1 Al R | ONl ZER ELECTRODE ASSEMBLY FI ELD OF THE | NVENTI ON
The invention relates generally to devices for the generation of negative
ions in tWweaiwa74d8dr e specifically, the invention conceras/sanoosioeedr ode
assenbly for use in such devices. BACKGROUND OF THE | NVENTI ON Over
the | ast few decades negative air ions have been found to be an essenti al
conponent of good air quality. These negative ions have been shown to have
beneficial physiological effects on plants, aninmals and humans. Extensive
research has concl uded that abundant negative ions in an environnent can
enhance nood, inprove netabolic activity, accelerate healing and increase

performance i n athl et es.Am{&q&iEH@LrE%ﬂg@BEiAvsesé,ﬁBEYhave been shown to have

i nportant air cleaning functions, such as renoving harnful dust particles,
renove odors and kill. various m cro-organi snms. Many conventional air

i oni zers eF’TEJaBYDFaTqurI'Ig{/EHFr?C?Non of netal pins where the pins are a fixed
e

part of the vice and usually not easily replaceable. The pins tend to
blunt with continued usage, since they are essentially functioning as

sacrificial angg@sy ditioh Paaf enQaliio delRES T e LML IS HL G cases
Y | Su fa 1 oNns

significantly, resu ng rni Icient negativ ei ng produced to be
ef f ecti ve i the aihdare ispeciiichdyl the inyestinn. conberns apietictrpdefssdreblpfarsiséi ng

bl unt ed ngﬁﬁﬁdgng%sreplacenent of the pins is frequently necessary thus
addi ng to the cost and i nconveni ence of owning these products. This would
mean that the effectiveness of the conventional ionizers with

non-r epl a%&@R%b&ﬂ@%\%ﬁﬁdﬂ'e pi ns have blunted which can be a

matt er of weeks or nonths. other area of consideration is the absence of
nodul arity in ion generating devices. Comon ion generating apparatus are

desi gned for Smr&h&.|aadebvsdeéadee%gameasﬁqowhav@tb@sﬁ.fabﬁdgdi%énémg 2

products, naking the ion generating devices nore specific and ['imting
t hei r usalsissential gempereniiof peed air awalitk ethese negative ions have been shown to

have beneficial physiological effects on plants, animals and humans. Extensive
research has concluded that abundant negative ions in an environment can
enhance mood, improve metabolic activity, accelerate healing and increase
performance in athletes. In addition, negative ions have been shown to have
important air cleaning functions, such as removing harmful dust particles, remove

odors and kill various micro-organisms.

Many conventional air ionizers employ a configuration of metal pins where
the pins are a fixed part of the device and usually not easily replaceable. The pins
tend to blunt with continued usage, since they are essentially functioning as
sacrificial anodes. As the pins blunt, negative ion generation decreases
significantly, resulting in insufficient negative ions being produced to be effective for
their intended purposes. The rapidity of the pins being blunted means that
replacement of the pins is frequently necessary thus adding to the cost and
inconvenience of owning these products. This would mean that the effectiveness of
the conventional ionizers with non-replaceable pins is over once the pins have
blunted which can be a matter of weeks or months. Another area of consideration is
the absence of modularity in ion generating devices. Common ion generating
apparatus are designed for specific models or incorporated into other air cleaning



United States patent US 7, 365,956 B2 di scl oses a generator for negative
ions in the air at atnospheric pressure, in which two el ectrodes are
respect i webyponvepsssed i n cl ose proximty on either sidepPaofi/sg2@mroneser of
dielectric material. The two el ectrodes have like structure, with each

el ectrode having holes in it. The electrodes nmay both be of netallic nesh,
or both electrodes nmay be deposited directly onto the barrier surface and
done in a pattern, irregular or ordered, such that there are regi ons where
the conductor is absent. The pattern may be a crosshatch pattern.

United States patent US 7,438,747 B2 di scl oses a negative i on generat or

that incl ydgs, &sfhgkmg'tﬂ}geﬁhrb&nergty [ B indtePsic S RGNS,

plurality 'of conducti inesattac to the pl anar ace to
pl ural i ty usebilityactissslifferentmeariseibnt s. A hi gh- voI tage generating circuit is
coupled to the conductive lines for actuating the em ssion of electrons

fromthe ion-di tha;%' ng points. In one described configuration, a
conduct i ve nesHnitedexatespatent JI 7a365 366082 slisetases acgensuater & negetiver ent

shapes. jons in %pﬁfﬁﬁgtnﬁﬁbﬁgﬁc B%Eur@a;d Q/chﬂl?wgoé? %@Z@% Ae%\eéﬁ)eﬂﬁes an

el ectrostatic air eani ng appar atus of box-| havi ng a base for

fixing to digPosed inceless ROWRY ofwithensids of ebﬁmghowwetgewm Thriee

det achabl Yo 4BHeRES chavBdfle fsnecth.%samua eté%‘ﬁkelé&}"&fe’ h&Wikg %cﬁésom COVRe Wi th air
inflow holes that fits over cover. dust collecting el ectrode and

an i oni zerelegHiodes Mmaygbesh ke Gf wﬁ%{'ﬂ(‘gé‘eéheét PB@ee|8ﬁéPd&SdﬁﬁY1tb§r eposited ode are

housed i n difetPasts the \Wafrier surface an@@oRe iiP adpdiRed |ifr9§uI§rnO|abrﬁel‘e‘aan@f that
can produce an anple quantity negative ions whi controlling t

gener at i ortheitherecie regiens ‘gh%fﬁé'be gerductaslissalsest. T%P@F%quyﬁa 6¢°S§ﬂ i oni zer
can be reagdnpsiRfyi ceabl e or replaceable so as to prolong product life.
The present |nvent|on was devel oped in consideration of these needs. 3
SUMVARY OF THE | NVENTI ON I n one aspect, the invention provides an

air ionizer el qgiiledttafs RN WS T8 A7N82 dRRIdsBE @M nefalifd idPdgenerator
that includes a flat dielectric layer having a planar surface and a plurality of
conductive lines attached to the planar surface to define a plurality of ion-
discharging points. A high-voltage generating circuit is coupled to the conductive
lines for actuating the emission of electrons from the ion-discharging points. In one
described configuration, a conductive mesh screen has a plurality of punched
cutouts of different shapes.

Japanese patent publication JP 2004-167391 A discloses an electrostatic air
cleaning apparatus of box-like shape having a base for fixing to an air conditioner
main body, a high voltage power source detachably mounted under the base, a
back cover, and a front cover with air inflow holes that fits over the back cover. A
dust collecting electrode and an ionizer consisting of a discharge electrode and a
counter electrode are housed in the back cover.

There is a need for an air ionizer that can produce an ample quantity of
negative ions while controlling the generation of ozone. It is also desirable that the
electrodes of an ionizer can be readily serviceable or replaceable so as to prolong
product life. The present invention was developed in consideration of these needs.



at | east one outer electrode; and a dielectric barrier sandw ched
between the inner electrode and the at | east one outer electrode;

wher ei n swoaoiomess4el ectrode has a conti nuous overal |l swectaceommdo®dhe at

| east one outer electrode has a plurality of holes therethrough adapted to
provide a plurality of ion generating points for generation of negative

I ons. The air ionizer electrode assenbly of this invention allows
the generation of negative ions through a plurality of ion generating
points, realized by the plurality of holes in the outer el ectrode(s) while
controlling the generation of ozone. Having a highly conductive

i nner el ecémMWSR% hh—% ﬁ\RfEl\ilﬂBRPS overall conductive surface that is not

apertured 1n active regron, allows for a |lower voltage to be used to
generate negative ions, without the voltage crossing the threshold where

ol ecul ar 0xygq Seeakelopnyac Gyt Siondidviibd il bir iR Qblidie Liwnggper ati on

of ozone. The |l ower voltage al so generates | ess sult in
ener gy ef fdopipsising: I n an enbodi nent, each of the holes in the outer
el ectrode(s) hag, iﬁn&reé?éd&r%ge‘)pe” space surrounded by a peripheral portion
havi ng mul ti pl e pointed edges. For exanple, each of the holes may be
configured in tdt¢eashapreodier eleptegdeoand star or sun el enents. In one

enbodi ment, allg éﬁ}le&!?i% dfswéeﬁg,_ahamhwsf%aﬁ t7'AREr elbBr&yRCarfitped iRt . the
holes are in the formo -di mensi onal structures.
one outer electrode;
wherein said inner electrode has a continuous overall surface and the at
least one outer electrode has a plurality of holes therethrough adapted to provide a

plurality of ion generating points for generation of negative ions.

The air ionizer electrode assembly of this invention allows the generation of
negative ions through a plurality of ion generating points, realized by the plurality of
holes in the outer electrode(s) while controlling the generation of ozone.

Having a highly conductive inner electrode, with a continuous overall
conductive surface that is not apertured in its active region, allows for a lower
voltage to be used to generate negative ions, without the voltage crossing the
threshold where molecular oxygen breakdown occurs, and with it, controlling the
generation of ozone. The lower voltage also generates less heat, which will result in

energy efficiency.

In an embodiment, each of the holes in the outer electrode(s) has a central
open space surrounded by a peripheral portion having multiple pointed edges.

For example, each of the holes may be configured in the shape of
honeycomb, star or sun elements.

In one embodiment, all of the holes have the same shape.

In one embodiment, the holes are in the form of 3-dimensional structures.



4 The holes in the formof a | ocal 3-dinensional structure may be
formed by a form ng process. Anot her alternative is the holes are
provi ded wo 2a1wEiesed pl at eau surface of the outer el ectpottsGkasmeadioby a

st anpi ng process. The holes may be arranged in a regular pattern or array,
or irregularly. In the case of a netal sheet outer electrode, the
hol es nmay be fornmed by stanping. The i nner and/or at |east one outer
el ectrode may conprise netallic sheet,q such as netal foil or plate. For
exanpl e, nickel plate, copper or other netal sheets are suitable for use as
the inner el ectrodes, whereas nickel plate, stainless steel or simlar

materials are SILH r?oli)és mft@é fo'ﬁ%eof%ﬁ aﬁ% d?ﬂ(rj&ﬁgloﬂl %ﬁ&&&%ﬁ&\?? be formed b Ian one

enbodi nent, the I nner uter ectrodes conprise erent ma erlals
For exarrplfermlnsmerqcamr el ectrode may conprise nickel and the outer

el ectrode may conprise stainless steel. The thickness of the inner
el ectrode may range from0.1 nmto 0.2 mm The thickness of the or each
out er el ect r odéAnetheraitamative isrthe holesrare prayidedmn a raised plateau surface of

the outer electrode formed by a stamping process.

The holes may be arranged in a regular pattern or array, or irregularly.

In the case of a metal sheet outer electrode, the holes may be formed by
stamping.

The inner and/or at least one outer electrode may comprise metallic sheet,
such as metal foil or plate. For example, nickel plate, copper or other metal sheets
are suitable for use as the inner electrodes, whereas nickel plate, stainless steel or

similar materials are suitable for use as the outer electrode(s).

In one embodiment, the inner and outer electrodes comprise different
materials. For example, the inner electrode may comprise nickel and the outer
electrode may comprise stainless steel.

The thickness of the inner electrode may range from 0.1 mm to 0.2 mm. The
thickness of the or each outer electrode may range from 0.1 mm to 0.5 mm.

The inner and/or at least one outer electrode may further comprise a
conductive coating formed on the metallic sheet. For example, the at least one
outer electrode may comprise stainless steel plate with a conductive coating

applied thereto.

Such a conductive coating may be used to coat the one or more outer
electrodes to control ozone production.



The inner and/or at |east one outer electrode may further conprise a
conductive coating forned on the netallic sheet. For exanple, the at |east
one out erwelzeota7ecde may conpri se stainless steel plate WRCTiSGao@oNEaTti ve
coating applied thereto. Such a conductive coating may be used to
coat the one or nore outer electrodes to control ozone production. 5
Alternatively, the inner and/or at |east one outer el ectrode may consi st of
such a conductive coating. In this casge, the conductive coating may be
deposited on a surface of the dielectric barrier. In the case of an outer
el ectrode, the coating is subsequently etched to formthe plurality of

hol es. TRrRBHC el FnG03hd0at BaStiicablny: UeBRBIL fidh st g cxampl e

is a one- conp onent vent - ase I Sper sl on O sem -Cco I"dal gra hite in
a ther rrosestuchAmgan¢tlve>m¢pn@ bftmmaseoﬂ@mﬁv@lvw@atlmﬂgmayt@@ﬁp@p i on of

finely diy gfgu@@%'tﬁéd@&gﬁm%hér ant &%Jf%'dhtércﬂléﬁtﬂo‘aﬂ thERBafrduct i ve

coating thickness may suit e inthe range from12 to 25 mcrons, for

exanpl e. s subseqwemﬂyeﬁt@qs!ftoé@rﬂaﬁhe@luryltuagfshqﬁs ot her di eI ectric substrate is
used as a dielectric barrier to separate the inner electrode fromthe one

or nore outer electrodes. The thickness of the material of the dielectric

barrier may rande eensiuctiver cegtinggs suabiyngraphite-baseq, Aym@xampledisn@®ne- t he

el ectrode RE}RABHY sofveRi-bakRACHBbr¥ioR! é?n%m%ﬂ&liﬁuér%bh@é‘ in B‘%e‘?m@?éf then be
two outer electrodes, one to each side of pl anar_ i nner el ectrode and

each separ"‘d’tq’-i"d?rfel"éfﬂi‘lobh‘éf the,aepdustivee9ading iHg dﬁpﬁ@éﬂﬁ&tfi"?b‘ dividedgraphite barri er .

Al ternati V;ﬁ’érbfenttuh‘%h%d&}’ réX¥n Jsb!ﬁﬁorpf’r%e%héucti% %St" r%dl‘?uckhéssoﬁ\ﬁ sLgipnf the
i nner el ectrode. | n anot her enbodi nent ectrode assenbly is of

gener al | y k&yinitheirangg fropvtd fogdn micras. L for example. '

A plate of ceramic, glass or other dielectric substrate is used as a dielectric
barrier to separate the inner electrode from the one or more outer electrodes. The

thickness of the material of the dielectric barrier may range from 0.2 mm to 1.5 mm.

In one embodiment, the electrode assembly is of generally planar
configuration. There may then be two outer electrodes, one to each side of the
planar inner electrode and each separated from the inner electrode by a respective
dielectric barrier. Alternatively, there may be just one outer electrode, to one side of
the inner electrode.

In another embodiment, the electrode assembly is of generally cylindrical
configuration.

The electrode assembly may comprise a modular casing for housing the
electrodes and dielectric barrier.

The electrodes suitably comprise connection terminals that are accessible
through the casing.



The el ectrode assenbly may conprise a nodul ar casing for housing the

el ectrodes and dielectric barrier. The el ectrodes suitably conprise
connect i omoterom7maEks t hat are accessi bl e through the ca®CmE$EG2008/000497 In
anot her aspect, the invention provides an air ionizer conprising an

el ectrode assenbly as described herein and a drive circuit for applying a
control voltage to the el ectrodes. The i nner electrode, dielectric
barrier(s) and at | east one outer elegrode are suitably encased within a
nodul ar casing with integrated contact elenents to allow connection of a
drive circuit for applying a control voltage to the electrodes. A drive

ciroui t that priguififfer! beBe RS Shienih! GioyRbl h BirdBnisel (8ABrkiy dpeneration

of ions is known 1n the prior art an does not nee ratT on herein.

I n an enbdiedtiode aspembly 28 wcamq)he@@san% drirepdnsuitifer apriving jatcantiget her to
hol d the q}oqgéé@qﬁea@gtrgdégl ectric layers in place, and having at |east one
w ndow to expose the ion generating holes of the outer el ectrode.

Using inner and outer electrodes of different naterials for exanple, and/or

adj usti ng t hei rrHeahmdrielBHEEANSILORE baRicf(¥) Qr%attlgﬁstfdn@@umrlélédroﬁé’a?@ry and
control the output of ions and ozone dependi ng on application. The outer

el ect r ode APy ENFASEE Vthin,a Madylar casing r‘l\&tf‘l'%tﬁgra@ﬁd %ﬁ%ﬂi@iqwt%ts?a@“%lg ni ckel

or stai nl eghn&dtRlof a thife bﬁ&ﬁffo?bﬁﬁ]?uh?@ecdnﬁoﬂ}ditbgé tPtheUebvehiby & §@RL I ng or
metal sheet, or a netallic sheet coated with a conductive coating. Varying

the conpoSifevibihakpeovides the pesessarygtiternating highrvolpgr for ggEeRAtion obionsis t he
char act er igbivh$n fhe prisEaaed b WBed A& riERA/Iot AN Merdile outer el ectrodes.

BRI EF DESCRI PTI ON THE DRAW NGS
In an embodiment, the casing comprises two components that fit together to
hold the electrode and dielectric layers in place, and having at least one window to
expose the ion generating holes of the outer electrode.

Using inner and outer electrodes of different materials for example, and/or
adjusting their relative dimensions, provides the flexibility to vary and control the
output of ions and ozone depending on application. The outer electrode can be
made of varying combinations of conductive coating, nickel or stainless steel. The
inner electrode is either a conductive coating or metal sheet, or a metallic sheet
coated with a conductive coating. Varying the composition and/or thickness of the
inner electrode will alter the characteristics of the negative ion generation by the
outer electrodes.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more clearly understood from the
following description of preferred embodiments thereof, when taken in conjunction
with the accompanying drawings. However, the embodiments and the drawings are
given only for the purpose of illustration and explanation, and are not to be taken as
limiting the scope of the present invention in any way whatsoever, the scope of
which is to be determined by the appended claims.



The present invention will beconme nore clearly understood fromthe

follow ng description of preferred enbodi nents thereof, when taken in

conj unct iw0 20d0id14éshe acconpanyi ng drawi ngs. However, thecesoodisrmenivs and
the drawi ngs are given only for the purpose of illustration and

expl anation, and are not to be taken as Iimting the scope of the present

I nvention in any way what soever, the scope of which is to be determ ned by
t he appended clains. 7 I n the ;acconpanying draw ngs, |ike reference
nunerals are used to denote |like parts throughout the several views.

Fig. 1 is a perspective exploded view of construction of an air ionizer

el ectrode asse confiquratiqn. | I ous

i v of the olbdte BerePiig kg RL Ghrence numerdls Bre Gt

Fi gs. 3a- 3ide pads fliroughoutihevseveral views.ous exanpl es of configurations of the
outer el ectrodes of the electrode assenbly of Figs. 1 and 2; Fig. 4

shows different exanples of 3-dinensional shapes of configurations of the
out er el ectrodddg.ofl isha peErepsctivel expledashivieyw of cphgfguction sofgarp;air ionizer Fjg. 5

s a per spgeti e GG or faRBidhgakicn to the air ionizer electrode

assenbl y;
Fig. 2 shows various views of the electrode assembly of Fig. 1 in its
assembled state;

Figs. 3a-3d are planar views of various examples of configurations of the
outer electrodes of the electrode assembly of Figs. 1 and 2;

Fig. 4 shows different examples of 3-dimensional shapes of configurations
of the outer electrodes of the electrode assembly of Figs. 1 and 2;

Fig. 5 is a perspective view of a modification to the air ionizer electrode
assembly;

Fig. 6 is a perspective view of an air ionizer electrode assembly of cylindrical
configuration; and

Fig. 7 is a perspective view of an assembled state of the air ionizer
electrode assembly of cylindrical configuration.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Fig. 1 illustrates, in an exploded perspective view, an electrode assembly 10
of planar configuration with the components of one inner electrode 11, two outer
electrodes 14, 15 and two dielectric barriers 12, 13 arranged in parallel which are
encased in a modular casing 16, 17.

The inner electrode 11 and outer electrodes 14, 15 are metallic sheets. In
this case, a nickel plate of 30 mm x 20 mm x 0.2 mm is used as an inner electrode



Fig. 6 is a perspective view of an air ionizer electrode assenbly of

cylindrical configuration; and Fig. 7 is a perspective view of an
assenbl edwetatoa7eds4t he air ioni zer el ectrode assenbly ofcEsiG2omdronel
configuration. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Fig 1

il lustrates, in an expl oded perspective view, an el ectrode assenbly 10 of
pl anar configuration with the conponents of one inner electrode 11, two
outer electrodes 14, 15 and two dieleggric barriers 12, 13 arranged in
paral |l el which are encased in a nodular casing 16, 17. 8 11. Two stainless
steel plates of 30 mmx 20 mmx 0.2 nmare used as outer el ectrodes 14, 15.

Two cerami H*@t &%in@ss%@eé@lé‘tﬁg%ﬂ%‘ %nprgzgmg%ﬁ%?ﬁ 48 d},le | fChitt

barriers 12 t o separ at e | nner omeac of t eouter
el ectr odese|qt‘410d%14 vnbeneati¢ elatest off Hbmmx &b mm xAB B are ¢sescas odes 14,

15 gener atcﬁéeé(}ﬁ&?&ﬂr%% 12N ﬂo“sez)laﬁ‘até e ﬂHQrdéIQQrJHerH frim &R oF oy t hE

I nner el ectr one outer electrode 14 facing the inner el ectrode
11 i s sepaieatiodenyi4oAs Theicembiraton of rth%tnan”laS‘d outer electrpdesj fhetS

el ectrode dehefAss Redaid id’r‘\EQHﬁwé)ﬁLﬁFﬁlnh ingWir @mGeabh shRU tﬁélxhneép@rewsa‘é or

hol es over ' its active area hé outer electrodes 14, 15 has a

pl ural ity bf onelasterelectrodg gy il§cfaning the inder glectiedred Ats sepasaiedty eng

gener at i oryi@bctiEratieV 2, 11@ns, as will be described in greater detail later
on. In this enbodinent, there are 18 holes 21 on the outer el ectrodes 14,
15. One end (seen on the right-hand side in Fig. 1) of the inner

el ectrode 11 hameainhef AQbdEaR1 NEY GN cOMMALES dv@n%lleélﬁféc'éodﬁh&ﬁ ey fitted

to the nodul ar casing 16, 17, whereas the aother end (seen on the l|eft-hand
side) of tanertureser hofesqvepie astivenarean Bachahtha Qitat plectipdasi4Bdasa cont act

el ement  2Qoiirafity G HYkEd RN Qodprdlidk emGripleUibh deBrdlifg Sairits by gbhdraish of
negative ions, as will be described in greater detail later on. In this embodiment,
there are 18 holes 21 on the outer electrodes 14, 15.

One end (seen on the right-hand side in Fig. 1) of the inner electrode 11 has
é T-shaped tab, which enables the electrode to be fitted to the modular casing 16,
17, whereas the other end (seen on the left-hand side) of the inner electrode 11 has
a uniform width tab to which a contact element 20 for connecting a drive circuit can
be suitably fitted.

Similarly, one end of each outer electrodes 14, 15 is made in the shape of a
T-shaped tab to be fitted to the modular casing 16, 17 as well. The other end of
each outer electrode 14, 15 provides a uniform width tab for a contact element 18,
19 to be suitably fitted on.

Fig. 2 illustrates, in various views, a modular casing of a rectangular shape
that includes two covers 16, 17 used to encase the components of the electrode
assembly. The compartments inside the covers are configured with clearance to
receive the electrode assembly components that are dielectric barriers, outer

electrodes, inner electrode and contact elements.



Simlarly, one end of each outer electrodes 14, 15 is made in the shape of
a T-shaped tab to be fitted to the nodular casing 16, 17 as well. The ot her
end of eawb 20ui0gncsel ectrode 14, 15 provides a uniform wrdirisGeeds/ob@w? a
contact elenment 18, 19 to be suitably fitted on. Fig. 2 illustrates,
in various views, a nodular casing of a rectangul ar shape that includes two
covers 16, 17 used to encase the conponents of the el ectrode assenbly. The
conmpartments inside the covers are configured with clearance to receive the
el ectrode assenbly conponents that are dielectric barriers, outer

el ectrodes, inner electrode and contact elenents. 9 As will be
understoodfro d OWPRawTRGY | e i g e two
ceram c pl at esr%st'r g’wcljeg?%&% efwe?lﬁrtglgatwﬁavel sér?ggq?éljtég\%ofhl n ??‘%ﬂes

defi ned bydimgesipns,dhe grm geltau“n@ptafesm@ desigaed toee 3 Friatiyelyesnugditvithime

el ectrodes s uaﬂ%’dswqﬂe r..%e’altétm;&@ &fhﬁecwve@ c cm %ee%therhfane' fife r odes
are located centrally o ceram c plates usi ngz their end tabs.

Each of t IRledipdes SBFQGJNdeS'MSF%aW@n@o rRramip Piatey 2Be glectredesygise t he

| on- gener abidigy By Bf tnbRBraMiE platdd] Rty ER endtitRS 22 are used o secure
the two covers of the casing to forman enclosure. Cbviously, other neans
such as a snap-lock fit may be used to secure the casing covers together.

The design of tpgcH bf fRrRLEed 160'1?%& aeri‘ﬁHSWIhﬁe Wb&r"ﬂh?' 2@“24 @Q&Ho@é tH@S' ng
easily enables a separate Fomer nodul e to be connec power th

el ectrode i8R §6WP§P"QJBP'F1§ of therriigreledtraslec Beiews 22 are useA teéﬁ%etth%vq;oat i ng

I's used t QRERVIFHE CasiyBYSin aﬁeaaés&@embo.@hswaﬁhétraaéns%ﬁIa@g. st@g- has high
sol vent resistance properties. In this enbodi ment, Dag(r) EB815 is the

coating udeek fibmaynbe ‘ﬁ@? gBssecUrEnthe €33 §6Vers tRESINEa e €RPidR, ohifeson

I ndustri esnte Pfied ESrtatt"@eMBS! ifHin m&%awae&as.%@(agay &Rt a @pardte/i SCOSI ty
of 1500- 4000 nPa.s and density of e thickness of the coating

may range ROMW&MMedulg é‘?@ﬁsCOPBe‘?Sdrﬁ‘?@PWﬁétheTﬁ'éc"é?% P?&?"FP&)S UBIAG Sias) Iardcy to
control thgnge&sfati on of ozone. The surface of both sides of the inner
el ectrode 11 is fully coated with the conductive coating. The surfaces of
the outer electrodes 14, 15 may be partially or fully coated. For the

partial ly coat ef contRtiveetdting @@sedd! proiddd candudtioé afd l:hém.calhes@sahf ace area
of the outer el ectrode contarning the holes is coated with the ﬁpgnductl ve

coating. HORENRANd has high solvest Eﬁs'sé?"tcﬁé’rm?‘%ﬂ"i’s ol tBErec'?%ﬂd"B?f&t PRAg),

coating i 1@k ¥hebpatingLisk@ féMtAisPurdRee TR cbbﬁw@léhﬁémﬁécﬁ@r’éﬂ@@kohésorﬂ5 whi ch
f aces outvvard t hrough t he wi ndow 23, 24 o E? covers 16, 17 of the nodul ar

casi ng. "dus"”%é'ﬂ‘hé:Pré‘?)%?'i‘Y?@caHBFﬂEPQ@FuPéG -G ehasAwiseasiyrdoWPer  may
al ternati vglop rPa g, ddrsii b9 1.24 &g/l Fe mmﬂnéé%y@'ltﬁ@boétrr@nﬁé)t fge fldgag(r) 213

has a vi SC1028}nt|c3|/'or?sf t022850 %lggr?s STh%nc(;joa(tjlr?g Shlas bl?ty to coﬂtro| the generation of
ozone. The surface of both sides of the inner electrode 11 is fully coated with the
conductive coating. The surfaces of the outer electrodes 14, 15 may be partially or
fully coated. For the partially coated outer electrode, only some and not all of the
surface area of the outer electrode containing the holes is coated with the
conductive coating. However, in the case of either full or partial coating, the coating
is only applied to the surface of the outer electrode 14, 15 which faces outward

through the window 23, 24 of the covers 16, 17 of the modular casing.

Another coating manufactured by the same manufacturer may alternatively
be used, Dag® 213. For the physical properties, Dag® 213 has a viscosity of 2800
mPa.s and density of 0.98 kg/l.



10 Fig. 3 illustrates sonme possible configurations of the holes in
the outer electrodes. The holes for the outer electrodes in the enbodi nent
of Figs. woanth/@4&bove are configured in the stars confipgusazomsnpo@s shown
in Fig. 3a. Another form of star-shaped hole is shown in Fig. 3b, where the
poi nt ed edges include |arger internal angles than those of the Fig. 3a
version. Fig. 3c shows a honeyconb configuration of holes that are of
hexagonal shape and arranged in a regypar array. Fig. 3d shows hol es of
sun-shaped configuration, defined by a central circular hole surrounded by
generally radially directed pointed edges |like the rays of a sun.

Fig. 4 illustraes 0 f ki f o}.e e outer
el ectrodes in '?t'hi ?gﬁrd%%e% §%h%§%§§'§%a+%9%g%§rsg§ t?%gj%wg #nl ﬁ\g t %’hhol es.
These can efastrodes] Taw kalesfanahe vater etectiodpsrinteg Eybetiment ohbigs. drand Zeneral |y

pl anar OUta?)IE\r/ %F‘ec&f rTggred in the stafd nrfiégla %W‘%@ s‘ﬁo ?ﬁj agalary) Iﬁarr férhi Uct ures.

Slits are for as a set o cuts o circle.
3- di nensi mfistarshaped hplgcis gshownaindFighdn wharerdoe l@?'nﬁmgmﬁﬁg'mh@@d@fﬁe& he slits

wher eby th oA Bh@@ H@gce fgtéfgtﬁelslingl Isé ng bth%%tho%vsoée@hs nftel e are

pr ot r uded r om t ned angl e.” The poi nt edges protrude
out si de ofconfigurationf efdwlesrthat e of thexaganat shape @nd Adangad in g regidar ayes t he

wi ndow 23,p iﬁticpgh P\Eehc;&db'ﬂ &fn-sqo'%ﬁeg'ggnﬁguratlon Eéfﬁhed‘b? ERa oY @ﬁ'@.flehq{ole

3-di nensi on con uration f ocess. ateau surface
of the outselrroemwbm%\elaﬂy ragailysdlfeicmpwmd@@gets @th%rayal%ééum el ative to
the original surface, by a stanping process creating a 3-di nensi onal
structure. The raised plateau surface of the outer electrode 14, 15 faces

t he wi ndow 23, Fig érillustrateso athenrossiBienepnfiguahions af dag) helass Wcthej qutehen

subs equenténé/cn%ﬁ§ #efelfOrn Of mdm&qs%dér @tm&afe@tha*ﬂebm thENRIEOTREsk4n  or med

in channels wth a row or colum of per channel, on the surface of

t he out er kel veed g caltematiyes to a generﬂ% pb?ﬂawédéxarnm genesRllyi Blapat PWRE of t he
outer el edisqdaehol es may be used in any enbodi nent of the present

i nvention. Generalizing, each hole has a central open space surrounded by a
peri pheral portion having nmultiple pointed edges. 11 Wthout wi shing to be

bound by theor M:I? 14a drowkeld-bimeddiohBrdtart SR cRpisN B RE GRS fotmeti R Hidt ber ent

shapes are si icant in generating the negative ions. Thus ot her shapes
and st r uctrafliak chisepf AgcitdRsihe r3- ﬁ'mnaloeﬂnstaf sugleress 8¢ e fermed; B ent i on.

punching through the slits whereby the pointed edges of the star formed by sectors
of the circle are protruded from the surface at an inclined angle. The pointed edges
protrude outside of the surface area of the outer electrode 14, 15 that faces the
window 23, 24 of the modular casing.

Fig. 4b shows another 3-dimensional configuration formed by a stamping
process. A plateau surface of the outer electrode 14, 15 is first formed that is raised
relative to the original surface, by a stamping process creating a 3-dimensional
structure. The raised plateau surface of the outer electrode 14, 15 faces the window
23, 24 of the modular casing. Each plateau surface is then subsequently pressed to
form the plurality of holes. The holes are formed in channels with a row or column
of holes per channel, on the surface of the outer electrode 14, 15.

The above example configurations of the outer electrode holes may be used
in any embodiment of the present invention. Generalizing, each hole has a central
open space surrounded by a peripheral portion having multiple pointed edges.



Al ternatively, another enbodi nent has the same configuration as shown in
Figs 1 and 2 of one inner electrode, two outer electrodes and two

di el ect riwoharwi7esss arranged in parallel and encased i nraTsodulsanodeasi ng.
In this enbodi ment, the surfaces of the outer electrodes are fully coated
wi th the conductive coati ng. Fig. Sillustrates, in perspective
expl oded view, a second enbodi nent 50 which includes the conponents of one
i nner el ectrode 52, one outer electroge 54 and one dielectric barrier 53,
arranged in parallel which are encased in a nodul ar casing 51, 55. The

i nner electrode 52 and outer electrode 54 are netallic sheets. In this

case, a ni f | ect rode
52. A stal\ﬁ{fr%suéwé r@lt%?el?e of y}tZ» '@46%%&%*?2@%&??%3 Sgggh}eﬁe out er
el ect r ode differerrshapes anei significantinager@fatimg thel segative smhhiss othas gharesa
dielectric r | : om the outer

el ectrode %@%"’tru:t%esq‘ﬁﬁ%tﬁ\g && %{Lﬁ‘oéé%q@%“féf@fi@g?“%ﬁ“%e side of the
inner el ectrode 52, separat ed by the dielectric barrier 53. The inner

el ectrode 52 hgge fna\q/.gag M@hﬁxouﬁém tﬁS%ametJ&H urdHich BDEhOWH e OF

hol es over its ac rea r electro plurality of holes
56 to prowige! and Rigilopeiinner glestrpde.itwg ogter glestredas Wﬂ'?'@ﬁr'@)baﬁﬁ'@@atl ve

ions. In téwa%?ﬁe O%mef nd fé%gs&m g rn&hﬁ& @ae.ﬁghfrn WL s RRbAOER 54. The

hol es 56 for uter eectr e 54 1n diment are configured in

t he stars ssfaeespefithe P@iﬁreliFhféOd@éMﬁH'Y@a%tieﬁg"thﬁ'@ﬁ eanscliverogin@r s 51, 55 used
to encase the conponents of the el ectrode assembly. One cover 55 has a

w ndow- | i ke opening 57 to expose the ion generatl ng hol es of the outer

el ectrode, whi IFdg.ondlustigtes. m1perareciive expladeghview: @ $Rcend mmkodipentr® of t he

i nner el eq,w.aﬁﬁ\cféaes Tﬁbec&ﬁwfe%ts%&ﬁ or2inhB} s@c@a@e 95, MRS ElEatddees4Bt er i al
function as 1 nsul ators. hi s enbodi ment 50 nl'y one side of the inner

el ect rode ®@ wemelaﬁtnelhaérrere&eetraw i9paszlle! wh@hér%@ﬂm?duararmeﬁulse is able

to gener at@gingd. 59 MheSiHhérad&ctFe 52€arid R é?éc@r%é@d%ré%e’ta‘?hcféﬂebté fpat ed
with the condiictive coating. However, the coating is only @plled to

the surf adbisgase renicksl dlate ok A8mEde 15PMEp P JRMNy isased a8 tm nnecelerEodarri er 53

and outer sl eCkfRi&sOéteell blatesurﬁe% Qf14$}ﬁm0k'toef5n%6\§tds@deas5ﬂwel suteartial l'y
coat ed. However, the coating is onl X'@a plied the surface of the outer

el ectrode %GFtWHP@H p&éﬁrﬁﬁ'ﬁ\ﬂéﬁ*ﬂofﬁ Ok 16men %\Prﬁﬁ?m/'%?s% ag ARG 55 of

the nodul afar§#353M8 separate the Mrief ERBIrbKESY fromNd b@er S8R RHeBANt has the sane
configuration but the surface of the outer electrode is fully coated with

t he conductive coati ng. Anot her nodification of the present
enbodi ment i s tip s@ef leHeéradd B 8l fiicedNon BB sidd Gﬁ‘tﬁéﬁﬁeﬂléfédrwb gpel ectric
barriers. The inner electrode is a netallic sheet which has a conti nuous

overal | sigeparatedyby HbedieleRiria parrien ass THF iRirealectiane 97,haF & Foiinkees are

realised a&emn%%cbwﬁnﬁ&mriygﬁpérﬁrr@%r%léshevéh © eefive arddarmheebstet hat are
pl aced one to each side of the planar |nner el e@;rode The conductl ve

coati ng na%}e%@dﬂéﬂd&ﬁstabﬂlufﬂ’fwamélﬁ’llqsaﬁ%too‘?r°‘f' mytiplesiop geperalng PeIPtS fohy i s

SUbsequentdéhefﬁti%hQﬂ edatiRy iBnEhﬁ\ mléﬂ’eﬁibbﬂwefhi theleCsre 9 holes orl theObéter
enbodi nent, the el ectrode assenb %6 s of %gner al Iy planar gglnfl uration.
d

There may 9e@iPdBed4 W hples 28 &t thgdemter giREtrede d4cih WISgEMBPIIMERT Sfinar

i nner el e%dnﬂ&&eanﬁtt%a&arssmgaiaﬁdnfTKErmbHelat Bé‘@rlig RicRiGES BWE cbyers Siespect i ve
dielectric barrier. AIternatlveIé,éthee !a B 8ne outqor el ectrode,
de assembly. 5

to one sid® gqedttﬁ@np%weegogmopg of the electr ne cover 55 has a

window-like opening 57 to expose the ion generating holes of the outer electrode,
while one cover 51 has a solid wall to prevent exposure of the inner electrode 52.
The covers 51, 55 which are of non-conductive material function as insulators. In
this embodiment 50, only one side of the inner electrode 52 with an outer electrode
54 and a dielectric barrier 53 is able to generate ions. The surface of the inner
electrode 52 is fully coated with the conductive coating. However, the coating is



The pl anar configuration enbodi nents that have only one outer el ectrode are
suitable for applications such as where the electrode nodule is to be
fitted geweraldorsdshat to a wall, such as a cabi net wal | pCOsGrbis/00tda2r hand,
t he two-outerel ectrode versions are suitable for nounting perpendicularly
to a cabinet wall whereby ions can be generated and freely rel eased from
both sides of the nodul e. A third enbodinent as illustrated by Fig.
6 in a perspective viewis an electrogle assenbly 60 of generally
cylindrical configuration. The main conponents are an inner electrode 66,
an outer electrode 61, a dielectric barrier 64, an insulator 65, two

contact C%ﬂﬁ/ %Ileg%fmg UL WP RS i GI@% ctrolB S50 Whih %E@é:ﬁﬂéjgﬁle@fjnchas a 13

plurality o provi de mJ ion eneratlng gomts or
gener at i orpagfer ﬁé@dl%flm@,mdﬂﬁé fhbe égﬁmofttbﬁéu&ﬁy?'e@ffo $e4 iopafialyescri bed

al ready. coateq. I:mﬁe\}err‘ NRE cﬁ@hr@qg oﬁlzta%bhe‘a t%%é Q%CQ]ofﬂéeo&@rp@ré&Fo%@ say the

dielectric barrier . The 1nner é&lectrod first inserted into the
di el ectri dvmf@rfac@romardﬁh@ugbb‘!fewmsg\yr@é@f6?} %P(YG' 557'0%‘?‘@ masilar caseg-t ed into
the respective ends of this arrangement of the inner el ectrode 66 and
dielectric barrier 64. This arrangenent of dielectric barrjer i nner

el ectrode 66 addemnabyrly. BoRthes egwodiment 7hass then sapsuran Qﬂ"%'ﬁ’no'h‘é gﬁd by a

contact C%Qrf@& of tR olitep Bleatr &fe 1§ RuIlg RBateld witth tﬁé@@ﬁd&dﬂe &datinge then slid over
the outside of the dielectric barrfier 64. The insulator 65 insulates the

contact cap 68 fromthe outer electrode 61. The other end of this

arrangenent of Anafef nﬁﬁuf@aﬂorpwtﬁé geés%ﬁt ém%‘d.%nt E'tﬁé Qﬁffghﬁatlbﬁthh%rn 64,
rubber bushes 63, 67, insul ator 68 further encapsul at ed

ap
by cont actinnes glestroderigad Mﬁ&'e"%‘iﬁ?q Barsies Tt“ﬁé”’&ﬁreﬁ'%fé'iofdfeds BaPetelic shaetwher e t he

i nner el eGiHidRa] coftinRES (dvearalAViaee Hithbutadry dpedtlifesObr NAES! UReCAlAGIDEr T O
protect the inner electrode 66 agai nst oxidation and/aor corrasion.

Opt i onal | Pledrades,gredpalised @siaondudive iceatingsiformed onsthesfielectric barkgesithat (not

shown) W tge BlacOdBHE td \éﬁcﬁgﬂb'd?ghe planar innéNEkBRsdeNTHE fdofddidtiod cehtiighe
present enbodi nent is the conf |gur ation with an inner eI ectrode and a

di el ectri "3RG ?'%nos'tqfhen guvERce PEBe diRkeeticbaragls andds sebsegHetl St oat i ng

formed on t¢ kemQbé EfuraﬂWéf&fo%sOf the dielectric barrier. Anot her
nodi fication of the present enmbodiment is the configuration with an outer

el ectrode and a dielectric barrier. The inner electrode is realised as

conductive coatih ngnd oéfiBstiMBent, hpel félé%froéé”és’b@mtﬁ it hef djepbemyrplandrarrier.
Al ternati Vel%/gwit he functions of the i nner[e?Fé auter el ect rodg: E n each be
real i zed £SNtBKRiiee: i Vhereduay Hinr b M ol EIRETPARR oMY RIS AE t%ces of

t he di el e@driaf ifPeF Eleirode and each separated from the inner electrode by a respective
dielectric barrier. Alternatively, there may be just one outer electrode, to one side of
the inner electrode.

The planar configuration embodiments that have only one outer electrode
are suitable for applications such as where the electrode module is to be fitted
generally flat to a wall, such as a cabinet wall. On the other hand, the two-outer-
electrode versions are suitable for mounting perpendicularly to a cabinet wall
whereby ions can be generated and freely released from both sides of the module.

A third embodiment as illustrated by Fig. 6 in a perspective view is an
electrode assembly 60 of generally cylindrical configuration. The main components
are an inner electrode 66, an outer electrode 61, a dielectric barrier 64, an insulator
65, two contact caps 62, 68 and two bushes 63, 67. The outer electrode 61 has a



14 planar configuration resulting in better distribution of negative ions
in the surrounding air. The cylindrical configuration allows the ions to be
spread 3680degvgess4ievenl y about the el ectrode assenbly @®QT/SG2008/000Ha2

enbodi nents in accordance with the invention can be scaled to a size to
suit the application of the user. The el ectrode assenbly incorporated into
an ion generating nodule offers the flexibility of scaling the size of the
modul e dependi ng on the application neggds by varying the dinensions of the
conponents accordingly. The el ectrode assenbly includes a conbi nation
of an inner electrode with no apertures or holes, at |east one outer

el ectrode gYMD£|W¥ Bt FHo Oa*m by é?{w.&'%"n‘ﬁﬁu 1@06h 3k néégﬁé pRIMEs ‘f&t Séﬁé‘?éﬂorr\gof

dielectri enera eS|re ve | on

el ectrode nﬁg@hﬂleeomﬁ Tha|h9Ie|srmmiak@anmfrth@éormﬁ@@ﬁ?ﬂheétaérea@b an ion gener ating
product. The nodularity of the present invention will increase its
usability and allow an ion generatin roduct to have single or multiple

i on gener at i ng TiedunesH56 and puteealeetrodes 1 are panamied by the gielestric barterdi  f er ent

mar ket ne%qSTh%tepﬁfec 084S H5R firsCRERILihR thedididtdis badrigt 64. M=Het iuBb&r

el ectrode nod e connected to one or nore power nodul es.
Whi | e an &ushgsohi ard 6? Bee thesdrsepiad ide thepiespedtive epdsl ef thisderangementefcor dance

with the i GiHd Wedidde &F Rk @enbaﬂgeaarﬁéf‘r& %uélafrﬁanbeﬁ«enf BE dicieadtidt i onal

pin-type ionizers, the or each e can readi |y replaced by sinply

unpl uggi ndpatries BApinEeelpetide: Goantt lupberhyshgs £3yand Erp enAgpsalated akngci ng it .
It is alsQng SA@drﬁaétfaa;%@dtw.ngméfyf%srmh%uté?%ué‘c@@a@@e%étm;n Jid@val ectrode

nodul e for I%zanl | acement he el ectrode and dielectric

n

conponent éh%lQUtﬁ'ééégﬁ'@r@eleqtﬁé bagiey bt cthenbenlater B2 suiatas the centart §aPa8 nst al | ed
and reconq,%ﬁt% outer eIectra-ﬁ@ 6H NYRE ki é?ﬁ}’ofathﬁoarb&\g%mg o Ghrieh 68BaHE Way S
ot her than those specifically described herein, wthout departing fromthe
scope t herositsr elepgode 61, dielectric barrier 64, rubber bushes 63, 67, insulator 65 and end

cap 68 is further encapsulated by contact cap 62. The inner surface of the dielectric

barrier 64 where the inner electrode 66 is located provides an air tight or vacuum

chamber to protect the inner electrode 66 against oxidation and/or corrosion.

Optionally, the outer electrode 61 is partially 69 or fully coated (not shown) with a

conductive coating.

Another modification of the present embodiment is the configuration with an
inner electrode and a dielectric barrier. The outer electrode is realised as
conductive coating formed on the outer surface of the dielectric barrier.

Another modification of the present embodiment is the configuration with an
outer electrode and a dielectric barrier. The inner electrode is realised as
conductive coating formed on the inner surface of the dielectric barrier.

Alternatively, the functions of the inner and outer electrodes can each be
realized as conductive coating formed on the inner and outer surfaces of the

dielectric barrier.

The inner electrode 66, outer electrode 61 and dielectric barrier 64 in the
shape of cylinders generate a more uniform distribution of ions as compared to a



CLAIMS 1. An air ionizer electrode assenbly conprising: an inner electrode

(11; 52; 66); at least one outer electrode (14, 15; 54; 61); and a
di el ectriwobkarwi7ess4( 12, 13; 53; 64) sandw ched between trhe/sicaomsro@bect r ode
and the at | east one outer electrode; wherein said inner el ectrode

has a continuous overall surface and said at |east one outer el ectrode has
a plurality of holes (21; 56; 70) therethrough adapted to provide a
plurality of ion generating points fojlgqgeneration of negative ions. 2. An
el ectrode assenbly according to daim1, wherein each of said holes (21
56; 70) has a central open space surrounded by a peri pheral portion having

mul tiple P??énm eg a%ﬁgn h?ielsuﬁn e Qpedlﬁliﬁﬁ éf ar‘?e%%@ q? sth%qt‘%' ns 1 or

2, wherein each 0 s con I'gure ape o oneyconb, star
or sun el esoeoundingt airAiThel eydindrindé casfigandtion altowsr timenlgns dOdesor@éd 600 ains 1

to 3, V\/nerﬁbﬁteﬁgggw?fg,?&g:tg%tg%l%ﬁgqé gssgﬁ{bw”@g by a | ocal 3-dinensi ona!

structure O

The embodiments in accordance with the invention can be scaled to a size
to suit the application of the user. The electrode assembly incorporated into an ion
generating module offers the flexibility of scaling the size of the module depending
on the application needs by varying the dimensions of the components accordingly.

The electrode assembly includes a combination of an inner electrode with
no apertures or holes, at least one outer electrode with a plurality of holes, and at
least one intervening dielectric barrier to generate the desired negative ions.

The electrode module of this invention can be incorporated to an ion
generating product. The modularity of the present invention will increase its usability
and allow an ion generating product to have single or multiple ion generating
modules to increase its ion production to cater to different market needs, whether
consumer, commercial or industrial. Multiple electrode modules may be connected
to one or more power modules.

While an air ionizer that uses one or more electrode modules in accordance
with the invention will offer a longer service life than the traditional pin-type ionizers,
the or each module can be readily replaced by simply unplugging the module from
the drive circuitry, removing and replacing it. It is also possible to readily
disassemble the components of the electrode module for cleaning and/or
replacement of the electrode and dielectric components as necessary. The serviced
module can then be easily reinstalled and reconnected.

The invention may also be embodied in many ways other than those
specifically described herein, without departing from the scope thereof.



5. An el ectrode assenbly according to any of Clains 1 to 4, wherein each of
said holes is provided on a raised plateau surface of the outer el ectrode.
6. An el esorota7asgenbl y according to any one of C ai nmsPETISG2608/004¥87 € N
said inner and/or at |east one outer electrode conprises netallic sheet.

7. An el ectrode assenbly according to Claim®6, wherein said inner and/or at
| east one outer electrode (11, 14, 15; 52, 54; 66, 61) further conprises a
conductive coating formed on said nmetahlic sheet. 16 8. An el ectrode
assenbly according to any one of Clains 1 to 5, wherein said inner and/or
at | east one outer electrode (11, 14, 15; 52, 54; 66, 61) conprises a
conductin; %aéing. 9. An el ectrode assenbly according to Caim8, wherein
said conduciive coating is formed on a surface of said dielectric barrier
(12, 13; 53; 64). 10. An electrode assenbly according to any one of the

precedi ng (cl ai g, -mﬁ%&lﬁe&%eﬁsgg“@%@ﬁ?ﬁ bly is of generally planar

configuration. ﬂ ectrode ass 10) according to d aim 10,
wher ei n t here a@ndnnexglestiode GUlt 82 @)ect r odes (14, 15), each separated from

the inner el ectypder dnkldutVelbctffRR 4 115v 64.584) Carfd €l ectric barrier (12, 13).
a dielectric barrier (12, 13; 53; 64) sandwiched between the inner electrode
and the at least one outer electrode;
wherein said inner electrode has a continuous overall surface and said at
least one outer electrode has a plurality of holes (21; 56; 70) therethrough adapted
to provide a plurality of ion generating points for generation of negative ions.

2. An electrode assembly according to Claim 1, wherein each of said holes
(21; 56; 70) has a central open space surrounded by a peripheral portion having
multiple pointed edges.

3. An electrode assembly according to Claims 1 or 2, wherein each of said
holes is configured in the shape of honeycomb, star or sun element.

4, An electrode assembly according to any one of Claims 1 to 3, wherein each
of said holes is defined by a local 3-dimensional structure of the outer electrode.

5. An electrode assembly according to any of Claims 1 to 4, wherein each of
said holes is provided on a raised plateau surface of the outer electrode.

6. An electrode assembly according to any one of Claims 1 to 5, wherein said
inner and/or at least one outer electrode comprises metallic sheet.

7. An electrode assembly according to Claim 6, wherein said inner and/or at
least one outer electrode (11, 14, 15; 52, 54; 66, 61) further comprises a conductive
coating formed on said metallic sheet.



12. An el ectrode assenbly (50) according to Claim 10, wherein there is one
said outer electrode (54), on one face of the dielectric barrier (53). 13.
An el ect rwoeosssestdl y according to any one of the C ai neCI/SGao@@/0omazr ei n
the el ectrode assenbly (60) is of generally cylindrical configuration. 14.
An el ectrode assenbly according to any one of the preceding clains, further
conprising a casing (16, 17; 51, 55; 62, 68) for housing the el ectrodes
(11, 14, 15; 52, 54; 66, 61) and dielggtric barrier (12, 13; 53; 64). 15.
An el ectrode assenbly according to Caim 14, wherein the el ectrodes (11,
14, 15) conprise connection termnals (18, 19, 20) that are accessible

through tie Ca?ﬁn&%éeo ea]sgérgblxja%%:ofapwﬁ% g%g%?ru&ﬁagwfogs %e@@nggectrode

assenbly ('10; accor t he prece ains and a
drive ci r énner ahdior apfslast one auteontelctnoda/(ﬂﬂt 46e1%:053, Hié 66e@1)r<mw'ses a

conductive coating.

9. An electrode assembly according to Claim 8, wherein said conductive
coating is formed on a surface of said dielectric barrier (12, 13, 53; 64).

10. An electrode assembly according to any one of the preceding claims,
wherein the electrode assembly is of generally planar configuration.

11. An electrode assembly (10) according to Claim 10, wherein there are two
said outer electrodes (14, 15), each separated from the inner electrode (11) by a
respective said dielectric barrier (12, 13).

12. An electrode assembly (50) according to Claim 10, wherein there is one said
outer electrode (54), on one face of the dielectric barrier (53).

13. An electrode assembly according to any one of the Claims 1 to 9, wherein
the electrode assembly (60) is of generally cylindrical configuration.

14. An electrode assembly according to any one of the preceding claims, further
comprising a casing (16, 17; 51, 55; 62, 68) for housing the electrodes (11, 14, 15;
52, 54; 66, 61) and dielectric barrier (12, 13; 53; 64).

15. An electrode assembly according to Claim 14, wherein the electrodes (11,
14, 15) comprise connection terminals (18, 19, 20) that are accessible through the
casing (16, 17).

16. An air ionizer comprising an electrode assembly (10; 50; 60) according to
any one of the preceding claims and a drive circuit for applying a control voltage to
the electrodes.



