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BACKGROUND OF THE INVENTION

1. Field of thé 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
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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 aftef 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
reservolir is 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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Process ozone diffusion by bubble reactor method 'in small
static velumes 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

qg 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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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 wvent
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I EEd BB Bi-8% 3 AP b HEN T b UEALAE L0 HIR GhefLov

coal®xcing,
di f f usi epnékbl credcylififower itrichnalobubblrae puepssecbentingi absiheginge a

greater hi ¢k ) ar 0 tch the perfornance.of higher
initial a\ggg%ﬁé %%egglfﬁae% eﬁ%fosa%'aﬁgrs\%\j’se? &?ﬁﬁfegsgi v4-od T’?ff ntt&ase to
non- opt PREPSS pRotsilid anksr@oneld xdrers dbgche ngenatuked vies senbrdsde se@nd i ons
| n_spectbhefeafk Rl eafli A8BLBRA] Nike! NAlaudbil e PLESSULELHS fuseL gt er ial

pr oduci ng grgecific bubble sizes at 0.05-1 liter/m OW VoI Umes
grafmd

wat ers c LANYE Nt r BRF IS 9hch (EBwen- 1 Thenpenerghien ¢fctmald acti ve
porte_ spabbD@Ssmsa'h d_ﬁ?]pgaé mm@feﬁm baﬁbi@ Hmtar clb&ht Ebbﬂsﬁ%'%f éghé{ra\{lﬂ
vertical e user surface ere, nean paqre ubbl e di aneter
ratio r%%é’é‘gé?%o u%%aoctﬁ aref, 3d GORtaat g ﬂ“@gﬁrﬂ?% °fRedR 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



ratios to nedia diffuser surface area is tied to performance
st udi es invol ving given water volunes and colum heights, i HSS’B%‘H%%‘%@E%S

‘varying airflow rates at known ozone concentrations, and noting bubble

si ze and bubbl e popul ation size with respect to dissolved ozone
concentration over a given tine interval. Once transfer efficiencies are
determ ned for each situation, variable diffuser surface area tests noting
bubbl e size and bubbl e popul ation are pesforned and transfer efficiencies
deternin%ﬁF@By conparing the various flow and tinme varying studi os agai nst

di f f usePTHPlANd refylting poameize gepaate kg gbwititions zesi R i one
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that crossed  ovel % Hosweniritedmaterid presucershipharonhonsaif ke kike bsHIabkgh
wat er rdidwicdfvegich [ ge; rcial and industrial

el T B8

applications could not a own fri c systens that operate 24

hours a day.Thesepubardichumeterifto’deddas desi ' r ihGation was
st ewat er and pof ab{elzﬁgd %%ré%@r%ﬁghb%%fo%?wﬁgst

| ar gel an d by wa
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mat er i Pr&surkonAa b Lpterest in. spall applications has no
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i nnovat e initil hbblg praidrt wetsrialR il Bihld ¥ Gal 4.¥.praduce fine pore
di ffusg;hi,ohﬂ rel atively horbgeneous nean’ pc]))r%}a %%Ez‘gﬁislk]érﬁg‘ﬁgﬂé’?“1°£f”5@l por e
si zes PR Snnel  hi gh air -volunes away fromthe smaller interconnected

pore di amet @oadRieas for! j g tefial tested. This is often
conplicated by an | noarlfgli:ﬁ Pﬁ;{}wg&%ﬁ@éﬁ-%?%wm Yegiific saean pateedinmbtecimaaslt i on

ai r | efRkble peessure di fusorembtedaltydeduchi i, L, l.ows are the
fncliigiennt Bﬁmm%glﬁé%?@%aﬁtcgf@gmﬁ W educed.

first g&uh%%gi nait e l.arge bubbl e production )
Thi's ad] USEREhYIST FARRTS Beseifmn &isOfindesSem- ITers heights, RRfdcTaBk R dlgsi 9N
capaci ipacie equaling thrice the bubble diameter both laterally and vertically at the diffu

: ser surface
where mean pore to bubble diameter ratio ranges from about 1:12.5 to 1:50. Application of thesc

ratio T .
5 to media diffuser surface area is tied to performance test ireatment studies mvolving piven

water volumes and column heights, independently varying airflow rates at known ozone

and noting bubble size and bubble population size with respect to dissolved
0zong concenfration over a given time interval,

concentrations,

Once transfer efficiencics are determined for cach sitwation, variable diffuser surface area

tests noting bubble size and bubble population are performed and transfer clficiencies

determined, By comparing the various {low and time varying studies against diffuser are

and comparing bubble sizes and populations,

area, flow rate and dwell time,

a studics
one arrives at the optimal diffuser material surface




Wi [ serve as a stopgap measure until better solutions ener ggsﬁ@ﬁﬁ%&

di ffuser-airflow bal ance of small bubbles with reduced Ilarg

fraction displaying adequate rerai ning small bubbl e vol unes suitable for
ozonat i on WS 2k approxi mately 50% of open flow rate on avergﬁe for any
gi ven diffuser and water colum height. This air vol une FCEGH

approxi mately equals the large gas bubble volune displaying poor diffusion
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sani tizing water di spenser apparatus as well as a met enerati ng
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cabi net fﬂaiﬂlchig félatc@r@mot&"heapquepomcblpcggtlmn eapehmuﬁeeatmae@ejmged hat
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recei vi fy-Hifarsiarng drrtheonere, a borgd e obmvmt@ral( e.and 3- Indjaldrans
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to b%odl S en ed F‘d provides a neck portion and I spen
portion.® ePJolPUESHA Aa¥%d within the cabinet holds water to be cool ed

and di spensed.'heA ugeefsf geeayi gingy pbed @aQks diteMALSr W ngie:?g? ‘i ng)

reservoiyr erie Eglervmc; can O]E)tl onal |y be heated. A di
enits bubBiossY APEIIREET BdeFasrTateR 3 Pﬂ%%?l%éfaﬁ'@rdﬂ%%?@%ﬂ*wqw nft he
reservoipasst rheetrvwerorendapdr tiark t ber epéseaecipr efekabEy: n%netx%ttlhﬁ

e

reservoi I o] I tted, by the diffuser help scrub t
rese'«|=5/0|0¥pt%ahl§ EBQ%%QP%&en@%a? allss gﬁ’pp@%t edq-\ﬂtrﬁer?eflﬁe E‘55§Fﬁ5 ip| ow

| i nes cGRd éanlw’%JlfPfa?nhaﬁrnotpmmggeredrmmmnf Hemelben@rORE gewer at or

housi ng digriber dhiéesiis HobhiRyey peASFALRI oW and a Pow |ine connects
t he bl ower tg%f:ge ozone_gener at or _housi ng. i the preferred enbodi nent,

ozone can be P99 1 b Yse T menud3EVBRYS obvRiral i awashgsndlinehpores

upst r eariidffushes wad gelati SPBNHAGgEREGRS (ehn JHSe %@z@%téﬁdﬂd%v' ded i th a
swi tch 85:ea%t1' vat i rﬁgtt h@ ozo? generator for a selected tine 'int e?val
The 28zohe Genarator 15 SCEIUSt elF¥0r 4% S¥PLEPRT AIAE fAERr the pmaglen few

m nut es)LntAﬁfpenneq:‘d:red spcbmztmbmanm:a rleetivalin tdie:t@éqmg eeeeyahgeekisaﬁ hut

off. Th u o r.n _tine r

m nut es)%elgﬁécolf !gﬂr?l%o{% ‘{E‘L%gll Sper g'leLg%Fé/go et tYTPLr%‘ &%Feﬁﬁﬁﬁe]ﬁé t hen
shut of fseéndofﬁéﬂart@rrrlﬁéeﬁmmﬁtlwstiem bemipr eSeot isgaréveaipet ahbamhagai N to
cool thpeWabgpilhe ahhbuser1 &Gan he @hé'fﬁ@%&etepﬂfﬁé q%%g%rgul&% the

si de of thg reservv&lr at the bottom of the reservoir. ffuser
can 25e BOSTEFGHAY WiBs @1FELoN e 2R Akec FranCed - { ol exiSmstinent bat 1aws wal |

and reservstingi dibffiddrs e dhdratsettCaBat5 rOECEVBER 2008252 df 15na
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
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that i.ncludes a porous core that is partially covered mﬁth?giﬁgié%b]ghggbs
‘coating. The reservoir preferably has a center portion and the diffuser
ring preferably has openings positioned to direct air away fromthe center
portion of the reservoir. The reservoir can include a generally vertical
side wall. The diffuser can be positioned to discharge bubbles against the
side wall so that the side wall is scrulgped with ozone bubbles during

sani ti zing oaﬁthe reservoir. The ozone generator housing can be conprised

of an upper IREUESPRY iBvastion providesawelf sinisihmgatieati : ,
poOSi t i oggg)in&lmag&?wen tZﬁ upper, and | ower 1@2@%&%&\;@%@%@%‘3@ tshedes; o
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enabl e epvertThefuppar ddat ing..A bl owner enerates air
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wat er chietsen 8 Saniitd [¥eleH an i nproved qzope generating "tube"
(see figures 30- 935{9%-'?%‘38?1%3??@3“?’%@??H!ﬁ‘nﬁ)so‘ﬁd‘aﬁ’ otbsrdispgnssdnpucproeidss a s t he
space %ké’@ﬂmnrﬂﬂd@fdismﬁsihgsuﬂlcﬁtpaﬂidﬁpper reservoir chilling conpartnent of
a typical copler reservoir. The present invention provides a

sel f - cont ai rfed*ETSNAOFFIREgIHitRn theycahivk! kalinyatehe hooledsid RSShdaliea

del i verp¢frhatdtioqf an i n-reseryoir diffusion system for
T i s o et sy S B3 (R B WBnflhe s | repreibeantionally bd hiiely

advant atydilBisct (erge ding} emits bntibléstiptotike icb&veS B | j cpil!'s |ower air
terrperq%%reo.a 1ﬁj_[)f‘))osed o that of the cg)r#p’ﬁgéggguselgbgﬁ%ﬁgpr?ﬁﬁfmth}“fthﬁal need
for systens 1nteyl QT B BRHOR Siepué pndprefirsblynbt 1o darReResTE WaRSS (had LIRS tY
and r elcirdied by the it ibnventian provides an apparatus that Is

sinple, reli a%l e r%&égﬂ,ﬁ%gqﬁal‘ﬁgcorggm%ﬂ"é@tive, and displays the ability to
g di ffusion system

del i ver a | dw owst genaatocUp®ired vSilie : t _
needed to .repeated y "spi kelm%tzonat e S{r%%hmﬁ%%gﬁ‘gvllﬁa QAPPRCYE Wit ai
wat er PorPt 8°§rﬁy B?P“t‘ié-??é‘ﬁﬁ‘ef‘)&%%wrwmmadgmﬂlerdif&‘lks@)fyﬁﬁbl'i)%%enw&t& Ade 15

DECEMBER 299% line conneots the blower to the ozone generator housing,

In the preferred embodiment,
ozone can be transmitled to the reservoir or to

dispensing spigot(s).

a flow channel that is upstream of the water

The spigot is provided with a switch for activating the ozone gencrator for a selected time

interval, The ozone generator is activated for a selected time interval (c.g. a few minutes). After

the selected time Interval, the ozone generator is shut off. The ajr pump continues air flow for g
[4

time period (e.g. a few minutes) in order to help disperse any odor of ozone, The

air pump is

then shn{ off and the refrigeration system compressor starts operation again to cool the water
The diffuscr can be a ring shape, positioned around the side of the TesCLVOIr

at the bottom
of the reservoir. Such

a ring diffuser can be positioned close to the intersection of the reservoir
bottom wall and reservoir side wall. The diffuser can
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possi bl e by m' cro s ozonation systens and small UV sanitization systens

al i ke. Thi sy OEJ{ ¢Of ozone concentration fromair fed m'Pni -ozonators has
not been ava| abl'€ for water cooler ganitization in the (&% g
available only in bulky formrequiring either chilled feed gas, bottled
oxygen dre li@Xaascheesi gasonbriibei gt atent inovVeass er-HprRvkdesr &-ahywyisput
mni- a 5 30, 0z0 U|tab for intermttent short
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a nmicroswitch connected to an ozonator power <Circuit caustig ¢1Tc
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depr eSSead.deAlviaallnat'Ilh‘ée|d§d.,ffasé_aUC@EnCB@ B8s codd el Sdhidkel bupd¢rLessed
several _times rgﬁeat}e i.t signals a timer/controller to activate an air
u

punp and% Tkt g %%age 14y thensifervehbddi feRrbbed veddr pane
vol upe- [ht@biaseduhangasaﬁ:ltaarmgeasoth@rreaserrvdiﬁ: wat er - bor ne differential

pressure tr d mounted i.n the cqol er reservoir, which can be
used to causgﬂtghle&(;%zon 6‘%%[&80% SR S58r %ﬁ or’ “Eﬁﬁﬁsledpr%%sﬁ?eupper

rest abi Nopednaf sertépspenslonpl hoveinpnatetiorant 4 sysenl ipedibyonsd
Ozonat0ﬁﬁp%%ﬁwggnatﬁéuﬁﬁﬁefagﬁﬁ 1ERANNE] M fIO SR 2 an. addi L1 onal
St PUCET Bh°F nfct s

diffuser located in the "spigot water anne I's ‘cons
smal | qfRteired wathdnf Fbgeanéém@r i chf ot’tlfheh@ll%Wl%t r eBitE DrgaTedi nghand

di spensh6981ﬁl§e§ﬁéWl@Z&T}.att%dfm@¢ae{n% thettbukest Phe %&Zjﬁaﬁ‘ BhbySRf ety
hazard. The s e and&;ﬁ_Pf ective antjseptic gr operties of fy ozonat ed
wat er aP&"RA3 ¥y tQ B Ahh Idttce bR vRESRSARSUEERT anchifEom e cool er

ext er i opzodei gbnagatldmn}sodﬂr@r tfoOIthﬁeuif:adii:Zﬁi‘Egar pow&bﬁblbyphé‘xzﬁﬁﬁﬁ and
hazar do anic c m The present. ention provi des an energy
s QFQ b Iﬂ)% OVf(P ent g‘g%tl‘? 1Pt§g?vo’ferm G r BSEPYER? wat er

efficient, low cost, er m T
spi ke tnr-éapmnwmm a concentrat ed ozone cycle activated either by

Cooler COMDI ERSOMpLISR. OlinbBROUGN URLLEANT L0l Lol cULL, Wi ol er
co ssor repal ning 1 n operation, ri efl ozonat1 on q
intensity, a omated ozonation cycle and water cooler sanltlzatlon

system and an improved ozone generating “tube” (see figures 30-35).

The engineering function dictating compactness is the space

constraint of the insulated upper reservoir chilling compartment
25 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
20 coll’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
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bacteria-static levels followed by interval, cycling conti nuigﬁ?pm%zw
hour daily peri od and/ or manual ozonator activation for d| spensi ng
freshly oz hethgter, ozonated to non-taste, non-harnfu

bacteria-static Fevel s. In this fashjon, no harnful bactPngo%’lsql@ont ai ned
in the remaining bottled water or cooler reservoir or water di spensed from
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from gommnatmwermtlenmataaﬁ tsmalat @y @aﬁhgu@dmxﬁ] %é&m@?hk@‘é OMEs t: me
by sfa i nei ere i 0 is introduced into a cooler
reser vowé} V\c/;a}‘tje(%%b %Oggéon FArhThg %Aér?&’nygegdﬂléﬂl'aﬁﬁnam%%d?%§m§nd
t r ansf er2eem ﬁvéﬂeltathl@d foat evateol otrqorigrt anidtientbbiein Ahtaelpaalﬁ Q7eaat i on
cycl e i syydn, e Siiff yse n X f t tleis

atiile oinhf Useduaz9ne 5@3 %egr 31 Elend® MR LUL L 0

observed when the oxidant sensSitive dés
to trans%telﬁd oFKEse %V@Q}%ét%rf@;@de%%nd t he wat er ser Vi ce i ndustry's

on5|%§ aut ormalel @reaBhti ZAVLON HPHRRY gk hﬂghugﬁtzgﬁ’ﬁ P 69l '?n [eservoir
tt courses' and spensed

and Ied v,gater zation, but to fauce

wat er as IBI° r‘?hﬁui)%\‘?%iecl P& FRERFMIT SRt shPEti $Yalsumgonshiant ol tisng

cool er Staamrtelrzer:sa Wa ddii 1S |t:<|>eabon«br:r @aﬁtﬂtgtﬂ&ﬁrpr ihecmsggngégg%qggd to

I ncl ude 921 &05_19 C Sqlredcorinp%essor geonn I ce ring tin ozonat i on

to antisepticrcondi 1] ons %Jer&%ésrﬁnl 8i¥s ‘f)’ét‘?cﬁ’r?unl?(’il’rﬁf‘eégoﬁ‘“r fect and

i nterm t-'l’th@ntpr}eépetl t.hvent bac trerdvd-detsati spdyotféfa@@étercc&fmjguréat Wwe@Rncycl es

as wel | Ha%ﬁog r | eshly ozo di spensed wat er
ﬁltgﬁr&@ﬂne%\é%rd {:gear?%go\‘lgkggeﬁ ML C rnggy%?lééJr%g l’:g‘(’jﬁ:i"f‘%d

functfon. \Were only an internittent
the ti m&FtdVRELPR ?WW*&%MW"—E@‘T@M thatt bhe antcoswineh sienplias cost

ef f ecti viep@zesadior ADtEPnAl ST o5t tCRANDSe c’&%tf%hﬁ ?OQo tﬁQQ' gF by
power cig rcwt a tachrre t to the cooler. ~conpressor so

ozonat of By EFESHI TR T EdBEPnEeRSRT LY, 1t signals a timer controller

to activate an air pump and ozonator until released.

20 In another embodiment, a reservoir volume~pressure 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 is 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 quantities
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
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a5 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

35 Compressor 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 allews for



An additional factor of concern related to spi ke ozonation I '
presence of bromne in source waters. QOzonat Pon above certa&%ﬁmﬁé{%%
‘di.f fused ozone in water converts bromne and certain brom ne conpounds to
bromate, a suspected carcinogen. FDA Safe Drinking Water Act regul ations
have recently been anended to include a maxi num contam nant |evel for
bromate in drinking water of 10ng/l, possible decreasing to 5ng/l within a
year. Ozone oxidation of bromne to brgngtes is a function of ozone
concentration, exposure tinme, tenperature and water pH The various solute
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fimet/controller circuit can be based cflectively on how different water species respond (0 ozone

Acidic water species are easy to ozonale, but requirc more time for diffused ozone to dissipate

from the water to below taste levels, whereas basic or alkaline water species resist ozonation and

will not hold difTused ozone for any length of time at any given water temperature,

Ideally, for a given cooler, rescrvoir water temperature average of 40°F (4.44°C), the

intermittent, repetitive cycle ozonation cycle should be based on the leng

spike ozonate a pli 9 water volume to bacterfa-

requiring pH 5.2 distilled water to be fiee of

th of time it takes 1o

static levels with a dissipation {ime equal to that
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Poorly thaqu ht out ﬁ'lnd en |neered ga?. attenpts at ozone san|t|2| ng wat er
cool ers ri"é’l ude SHBPHBABTST AUy 9Fonat i on of water using | ow
out put snal | MZ@MasnaZOfIthrebfocbndfm ardTuteef add shikedwvashageonFi r st
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where the smal | uantltééof di ffused ozone either dissjipates o0r does not

have ti fEUFGEBUFTHTH YaligGlat PPETER REQIEET 0TSt §Pike ozonation may

be the only safe, effective and cost effective means for

20 controlling bromate production 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
95 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 corregpond 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
reservoir wunused over repeated cycles, the bacteria-static
oxidation ievel will move to a bactericidal oxidgtion state, as
35 Tore 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
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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
39 ©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 less expensive 0V
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
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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
achieve 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
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Such diffusers minimize the production volumg of large fast rising bubbles that generate cddy
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minimize the vertical bubble flow velocity differential that contributes to bubble stream
coalescing that
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ai 1 f | opres @bk Yo kDO Sy -1 gaded variable orifice 1s ¥ein
nodifi'ed for this ap%yl?i catsnl‘% ! Tﬁ%eg apHed b)éﬁlcivmﬁghlmfthmdeacmbazhnﬂdjoﬂﬁh?bl e

ori fi casinst thesiiffiesar aiitaial dsbte. Al i ifice restriction, and a thin
bi met atlhmnl;%heri al f?r m_ng j[ﬁﬁ;ﬁ rsg%eﬁggg{llb @%ﬁ&f@?@ﬁ%“b"b?"ﬂt‘:ﬁé@ﬂﬂ@i piklow

a permicable diffuser material exhibiis 2 tendency to dry out internally through

Cvaporation. It is not known if this evaporation includes the bound water fraction, byt certainly

includes most of the free water fraction, Mcasurements of diffused 0zone coneenirations taken in
static volames of water over time normally exhibit an initial high diffusion rate that levels off
and Ilattens over time, Although this is chicfly due {0 the gradual saturation of the fluid with
0z0ne, a percentage of it may be due to evaporation of waler from within the stone, The

principle at work here is oxposure of evaporative cold water under pressure to an
ozone g

| atmosphere of
as causing ozone saturated water vapor and fice water phase within the

diffuser material being ejceled along with bubbles, The Saturaled free water and vapor phase is

infinitely soluble compared 16 ozone 2as in watet. We know that cvery vapor droplet that sirikes

the liauid < e .
¢ liquid surface enters the liquid since it Immediately expetiences large forces pulling it into the

liquid. At any piven vapor temperature, the number of molecules per second striking the unit
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secondary regul ati ng nmechani smor thernostat. This type of SMWMB%RZOOS
mai ntains a specific flowrate while responding to changes in tenperature
and airfIO\eﬁ, égﬂ% Lon of the tension adjustnent screw allows the flow

par anet er s € ddj usted to a specifjc flow rate. OnceSHVO¥&HS flowis
mai ntai ned in the conventional sense “as outlined above. In this case this
aut o-f n nj d, doppst. romthe ozonator.

The pur pas of the BrRDRor rarerdyt3saEcst bhE SR SR e TFRRE:

coef f i cil@mesiigtet keconHersplaien otci s flaaubet péraseegpgnsa t 8inchangesei n

terrperatdirs%omgebeﬂtsf mtc%lcﬁlwa%&}bhﬁé as ﬁﬂgﬂém?resfs%%ét aQ% dpLerial,

pref % ni ckg %ﬁpl at ed CJac[i) Since a al nater esi gnhed to
r espond Y ERPERSR @& FO §@H°ﬁgapmr%&%ﬁn%ronerr@éfﬁééaom orldhgieldi ti on
of a temgeer ahtineatiepengert aid @¥sot0bieRlof itas VApsN@Hhaet pidiat NI {18
suppressll zal tflow across an ozo?ator can and does el evate | evels of

process “o2ons, tPtPRIED HEiSdHEEEVALT - density and tenperature. If flowis
suppressed fﬁwoadlﬁﬁﬂa‘emrtenhn@bmgmh atet reesaldie f@lreuapﬁﬁkﬁr@rrpnigtmes can

dest 1 oY GiPEASERS JAMNS, AN, (DSLIR! S¥PRORLON.Bluglr el Lfgrease flpw rate

whi %0 decreasing air densi a neans for errpo
ai rfl owutdlpeesi dbe pasebme emrecsas:fhecai apyel jEde ventt isfie setdspernsddtiire of

process cazengar drfrearatér;@mt egaemr{@ts@ela' Lol %x%%@ﬂﬁ%eﬁs.?guéé) the dhil

bi metal wal | | -coi | ed belTows val ve onotin i near "eXpansi on
of sarreexf:ﬁﬁéoﬁlgr"cﬁrﬁaﬁ@ &°%| YHFiting gréatere ahqq]q éWtPotléﬁ fd‘uf@eﬁeunmaE!S. air

t enper ahueestsdaganyw blyntH@ widTRb1GARge A PRrthba182%8 A8 er AL Qs 48]1VI NY
fl ow control resehn]} eizls the conventignal water cooled engine's
t heryfost-at WIJI d|'i FREP %W aBFGeEReRt. B[HESi 395 Qyddmng

conduct dnfﬁﬁsrhzeaat&poarerif sanfdce hadeatdrowaper atolameundr thewaet &1 enfgldmcal

surface ?Lstiﬂ_ge gh%ggg Q%Jll%yﬁﬁr [N e 1ﬁg T gsr{un Fs%{en hff;?t transfer to

t he rretg secon e oriticelor 1 K& Sseat is
| ocat edPgedefeto prahl aire th@@b\lal def beslewsnaGnderaistst ovef iweit s:m@ ust ed

for A coating that displays the needed permeability to water and non-~

20 permeability to the pressurized air fraction is then applied. This
entails selection of a high surface energy coating placed against
a low surface energy diffuser material to achieve fluid transfer
back into the diffuser £or resultant diffuser rewetting when
assisted by the specific water column pressure. A suitable ceating
25 tailorable to both 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 bubbkle reactor.




airflow during cold operation, the mechanismis free to respgﬁ@@@iﬁfg&%

in tenperature for secondarily regulating airflow and air
automatically. Device is sinple, consists of mninmnum 15 DECEMBER 2005 WO

02/ 102706 02/19158 quantities of readily avallable |nex ensi ve
material s g%ﬁﬁk}dg fabricated and gol d inexpensively. Fsg cl ai med
for use with 5 water dispenser ozone sanitization equi prrent as an auto 10

i5 20 25 air Iow/te er at ur ntrol ,optim_zer. BRI EF DESCRI PTI ON OF THE
DRAW NGS ForLa il Pﬁpﬁn ﬁrh%le‘?%st‘glrﬁfeﬁg 15t aflhécﬁéi’%rr&‘?t s 9eRfgating
advant agés ofattere yamEsennd nvemé ogasr efieeénpbasdoutidhbe whde didfusbe

foll b d t r ] i | |1 ow, ng
dr awi s WRER AT Rt ety R bl Mgl BOL dhditBg 201 Gt
wher ei n2 Filggr wafFersmasteets arzpasl dnsoi shal chamzoffqm@qgmam@dand

enmbodi meRkErakih eoa@m@r ahts Shet DELHF §98Ne MO Qe '%h%ﬁse? ESvacpartial
perspectiye exploded view of the Tpreflerred enbodi ment of the apparatus of

the pre®&rPTi hveltiomized pherst Fn@ﬁﬁ@%ﬁbn@@@ﬂ@r &b6r Meaet PeATERlREROf ;

Fi gure diffusepaintdlvaaeeli 0Ras ©hRYaki @nafusd L Woakikhe of'=ef ehf&fhal

enbodi t _of .th f th ntion |Ilustrat|ngthe
P R S S e SRR TR R S R

f ragmenbab;alel elifffustehre phefeer watle emiedipmitedof thideyhappne atnul&rea‘-fiﬂﬂ@
Dr oSen! giBYEOLE AN LHSLERLL I ERSa IPSILy LEREE YR 2N L REMRRILEREL

Fi gure I'S a sectlonal view en a
Fi gur e 8irssappluagiennglywbees it Gﬁamlma@vw:ltlﬂ mserarewnMd ozonetet f f user

and i1saReSkhbetly i BndebatdlD {rd-duld® Eﬁéeﬁy héx 5 G, 1E§ aifr ﬁ@&&ﬂgary

view of the preferred enbodi nent of _the a ara us o e present 1 nvention
i 11 ust r HERYSeR areeeristle st PoBRPLI®R [¥P tm?e daerafqi;g@rl chamber is

sufficiently large to allow enough contact time foxr the pressurized
gas to dissolve into the cold wvapor fraction prior to release
through the more pexmeable bubble diffuser. Since a high fraction
of the gas is now diffused into the water vapor that immediately
20 dissolves in the main water volume, the lower quantity of remaining
gas surrounded by the vapor fraction being extruded through‘the
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
35 density cold water droplet cere 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
30 °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
36 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



Figure 8 is a fragnentary, sectional view of the diffuser of i
showi ng the porous body portion thereof; Figure 9 is a fragm’eﬁﬁﬁﬁm R 2005

sectional view of the diffuser of Figure 7 prior to a grinding of part of
t he non-porous surface therefrom Figure 10 is a schematic, fragnentary
view il ustY&I¥8E% he 15 DECEMBER 2005 5 10 15 20 as ;5 WOM¥8048%06 28
PCT/ US02/ 19158 di ffuser of Figure 7 during construction Figure 11 is a

sectiona] viewtaken along lines 11-11 of Figure 7; Figure 12 is a

sect i onal"™RAEH Ben3EPorg A HIRESs 19T 129%%F  “EitHureater FidggPengar | Lapne

f ragnentsang tipatdpeckiygeemsew il lustrating the diffuser of Figure 7;
Figure 14 is sectional . view taken al o lin 14.14 of Figure 7;. Figure
15 i s5a partilgllD %‘8?% lé%tfl?/ea\]/:feegvl%?l%sescggigﬁﬁagrir%o%qwngo?rtch Hpp&fat us
of the prasumllingenti vateFimgurdrl@loy thpaegh &n secnhonal amd elidifuservi ew
of the sgaonqdneebadLpeol of e 2083ha! Usy fladihe BLESARLLIVENL, O, Fi gure
17 is a partial sectional elevation view of the second enbodinmen Sf the
appar at SeBH-atAenpr eSertuiitigentiedr WG t RePubdiin sidevaind inise
closed popidd@RribtabEeat8 HesA1Pd i Rérsaftianalse! &Yty kel
second enhodi ment of the apparatus of the present invention show ng the
spi gob  aifdWAHEAELPR S¥SHYRTred position; Figure 19 is a partial, cut away;

pr gob, \ P :

el evation vi elviak mbee sepiidtiesbedi ARitnatled heeappaU dbusrol ddmPragent
inventiqn illustrati tt}fe spigot with a flow.nmeter switch; Figure 20 is a
partial PerdpetePls EPe g Caehha e BHEGR e S8 PR TodlaMusr ( he
present filowentémrrélladt pampasgartheavsyiilgdl eofeifibgur etHSsudH gus€o21RPE a
parti al |y,1GUle2U8Yu SEHYAL 19N XL YL SNOWNG a0t ! §,.8T0 construction for

t he spi got that |;s{ a part of nt%e seconc?n offlced &' %tu%p l%lusmg' this

15 first design relates to an orifice type needle valve flow
adjustment during visual observation of bubble size changes in a
reservoir. In this case, flow controlling valve made of either an
ozone resistant metal or polymer is placed either between air pump
and ozone discharge tube or downstream from discharge tube housed
20 inside the single module along with a timer cycie controller
circuit. A valve stem extends through a hole in module case and a
vertically striated knob with dial pointer is inserted over valve
stem. A circular veneer decal, calibrated to flow rate and
adjustable over a 340 degree turn radius from closed to full open -
25 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 variable inline
10 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 aifflow.regulator known
45 a8 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



enbodi mrent of the apparatus of the present invention; Figure %%
partially cut away el evation view showng alternate const rud M@BE}%@DS

spigot that is a part of the second enbodinent of the apparatus of the
present invention; Figure 23 is a partial perspective view show ng the

spi got of “E? 8RS TFigure 24 is a partial sectional, é'FEWé?%”@ vi ew of
the second enbodl rrent of the apparat s of the present invention show ng an

alternate ot .construc CEMBER 2005 .\\O.0 Q6. P ,L,USOZI 19158
29 5 10"“E§1 °3gazx ﬁﬁaﬁﬁégk‘%gi’&e%ﬁsﬂ ats g"‘g?‘f%‘h%‘}zjflel i v

t he secdedicenbaithineints ¢f spkeeldppaflaiwisadie Whélprﬁsemmmgembl ehasbeui ng an
al terna t ti.Qn;=; Fl.gu S rti.al ti_qnal., el evation
vi ew Sof ELF‘he !m%%%ﬁgﬂl?%n%ggi r?g%fﬂg?' tﬁgdjégl%éa ﬁsp'g t%gs%rggsen ulsFﬁ“/ee i on
show ngsanevadtgwmttdes flgetpaxamsitenst t@rbe Ridjuséed7td sa spearitfilal £low

per specthye. vol%oi gdgeceaecgmgw esbodirent af 1Bh€h@g<%:@r{@én ioﬁfalt benpLesent

i nvent i on,; jur e Is a sectional elevation view second
enbodi néﬁt%‘? need éﬁﬁ&?at% thisi¢psptBiemutanidem spgubiding Barbandsn s

anot her igecbtovad @ vaIAlrcaRm yr&wa{e thenseeend enbodi ment of the apparatus
of the prese t |nvent|on eg Fagonbl nation with an air pressure Swi t ch;

Fi gue 30 i si@° €t Phet P &S aPeSHZERERY daiteHafsimilar

construmﬁ.neartctthﬂ:aﬂeh&susﬂcthMrmalaéxpmsiche ieniodi pert<s rekpbhgures 1-29;
nerator_ of Figure

Fi rspect.ive vi (o}

B0 S gihahdsd, BALELAL PRIBRCIIAE (LBl haklR 87 TRLSEDE 8 Phn (Shoe O

30- 31; Feguﬁ’@a@l?, n@tarpelspmtfeeablﬁwn@fckehe palzajmei geoppat or SaficeFiagur es
30-32; Figuts) Hhtles 131586 deN hea'@avrfegp‘aﬂdaw n%e_%gﬁuﬁé 3 Ofpe flgure 32;

Figure 35 1s a perspective VI nprove
15 like manner.

The need for the addition of a temperature dependent flow
control lies in the fact that while suppressing airflow across an
czonator can and does elevate levels of process ozone, it also
elevates air density and temperature. If flow is suppressed for a
sufficient period of time, the elevated temperatures can destroy
process ozone and thermal expansion of air will increase flow rate
while decreasing air density. Thus a means for temporéfily
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
air temperature is again in an optimal range. In this case the
aute-valving flow control mechanism resembles the conventional

water cooled engine’s thermostat with addition of a flow

e 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

35 base of the valve/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 1s simple, consists of minimum

- VAt o d A e mmemal mAanm s ama . - (o W



generator of Figures 30-34; Figure 36 is a partial perspecti | f

third enbodi mnent of the apparatus of the present invention,¥§9§%ﬁﬂgggﬂf2005
i mproved diffuser; Figure 37 is a partial perspective view of a third
enbodi ment _ of the apparatus of the present invention show ng an i nproved
di ffuser i NVQ%WEPngul ar configuratign; Figures 37A- 37CPSTASEHYIS8si de and
bottom vi ews respectively show ng. ah individual diffuser el enment used
with the diffuser of Tiqures 36-37; Figures : . 3(F_are taopy,_side and
bot 1 om FARE 5155t nEr e RN aR s e LR S 198 S BN B, 262706
30 PCT/ igb2it91i88 mwhfiqjur dnespefipivalydi fletrder tbeabnimddised wisthwitie

di ffuse Fi -3 i gur - 40 .are i ersgpective_vjews of
the i 1 Enbod PEA hr PR Sppar i Loyt e o ebkpbrnEnt thn its"

i |1 ust r irgove henperntoved cartrakeeptaid zeat-hods of manufacturing sane;
Figure 41 is a partial elevation view of a fourth enbodi nent of the
apparatus_of the present invention showing an inproved diffuser; Figure 42
is a paPtidf BE? Qe OF &iFt RRAHINGSuser of figure 41; Figure 43 is an
expl oded el erati en Faemed andéfdtnribedi sEntheoinddiaappes-pides, of agde

pr esent invegtion i Itt%tratin% an inF pved dé'ffuser; Fi %ure 44 i s a
sectioondFVorEaPeT The i MASSERE SPVe Bh‘?ré’ FFrenengg shanldbe madegertive
vi ew of theaofhétodiid usedidrdusescuiphidhe pesan donventiOon #igurase

43A- 45A i h i.S .Si mi.d.ar t he diffuser of Fiqur 43- 45,
and thatf ég?%%gségﬁﬁqifr 21,5&1 érrléetlzﬁ TsJ‘neetm(%te kg C%zgﬁgeﬁﬁ? ug%ﬁo%r%
during @dememigand adisrein:sectional view of a sixth embodi ment

i1lTustrati ngronotdef difHUSRLrGOASET WELL QN AN 1§ £ PPEF ALL O reforred

embodiment of the apparatus of the present invention:

is
Figure 2 is a partial perspective exploded view of the

preferred embodiment of the apparatus of the present invention
i1illustrating the ozone génerator portion thereof;

Figure 3 is 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;

Figure 7 is a fragmentary view of the preferred embodiment of

0 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



Fi gures 47A-47C are schematic views of a seventh enbodi nent ' g
di ffuser construction for use with the present invention; Figmﬁ@i (%5

schematic illustration of an eighth enbodi rent and show ng anot her

di ffuser t i des a fused powder coated construction; Figure 49 is an
el evation Sﬁi{%’@ﬁo?n line, variable f% ow flowreter withPQUUSENIB0I val ve

for use with any of the enbodinents the present invention; Figure 50 is an
expl oded;; L.anAal Wi fothe.control valve _of figures 49; Figure 51 is
an expl gid%%%%lggt ?anglt&%é;v(/] oc@rtlﬁ‘g EERTFOICY Ve of figures 49-50: Figure
52 is a partFaPusectlilonadl ai eecoiomal tehper boker atonpendatedllvari apl e
flow ratrFggaire ¢ontrol valve for use with any 15 DECEMBER 2005 WO 02/ 102706
PCTI l§502119158 31 5 10, 15 20 25 30 35 of the enbodi ments of the present

i nvention, ' ERBWASI d2opieh &1 89Ft L | BFeW Fraker 8Bong dipest La+12 sefti onal
vi ew of rtikereontrol valve of Figure 52, shown in closed flow position;
Figure 54 isFa sectjponal elevation view of a preferred, enbodi nent of the
appar at us of %ﬂ‘ér%rjeiéﬁt & STORIYE BEFePestive yicucilbmtirakisw thken

al ong | dAESuS8x 561 ofiguateguize 54; Figure 56 is a sectional view taken al ong

| i nes 56-56 igure.54; Figure 57 is a partial perspective view of the
al t dhat e ef?r%% |%re'ur%fl o t%es%cpplé’rn us S5t t WA e%zg‘?ﬂgi%%‘é‘?ﬁi%‘h“;lq:i%ﬁre 58

is a sefipykal 7vi ew taken along |ines 58-58 of Figure 54; Figure 59 is a
sectional elg j Is e i ent _of the arat us of
e TS P o et RERd AL ePotd GrPRTnoHE

t he present_invention, and show n . cons
spi got ; °Fi Hif fBtRTatus $dcthenaresenty inyleatigheng | i nes 60-60 of

Figure 16 is a partial sectional elevation view of the second
15 embodiment of the apparatus of the present invention;

Figure 17 is a partial sectional elevation view 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;

Figure 20 is 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;

10
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
5 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;




Figure 59; Figure 61 is a sectional elevation view of the altern
enbodi nent of the apparatus of the present invention, show nbg MWRZOOS
construction for the spigot; and Figure 62 is a sectional elevation view of
the alter nsif %J@?,Bgl ment of the apparatus of the present _invention, show ng
anot her consq?f n for the spigot. DETAILED DESCRI PTI ORCEFSTIIBNVENTI ON
Figures 1-3 show generally the preferted enbodi ment of the appar at us of

t he present nvent deS| b 0.in.
di spenser 10%p 8V| 85 1a8n |p%ﬁ é%%%?na etl%v?tl%réﬁ’lltel z‘g 386%
r eser voembpdément neft hei appwatu@zaz)ﬁethér herew{taraatmtionl ﬁbbudeg; an

cabi net 531.haY{09s sé(pelvecron%tg.gugggghon 12 and an upper end portion 13. The
upper® end porti on carries a _cover 14 having an opening 17. The opening
17 provi des Ehg‘éFﬁuﬂ%llsf%Fﬁ!}'élﬁé afgt tonpdskelevstiqh At ededt fde apcond er f ace

Wi th bokibegifenTherbeht! gpdSrdtus off WRE Sty avﬁ—lehabbﬁ sl%&i that is
typi callétof a, several g I,I)on 15 DECEMBER 2005 5 10 15 30 35 WO

02110278683 PES/ T thBFE?T%n(e g. five gallons) |n the Uni t ed
St at es. The biygmte Jz@ PE 0 dpsrambnﬁerrispteeéib@t tWieth neck the t Baédons
pl aced in Jc_amgn r%servo%n, atrsh shown ig \%ures 1 and 3 during use.
The 10bo neck 1 has aﬁ’pgﬁg F'ﬁgo? CEMIRPEat TR WYH a reservoir 20

at the interqum tA8e tabimnetettiohal kdkustite wdeer ¢fodbhet s¢cohe
di Spensef it SN RS WARH L ﬁsr@ferrhw?reégn Sih QUGG dHGi ng use, air
e bottle

bubbl es enter t wat er replenrs e réserv0| r 20 until
pressure equBlyyes 29hes raswdhegi sezdines a@mlqwtmnomw str Fbensecbrisy

reSGrVObﬁboéiﬂ@ﬂ@' bf22hea bR LK0IUE hald Omadide 23hvellig on®S&Isw@l rifan be,
for exa e enerall cylindrically shaped and of a stainless steel or

pl agssi c© Hion Ele A5 Pr%%}s‘b‘?eo\ﬁ"g§§ Dan open top 24 for
conmuni cat i nglgmteh Bite necle 1Pevépboiivee *Bew DWfi NGnUSELLIrRSEEVUdo) has a
wat er surltlgce 25 t ha

tOr cons %ructlon 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;

2
* 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;

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

Figure 35 is 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



fluctuates slightly as water is dispensed and then replenish
18. One or nore spigots 26, 27 can be provided for wthdrawﬁg&)m%%ﬁﬂsoos

contained in reservoir 20. In the enbodimrent shown in Figure 3, for

exanpl e, (?ft hand spigot 26 has a flow line 35 that extends up to and
near the SLW BYWID8 of water contai ngd in reservoir 20. PERAISeHLS 26 thus
renoves anbient tenperature water fromreservoir 20 that is not in close

proxi m t% %]r the refri geratl on_ or cooI ing coils 28. The spigot 27 provides
a port 3BORLITWEHSR &Rt fy WETHSRE SrlgEitaiyRed i'H theddie sl Ber Bdcause
the refrrbpuestd @%-a0i | s 28 are p05|t| oned at t he | ower end of reservoir

20, the spi ga9; devsmt 4 Wws_ cool V\g e . tﬁ’bactl cal ter, a water
di spefser apparatus I ul & pr BIF be? eP?ﬁ@?e% ‘feenYl'“?‘é?'rpB atBfe Warer
col d watenoatineedt ed t\he earppafz;atufsopfekherppees@tf liomwehi-hen 351 Westeratd nlge

provi dedil Ut Al LB SLETR meEAbaGOGk | A AIENRLEE BLyLhe | over end

_ pOI’tI on of t reservolir a Coo |ng SYyS %m% a conpressor
29 can be prd@iged4iThe EITé?&ﬁfg@rlalell@ﬁa‘sy@meﬁmﬂvh@lfude@ﬁr‘olw dnbrebin@ft 31

in CO”blﬁﬂttH@ ﬁbbﬂr&@@?r§§SQhez%nk%ehEa@ﬂvéhtﬁgﬂl'%%w&hgogntqm&g%&ha 28

and then_ to heat exchanger 32 as part of a system for I'i ng ter in
resewoﬁ{l J3sS6wer to the apparatus 10 is provided by electrical I|ines,

i ncl udi ng an mlgeetrizals hiperdihil pePEEEMER 2005 Bnd QikFuQ VY G3/5402706 33
PCT/ US02 19158 provided with plug 34. The plug 34 cart be fitted to

control I'€t" 42 having receptacle 44 and plug 43 as shown in Figure 2. In
this fas hi ofigekectdiid by eapldded allestitiehyviowtod at 0ifhle GOHALRSHET 29

| | t Iy 4 t t
sing ol e TrcartPrady, e b AaRil hahr a8 WY eadegr gy RB5shE "

deacy i vatiffussEn the ozone generator 50 is to be used to transmt ozone to

reservoir 20 Eflgerel AN NG \@&aoﬁgmtﬂ@@%f ltgle' tdléges P serhbing, e

i nsi de wal | reserv0|r 20. In Figure 1 ousli ng *FncT ldes an
ozone gener ath}EurBO Phaf @eﬁ@?ﬁ?%%tb%n‘élﬂ"bro%lmh‘?gf widdnseofioni ned in
reser vom_thzaheAﬁdege@mamv)e,nttlbg housi ng 40 contains a notor drive 53 and

bl ower 54 th%t nove E ou an ener,ator housing_ 57 to djffuser
37. Air line 38" E%ﬁn@ﬁ?\cﬁé %é’twwe@ dd%éﬁg o}s similar to the
20 diffuser of Figures 43-45, and that utlllzes a sintered metal sheet
that ozone diffuses through during use.
Figure 46 is a sectional view of a sixth embodiment
illustrating another diffuser construction and its operation;
Figures 47A-47C are schematic views of a seventh embodiment

25 showing another diffuser construction for use with the present

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 wview an in line, variable flow
flowmeter with air control valve for wuse with any of the
embodiments the present invention;

Figure 50 is an exploded sectional view of the control valve
of figures 49;
35 Figure 51 is an exploded sectional view of the control valve

of figures 49-50;

Figure 52 is a partial sectional view of a temperature

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




housi ng 57 and ozone diffuser 37. Fitting 39 provides a conn ion . for
attaching the exit air flowline 38 to ozone generator 57 as?gi“%u%wm$¢R2005

Figure 1 and 2. Housing 40 can be provided with flanges 45 and openi ngs 46
for enabl%pﬂ &&g gousing 40 to be retrofitted to an existiﬁg cabi net 11
by bol ti ng th& 6% ng 40 to the cabiget 11 as shown in FCHEPEIS825 30 35
In Figure 2, housing 40 includes a |ower end portion 47 and an upper end

portion 48. .The end partion 48 rOV|des an opening 49 to which ozone
generato:‘58 %ﬁ?ﬂ%% SbQ% % FxBGeS L BB ersios 50 ioPeBoiiained
wi t hi n tgwesiltdwsi:ng 57 as shown in Figure 2. Housing 57 includes a | ower

housi ng secti n er hou5|n se tlon 59 Fl ange .60 of omer
: EQH gg 53 ﬁgf?aﬁg siAghs oL 1S SPEg° éagﬁ &figage

housi®g secti o FG5p&r hotd
gasket GE'EGSENGaééenﬁhqwnI@ﬂ @é@scdnﬁb@W|nnﬁ;ﬁi©ncan be used for attaching

the housing gbZute hgyshgg 4os§étiéﬂ£fn@héyaﬁﬂﬂ?aqgg¥rgﬁ?eggZE%%eQPHQOUSIng

40 as shown.in Figures 1 . During use con nornmal | y
deact i vaﬁ“@é’dﬂ}‘?@nl&z%et]b%r?@rpétréit%ooﬁu*?li*%g’ﬁﬁ?ﬁ@ﬁl ipwentiomhen the users are

di spensi ng watghrér 68 tike Appatetdim1lOiRecaiies LNHPZoNGdSeEldd ¢
d|5|nfe§$ %%%eé oir 20 has a distinctive snell, it i's preferable to cl ean
t

t he et Fhed in reservoir 20, to clean the inside walls of

- reservoir 20Fagdréhé6bdist |2 sectidkhl atiehb DECEVBERRPODI NG 08412706
PCTIUSO%#%?}QB 34 a selected tine. The controller 42 could be activated
"for exa auflng early norning hours (e.g. 3:00 am -- 4:00 a.m) and
can be a coRmenceablly iavas | phteizbnpenspentitveat viaot | wAt eSet nanstoater 51

and ot GhukiEn o3 0nle abfsrapOIniesl A28 Ulsoqefgloeration system

have been deacti vated contr acconpl’i shed by shutting
of f ihe fl owFdFues eeBr ,1@, =Y f’eaptmqy:@lsm@mrd tadeactaliand i Hae®3 Ghdts seuppl y
el ectri gliiyirbosgonpressor 29. 10 After electricity is disconnected from
conpr essor 28 tragéforner 51 and notor drive 53 are activated. The
transformer "534 odticdS & eSETTANR \FharaEicer yisg PR obhagalkererione
gener at @mboaﬁ)méimﬂ: cgenﬂfeatappgraﬁ@@eomﬁﬂa prebentoMiv4IRs oBf, aAa@NEn&eney at or
housi ng 37,4 gn! d%%geu 1 g rat d mﬁthlg housing 57, air is 15 punped
with air punp AT et ot |ne63§p&ﬁ8 {i a opening 56 into the

i nt eyg or of ﬁwslrmgfi@?iSHEPAséqﬂJtoeuaermrrmmnalaﬂbmgnehnes 60~-60 of

Figure 59;

Figure 61 is a sectional elevation view of the alter'nate
embodiment of the apparatus of the present invention, showing
another construction for the spigot; and

25 Figure 62 is a sectional elevation view of the alternate
embodiment of the apparatus of the present invention, showing
another construction for the spigot.

DETATLED 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

55 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



m croorgani sm before they can enter air punp 54 and flow I|i ni im}ﬂlﬁuoos
positive flow of air pressure into housing 57 causes a sinu

di scharge of air through fitting 39 into air flowline 20 38. The air flow
line 38 thS{(l c%grles air to diffuser 37 or 37A (Figures 7-14) that is

cont ai ned “Bdttom at the side W.fi of reservoir 28CTVPRR/EBEcific

pl acenment of diffuser 37 or 37A and he fl ow of al r therefrom containing
ozone i s_shown articularl Fi gur es in Fiqure 4, atop Vi ew
of the ??ﬁ'ruér?er(ggﬁr Hd&s 9¢ é?nfﬁe“al??%s[é‘?lt?ﬁ G- -pr dotyLexténds

360 degnressrialesut tdoaspelpder yoofl ek kil Hhaand Aatpld@dsiidewakl agd2
t her eof . i S ] referable hecause._o bbl es ,6 re.used to rub the
ﬂﬁggzﬁﬁ%é%goig 5% as s% H in %QQSng P nd g Fl?ﬁeuaﬁffuig

si de %al he i n§rdéstrface 8s shown in |gure F 37 or
37A can bsidtile sgppoilPelapyam qpaniald tISprofcorn@()nieeti@B wihidt 2 xteseatvbétween

the diffysen %ﬁeoing’;ﬁ@f‘%@ that Egmngx\? aQ.f hb8aE! ¥RLT, %@erb 8al,ngs 69

in diffuser 37 are directe at an an respect to t tomwal | 23
and si déd9 d}?P@PSEﬁe@é#v@Paswchs s"ﬁtﬁm tihna PR ogr AR aﬁglléw¢©edf

pref er akhur iagoute, 481 dagigazsdehtBgsthd A1t 8t AR RItOPERIYIZH 188w th
respect [ht% 35 the wal I(; 22,,.23. This confi |lg.&r ation of the openings 69
rel ato véfo TRRETRIF O ntid pregrrLe (HM213#66les 67 will be di scharged

out war dl y towaadre?dﬁv&\m |2@Z%had (hnﬂﬁ)ﬂlth ﬁ‘rier'lt)hla setthbidgt e Q%tsea%ogéhe

interior servoir S SC I ng .action usin VBER

2005, o o183 0R2 sah Bor A RepiTo pek PRB o RELb bt ol SHasTE L% Heoal | 22

and pr odwsesxRmpdEl i wnrerewlyoty\muenw]tw nehaset vaid 20. aTlseabubbkes 67

will strddee tBe Bisueiad 13 . B! ESELY0GL - 28 ALY QN LAWBLGLY. puch 2
S thif the |

circul atl on ensures t ter w reservolr
cl eaned 24F&Prheprvgy feakingg wikb b@%me@s}c fWPortdbptiseri®7 outwardly toward

val | 22 ensupgsikfatudionerebethei bubhl ega§7 aW hdate@nt 8hrPAd | ©518c i@ neck
19 whic evice to , 10 overflow Figures 7-14 show an

| d_cause, th
al ter na&éusgﬁ‘g??%cﬂwtﬁrv ERevaFeT vkt diserRard AREhEReR rrRderisiedely gnat ed
gener al lptbyet 18 .numenal cﬁﬂAmorBl fsbtigets 324, has7 acpar @ss Poskyided asoshown

in Figu e I|ndricaII ped hoI owcossectlon
Por ous %’ggﬁd%g%%%é) ‘% Be ’}talélegréf e’ 3F5ug¥ce?§ F‘L %ﬁ’&elb%rous
bodys, /2 Shpyngenefawlye C3,s tﬁ?pte@xamp%om lef i ande szn.gtmi;t 2|6r has dasfidwe cross
sectonighawsy ntfatQUég%usethgurt%s dha ndf {fleSRAYLRE B! Mo ‘.}géelf

-construction_of the di A whi begins W th porous
Fi gure 8°nHaiBed bBdyeservrkr a?f | nn@hesﬁﬂ%‘é 28 thas removes amblent

temperature water from reservoir 20 that is not in close proximity

to the refrigeration or cooling coils 28. The spigot 27 provides
95 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 292 to transmit cooling fluid to

coils 28 and then to heat exchanger 32 as part of a system for
cocling water in reservoir 290. Power to the apparatus 10 is

provided by electrical 1lines, including an electrical line 33



20 surrounds holl ow bore 75 and an outer surface 74. In Figur

non- porous coating (e. g. food grade non-porous epoxy that céﬁlﬁﬁC§54HEH}2?@§
provi ded on porous body 72 to provide an outer coating 76 that is
substantiagﬁgl%ggﬁrV|ous to the escape of air. In Figure 10, rotary
grinding t 8ving rotary shaft 89 is used 25 to gr PREY. ﬁ%ﬁﬁﬁﬁart of
the non-porous coating 76 to provide an exposed face 90 (see Figures 10 and

11). Wien_ air ecte rough inl et el bo the air enters
ol | ow BF LA HaPhrEH S 34,0 885 RN e 53RohE HHtRP 59 cepERdhs =62

pr event shat‘helgesreaqe@tablal Kd4santihplua@i 43 can sindwn eecaq‘meglﬁ(é thr OlIgh taxaosed
face 90. Eggﬁ ed f i Qgg ortjon. of shaped

di ffuBer Q%% g%%%ﬁrggl §$§36% cﬁ%f%ﬁganHﬁgégg% %#%w&o ﬁ%ﬁsgr
exposed hcE DEiestsHeR ﬂnnﬁléarer 19 whehhowsing 40 ¢omtiadatingg ozbheeescape

of bubblgs32toFheoi uls%gegi?eaeﬂégl Ng &9 4has @hpedye%efa téhgb Wl egs 81,

82 35 extending therefrom Coupling nmaterial 83 such as rade epoxy
can be REPTESSPEI hothe @%Wﬁﬁe@nwﬁﬁnpﬁ%l&z%@dﬁeﬁzrahﬁr|5tos 150692t bag 76

to inletuRldow ¢iiddmig BQonEa@ch @fsetrigit egs £8%, c Blan HPVLEES hrizRhegnal
hO||OM/f|OW/bOF sald 3res 84 and 85 .15 CEMBER 2005 WO 02/ 102706

PCT/11$027r’1§'f5§n BOF nP &t ¢ hg: 1B8HYe ot t°r‘7atrea°[FFv‘P+’6v@Q:'an proceed

from core 84 Inofigege 8l anal borEh851m1‘51lngg4821nd'hﬁésegr18&z@eél g@h@‘ﬂad@r
fluent air.flo

ext ernal a that 1t. can,be conne ted to

line 38° gﬁﬁ% g%ﬁ‘%gec orés%cnc?ulfgrbgl%s%ﬂn% g §?“‘§a%:ﬂe°gsl% r?tsgﬁvoffttl ng
type coﬁﬁect|Rﬂdlh}b@#§lyonh99thon5£mgt4ﬂa¢oﬂ&a1dﬂlammoﬂhrtﬁmmge793aanﬁeg 82
can prO\Hl‘E'ﬁre%' Byl RhaEORPPELAVE FRLAY d7ha| g&oRé%Q}nga@of%%%%gogv%ah

por ous bo%%_7 at its I nner surface s’ connective strdcturée on | eg
82 cam usegb -t t i tibre IdnAeERiiradessRalvaeR Kaguee geRrerake®r nal

t hr eads ,hdill’s:Lhk;kS'i HNBe6hE V@I Sitleat gre. Eilmtlfhguw phoviBesH fdounebr 34k has
cl osed n 78 end po receives el bow fitting 79.

t ﬁ % ion_79 t
Cl osed GEARI5ERR %’l%fse%lﬁoflt?gﬁ énf'h B S Efeof RO I RAE. SHr8f i 1 ui es
coat|ngsﬁ@wnasnshngmrenlEuguae 14. Figures 15-27 show an alternate and

second emboduRol,9fad hep BERALALNSAL: LDSREGSEN, LINERLL O ThE seoond

enmbodi ment provi a nanu a Y oper a &ngihg %
specjql ed@bléng2bhar hemgreno thwtbcawetmat l!.t’aédi ytacan vatiesiag cabimet

gener at @ $4CBo188nd hela%%rs%euéhemk@% %‘?Lﬁ‘ég Efda dgﬂwn geﬁ%%&fethe

preferred énbodinent of Figurés 1-14. e understoo t he
al t er natte enmbodi nent of Fi gures 15-18 |ncludes t he spigot 100 as

In Figure 2, housing 40 includes a lower end portion 47 and
an upper end portion 48. The upper end portion 48 provides an
25 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
39 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

3 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



wel | as a cabinet 11, reservoir 20, and the various flow lin ?g
enbodi ments of Figures 1-14. In other words, in the alternat i§ Cééé[BtﬂfZ(}()s

enbodi ment, spigot 100 repl aces spigots 26, 27 of Figures 1-14. The spigot
100 triggers ozone generation and the transm ssion of ozone to the water
cont ai ned W W ¥Phe reservoir. Ozone js also  transnmitt 8§THE% EHannel
that connects the reservoir to the sp?got di sinfecting water to be

5 00 | 101 t
o oh 1< Ateaey Etngy e, BBPRE T8 45T EotE g ARl et ianal o
102 dur |ql‘rgr#ﬂ%e@ﬂfé‘rp‘emxlmglmffmmtset(efqorﬁ'tON)easpL got4:1M a. \t\henamdhe:anse’{e 141
depresses d&Mﬁéﬁ%&gthlggaifhﬁﬁéﬁdgﬁﬁgﬁigg e %ﬁ%ﬁ%egoé%% @ mn In

F|gur§ 18, not only is water dispensed Into a container e fus
hol di ng, 2L GPanETETe B2 rRiat @étﬁé SERPYS SO Y APruthe m@ﬁmra@aon

hori zontslsdei €hd@8 bbah CEBEALEALES Mt iHd OWauLLeied07 The ?5@96”9 ng
1102706 PCTI USO2119158 375 10 15 20 25

of ozone to 1 05 WO
30 35 hdtSPBREAS Cgl\% fd'%’%té-nﬁn VERYTERRINE eAREERIFLEY & Pheg 3% and
suf fi ci exlfedtaidi 3intess umwrsulp@ﬂpgedesmﬁlﬁﬁﬁ; tutofpketfogenerate an

undesi rabl e of 100 provides hpusing 101 that has an
annul@r flané‘g%f& etlég J::'(':‘?f'ni.' eng‘age C@ﬁggflpgﬁ ‘iur? T JTOPTESBPRet 2€uch as
t he cabitrensfvimehabliang hheraddidess? idoed awittivatedpecThd c e rpiakter red
enbodi t r for the _housing 101
after rr?jll sgfjﬁgg%le ﬁ%ﬁ%&gdﬁﬁért% %&L%Ea?%rou%%%taﬂz%n%r?eﬁﬁrﬁg?ﬁed in
the from® SERY Meneratimg easrRetvithinTvheadofipest iodn ok@deeyebeestarnut or
other fasienay 59.beas higadahlke §§t%&r¥t€:¢tfe<el lhenext rEnal 5%”8%?995
0

section _104 for hol djng the Sf using 101 to _an ope ng in the front
of tim EXBPRE VSR Rk hat 1thdidgtdfspensidie PPoARE ik OPedilngos6t he
cabi net intd fchemﬂntérwgrbﬁ HREANGOB7 . OHEPh ORI ThatNNEl  AdiithveGORRGELSHAM t h

hor i 20Nkl BALE A8, NEFICheOLS 108 X LEITRuly 081 NOrd 28TLAL  Bor gy 105 to
_ This positive flow of air pressure into housing 57 causes a
simultaneous discharge of air through fitting 39 into air flow line
20 38. The air flow line 38 then carries air to diffuser 37 or 37A
(Figures 7-14) that is contained at the bottom at the side wall
of reservoir 20. The specific placement of diffuser 37 or 373 and
the flow of air therefrom containing ozone is shown more
particularly in Figures 4-14. In Figure 4, a top view of the
25 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
20 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

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

35

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




A val ve body 108 is provided for opening and closing the fl oy,
as shown by the drawings in Figures 17 and 18. In Figure lsﬂ?ﬁgéllf:wzms

outlet is closed. In Figure 18, the flow outlet 107 is opened so t hat

wat er can be di sgensed. Val ve body 108 '(see Figure 16) has an annul ar
shoul der 1 fi operating rod soc%%et 110. Operati ng PFEFS¥(MIRas an
annul ar fl ange 119 t hat occupies socKet 110 durr ng use as shown in Figures

L7 and HonlhB.oPeLaldng; L9 tkjelshlﬁ%g gzwa S5 8eek20 i 2y J“‘Sfjfrfov' ded

in between ower annu | angé g er annul ar
Basi cal I9f, Waferarimithbm s#ﬁfbﬁlﬁ@rirl@@ .occTip® ebubhhet ab7gradle SLZ@kEUFt(m

assenbl yurRabdr pSpoiengedd 2 elsbbssy t Bat Lhe valve 1R Mily. a return
to a Iosengos ition when a user 141 is not depressing theé ha e 182 Rod

11 occ@PFEE 8btRBt SNt thatvalbodd s Wakenwishppobhe skegeuvpiy 20
provi ded satcldeneaspper rerghpey t |d<1&eatmgl the DOMLINS. rveheupregbeseal; 132

engages 1 4 formn e t here nal threads 115
of cap f%%eenéaﬁeg%%%c?ﬁ"fil\ﬁ‘?hﬁegai 19% tﬁ’@% varire © O%E?nﬁ&i eS o Findr 117
is pr ovreciedrf drotftdieni IR) aha akekckcrtenvhbel weenldapaliké armladda{rlc@nﬂ:aCt

barr el reRogentral 15 DECEMBER 2005 WO 02/ 102706 PCTII1S02/19158 38
operierhg 1 6 |n cap 114 allows operating rod 111 to pass through cap 114.
Simlarly, aFW@FW%a'l 1 gehewakhyatyeimaid canisy robbped opadsagbiviinsed) is
provi degnapedHal ng o el sdariLlackd fngpall b@ﬂeré’f)ﬁf 35 ¥ Nohd %&%ﬂaf 97Rass

t hrough _i,t. The upper end portion Of _ operating 111
t r ansvePiELBRERI P £2F PhRPTR%H Radvgr2 ?\Ft#“?"ﬁe Jtnr é‘hs\}é?s% @k?é?nrmglmgl on

handl e #82h A §yIirdd3 JQNRE sBapeQMELLdWO e AREWeeRt hand! epolz%saﬁooegemzng 121
and operatr Zijpen ng 122 as, shp in Figures 16 Handl e

rod 111 10 at .
102 1% oV Be aacgﬁ?éuﬁ% ? BN EEEPIEEsTBPRT HR T ng TR PAMswReRYt Ré
handl e 182géseqaished cbapedrat yHownainsSEigur 7aSbu|tI bmﬂ@éaecthenclibgsre 107
by arro I ar ,125 o, u end ortion
of oper%%ﬁ%o?o I‘F 4 CFJTC?QJLJe TE Fliﬁuﬁ?ée %Gd& The co I Opr Bg?fi of a
switch &fr aﬁ@em@mtm Ofaéhﬁv@%fﬁgsetm§7é\zMhecgehegam©rww1emqr1¢@5handjre 102

i's depregsed P pifi@ePASI th A, nrzFlzgégeaAS nd&E Q%kﬁée 125 cpniacts

el ectri cal | i nes 130, 13T of dual cont act barre 127. nmetallic collar

125 pocl BEBECUPLS rRQHHOW §OZE 7 Fa1RE A GHERE §EREREE of 4 andbIFdEerenienai t 20
cont act schepdrails toeatelret (d.¢al fldodeyrhde, nbdlpasoseeBpbiy FLIGM €cdS. 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-porous 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 80. 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 Ffitting 79. Each of the legs 81, §2

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



25 30 35 A receptacle 128 on val ve housing 101 receives pl ugl%é%&MB%ﬁ&OOS

contact barrel 127. Electrical |lines 138, 139 on valve body

comuni cate with socket 128 and thus plug 129 as shown in Figure 18.

El ectri cal vlvb é§8 139 are connected to the ozone generator and bl ower
that are shown BRd°descri bed with respect to the prefer FEFEIISERrent of

Figures 1-14. When the handle 102 is depressed to the position shown in
Fi gure l-&tdﬂ‘ﬁdtlﬁ@reageﬁ&ﬁﬁtw scARBadl &1 PUFTEALE S %ﬁ@@@eﬂﬁbﬁyﬁo@%ﬂa\dat ed

that o nef e16t fitting 133 that
;S)gm ti one%l iR or| z%’ﬁtrﬁl Eg {L; ﬁ?)% gﬂ%‘? ﬁ'&glggppﬂ%t Eizﬂ‘é%lq‘?/eqxierf’ﬁé olzgne
gener gt drhzewdisaBb purghadantbeamdtd vahrdebyd o breinfhadnt airacldwatad when
handl e 102 isqodapresspdecThes 020084 SHRPL, efi' to%lhr}l[%q ]133130%? ﬁ%%oéﬁ %_%é and

di ffuser 134 that dispensing ozone to wa bor e
105. A b‘alrﬂiédl%o‘%mtmnmesscm bl ampr cxmrd‘@d:ttton emabtiiengl skeonn&ibben to

be made diaiieen 7bUBkNGc436, LhRloSMPRld S9nA300C BRLLLITL NEhrkiTaq] BoE Qures

19-27, alternate constructions for the spigot are
02/ 102706 TPENOIUS0 $2RDIGHLOB Y idhs BPESEE, befss ignatted thyinher munfage IGOA in

FIguresG&QEQanﬁﬁﬁﬁlvbnSEtgdﬁﬁrgloniﬂg & BP EBhAULES a2%133 f&QQEﬁbntEFQure
24; AH0E in re 25; and 100F_in Fi gg&es 26-27. Spl got 100A i'n ures

u
19- 20 1(?°f%’eﬁc§lgflmef%r Spgwy JdOmEtERLR | y2ay SHtAEPEL sp"rfd%ﬂa@ucwraslébﬁgot 26
or 27. domnlicgure d48ruspimgat 100A has a body 143, handl e 144 and a fl ow

sensor 145 that ates, he ne_g rator and responsive to
water flowt g‘t F%Eké’( L % %t%sseé:nggrg % @@?% Cftﬁrg)té"o%ﬁgeﬂmﬁy
flow sémsoporgsonhen @mtgoiecmﬁﬁm sllaxp}erfacttbylg depr eSxowmi @fndvaneaﬂilandl e

144 andt%@kﬁbseboﬁ§ thﬁ&agﬂglséﬁgs ate Eiugﬁgé4ééﬁgki d%%slég IV?%es the

ozonk® gener at or and_bl ower  when val ve and epr 8sSed oW IS
sensed. 28 FPEWR s_nEb¥uBS4and its instrunentation |ine 146 are

conmer ci al | yriguaés abd-e27 Sueh anS8NeeFnakidd a0 skBshs UNRNISAldegR 146 gan be
used to actlvgte t %I ower and ozone generator of Figures 1-14. In Figure

21, spi §6P2F865°H QREEPEY | GRESEASh: TS 17 oraRHermbadmentapsenidrs 170.
| n Fi guresma22a128 spegablélOaﬁsgwrméjr@e%pagbltowoomheh thabeean bewdch
e'eCtrOEEQQEBe&¥R€ {ﬂéwv§§¥g%gfiggagyzgctivates 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

25 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 is also
transmitted to a channel that connects the reservoir to the spigot,
10 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



25 30 instrumentation lines 148, 149. In Figure 22, an electrical supp|
173 powers el ectronmagnet 171 with fl ow sensors 172. Such an léﬁ&&]ﬁﬁ[ﬁ@%%@%

fl ow sensor 171, 172 is available commercially. Instrunmentation |ines 174,

175 enabl elg{, E’I’Iggﬁw sensor 171, 172 to operate the ozone %ener ator and
bl ower of %-14. I'n Figures 24:27 a spigot 100D cERTUREYIALE a

conventional spigot body 26 provided With an extension tube. In Figure 24,
flow semserzdtli shamiinies g axt eanir@B%t ghesd Achavhegs§ aveboresl 7.
The extens# N .tul%e 177. can be gl ued or, threadably connected to a standard,
comer ci BT Ty BVAN 58I S SPIGST B8ter REANSRALIPPRTRT 1 BT BGF YR (HFT6FERE from
t he ozoren genkrsitreblef stkePureas thstd4. comuni cates with fitting 133 nounted
direcfly to t n i | i.gat 2 i.f fuser 134 di spenses 0z to
bore 177 upst 2*5%%&@?@3?88? g%.EELFﬁe%%ngh@tt aSBa?‘%taﬁlguigﬁd?%nﬁ SESe 24
i s use t®ratacEnygrgaghdhez mengeswrizasr odnd tilwmat efuchi garigse babdnehen
flow isiseaged BY TdHWnSenROraddariaad inglf u i op, | i g4Spi got
100E of Figure 25 incl u.ges extenés]c?&n tub@fQSP%m%%ﬂbogg f% JP%I gg}?%%agnet
f1 ow serf@ROMFEN AR Figlgesr dmddneflange Bokersdshyrsel 2cstdri fgrvihel i ne

173 1s rAsiied 101t Hbeed 79: SeNSer®ed0ald5tBPeiIed o lon Q%QE¥ﬁ§8h§905 VO
02/ 162706 PCTI US02/ 19158 40 . 172 comunicates Wit h and actjvates the ozone
gener at o™ SREHPBVEPTHIY Enghhe Sfront, sYriach Ry dhentabiant | i neShreaded 75,

The t ubepch#8 onhaMihgehasresl79 @an ke gtirg ofaddwreadabb ypat ttachadab oy a

st andar d, %Q:ih%t 26 ,(see igurf 25).._In Fi uras 26 7 Spi go 100'a ﬁ%s t ube
180 wit K Bore %Sfo §ofehEXEFOI\}VHsjéﬁs%}fr?ﬁj@da%ﬁcgilf’flugga f?% \E%/Pﬁﬁl‘f‘?t*ffi‘?lg 133
ar e nourtrEdgotohonabey 1B0L tTube dBéniag e tkuédont hoadedblopbdhkached or
otherwise ¢ t spi - 1 n . SPi 100F.t0
cabih®t | 11@2%%%2%% \(/1osi ?5%8& %’%éy&r §{938§|§%&g‘3 srés%fglg(c’;ﬁéfﬁ',é%l%tg\?ag?gﬁn% ew of
an al t erfatfe-ovenidarieht 2oreenevebpfat ko ichanasdr dbaft conneats owith

desi gnatrdrizontal bore 105, Vertical bore 106 extends from horizontal bore

105 to flow outlet 107.
A valve body 108 is provided for opening and closing the flow

outlet 107 as shown by the drawings in Figures 17 and 18. In Figure
17, the flow outlet is closed. In Figure 18, the flow outlet 107

20

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 119 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 annultar flange 118.

Basically, the annular shoulder 109 occupies annular groove 120

upon assembly.

30 Return spring 112 insures that the valve 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




generally by the nuneral 10A. In Figure 10A, ozone is generatgﬂf}‘
sanitation of water responsive to operation of the spigot @W@-‘%A‘WS

t he ozone generator is not shown but is connected to punp P 186 that is

activated ﬁéﬁzgmyoger 185. The ozone generator of the preferred enbodi nent

of Figures oll d be used in confjnation with Figur &SRS ating

ozone that is punped using punp 186 and transmtting that ozone to

di f f user °B#R{na ¥3Gun cap llﬁsellEWewﬂamelmaﬁnmmumhﬂmﬁ -ﬂt-ﬁ’ﬂ@ﬁyﬁ%@qg to an
Wi

extensmmlt;ubesi.ﬁfflafﬂat |as Qfé'}‘%‘i%ﬁdt efe £ONN ”tdy(i lir3RLY 3%1 shown

in Figure_ 28, the extensi on tube 28°cah exten between Sp |
r eser \goi P23829HRY $A0 e198Prani dem epk edudbt ertqqltpebm@r b?b'bl enabisnghown

havi ng acpabhtitg ldod i aﬂo 0pg8s NEhAbudhe: ¢ Opras %;515%"!“ é%cﬁ  Rgd with
t he preV| us dravm ngz ?5, ures 1-14. An inverted bo t?e 18 has a neck 19
that ext 8RAETTHID 4854 les AERCRRESSIS GBENSRY | Radhptater alion

di spenseWWahethe thﬁanmtee:lsel evehingr DS drf Qa1 18k . V\@t 9in|§2/39|fc§:9n 4@ a

| ower the fl oat 1 d wherein the
cont act %gén%ﬁé’ﬁ %%F I'a Sfﬁ%fﬁ g?gs g‘?ﬁ’%ﬁ’lgt a}tahn I‘Pé’etr\%l’égelé‘?ch]éél

| i neg 198t a@@1indM&R eRi shoer uits Figueeti Ieri®ict i vates the punp 186 and
ozone generaﬁag{dﬁo z [(PToY gl o o) diffuser 137 and
ext ensi on_ 184. Lob onevtllgiseg grq&&%%ggkéggpl()z%sF{B%E[ﬁblgtﬁa?,??ﬁ%‘fjr% Xogf t he
spi got 2b6'b W]ée%sEFetHaFd%i‘epi‘-Q sés pushhdndbenpardlofby he usprgaltll ke

Figure Zﬂllxastﬂidsdt ii@ngh gepodo ey 4 lsgnage Q%H%g q%ﬁgg‘; 10B. In
Figure 2 lf% Qe](; endgl3 of cabi neltsro%ﬁiﬁg 8 %% V\%Z(;Zflf02706
41" PCT/ USSR EpFB%i WRReiveh BoFFirn °f85P8ﬁ%It3gﬂ971¥098611m hewp 186
purrpisozlar;a;rdhm h'a}sebeenl@enmﬁt eg pah:agoan aomazcﬂewﬁh%méﬁtsfwéﬂ and
descrT begd, 1% %rgﬁelozlcé}leor in e_f 39 (;3 ILn _Figuré 29, pressure
control I ers 1791§2% 4% prg\?flajéa e EREL RndLR 402 S fieRressesniPevel
189 to I*‘élﬁepoﬁgcloelaﬂmm dnefigunsol B. dfhe hel$eﬂsxﬂfsc&aﬂacﬂ\&%l%@mraeaysed to
noni tor the.Lhagge r i.yat ti 185 and p 186
Uia i nstomsnta Lot 1 fes gor e BReRE 128 o8 baRhLT Cllimegire 2o

the wat €99 FeP CHFEPLE fopark dVate ¥8D orenk eyesierEd®rhBd blmves:pmgeh 26 i s

oper g} eccdhtar-tdepoeasbagthdec handli@a1 ThHYses 0Z9HE 4 e L&Sgr Voir
2( ug%] d| ffuser 37 and/or to extension §€§4 usi n ﬁf %{I heqﬁ}Bglere this
fashi on dzone is generated responsive to acti vat| on of the spigot 26. 3

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




Fi gures 30-35 show an alternate enbodi nent of the apparatus
present invention, designated generally by the nuneral 15( i ﬁ%ﬁ#%@%mﬁ
31, 32, 33, 35. The ozone generator or ozonE 1 T discharge tube 150 of
Figures 30-35 features a dielectric tubinc 151 that can be, for exanple, a
Corni ng(r) 8P ¥BFWE (r) cylindrically _shaped gl ass tube REFUSEHIBent ral

| ongi tudi nal bore 152. A pair 0 of f5 1 adhesive Iayers are applled to the
ext er nal dssciesed 1Gﬁasﬁfgnt=.t|ﬁ@dt upetﬁélnuﬂéme Athes ve

t ape Iayer 23,80 e Iay [‘1 o%' t hese s.can be in
the forr L u%%lﬁzelsl vieéq glze%lgé Fgﬁérén Fﬁg‘#¥%é‘g’y3®0EEHé‘f0|l _
adheS| veF iawee sAct ror lBGFhaB E\:LgheaseZGB-rZTm SPE4otTheos nal IFeyukes|15-20
adhe5|ve Ig,]%qct N1 ;WEE%% Lea r r 7 re 30
schemat i c%ﬂa:flﬁ11 ustgr at% t laﬁlﬁ écg?sll%érﬁo %nggﬁ% %Qﬁ a?sipllg gh%ééjl Ve t ape
secti ons?153n figurg 19 hepdgeér &PAW aceody 4fni hgndbd .14 evtraddolb8 is

pl aced '§é1'19cEr ofy gBUbE MG 13LciP8EEPY ithG AoPaRd @fenfé%ﬁo}5?an@31§n &g{“on
oil 0O electrode 158 provides a clanp 164 that "attaches to an end

t ubi ng 1535PASIRE FSe2pBF t TRV 1"6?‘3"“09%%6??%@ B sepragelddr Jatex out er

surfaﬁe 156w 0f s t sk s JJ@L £1bWe dedisbradngsivient 8pegsecio® idShdred by
pref abI of a Size_an ﬁ%enabl s it tc_. comunicate w th and
cover th REPEEER itV ‘Be 4% FGUrReT stRysadd #henelElie 30,
t he exposmi:marranth&ioanﬁim@l14€acﬂt¢iweeeaphé50ﬂE(EMBEBr2965 M GA/ol@2706

PCTIUSO%@%%%Sg?lé% a%81&5189 Z? §g8§?s§g§ g& %ﬁgware %%%%ﬁ] g ?%g%p " b

as shown esive ‘tape s S spaced
adhesi vesenfgr séébi emdl5hts andstsumn’@@we bink shédpe anme econmaiaaliy

tubi ng 15da fithiled @legnd sangspgws %M&ﬁé&%ﬁ%&g&&ééﬁé SHED g' neEigure 1

t hat 1Ps artlall filled wth el ectrode 158. Arrows ures 30 31
show t he OVEQTtlH’a&P §H§e’f’l‘1‘5‘%}r N CRENpaFtneFat e @i Jdgurss thkt- aligns with

sheet 153 af twr le;aﬁermr}t spiget aaionoHes Hedyridt iROE eovl 2anb rt #beh TalnetA pair
of rmetal ifi”F an%r gslt:é pf?&S%nCB:mJgPelscaZt c \ﬁn.‘it Qp:ﬁlgc?t:(:tlrolo%alprov:.des a flow
meter that can be an electromagnet type flow sensor with

20 instrumentation lines 148, 149. In Figure 22, an electrical supply
173 powers electromagnet 171 with flow sensors 172. Such an
electromagnet flow sensor 171, 172 is available commercially.
Instrumentation lines 174, 175 enable the flow sensor 171, 172 to
operate the ozone generator and blower of Figures 1-14.
a5 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



| eads 167, 168 that are nounted upon circuit board 169. In this_ fashion
the circuit board can provide a tining circuitry that is inleDEGEMBER 2005
comuni cation with an ozone power circuit and air blower (punp) for
operating qj tube 150 via clanmps 159 and |eads 168, A sinple timng
circuit acs#ég{)goé%?he ozone generator, 150 punp or air blPSMSOWE%a
selected tinme interval. At about the same tine, the blower 169 can be
activated_by the timng cjrcuit The timng cireuit shuts off generator
150 and B oL A B8 oL T b e AT et bt R GebRE A O S JAIOTeR {1 ow
condui t &B0Figusd dictidd wa dnsendmpotdtiom dfirtesbilng, 1515. ashshome iyvsFi gure

32. Sim i ar noy| t 1.4 ted.to,a nd_ partipn of
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t ubi ng 181N Afe (GeeeFedunmd2Spr ot ected by safety cover 162. An air punp
169 can be c t |t r | i I o@ bore
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used i n Placmdfreezaneigen@r ator 50 of any enbodi nent of figures 1-16 or
as the ozone generat for _the enbodinments shown in figures 17-29. 1In
fTgure a4t Raore A 187 7, FHio8kbet PORBST LT o¥t8Y PhbED Aiternats

cyl i ndr i erelbodiimengr offotheonppatatins ngf dhegaresleadviingentange dearigdstat t he
central Jlgnhgi i pal i g 154, (* l.ar | ect rode 158.
Far WV, ei.né; lgg’loeg ttlrﬂée< n%fm?r%g?ﬁﬁe'a.tﬁ %%%}dﬁ%ri?é 'r%%%rg&&%eéégn%%tfgtnff Pibut e
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radi al | PYBafsféfr 582t ot arfieiatedi Pooid sHidees HESr ubRe $®onenigsnsratess, the
ozone disThahgeptuberrats eabolinagt does maureenti~ilaute®ulto KZofeed in

degr adat i Qn.. s differs. fromgsone prior.art arrangepents of erein far
W i oni z‘%o%g)mrgag?)gt {“O%hi kzl%uoﬁe r2§f’l g%ﬁ%rda%lnncg coozr%lgn? ggg‘eajds B HESs Hpabes.

Fi gusgs B4 2 86hewnd viardwuesl tiomst theti onsnoftdidiffifseer d23igns flbat 1taa be
used W tis Qi FY oy enadipagn | ' -3 od and

~appar at us of ‘%{ﬁg presé% %ﬁ@%ﬁ}ﬁ%%@ ﬁaqé{"g&%dsg"qd} %ngggi%%ui%g % %wn in
per spectifAE JiSeGPREREEeE dr0 7 BoRgeBhbWR} PRigot R6ul B Fuwedn, Fhaurean

al so havs,t hensectarawioh PASET DgShaw tRcdidubetiden  Bpifyseng378,qshows
a silicaone tube Zga t hbat _has a holl ow bore 201 for_conveying air. Fitting
h

202 i nclTFEEVE* T coRnetP ol 1905 t4ht BEndBVestafr PPbtlR WiRsedakrEnFPAESHZz0Ne
geneg at drs ahoamy hafritgea ecdiothigtertis wishosn bpefrggiras thed3boboabhsnbose 201

i 200, T L . .
bor e 200 T T Ras' 1 EPRI B OIS pARHGE3806 L oS BFerl g 208" havi ng

a inverted bottle 18 has a neck 19 that extends into reserveoir 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

5p 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.

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

3t 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 is



di ffuser insert 206 (see Figures 37A-37F). Figures 37A-37C sh
enbodi nent. Figures 37D 37F show a fl anged, transverse radi agﬁfﬁé@%goos

enbodi ment. The inserts 206 are diffuser material such as for exanple,

di ffuser St‘?@ﬁz’ Og% rt material. Diffusers 206 can be of food Hﬁrade

si nt er ed % 3 , alumi num stainless sheet). The i ng&m{USHRAPES al 206
can be as selected for any of the |nserts 205 shown in Fi gure 37A. Fi gures

38-40 sho r f i ]
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, hol di ng MBSEIRN@51. An exposed portion 165 of electrode 158 is placed or)

the outer surface 156 of tubing 151. The foil adhesive tape sectior
153 is 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 tag
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provi des interlocking angular section 240 that fornms an int

connection with the angular interlocking section 241 of body 223.
Simlarly, |0t erl ocking angul ar section 242 on body orfE an

i nterl ocki H‘é&]@gﬂ%@%tl on with the inteplocking angular sggffﬁg'% 1328 of a
tower retainer ring 229, the assembly of the tipper and |ower retaining
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Channe|1%4%&gure 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 heat

producing range dces not contribute significantly to process air



Ozone is piped to the open center 238 from an ozone generator __such as
those described wth respect to Figures 1-35. Ozone then tr&@@l@@%ﬁ%ﬁ‘)%
"t he channel s 244 and mxes with water that is wcked via channels 236,

237, as a result of the change in pressure provided by water surface 233.
The bubbles 245 that are emtted have a m xed phase gas and diffused gas
wat er phase. | In Figures 47A, 47B and 47C, a diffuser is provided that is
desi gned generally by the nuneral 37G [ ffuser 37G utilizes a water
supply punp 250 and a gas supply punp 2 1° Fl ow channel 252 carries punped
wat er - tleatiognifhe balkefithd diclactio wesistare Weabig is bsorbhid HyUse lovs %_ﬁ%%gﬁs Junp
251 pu zone, s through channel 254 to a higher perneabili I Ffuser
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di ffused ,gas plus vapor at 258. In Fi gured48, agééﬁlﬁigfévrvﬁ%gﬂ I'S gﬁg&%%at

can be Phiafige isn msflestediang mpncepestad by dissiphiosy i ni ti al bubbl e pressure,
| argely hyds: LG-diffuser mnmedia 260. rficle spacing 261 is sufficient
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coat i ngnafedliaéntlsho @8 iy Fid s QP8 the nffholdiahll ARk ﬁ}‘ﬁ,e pRLgnLal ﬁ%or _
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nano-particle material) is provided at a pore nout
bound el ast il& Rigire 6] diffuser AgRids shvavreintpersptitive vied. Bilk@CTREEheva ignce

surface; hty.. This, configuration enerates _a mcro fine elastic
ey et Rafin, Y il Enfgdte RPfkniarpa e Gornys By i, Ditueer 178
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fine diameter of venturi orifice at ure 381 e
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air. . ing Fi e .49-50 has_opposed end portions with barb
fitti %@6@ iff ¥ @% 1?09 toythebera 21 SEFI‘%B%“B&B&?]%QC{? dhe F’&lcﬁlll%%lgﬂ 200 hii hyabb 206t her
sl ow cigmgenounals Do . W1l 74 t hat s .a ball 15
DECEI\/BER‘ZOO_S VO 02/ 102706 F%h/a%é Ii?%%@*’%@%h "ﬁi"ﬁ’&“'ﬂ%g% ﬂﬂ@aaam y
at t ach&¥1issr inseré 206 oo Figueasi3dA- 27173 Figines 3794-a%C théw b Mn2ollerghodinbad N9 276
ext endsy; 4.0, as_shown in 5 Figureg, 50 and 51. Threaded sl eeve 277
attac hiéﬁ‘?%é‘%{]ﬁ-éﬁ\?ébog@a%@@r *f@?ﬁdefa‘ar%qu&ﬁg base emtwdinernsathasinsa®2064m 0 ri ng
-279 cadifigepiareidl Judh REFHMRLAnpl 7yand f e 281.0of stab
fitting 272 valvi rﬁl? 2Tl plo 2 O8ser 4B%e Msctt WoSertal. Dﬁﬁlsurslzaggan ge: of fod
grade sintered metal (e.g., aluminum, stainless sheet). The insert malerial 206 can be as selectod

for any of the inserts 205 shown in Figure 37A.

Figures 38-40 show another diffuser 37C in perspective views. I'or the embodiment
shown in Figures 38-40, the diffuscr 37C can include modules 213 connected with stab fittings
214 with an additional fitting 215 connecting modules 213 together in a cirele, Fitting 215
provides an inlet 216 for piping that communicates between the ozone generator and the diffuser
37C. Ablade 217 in Figure 44 illustrates that any one of the modules 213 can be cut to a
selected length.

Diffuser 37C is comprised of modules 213 connected end to end. A single module 213 is
shown in Figures 38-39. Module 213 can be a two picee molding (Figure 38) or a one picce

molding (Figure 39), Each module 213 includes tube 207 having flow bore 212. In figurc



282 includes a flange 283 with external thread 284 that engage the 10

i nternpal threads 285 sleeve 277. During use, a user can gri p%P@W&OOS
*kourl ed surface 286 of sleeve 277 and turn it to control the position of
val ving nunber 282 relative to conically shaped seat 287, thus regulating
t he amount of air that flows through the bore 274. Ball 275 provides an
indication of flow, as barrel-273 15 can be clear and nunbered with
indicia as shown. In Figures 52 and 5344& tenperature conpensated variable
flow rate air flow control valve 300 is showmn. The control valve 300

| ncl uddg Bpre 31 % EameRsiprved b avavidnamalohiies Tonginda sl LR sl AR, and a
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Bel | ows 305 has an infug#‘?g‘rléégi(%?og E‘g‘l[l@‘?heg%ﬁ)\éﬂt%‘"}/dtcﬁﬂu?rﬁ E‘l"“gﬁﬁ?‘é’s OBRITIRAS

f | owi nBeAREAIalA slerw BOG Y @ f that dnetiodBAdnts bf fifires dikQ¥icd X f ol | ows
i,s too cold, bell ows 3051 retcr g]gt&'?%i %gﬁ?(ﬁésh%})rcéah’f’on of

t he pagh.of .aryow.306. i !
arr ow %’“@5’?‘&8&{ f%?yl{} I“\‘i@?ys%‘ét’e‘hﬁgu pertions Hfed lisyris 25 mr}iaﬁahan@ddrtfo@i%ﬁas?’%@ at

t he bOFigam 3 bhe bl DWs, 3P i n,Figure 53 and adj ustnent knob 311
can be provided for f}b}e]%n?%%})ig%m%dlﬁg’si tion of bellows 305. Bellows 305

can be a heliiguws 13 shbatamchdd RPRRGI i8R AV hihAL 4 | ' sensi.tive, to heat
transfer, . proyi di&g an, expansi on and contract?%:rilh ngr%ggﬁbﬂ“ flUsgraing

Fi gures ﬂ%ﬂ;ﬁi BN tbise desise %}fﬂb%ﬁrﬁﬁahinchfdles Ziggl@p,@.ﬂf:@wﬁ]dg&gl i esent

i nventiiign? { . t he numer in Figure C Vater
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2, to bore 220 and then through difuscr slots 221 1o the surrounding reservoir 20

Another embodiment of a diffuser is shown in Figures 43-45, designated generally by (he

l'llHTlCl'al 3 7 l:’ D1 rﬁlSCT 3 7= includes an ﬂl’)gu]a[' bOdy 223 h-’“il‘lg an Dlll.W:lI'dly ﬁll’.‘.in“ ancular
=] bl
ﬁOW chzmneI 224 The ﬂ.l'lg

231 thatis

ular flow channcl 224 is covered with an an gular membrane or sheet

a thin wall membrane structure that includes a plurality of small slotted openings 232

cach exlending ihrough the angular mermbrane sheol 231, The angular membrane sheet 231 can

be of uny seleeted ozone resistant materia] such as food grade silicone, EPDM rubber Viton or
the like. |

Angular llow channel 224 is provided with an inlet fitling 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 surroundin g

reservoir 20 for ozonating water contained within e rescrvoir 20,

Correspondingly shaped interfocking angular sections can be provided for atlaching an

upper retainer ring 228 and a fower retaining ring 229 to body 223
sheet 231

and form holding membranc



to forma seal between bottle 406 and cabinet 401. Bottle 406_has a neck
407*and an openi ng 408 that conmunicates wth reservoir 40915 RELI-MBER 2005
*includes a bottom 410 that can be square or circular and side walls 411.
An outlet 412 at the bottom 410 of reservoir 409 conmmunicates with flow
channel 413. Flow channel 413 has a flow bore 414 for carrying water
between reservoir 409 and spigot 415. In Figures 55-57, spigot 415
provides a valve 416 that can be gripgged and actuated by a user in order
to open dispensing outlet opening 417 so that water flows via opening 417
into dNBeNtiw: dge UpReR 4 g iinaod28 pravides indaslorking anguiBusshtion 248 thae fotmbard or

act uatiheSocRin e S0 R0k o it 1 R P 1. ' hannel 418
cormur; [ lcat eglgvvi tlheéti)%ﬁilﬁlﬂfﬂii P Q}é\ﬁg}hlﬁcle]{i&e%%.laltﬁgg%gl' tz?%ﬁgylnglati‘b{agot flow
channdhtcdaeingngilas segtion 4w ndel 28hforspagoteriddingaopetionofitipths iagRskihd at

ext en SPA 4 Jhes sages i nclude first passage 419 and
cecond"BaLaaln 0} IR ot hBNE 22 E AL Ok e T PR SRR rng 28

t hr ead@® wath &éndyn2342ing sha@peinFipgred 2%-46 ecei ves di ffuser stone 423 that has an
openi ng 42 thr I C Lr. can enter ning.427 and then provide small
air bubbl g@“’t"@“@%‘?@Smi’ﬁ‘gﬁbﬁéﬁﬁ’é‘ﬁ?ﬁﬁegwﬁﬁn nesigtied opRpings Réhnd aagiian

Fi gur eh&eb23 1Gued avgy tiwe, ez b fenink 230 8nHal drbRexting sm&n@peﬁinﬁmzrbﬁn fiafdt Eiagge _
e arr ows In

fitting 428 and t t 0o passage 419 as indicated by t \ 1

Fi gurggsé‘.c’“?ﬂ%"%@ﬁz farys E‘?“I‘% gﬁ%’wm@ %‘Sﬁgﬁr?éil'ﬁ%lcﬁh@%wé resgryoirgs avifide s
smal | (kdattogtnents o0ERORs 104, 0h this RisRh, thdst {gld33i L AR &lipw
channel 41826]2&?:‘5%6% tae fl ovxt/ gorqe 414 B‘?&gﬁgﬁﬁeﬁt Jéi%gl?c @%E%Z&%gggl’slgitgbt

channéfsees 2254t gronp bybblos exiking the qpenings 23%gan g¢mb the aidewa! W fdne

di speraefsir 20 kndMahiizoRl IndRBi%d Wit Mo tRchifie RPHE Bt SHERIn RS ottle
and thHs di spensin Water.a%ng Fi gures {5%4and ?5,&{tﬁ‘gb‘gg’gﬁpggwta%\cg?ﬂgnter

spi gotUHYAAEres 4385 cahbasguagn eRpsCUnes i prden ta mereglosely fit e slope of 7 gwere 485 i n
the heidgaitBdenafGtiRe2f channel 413 and then to the vertical section of
channel 413 in Figure 54 rising upwardly to outlet 412 and 15 DECEMBER 2005
5 10 15 zoltggtgg@s%y\mtb‘y the i r4bpwn is similar to that shown in Fipures 43-45, The sheet

231A is a sintered metal shect (e.g. sintered titanium) that is ozone resistant. Body 223A provides blow
chamcl 224A. Fitting 225A transmits ozone to channel 224A via infet 226A. Upper and lower tings
228A, 229A hold sheet 231A to body 223A,

Figures 45A-45C show another alternate embodiment for diffuser 223B of stainlcss steel
construction. Body sheet 231 A can be one or more layers. Body 223B ¢an be thin walled stainless tape
or ribbon stock roll crimped from sheet stock, Sheet stock can be used to Form body 223B #s shown in
Tigurc 45A. The body 223B and sheet 231A can be a circle as shown in Figure 45C.

In Figure 46, another diffusct Is shown, indicated by the numeral 37F. Diffuser 37F isa gas
diffusion into waler diffuser material configuration. The water surface 233 above diffuser 37F provides a
change in pressure water column assist value. DifTuser 37F ¢an provide a body 234 that has a low
perracability material coating 235 with interconnected porisity chaanel 236 low permeability capillary
channel 237 inlerconnects with 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 ol channels 237 wicks water back into the diffuser sensor 238. A higher permcability




PCTI US02/ 19155 entering reservoir 409. Thus, the sanme bubble
to sanitize spigot channel 418 and channel 413 al so enter %bgi@@ﬁ@ﬁ&%
sanitizing reservoir 409. Reservoir 409 is also sanitized u5| ng flowine
437 that g{%g}&s from ozone generator nodule 432 to diffuser 434 in the

di rection W& 439 in Figure 54.,The second passage PRESIMIREE ves
ozone fromreservoir 409. Ozone flows into ozone flowine 431 that

conmmuni cat wth fitti d .second, pass .420 .as...sh ure
17. The S BhPRG TAFSeeant HASsHERV IS TERrEAl REEREER S gon

di spensiig mnmticngnéa:ﬁfeatw:tiﬂngmahnpmszu on 421. This produces a spiraling
flow of ozon hi, i eni 417 ndi cated schematically by
the spirali ng’ \gpﬁeoﬂ'vgé:’zgeocf%%éege y’ en‘sé:%%t % %ﬁéooﬁne a&eﬁ%‘r}ré? ot %l?lre 432
can be mla%dhgﬁeaﬁemmt@d g!ehér aeopedl3 @i giresblodlr mnemtrhehl ow,

hemat i .
schemat i1GalJaf d NG GRIGH ehg-&’ MRS 0%4%3%@%“?& Qrﬁ?%gigeqig%k Wer

for pushing the generat ozone into the I nes
Fi gur és Wiotees viagrhamedls 83Rstadet pENs Fesiulthef sihgchamge in W&ﬂ‘-ﬁé\lﬁﬁel s

that co %@Heb\y tlarkhesapEgOd 293 safhd i B&bledNddy QNG @nlhewn. IN
Figure 20, reservoir 441 includes a_sidewall 443 and bottom 444. The

reseryoil PR AAEed BRIRF d5haRAnG  AleSthfas Wokesi Ph&ss- spigot inl et
portion 455 ah snggees4dla, |4VHigia ayc20a aldfﬁierOZQrprd:ﬁcterdarwﬁltt tigd to

bot h t he, spi got, 450 an eservoir 4 i a i ne ures 20
oo 21 ARl $20eRRiak e EER Mt T ¢ o B A wtid igsine

gener at owatmssamlymww i29€ 484 a gas smppayaoumiRATHier , Fogenshddmais 26Rr ough
flowin t e 4 ng t 0

di ffuse%ﬂ?% %J 5% [ ngﬁjdgg&ﬁ i e ‘%}3& % clg)n‘{‘élfnyﬂééa ﬁg’iﬁgtk
fittigag ‘@@Isﬁ%%ﬂqrh 26B gurBamp02 5 F miEh 07206 A5 |tﬁélouabsclaamelp8f5ﬂ| on as
shown i rtoclaguighéﬁ ﬁﬁ%&@ﬂl%tﬁﬁﬁ@ﬂgécﬁmr@is AS53n rHioMid nepd464 B

ext ends en fitting, k447 and diffuser 434A In this fashion, ozone
flows fr %H%Féted%m%%gl%& HIHerRes 230 b 2P %%|%T@’WA‘4§&W%Bgfal HAtPRe
446A, td.afyietrt |215g 44Zt anted hesrdso odi flbuspérmésﬂllf@dldﬂmﬁlelry_zsgzonenf | ows
then fo dirse: s e hHBt S TECERMERVEG08 VBR5S) 15H06 POt USB27 18158 50
5 1_£b|5ihrough the pore 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, low initial bubble pressure, largely
hydrophobic diffuser media 260. Particle spacing 261 is sufficient
95 teo allow bubbles to vent without collision or coalesence. A fused
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 48-51 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‘50 that they can be connected to plastic tubing or other slow

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



20 25 30 35 only opening that is forned in the walls 443, 444 _of reservoir
441 is the single opening 442 that receives the spigot inIeiSH§QE¥ﬂnﬂﬁ%@E
as shown in Figure 59. In order to operate the spigot 450, valve 452 is
provi ded t hat ogens channel 453 so that water can flow fromreservoir 441
via channdfO%¥2196 out| et opening 45), Arrow 448 in Fi gBF&US®YK8ws t he
direction of ozone flowin flowine 430 during use. Annular flange 454 of
spigot 450 forns an attachnment to cabi net 401, being secured _in.opening
442 usi Ad Safithiegfatefdeepiablyddeaches sp BrhdioP $ifi babrel cotinecthen. In
Fi gures ahramd t82ngt w9128 £iLPAhg CONSIEMEIRNESf Pord 2901 gat sAkanShawWN,
designat ed as spigot 460 in Figure 61 and spigot 460A in Figure 62. Spigot
460 i é?&ﬁf@SZQOh%%da5%pigot channel 461, annular flange 462 and a spigot
inl et portiofh#6dded el ai¥egQl7 466t es0 tpr anidfn m@doioner dranpekt46h t hat

comruni ¢ i sSpi channel .46 val vin nber .46/ prevents the fl ow
T onT 784 barR09a ChAl O 881210/ 8ah BO TR S AP R Bnb e ey
when 0z@88 £§ b&rn@7di spénSlethdenlélchiimialb 4BUtidad 2pr e¥sining mauses

al vin t I : 3 i 7 i i I ached
Vo spi o2E2aaeLflds 1 25058 203Gt UAOARIN B 208 chat Mgk BhE e
to grpvilfyesngl barepieddd elgrucopéhs hEngatiee, i 3 BReMFaN gpénstieas

when vahuerofad ksuPfPaNethrF¥elkVhhg SEMRIevAD 879aAndeL PR lidlly cBRERoflUE T O
bouyanc However, it will close after ozone begins to flow as shown b

arr ows %@8 PPRE TN gBE HBOVHRBVIUBREE P s it adiidSets mpnisaLLy ofhaped
i ncl udeseatvabyj nghweregu14b2n@nthed awdlie ofitdiat t45t faswshomaugn Fhgure

59. Th i een renoved from Figure _61 for purpose

o ari 1y BorR R Mo o B R o I I 6t Pt T BREFFLWE [he 430
t hr qughcent benglds8 el eouoberebanheh #GB.cithesozboenf|lowing in channel 465
reaches fitti 447 th I nec I 0 rom
flowine 430%8%1?4#%4;?% é,@gf%ajgr:’d%Wl!i:t8 ﬂ%%?a%%éc %%g%gégléﬁ/dg% %alggg%oﬁfdo ‘;(s)peni ng
in rese®asPr a\il Flay3conraply weye JOHeifit Peawny iTheustardired vhdvepdd ng and

cl osi ng igbivakbyi NG TRebssdy 40k hheizg&;%ﬂ 2n62riR0IdIEr APEORE 148QA 363 Shown.
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nd a flow outlet 304 are provided as shown. A bellows 305 occupys

20 interior 302. As oczonated 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 interioxr 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 c¢old, 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
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used to nodify an existing spigot because the spigot inlet b%p@mzﬁ)@s
a "retrofit" part. in Figure 62, the existi Ing spi got on4g4zoo[rﬁr/d| _spe?ser
is mlled to receive the retrofit spigot inlet portion : e spigo
inlet portTQFHEDA provi des water inlet opening 471 and F6Z8RE¥EfEnnel

470. The ozone channel 470 communicates with a fitting 473 that can be
integrally formed with the spigot inlet portion 464A. Arrow 472 in Figure
62 shovvs“"% R AP RATEr e bEMT idngpERs edlumeh HatE feal ve' 452 is opened
and water fl ovsbifmfeam4nasaa¥ohh ddget covaiepdrtlieh 40Pephig Aldh ARG &9

CFanaf { FRIL S TSP A0 430 e g R N or St TG de e BacatiBedof
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Ll ST Par¥itumrservedr1dA2. JBBseqodr BP9 incle8es1d4 bdbtom 6i10l Fhat8cad9 20
21 22 g3 s&@are or circular and side walls 411. An outlet 412 at the

10 bottom 410 of reservoir 409 communicates with flow channel 413,

Flow channel 413 has a flow bore 414 for carrying water between
reservoir 409 and spigot 415.

In Figures 55~57, spigot 415 provides a valve 416 that can be
gripped and actuated by a user in order to open dispensing outlet
15 opening 417 so that water flows via opening 417 into a selected
glass, cup or like receptacle. Such a valve 416 for actuating a
spigot 415 is known in the art.

Spigot flow channel 418 communicates with bore 414 of channel
413. In addition to spigot flow channel 418, there are provided on
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
fhrough which air can enter opening 427 and then provide small air
25 bubbles to spigot flow channel 418 as indicated by arrows 435 in
Figure 55.

During use, ozone is 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
10 413 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 ail cooling watexr dispensers, it will not contribute to
bubbles entering the water bottle and thus dispensing water.
ag In Figures 34 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
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entering reservoir 409. Thus, the same bubbles that are uséed to
sanitize spigot channel 418 and channel 413 also enter and assist
in sanitizing reserveir 409,

Reservoir 409 is also sanitized using flowline 437 that
extends from ozone generator module 432 to diffusexr 434 in the
direction of arrows 439 in Figure 54. The second passage 420
receives ozone from reservoir 409. Ozone flows into ozone flowline

- 431 that communicates with fitting 429 and second passage 420 as

shown in Figure 17. The ozone flowing in second passage 420

10

communicates with spigot dispensing opening 417 at tangent position
421. This produces a spiraling flow of ozone within dispensing
opening 417 as indicated schematically by the spiraling arrow 422
in Figures 56 and 57.

QOzone generateor  -module 432 can be comprised of an ozone

15

generator 438 and air blower 440. Air flow, schematically indicated
by the arrow 433 can be provided using a blower for pushing the
generated ozone into the flowlines 430, 431 and 437.
20 In Figures 59-62, 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
and 21, ozone is transmitted to both the spigot 450 and the
reservolr 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
diffuser 434A.

Spigot 450 includes flowline 446A,B communicating with

25

30

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 4463, to fitting 447, and then to diffuser
434. Additionally, ozone flows from generator 438 via flowline 430
to fitting 445, to flowline 446B, and then to diffuser 434A. The

35




coil 30 flowline 31 flowline 32 heat exchanger 33 electrlcal I ne
plug 35 flowline 36 outlet port 37 diffuser 37A di f fuser! §ﬂ¥g%Wﬂﬂﬂ%g?05

37C diffuser 37D diffuser 37E diffuser 37F diffuser 38 air line" 39
fitting 4 i 41 el ectrical line 42 controller

receptacleqwﬁgﬂﬁpﬁﬁge 46 opening 47_.]ower end 48 uppe? Eﬂﬁgﬂg§mopenlng
50 ozone generator 51 transformer 52 electrical line 53 notor 54 blower
55 air line 15 DECEMBER 2005 WD 02/ 102706 53 air _inlet | ower housin upper
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is the single opening 442 that receives the spigot inlet portion
455 as shown in Figure 59.

In order to operate the spigot 450, valve 452 is provided that
opens channel 453 sc¢ that water can flow from reservoir 441 via
channel 453 to outlet opening 451. Arrow 448 in Figure 59 shows the
direction of ozone flow in flowline 430 during use. Annular flange
454 of spigot 450 forms an attachment to cabinet 401, being secured
in opening 442 using an interference fit, adhesive, or other
suitable connection. .

In Figures 61 and 62, two additional constructions for a
spigot are shown, designated as spigot 460 in Figure 61 and spigot
4604 in Figure 62. Spigot 460 in Figure 22 has a spigot channel
461, annular flange 462 and a spigot inlet portion 464. The spigot
460 also provides an ozone channel 465 that communicates with
spigot channel 46l. Valving member 467 prevents the flow of ozone
from flowline 430 to directly to water inlet opening 456. Rather,
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
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
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
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




5 10 15 20 25 30 35 PCT/US02/19158 section section bolted connection
internally threaded arrow arrow bubble foot opening angﬂ%DEf(FEWEBZOOS
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end portio rtion elbowfitting body leg leg cou n ore bore
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& construction that can bhe used to modify an existing spigot
because the spigot inlet portion 464A is a "retrofit" part. In

Figure 62, the existing spigot on a cooler/dispenser is milled to

> receive the retrofit spigot inlet portion 464A. The spigot inlet
portion 464A provides water inlet opening 471 and ozone channel
470. The ozone channel 470 communicates with a fitting 473 that can
be integrally formed with the spigot inlet portion 464A. Arrow 472
10 in Figure 62 shows the path of water being dispensed when the valve
452 is opened and water flows from reservoir 441 to water inlet
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 Pescription
20 10 water dispenser
10A water dispenser
10B water dispenser
10C water diépenser
i1 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 reservoir bottom wall
24 open top

25 water surface
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PCT/ US02/ 19158 bubbl e spigot spigot spigot spigot spigot spigot
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spi got  spigQh.A9Hsi Ng handl e annul ar flaqge t hr eads h%%&ﬁ;u %5 bore

52
26 spigot
27 spigot
& 28 refrigeration coil
29 compressor
30 flow line
31 flow line
32 heat exchanger
10 33 electrical line
34 plug
35 flow line
36 ocutlet port
37 diffuser
15 37A diffuser
378 diffuser
37C diffuser
37D diffuser
37E diffuser
20 37F | diffuser
38 air line-
39 ' 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




vertical bore flow outlet valve body annular shoul der operatin
socket operating rod return spring socket 114 cap 115 i nd@ i kﬂﬂ@%&@ﬂs

116 external threads 117 retainer 118 annular flange 119 annul ar fl ange
120 annul ar, 121 transverse opening 122 transverse eni 123 pin
124 can1su97§8g915% collar 126 centrg] opening 127 duaWCEBE?%E@%barre

128 receptacl e 15 DECEMBER 2005 5 WD U2/102706 129 130 131 132 55 plug

electrical electrical waterproof line line seal 10 15 20 215 30
56 air inlet

57 ozone dgenerator housing
5 58 lower housing section
59 upper housing section
60 flange
el 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 ceoating
77 end portion
25 78 end portion
79 ) elbow fitting
80 body
81 leg
82 leg
10 83 coupling material
84 bore
85 bore
86 external threads
87 stab fitting
35 88 grinding tool
89 shaft
90 exposed face

91 arrow



15 PCT/ US02/ 19158 133 ozone supply fitting 134 diffuser 135 _barhb
connector 136 flow tube 137 flow bore 138 electrical |ead 1@@1@@&3}?{%5905
| ead 140 passageway 141 user 142 arrow 143 spigot body 144 val ve handl e
145 flow s instrunentation line 147 magnetic fl ogw sensor 148

el ectri cal 9{;&0%718 el ectrical line 150 ozone discharge 11’515@ SOISH

dielectric tublng 152 | ongi tudi nal bore 153 foil adhesive tape section

154 rel ease Iiner9 55 foil adhesive tape s%g%i..on 156 rel ease liner 157
arrow 158 electrdde 159 spring clip 185°85fduit 161 conduit 162 saf ety
cover 163 circuikOboard 164 clanp 15 DEGENBER 2005 5 10 15 20 25 30 35 WO

02/1%3706 10024 spigot

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
108 annular shoulder

20 110 operating rod socket
111 o operating rod
112 return spring
113 socket
114 cap

35 115 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

5 125 collar
126 central opening
127 dual contact barrel

128 receptacle



56 PCT/US02/19158 exposed part outer surface lead [ead blower flow
sensor electromagnet flow sensor electrical supply line LA B GCRMRER 2008

line instrunentation |line extension flow bore extensiog flow1bore
ext ensi on e nut external threads extension tube tiner
f | oat roQ&b%ggﬁgﬁ wat er valve level. |evel tube tube tﬁH@IE%H??bller air
pressure controller fluid pressure controller contact elect{lcal l'ine

[ [ [ [ [ instrunentation |line
arrom/electrlcallﬂéga i nstrunent ati on Ilgiuglns

130 electrical line
5 131 ‘electrical line
132 waterproof seal
133 - ozone supply fitting
134 diffuser
135 barb connector
10 136 " flow tube
137 flow bore
138 electrical lead
139 electrical lead
140 passageway
15 141 user
142 arrow
143 spigot body
144 valve handle
145 flow sensor
20 l4e instrumentation line
147 magnetic flow sensor
148 electrical line
149 electrical line
150 ozone discharge tube
55 151 dielectric tubing
152 longitudinal bore
153 foil adhesive tape section
154 release liner
155 foil adhesive tape section
10 156 release liner
157 7 arrow
158 electrode
159 spring clip
160 . conduit
5 161 conduit
162 safety cover
163 " circuit board

164 clamp



silicone tube bore 15 DECEMBER 2005 5 10 3.5 20 25 30 35 WD 02/10270
fitting connector wall opening diffuser insert tube mall? @ggﬁgwﬁnﬁ%aoos
section botton1section bore nodule stab fitting fitting inlet blade
tube wall | o connector annul ar body body bod annul ar channel
fIOM/channéyagﬂﬁ?ﬂﬁ fitting fitting grrowinlet arrow PeTtsozsiss

155 exposed part
1s6 outer surface
5 157 lead
158 lead
158 . blower
170 flow sensor
171 electromagnet
10 172 - flow sensor
173 electrical supply line
174 instrumentation line )
175 instrumentation line
176 extension tube -
s 177 flow bore
178 - extension tube
179 flow bore
130 extension tube
121 ' flow bore
20 132 nut
133 ' external threads
184 extensionh tube
135 timer
136 pump
25 - 137 fleat wvalve controller
128 float
189 water level
190 water level
1=1 air pressure controller
30 122 fluid pressure controller
123 contact
1=4 electrical line
125 arrow
1z6 electrical line
35 1=7 instrumentaticn line
1298 instrumentation line
2900 silicone tube

2.1 bore




upper retainer upper ring |lower retainer |ower ring opening
PCT/ US02/ 19158 15 DECEMBER 2005 5 10 15 20 WO 02/ 102706 231 13 PECENHBER 2845

234 235 236 237 238 239 58 PCT/US02/19158 annul ar sheet sintered
net al sheet o%bﬂbhﬁd opening water surface body coatin channel channel
center difTuser *haterial 240 inter! o§+<i ng 241 inter| ockiGI§rs0HIs8
interlocking 243 interlocking 244 channel. 245 bubbles 250 punp 251

PUMP 252 channel20

2 fitting
203 connector
5 204 wall
205 opening
206 . diffuser insert
207 tube
208 wall
10 208 Socket
210 top section
211 bottom section
212 bore
213 module
15 214 stab fitting
215 fitting
216 inlet
217 blade
218 tube
20 218 wall
220 ' bore
221 slot
222 connector
223 annular body
25 223A . body
223B body
224 annular channel
224A flow channel
225 _ inlet fitting
10 225A fitting
226 arrow
2264 inlet
227 arrow
228 upper retainer
35 228A upper ring
229 lower retainer
229A lower ring

230 _ opening



annul ar section annular section annular section annul ar
di f fuser section 254 channel 255 di ffuser section 25 30 35?gg%“ﬁ$Nﬁﬁ832005

257 droplet 258 gas and vapor 260 nedia 261 bubble spacing 262 or|f|g$4
263 coatin ntrol valve 271 fitting 272 fitting e

bore 275 %g %ﬂg%ﬁ fitting m xture 1% DECEMBER 2005 5 16T§é%§§35%‘30 35 WO
02/ 102706 59 PCT/U802/19158 enl arged’ lower end lower end Oring flange

fl ange valve nen@gh_flange annular sheet
231A sintered metal sheet
5 232 slotted opening
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
95 256 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




threads internal threads Knurled surface valve seat valve %’%Wz%s
flowinlet outlet bellows arrowinterior arrow valve seé
surface knob water dispenser cabinet cover annular flange gasket
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277 enlarged” loWet erd
278 lower end
5 279 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
25 311 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

£12 outlet



fl ow bore spigot valve dispensing opening spigot flow chapn | r
passage second passage tangent position spiral arrow di f# ,ﬁicgggy@%&mw

O -ring closure cap internally threaded opening fitting fitting ozone
flowine W i ne ozone generator nodule ozone g [ arr ow

bl ower regﬁgggyé%gopenlng wal | bottgm fitting f|OMﬁI§£ﬁwﬁ$%%W$he
portion flowine portion fitting arrow spigot outlet valve 15 DECEMBER

2005 WD 02/ 10270645310 15 20 453 454 chanfieT

414 flow bore
5 415 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
4395 arrow
25 440 blower
441 reservoirx
442 opening
443 wall
4s4 bottom
30 445 fitting
446 flowline
44 6A flowline portion
4458 flowline portion
447 fitting
35 423 . . arrow
450 spigot
451 outlet

42 valve




455 456 457 460 4 60A 461 462 463 464 4 64A 4 65 4 467 468
469 470 471 472 473 61 PCT/ US02/ 19158 spigot channel anﬁgﬁ)a”f@%ﬁ%%m%
spigot inlet portion water inlet opening arrow spigot spigot channel

annul ar 1 apg8yfdatdsi N9 spigot inlet portion spigot inl ozone
channel arrow vafw ng nmenber pivot gyrow ozone channelei}C%PéP?‘%nl

opening arrow fitting 25 The foregoi ng enbodi nents are presented by vvay of

exanpl e 453 spigdt *ehatidds
454 annular flange
5 455 spigot inlet portion
456 water inlet opening
457 arrow
460 spigot
460A spigot
10 461 _ channel
462 annular flange
463 fitting
464 spigot inlet portion
4644 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 £itting

25 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.




only; the scope of the present invention is to be limted onl h :
fol I owi ng clainms. 15 DECEMBER 2005 62 0 CLAIMS A water di speﬁgp%,/CEMBeEm““S

conprising: a) a cabinet having upper and | ower end portions; b) a
reservoir contained within the cabinet, the reservoir containing water

with a water surface; r=) a diffuser that occupies the reservoir, for
emtting bubbles into.the reservoir; d) ene or nore spigots on the cabinet
for dispensing water fromthe reservoi 2 e) an ozone generator housing
positioned next to the cabinet, said housing having an ozone generat or

i nside the housing; diffuser; and O air flow lines for transmtting air

bet ween the ozone generator and the and 9) a punp that punps air fromthe
housi g, styqqd he diffuser via the flow lines; h) wherein the punmp Qutput is
between about 1 - 10 liters per mnute. 2- The water dispenser of claim!]l
wherein thé Punﬁ) wajerdispensarptempiigifd:ow notori zed or el ectromagnetic

di aphragm punp. 8)3. Theabiadtdiavidi:SRHBRSHId \ edi ng cl ai mwherein punp
out put is betwelgn abﬂﬂﬂ&rvbir%o?fﬁia &ﬁég&l‘%ﬁﬁ %rﬂﬁ:ese_ 4. The water

di spewllea vaferanyady ecedi ng claim wherein't 5 r‘r{?}3 FErErs cenlaiging watom

t hrough the hougi ng Q4; n.abaut 0.05 - 1.0 liters per mnute and the
di f f uskvgener a'? es zﬁ%‘é@'ﬁ%‘?ﬁ%@c "‘Hf"sa‘rl?ﬁt"é"r""‘fqlfalfwmﬂmgdmbbbb\imemeabout 0.25
- 0.90 miIlinetgrs. 5. 1 he water dispenser of any preceding claimwherein
the punp has aegraxi rith 08 FRATE FRiEts @adhe enhidet fralispeBsink Rauer frofy (B sc\“?(f)iﬁr

di sp&g&gr of clai m FhFeRewcaier kwiingirmsitiancdnen (b hy QERSE LLE ]Q}Esgn@ dut
0.7 KPA & %F’@f";g;“é . gggmu&iﬁg;any preceding clai mwherein the &iffuser
has g.redi an re rZevpiineblontradddnittirpai b (ve : er _di spenser of
cl ai a{s'ﬂ%"'ﬁﬁ%ugh 6wherein the di'ffuser@%‘as a rrgfitihggn%%g: n\l’\%l&o{é‘“g#‘%bout 10

- 40 Mcrons. %) The pnatpathatthBERAEfof fth @R, | hg.. cl ai.m wherei n the
difftr is of a material that has poreLs aﬁg{gggﬁgé%mﬁ‘r{é?‘%mﬁr{b%@%i n the

ore channel s have @hs ' .. bubbl.e stream | ateral
anl escing. 15 }?)ECENBE%&ggjg%u%gﬁ%m%syﬁﬂgggﬁ%%‘?di'§§dﬂ%‘§i’m@ﬁit&m§l pr ecedi ng
cl ai m whezei n thewdict l45&1c08N8LAL Eomerlubbl s that have a dianeter of

bet vn&epco@rb;ﬁiahpgic?«ﬁzsﬁluﬁ’%g?ﬁ nfﬁ? et eFderef H"’ﬂ‘f@%?é’ﬂﬂ@lﬂ@ piefieemabri any
precedi ng cl ai m wherei erdi ffuser generates

3. The water dispenser of any preceding

clai .
about 1s. 2.0 41 o laitn wherein pump output is between

4. The waler dis i i
spenser of any preeeding claim wherei
through the housing of between about 0.05 ; e

bubbles of 2 diamater that averages betwe

peod : the pump gencrates air flow
- 1.0 liters per minute and the diffuser gencrales
en about 0.25 - 0.90 millimeters.

S, The water dispenser of any

. preceding claim whered as i
shut in pressure of about 34 kPa. ; hereln the pump fas e

6. Th

¢ water dispenser of claim.l e
shout 0y kPa. P wherein the pump has an open low pressure of

7. The water dispenser of a

_ ny preceding clai J i ‘ i
pore sice of about 10 gy P S0 Y p g claim whercin the diffuser has g median

8. The water dispenser of ¢l

; aims t througl in the dj .
stze of about 10 - 40 microns, i Swhorein the diffuser has & median pore

9, The water dispenser of any preceding ¢l

that has pores and pore channels and wherein (he pore
bubble strcam lateral coalescing,

aim wherein the diffuser is of a malerial
channels have g spacing (hat prevents




babbl es that have a rise velocity of between about 4.3 - 15.2 _centineters
per second. 12. The water dispenser of any preceding clai m wH & R GEMRER 2005
di ffuser and punp are Configured to emt only bubbles that do not expand
significantly during rise up through the reservoir. 13. The water

di spenser of any preceding claim further conprising an adjustable flow
rooter valve that victors the flow of gai r° generated by the bl ower. 14. The
wat er di spenser of claim 13 wherein the flow nmeter valve is tenperature
sensitive to change flow rates based upon air and ozone tenperature that
flows in tgﬁ pi pi,hlr%g,v system and through the flow neter. 15. The water

di speps&; ccf ai e’ dispenserwof enie preceding tlhimvwihardi® theuBf R BEAMLEES 2
rest r PEPRleHL! VeydigneteeoClmtwent atmtit 0.45-9,9¢ AilkeRrs, 16. The wat er

di spenser of clains 13 through 15 wherein the valve regul ates the

productionldf offthe maeriligpoher a1 29y Péc@lid iR KRR I er bubbles. 17. The
wat er bubldgsathstliavot risk ¥eI8it §f5é1{v%&ggbola§4%e,r5eé pmﬁ:.ﬁie;?\zglﬁ °:r; Eidees t he
production of optinmum bubbl e size by elimnation ot cfﬁP‘é"e?*‘ Pifbbl es to

t hereby reguce ¢fn wiildr i bbl e caal esging 'to |arger, non-optinmal

bubbl ufighRSt 1o bt jﬁ‘?{,[‘?s@g‘ﬁﬁﬁg‘gﬁ%‘é@% Gl Whoreiy filﬁgd'ﬁgm'mﬁmaien t he
f1 ow lrggntr%irvaf’ve i'S c\zgg’a{fﬁ thatgo netjex Fgnifigantlydowingrisbep eengthe 2 |iters
per mnute.” 19. The water dispenser of clains 13 through 17 wherein the

fl ow net erur\fﬂal V, léé&/ @cgpabl e OI]‘;mdel ivering air flow of between 0.05 - 0.5
liters per i nut Wolgr dppriiserelany dirspdingelainf fistir 86igsedhD Aldmpberei n
at | SHEFT val¥rethapingtors thadlos ofl abmgrincraosichypiie bidvhat T ecel ves gnzcgj(?‘{%t%'y@‘fl ow
line. 21. al'lége V\ﬁter di spenser of claim 20 wherein the at |east one port

i ncl udes i f fUsewater @i2ponftreofeiin 130V RRSNTSES i x 2k wherein the di

M semsehsitivatomhaigellow satesThed\abed aif hiPERSE ter ai%ﬁfé (I%Jr‘glf"é'di’. RA"ZHYR wher ei n
ozoneyitsmgmdensugiliRydWimorgener at or responsive to Operats Bihspipings pi got
val ve operatively connected to at | east one of the spigots. 15 DECEMBER

2005 Q 64524, 18y I nser claim?23 rein the ozone generator
Tacue! s, E’qf"%“ s %8‘% L‘? P’g]@Fw ‘ﬁg%ﬁé’dﬂ@@r vajveprovisesy one of

IS agdy an
t he g%itg%{ogdﬁrlimﬁ%n%aof]?g&%% V&o Sele¥aicdno water di spenser of claims 20

t hrough 23 V\herﬁlicn,l?tr H.east oPe of the spigots has a handle operatively
conneﬁ{‘ﬁgﬁ o, & e af éﬁf"?’fﬁ@ Saingol3 thrtichr Sevlexcinitoavalsvichehids g | S
act i vat ed ThE R B §iskh'e size by glimitian of hesswitbelbs.bei ng coupl ed to t he
gz](c)]pe genﬁjgt o,rrEL é{gmgggpwat et[ I;:I}Iims%glenlser of bany preCEUdi ng cl ai mwherein the

i ffuser e i'ge ] §ser of elaivdsall3. chdligh TH eviwedi £ thedl; any &
pr ecRFAT I iopiimer bibble ﬁecblj/ﬂﬁrubﬁtio@@f‘flgﬂfg'éﬁﬁb@car t‘&@cfg Ql%%lgﬁﬁcgtslﬁ uble dry e
cer afhmingigtbubblel coalpseing: telavget alondpHRRNBEULIOL &Ny Precedi’ng cf%'m wher ei n
the diffuser is positioned around the side at the reservoir at the bottom
of the reb&rvo"l‘he@thrthcd&@ﬁ@'oléﬂréﬂ@’?ﬁr%ﬁgl?i?Wﬁx P EGALNg L alm wherein the

[ I dewa

r es erapable of daliveding ab EAICHEEME I/ S5 (it L8 B ¥aligisr bei ng
positioned to discharge bubbl e%ﬁ %gﬁa?!kcg? T loanue.

19.  The water dispenser of claims 13 the i
. The wat s ough 17 wherein the flow meter : {8
cupable of delivering air flow of botween 0.05 - 0.5 liters per minute, meter velve i

20.  The water dispenser of any preceding claira wherein at le

. . ast-one spi :
one porl that receives ozone via a flow line, ’ spigot hus at least

21,

The water dispenser of claim 20 wherein the at least one port includes a diffuser

22, The water dispenser of elaim 21 whercin the diffuser is removable

23, The watcr dispenscr of any preceding ¢laim where

generator responsive to operation of a spigot valve o i
) crativel
spigols. re P ‘ 7

in ozone is generated by the
nuected to at least one of the




sidewal I . 30. the water di spenser of any preceding claim Ar

Conprising a replenishing 'neans, the replenishing neans ha\lﬁﬂlﬁ@mﬁi&pos
water inlet and the diffuser being closely Spaced next to the reservoir
wal | . 31. The Water dispenser of any preceding clai mwherein the ozone
generator generates sufficient ozone to sterilize the water in the
reservoir by bubbling air upwardly a distance of just a few inches. 32.
The wat er di spenser of clains | through 30 wherein bubbl es rise upwardly in
the reservoir a distance of between about two and ten inches. 33, The

met hod of c{su E‘B{%O&Sh 30 W&elgﬁyb%ﬁ;s rise upwardly a di stance of
bet ween, ab fo T gispgnscy B ertinahnaidic hsReNn

pr ecedPhigt hpngd! frpparalivahe corgented its arigasteans! thekpi 1g6@€ibg¢r1ﬂga ) wﬁ:&gg&? g nﬁ‘é’ﬂer at or
to continue to generate air flowinto said ozone generat ousing and air

di ffuser viZ.fi rite \amdrdaem@@}@c[anhggwtm)n after the
ozoneIgeabmd[obph&ﬁvel@@&ﬂm@éﬂ%'u ?E %ﬂ&%ﬁ'&l d cgon%‘gﬁ %SPJAOH%Et hod
e e O
servoi
conprisin he en ratln zone, W th an ozone generator that is
pogP t bﬂ'@lﬂgr rrqext Sﬁhggf%gr dl@fﬂ?‘ﬁ any pye ‘E"&l@ glaim H@?et‘fﬁéﬂgeh@umg etbedg gl de,
of an ozoné generator housing; e) providing an ozone diffuser inside the
reservoir; 8 qimtwrﬂﬁm\sgmttl ngﬁozone fromthe ozone generator housing to
the diffus FWispgaser o MymmmaszaLiremeuﬁfaselé SEYR v of
bet weﬁﬁ‘dab‘!%f” ‘iFY-LLUmBCa’lﬂberplé.r liter of dissolved ozone. l'flsg : (ﬂn
of clai m3§&vvhere| nif, stop "d" the diffuser includes pores haV| ng a
nedi an di a#bt er Tbemmdlspbﬂmtnﬂﬁur 8 A ARSwh e [ .The method
of claiomdthewideralihe icBesbRRL 18 boit&%l di“t H:§%L gégn}grijlaﬁ @uerFBQS‘H%dng an
aver age di aneter of between about O. alm 38. The met hod OF cl ai ns
P kg o v r%%ﬂf% i B LlShoiheboteshe ot hoc
of clgidwB5 thr ougCFl er ellfF\usfn cé?%B%S’UQé‘c & 'S‘”'éﬁfgq bibblss@gainsigbeer at or
generates suffici ent ozone to sterilize the water in the reservoir by
bubbl i ng a di stance of just a few inches. 40. The nethod of
cl ai R é‘?oé'ﬁ‘“?i' QiRng paigedige chibbiuetber ceseprigimat @pbenishingt he
reservo i%c ’i‘t‘é ’é‘éb%‘F“r&é}%’@rﬂ%btmlthsmnhmndﬂemlfrmhsﬁngé scl}[hﬁgcﬁﬁt hod
of cI™§f %"ﬁHI”BUdﬁ“G}Q wherein in step "d" bubbles rise upward
di st ance of bet ween about four and eight inches. 42. The net hod of cl ai s

35 through !4l vilerveiter dispensiriof useprovsdish bram@tvhe&hpué o076 @WLC material and

Tic lngt r
I ﬁ(ra t ggﬁ wﬁygﬁfmm ngtetiliee tiapntafin GoiVeERvdit Bg bpbiﬁﬁlgqlnsﬁjﬁw?arWy a dlsmnca, ) 3%%:“ y of

32, The water dispenser of claims 1 throu
1gh 30 whercin bub
reservoir a distance of between about two and ten mc%les ubbles rise upwardly in the

33, The method of claims 1 through 30 wherein bubbles

risc u i
between about four and eight inches. preardlya distance of

34.  'The water dispenser of any preceding claim,
enabling the ozone penerator to continye to genorale air flo

and air diffuser via first and sccond air flow lines for sclect
heen deactivated,

further comprising means for
w into said ozone genetator housing
ed time after the ozone generator hus




43. The water dispenser of clains 35 through 42 wherein the Sghﬂft I ncl udes
a valve operatively connected to (lie spigot and ozone geneﬂ CEMBER 2005
step "a" ozone is generated by the generator responsive to operation of

t he spigot valve, 44. The water dispenser of clains 35 through 42 wherein
the spigot includes a handle and the ozpne generator is activated when
tiro spigot handle is manually operatﬁg, 45. The water dispenser of clains
35 through 44 wherein the reservoir intludes a generally vertical sidewall
and iin slop "c" the diffuser is positioned to discharge bubbl es agai nst

the sidevalys. 15A$: crI;'_/l(lil_:rR 28.(,)5 O .66 46. The nethod of claims 35 through 45
wher ein. in éteqﬁ); » %F Ol ppiiginga walendispynseiisy ing et Wi ssdigensingt he :
r eser vOEP D YR IR HRhapnek Goggeaty Bicspigaiyandmescraeirhmanoisig the eRp36(-

thr ou%h 46 wher éln t HenyRHBE ol & ofume|pudesloa that éppaiicsi RextBaRS. t he
r epl eft@Afthg means having a central water inlet and in step "c" the '
diffuser is clodgly spHcaihgrthabeiloattdezon@IRGNObS aVGdone él%.vm{gﬂﬁmﬂ%}.ﬁ()d of
clai m;t35 Ehrou%?;_ 47 ﬁ"?"ritm@rﬁ“qg&mﬂiﬂtlﬁ'?‘liﬁﬁ@@ﬁffrggcr abhing the of?ne
generator to comyinuahmaBREEARR R uld AL RLRRB f8f 188, OSRELAL !

housi Ngwaa@ BitelevdidsTMSEE VbR id 11l e CORd AT 05 'PAasdy lseratpect ed
time aftslved &négz‘glﬁes (ggﬁ%lrbg%lgr“{ ]lé'za%:g‘gbﬁ; 3@’52‘3%%'\;%’3 %?4é) J)Wé’%tuéf’f

di spenser of clainms 1-9 and 11-34 wherein the diffuser generates bubbles

havi ng an ayerage di ameter .qf between about 0.1 2,0 mm
| ‘ §¥ $Fc Mo of elatm ,‘bse w],]\g'cm In step “d” the diffuser includes pores having 4
median diameler betweoen abowt 10 - 60 microns in diameter.

YA _ The method ofclaim 35 wherein o step “d™ the diffuser generates bubbles huving
an average diameter of between about 0.1 - 2.0 mm. )

3.8' T!w metliod of claims 35 through 37 wherein the diffuser generated bubbles that
have a rise velocily of between about 4.3 - 15.2 centimeters per sccond.

39, Themcthod of claims 35 through 38 wherein in sleps “a” and *'d™ the ozone
generalor generates sufficicnt ozone fo sletilize the water in the reservoir by bubbling air
upwardly 4 distance of just a lew inches. ‘

€

| 40.. he wmethod ol cluins 35 thraugh 38 whercin in step “d” bubbles risc upwardly in
the reservoir a distance of between about (wo and ten inches,

) 41.. The method of claims 35 through 39 wherein in step “d” bubbles rise upwardly a
dislance of between about four and cight inches. |

42.  The method of claims 35 through 41 whercin the diffuser used is of porous

ceramie matertal and fucther comprising the step of controlling bubble size with te porosity of
the cermmie, ‘

_ 43. Fhie water dispenser of claims 35 through 42 wherein the spigot includes a valve
operatively conneeted Lo the spigot and ozone geacrator and in step “a” ozone is generated by the
generator responsive to operation of the spigot valve, "

‘ 44,  The wach: dispFnser of claims 35 tlrough 42 wherein the spigot includes a handle
and the ozone generator s activated when the spigot handle is manually operaied,

45.  The water dispenser of claims 35 through 44 wherein the reservoir includes a

generally vertical sidewall and in step “c” the diffuser is positioned to discharee ;
(e sidewall, P scharge bubbles against




15 DECEMBER 2005

66

46,  The method of claims 35 through 45 wherein fn step “c” the diffuser ig positioned
around (he side of the reservoir at the bottom of the reservoir,

47.  The method of claims 35 through 46 wherein the water dispenser includes a
replenishing means, the replenishing means having a central water inlet and in step “c” the
dilluser is closely spaced next to the reservoir wall,

48.  The method of claims 35 through 47 further comprising means for enabling the
bzone penceralor to continue to penerate air flow into said ozone generator housing and air
diffuser via first and second air flow lines for selected time after the ozone generator has been
deactivated. ' '

49.  The water dispenser of claims 1-9 and | 1-34 wherein the diffuser gencrates
bubbles having an average diameter of betweon about 0.1 - 2.0 mm.




