 e) a diffuser contained within the reservoir for
14 emitting bubbles into the reservoir, said diffuser comprising an
.5 Ozone resistant polymeric tube having a tube wall surrounding a
16 central flow bore and a plurality of openings in the tube Wall,
17 diffuser segments being mounted in the openings;
f) and air flow lines for transmitting air to and from
1 the housing interior and to the reservoir.
2
3 38. The water dispenser of claim 37 wherein' ozone 1is
generated by the generator responsive to operation of one of the
1 spigot valves.
2
39. The water dispenser of claim 37 wherein the ozone
1 generator is activated when the spigot handle is manually operated.
2
3 40. The water dispenser of claim 38 wherein the spigot has
an electrical switch that is activated when the handle is operated,
1 the switch being coupled to the ozone generator.
2

41. The water dispenser of claim 38 wherein the reservoir

includes a generally vertical sidewall and the diffuser ring is



menbr ane nenber that transmit ozone to a surrounding reservoir. 2 3 44.
The water dispenser of claim37 further conprising a transforner for
gener at i ngohmgm7oel t age el ectricity for the ozone generatPem/UsB2/185815. The
wat ér di spenser of claim37 wherein tée replenishing neans includes a
cengral water inlet and the diffuser ring is spaced horizontally away from
the wapgsitnbgbd go4gls-£ﬂ%r%t gub@l%%e@%%lrgt Clifd M Bl WIET & £R8: the
polymeric tube is a soft meric tube. 47. The water dispenser of
cl aipm SYAqN@t &i hstﬁérbbb?ﬁfewéh 92Zpaﬁebpébéeﬁoéargﬂadésso| yneric tube. 2
48. The water dispenser of claim 37 wherein the polyneric 1 tube is a
sil Pcone tube. 2 49. The water dispenser of claim37 wherein the silicone
tubg 1 is 42foodTHeradéateri cirmparmesti af. @lains3d7 Avpereied thst epzone
di Spengeher&O8PT §&hBPat ds ufr LADLAETLIEVE NG, a&émque%h%awa@ar lWaERé
di spensing 5 systemthat includes a reservoir for holding water to be
di spen5eYSTVR} T tie hidhkelringl Sensiong rehst énﬁiiﬁ’éauﬁer@fa]qﬁil vefiewpigohedn t he
cabinet for valving the flow of water to be di spensed from WO 02/102706
PCTRUS02/ 19158 6 69 7 8 the reservoir; 9 c) an ozone generator housing
supgorted b¥y3t he Tdwbiwrter ddspandehowsi myldvavi A ahegedne tgenediaf busénsi de
t he ho djo d O w L ARY r bt r and
fromt e uég%]ng In egllagr%% % fjﬁ&? sg%%l Spger}]&SI %gg%sﬁte%% §19e
of { hemembrinewnénens tbamettangmiheoh003| hg aldurnbendbngwrébetheinat er
di spensing system 15 e) one of the air flow lines conmunicating with a

2

3 44 . The water dispenser of claim 37 further comprising a
transformer for generating high voltage electricity for the ozone
1 generator.
3 45. The water dispenser of claim 37 wherein the replenishing
means includes a central water inlet and the diffuser ring is

1 spaced horizontally away from the water inlet.
2 .

46. The water dispenser of claim 37 wherein the polymeric
1 tube is a soft polymeric tube.
2

47. The water dispenser of claim 37 wherein the polymeric
1 tube is a food grade polymeric tube.

48. The water dispenser of claim 37 wherein the polymeric
1 tube is a silicone tube.
2

49. The water dispenser of claim 37 wherein the silicone tube
1 is a food grade silicone material.
2
3 50. A bottled water dispenser, comprising:
4 a) a cabinet having an interior having a water dispensing
5 system that includes a reservoir for holding water to be dispensed;

b) the water dispensing system including a valved spigot

on the cabinet for valving the flow of water to be dispensed from



16 diffuser that is positioned within the reservoir below the 17

wat erline, said diffuser conprising an elongated flexible soft 18

pol %(mari cwbDuwkaoitei ng a tube wall surrounding a tube | unemCanboz191i9

plutality of openings in the tube wald49;, and f) a plurality of diffuser

el epents nounted in the tube 1 wall, each elenent being attached to the

tube wahd sEs@pyepening. 2 3 51. The water di spenser of claim 50 wherein

the8diffuser is ositioned around the side of the reservoir at the bottom

of he 1 reserv®l ranozgne THRNGER P diQpeherswpreraedh 8o Wher ephinfe,

d'ffus§51&U@§usﬂn?shQ@ ?aﬁﬁYOEéﬁ&ué@ﬂergt§§ irfeq¥et gL ﬁb§§fﬂ§e£n@foﬁéa'm

501%herein the diffuse ube is generally rectangul ar.

wai er oF S erioflomaildnsg fRerieran ket FEseiol rtthaad irémcéh?e]ﬁo‘ﬁ%%@gon

and a m%giéfywp@htﬁ@edd,gl{é@e&l@é@&@m? &S openi ngs positioned to direct

ai#2contai ni ng ozone eni ssions awa romthe center portion of the

reggrvoir. 2 3 ®b. OTke %t éi‘ledlaslﬁ%nééﬁawofll(ﬁnﬁ n*r@@nl@\ﬁél@g? tthr:e h@‘sg;t??l r

4 1ncl I V, urality of the 5 diffuser

elbﬁen#ﬁsj@irr%o%g‘gﬁ?oﬁ%% Vl?%{ sc ar g\%l,% es %&gl nst the sidewall so that
?;%SI dewal | is sktrisedowi t't‘lfheaz@ﬁé bibblesl the$ ngFommmiagd oy 162106 a

UR2EA9do8 /0 1?s3 %@,1 RGAL Gf cfll §PeRger 9& Ehaby 50b$’@8&ze'9h he

ozbfie generator generat ed suf I°Cient 0Zone to Steriiize

ref;;r woi ke byimeibblsieng alif Tiymear dtymardssngn@@ ot lpugatadf e‘iﬂtamcm];& soﬂt3

57. T S clLa 0 t I.1 Sl ng n 4 for

enhzbl i ng%%é%go%gggeﬁge‘r’g{lg gt{ég%gn %%egt%%r%glﬁra e%altﬁ% VRS nrfo Sai d
ozppe mamexhioy &b uspemyians mrtkd@fﬁmksserwallh famdt and second air flow

lines for SeleCth é'ﬁ?ﬁ@'ilﬁyt$¥’é?%%hsé¥”§ﬁ§%éﬁts mounted in the tube

wall, each element being attached to the tube wall at an opening.

1
2
5 51. The water dispenser of claim 50 wherein the diffuser is

positioned around the side of the reservoir at the bottom of the
1 reservoir.
2 .

52. The water dispenser of claim 50 wherein the diffuser tube
1 is generally circular.
2
53. The water dispenser of claim 50 wherein the diffuser tube

1 is generally rectangular.
2
3 54. The water dispenser of claim 50 wherein the reservoir has
s @ center portion and a plurality of the diffuser elements are

openings positioned to direct air containing ozone emissions away
1 from the center portion of the reservoir.
2
3 55. "'The water dispenser of claim 50 wherein the reservoir
4 includes a generally vertical sidewall and a plurality of the
5 diffuser elements are positioned to discharge bubbles against the

sidewall so that the sidewall is scrubbed with ozone bubbles during

use.



1 has been deactivated. 2 3 58. The water dispenser of claimb50 further
conprising a transfornmer for generating high voltage electricity for the
ozone 1 werenex7o6. 2 3 59. The water dispenser of clai mPeE@/usherEs$ t he
replteni shing means includes a centrald water inlet and the diffuser ring is
1 spaced horizontally away fromthe water inlet. 2 3 60. A method of

sani tizing wgter @h@p%@érh@mﬁrﬁe&abb@etdﬁw t5|@ \A@R& §préh\é tB?Bne

i ncPudes a reservoir, and an operabl e spi got he ca I net enab

wat er @%n%éa’élP§p‘éﬁ%%§a¢¢%nﬁlﬂlﬁ%l@aﬁm’ﬁe‘tZ% to Sltteng«AdtZeer theppley egopr £BEng
the stepsepioif 1B KBRS QR}%ﬁroégagfﬁﬂ&haaﬂlgggﬂgeQﬁ@ MO 8wPlnches.

col tecting the generated’ozone i nsi de of an ozone 9 generator housing; 10
c) gransmitting ozone fromthe ozone generator housing 11 to the water
supply resegyoi rs0 fhat &isdi ¥ Wvand! i and
14 d) wherein in step "'QQHﬁglozone enters tﬁg FggggggI%%?F§§§ By %?3%§

of 4 ff@ée@n@bbmmEh@hazoaeegman@’é@lmhom@nv\amueoto qeaep@tyrrenrcfitqbe
that has.a S i.ng o] | ai m
50 Surrhes catar Perng HRateRss ol st gt e LGP el
cent ersetonfieat esétowvi tiges fhatseieﬂeedrbnmehefdetfbherozonabgenheator
reserv 0 /US02/ 19158 71 1 2 62. The nethod of claim60
whet ei ﬁé%d%%%%sgé%gézg§5g§gl in the reservoir a distance of between about
two,and ten inches. 63. The nethod of claim60 wherein bubbles rise
upwardly a i st f, bet ween about four. and i,nches. 64.. The nethod
of &l aim 60 \g)imerZIPn t et o7 oR&“HEREF At & (ﬁlajsnfegb urtéeﬁlﬁg%ﬁb%q of

t hat isrgestoahed foo gederationg bigh voltage electricity for the ozone

1 generator.
2 :
3 59. The water dispenser of claim 50 wherein the replenishing
means includes a central water inlet and the diffuser ring is
1 spaced horizontally away from the water inlet.
2
3 60. A method of sanitizing water dispenser having a capinet
4 with water supply that includes a reservoir, and an operable spigot
5 on the cabinet enables water to be dispensed from the cabinet and
6 its water supply comprising the steps of:
- a) generating ozone with an ozone generator;
5 b) collecting the generated ozone inside of an ozone
N generator housing;
10 c) transmitting ozone from the ozone generator housing
11 to the water supply reservoir so that bubbles rise upwardly in the
1, Yeservoir;
13 and
14 d) wherein in step “c¢” the ozone enters the reservoir via
a plurality of diffuser elements that are mounted in the wall of
, @ polymeric tube that has a tube wall surrounding a tube lumen.
2
3 61. The method of claim 60 further comprising the step of

spacing the diffuser element from the center of the reservoir so

that ozone from the diffuser scrubs the reservoir.



bet ween about one and five m nutes. 65. The nmethod of claim®60 wherein the
ozone generated in step "b" is spike ozonation that is generated for a
dur ati on wbD 02hexaeen about two and three m nutes. 66. The pagtusor19fs cl ai m
60 wherein the ozone generated in stdp "b" is spike ozonation that is
generated for a duration of between about one and three mnutes. 67. The
met hod of claim 60 wherein a plurality of the diffuser elenents are of

sintered metal and further conprising the step_of controlling bubble size
with the porsity't afdodich el hethvheminTiailides disspemser By dinai m

60 wherid @eddirdild ty Bfstddie A flssles] RS @IE Hd RUPUSH GRIAM C
material and further conprising the step of controlling bubble size wth

the porosity of the ceramic. 69. The water dispenser of claim60 wherein

the sintereds melale i fe@oQZ8PC-185hSEANnELERAULTLBEES! ri4Q. 4 ﬁ%r\@@ ely
di spenser of claim60 wherein the ceranic material is an insoluble ry

cer ani @1StRNCEhe Mhdradwens pasdr fsfurc|agidnes@hihdrsihesa plurality of WO

02/ 102706 PCT/ US02/19158 72 the diffuser elenents are of a flanged button
shape. 72. The water di sgenser of claim®60 wherein a plurality of the

di ffuser el éfent sTheemethadcedi cdlaiputabrividiepen 73e Azboet bedemated in

di spensgfe,, cquprisi g 1ké) ﬁéoﬁg@aeﬁt havi ng, , PR L2004 | ever eaﬂrgfe%h% b)

a reservoir containé he cabi net, reservolr contalnlng

Wit h ahﬁd:tv@ers@tfqaﬁe,ortg aaldjlﬁ‘lmﬁs@rlrtdms .occupi es the reservoir, for
emtting bubbles into the reservoir: d) one or nore spigots on the cabi net
for dispensing water fromthe reservoir; e) an ozone generator housing
posi tioned rext tBhe¢hwetbabi pét clsdind dbusienge aviing amonzogengeaEEdt an

i nsi de hqusi £) air fI wI|n far transmtt air
ozone gtét% ra?)or g%ds}? ?ée usefLon t%‘at & P RS pitps af Pr\fg‘?ﬂiﬁ{lt ﬁg
housi ngpettoretelme about two and three mlnutes

66. The method of claim 60 wherein the ozone generated in
step “b” 1is spike ozonation that is generated for a duration of

between about one and three minutes.

67. The method of claim 60 wherein a plurality of the
diffuser elements are of sintered metal and further comprising
the step of controlling bubble size with the porosity of the

sintered metal.

68. The water dispenser of claim 60 wherein a plurality of
the diffuser elements are of porous ceramic material and further
comprising the step of controlling bubble size with the porosity

of the ceramic.

69. The water dispenser of claim 60 wherein the sintered

metal is an ozone resistant titanuim metal.

70. The water dispenser of claim 60 wherein the ceramic

material is an insoluble dry ceramic.

71. The water dispenser of claim 60 wherein a plurality of



diffuser via the flow lines; and h) wherein the punp output is between
about 1 - 10 liters per mnute. 2 74. The bottled water dispenser of claim
73 wher eiwopaimm70d out put is between about 1.5 - 2.0 |itePsTAS02/MM16It €. 2
75. The bottled water dispenser of cl®& m 73 wherein the punp is a variable
airflow notorized di aphragm punp. 1 2 76. The bottled water dispenser of
cl ai m #i3e Wit Rhfe Bt el @astts lapnecDfa tfearsgpe i St has posps. t hat recei ve
ozone via a flowline. 2 77. The bottled water dispenser of claim76
wherein the ports include a port having a diffuser. 2 78. The bottl ed

wat er di sper®er oheclvatgxr7divbeneen bliecldiihf WPewHesr ey adilera My of

02/ 102706 %USOZ/l 158 73 1 2_.79. The bottled water dispenser of claim
73 wher & it He SepS 1R ARt Yo R T hupt t 2 g8l 2R%ie bottl ed wat er

di spenser of claim 73 wherein the punp 1 has a maxi mum shut in pressure of
about 5 p.s,i. 2 81. The bottled water dispenser, of claim73 wherein the
punp 3 hasﬂom pECFF b prafetr & Henitfin SPHPHIEIRI 4 82. The bottl ed

wat er di spenser #f claiagShaheisiihdg Neopdr didd Usehe hasn@ pEEE aonPore si ze
of about 10 - 60 microns.. 6 83. The bottled water dispenser of claim?73

wherein the 7 dP¥fuser IR Hedi &0periecs z8ishigpotibe10ceb et cridhs. 8

reservoir containing water with a water surface;

c) a diffuser that occupies the reservoir, for

emitting bubbles into the reservoir:

d) one or more spigots on the cabinet for dispensing
water from the reservoir;

e) an ozone generator housing positioned next to the
cabinet, said housing having an ozone generator inside the housing;

f; air flow 1lines for transmitting air between the
ozone generator and the diffuser; and

g) a pump that pumps air from the housing to the
diffuser via the flow lines; and

h) wherein the pump output is between about 1 - 10

liters per minute.

1
2

74. The bottled water dispenser of claim 73 wherein pump
1 output is between about 1.5 - 2.0 liters per minute.
2

75. The bottled water dispenser of claim 73 wherein the pump
1 is a variable airflow motorized diaphragm pump.
2

76. The bottled water dispenser of claim 73 wherein at least
, one of the spigots has ports that receive ozone via a flow line.
2

77. The bottled water dispenser of claim 76 wherein the ports
1 include a port having a diffuser.
2

78. The bottled water dispenser of claim 77 wherein the

diffuser is removable.



9 84. The bottled water dispenser of claim73 wherein the 10 diffuser is
of a material that has pores and pore 11 channels and wherein the pore
channel s Wawe/1e78¢aci ng t hat prevents bubbl e stream | at er ZCTasat/ed68 ng over
about 1 10 - 35 %of surface area. 273 3 85. The bottled water di spenser of
clatm 73 wherein the 4 diffuser is of a |ow pressure diffuser materi al
vengered with high surface energy to water interfacial tension ratios for
geneérati ng snpl | er bles.. 6 1 86. The ttled ter dispenser_of

oo 73 P el POt F T SBHE o shaeRs T B S0 i 2nUe &I e By

bet weens arout 1 e 8 Cor2bgne®i ®0 wiarhpi meters. 9 10 87. The bottl ed water

di spenser of claim 73 wherein the diffuser generates bubbles that have a
risg velocity of between 11 about 0.14 - 0.5 feet per second. 88. A bottled
vat er di spegiger, Tied B d 1 WY wald M QY HAZA06 £741BGH ¥902hd 9408 S ddn@) @
cabi net having upper and' “|ower ena portions and 15 a spigot for

di sperd g vied Heun St r BR X FUED MBI FRAW B WP nSthe cabinet, the 17
reservoir containing water; 18 c) a channel that transmts water fromthe
reservoir 19 to the spigot; 20 d) a diffuser for enitting bubbles into the
reservoir; 821 dfhabaAskrd gataraddsperddie ogosileiondd vesrein the pump
cabinet, said g r. A ncl gl houysi i opne; 23 generator

i nsdde the housiqﬂglkgé,r a%rgdo%&glgg\%? l(a;er genéep(g% !1%%612?r@ﬁ3‘35£"l221 f) a piping
sysjem for piping ozone fromthe housing 25 to the diffuser; and g) an

adj ust abl e ow e t I fl i e t he
bl ower. 2 '89.%5)8)5??%% wa eeJJ':E ?Lssgeehrsggrr o?fvclcéia% g{]%\hg’gg?%g%lhguﬁlow
4 neter valve i sdiffpeeathase asersiibhveore shaaget fdlowitr dtles HAgetcrons..

° 83. The Dbottled water dispenser of claim 73 wherein the
7 diffuser has a median pore size of about 10 - 40 microns.
8
9 84. The bottled water dispenser of claim 73 wherein the
10 diffuser is of a material that has pores and pore
11 channels and wherein the pore channels have a spécing
that prevents bubble stream lateral coalescing over about
1 10 - 35 % of surface area.
2
3 85. The bottled water dispenser of claim 73 wherein the
4 diffuser is of a low pressure diffuser material veneered with high
surface energy to water interfacial tension ratios for generating
5 smaller bubbles.
6
7 86. The bottled water dispenser of claim 73 wherein the
diffuser generates bubbles that have a diameter of between about
g 0.25 - 0.90 millimeters.
9
10 87. The bottled water dispenser of claim 73 wherein the
diffuser generates bubbles that have a rise velocity of between
11 about 0.14 - 0.5 feet per second.

88. A bottled water dispenser, comprising:



upon air and ozone tenperature that flows in the piping systemand 1
through the flow neter. 2 90. The bottl ed water dispenser of claim88
whg&ein twoe oklie@mwe 1 neter val ve increases ozone concentraPComso219188 91. The
bottl ed water dispenser of claim88 wHerein the valve regulates the
praducti on of optinum bubble size by elimnation of 1 |arger bubbles. 2 3
92 4The bottl ed wat er adicapenser hefviclaiupdlr vilrél €l dwé heenal yercdonegahat es
thé production Qf optimum bubbl e size by elimnation of |arger bubbles to

t haseb§ PEAICE %PreBFﬁPﬁQFéHSUHSFngoaIescing to 5 larger, non-optinal

bubhl e sizes. 6 by 93refhevbatt | etbrmatiaredi spetlsen ofchel ai cal@thawher ethet he
di ffuser _and pu are.configured to emt only bubbles that do not expand
si gni f FESRETY 53?9363FP§8guga%ﬁF0ugh the reservoir. WO 02/ 102706

PCT/US02/ 19158 25 2a9hafhelbaitdted naiseriwl spenser £oém’ chai me88rwberei n
th f|£m1 B met er éalve is capable of delivering air flow of between 0 - 2
4 hioteFS B8P APAGPE’ 5 6 95. The bottled water di spenser of clai m 88
wherein the flowd)net ardvakugei sfreapaii e 0ig delbpiesrd natal khkl ewsekvbetween
7 8%5 - 0.5 liters per mnute. 8 9 96. The bottl ed water dispenser of

cl aim 73 wher ei n€ he 220 SFOPRuITG 2T SN 8r B SRR SFat & ital tO o¥heThe
bott | edapaher , di speaseferfr £l Mi8Z MBHRI Nat higoudidngi ffasalg | $n0f c2one

si Afered metal material. 12 13 98. The bottled water di spenser of claim 88
whegrei ACRREAPARPINI It DBS AT PROWAtPHIURYR Ehie T RGaig et apét hben’
about 0.05 - 1.0fhitepSpRBhnGl BY® AN I i fidisesoaener aheenbuhBlesngf a

di affet er
to the diffuser; and

25 .

g) an adjustable flow meter valve that meters the flow
1 of air generated by the blower.
2
3 89. The bottled water dispenser of claim 88 wherein the flow
4 meter valve is temperature sensitive to change flow rates based

upon air and ozone temperature that flows in the piping system and

through the flow meter.

1
2
90. The bottled water dispenser of claim 88 wherein the flow
1 meter valve increases ozone concentration.
2
3 91. The bottled water dispenser of claim 88 wherein the valve
regulates the production of optimum bubble size by elimination of
1 larger bubbles.
2
3 92. The bottled water dispenser of claim 91 wherein the valve
4 regulates the production of optimum bubble size by elimination of
larger bubbles to thereby reduce or eliminate bubble coalescing to
5 larger, non-optimal bubble sizes.
6
9 93. The bottled water dispenser of claim 88 wherein the

diffuser and pump are configured to emit only bubbles that do not

expand significantly during rise up through the reservoir.



15 that averages between about 0.25 - 0.90 mllinmeters. 16 17 99. A nethod
of sanitizing a bottled water dispenser having 18 a cabinet with a
disEensinqosmhgnbﬁ a reservoir and a channel that 19 con®eTEs02/aSSpPi got
and reservoir, conprising the steps ofs: 20 a) generating ozone with an
ozoRe generator that is 21 positioned next to the cabinet; 22 b)
col Lecting #he gEheriabetledonecénsiidepafsan cﬁ‘z&ﬁléum?%ia@eﬁeltaﬁ’nrtheusl@@ 24
c roviding_an_ozone diff i.nsi de_t he reserv n
&aﬁsm%‘?. PR BT 3Re 11 T S Bhe Sdnaratae . Rost his™ 2571 BEEREH 11 doe? at
a fhom&xeeEstpar mievaées ozone levels in the reservoir of between about
0.1°- 0.8 ng per liter of dissolved 28 ozone. 29 30 100. The nethod of
claBm 99 wherein in step "d" the diffuser generates bubbles that average
betgeen abo®$ . 10The Bfoti LedNsatidr dli Areteir dEldﬂ@l&ZBQOQKQQeEﬁTth60£1&@158
32 101. The nethod of claim99 Wgerg % an step a the |ffu

generates bubbl €2Shabi Wyt % retliGaPaR R ko] garofiow 9! Ob%EWee%4 35
102, The nethod ofoslai m 991 wbereipetheigitéuser generated bubbles that
have a rise velocity of between about 0.14 - 0.5 feet per second.

8
96. The bottled water dispenser of claim 73 wherein the

12 diffuser is of a sintered metal material.
97. The Dbottled water dispenser of claim 88 wherein the
11 diffuser is of a sintered metal material.
12
13 98. The bottled water dispenser of claim 88 wherein the pump
14 generates air flow through the housing of between about 0.05 - 1.0
liters per minute and the diffuser generates bubbles of a diameter
15 that averages between about 0.25 - 0.90 millimeters.
16
17 99. A method of sanitizing a bottled water dispenser having
1g @ cabinet with a dispensing spigot, a reservoir and a channel that
19 connects the spigot and reservoir, comprising the steps of:
20 a) generating ozone with an ozone generator that is
21 positioned next to the cabinet;
52 b) collecting the generated ozone inside of an ozone
23 generator housing;
04 c) providing an ozone diffuser inside the reservoir;
05 and
06 d) transmitting ozone from the ozone generator housing
57 to the diffuser at a flow rate that elevates ozone levels in the
reservoir of between about 0.1 - 0.8 mg per liter of dissolved
,g Ozone. '
29
10 100. The method of claim 99 wherein in step “d” the diffuser

generates bubbles that average between about 10 - 60 microns in

diameter.



31
32

33
34
35
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101. The method of claim 99 wherefh™ir “5&&p* " d™* tHe i ider

generates bubbles having a median diameter of between 0.1 - 2.0 mm.

102. The method of claim 99 wherein the diffuser generated
bubbles that have a rise velocity of between about 0.14 - 0.5 feet

per second.



