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" 08R01491/ TH (WD) : 908640 TI TLE OF THE | NVENTI ON | oRCeneratt Y Bedotedo
and El ectrical Apparatus TECHNI CAL FI ELD The present invention
relates to an ion-generating device and an el ectrical b5apparatus, and
particularly relates to an ion-generating device in which a positive
ion- generating unit and a negative ion-generating unit are di sposed,
and an el ectrical apparatus provided with the ion-generating device.
BACKGROUND ART Many ion-generating devices that utilize a discharge
phenonenon have been 10 commerci alized. These ion-generating devices
are generally configured with an ion-generating el enent for

gener ati ng TEHsE OF THEBINVENE@R t r ansf or mer for supplying a high
voltage to the ipn-generating.el enent, a high voltage-generating
circuit for dri v%g‘g?l}?éaf%d?ﬁwwpé&%m@hémmms, and a power supply
input unit $HEPMNIS AR BRRRECtor. An exanple of the commercialized
ion-generating elenments 1 ncludes the one that 15 uses a netal wire, a

netal plate havi Tige present iiventiongeRtbs RO bh iPgerRrdive deficd bt BE@ical O
t he Iige as a discharge .electrode, and uses a netal plate, a grid, or

e at 2RPANSw AR Prstieenharelates taan iontgenaraimgalenice owhick e posities ion-

oa doos. hopetetRE ulR End S RbeRERont dieldig B e Bpncies Gt o0 eleciring °°°
i on- gener at appgraelh iHedith BheSioh RReratidted&ide. SE€rves as an insul ator.
ppgralsere YRferatikldévide,

This ion- 203enerati ng el ement utilizes a schene to produce a
di scharge ph WHN&IABEUQ ng electric field concentration at a tip

needl e-1 ke por (VA B85l B A TR B BbtocidenShen Hayp bomo
gl s, el oM MBSl il
i on- gener at$9HgraEng plement foh genegatingiions, a high-witagertraasforaned éatisapplying a high
A T NN R
1 octrode niEh o e PSPy Ry B0 e e R RS

An example of the commercialized ion-generating elements includes the one that

15 uses a metal wire, a metal plate having an acute-angled portion, a needle-like metal, or .
the like as a discharge electrode, and uses a metal plate, a grid, or the like at 2 ground
potential as an induction electrode (counter electrode), or the one that uses the ground
as an induction electrode and ddes not particularly dispose an induction electrode. In
the ion-generating element of this type, the air serves as an insulator. This ion-

20 generating element utilizes a scheme to produce a discharge phenomenon by causing
electric field concentration at a tip of an electrode, which has as an acute-angled portion
such as a needle-like portion to serve as a discharge electrode, when applying a high
voltage to the electrode, and causing an electrical breakdown of the air in close vicinity
of the tip.

25 An example of the jon-generating elements that utilize this scheme is a device
disclosed in, for example, Japanese Patent Laying-Open No. 10-199653. This
publication discloses a device which includes a discharge electrode provided with a

needle-like metal, and a flat-plate electrode with a hole, provided to face the discharge
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08R01491/ TH (WD) : 908640 el ectrode, and serves fopg%QHQal(:ﬁlﬁ‘éf_o)- 908640
negative ions generated as corona discharge occurs, to an outside of

t he devi ce. Anot her exanple is a device disclosed in, for
exanpl e, Japanese Patent Layi ng-Open No. 8-255668. This publication

di scl oses a device which has a positive discharge 5el ectrode, a
negative discharge electrode, and a ground el ectrode adjacent to both
of the discharge el ectrodes, and serves for emtting both of positive
i ons and negative ions to an outside of the ion-producing device.
Still another exanple is a device disclosed in, for exanple, Japanese
Pat ent Layi slgetidi)amservd08r kfrdbilih nekhiive Bﬂpgélﬁ?ﬂé@& Q& &l?&%lﬁ%rbccurs,
i on-generating device of 10the type provided™w th an ion-generating

el ectrode sEran ouyside ofthgidsvibar ge el ect rode and not provided with an

i nduction electr DOCUVENT LI ST PATENT, . IVENT Pat ent Docunent 1
Japanese Patent Bgéﬁhﬁb?&rﬁe 1&8%‘3 ¢ dielgaed inslox exampleJapanssq Patent Laying-

Japanese PaDpaii Noa§i2sg66%em ubﬁc&ﬁﬁ%&h%@é Héﬁ@’ﬁ% ﬂﬁﬁ \ e
Pat ent _Layi E’S- Open No. 2002- 374670 SUMVAR 02— K}% %{P%@Eﬁ%g
TO BE SOLVEEe@rodeHEnegatiEddisciarge electrode, and a ground electrode adjacent to both of the

discharge electrodes, and serves for emitting both of positive ions and negative ions to

an outside of the ion-producing device.
Still another example is a device disclosed in, for example, Japanese Patent
Laying-Open No. 2002-374670. This publication discloses an ion-generating device of
10 the type provided with an ion-generating electrode serving as a discharge electrode and
not provided with an induction electrode.
DOCUMENT LIST
PATENT DOCUMENT
Patent Document 1: Japanese Patent Laying-Open No. 10-199653
15 Patent Document 2: Japanese Patent Laying-Open No. 8-255668
' Patent Document 3: Japanese Patent Laying-Open No. 2002-374670
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
By generating approximately equal amounts of positive ions and negative ions in
20 the air, both types of ions surround funguses and viruses floating in the air, so that it
becomes possible to eliminate the floating funguses and others.

However, the device disclosed in Japanese Patent Laying-Open No. 10-199653
is intended to extract only negative ions to an outside of the device, and is not intended
to extract both of positive ions and negative ions to an outside of the device.

25 In the device disclosed in Japanese Patent Laying-Open No. 8-255668 the
ground electrode common to both of the positive discharge electrode and the negative
discharge electrode is disposed between these discharge electrodes. Therefore, when

the distance between these two discharge electrodes is increased, size reduction of the
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By generating approxi mately equal anounts of positp§§opgﬂgr§ﬁﬁmnrgoaym
negative ions in 20the air, both types of ions surround funguses and
viruses floating in the air, so that it becones possible to elimnate
the floating funguses and ot hers. However, the device disclosed
in Japanese Patent Laying-QOpen No. 10-199653 is intended to extract
only negative ions to an outside of the device, and is not intended
to extract both of positive ions and negative ions to an outside of

t he device. 25In the device disclosed in Japanese Patent Layi ng- Open
No. 8-255668, the ground el ectrode conmon to both of the positive

di schar ge elaerodugngdelidettecomgadifiicalrdi BEhmEas, Ahes tHaOlRitle ddisposed
bet ween these di scharge el ectrodes. Therefore, when the di stance

bet ween t heSIQCtE%f? @ﬁég%%g@téw‘eqhéféwmmoﬁe arectispmsetitoosilaselyr pokilite ions

of the 08 : : t.on-produci ng devi ce becones .
difficult. R?’ié‘zegﬁ‘g‘r%a@@rﬁﬁg‘g@%%gdlﬁ adreramgingd Wé‘?‘geédéf’fg’e’b 25 B efficiqne
negative di mmreatigionadarndtrbedehiaved. di sposed too closely, positive ions

and negati ve iong are neutralized by and reconbined with each ot her,
and thtls ef fici ehhe feycecdisclasedin tapmnese PhtentlcdyirgyOgden BBh200e3/14580 is

di scl osed i e t Lavings Open No. 2002-374670 is_.intended
to gener at eﬁzger%l?/ Q‘g%eget%?{)%é % He %ei &é‘%ﬁtﬁ’sﬁ lﬁw]gd%qs‘lt‘i‘@ 1oyl is gefdneaded
not i ntenderh genegesiaitRbepbtive ibhs ARSIeLhR ibANS and negative ions.

The present invention has been made in view of the above-described

probl ens, and anlBbpiseant iiventing s beemmadeimenavi ofithieabbve-iesonbedieprablems,

i on- gener at }.ng i nd_an 10 el.ectrical |, ar atus, capabl e of
efficiently em“td‘%e“:{éﬁggf)@? RSP IBEnEpy i ‘iod%%"lg‘g Rageneiptng devce andaan
out si i@ of ¢lk@ricke v tu@REp RS S AEqivEHiRFhe" 1 ORn:J iz ngd.

t hi ckness. MEANS ch%a SOLVING THE PR%EEFE%E%’% b%ﬁ*’@%’%ﬂla’ﬁ?%%na@ a{‘?ﬁ”ﬂﬂe
devi ce in tiRBs fsransanigidé eftbadedoe, iand kasilg achievippsadittieh inQhre 36 Bhckne 80
unit; and i | QN- i i.t. The positive ion-generating
unit 15i ncﬁmtéﬁ‘%&&?@%ﬁ@@ﬁ%& rode, and a first induction
el ectrode for gepgshi grgﬁn? ddwe il g{g‘eﬁ, ISt induct.ion

el ectrode and the posi i?/e |sch%rlge lggt{nr@ggr}t}&%ﬁg&%%egsa%w%ﬁve1on-

i on- gener atgangrating unif; roll adegativeneggerievaingiunithamye pesiees foadRnerdfitk @it

secong. i nduct.i on el ectrade for generating negative ions between the
seco ng’) i nd ulg?l?‘%ﬁ aH Oéﬁltv F g&&h‘%ﬁ%elgﬁ@%eg@ 3 {est iidyetinar Jecteside dor grderatiige

B e i 8posaa e A o ol Bl DR R eroce.
The negative ion-generating unit includes a negative discharge electrode, and a second
induction electrode for generating negative ions between the second induction electrode
and the negative discharge electrode. The positive ion-generating unit and the negative

20 jon-generating unit are disposed with a space interposed therebetween, such that the
first induction electrode and the second induction electrode are separated from each
other.

Another ion-generating device in the present invention includes: a positive ion-
generating unit; and a negative ion-generating unit. The positivé ion-generating unit

25 includes a positive discharge electrode, and a first induction electrode for generating
positive ions between the first induction electrode and the positive discharge electrode.

The negative ion-generating unit includes a negative discharge electrode, and a second

mduction electrode for generating negative ions between the second induction electrode
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first induction electrode and the second induction0%$%%?}gg%0gpgixms4o
separated from each other. Anot her ion-generating device in the
present invention includes: a positive ion-generating unit; and a
negative ion-generating unit. The positive ion-generating unit
25i ncl udes a positive discharge electrode, and a first induction

el ectrode for generating positive ions between the first induction

el ectrode and the positive discharge el ectrode. The negative

i on-generating unit includes a negative discharge el ectrode, and a
second induction electrode for generating negative ions between the
second i nduend thanedasive dodergdiotie ]/ The p¥iive BAZCAGatdutiN v dNRYAda¥iOe
di scharge el ectrode. The positive jion-generating unit and the

negative i o FEATAURS WY URCESPeTeY vithss siasq intprpRsed thergbeween, by pliewing the
t her ebet weefirst Mu@lonQM b KA . t.r ngd . th
second inducfionuelectfgggéggihgS%%gggﬁﬂ%%ggﬁéa%%%ﬁp%%ﬁgﬁﬁgFpm%

i on-gener ati ng d¥ull awthen idrhgernpramgievice itetht pestentiedeAd 68 incRidBP Siposiie
5i on- ggner at i r% uni.t; and ‘iu‘ negative ion-generating unit, in a body.
The po2iti VEMESRSAEUEG ARG negRtive jop-generajiag enitin adodpsi The/positiegon-

and i ncl udegeparatihg Shit | 0n el ect. i sposed s g.t al. a

positive d?%eghrzfrlg% elt%asgg #J%%Iiéep‘?‘é"g&%g‘%ﬁé;%g‘%a nﬁgl.ﬁ"l%é aﬁié é’f“p'\?bon electrode

i on- gener at dis;g)semmchiﬂsatfaqros'gieadfsahdrgtgelﬁagﬁieiié/@is&%abléﬂdTh@ﬁé%ﬁ@éid’iﬁ-

second induction el ectrode di sposed such that a negative di scharge

el ectrode iZNgiaHEH URE LY genemiiag pesdtivievens; and inglodesrreseaondiigduntion elmtiode

t he negati ve.d i [ disposed with a. spa i nt.erposed

e negat | ejodRy ARASEANBBUNN dochl, JoRROREH Aok BP0 LR PSS

ions Hhd t hgengatisg atieshd g atpatReii@igerder A RAIT A BEMEAWIRSIHRY €ach

other. A further | on-%ener ating device in the present i nvenP| on

Cincludes: dNisEAseq therebghweeneathe fpack hging dpn prevanting theegpmeiated positive ions and

i on- gener at.i i i .. The positive.ion-. 15generating unit

is for genet;lgg?dr%gd t%%g%%i Fgeeg?lgﬁg m %ﬁ@o?%‘trﬁll?g&g’ee&"l%ﬂggr't hat a positive
A further ion-generating device in the present invention includes: a positive ion-

generating unit; and a negative ion-generating unit, in a body. The positive ion-

15 generating unit is for generating positive ions, and is disposed such that a positive
discharge electrode is dischargeable. The negative ion-generating unit is for generating
nggative ions, and is disposed such that a hegative discharge electrode is dischargeable. -
The positive ion-generating unit and the negative ion-generating unit are disposed with a
space interposed therebetween, the space being for preventing the generated positive

20 ions and the generated negative ions from being neutralized by each other.

According to each of the four ion-generating devices described above in the
present invention, the positive ion-generating unit and the negative ion-generating unit
are disposed with a space interposed therebetween, so that the positive ion-generating
unit and the negative ion-generating unit can be disposed separately from each other.

25 It is thereby possible to suppress mutual neutralization of the positive ions generated at
the positive ion-generating unit and the negative ions generated at the negative ion-

generating unit, and thus efficiently emit both of the positive ions and the negative ions

to an outside of the device.



di scharge el ectrode is dischargeable. The negativeo§%ﬁﬂ8&ﬂgigwpﬁgmnm4o
unit is for generating negative ions, and is disposed such that a
negati ve discharge el ectrode is dischargeable. The positive

i on-generating unit and the negative ion-generating unit are disposed
with a space interposed therebetween, the space being for preventing
the generated positive 20ions and the generated negative ions from
being neutralized by each other. According to each of the four

i on-generating devices descri bed above in the present invention, the
positive ion-generating unit and the negative ion-generating unit are
di sposed with a Bpdiee, thapesifisied-gehastieinean, ths Gedafies idnb@nbRshf LM are
i on-generati.,ng unit and the negative ion-generating unit can be

di sposed sefiERsedithapaTeateRPGeh therebotyyeen; so thakansbher givest sidehe bke can

i i i t.d i ! ted at.th
o Tve [obedipdie il dis'sple Ondlerdrl e RIRSbK To ERBRARF R G e
negative i oconysmentatdndgt betoines aadgl tb BetievitbiedtioAtA Viz&Md thRRhdys of tehe

positiye ions. and the negative ions to an outside of the device.
08R01491/ THIWRS) : 908640 - Further, the positive ion-generating

RO1491 Th riher, the posi e
"t or posed 1 hor cusradebh B ARIRRafll Ki-beoPialod ¢RHRS Tnberimu i cEReE

di sposed i nsubktrate hpldig. boThef BE b &tive disdibrRASSRlE aﬁ@tl‘féfﬂcr%{tﬁﬁcﬁmibﬂ
di spose respective conponents, and it beconmes easy to achieve

~reducti on i#edfode, @M seponckanbstsato holding tetleof the negutivt disalndrye eledteode and
b -d j i_on-gener ating deyices .further include a first . |
Substrate. noparosyd BiRROGH Bhoitilss orhe BstiioR g arint Suldhe hesstivg ion-
fi r st10 nducsdnertiag efit ERARsposETwh %%B%—S&Q%E@%}ﬁcg &k&gﬁmd l?ﬁ’ér%oe?\tvﬁ#{ge
ct ectrode.

negati ve di scharge el ectrode and the second I nd I on

positive i omclyéwéihetiirsicpubstrate ambithe secomd gabbstrate aremepatfigb fremadatingthieni t
are disposed with th bave- descri bed, space,i nt erposed t her ebet ween,
such that the fi‘&%%“@u@’%%ﬁgf‘gbsirﬁ% ar"ﬁéh%gf‘éa%s Hé‘!t%raé% separatedsieor eagted
from each aith@ and the firstAfid S&660d iddd&idd r d
substrate are separat (rasd from eaé:h ot1 he%léétgoﬁigpgﬁes%ﬁ?%{}(}rggﬁggascggg%g’ 50

i nducti on ehdot speceeandreanaieimtwtendhd pexitivedoh-gehdieting Wit dndake AepdEdE Bn-
can made_ bet ﬁeen f he positive ion-generating unit and the negative
i on- “Thgener"ATRHEE Bttt . Preferably, the above-descri bed

i on-gener ating dewlrsdfy, th 436E-dbRG Sefibraftl e ls bRy i i
portion disposed i r? t hé above- 3e§$§¥]i&tﬂ§gagsegg%@%g?‘}\;\£ées%ut énbcglsdl’%tai gyt
i on- gener atunifdiavingta pemtiont dispased)at the eboverdegaritedabadedhetiden. the positive ion-

generating unit and the negative ion-generating unit.

It is thereby possible to effectively utilize an unused space between the positive
20 ion-generating unit and the negative ion-generating unit, and it becomes easy to achieve
reduction in size and thickness of the device.

- Preferably, in the above-described ion-generating devices, the circuit unit
includes a high voltage-generating circuit for applying a voltage to each of the positive
ion-generating unit and the negative ion-generating unit. At least a part of the high

25 voltage-generating circuit is disposed in the space between the positive ion-generating
unit and the negative ion-generating unit.
If a wiring extending from the high voltage-generating circuit to each of the ion-

generating units is long, a large capacitance is generated at the wiring, so that a value of
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It is thereby possible to effectively utilize an u%%%()eléw%{og%&wl%t 3\%85\6#0

t he positive 20ion-generating unit and the negative ion-generating
unit, and it becones easy to achieve reduction in size and thickness
of the device. Preferably, in the above-described

i on-generating devices, the circuit unit includes a high

vol t age-generating circuit for applying a voltage to each of the
positive ion-generating unit and the negative ion-generating unit. At
| east a part of the high 25vol tage-generating circuit is disposed in
t he space between the positive ion-generating unit and the negative

i on- gener at thegroltmget applied to the fonagenkrating ueis @nidtregsellr omctdiginkitglthe above-
vol tage-generating circuit to each of the ion-generating units is
long, a lar g%%e en-eghrcainedeyichdionterer dhe kigh vojtagerggnersting piaquitds val ue
of 08R0149]; ; V, ied to.th .

i on- gener at %%déﬁé\iw%)e F@%@é@?‘g@@g . &%%?0 f%gﬂe{ %mtgﬁ%“a?ﬂg\%e-ne%g‘@rlpﬁ'ed

| on- gener at gangratiay e, solthatdyie possitle tdedbcd/ ik eper SERE balind @utdd Hoth the
is disposed .in the space between the positive ion-generating unit and
t he neéat i viish yaltapsrasperetingcirmyitito each efithe ppsitivesiop@enérbling urit arddbe e

the length . THANlom e m, $:he Shigh vol t age-generatin
cirourt ot DashPBotEb IO Ed LA HIS, RS « Al R S S Rl
| on- gener at agygssible! , Itdnthepdbl Possitle fLsuptdsh dscrbade RoVAud HBhe 38Rage to be

di stance as mych as possible. It is thereby possible to suppress

decrease i n2RPAPLE ich ohthe\ngsitingtont genpesting phit eud the negativedén-ghmerating unit,

positive iof; r ali Kt.and.the negative jon-generating unit, .
and it is p%lggl?@ﬁ)gg%ﬂgggop%{b}y Ypr oY et ﬁ&@ﬁgofg J ROSHveden-geperatng
posi t1@e i oimperdahehédabvd{duicherafif i€ negative ion-generating unit.
Preferably, the above-described io_n-dg/ganer ating devices further

i ncl ude a casi ngPricferabihy, ¢he abiowedossribed ni-gamerpting deticesdunthértinchbdeea casing in
negative iongaenerati.ng. unit nd the circuit unit are disposed. The
casi ng has SRPR HEPSSVE i gsrerps plit the nrgriye jlghesnraiae Ve pedih e R
positive i omiOesalspédedy Thé bastdzdak @ Hr&Hanfti ' L g LGl
unit, and'a secqr]gggg parti_teilsor_] for |sgjlaggtlld;?gag%%g?%?\P%é‘srrlﬁrgiﬁég#%

t he negat i viBe pesitivainarzandratipaumiit frém emegian foradisfdsing tlegéinnitfubit, and a second
di spoging the.positive .ion-generating.unit and.the region for

di spog’ ng t%@ltg?nr 8&?5{35%5??%’0“ or ding?IEg thediegdivedpgemraiingdinifdiem epch

xanpl e, and A S R B RO R RRRL R A0S dGhe fbidn 8 dhogsifl
t he 20i on- géaeiretii umt. units without nol ding a portion of the
I on-generating %Esttﬁerie%? Ilnglstsi%ﬂa tlc))ymold the entire circuit unit in the region for disposing the
circuit unit, for example, and also possible to mold the back surface side of each of the
20 ion-generating units without molding a portion of the ion-generating units isolated by
the first and second partitions in the regibns for disposing the positive and negative ion-

. generating units. It is thereby possible to efficiently separate a high-voltage portion of
the ion-generating device with a molding compound in an insulating manner, so that it
becomes possible to dispose the respective units closely, and hence achieve reduction in

25 size and thickness of the ion-generating device.
Preferably, in the above-described ion-generating devices, the circuit unit
includes a power supply circuit for providing an input voltage to the high voltage-

generating circuit and driving the high voltage-generating circuit. The ion-generating
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the first and second partitions in the regions forogﬁoslﬂgyi%(\%@é: 908640

positive and negative ion-generating units. It is thereby possible to
efficiently separate a hi gh-voltage portion of the ion-generating
device with a nolding conmpound in an insulating manner, so that it
becomes possible to dispose the respective units closely, and hence
achi eve reduction in 25size and thickness of the ion-generating

devi ce. Preferably, in the above-described ion-generating
devices, the circuit unit includes a power supply circuit for

provi ding an input voltage to the high voltage-generating circuit and
driving t heddvicghfirkt mgiedgepenat s@lﬁnp@wo&me&mwc@ﬁbagﬁ R6hRkted 90 the
08R01491/ TH (WD : 908640 devices further include a power supply i nput
connect or M SURMY Piycuito n Tdetpetver supphieinpevgonnenterrng at leastud part dheregion

|y d.at. L east f ion f .
it sposi ng. ths 3 BEBERGOuePY o Bhit i PR e Bnd s o dtel ot dd wf campsie
of a side opphsiiReldesdribed ahmResvithassiecPRAhS B@ﬁﬁvé%ﬁ%e{lﬁ‘gﬁ%ﬁnif shdt '§de

positive ion-generating unit and a side 5opposite to
above-¥escronpesitesipibeabgvetdeseihed spaceovitthesprettit the acgative j@ngeratating unit.

unit. It is.thereb si bl.e to di spose the power supply.input
connect or, \/\hicrﬁfsé,tn%rle@ég?ﬁ%@%tp ‘?P(S’ﬁ%‘g’(?tpé’g’eféuﬂ éngwn%% chis
circuit, sefivtidafly Yorfreidd oty Rwdr REpyi6 dir ! | i
positive ion-generati r?g. uni t aﬁrﬁiwt hgpéggi %’%ﬁ“@?@%@ﬁ ﬁ%htoﬁgw region for
negati ve i ahspyeing thet pasgivendii-gererating unitend e 1eg®a iftr dispa3ingrthy a¢gdatife ion-
| ead for connect.i n&#oﬁhe go‘\%gr 1@fe:1ﬁppl y i nput connector from

di st ur bi ng SRETBROUHE ailf 15 therepepogstlefio et ¢ frad forrogasming te she nawers .
Pref ex@bl y,subply il 800Erod BRA] HiOGiHP SRR At | | ; L0
bet ween t hesu%%lgi%%ve di sc(:)har ge 1%?1@0&1;1&3132; andaE ngg%g%gdft&\?%ﬂéﬂla@g%gg‘g%@ng
el ectrode iwit85 mm or nore and 115 nmor less. 15If the spacing is

| ess than 35 nm_ the probabi]ity that positive_ ions, and negative ions
are neutralized Iﬁﬁgﬁﬁ? =f‘b@‘8 PYredestrad iengrnesrting devises, dowaeing Hetwgemithe
efficient i QRHSEHRSHAL ' : ! if_the

spaci ng exc@gldls 115 an%i‘ at@ﬁ%gﬂ-&ﬁeﬁ% gt{‘?eg%m%gl\‘ﬁ%%% c:(;’rga‘};= }?cjrsené‘é“e% efe and
si ze, and tlHdsnrarrdmsgenent beconmes simlar to that in the case of
rmnop]%ar ion er}ifjéi on., T'hﬁ monopol ar i on em ssion causes the _
20surrbundi ngs ththssPaging s ¢se shany3 Supmy theprobability that pesitivenioys andmeghtive
above- descr;j LAR:, | A : first.inductio | ectrode
nas o 111 ototn onanRana et safh orhirSh s rd, i e o8
di schar ge ehsssionadenot beechieeaind Th Bektedst aNthe |sﬁ&iﬂg%§;@eé&%31 13 nRCBB¢hn-

t hrough hol e at .a position facing a tip of the negative discharge

el ect r ode. S&N¢raiRgleytceds yisEasulgn sevindthis heranspest béopmedisswilaataythat in

| ectrod ' ' | ect with. t t h
of o i amery p of AEABI o kRN SRt RaabdlE iPh reiPRGrten B eaond
throwgh holserrbsndingsrto eeRcaidllPelhrgid. | ess.

Preferably, in the above-described ion-generating devices, the first induction

electrode has a first through hole at a position facing a tip of the positive discharge
electrode. The second induction electrode has a second through hole at a position
facing a tip of the negative discharge electrode. A ratio of a spacing between the

25 positive discharge electrode and the negative discharge electrode with respect to each of
a diameter of the first through hole and a diameter of the second through hole is 3 or -

more and 9.5 or less.

The present inventor has found from earnest studies that, by setting the ratio of
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The present inventor has found from earnest studi egsg%ﬁg,llm(‘é@)i?%gfm

the ratio of O08R01491/TH (WD): 908640 the spaci ng between the
positive discharge electrode and the negative di scharge el ectrode
with respect to each of the dianeter of the first through hole and
the dianmeter of the second through hole to be 3 or nore and 9.5 or

|l ess, it is possible to efficiently generate and emt bipolar ions,
nanmely, positive ions and negative ions, while achieving 5reduction
in size and thickness of the ion-generating device. The reason can be
as follows. I f the spacing between the positive discharge

el ectrode athd spamingisieten/ihe gositiveadigthagieatdctode ahd R egMRel distBark®

all ow t he aaove- esgribed ratip tqQ be less than 3, the probability

that positi PECHWTIMENESPRSG IR $a5B of Hisdliameterefithe frst thoaughneple enbihs idimnbter

is 10i ncrea i i sit.jve iqQns. and .
negative i oﬁ?ﬂggﬁﬁgg @?%3@% ?/é %glsrélgg%kg %%F’P?eﬁs’ %ﬁt"?ﬁt@{}? tq ‘%‘é‘ﬁ%ﬂ?’
of the di anpénerae ard érhie bipofas fonahn@hC POSIivOIAY SR AdaiSe lofs, AphileACHBVIAS
to all pw t he above-described ratio to be |l ess than 3, the distance

bet weel t hefIPeigRdR sige end thickaens of e ipneeneraiing devivee| dbie rexden tan be as
increased, gfqipat the required voltage to be applied becomes high
and the circult size is increased, resulting in an 15increased size

of the entire i oiftigespaciagibagvede MeGRsitive dRERBEe YREESHe dnld thend}live |
possible to efficiently generate ions while achieving reduction in

si ze and t hiisgbaeesslectpde seasspal anty Plovurbeaboveedssosbad ratio b belkay fhen 3,

el ect r ode jve.di scharge electrode is as large as to .

al l ow the g@g\ygbgglsg?lﬁ%{e%o S il%nstaf}ggﬁ%aé'é{a gegre F‘H@rﬂé?i‘f dECqpaRtingdds
the poBiti viacidbsedharte: ihslat bR RaABY, SRivAeoRL dn\ﬂ%egat%&haﬁsgc%nﬁétee‘ﬁﬁéié}ﬁﬁ
20 becones excessi vel i@l ong and the width of the 10n-generating

devi ce it sePsgangratader dmsentrastlifach of the didmeeters of tHedirbtrmd cocuidtth@gh Boles
det eri or at e it .synot ssihle to,efficiently enit bipolar Ions,
nanel y, posllgf1 ?I\/lggel 25,42 allowy ﬂilueg"gjzftvF% Sci”}ﬂﬁ%ra(t@ tg bedess Shaae’, the distancedeiwesn
Fur t her nor ethe tifschdige cb@MRI=-4a8 SHd RGHBRTNIL & | LbLvE

di scharge el ?actssodge and t he negalt ?%gggl%ggﬁg(ri%gg Htllaﬁqé%? Grl’osggﬁ%g@%fﬁémred
renote, andvaltagetodber appljedrberonices bighesed Pesdirtult aize igintfeaded] reskllife fage of
m)nopi)é ar i.on_em,ssiop, and the m)nogol iar i on_em ssion causes the

sur r oundi ngBeEEeH &2 ng}erep%ﬂ 1PU-SERERFtgflevice. o B pther worss, Wisnas pessiblofo
the first amigRGoRfedaldiBhORNIIGRYNS ARICHIRI s2addpRlhQy Lhe

above-described ratio to exceed 9. range between & di schar ge
start vol tage ardthelspacipabétwierstheqogave diacisirgd €ectitletand ehe negative
discharge electrode is as large as to allow the above-described ratio to exceed 9.5, the
distance between the positive discharge electrode and the negative discharge electrode
20 becomes excessively long and the width of the ion-generating device itself is increased.
Therefore, the air-blowing condition is deteriorated and it is not possible to efficiently
emit bipolar ions, namely, positive ions and negative ions to an outside of the device.
Furthermore, if the above-described spacing is large, the positive discharge electrode
and the negative discharge electrode become remote, and this arrangement becomes
25 similar to that in the case of mqnopolar ion emission, and the monopolar ion emission
causes the surroundings to be electrically charged. If each of the diameters of the first

and second through holes is as small as to allow the above-described ratio to exceed 9.5,

the range between the discharge start voltage and the spark discharge transition voltage
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08RO1491/ TH (WD) : 908640 becomes snal |, which makeZhP4FiFH Q) psedo
set a voltage to be applied, resulting in a failure of efficient ion
generation. Furthernore, the generated ions are emtted to an outside
of the ion-generating elenents through the first and second through
hol es, and hence if each of the dianeters of the first and second

t hrough holes is as snmall as to 5allow the above-described ratio to
exceed 9.5, the ions cannot efficiently be emtted to the outside of

t he ion-generating el enents. In view of the correspondence

bet ween each of the dianeters of the first and second holes and the

spaci ng bet bewemes bmalfostith mekediitsdiffienly eo edteciglage t@ldapphied, ﬁ‘@ﬂﬂlﬂg\&ﬁ a
di scharge e ﬁctr(%dg_g: as. descri hed above, the relevant ratio of 3
nore and 9. Qi gicigng lwaﬁétl%re%ﬂﬂ@r@ﬁ%ﬂ@ gsnerpied dons ag@mmtoan

and e si OByl B BRI cbRRing WUTRYs PO LY Bl A0SR0 AEGALEe, s

ions, while enabling re uctlo In size a

i on- gener at hemge tfeeacicef thddiagleess of thalfirappasedond thidushEold 826 &hall as to
|nventéon %gsab any of the above- described ion-generating
0

devi ce iin ﬂbﬁdtramwo erered 8,5, thy ibes danodt effimenply dietemitged to
15i ons and ﬂ1'3% &ﬁ&%tﬂ%mhg%ﬁerg?%eé gdE at the ion-generating device
eam Gl oS i

on a blown air str the electrical apparatus.

Accordi ng to thelnelieeiof théa:lorraﬂmﬂéﬁdé%ehﬂeén%cl%ﬁtﬁ@ QfarefRtEDE 8 Birst LG
ions generated at the ion-generating device can be delivered on an

ai r st r eam ¥yorholes andiihe spagiag betwersntheipositive disohergs |ebonda)andfthe negative

exanple, e f _an,air-conditi 20apparatus, .
oot 1 oG ARRR 8 W BE 8oy RN R bt () TR aPAB o less i
EFFECT® OF dorEidemdyENEhBN efficient eﬁﬁ&?ﬁh@&ﬁlsﬁgﬁ\ﬂ%l @iﬁlci%'hg n@gxfefyopﬁﬁﬁve

present invention, it is possible to efficiently e t bot’h

posi tive i ORBS @Mdﬂqg@fgmlpv% whij snabling nedmgtien thesizef antl isickies cRthe &
I hi e t. nd t hi ckness. 25BRI EF DESCRI PTI ON
gisll'Hé ?)(F:\’A @Eﬁgﬁ&,ﬂcgn in size a

An electrical apparatus in the present invention includes: any of the abéve-

described ion-generating devices; and an air blow unit for delivering both of the positive -
15 ions and the negative ions generated at the ion-generating device on a blown air stream
to an outside of the electrical apparatus.

According to the electrical apparatus in the present invention, the ions generated
at the ion-generating device can be delivered on an air stream by the air blow unit, so
that it is possible to, for example, emit ions to an outside of an air-conditioning

20 apparatus, and emit ions to an inside and an outside of a cooling apparatus.
EFFECTS OF THE INVENTION

As described above, according to the present invention, it is possible to
efficiently emit both of positive ions and negative ions to an outside of the device, and
easily achieve reduction in size and thickness.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic plan view of a configuration of an lon-generating device in a
first embodiment of the present invention, when seen from a bottom surface side of a

casing, and shows a bottom plate portion of the casing and a molding resin in
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Fig. 1 is a schematic plan view of a configurati OnO%]%Olélr?l/TH(WO). 908640
ion-generating device in a first enbodi nent of the present invention,
when seen froma bottom surface side of a casing, and shows a bottom
pl ate portion of the casing and a nolding resin in 08R01491/TH (WO :
908640 perspective. Fig. 2 is a schematic cross-sectional view
taken along a line I1-11 in Fig. 1. Fig. 3 is an expl oded perspective
view that shows a configuration of an ion-generating elenent shown in
Figs. 1 and 2. 5Fig. 4 is a perspective assenbly view that shows the
configuration of the ion- generating element shown in Figs. 1 and 2.
Fig. 5 is apérapestivonal bl ock di agram of the ion-generating device in
the first enbodi present invention, and shows how t he

ng .of the ! ‘ Wt
functional el emeﬂ’t%s é?raescé‘F’@Etﬂ“r Froas-septionah Hiswt taken along 4 linesII{jn Fig. h
schematic plan vj 3 i Lop of a bettom plate of
the casing in thgfg}l\%ﬁlg-%teer@@g\té? Rgs@%@}:’%g}éﬁ‘ %%O%FFSCP“@%%%‘? 18-
t he present géneratmgickmentshdwhiiig Figs. ( Bdd s a schematic cross-sectional
view taken along_a line VI-V1 in Fig. 6 (A). Fig. 7 (A is a
schema?ic plan viigw? iSReranssiiee 3&5@'@1‘% VigHt thet e wis thenindiguratipa of thefion-
15t he botto ] | [ e of an electrode |id
%’érﬁf&fﬁh% gl% ehpsqloﬁ%fig ?’%s. gaxgaigi

detachable Tromt ottom n g. 7 (B) is.a schematic

cross-sectional Figehisafuactionbilociadiniram Mthe MnlgehBrafih® devicd Mddhe first
Fig. 8is a @er spective view that schematically shows a configuration

of an ai r- c¥BeafUAgNt Phithe RrAsent inyersionhend showgdowrthe fimgtideal elementsare i n
Figs. 1 an : i i;s an expl oded view of the air-cleaning unit,
show ng ho%ligﬂg I gr?-gmgl;eg%eg'r ating device is disposed in the

ai r-cl@ani ng uni Figsé\(AYis aRcligniiticlan view that shows a configuration of a bottom plate

of the casing in the ion-generating device in the first embodiment of the present

invention, and Fig. 6 (B) is a schematic cross-sectional view taken along a line VI-VI in
Fig. 6 (A).
Fig. 7 (A) is a schematic plan view that shows a configuration in which a part of
15 the bottom plate of the casing is made of an electrode lid detachable from the bottom
plate, and Fig. 7 (B) is a schematic cross-sectional view taken along a line VII-VII in Fig.
7 (A).

Fig. 8 is a perspective view that schematically shows a configuration of an air-
cleaning unit that uses the ion-generating device shown in Figs. 1 and 2.

20 Fig. 9 is an exploded view of the air-cleaning unit, showing how the jon-
generating device is disposed in the air-cleaning unit shown in Fig. 8.

Fig. 10 is a schematic plan view that shows a configuration of two ion-
generating elements having a polarity arrangement of negative/positive/negative/positive,
which ion-generating elements are prepared for studying the relation between a diameter

25 of a through hole of each of the induction electrodes and an optimal distance between
the positive discharge electrode and the negative discharge electrode.

Fig. 11 is a schematic plan view that shows a configuration of two ion-

generating elements having a polarity arrangement of negative/negative/positive/positive,
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i i : - 8RO14 ;
Fig. 10 is a schematic plan view that shows a conf?gur atgllgrll_lgyol)v\%osmo

i on-generating el enents having a polarity arrangenent of

negati ve/ positive/ negative/ positive, which ion-generating el enents

are prepared for studying the relation between a di aneter 25o0f a

t hrough hol e of each of the induction electrodes and an opti nal

di stance between the positive discharge el ectrode and the negative

di scharge el ectrode. Fig. 11 is a schematic plan view that

shows a configuration of two ion-generating el enents having a
polarity arrangenent of negative/negative/positive/positive,

08R01491/ THVmAD)on-SI8BUINE wlemehtsiaomprgpared fbn snglyirgetive nélsticav et weedpadi@deter

f t udyi t | i t di t f th h hol f
Rt e ST R o TR R
positive di gehakiase &k&ﬁ%e@&t@agaﬁ&&ee@%g%ygx cgﬁggﬁws%ge' ectrode.

Fig. 12 is a diagramthat shows the r en a dianeter of a
t hrough hol e 5of Fighk isndliagrarothat sbaovs thdeclatish etdeat adiamete b8 @iottehole

positiye discharge el ectrode and the negative discharge el ectrode.
Fig. 13is %tc tg? H&F?&Pﬂr e EGP‘? pAgnes Betwaeniheposipive disehargeelectendsragd
respective pantiHRe dis?hﬁg@él&?c?o(fel ow fan. Fig. 14 is a

o

schematic plan Vview aconfiguration of an ion-generating device in

10a second embodFigel# isafdrawiag fisredestribingnhand Wit speb® iffefindnpQBipctive
bottom surface si.de of casing, and shows a bottom plate portion of

the casi ng BHODS A8IEISSdoPelaln i n perspecti ve. Fig. 15is a
schematic plan wi hat . itiye induction el ectrode and
a negative i ndu\éltlgil)\inéﬁ lg%esglt%@ga e P%‘%‘é‘v"ég"r @gﬁ r %)%ﬁ/aquf SHOUH A8 AP gene{Hing dewsnm

from &0l d ssedend &mbodithentadthegrestnt nkenticANwhek Sdeati dig a 881 bE &urfaddide of
shows a |lid of, the casing and a nolding resin in perspective. MODES
FOR CARRY! Ne£a8IDg: andshemyetptton plate portion of the casing and a molding resin in

perspective.
Fig. 15 is a schematic plan view that shows how a positive induction electrode
and a negative induction electrode are electrically connected, when seen from a lid side
15 of the casing of the ion-generating device, and shows a lid of the casing and a molding
resin in perspective.
MODES FOR CARRYING OUT THE INVENTION

Embodiments of the present invention will hereinafter be described based on the

drawings.
20 (First Embodiment)
Fig. 1 is a schematic plan view of a configuration of an ion-generating device in a
first embodiment of the present invention, when seen from a bottom surface side of a
casing, and shows a bottom plate portion of the casing and a molding resin in
perspective.  Fig. 2 is a schematic cross-sectional view taken along a line II-II in Fig. 1.
25 Figs. 3 and 4 are an exploded perspective view and a perspective assembly view,
respectively, that show a configuration of an ion-generating element shown in Figs. 1

and 2,

With reference to Fig. 1, an ion-generating device 30 in the present embodiment
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Enbodi ments of the present invention will hereinaf 9861}015131/&3%9{\/9&%08640

based on the drawi ngs. 20(First Enbodi nent) Fig. 1is a
schematic plan view of a configuration of an ion-generating device in
a first enbodi nent of the present invention, when seen froma bottom
surface side of a casing, and shows a bottom plate portion of the
casing and a nolding resin in perspective. Fig. 2 is a schematic
cross-sectional view taken along a line Il-Il in Fig. 1. 25Figs. 3
and 4 are an expl oded perspective view and a perspective assenbly
view, respectively, that show a configuration of an ion-generating

el ement shomninlyrhaFiagsutet casi 21, an QBRENEATINE o) 10:L08 B4R ramigokitias

an outer casi n%n21, an ion-generating el ement 10a for generating
positive i OR%ANAP-BHKRIFEgsiennh OkI08 geraratinpnapativegions rdigh-velisggat i ve

ions, a highsn t:an 1901 4= val circuits,12a, 12b
a power suppl ymé#r% gﬁ}’tlﬁ%g?&%rﬁg% gc%%sy\%? ’ git}’p\él%;‘l);”i%gg‘iﬁpﬁyc%ﬁﬁg??o?“aaﬁPOWér
5Qut er casisuppRinhagoandctord2. partiti on 21a and a second partition 21b

initself. An inside of outer casing 21 is partitioned by first
partit?on 2la andUSEEHHE Parasiattiretrpaptition Tlacing arsegndrpattition Flbrin itself.  An

di sposi ng t; Lt j -at | enen regi,on 121B for
di sposi ng t‘ﬂgd%)gg%%‘f’%‘g“%“g?ﬁlggﬁ%‘gﬁeﬁg’_yﬁr&%ﬁ{i@@& %d!‘sg@ r?aTEtTC 215y
di sposi ng aintui ffegionl 124 @efop eRPEsitd the pEsificeioh-gNeratife elbinkt, 2 LGOI DM for
121A for d;%pOSJn t he positive |Qn-%enerat|ng el ement is di'sposed on
a one end s§igResinghe pagates tonigenerating dlpmpnt, ardsa regianl] 2 16nfir disposing 4 RigB
for disposi 1 i Lonygenerating elenment is disposed on the
ot her end si g&%g% ?%gjtgrc}{%ﬁ#g?dn%ﬁﬁge 1) in casing 21. Between region
121A 10r di sposiRepisme2 RO SrtdispBsih® FredRBRHA i GerR BB RlenRAts 83h
121B for disposing the negatf?e i%n-ggﬁeratingaeleﬁgnt, a %a?@ %@cma
regi on 151201€ ong sidgi(epthsilefyin Fig. hiiglasing 2 hged gegien &2 iBhfpr disposing ttend
the like is.i r.posed. .. | on- gener at i el ement. 10a for, . . _.
generating p Ls.ltlﬁ‘t%l 15%%%%%“1}%61%??86%@@?5?1 P’ég?eo(ﬁh??f sidg (ogythegight ingFighb
posi tive i dncgener Bt iBGwebErRidn 12380 ARpSENEMRY oL
generating negative ions i sfégi sposed in Ir)egi on %g%l%\r?g?r%?%rs%gsé)ﬁ%ﬁfgwe
negative i cidgegien 4215 fpralisposing thea@pitive iaigenernting ¢leméritgs parBofitedioh,
i on- ggher at. lenents 10 10b are for, generatipng positive ions and
negatﬁe i olr%rsi,% fgre 15%%%&%‘? @ghﬁ’fﬂﬁ%?%ﬂ’&”dmg&ﬁ&?%é‘}d g‘éﬁﬁﬁﬁdﬁ%mﬁﬁnd
have an i nducti qanlefGhfiRi8erentd 0dESGRABAENE bESEVANE: R di :
Supporti ng substy a_t%g 5 H8erhen ng p&&Hi¥ALRs #%disFB%dan region
121A for disposing the positive ion-generating element, and ion-generating element 10b
for generating negative ions is disposed in region 121B for disposing the negative ion-
generating element.

20 With reference to Figs. 3 and 4, ion-generating elements 10a, 10b are for
generating positive ions and negative ions, respectively, by corona discharge, for
example, and have an induction electrode 1, a discharge electrode 2, and a supporting
substrate 3.

Induction electrode 1 is made of a one-piece metal plate, and has a plurality of

25 (e.g. two) circular through holes 1a provided at a flat plate portion to correspond to the
number of discharge electrodes 2. Through hole 1a is an opening for emitting ions
generated by corona discharge to an outside of ion-generating element 10a or 10b.

The flat plate portion of induction electrode 1 is made of a sheet metal with a hole.
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I nduction electrode 1 is nmade of a one-pi ece netal 0|83 %114e9,1/TaI?11&wt9339%8640
plurality of 25(e.g. two) circular through holes 1 a provided at a
flat plate portion to correspond to the nunber of discharge

el ectrodes 2. Through hole la is an opening for emtting ions
generated by corona di scharge to an outside of ion-generating el enent
10a or 10b. The flat plate portion of induction electrode 1 is nade

of a sheet netal with a hole. 08R01491/TH (WD : 908640

I nduction electrode 1 has a bent portion | b at each of opposite end
portions, bent portion |b being made by bending a part of the netal

pl ate at appr oxi fraluetion deatioght]l fmmgbentvpdrtion &is pragich bPopptRité bad potidhe
portion. | b has e-wW dth supporting portion and a

I
smal | - wi dt hQ?”P% E’gﬁolé‘g‘%&’&% IBWG%V o %B%@@aﬁézféhq Beigl Baigapapnronignapady a iright
has one endaddigiad rdspedt 6 td %bi platy prt B?Iﬂ po 'i]cgjn fbhﬁas%%]r%% eﬂg'e

i nked to the above-describ por
el ect rode Zsup@grtalgnmacurmddlalmmltmttﬁuwwdtpdﬁgorsubﬁ{era@bee deddfBel

through hole 3a for all char e electrode 2 to be inserted

t her et Ar ougftPP Bﬁﬂlgé’oftf‘ﬂ‘@lf‘@ 8’11 inlged %Fheaﬂqt@lﬁtmgomlha dndshe other erot liriked
of bent poriy@e bdet heret hrough. Needl e-1i ke
di scharge el ect Fiodé3 d%s?{;betsll’}%‘éﬁ&fgﬁg{} supporting substrate 3 while

bei ng inserted oPisphesseléittdded liankactdle g ﬂphOBﬁppﬁtlﬁ%:ﬁbE’t%tﬁ%rlﬁE aNg

supporti ng ubs Consequently, one end of arge el ectrode
2, which ist %@ feéai foy allowiag dp@@tgeu@e@rcm Qatofheomertsdltﬁeaﬁhromgﬂ,emdfa
supporting h t. schar ect rode 152
whi ch protrude gﬁie?bgfgéé?os‘%}ggg%el S p8ft1 B5RYR ogﬁlbgqlp%pée rtgd

i s poB%i bl etheretlebwgt. ri cal | y connect a lead wire or a wiring pattern
wi th use of sol der {not shown) . The inserted portion of
i nduction el ect rierd ellkesdlwpliﬁ@ﬁleéﬁoétyzmpomdtw suppettingtsabgrard 3 kiile

ts)ﬁlbg'?r ;?Z egﬁeﬁ% 1h£étn%dtopé?el§?-ﬁttgé) ng%ﬁ"?% Q)glbcﬁ? ?%%ﬁ FLia ?&lg)%g{aétlalgg substaagas3.
back surf ao@o:&e@&nﬂﬁ@ne%ﬁw Bﬁﬂf%tthaﬂgesél'é&ltcfd@tzewﬁlch'ﬁ a hSedRORS éﬂdeplto?rudes on
electrically connect a lead wire or a wiri
a front surface side of supporting substrate 3. To the other end of discharge electrode
15 2, which protrudes on a back surface side of supporting substrate 3, it is possible to
electrically connect a lead wire or a wiring pattern with use of solder (not shown).

The inserted portion of induction electrode 1 is supported by supporting
substrate 3 while being inserted into through hole 3b and penetrating supporting
substrate 3. To a tip of the inserted portion, which protrudes on the back surface side

20 of supporting substrate 3, it is possible to electrically connect a lead wire or a wiring
pattern with use of solder (not shown). Further, in the state where induction electrode
1 is supported by supporting substrate 3, discharge electrode 2 is disposed such that its
needle-like tip is located approximately at the center of circular through hole 1a as
shown in Fig. 1.

25 Discharge electrode 2 in ion-generating element 10a for generating positive ions
serves as a positive discharge electrode, and cooperates with induction electrode 1 in

ton-generating element 10a to configure a positive ion-generating unit (positive

electrode pair). Discharge electrode 2 in ion-generating element 10b for generating
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pattern with use of solder (not shown). Further, iggﬁ{%le@é{gfléw\ﬁ?'e?%%w
i nduction electrode 1 is supported by supporting substrate 3, :

di scharge electrode 2 is disposed such that its needle-like tipis

| ocat ed approxinmately at the center of circular through hole la as
shown in Fig. |. 25D scharge electrode 2 in ion-generating el enent
10a for generating positive ions serves as a positive discharge

el ectrode, and cooperates with induction electrode 1 in

i on-generating elenent 10a to configure a positive ion-generating

unit (positive electrode pair). Discharge electrode 2 in

i on- gener at hegptied wme servdstls af megatijentschbigedlec8RE) had toIpdrit¥ONith 3RR6Y6h
negative io%‘s serves .as a nei]gt' ve di scharge el ectrode, and ) i
cooperat es WEFCYeHRdQT geneEsting cleseat 10b i eakisgrerereselivigonizeneratingl st
to configur ﬁw@aﬁ@%&r\sge hg{:?jgener ating unit (negative el ectrode

pair). Further, conmmon | nhduction electrode 1 is provided for the
plurality of di sEiiegecdrehacindodizn cectiode Janpioaided for ta8 plupdlity BEdiSaHARe
pol arity, namel gosi tive polarity or a negative polarity.

Speci f Pcal | ?;IFCW %feﬁ gﬁ" OlRRETHRE S of esame Tolarits mamelyer aositive powityiove

: | . . - e . ¢ T y
i schar g o AePeflAR). CSFEMQNE it idnoaRiePicg BftrieBl 10 e BRpstng Bogive
provi ded wi ons,tcomnidwindigiion@leesodel isproQideLER M positivd8is leodes 2,

positive digcharge electrodes 2. As such, ion-generating 10el ement
10a for genk¥ &X¥PRjeFodiindugtion glaetrode Lismrovjdedewith b thraghehdles petoer at e

ositive io I ' f (8. 04 WO ositive iogn-generating.,
i ts. in i oarapod St bt oho S ipta AR S Dt Brrasneriting
comobli nduelement 16k éstdendiatidg pSsitifed¥hdi8 GohBgurt PR NEHH foVsendiaf fthfe

el ectrodes 2, for exanple, and induction electrode 1 is provided wth
two t hr oughioRbrtespliglityorldesr mepaeditive ianigeneBtingieits.of negat i ve

di scharge el ectr such, i.an.generat.ing el.enent 10b for )
gener at igng negat fl?l\cllgﬁ'igg?%é?% eg%lﬁ?qtéggg 51 n%g‘?gémi’%m&éﬁé’%?@ induction
negative i oglectRided ipbttfvitel i 9o AeRafive Li¥NarIRIoUSs 3, 37 GERFIALANY

units.

induction electrode 1 is provided with two through holes 1a to correspond to the

15 number of negative discharge electrodes 2. As such, ion-generating element 10b for
generating negative ions is configured to be able to generate négative ions at a plurality
of (e.g. two) negative ion-generating units.

With reference to Fig. 1, ion-generating element 10a for generating positive ions
located in region 121A for disposing the positive ion-generating element, and ion-

20 generating element 10b for generating negative ions located in region 121B for
disposing the negative ion-generating element are disposed in casing 21 with a space
interposed therebetween. In other words, the positive ion-generating units and the
negative ion-generating units are disposed in casing 21 with a space interposed
therebetween.

25 Further, induction electrode 1 in ion-generating element 10a for generating
positive ions and induction electrode 1 in ion-generating element 10b for generating
negative ions are spatially (structurally) separated from each other. Further, supporting

substrate 3 in ion-generating element 10a for generating positive ions and supporting
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Wth reference to Fig. 1, ion-generating el enent 18%qué‘r91/gTeI%ngt)i %098640
positive ions |ocated in region 121A for disposing the positive

i on-generating el enent, and ion- 20generating el enent 10b for
generating negative ions |located in region 121B for di sposing the
negative ion-generating elenment are disposed in casing 21 with a
space interposed therebetween. In other words, the positive
ion-generating units and the negative ion-generating units are

di sposed in casing 21 with a space interposed therebetween.
25Further, induction electrode 1 in ion-generating elenment 10a for
gener ati ng pbstrate Jdn iapngenarading eldmeni Wb fer gateraitg nkgitiveiions g€ festially Ng
el emrent 10b {{ﬁ% %il erati ne%igﬁ_aati ve ions are spatially (structurally)
separ at ed f SBRFE VPRGHE £Ad othery p Kos apted thathrducke electrode 1 in jon-
i on- gener at ydagra8ih L Likvg l.ons.and .
suppor ting gOBRglgg%H‘lq Ililtlgj\i}d\of%?é% g%%g%ghlgg? ir%gtl? gﬁ‘i\%mlﬁﬁ&t?ocl)ln@%gr?@ AR IRy

el enent 10hgdneratipe Rlemant Hip foe geteratinginepativarionssnat dledttivally He cbsdddtealthy)
separa%ed fro ackﬁ}ﬁ%tﬂer It is noted that induction electrode 1 in
i on- geter at $3G0 OHICE shstthatdhey ae afhisnme pagntidsi ti ve i ons and i nducti on

|l ectrode 1 in i ] : for. r.at i negat i
Cons. may el ect i SR oNEEAbR e I ot el C RER TR 1 RAP S iy e
at the samecipoit @} il povkdr glipplpripageorhbabs b DERTispbied RirgfloN 2b t@ES

circuits 12a, 12b, power supply  circuit 23, an ower supply I nput
connect or Z3PRFBE 4 %@b@@gmw@g@@mﬂ @nd the likes pggthwj peostiivg high-voltage

| t age- i Frouit A | ke, Both of it

by ghedol Dacarcai 128afd ke AR LFee G/ 19858 FlonBREd bhfife samsisubrate 14,

suppold ed dositive highreolmgbsiraudt Eakid disfodRa s &ésiﬁ? Ni @honednhiage (Sf'&ﬂfe%%n
g.

12a is dis Qselg in casing 21 on one end side (on the left in Fi
such that 813 suef) hakkis adincetiodempenerating elsineme hba fd zefiantigepaitatiog.

n that . . e R AN S - g1
oo no. 21 aveepiREABbFadl SR b Bt choing 1o gho Shocendkedenian tha
i s ad] acentrighoin Fig- De0ek tat NGs /1 &FBN idRBedRktirged] @r&ilﬁgf&?gggééﬂgg

ions. A part of substrate 14 supporting hi gh-vdltage circui
12b is 15| SEEREE 1enst weepart efsubstrate 14 shpportingiighivobiagen@ropins {24, 18b is

: 82: gﬁg g?%%ge el neernll{r_egl%g 1HEe'8n di%pzolsg)lgftgé pgsiit?\%qlg}l—ré nérgt?ngneelgn?érit\égd
region 121B for disposing the negative ion-generating element.

High-voltage transformer 11, power supply circuit 23, and power supply input
connector 22 are further disposed between region 121A for disposing the positive ion-
generating element and region 121B for disposing the negative ion-generating element,

20 In particular, power supp.ly input connector 22 is disposed approximately at the center
between region 121A for disposing the positive ion-generating element and region 121B
for disposing the negative ion-generating element: High-voltage transformer 11 and
high-voltage circuits 12a, 12b as described above configure a high voltage-generating
circuit 20.  High voltage-generating circuit 20 and power supply circuit 23 configure a

25 circuit unit.

In a planar layout in Fig. 1, an arrangement of ion-generating element 10a/the

circuit unit/the ion-generating element 10b is adopted from the left to the right in Fig, 1.

With reference to Fig. 2, casing 21 is a box-type one having a space therein. In
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Hi gh-vol tage transformer 11, power supply circuit %??”ﬁ%&qﬁ%%gplfxm64°
supply input connector 22 are further disposed between region 121A

for disposing the positive ion-generating elenment and region 121B for
di sposing the negative ion-generating elenent. 20ln particul ar, power
supply input connector 22 is disposed approximately at the center

bet ween regi on 121A for di-sposing the positive ion-generating el enent
and region 121B for disposing the negative ion-generating el enent.

Hi gh-vol tage transformer 11 and hi gh-voltage circuits 12a, 12b as
descri bed above configure a high voltage-generating circuit 20. High

vol t age- gentheapaaegn casirg A 1, icOgemaritipg elemestsaoby10b, highivoltdge SaRFIraF ¢1 2
25circuit U{I}i . I n agl anar layout in Fig. 1, an arrangenent of

i on- gener at ﬁé}"’@llt%‘lrtcu‘i L3 ke, POPETSUPPUNFIEUILRS, prshpayestshpply input

el ement  10bgdps, : th : - ight_in. Fig. .Wth
reference to FF%.QPEZ&, ﬁgadgglpgégdmg‘lﬂs??gthgtg%}% gtg%crhg(?}ea rﬁ%@lmlgdg%n ébgc%oured

t herein. | nthe@®8M01491/ TH (WD): 908640 the space in casing 21,

i on-geperating el.enents 10a, 10b, .high-voltage transformer 11, '
hi gh- vl tage ci re#iitgs2lihas anjopemisiophole 3pgiay Tor exaniple, 22 0x-dyne hevinor plate.

supply inp ar=Yel ; i sed. . ralid i s, attache a
nol di ng reglg3 %&%Qﬁgé%ﬂaﬁéé%[e ggiesls@? ’oﬁ%slﬁgfssbﬁigedﬂ “HHE 4 B&%ﬁi‘%’s&on
hol e 21d atthrdugh heleartplogionagenerstihy Blembats 108) Wt BrouERGR o Xommunication

i on-generating, el enents 10a, 10b Is disposed in casing 21 such that

each of thrtholedids | a of ion-generating el ements 10a, 10b is

brought into co td Lt h hol.e 21d. Sol deri.ng surfa si de of
each of ion- genggr%ia@% n Sg ecne;lagﬁ‘ieso g0 lﬁﬂ"ggﬂ%fa‘?%?lﬁﬂe’féiéﬁé%? 8?9 region
di sposd ng t 12 Chiog hisp@iﬁmeh@%{tagé-g@lelﬁdtﬁg%i&u@&@d hRGikb bien&HE %ch%ed

with a nolding resin_31. Here, high voltage-generating circuit
confi gur ed WPIEWEHRYM3 V.ol Hagehigh sokdasrgeneratiog amchit2Qeenfighted gethchigloui t s

12a, 12b, Lon- ating, el emepts 10a b rve.as a

b eyt oo WRghe D ASREIEYL 15 RLRTRIAG, d00s PR 387 B3 shspaing cemens
i nsul ati on Iy, S0H§eeRs dsnchikhoolBag ngur Tﬁ&%fo?é,qﬁ?is&}é}graﬁlg!tg‘?éihfagcesiﬁﬂflaﬁﬁﬁ
side) of supporting substrate 15and the region for disposing the

~ hi gh vol t ad¥-syiseting thag§ack sucfate sidetthe seddéringesutface sdd)rof smppditheg Ubstgate 3
nol di ith e_of 0 resj.n), cept for the ion-generatin
por t1 50 "oreh diEtsBionitd PG ihecfithiet voBase-bemsrating Myt Po ke Gurice
side of SURPGIALNETE gSMBRiANEN Be- of{aﬁ ehOFy RERT SRke TAML I ene@iL "9 21

has a step 21c whi ch abuts agai ns
portions of ion-generating elements 10a, 10b (i.e. the front surface side of supporting

substrate 3).
In the present embodiment, casing 21 has a step 21¢ which abuts against

20 supporting substrate 3 of each of ion-generating elements 10a, 10b when ion-generating
elements 10a, 10b are disposed in casing 21. By allowing supporting substrate 3 to
abut against step 21c, supporting substrate 3 is positioned, and additionally, a resin is
prevented from flowing toward the ion-generating unit side during the molding. It is
therebjr possible, in a single molding step, to mold the entire high voltage-generating

25 circuit in the region for disposing the high voltage-generating circuit, and mold only a
side of supporting substrate 3 of each of ion-generating elements 10a, 10b, which side is

opposite to the ion-generating portion side, without molding the ion-generating portion

side,
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20supporting substrate 3 of each of ion-generating0 3%%%%@%19@5».%3@40
when ion-generating el enments 10a, 10b are disposed in casing 21. By
all ow ng supporting substrate 3 to abut against step 21c, supporting
substrate 3 is positioned, and additionally, a resin is prevented
fromflow ng toward the ion-generating unit side during the nolding.
It is thereby possible, in-a single nolding step, to nold the entire
hi gh vol t age-generating 25circuit in the region for disposing the

hi gh vol tage-generating circuit, and nold only a side of supporting
substrate 3 of each of ion-generating elenents 10a, 10b, which side
is opposite to tﬁ@thlr@ﬁtrgleme:rﬁrgl hgnphfrpne@amt smtledimend, Beatio (/d)iofd sb&lﬁ‘ng
i on- generatl ortion. s%ﬂg 1/ TH (WO).: 908640 :

ref erence t% g’eeﬁposi‘thvet h?flgﬁ§ "tro ged pesstive élS‘Pl'B%fgecﬁl@(mOﬂé)? Votth a
spaci ng pl n

di schar ge elfég%%?;aé&gﬁﬁe% ﬁeorf gggﬁ%l?ﬁ(?g lgll B{& & ﬁlg@fo % 03& a‘hS’faénHl%
is 3 or norefthetht®.i$7dr | ess, and an exanple of the ratio is 7.4.
5Further, dianmeter d of through hole la is preferably 4i mm4)15 nm
spaci ng pl bet \/\B@Hﬂ’ﬁ’bﬂ‘%m‘?ﬁ%f dpEhrenshdiads baispoeferablyana m&@dﬁmmn spacing

di sch 1, < 150 f er abl
S5 115 wm A Sshindsids dRCRIEE BRods 2B fech Ve ERnafitr iy 2 gt
al (Fig. 1)pmfeaaw;a dkp1bt li(d:lnﬂ) afd p?@féifalSl?B@klrl@%%nCl Aﬁ%k&ma%%ha%n%‘# gpter

preferably has a thin and corrpact shape” having al of 70

20-40 mm 1®alﬁg2élxs dﬁﬁnsdhjaadmgth al (Fig.Ngxt 3 witkls bt (Figi D mﬁl&;kdeszscrm@@ 2)
on how resp ‘\é/é H}J{ naI Ierrents ar e}ﬁej ectrically connected

Fig. 5is a i aSBIIBBI?n FAYPasapethauing g of dPd S8 Mg e 30c40 mm,
the figst edﬁaq;(jldpgn;o@fn'the present invention, and shows how the
functional elenments are 15electrically connected. Wth reference to
Fig. 5, ion-geneNextidegcrifgionowll 38 matelondesy mspative AsicfighaPdlements are

i on- generat i ng“iﬁhemants Oa, 10b, high-voltage transfornmer 11,

hi gh-vol t adeei A FPmestsd. 10h, power supply input connector 22, and
power supply ci rgggli Lt ted.tha wer
supply i nput conlﬁgc%gr%%%%&lég g??%c@%%%bogﬁg%wb t‘?gb érg&:%&%xﬁeﬁgfﬂéeb 5t s

di sposed i remhodliment afthegréint 1avm1t@noadd@hoﬁfaﬂ1bwtth€ﬁﬁl@ﬁoﬂa$ cleRRS Qe t 0

20an tside of quter casin to thereby allow a power supply to
be ¢ ect %ﬁ¥ awmecteﬁ %/nh reference to Fig. 5, ion-generating device 30 includes

outer casing 21, ion-generating elements 10a, 10b, high-voltage transformer 11, high-

L

voltage circuits 12a, 12b, power supply input connector 22, and power supply circuit 23,
as described above. It is noted that power supply input connector 22 is structured such
that a part thereof is disposed in outer casing 21, and another part thereof is exposed to

20 an outside of outer casing 21, to thereby allow a power supply to be connected from an
outside.

Power supply input connector 22 is a portion for receiving a direct-current
power supply or a commercial alternating-current power supply, which serves as an
input power supply. Power supply input connector 22 is electrically connected to

25 power supply circuit 23.  Power supply circuit 23 is electrically connected to a primary
side of high-voltage transformer 11. High-voltage transformer 11 is for stepping up a
voltage inputted to the primary side, and outputting the stepped-up voltage to the

secondary side. One end of the secondary side of high-voltage transformer 11 is
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out side. - Power supply input connector 22 isO%R%Ié; g (WG 908640

receiving a direct-current power supply or a conmmerci al

al ternating-current power supply, which serves as an input power
supply. Power supply input connector 22 is electrically connected to
25power supply circuit 23. Power supply circuit 23 is electrically
connected to a primary side of high-voltage transfornmer 11.

H gh-voltage transforner 11 is for stepping up a voltage inputted to
the primary side, and outputting the stepped-up voltage to the
secondary side. One end of the secondary side of high-voltage

t r ansf or ner elgdtrically 08RG d/iTdciNO:lectBOREUOS @kk of foncinkMtif®Blegehted 04 0
i nducti on eL@Jctr de}} of eg h of ion-generati nq el ements 10a, 10b.
The ot her ehtP of R ERGR &&e)ﬁegqn&@wquﬁfd?ghmq tage &rangfarmsr dd ieeledttically
el ectricall MLALO0S] T -hi Ci.reuit 12 0 .
osi 1 ve di S Reree P OV nBAO IR 1240 BOMR " Ui<Eigr gl ofion
gener at i ng posiating eleimens]Oadbd g@leeting ipositivy iche e Gl eHobily cRBRERY vise

hi gh-vgl tage ci.rcuit 112b to n_e?ati ve discharge el ectrodes 2 of

i on- geMer at 15831 Wakweoltagsisircwi 13 troregetivydisdhgeas alestiodps? of ion-generating
Positive highsvol IEGHI I onfigured to apply to positive
di schar ge e%lgrg{t/r?lolgg%% é:fh i g1 3%?§%§’ngaw ng a positive polarity with
respect to i nducPasitivediighsvaloge citcuifIth i6 egmiduys 1 | os ] '
12b is configured to _appl¥ ?g negative di sc%lar ge ?glg?&ggf)?ggeea%&%%% gh
vol t age haviiffgroseReigh veliags haying ¢ pasitive pelerigovith wspasti tcindusiion electrode
el ectrode 1 b Satd L i bl Q. generate dual -polarity.ions,
nanel vy, pos}’tailngélla‘?El gﬁ{gﬂéﬁg% rlltg e;‘fsl:ré\?lgeli%ﬁ%go guredetwf?lyt BERAUVREISEHATES | |
be mab@e on deqtrdti2gihigh velheehating 2 RejdREB] RALAN
present enbodi ment. lgﬁAs _sr%gwn i% tﬁée R’Iegﬁ agibgvvﬁglﬁésgﬁgg@%{@%léd;ﬂ%aﬁ?g
cr oss- sect i bnalt Ithegpy possible. togep@pte dushpelaiitysous nirotle, Risdive sofsanded

at the bott t%e%? of the casing. lon em ssion hole 21d is di sposed
i mredi ately ove Shrough hole la of induction electrode 1. It is

t her eby possi bl eNéa, M&bﬂioﬁ&ﬁﬂ%%&%h%ﬁ?ﬂ&@ﬁg@raﬁ&?gf ﬁ@g@#h@ﬁag%f}ﬁ% e,

i on-generating device 3 i

via ion emssion hole 21d an
| a, and eni%@sing fxsthy prrsenftesabodiménsn-

15 As shown in the plan view in Fig. 6 (A) and the cross-sectional view in Fig. 6 (B),
ion emission hole 21d is formed at the bottom plate of the casing. Ion emission hole
21d 1s disposed immediately above through hole 1a of induction electrode 1. It is
thereby possible to see discharge electrode 2 from an outside of ion-generating device
30 via ion emission hole 21d and through hole 1a, and emit ions generated at ion-

20 generating elements 10a, 10b to the outside of ion-generating device 30.

Alternatively, as shown in the plan view in Fig. 7 (A) and the cross-sectional
view in Fig. 7 (B), a part of the bottom plate of casing 21 may be made of an electrode
lid 25 which has a structure detachable from the bottom plate. Electrode lid 25 has an
ion emission hole 25a formed thereat.

25 It is noted that the cross-sectional view in Fig. 6 (B) is a schematic cross-
sectional view taken along a line VI-VI in Fig. 6 (A), and the cross-sectional view in Fig.
7 (B) is a schematic cross-sectional view taken along a line VII-VII in Fig. 7 (A).

Although ion-generating device 30 described above can emit single-polarity ions,
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. . . 08RO1491/TH (WO): 908
20generating el enents 10a, 10b to the outside of ion-gener atl(ng) 640

devi ce 30. - Alternatively, as shown in the plan viewin Fig. 7
(A) and the cross-sectional viewin Fig. 7 (B), a part of the bottom
pl ate of casing 21 may be made of an electrode lid 25 which has a
structure detachable fromthe bottomplate. Electrode lid 25 has an
ion em ssion hole 25a forned thereat. 251t is noted that the
cross-sectional viewin Fig. 6 (B) is a schematic cross- sectional
view taken along a line VI-VI in Fig. 6 (A, and the cross-sectional
viewin Fig. 7 (B) is a schematic cross-sectional view taken along a
line VI I - VI theipiespnigembpdimgnt isdjas¢toerythe ipemigethat bipblag iahevrianel3@ositive ions
descri bed agn%vl% can .emt singl.e- ?ol.ari t¥1 ions, 08R01491/TH (WD) :
908640 t hellPr EE&NC 18%?58???@%@1 OB P ATE: FrOCT3EE RYSGUSIAG PosisAospna

i ons, namel yiscHags 4 g SSosARE dReRRkEd ¥Both QRS 2255 ﬁég,aﬁée% s fﬁgge{lérxt%d
ions are generated by causing positive corona disc ge aP tip of
posi tive di ketrsige negasive comes ddchagalatrtbe tip iof acganins datiargeslestaides2by A
causi ng negatiwe cor.ona discharge .at the tip of negative discharge

el ectr gdes Wave o i his @Pﬁ?cflﬁ n%gzgﬂﬁ}l@r lm@ecﬁ%?felﬁaﬁdi zqirest Pyt AT ed

her ei n, andygrghin®etirrBm: : I, Q0= GUr-r ant 8

positively or neggt i vel?{yv?ﬁg%gl??dg%sga 5%@%83?%{&%8%0&1 |?’veérz{(?ﬁ}g?l blES%g

negat i vel y, pwtivelyerinegativelyaur thy lie Hiaging adligloositdes iised. A voRhier@fue is

val ue is selgch:C d t% faféilg vvi}hin a voltage range that sufficiently

causes di scf: ffgtaﬁ I uythip poltagsrangs hatsuhcientlysapsasalischarge epbenables

10Here, posg gﬁgoh?f\@ E&%b%@‘i’cﬁ-‘ds B¥..d he inventor are cluster ions each
I i fi 3 as a yc?

of which is identi rogen ion (Fr) having a plurality of

wat er 10ol ecul es Hereapdsitivetidrerin@ndudris, the (itheAtoe af L& a8t cRSF FhicHZO) -
(mis a nat.gral Qunbgrér. Negative ions are cluster ions each of which
igentidied 272 Jygrge

is identifi®eM ¢ o8 (H ovingpaplimaljtycfpratermplequles atigghest

nol ecul es ther epresent ed, as ,02- (H20)0 (n
1o o nat ur aPeREE SRS e S 0L DAL AL | JNeehevdine
amount of Hwé HREkr iohireach of WiadHE &lenfifig AT ah, ' [ NAN=TeF
pos:Jti ve iong in)ei]r?ﬁel a?r, and 02- (eﬁZO)n (33111 ?ﬁggg&iggggaihgﬁg%%@ﬁgmf
whi ch are |d&nt npleedenastasherhthereercduodsanidrare teprasented bo Ob (EyQR€n ifa napiral

attach-to and.s rr§u P‘ fgnguses. and viruses floating in the air. Wth
the action Wﬁ?@dr Q& °fr 34 ?&f%lf}@épymﬁg%lﬁé?la_t%saate aopunt of He(Ha(h Gnis a
oo be ol | rintaBinifer), WhicRRCERiG S oA Lo R AR OIS
confi gur at i maturelfnuaiber), whithessidegiflediab neydtive horisSn @ik £X 81 t9pQRfofidiR attach

el ectrical apparatus that uses the above-described ion-generating

devi ce. Fid® agg swropndduagises indeingses flaating instheairat Wash the astionsf lydroxyl

conf i gurat i QAL (-&fehiérated at that time, which are identified as active species, the floating
20 funguses and others can be eliminated.

Next, description will be made on a configuration of an air-cleaning unit, which
is an example of the electrical apparatus that uses the above-described ion-generating
device.

Fig. 8 is a perspective view that schematically shows a configuration of an air-

25 cleaning unit that uses the ion-generating device shown in Figs. 1 and 2. Fig. 9isan
exploded view of the air-cleaning unit shown in Fig. 8, showing how the ion-generating

device is disposed in the air-cleaning unit therein.

With reference to Figs. 8 and 9, an air-cleaning unit 60 has a front panel 61 and a
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25cl eaning unit that uses the ion-generating devicgsgﬂgﬁﬂfpﬁ(gga%?oﬁﬁmj
and 2. Fig. 9 is an exploded view of the air-cleaning unit shown in
Fig. 8, show ng how the ion-generating device is disposed in the
air-cleaning unit therein. Wth reference to Figs. 8 and 9, an
air-cleaning unit 60 has a front panel 61 and a O08R01491/TH (WD :
908640 body 62. A rear top portion of body 62 is provided with an
outlet port 63, through which clean air containing ions are supplied
to the room An air intake port 64 is forned at the center of body

62. The air taken in through air intake port 64 |ocated at the front

of air-cl eahPdtSniA r0 toppartiomntodyys2nia psovidedt witloargbutiet bbhica! tHiegh

shown. The é/%i i

cﬁ%peed air s.sugglied fro Oﬁ'{let port 63 to the
outsi de t hr Ough “x°F A1 ORI 188s are supplied te theforRy arinray igtake pert3d is

shown in Fi @igmed afihd cénteSofddgened Th i iCRBhA that
forms a passage of t_hencl céaneg air. ?Sﬁ-tggeﬁg‘% gﬁ?‘%n%%@?algg%gg%ﬁslocated at
di sposed t othgdiambb@air-cleening unio A8 it dkeanadby padstigAhcbughBiibr SRISHE®N ASTRS

ion-enktting uni.t .onto.tcp flow of the above-described air.
Exenpl &ry dREEETIS RPPlF oM. ilepert PA o theesdatbromghndyn Fsbiaife a

position Pl rel atdpy, ; t: t a position P2
relatively far f rgn?gﬁﬁaﬁggﬁggéﬁ(gg{,olv@n%}%géshésg%%éﬁ @fagh%d tq,4 patf ﬂffaﬂe
passage of tdsmgdisrthatBiyrmd 4 passayy difile dleaied ai I 160oHRASink MEOHOBO is disposed
ion-emtti ng) unit 21d.in ion-generating device 30 as such,

ai r - cl eani n§ Qffble GEmbions trpuahciols2 | & vhidnrervesian gn fonrmittong, unita oetoythe

a function |y j o] i | ean.air,..t hrough, out | et
port 63 to e hurakRodyBlifed B 7Sty BsBRRGhelss imsesiFthing dewor AL
preseb enbmay melntic alpotitionP 1 pelativelyeoiendoulBOpAILER L HRiticA TS ﬁ%ﬁ@él??ﬁd
at ion-genefati nﬁ device 30 can be delivered on the air stream by the
air bl ow unfemELfFt RRakehgay othes pesitienshwithinghe passage aféhé ains Byellowing the
negative i i 'tQ;Eili';e outside of the unit. In_the .
present e rrboggvfrirgﬁtt? ﬁgﬁ q}élitoﬁlgg [CaAT Ry e 2 ]%dg 19lsgPerpiog dryes3 éég sieh, air-
exanpl e 20aodleanhg eifitedtX danGahiedPRBioAlddReratiiyMRY Bt r . '
is not limted thereto. The electr iggalraéppar atouns’hglngf}?h %ge%%ﬂ, 6'?/8?11%&91@
addi tion t dobheloas with dean airg thipwgh outlet pprt-63dndhie ouwsiderg uni t
(ai r-ponditionergs.g,a: coolin aratus, a yacuumcl eaner, a .
humidifier, a de‘f\{f}lr%%‘ icﬁua&?‘{g%ﬁg%ﬁ?&’fﬂf%éf’ thePresYy elago‘ihmepfs bgth of positive
el ectrical iempaidaicgstivieliahs Sasraddd Alidn-Bé I devi b 8LihA% n
the air stream ZS%ex_t dseé;%rriapti Ol’ll %erf&“égieﬁ@ggvfgé’ggqgﬁl frjr%:/ﬁl}gﬁ%d ot tfie &
ef fects of Stgambydbesit blombierdt (asmassage), so thao bothi of @okitinsioan andegatilve/Rns
i ons gener . di rge dis ear by being reconbined at a nonent
e Se g IR B PR

of production, d™hen a positivel y-applied or

negat i vel y- appl iladhepresdnt efBodideh@eh Sirldnin@ i aVi ’

pofarity, or by bei_érelﬂ) \&h Air c'fl%nfng%trﬁ%’bé& Rsdrfotd a3 fin example
20 of the electrical apparatus. However, the present invention is not limited thereto.

The electrical apparatus may also be, in addition to the air-cleaning unit, an air-
conditioning unit (air-conditioner), a cooling apparatus, a vacuum cleaner, a humidifier,
a dehumidifier, and the like, as 1ong as it is an electrical apparatus that has an air blow
unit for delivering ions on the air stream.
25 Next, description will be made on functional effects of the present embodiment.
Positive ions and negative ions generated by discharge disappear by being
recombined at a moment of production, by being neutralized when a positively-applied

or negatively-applied electrode attracts the ions having a reverse polarity, or by being
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ions and negative ions in a space, and the |ike. I n contrast,
in the present enbodi nent, the positive ion-generating units
(positive discharge el ectrodes 2 and i nduction electrode 1 in

i on-generating el enent 10a for generating positive ions) and the
negative ion-generating units (negative discharge 5el ectrodes 2 and

i nduction electrode 1 in ion-generating elenent 10b for generating
negative ions) are disposed in casing 21. with a space (region 121C
for disposing the high voltage-generating circuit and the |ike)

i nt er posed Bovérakizask hyeaoHision befveeen\positive idnsraed oegative foms pos sdceeand the like.
i on-generating upié% ar%}d. tEe ne‘%ﬁti ge lon-generating units can_be

di sposed separ at &1 PFFENCAE RresTh SMPpdiment theposiiiygions genegatingunjts

t her eby posgiobitie BRcHPEY §¥@Rided DendPRalithdeldRidde g‘?ﬁ'ﬁfng%e%gr Gh %ﬁ?’le 10a
positive ion-generating units and the negative Ions gener ared et Fhe
negative i ofer gerrsating negitiveidns) dndahe begatiye ieuigenatating dnioy (negstive discharge
reconbi ned VYI tth eagh {l)tr\ger’ and it tfecomas possi ble to efficiently
emit bdth of CEtRdeRdEnd mekcticr leciiode f AR Ionagpnerafias pisment Whdfer senesating of
t he devi ce.pn it Mg |, ORI~ I i 1 he.
negative i onﬂ%ﬁﬁi@@i%ﬁﬁﬁﬁg gﬁﬂl%’,ag?gQEivgi‘gggé%tciaﬂﬁ §§ ilt%zciifp%glfﬁl% the
space i nt erlygh oftageeeetretivgeartuitiand phedike irtvvposed thérabetaagt iﬂgﬂarﬁi&éﬁui t
such as thaghi %h vol{ta e- gener ating circuit can be disposed in this
space. Ther SiSFiare, e RASItiyE dan-ganerafife Bhits andihe Noeative jassgenerping units can be
respective | j i hi eve..si ze reduction
and compact amIRT RkBu RCRRAPE b O BB RS B F RS soitiF e
by i obd genepravénh thedmsitive i3 geterated ai thetpdeitiodjon- @AuGEHg ufies 4ddahe hfitive
20range of .uses is increased, and that the |limtations to be inposed
on the di spQ8fg5ngrtedatihe nagatiys io-generpting wnitsdTamn being detealizedbe and

i on- gener at4 i i onsj to be und.ed on th
Cl oot cal saamad fin dhbl singiy it £ BEheh o F R BpmB e pat afghe
uni ts, the pugatios andtheyrpemialibACioWRl diisid@ptthedBREe Ci rcui ts di sposed

in the space can be disposed |aterally on a plane, so that the
25t hi ckness of i OWthge ks pasitig iom-genesatBy units and the negativedom-generating units

Th re, J.t 0sSjhl : Ly ion-generating device 30 in
erelare, i agphafoans N LG arplic gene L og, g e S0
passage, r esothet tigeuitsuthy Hi difolthfe-80MPAtHg HRh® 84l bd di¥posed in this space.

Therefore, it is possible to efficiently dispose the respective components in casing 21,

and easily achieve size reduction and compactness of ion-generating device 30. An
area to be occupied by ion-generating device 30 itself is thereby reduced, so that the

20 range of uses is increased, and that the limitations to be imposed on the disposition in an
electrical apparatus are reduced, when ion-generating device 30 is considered to be
mounted on the electrical apparatus.

Further, the positive ion-generating units, the negative ion-generating units, and

other circuits disposed in the space can be disposed laterally on a plane, so that the

25 thickness of ion-generating device 30 can aiso be reduced. Therefore, it is also
possible to apply ion-generating device 30 in the present embodiment to an apparatus
having a narrow air blow passage, resulting in improvement in general versatility.

Further, induction electrode 1 in ion-generating element 10a for generating
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Further, induction electrode 1 in ion-generating e?errer?tglllT(%wgl) 908640

generating O08R01491/TH (WD) : 908640 positive ions and induction
electrode 1 in ion-generating elenment 10b for generating negative
ions are separated spatially fromeach other, and in addition,
supporting substrate 3 in ion-generating elenment 10a for generating
positive ions and supporting substrate 3 in ion-generating el enent
10b for generating negative ions are separated 5physically from each
ot her. Therefore, it becones possible to provide a space between
ion-generating el ement 10a and ion-generating el ement 10b.

Further, repsiveiomsmnflgrdugtigpdsitnael oim-igmaeneaitingg:lehanme ob fok@Rn&atng

region 121C for. di sposing the hi ol tage-generating circuit and the
like are se%eﬁé‘feelang?eﬁg&trﬁa&thqfé, OB} fRCh Qéebrﬁniﬂ@g@éﬁn’ qupnesiEigng

| on- gener at 4uBgtrfb 8 e n-gkABradfd clefigh ing QALERORIN0Gnd fe 0L af
vol t age- gener atri ng ci rc%e?lt aan%let he ‘?{bﬁ‘éf%ig%‘{egﬁ‘gég’gklﬁggﬁ’ys ;g)%&r ?l}ptpf’gﬁlg
21b. Ther ef wbeirate 8 in pngeseialihg elementol b fohgererdting @epitie ions are separated

vol t age- gener at i circuit. 20 ip region 121C for _di sposing high

vol t agi- Sen@walf?lﬁé‘f%v Pé‘ﬂﬁ qtherp ;[nrli'am?f%@ It preomes @pswatﬁgpr@yidgmﬁpgw hgtween
only a si deoRigeSdtRRQY diidiht 54 € | ' is opposite to the
i on- generat'f)ngg.eporti on s_i de, Qémﬁ('g ﬁ’%ﬁeﬁ.ﬁ%#@# %Igg#lt%{ﬁtgﬁb()n- generating
portion side, inFutieh redion ¢yl Aforldspdsihpfion-gélicsaRgichind® 304 Anteregion 121C

i on- gener atlgl'on . el enme thl:lﬁga iand region 121B for disposing negatrive
i on- gener at ﬁg‘S%cF ¢ higgyoltpge-ganeraisr ebpuiparykihp like are sepdrater dmtpastition

‘ t t hj = t 1 i - i i .30 wit
nonor ol o itelith 1298 SO0 e fon- sk ATRIR 08 B S 2 Eebr ne
respetl i ve disposingtise high eoleigesehiratinnelragitng tRe KieE Eé}ﬁ&tégmﬁﬁ@ﬁ‘glb.

t hi ckness, and congact ness of the ion-generating device. ing I's
conduct ed biReratie. ispgssible tpmold the eplirnbishwolags-generating Vituit 20cheegioe e

to Fig. 1, I [ - on;: ti.ng .devi.ce ich is | ocated
in the | oner | Ca0f Bphinedigl ArAEIRh Rl A e S e oal®, e o
pl ane 21U, méld ohlyiasideosfsupporting kit trefers whidh Sddik oBB@si{értélm gn-lgbﬁerating
di sposed to face upward. In this state, as shown Dby a bold arrow in
Fig. 1, a rRFERIYde @dihqul moldinjedhe éan-gererting pogeneidel immck 6imgionel 230

h oY [ i ded I 21U. Th
ol ai kg 1 eornt s B0 RS-l cRinfl 1 B reBoR024E durieaios 11 om

the | ower pgitivedod-Bencritpglelddmint 106, CRS MBreBi poddbld 1 Sadil '
region 121C for di sposi nggt he hi gh vol tage-eg%g%rat%%g@:%léﬁsfbgﬁﬁ tP%e

like, the highdvaligse pertionfof innsgenstating ldeviea 80 mathsuse bAmestinf refingh in an

insulating manner, and thus dispose the respective portions more closely, and achieve

reduction in size and thickness, and compactness of the ion-generating device.
20 Molding is conducted by, for example, the following method.
With reference to Fig. 1, a plane 21L of ion-generating device 30, which is
located in the lower part of the drawing, is disposed to face downward, and a ‘pIane 210,
which is located in the upper part of the drawing, is disposed to face upward. In this
state, as shown by a bold arrow in Fig. 1, a molding resin is injected into ion-generating
25 device 30 through a mold injection port provided at upper plane 21U.  The molding
resin injected into ion-generating device 30 accumulates from the lower part to the
upper part of casing 21. At this time, in region 121C for disposing the high voltage-

generating circuit and the like, the molding resin flows onto the entire surfaces of high
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supply circuit 23, so that the entire circuits are nolded therew th.
In contrast, in both of region 121A for disposing ion-generating

el ement 10a and region 121B for disposing ion-generating el enent 10b,
the nol ding resin cannot flow onto the ion-generating unit side of
supporting substrate 3 (i.e. the 5 front surface side of supporting
substrate 3) because of partitions 2la, 21b, and coats only the

sol dering surface side of supporting substrate 3, which side is
opposite to the ion-generating unit side. It is thereby
possi bl e t ovoltagehgenaratingssireglt €0rml gower Sipply, cichie 2B] ghthvodht afigre RRESItORe

of ion-generating device 30 and avoid nolding the ion-generating unit
in eac hgof ?%tﬁ‘?ig@féﬂwlht ilﬁéoéqr%ﬁ%éﬁbgfhﬂfd%l%g?lA for dispoging fien-generating

[ [ t Nt ; ‘ Enduct j | ect r ode nd . .
i schar go. o ane 9ed g Rai G HAR AT Bl Ik dc Ol e RN ERivine.
3. It is thesielpnmodeivinto the ioh-gensratnadimiidCeRpportig kiRIARI3UME. the
direction ile regulating a nmutual planar displacenment between
i nduct?on \é\g%fgtsl‘lgﬂ‘”é’ S’i‘?ea?fd‘uﬂi’%f@%f‘%tfétpédtbﬁmOﬁpartitiOIiSSZIE,SZlPt\))eambgoats
ible t Lr in.positiognal rel ation between
POt o YL INSEIEHHESeRE BELF o MAhAL0S, wheh Bl RS e
accor di ng tionigererpiigsenif siégrbodi ment, through hole | a has a pl anar
shape of approximately a perfect circle, and the needle-like tip of
di schar ge el ect ribdethoreby possibla toameld, inResinglevmelding s;em allle lﬁ'gh-gbhe;g:erpogﬂian
iew. Th - osshhl.e,to.20uni.f orm.ze the el ectric fiel
generat oa neruesr sl EPBR Hefu b e np it Samryi it fuhstion
over BBO degpnemsing Blefleatd 105,€Mb, The present inventor has found from
earnest studies that it is possible to efficiently generate and emit
bi pol ar ions, nafHEther, asesdingite thmsseahdnbmrljmbi(ljtvmdhm eladmiokiefl and '
i evi i i i d t hickness, and conpagtness of .
on- gener atg R eB48 7 G ibatelige St fBOBE P BEe Spakirigenby
bet ween posidsiibie td nfifiaseaf mloefioial thehel Ol W1 He D AR Pyt
el ectrodg ?V\A’Ith r espect t%&idi aneter d o t‘hro%nh %oel g@ﬁa (%fgae%lgélﬁl of

i on- gener athlangr disphresment deaveen Onlutiionbdedrode Inamraliswhalgd ec®odds@ss It is

i ' i natter be described. . . ) ) ,
This {§ at urtger\%jlz Los@ﬁ)ieetlo re uce causes o? EITOTS ?n positional relation between induction

electrode 1 and discharge electrodes 2.

Further, according to the present embodiment, through hole 1a has a planar
shape of approximately a perfect circle, and the needle-like tip of discharge electrode 2
is located at the center of that circle in plan view. Therefore, it is possible to

20 uniformize the electric field generated between induction electrode 1 and discharge
electrode 2 over 360 degrees in plan view.

The present inventor has found from earnest studies that it is possible to
efficiently generate and emit bipolar ions, namely, positive ions and negative ions, while
achieving reduction in size and thickness, and compactness of ion-generating device 30,

25 by setting a ratio (p1/d) of spacing p1 between positive discharge electrode 2 and
negative discharge electrode 2 with respect to diameter d of through hole 1a of each of

ion-generating elements 10a, 10b to be 3 or more and 9.5 or less.  This feature will

hereinafter be described.
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08R01491/ TH (WD) : 908640 To cause stable corona di%S&Oealﬁale/Tg% (VtVE)g %98840
of discharge electrode 2, a required voltage value of a high voltage
to be applied between di scharge el ectrode 2 and induction el ectrode 1
vari es depending on the relation of the distance between the tip of

di scharge electrode 2 and induction electrode 1 (i.e. a radius (d/?2)
of through hole Ia of 5induction electrode 1). If a radius (d/2) of

t hrough hole Ia of induction electrode 1 becones larger, a required
voltage to be applied becones higher. Therefore, the sizes of

hi gh-vol tage circuits 12a, 12b and hi gh-vol tage transforner 11 becone
| arger and the rEgodusedtaploweronasiischarpeas#he tiprafslischarpg elettrédeds v rafuiifyd
fromthe viewoint of .reducin si%e and thi ckness of ion-generating
devi ce 30, Vihiaghveluspha figh vpliatedp B Rplisdhstween dischange electod Zend it i s

not possi bl iﬁdﬁdﬁoﬁ%&@irbﬂd@?@ﬁ{é@td@?érﬂiﬂ% %hggd%{%ﬁb? idfg%néeﬁ?%{ﬁ/g%n ﬂ’%ﬁ% of

and thickness. In contras I'us
| a of i nductisahargeletectrodel? add induetionedainode )l (5o dadiug (d/2H6f theshoh GloleAteof

tob i, S | d. Hoy th bet d h
Start ol t dGERn el B iseTagAdR) ahtrergharols etjoabsoorbstrode |
15smal | er, j Ty o [ o | t t | j,ed
and al so. nelceg Py g e e o ek Bl el ¢ R B

di schar ge. of high-vidagediratitstine, Ehame hilesesliape ahifedhe 31 &B&n@raege%%d the
inventor has further studied the relation between dianeter d o

t hr ough hol"&IHEEdJIOWer i iBseassd dradiingina deviatian siompiheiviertpodit of seduieinglsize

bet ween posj.tyis: J t apnd. negat.i ve di schar.ge

206l ot r odand. ickidsS 6{1BhAENGEE dR% 38, AEHARHRl R apL AT EE o Inger
shownl0 n Fiword3(t isebepsusibRaoethblyF@mnbraed ion9 While RlmihiRg réueaEits ankdC
was configured to have supporting substrate 3, two diScharge

el ect r odes tick#gsport ed by supporting substrate 3, and induction

| ectrode 1 havi ol a.at itions.opposite to the tips
of i schar ge ol datphiig 188 0BT Bt raPsfThatn Te e RBBR e sTeckHb A 5t | ng
el ement s 1Qxcessively@all NerelitPedNoHaBAISe Micd CAIESIonehAS TRIwdver, 3R Mhge

as a positive discharge electrode, and the other was set to serve as
a negat i ve bgtweenrdjechaige starioudtagsarha spark disphaggaizamitiony olthgmbetomed Oc

wer e {J spose rally. At.this ti he arrangenent aof polarity, of
di sch%’r ge ZSH%%:I%I?%V ecg fﬁf}{(eﬁgﬁﬁﬁlg%oﬁg{r%@@tggeg@%@gghed, and also Makes it difficul

to achieve stable ion emission by corona discharge. '

Based on the above-described studies, the present inventor has further studied
the relation between diameter d of through hole 1a of induction electrode 1 and an
optimal distance pl between positive discharge electrode 2 and negative discharge

20 electrode 2.

Initially, two ion-generating elements 10c as shown in Fig. 10 were prepared.
Each of ion-generating elements 10c was configured to have supporting substrate 3, two
discharge electrodes 2 supported by supporting substrate 3, and induction electrode 1
having through holes 1a at positions opposite to the tips of discharge electrodes 2,

25 respectively. In each of ion-generating elements 10c, one of the two discharge
electrodes 2 was set to serve as a positive discharge electrode, and the other was set to
serve as a negative discharge electrode.  Such two ion-generating elements 10c were

disposed laterally. At this time, the arrangement of polarity of discharge electrodes 2
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was in order of negative/positivel/negative/positi v%s 9151%1{%(Wg)t 998c§40
the right in Fig. 10. A.di stance between positive discharge

el ectrode 2 and negative discharge electrode 2 in one ion-generating
el enent 10c was set to be El. A distance between positive discharge
el ectrode 2 in ion-generating elenent 10c | ocated on the left in the
5drawi ng and negative discharge electrode 2 in ion-generating el enent
10c located on the right in the drawi ng was set to be P1.

Furthernore, two ion-generating elenents 10a, 10b as shown in Fig. 11
were al so prepared. These two ion-generating elenents 10a, 10b were
the same aswahiosedstufwegitivefpogitivd/Bedarive/posiireiicth itigd e R tic $i g1,
and the arrangerrRtn({.’%of olarity of 10discharge el ectrodes 2 was

nodi fied. In the A8 ReyEsa Patiiiyrdisthapgarlecirnda 2 andmegativeidipcharge t he

o angerent il RBAGL  ALASIBNARCE R GRIGEIAAES, |1 REERE o2 e

negati ve/ negati ve/ positi ve7 posi rom

Fig. 11.  positiva diichirge electheda® ariofligsadiaificel &hag 100 AREted dnNhE RSB Ae
i on- geper at i ng.elagﬂtsnts_ 10a, 10b, 10c was set to be El. A distance

bet weeh negHf Jepativgdissharge elsateode 2 in iosigonergiingesleméntd Oe laxatedton the
10a | ocat edl.i%m iﬁﬁl%drﬂrihgiuﬁs%&eco%%% ng and positive discharge
n

el ectrode 2 I on-generating elément 10b | ocated on the right in the

drawi ng was set Furtheemélle, two ion-gefsratifis BRIRNR 0L 19525 LRow th Fid: 1 Plvbre
was bl own under the same condition in a direction fromthe rear to

the front oS PrePateth- gEese 5o ing-ganerating slepientstlfe, Hibrweeithmsanfe arthose

20arrow i n j an ion,concentratjion at a prescribed
downwi nd- di %P§ﬁ3%§%2@%%°§]§_ digtoR fd FIRONHQD, anbt e
| ons Hener adistaiy ddiodd Tivd HodiicanIBE bwo fordhSEAANG BIHIAE 10A% if
shown in Fig. 11 was increased 1.3 tinmes as to positiVve Ions, ah

i ncreased 18 1l fhesaregggemeniof avlatity ofatischarge elecrodqsar wab inidrilerasf anount

2 shown Serres BneiivelfosREe R0utYe Bor B i TetdR G that the
Tor o pr et or abl 6 than L he pel aer Lo Gy SoA e P RO o Eorklng Lot
2 shown in BaglObi@0c was sdide be Bl. adofistang: tetwenmfiegativet divhaige eVdeirele 2 in
conmofy ! ndulglll-igggera%n%cetlerrgecljm? 16& 1oscated on the left in the drawing and positive discharge
electrode 2 in ion-generating element 10b located on the right in the drawing was set to
be P1.
As to both of Figs. 10 and 11, air was blown under the same condition in a
direction from the rear to the front of the ion-generating elements (in the direction of an
20 arrow in the drawing), and an ion concentration at a prescribed downwind distance was
measured.  The results show that an amount of ions generated by the polarity
arrangement of discharge electrodes 2 shown in Fig. 11 was increased 1.3 times as to
positive ions, and increased 1.5 times as to negative ions, when compared with an
amount of jons generated by the polarity arrangement of discharge electrodes 2 shown
25 in Fig. 10. The above-described results show that the polarity arrangement of
discharge electrodes 2 shown in Fig. 11 was more preferable than the polarity

arrangement of discharge electrodes 2 shown in Fig. 10.

Further, by adopting a configuration in which common induction electrode 1 is

=25 .



08R01491/ TH (WD) : 908640 provided for a plurality S diSeHat HHO): 908640
el ectrodes 2 for generating ions of the same polarity, nanely, a
positive polarity or a negative polarity, it was also possible to
generate ions at a plurality of sites and increase an anmount of
generated ions. In the above-described experinent, a di aneter of

t hrough hole la of induction 5electrode 1 and a voltage to be applied
were determ ned so as to cause corona discharge at the tip of each of
di scharge electrodes 2. The ratio (ElI/d) of distance El with respect
to dianmeter d of through hole la was 2, while the ratio (Pl /d) of

di stance Plpmvidkd fespgorlityofdisshagetlectrafes CHopp@Rrdiak Solsd M @Ssathe holarity,
Furt her studi e%éwere. conducted on changes_ in ion concentration when

di stance 10B¥15a& FORENG BRI Qrienegaiemalaritant wagalaenessible i gpnerate iofthas
results are, gﬂl@lﬁ@ mitgﬁgf},dg%%fea%ehag @&ﬁﬁéﬁge%gﬁéﬁgmde to Fig. 12.

When di stanc was C ﬂ%y was observed,

until a val ue (Pln/thy aboreidebcribed eRpeinivpel ddiadérst 6 tAELUEH HoRMGERAd R ¥R
di ametgr val.ue d of through hole |a, reached approxirmately 7.5, both
of pos?tivetle%ioghd and@ wedare ioke applies wetedletenmined seds tacmisehanona tischarge

wer o dscr eat S i PGS be oo eddPs . ¥Re tATERE of GHBheY £ siho
more, Wwhi chresgectosdifihiétes € 6F throWHhdMOTa Rhs 2 iklicas Ha1d (?fl/df) lof Hﬁﬁﬁfe;wi 3;1

the like floating in the air, could be obtained when the'ratio
was 3 or noVih ispecd tesdigmetes dof thaowghelole dawgeidh ati ng device 30 in the

present enbodi i nsi der ed .t e unted.on an el ectrical .
appar at us, Ccross Fihggvsigﬁﬁggﬁma%ongwgwgo? gﬁ)a,ggas men gongentrationgrhed distancss
shownl0 n FiRswasclangedinahepaig aabhyentan i Kl £d afhed: i
air-conditioning unit. | nﬁgn?ﬂgf thgé{3 fans, \gmhen thg \?\%"ﬁlg ag%%lgyﬂﬁrslmg'
neasured, it2.varies dependi ng on neasurenent sites. The w nd speeds
at nmeasurenment sites A. B .and_C sho in Figs._ 2513 and 9, )
respectivel y, WZI#’ Sience i glads g%]r: lgoﬂ!A\;%BQn @,Staﬁ%‘h%} yas ehanged. tbe Yewingat
the center tafdehbewhabbseaea il GaRk @1A Waulite ala SRRk dfiRcE B
portions becane | ower. When i on-geherati ng c?ew C I

consi der ed tye dismefeuvahesid ofithaoughl el T4, cedchepgymratimately 7.5, both of positive

excesﬂ vel y-1 ar ge di st ance Pl.causeds increase in w.dth of
o negative 1ons were increased, and when the value (PI/d) exceeded 7.5, both of

i on- gener at'P
positive ions and negative ions were decreased. It was also found that an ionization
rate of 100 or more, which is a sufficient indicator of elimination of funguses and the
like floating in the air, could be obtained when the ratio (P1/d) was 3 or more and 9.5 or
less.

20 When ion-generating device 30 in the present embodiment is considered to be
mounted on an electrical apparatus, cross flow fan 50 as shown in Fig. 13 and a sirocco
fan as shown in Figs. 8 and 9 are generally considered as a fan for the air-conditioning
unit. In any of the fans, when the wind speed is measured, it varies depending on
measurement sites. The wind speeds at measurement sites A, B, and C shown in Figs.

25 13 and 9, respectively, were in the order of A>B> C, namely, the wind speed at the
center of the fan became higher, while the wind speed at the end portions became lower.

When ion-generating device 30 is considered to be mounted on an electrical

apparatus, excessively-large distance P1 causes increase in width of ion-generating
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08R01491/ TH (WD) : 908640 device 30 itself; and general versatility

i s decreased because the air-blowing condition is deteriorated as
descri bed above. Excessively-large distance Pl is not appropriate,
and in consideration of the dinension of the electrical apparatus on
whi ch ion-generating device 30 is to be nounted, it is appropriate to
set a longitudinal width of the ion- 5generating device to be 150 mm
or less. If dianmeter d of through hole la of induction electrode 1 is
i ncreased, the distance between discharge el ectrode 2 and i nduction
electrode 1,is i cre sed, and thus_the probability that ions
generated f ?1?3’1119 b5y 3y geperat veswality léldéCf Aesgd lba¢auz<etlllealr—hlmdmgtcmd1non is
el ectrode 1 ut on of can

détérlcg%ﬁ %Qﬁgs@nb@@%ogg E%es Vel%E%rg? dla%aggﬁé]ggs nof, EP@QE%E‘F and

reduced. 10However, excessively-larg

required vohtmgad&ratidneoﬂha Hinmﬂsaoﬁ aﬁtﬂetdlélﬁldaﬂappﬁ?z[t@@&?%hﬁh% géne}zﬂﬁng
circuit. Furt hernore, increase in physical size of induct

el ectrode 19§94 fhbs waumried, ﬁt i§jappropfiaterio iseten llougmgiamémdth ng'théeum-ce
30. Acg Ofdlg@l %"tm Q%ge{o%e mta ion on increase in dianeter d from

a vi ewpoi nt°o |eV| he 1ol ‘?Ekness and conpact ness. 15In
contrast, if di aIfﬂia(ﬁietéir d @ftﬁ@tﬁlgﬁ ﬁbMQE)bmemn blB& S RNOE el ‘é?de &
di scharge start voltage and a spa di scharge transition vo

becones snefiptansgicEmeaedissharge ehtp’dr@declu hnd industetn eectrolde agemtmaiw and thus

lied. Si d/ 2 h,. hol e | duct
SF2tt e PRI LA o AR Siublz g
el ectrode AndisioneibihioNisleehtddt tndnenldfzdtth Yelohl ot t57aly

est abl i shed bet ween di stance PI and di anet er i stance
Pl i sl@mal |Hovener.caxcessivalyderge tdlamteprdmuaﬂdnmremhm mulremsomfge t&BE Bpplied,

likely to Ry k Gted farc In contrast, if distance P1
i s excessi vrgf‘ﬁlt ’?ga?alé‘é"fe% piFs 9@8 CEEHG r@yege@r,ed@gregseda@hyﬁé@églm@f

di schar ge SR RoRo RS : i | ar
to that in the lcaseco‘f) nng%{%gglgg%%ﬁng%ggg%ﬁe m)noggf“él?e %

em ssion i sAtmrdlwlnrtbmeum mbatmuseinérieaseain dendidial Horhlaousdidmtot 0 be
25el ectrical Ch%}% F%Ht hergo when ion-generating device 30 is
consi der ed FHCHES G Hickness and CoRPRGLReSS. appar atus, a wind speed
condl 15 on may bengdghies Itqmaﬁét 48 FC t tance
i's not appropriate Sas welr n@%/)?é%{‘%’fy ﬁ1 %gg%%ﬁ e%‘r?eg‘F
bet ween di ag and aﬁpatlhdlsnlgfgehrﬂnatlbm vokage becomes small, which makes it dlfﬁcult
to set a voltage to be applied. ~ Since a radius (d/2) of through hole 1a of induction

electrode 1 can approximate to the distance between discharge electrode 2 and induction

electrode 1, the relation of d < P1 is established between distance P1 and diameter d.

20 Here, if distance P1 is small, the emitted positive ions and negative ions are more likely
to be attracted by Coulomb force. In contrast, if distance P1 is excessively large,
positive discharge electrode 2 and negative discharge electrode 2 become remote, and
this arrangement is similar to that in the case of monopolar ion emission. The
monopolar ion emission is not appropriate because it causes the surroundings to be

25 electrically charged. Furthermore, when ion-generating device 30 is considered to be
mounted on an electrical apparatus, a wind speed condition may be deteriorated.
Therefore, excessively-large distance P1 is not appropriate as well.

In view of the foregoing, the relation between diameter d of through hole 1a of
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08R01491/ TH (WD) : 908640 i nduction el ectrode 1 and él{stance ff’l )

bet ween positive discharge el ectrode 2 and negative di scharge

el ectrode 2 is preferably d <P1 < 150 nmand 3 PI/d 9.5.

Di stance P1 corresponding to the above-described ratio (Pl/d) is
preferably 35- 115 mm and particularly preferably 96 mm Dianeter d
corresponding to the above- 5described ratio (Pl/d) is preferably
4)10 mmi1l5 mm and particularly preferably 4)12 mm 013 mm I n
consi deration of the optinal disposition of ion-generating elenents
10a, 10b, and the like in casing 21 so as to achieve a thin and
conpact io nmgmi@nnadqctrgd@ ¢und distante PEbétmpen pasitivet discheyparebdctrofe8iahd ve

by an appr GHETL SIS A0¢ AQUUE Y ABdves | ) mebRHL) SE S dphce.
s ensured bet vepResp) ked:BRaHENPHR'hB SLEBN d0te gggls BegalbYSs.

i on-generating el enent 0 achieve a reduce

ef ficient tbl5dnepestpartighanoprefegebly Panmi. OrID’iameﬂel dadetesdabing to the above-
vol tagi gen&datl ng circuit 20 in this space. is possible to

achi e eraed Tete Gllidsis prajerably g ﬁgn-élélﬂmmﬂd diassjsularlyipoefeiahlywiizc h
t he el ectrolgg{(g 15circuit/the electrode are arranged in this order
in plan view, dmmChl eve conpactness by effectively utilizing the

above-descri bed BRRGASderaRoEoMNde BFRAG dT®IYskion of ion-genratih efeﬁle s 10a, 10b
schematic plan view of a configuration of an 1 on- enera I ng eV| ce I'h

a second emdndcherkke lncdasmgl 21 po estrichieny erhinand covhpatt kregenkrating detiod, o
surface side of 20a ca hows a bottom plate portion of the

casi ng and ‘FPREFH tﬁg?e?aé tle%:oplﬂv?)@'nsgﬁgerlapg% cleent 1 Oaand nagative dep-gengrating,
the cppfi gtﬁlé}ﬁérﬁqoﬁ?i)yt&ﬁﬁp gﬁﬁ@tdls?dﬁgé’gé H&Qﬁbé@ ob6e.S ﬁiﬁ&bk \MS;,  gpace is

configuration of the firs nbodi nent i n the posi
hi gh- vol tag@lsmnedlbstfvmemppmﬁﬁa iohiggheratitg elgmenti 10z uhd ﬂeg’la21&e ichgeneRaing I

I et B RS SRA S
e e e
121B for dispest agedubed ﬁﬂ@ﬂbﬂs\l‘@ aldoph@eanplaﬁztrl d‘@oﬁh@ﬂﬂﬁiﬁhwh the electrode/the
15 circuit/the electrode are arranged in this order in plan view, and achieve cotﬁpactness by
effectively utilizing the above-described space.
(Second Embodiment)
Fig. 14 is a schematic plan view of a configuration of an ion-generating device in
a second embodiment of the present invention, when seen ﬁom a bottom surface side of
20 a casing, and shows a bottom plate portion of the casing and a molding resin in
perspective. With reference to Fig. 14, the configuration of the present embodiment
differs from the configuration of the first embodiment in the positions at which high-
voltage transformer 11, high-voltage circuits 12a, 12b, power supply circuit 23, and
power supply input connector 22 are disposed.
25 In the present embodiment, the entire substrate 14 supporting high-voltage
circuits 12a, 12b is disposed in a space between region 121A for disposing the positive

ion-generating element and region 121B for disposing the negative ion-generating

element,
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08RO1491/ TH (WD) : 908640 Both of power supplyorabie/HEARED; 3pe640

22 and at least a part of the region for disposing power supply
circuit 23 are located on a side opposite to region 121A for

di sposing the positive ion-generating elenent with respect to region
121B for disposing the negative ion-generating elenent. It is noted
that both of power supply input 5connector 22 and at |east a part of
the region for disposing power supply circuit 23 may be | ocated on a
side opposite to region 121B for disposing the negative

i on-generating elenent with respect to region 121A for disposing the

posi tive i on- genBettéfmpwer euppilyt inplinconhéeor IDSat 1RGNS par® BPHeY iR &
connect or 23. and power S@qfl.i( Ciécuiﬁ 23 are di sposed on an outside
of any one OfPT R RSVl SURPYY GFouyi S fasgtading s uidpennpsits tneegion 1214 for

10gener at i ngis B¢ padehdi8al Qt?n]gbé i ' t he. LLive, |
i on- generat i nlgisglrggrrggt : erleg-g%@brdm ngl}ér@%gt%zﬁﬂ?@g@gﬁoar %Bﬂzgﬁé?f ‘E}FPO(SH’@
present enbdéinggaiive iethgeretating eleareat.i rig isloredeihtit bith bf@m@@ﬁ&i ihput

uni t/tphe ion-ge ergﬁiﬁl‘? el\l ement unit/the circuit unit are arranged in
this ofder ?Or“gﬁ‘qu’h 3t least ¢ part pf Bisrregian Farglisppaing powehsupptyharcuit 23 may
connector i k . ition.. 15A di stance e2
bet ween pos;&t ligv&;tg(giéggﬁgkggpgﬁ]%g{j?%@gi%ﬂ%?\o dispgiing B e aRReRasating
posi tive di dehentgdthalesmct degidn aDUA Togaikpostedhs 58@{&\9:%@@&&5&&%1&@{{6
approxi mat el y gqual to di nension el and dinension pl shown inTFig. 1,
respect i vel ¥ OtRG JHRTEh POMEE BHRPY iBPUtSopaedton?R andgivovan supplyFiigeuit Aarand

11. - f t. i.ng,.21 is defined b
Fongth al OPOa S DO SPARFOrR] o RiBh 1 1R K Yistonng tihesmiiep 1oy
and i 0 pr ef gnatatiyg eletbhrundegi6n TPBE ForshaR@inBakd Hiskithle i&i-ggx%g%t%% itRhenp!

of 20-40 mm and_cl .of 8-10 mm It is noted that
configurations ofY 89iB8 pe.d8 Eetplanen ixpwteofithe presert mobbditrieat, shetenagnétgng

fi ti oy ' t i bed , d.h th
Came o enerirararunt B o8 RRe h FERmB ShoPE el thr At aensed

the descri philinotdeefronith@ffi tolthd\@khtae Fice ng actflat th ggfé B4 |
w |l be made on functional effect% of the ’pres%nteg ogﬁorrren(flgﬁgg%trqﬂe

suppl y i nplREBIRBleRAsHIon22  whi ch recei ves input power supply, is
g; er’lgé?loyald: 3 \F/)VO% ﬁgta%e éi] Bot G20t I?cgsit?\}ce d?se(l:ﬁlar%g eﬁe%trggesszha?nvc\lna (I:IiQtall'fcI:eglﬁ blétwescgl
positive discharge electrode 2 and negative discharge electrode 2 are approximately
equal to dimension el and dimension p1 shown in Fig. 1, respectively, from the results
of experiments shown in Figs. 10 and 11,
An external shape of outer casing 21 is defined by alength al x a width bl x a
20 thickness cl (not shown, see Fig. 2), and is preferably a thin and compact shape having
al of 70-150 mm, bl of 20-40 mm, and c1 of 8-10 mm.

It is noted that other configurations of the present embodiment are almost the
same as the configurations of the first embodiment described above, and hence the same
elements are provided with the same reference characters, and the description thereof

25 will not be repeated.
Next, description will be made on functional effects of the present embodiment.
Power supply input connector 22, which receives input power supply, is

preferably disposed at the center of casing 21 as shown in Fig. 1, so as not to allow a
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08R01491/ TH (WD) : 908640 wiring to power supply input con/neP(I:{vgrO)Z%OStGgO

di sturb the air blowm to the electrode units. I n sone cases,
however, power supply input connector 22 |located at a site other than
t he above-described center may inprove wiring efficiency to power
supply input connector 22. In that case, however, it is necessary to
be careful not to allow the 5wiring to power supply input connector

22 to block the air blown to electrodes 1, 2. Therefore in. the
present enbodi nent, high voltage-generating circuit 20 is disposed in
a space between positive ion-generating el enent 10a and negative

i on- gener at WHESP @AWIRT supply, inpwicroparater 2 kopdisturhi the air blo2d: tartbe plesterde units.

[y i t r e disposed on an outside of
oh goner ati ng. ol SoueeSS, Aot AR Suily gy Cifphedin Lblogtied o site other

di spose t hethuetpebbisdeseAbéd Gt R ImPRIRSHifing BHR |
t he arrangenent of theeel ectrode/ teﬁemcir cﬁﬂlhtﬁ;1 Efgalgﬁﬁbr Ooﬁ?{i@iyln'ﬂut
circuit in ¥A8PHEr 22 Igghatigase, howpeer,gbisgicbdssary do ae birefid nat toatlvgale
t hi ckness . di ower. sypply input nnect or 22 separately from
ion-geﬁer a?‘?fri{lél & ﬁ%&% @P\ﬁﬁa{?P‘#&gﬁeﬁﬁg%éaﬁ’%e@ﬁﬁwﬁh 1 taglacodesel, 2.
power supply i nphfier&foRYiReEhdprebeht b . L3l Mbing the
air blown in the .1egvi ci ni té;ﬁrgf tt heﬁ?%ﬁ%ﬁ%@}ﬂi{&#ﬁ% é{%ﬁ%ﬂ??ﬂ:ﬁpﬁ@% I t
is noted t HHEPopessinta space bedween povitblednrt-pambeatihgaiunene god antendghGkECbh.oN
el ectrode L.ch .are uctural |y separated fromeach other, are
preferabl y]?eeflgfgjflﬁ% %ls?lF@tSItcoﬁ?n Eoe‘ﬁefsﬁﬁﬂﬁgmaﬂt Phang pameergrpRin ipybconnector
el ectrode 227 fe dspdseh VnOmtdudd; bhd : ositive . -

e dlspdse JuddidPOSbA §¥§er¥ﬁrgkslérﬁeﬁﬂq65 of ?Olzfr g[ég t\&/efﬁlgy at

induction electrode 1, and that negative charge €l ec

a potkht i alpossiate dispedithe respasive conflgnratiegandntsers MCLslhi0 Mmagh&Gh Hpde
1. Fir?gr. 15 i% g sctgfie?rrati ¢ pl.an view that shows how each of the
posi tive arf AEYRFT 9k tHefiRFEer g hecinsuititalectrnde/the eicquitiin aasing 21, so that it
connect ed, Np&RibREBMch [ [ f sing of the

i on- gener ati hg devi cg,lggﬂ%%sdﬁg%ﬁ%‘%geﬁgiaaa(@ﬁ&%ed Oé’gesr P H%WB“%"Q?BF%P’F\%Z

resin in peepgatelyifican idnrgdRiemuting BleniehisUSay B, OTHeflleddTBr Edrneétids tHHhd | S
elimnated. 25Wth reference to Fig. 15, positive induction €lectrode

1 and negat™®V&" FHRRNCIRPYrFoRneRter is therebyireventastfzora Misjurbing ¢he dichlbiv in the

connegt ed tvgb'lg@cckftﬁ)gfr&g_r Mbat; [ nple, a junper wire (induction
el ectrode corlmecti ng wigreekl%ﬂgé.81 g%()tg'i te end portions of junper wire

45 are el ectri cdt isyotedrthaiqiositive indubkisicéle@rbde! 1061dREAN e IndlicRoh %%?‘%de 1
Wi re sol der ds 43, O08R01491/TH (WO): 908640 wiring patterns 1lcl,

1c2, and i FoAradtwatly seneraied Hem opehisthan are prefredily vlettyicaliPrenseted
portion of gumer pd@’itfv@ dﬁ%hérge gﬂegt%&é flaslalt ¥ p%%rﬁgglcpto%fgivg ?Ni’!hurgl%%gt t\gi progitive
induction electrode 1, and that negative discharge electrode 2 is at a potential negative
20 with respect to negative induction electrode 1. |
Fig. 15 is a schematic plan view that shows how each of the positive and
negative induction electrodes are electrically connected, when seen from a lid side of the
casing of the ion-generating device, and shows the lid of the casing and a molding resin
in perspective. In Fig. 15, illustration of the circuit unit is eliminated.
25 With reference to Fig. 15, positive induction electrode 1 and negative induction
electrode 1 are preferably electrically connected to each other via, for example, a jumper
wire (induction electrode connecting wire) 45, Opposite end portions of jumper wire

45 are electrically connected to induction electrodes 1 via jumper wire solder pads 43,
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sol der pad 43 in ion-generating el ement 10a by sol der (not sqgw%).

Junper wire solder pad 43 in ion-generating elenment 10a is
electrically connected to-induction e}ectrode 5sol der pad 41 via
wiring pattern I cl. Induction electrode solder pad 41 is electrically
connected to bent portion |Ib of induction electrode 1 by sol der (not
shown) . The other end portion of junper wire 45 is
electrically connected to junper wire solder pad 43 in ion-generating
el enent 10b by sol der (not shown). Junper wire solder pad 43 in
ion-generating element 10b is electrically connected to induction
10el ect r odeWEBiEdattemadcy 1caped ndustivarelestiode soldempadd 4V, raspetctivelyy

pattern 102. Ind Lon el.ectrode sol der.pad 41 is electrigally
connected to be n@ﬁ‘%)gl}‘{]?odho? BfJBFlpFWHHE ? 5 ﬁggqtggqlﬁrcgagneftegﬁo JHPRE Y ot
shown) . O heildes phdes iPRd-dberhSnLliSRbd:] 1@3@0 ;

of the high-vol ?_age tlrans%éo(? rnerg:3 for té)?g%?ég@gﬂg@%g% er (ﬁlé%ﬁg%%n O.lder
It is neceskr4d aen-genermsingwlement! Ba ip elextreally conmectéd tesindpaichiddcand@la

and second 1 arti,tion 21b o that j er wire 45 i s di sposed hy
bei ng iftesd’?ds@F ipa‘_%f‘? yagyiFing patferg Fue.ﬂ-i@‘%r}ﬁ'apﬁ cHpdsholdsr pgdjﬂifsf%l@fén@,ﬂy
except for @nRedttd RIbePPASh a8 of fidliiBfdedidae ﬁth Hfeder Prfo‘i‘ sfidtwn 't

is noted that each discharge electrode 2 is electrically connécted to
a di scharge el ecthaoetbersspdgertiquenf jupdrywisol £l areldomidalls bonated B Rk re
el ectrode sollcgeer g?s 42 in 20i oq- energtbi ng el ement 10a are ]
electrical I¥ SHﬁ‘g BHOp-@eReRINZieraent | 0h by slides (gt phemndr nJurersr vwared

di schar ge eloffdr Hod g3 I i 0 1Rk [ nt, 10b are
el ectricall ;/) coril)ﬁ(gct ggbﬁ%%fgg%%oéﬁgé&\}?g%a&%hﬁ%a@ cgg?et%{eegr?gi%d .Cgon

Ther ey, podéctiode soldemciudrdjeandlaactheogbider dadHe v& WEingipafibinyl oS ONAESERA
to each other, gnd Hegati ve discharge electrodes 2 are electrically
connect ed tTCERER seleeidrad 455 elegtgicllyicopnegied to bant nertigh 1Fio§indugtiarhows

onnect ed (B . antafed Lo bt B Bgishons
st embodioueee LHRDIEEe i O MERL Bl & e By iR oS

appl i cabl e teonibdlef teriglgusiaige aransbrrdrefor RaxpREGLidIRe thSREORE)
enbodi nent. It should be uynderstood that the enbodi nents discl osed
herein are il | udfFAFsary SRRETRTIVTEAS Wopxtend @@ dirst partition 21a and second

15 partition 21b, so that jumper wire 45 is disposed by being lifted slightly off of a solder-
bonding plane of substrate 3, except for a portion connected to jumper wire solder pad
43,

It is noted that each discharge electrode 2 is electrically connected to a discharge

electrode solder pad 42 by solder (not shown). Discharge electrode solder pads 42 in

20 ion-generating element 10a are electrically connected to each other via a wiring pattern
lcs, and discharge electrode solder pads 42 in ion-generating element 10b are
electrically connected to each other via a wiring pattern 1c,. Thereby, positive
discharge electrodes 2 are electrically connected to each other, and negative discharge
electrodes 2 are electrically connected to each other. ,

25 It is noted that, although Fig. 15 shows the configuration applied to the
configuration of the above-described first embodiment, it is clear that the configuration
is similarly applicable to the configuration of the above-described second embodiment.

It should be understood that the embodiments disclosed herein are illustrative
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and not limtative in all aspects. The scope of thgg%gleﬁls%/n]{}ll(‘ry\%h??sgﬁo

is showmn not by the description above but by the scope of the clains,
and is intended to include all nodifications wthin the equival ent
meani ng and scope of the clainms. | NDUSTRI AL APPLI CABI LI TY 5The
present invention can be applied particularly advantageously to an
ion- generating device in which a positive ion-generating unit and a
negative ion-generating unit are disposed in a casing, and an

el ectrical apparatus provided with the ion-generating device.
DESCRI PTI ON OF THE REFERENCE SI GNS 101: induction el ectrode, |a:

t hr ough hol and hds lintitetive pafltaspacts. | Thewbopensf the piek@i inviesiion it §Rowd 68t by the
|l ea: wiring,pattern, 2: discharge el ectraqde, 3: supporting substrate,
3a, 3b: thr SOGHPHRA -a@pvq@g,byltg ,C%Pe@ft elatemadds infrnded eaviaplude aff -

hi gh- vol t agg, : b gh- val e Ci it, 14:
substrate, Zgymﬁgﬁgwna%%-g e“r%%gtl?ér%g&%ia}rﬁgﬁ??@ Qﬁf?er%%{nér casi ng,

2la, 21b: pEYRPUSTBRAL 2RPLIGABN.ITXLd, 25a: ion-enission hole, 22:
power supply 15 hﬂ£Ut connector, 23: power $u?ply circuit, 24: lid,
25: el Bctrode |i 80 Bigsent PyeRiondian bp applisnagticulaty: adwentegaoysly ¢e amiond 1;

i nduction ejeelkia : o QL S rge el.ectrode solder pad,
43: junper Wr eartlsglﬁ%‘g?é %3’5&“ Bﬁgposg%\iedgfrl sg%g%a S a(f‘rqﬁel?e lYeelPﬂ-%Beratmg
cross flow dmnare @dposidria & besiny, aod binklbctriodl aphaiaits pPaIGld whRihelgRly, 63:
outlet port, 64: air .intake port, 65: fan casing, 121A: region for

di sposi ng p¥IFIEYE dPWse gener ating el enent, 121B: region 20for

di sposi ng RYPTICAR S e 121C. region for disposing
hi gh vol tagjg-gggeneratl Qg Ci r?ﬁpﬁ%‘aﬁ%&?%&ﬁ%e. 08R01491/ TH (WO :

9086400 CLAI M5 1: induction electrbe, 10N GERET Rd1é,ND: B8 ippfiorC Q&p&jﬁggﬂi‘ti&l lc
positive ion-generating unit (10a) including a positive discRarge °
el ectrode (¥, Lankf«ariring patteracRiclischargelelectrode)8: uppofting sybsteatetJanab:

ng: E : xg Idﬁgi "%ﬁéﬁﬁg ;l]%ag?p% fé)'cr fg}%l-dgieplgr% utlglg glgm%xllt?ﬂ:rh?g qvél%gge%pa%sf%?ringr, 12a,

12b: high—vol?age circuit, 14: substrate, 20: high voltage-generating circuit, 21: outer
casing, 21a, 21b: partition, 21c: step, 21d, 25a: ion-emission hole, 22: power supply

15 input connector, 23: power supply circuit, 24: lid, 25: electrode lid, 30: ion-generating
device, 31: molding resin, 41: induction electrode solder pad, 42; discharge electrode
solder pad, 43: jumper wire solder pad, 44: solder pad, 45: jumper wire, 50: cross flow
fan, 60: air-cleaning unit, 61: front panel, 62: body, 63: outlet port, 64: air intake port,
65: fan casing, 121A: region for disposing positive ion-generating element, 121B: region

20 for disposing negative ion-generating element, 121C: region for disposing high voltage-

generating circuit and the like.
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a negative ion-generating unit (10b) including a negative discharge
el ectrode (2), and a second induction electrode (1) for generating
negative ions between said second induction electrode (1) and said
negati ve di scharge el ectrode, 10said positive ion-generating unit and
said negative ion-generating unit being disposed with a space
i nterposed therebetween, such that said first induction electrode and
sai d second induction el ectrode are separated from each ot her
2. The ion-generating device according to claim1, further conprising
15a first substrate (3) holding both of said positive discharge
el ectrode (2) and said first inducti ol rode (1), and a
second substrate (3) holding both of said negative discharge
el ectrode (2) and said second induction electrode (1), wherein said
posi tive ion-genkr aAn ivg-genetatibd O&jicea bémpAdifo:negat i ve i on-generating
unit 20(10b) are disposed with said space interposed therebetween,
such that said f& P@t‘ﬂvf}d%g?w@nan@ltéég@ inghedingla poditive dischargeelectrode (2),

rcoor di ng 1508 SRR eleripde O i achrgloe Bp RO piL D B
having a pdh&iction dlesoded) afd §A8 JofidRCHsdABicMRRRLBAL: AnROSI i ve

i on-25generating unit (10a) and said negative ion-generating unit
(10b). 4. The i crRegatierianigeperaing wit @Obpndiuding haeghtiierdi®hangh eleeirode (2),
said circui i 2 .3) jnclud a high_.vol t age-generating .circuit
(20) Tor chid Tttt e oSt ayytencdiages bevest o it
it (10D) e e R A e generati g
circutl | s di spcsiddositivs irdgenseatiog okt wed said acghtive wint generating unit being

I on-generat ;0 self” &ntth gggac%%tgrp%g tthler\clsﬁetlw%gr_l, %Qhe {h%% éa?t? ﬁIl'Js? intd'uct?on electrode

and said second induction electrode are separated from each other.

2. The ion-generating device according to claim 1, further comprising
15 a first substrate (3) holding both of said positive discharge electrode (2) and said
first induction electrode (1), and |
a second substrate (3) holding both of said negative discharge electrode (2) and
said second induction electrode (1), wherein
said positive ion-generating unit (10a) and said negative ion-generating unit
20 (10b) are disposed with said space interposed therebetween, such that said first substrate

and said second substrate are separated from each other.

3. The ion-generating device according to claim 1, further comprising a circuit
unit (20, 23) having a portion disposed in said space between said positive ion-

25 generating unit (102) and said negative ion-generating unit (10b).

4. The ion-generating device according to claim 3, wherein

said circuit unit (20, 23) includes a high voltage-generating circuit (20) for

-33-



_ _ _ _ _ 08R01491/TH (WO): 908640
5. The ion-generating device according to claim3, further conprising

a casing (21) in which said positive ion-generating unit (10a), said
negative ion-generating unit (10b), and said circuit unit (20, 23)
are di sposed, wherein said casing has a first partition (21a) for
isolating a region (121A) for disposing 10said positive
ion-generating unit froma region (121C) for disposing said circuit
unit, and a second partition (21b) for isolating a region (121B) for
di sposi ng said negative ion-generating unit fromeach of the region
for disposi n% sai d (ﬁosi tive i on-,gene_r_at_i ng unit and the ‘ruggsi on for

di sposi ng s2PHYIRE 3 ¥elfage tp pach of sgd peritive ton-graeketing it (Y anbsaituagativeng
to claim3,:,u j : id:circuit unit (20, 23) includes a power
supply ci rclﬁl :?%é?hgf%r?t lptﬁﬁnh%% ng an input voltage to said high

vol t age- gener at i a1deast 4 patt bf ¢aZDhighRoltabel genB@tif@ bl 19 Bisposed in said space
vol t age-generating. circuit (20), . i ) t he i on-generati ngp
device furt SRS ROsye omgrnsratisg ypit und saidnegatine éane-ganefaginy unit.

20el ecgrically connected to said power supply circuit, and sai d
power supply input connector and at |east a part of a region for

di sposi ng sai d pRWeTheSiupRbyersirgtdéhice haco?ai!ng 16 2RI, fudhér ﬁnﬁ‘prisﬂlgadté%gin
on any of a_side opposite to said space with respect to sai'd positiv
i on- gener at@abingvhieh gaidpgsitivedom senensingppitdil 0@, sad segativs pmegenedatihg unit

o oener i PRSI G523 S W) 2°spacing bet veen
sai d positive disaihak@g hed £6ist P86 21%?Por%@1@gg§ag%gf8§%§1@ﬁ¢ﬁ9§mg

el ectrode (2) is, 35 nmor nore and 115 nm or
908641 8. TAE nosiiive éaegereratigs vall froe aragsmd|lAYC) for dispbsing saidvbiesuid unit, and

posi 1 on 1 drepfic bl Solsbhe A oteith LA g Grmsovesad nebgtivesen o
second i ndughé@iinehRERBARH 39 thh Aich ﬁ?ggggﬁ%%ég&g&i A riola-g%‘?%snﬁ{gaﬂgt

position facing a tip of said negative ec

a ratio of aadghearsiion foedispsingsaiddipasihitve di scharge el ectrode and
sai d negative discharge electrode with respect to each of a dianeter
of said first through hole and a dianeter of said second through hol e

I's 31 nore ang, 91heQén-g&wPating device according to claim 3, wherein

said circuit unit (20, 23) includes a power supply circuit (23) for providing an

input voltage to said high voltage-generating circuit (20) and driving said high voltage-
generating circuit (20),
the ion-generating device further comprises a power supply input connector (22)
20 electrically connected to said power supply circuit, and
said power supply input connector and at least a part of a region for disposing
said power supply circuit in said casing (21) are located on any of a side opposite to said
space with respect to said positive ion-generating unit (10a) and a side opposite to said
space with respect to said negative ion-generating unit (10b).
25
7. The ion-generating device according to claim 1, wherein a spacing between

said positive discharge electrode (2) and said negative discharge electrode (2) is 35 mm

or more and 115 mm or less.
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10 9. An electrical apparatus, conprising: the ionpgg%%lez;rgé{]iq%&wc?gil?%géﬂo

(30) recited in claim1; and an air blow unit for delivering
both of the positive ions and the negative ions generated at said

i on-generating device on a blown air streamto an outside of the

15el ectrical apparatus (60). 10. An ion-generating device,

conprising: a positive ion-generating unit (10a) including a positive

di scharge el ectrode (2), and a first induction electrode (1)
for generating positive ions between said first 20i nduction el ectrode
(1) and said positive discharge el ectrode; and a negative

ion-generating unit (10b) including a negative discharge el ectrode

(2), and a secong induction electrode (1) for generating negative

i ons bet ween saig‘ sgg%wa'&eﬂ%%& é"ﬁ“@le‘éﬁ?ﬁdﬁweto(c%ménﬁ’hgﬁm negative

di scharge el ectrggles ' 1ol Fans ' i n ai. .
rsBRGCRAMIdckb8e g@g}ag ﬁ'ﬁgtgﬂﬁﬂg% Hglei(%)aicag a ispﬁflgprﬂ) facing

negative ion-generating unit being spose

t her ebet weentip by said posiiveglishagefelecaddd (@juct i on el ectrode and said
secondy i nduction e|lectrode to be spaced apart. 11. The ion-generating
devi ce? accor di ng®¥ S%P#Wﬁﬂ@{onfﬁfﬁqwa?(ﬁd?%ﬁiswm thipggio hale (14)tat o WO¥ition
908640 facide bitdhSdf <5 : ' th ,of said positive

di schar ge ela?alc%roge (Sgggggﬁ%gf%ﬁ%gggﬂ[egﬂlrﬁ u@ 1% el ectrode (1), and
a second subst r a1 mtip3 atlsphatigigetivestsal podtivé dieUadol RFSCHR YR necativ

el ectrode gﬁg and sai d second induction electrode (1), wherein 5sal
positive i schareerlpctipge withrespegidy eashiofmdiametey af saidfisbthroeghero amip
unit diameter of said second through hole is 3 or more and 9.5 or less.

10

9. An electrical apparatus, comprising;
the ion-generating device (30) recited in claim 1; and
an air blow unit for delivering both of the positive ions and the negative ions

generated at said ion-generating device on a blown air stream to an outside of the

15 electrical apparatus (60).

10.  Anion-generating device, comprising;
a positive ion-generating unit (10a) including a positive discharge electrode (2),
and a first induction electrode (1) for generating positive ions between said frst
20 induction electrode (1) and said positive discharge electrode; and
a negative ion-generating unit (10b) including a negative discharge electrode (2),
and a second induction electrode (1) for generating negative ions between said second
induction electrode (1) and said negative discharge electrode,
said positive ion-generating unit and said negative ion-generating unit being
25 disposed with a space interposed therebetween, by allowing said first induction electrode

and said second induction electrode to be spaced apart.

11.  The ion-generating device according to ¢laim 10, further comprising
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(10b) are disposed with said space interposed therebetween, uc% t%at

said first substrate and said second substrate are separated from
each ot her. 12. The ion-generating device according to
claim 10, further conprising a 10circuit unit (20, 23) having a
portion disposed in said space between said positive ion- generating
unit (10a) and said negative ion-generating unit (10b). 13.
The ion-generating device according to claim 12, wherein said circuit
unit (20, 23) includes a high voltage-generating circuit (20) for
15applying a voltage to each of said positive ion-generating unit
(10a) and sai d nefest pubstrated3 yeaiding bbhepfisaidtpositiob flisclramgk eecttwiag®) ad said
part of saig high voltage-generating circuit is disposed in said
space bet V\e@rﬁmga}l%loblgisﬁc P@%ﬁi DW%generati ng unit and said negative

i on- generating Ufkdcond QibdtratElie) haling 688 GHishidthe ﬁWle?scﬁ&gg%QH?tgdé @) and
claim12, further conprising a casing (21) in Ich sard positiv

i on- gener at Yaifhsegond infuain clestriode flggahérem | on- generating unit (10b),
and saéd circuit udﬁit.t{"ZO 23) are dis?&ied, Wgerei n . sajd
casing’ has a fir&¢ ROSHtPEiPsReTesating v (103 and said gegative dothgenetasmgynit or
di sposi ng 0 ishi I i i i . )

i Sposi ng o) B PapbAd WRNSSERREO I EPo thertihah, KRB i sublfare
i sol ati ng aandegidoecqmiXuBitratoaredisavatsd fignsedcH oflegat i ve i on- gener.ating
unit fromeach of the region for disposing said positive
ion-generating unit and the region for disposing said circuit unit.
08R01491/TH (WD) j2 9 . 0N At | i o i.ng to
claim 12, wherei Inz' Gﬁ@}&é é?nae r%?%cdl??i?e gﬁ(ﬁ?&?éb@&ﬁ Y‘?%@?ﬁ%é@@“ﬁ%&é r
suppl 30 ci r cuictit @RBY2G, @3) paving alporgioadisposudtin ¥aill sp@e befveraisgid pogitive ion-

vol tage-generati.ng circuit (20) and driving said high
vol t age- ger%ef“a’iapﬂgu?ﬁ g]@@,% imd((s?g‘g negative 10n—gengrat1ng unit (l%b).

13.  The ion-generating device according to claim 12, wherein
said circuit unit (20, 23) includes a high voltage-generating circuit (20) for
15 applying a voltage to each of said positive ion-generating unit (10a) and said negative
ion-generating unit (10b), and
at least a part of said high voltage-generating circuit is disposed in said space

between said positive ion-generating unit and said negative ion-generating unit.

20 14, The ion-generating device according to claim 12, further comprising a
casing (21) in which said positive ion-generating unit (10a), said negative ion-generating
unit (10b), and said circuit unit (20, 23) are disposed, wherein

said casing has a first partition (21a) for isolating a region (121A) for disposing
said positive ion-generating unit from a region (121C) for disposing said circuit unit, and

25 a second partition (21b) for isolating a region (121B) for disposing said negative ion-
generating unit from each of the region for disposing said positive ion-generating unit

and the region for disposing said circuit unit.
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5t he ion-generating device further conprises a power sugg)/THpNO) 208640

connector (22) electrically connected to said power supply circuit,
and sai d power supply input connector and at |east a part of a
region for disposing said power supply circuit in said casing (21)
are located on any of a side opposite to said space with respect to
said positive ion-generating unit (10a) and a side opposite to said
10space with respect to said negative ion-generating unit (10b).

15. 16. The ion-generating device according to claim 10,
wherein a spaci ng between said positive discharge el ectrode (2) and
sai d negative di g%haT@eomigemratmge:le@@ aceording torclaim D whaeid 115 nmm or

| ess. 15 17, .The i0 devi ce according to claim 10,
wher ei n s%?fddm’r'ﬁ“ité?“t?%@f?gs hldsg & PPVELRIPPlY) Citeui (g?)f for providingoangh

hole (la f el S
ol eotodp (3P VLS {oAd R Dol geherdlin BEAER) b SR voieges
second t hr ogeyhratiog eir¢uia(20pt a posi tion 20facing a tip of said

negatiye di scharge.el ectrode é and a ratio of a spacing
bet weeh sai d postf IQeSAELEAG Agucefusher epmaprisssia sawer wogltinpe cansesken(g2)

el et ode witdkié a9 Refleclsd 536 pBhcPoloABLEN #fy 521 d First through

hole and a di aneter of said secon is 3 or nore and 9.5

or less. 2518, Aamcbpcemrrsup;ﬁjr ifpppesimkttsr agDafiEdsth Pert of Beegion for disposin
devi ce recited in claim10; and an air bl ow unl%

i on-generatin
for deliverf® ngp%’ﬁﬁrﬁu}&ﬁ y F‘ﬁ‘é‘“d@ﬁlfll‘?@%ng &g a‘éﬂiacqtﬁiaome@aof ygdé oms)sﬁe to said

Igﬁ?gir Séeg ¢ ﬁééi&/glé E%Q %?&W%b@ﬁv dig%g g%ﬁ gpmg unt ﬁ%‘) ida S8 gﬁ)nc}s}tg to said

10 space with respect to said negative ion-generating unit (10b).

16. The ion—geﬁerating device according to claim 10, wherein a spacing
between said positive discharge electrode (2) and said negative discharge electrode (2) is
35 mm or more and 115 mm or less,
15
17. The ion-generating device according to claim 10, wherein
said first induction electrode (1) has a first through hole (1a) at a position facing
a tip of said positive discharge electrode (2),
said second induction electrode (1) has a second through hole (1a) at a position
20 facing a tip of said negative discharge electrode (2), and
a ratio of a spacing between said positive discharge electrode and said negative
discharge electrode with respect to each of a diameter of said first through holé anda

diameter of said second through hole is 3 or more and 9.5 or less.

25 18. . An electrical apparatus, comprising:
the ion-generating device (30) recited in claim 10; and
an air blow unit for delivering both of the positive ions and the negative ions

generated at said ion-generating device on a blown air stream to an outside of the
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el ectrical apparatus (60). 19. An ion-generating deJ?gg?%;ﬁé§¢2|%5%4o

a positive ion-generating unit (10a) for generating positive ions,
including a first induction electrode (1) disposed such that a
positive discharge electrode (2) is dischargeable; and a
negative ion-generating unit (10b) for generating negative ions,

i ncluding a second induction electrode (1) disposed such that a
negati ve discharge electrode (2) is dischargeable; in a body, 10said
positive ion-generating unit and said negative ion-generating unit
bei ng di sposed with a space interposed therebetween, the space being
for prevent¢legricahepppeates 103d positive ions and the generated negative
ions frombeing neutralized by each other. 1520. The ion-generating
devi ce according to claim19, further conprising a first

substrate (3) hojdi ryg[_lggtégngatiﬁgggi&o§gﬁg%§n£i scharge el ectrode (2)

and said first induction &lectrode (1 a second substrate
(3) hol di ng bot ha pésitiei idn-gemadtingeuniti (oo g gerrt Ak poditivé Bhs andudiag § first
second, i nduct,i on eeiect e} ? (1), wherein 20said positive _

i on- gePer at PAYHGRiCeCodRiL) dispoted; suchthghe postivadischergeralactiode (Miis ( 10b)
are di sposeglsaphifl,saidqspace interposed therebetween, such that said
first substrate “and 'said second substrate are separated from each

ot her . . a@dpatifdieni genegenenat {108) ﬂﬁ%eﬁ&amgcwgqﬁmoﬁg ifchiAR 4.9,
further CO:‘;’})I‘I sjng a 25circuit unit (20, 2 having a portion
di sposed i reeeiddndysiion elsstradedl) dispasedsurh thaba negativg dischaagé elgctundet(2) is

‘(10a) and sai A i.Qn-generating unit (10b). 22. The

i on- gener at(?%%m%g%%eﬂggkgﬂdi ng to claim?21, wherein O08R01491/ TH

(WD) :1®08640 said positive ion-generating unit and said negative ion-generating unit being
disposed with a space interposed therebetween, the space being for preventing the

generated positive ions and the generated negative ions from being neutralized by each

other,

15 20. The ion-generating device according to claim 19, further comprising
a first substrate (3) holding both of said positive discharge electrode (2) and said
first induction electrode (1), and
a second substrate (3) holding both of said negative discharge electrode (2) and |
said second induction electrode (1), wherein
20 said positive ion-generating unit (10a) and said negative ion-generating unit
(10b) are disposed with said space interposed therebetween, such that said first substrate

and said second substrate are separated from each other.
21. The ion-generating device according to claim 19, further comprising a
25 circuit unit (20, 23) having a portion disposed in said space between said positive ion-
generating unit (10a) and said negative ion-generating unit (10b).

22. The ion-generating device according to claim 21, wherein
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said circuit unit (20, 23) includes a high vol t agelgeher dihEVD: 2efgH0
(20) for applying a voltage to each of said positive ion-generating
unit (10a) and said negative ion-generating unit (10b), and

at |east a part of said high voltage-generating circuit is disposed
in said space S5between said positive ion-generating unit and said
negative ion-generating unit. 23. The ion-generating device
according to claim?2l, further conprising a casing (21) in which said
positive ion-generating unit (10a), said negative ion-generating unit
(10b), and said circuit unit (20, 23) are disposed, wherein 10said
casing has a fi rsaid gieouitiunitdR0,(23) djclvdes aihihl atitage gener Al itchil 230)of O
di sposing said positive i on-(g,emar ating unit froma region (121C) for
di sposi ng sHIPYR # ¥oliageiaeech of said positive inn-grpetating spit (Kebpnd spid negative
i sol ating aioh%hé}aﬁl(gl&iliﬁ%logplh §i sposi ng said negative ion-generating
unit from each of the regionh ?or di sposing said positive

i on- gener at i ng ustileasaadart bésaidbigh vokaye-ginsRming B cuieks dispbsedyh kaill Bpdce
15 24. The iop-generating device according to claim2l, wherein
sai d c?rcui PELRRTR Sﬁ(@ﬁﬂsﬁﬁfs)wn-&w%@g ugit gadspid sggadive iari-gengrating 28t. f or
provi ding an input voltage to said high voltage-generating circuit
(20) and driving said high voltage-generating circuit (20), 20the

i on-generating dei CEhefibn-gedeeatingalEpict 86oraing @VBkin® ¥ PRh¥hdrRiprising a
connect or (2225‘ glectrically connected to saird power ‘supply ci rcht,
and S8 s olian vl seid nositive iancganeratiog uaitd1Ce), saskregativepanigendrating
Tegion for i J Sai Chrcuit in said casing (21)
are | ocat ed‘ﬂ%ﬁ(ﬁgﬁyyggq@gﬁgﬁe{%rgg’%é%f%d@%?sﬁé’ WO it h respect to

sai d Pbsitive i onidg@siegabs H0rstpartitiod #rdsdlath PP 1 '
25space with respect to said nggati vgﬁ]i)ac?)n- gsen%r ag?&f}rr?g ugi t }(e)l%gfﬁﬁbﬂng
25. The i orf2lRRSHieIomSenetatias uai fiemi regior(1216) for tisposie sad nireuit unit, and

egat i ve di L era i EEIBLYT Re 2 SRR (R Tor plispinESonamestie inmn
or nore ancehdiatifigudt frbmSsach 8fthe Tifodl £ APBERE SN PoHEV i6R RRGAH (G

to claim19, wherein L.
and the region for disposing said circuit unit.

15
24, The ion-generating device according to claim 21, wherein
said circuit unit (20, 23) includes a power supply circuit (23) for providing an
input voltage to said high voltage-generating circuit (20) and driving said high voltage-
generating circuit (20),
20 the jon-generating device further comprises a power supply input connector (22)
electrically connected to said power supply circuit, and
said power supply input connector and at least a part of a region for disposing
said power supply circuit in said casing (21) are located on any of a side opposite to said
space with respect to said positive ion-generating unit (10a) and a side opposite to said

25 space with respect to said negative ion-generating unit (10b).

25.  The ion-generating device according to claim 19, wherein a spacing

between said positive discharge electrode (2) and said negative discharge electrode (2) is
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said first induction electrode (1) has a first thr%%%%mﬁlﬁé{%\h '%(%86210
position facing 5a tip of said positive discharge el ectrode (2),

sai d second induction electrode (1) has a second through hole (la) at
a position facing a tip of said negative discharge el ectrode (2), and
a ratio of a spacing between said positive discharge el ectrode and
sai d negative discharge electrode with respect to each of a dianeter
of said first through hole and a 10di aneter of said second through
hole is 3 or nore and 9.5 or less. 27. An electrical apparatus,
conprising: the ion-generating device (30) recited in claim19; and
an air bl owumim orfroprectlill&mimgr kest.h of the positive ions and the
negative ions l1lb5generated at said ion-generating device on a blown
air streamto an outside of the electrical apparatus (60). 28. An

ion-generating dmy/i Che iSR¥BIdrsi [
i on-generating unit (fola) g?%r g ée;ng?laﬁcordmg t?l‘ﬂg@??%’n‘gﬁergﬁe positive

i on- 20gener at i ngsauhﬁrst l(lclmm)ontmmargdd(ls)ﬂmsecﬂirstwl@buglhmlealeg% &pbdon facing
di schat ge el ect ds gl schﬁ &ft ; and a negative

i on- geher at"f% ‘ésit%)'ﬁ) 157126 E1TEY & qG%S, negative ions, the negative
i on- generating &ﬁhbi}] i .\

di scharge el ect t’égi(%seé d&gflog% e%ﬁ@“pgﬁgl;ﬁ:“!E&é‘hggﬁﬁ,ﬁggg‘g‘gkw%B%PP?‘U%“
i on- gener atfacigg arm;)tofamd nsgtderdwgb&g&’deb@di&e@(@b}%dti ng unit being

di sposed with a space i nterposed therebetween, the space being for '
preventing the gae‘%@ Sf 8 dP35ing hetween Bikposifiyerdisshayan elegirede andoaid negative

i ons from Qﬁédﬂ@rga Q1ctr8hd GRfl r&pe&as Q%L%L cgfeatr %am?t%ﬁgfl gjléﬁsm%@ hole g 1

29. The ion-genérating device accor ErEi Mm%

conprl®i ng damétecef shidusetdnd(tBfhugBIpidiagiorenae B 057 16kssposed in said
space between said positive ion-generating unit (10a) and said
negative ion-generating unit (10b). 5

27.  An electrical apparatus, comprising:

the ion-generating device (30) recited in claim 19; and

an air blow unit for delivering both of the positive ions and the negative ions
15 generated at said ion-generating device on a blown air stream to an outside of the

electrical apparatus (60).

28. Anion-generating device, comprising;
a positive ion-generating unit (10a) for generating positive ions, the positive ion-
20 generating unit (10a) being disposed such that a positive diséharge electrode (2) is
dischargeable; and
a negative ion-generating unit (10b) for generating negative ions, the negative
ion-generating unit (10b) being disposed such that a negative discharge electrode (2) is
dischargeable; in a body,
25 said positive ion-generating unit and said negative ion-generating unit being
disposed with a space interposed therebetween, the space being for preventing the

generated positive ions and the generated negative ions from being neutralized by each

other,
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30. The ion-generating device according to claim 29, erel; n(W ): 908640

said circuit unit (20, 23) includes a high voltage-generating circuit
(20) for applying a voltage to each of said positive .ion-generating
unit (10a) and said negative ion-generating unit (10b), and 1Oat

| east a part of said high voltage-generating circuit is disposed in
sai d space between said positive ion-generating unit and said
negative ion-generating unit. 31. The ion-generating device
according to claim?29, further conprising a casing (21) in which said
positive ion-generating unit (10a), said negative ion-generating
15unit (10b), and said circuit unit (20, 23) are disposed, wherein
sai d casing has fifst: partition,(21a) for isolating. a region (121A)
for di sposing salfgd _p%}%% P |'\g8n‘7r?)tH’Ed:1§§f5Fé‘P‘F9{ g &e Pfam? &t IR foaprising aC)
for di sposi eiguiaiit (90,23) bkvibgh portRAdishos AT RRdel oAb & PoshOL ion.
isolating a region (121 for disposing sald negative i1on-generating
unit from e2fRragng upé (Feay anhsdidnegiiispionigegermtinglunio S10b.ve

i on-geglerati ng unit 20and the region for disposing said circuit unit.
32. The ion-generating device according to claim29, wherein

said circuit unijp( i i déqﬁ,'% i .t (23) for
provi di ng an i nput \z{rglleylglg-)egelgég&isal d ﬁ?&ﬁ%ﬁ%%gl%%%%‘gﬁﬂﬁé circuit
and driving sai dsahi @teuiteinit{3@-225 geheless high voltagaigénerating circdib@0) for

i on-generating.devi cle furt h%r co.gpri,ses_ a power, supp i nput _
connect or (32’?3“@ L¥QIPaeE &9 F3PDS SHd PPERVE iwnsaeneratingwnit §10spasd wid megative
-and sai d powRigesitpil uﬂimllgg) &% nector and at |east a part of a region
for disposing- 08ROT491/TH( (?: 908640 said power supply circuit in

sai d Hasing (21)atdeaet 4 pradfshidhighnyltape-gensiaties GRSk URpssRd$RbAd sRREE
with respect to sajd positive ion-generating unit (10a) and a side
opposi te t CEXFER S THKE 19P-SES UL upih %%F%gﬁmﬁ an-geparagiegeniat i ng
unit (10b). 533. The ion-generating device according to claim 28,
wherein a spaci ng between said positive discharge el ectrode (2) and

sai d negative diBchdhgeompeartatingele(i2d atcordfg FOTIRkn 2% Bt SothpHsiiEh OF

| ess. 34. An el <(ac rical apparatus, conprising:
casing (21) in which said positive 1on-generating unit (10a), said negative ion-generating

15 unit (10b), and said circuit unit (20, 23) are disposed, wherein
said casing has a first partition (21a) for isolating a region (121A) for disposing

said positive ion-generating unit from a region (121C) for disposing said circuit unit, and
a second partition (21b) for isolating a region (121B) for disposing said negative ion-
generating unit from each of the region for disposing said positive lon-generating unit

20 and the region for disposing said circuit unit,

32. The ion-generating device according to claim 29, wherein
said circuit unit (20, 23) includes a power supply circuit (23) for providing an
input voltage to said high voltage-generating circuit and driving said high voltage-
25 generating circuit,
the ion-generating device further comprises a power supply input connector (22)

electrically connected to said power supply circuit, and

said power supply input connector and at least a part of a region for disposing
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10t he ion-generating device (30) recited in claim28; and an aif blow
unit for delivering both of the positive ions and the negative ions
generated at said ion-generating device on a blown air streamto an
outside of the electrical apparatus (60). 15

10

15

said power supply circuit in said casing (21) are located on any of a side opposite to said
space with respect to said positive ion-generating unit (10a) and a side opposite to said

space with respect to said negative ion-generating unit (10b).

33. The ion-generating device according to claim 28, wherein a spacing
between said positive discharge electrode (2) and said negative discharge electrode (2) is

35 mm or more and 115 mm or less.

34. An electrical apparatus, comprising:

the ion-generating device (30) recited in claim 28; and

an air blow unit for delivering both of the positive ions and the negative ions
generated at said ion-generating device on a blown air stream to an outside of the

electrical apparatus (60).
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