08R01491/ TH (WD) : 908640 TI TLE OF THE | NVENTI ON | ons; I Devi ce
“and Electrical Apparatus TECHNI CAL FIELD The pr es@ﬁ?&%@éﬁ% b&ﬁ)_%gsﬁo
relates to an ion-generating device and an el ectrical S5apparatus, 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
enerating ions, a high-voltage transformer for supplying a high
80Itage tg tEEH#%@Faﬁgﬁﬁﬁﬂﬂﬁﬁﬁﬁienent, a high vol t age- generati ng
circuit for drivi | OR-vol t ransfornmer, and a power supply
i nput unit such g@gé%ggﬁﬁ%%?8?9sa§@%§éﬁﬁr pgygﬁﬁe conmerci al i zed
i on- gener at i IBCENEORDFIELDC| udes the one that 15 uses a netal wire, a

netal pl ate havi an acute-angled portion, a needle-like netal, or
the like as a di sEifargenigrEatipnstatesioan ipgeenerating davicplnd an electrigal d, or
the |ikg at FaQldngdiq faliake1d Enduct | gtr count er
‘el ectrode), %b? tahe’ ongﬁtFt Ecgt gsees&ttﬁgn%é}g%%%}aggg g‘%ﬁfeﬁ t%{%lh Roerectfode
and does not ggparnatinguditanidys régstpe se-ganeiatidgictit a8 depeet) mden eledtritdle
i on-generatin eLUgmant Bf ._EPgths.ty e, the ajr serves as an insulator.
This ion- 2039[%?‘!%L PTNGe8 vEHTeHht ongeRTaing evsehene to produce a
di scharge pheacrerenby gapsing el ectric field concentration at a tip
of- an el ectrode, which has as an acute-angled portion such as a
needl e- 1 i ke port iMennien-geteyasing sevdcaditieat hitilizpen dboherge pbmpmeirerhaapbien ng
a highygol t ; el e Lcausing an electrical hreakdown
of thelgi rin ciéc?)cslgeﬂ}\%/?'ci'ﬁ}?e%%gﬁe?%%g% e %ﬁ BeReLA Yy Icanfigired yyth an ton-
i on- gener at i geyertignEaheant fhradensthtidg 3@, & Righ-1oehe ®arkHrierdEVupSlying a hi
di sclosed in, for eEaan e, Japanese Patent Layi ng- Qoen No. 9%81?%996%13.
This publ i ca¥qiBe ©itheIogLeteraingslameat, aiighvaltass-aensitiag eireisifor diving the
el ectrode prigyi dag ot biGmeadh §pbi B 2l
el ectrode with a hgl e, provi’%gggpgﬁﬁggﬁ%%lyaﬁggﬁug?aie%on%&&?

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 a ground
potential as an induction electrode (counter electrode), or the one that uses the ground
as an induction electrode and does 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 ion-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 for_extractin
“negative iong g)enerat ed as corona discharge occursO,Spr‘*galfF%ﬁ%@)d%O%ﬂo
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
ions 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 ng- Qpen No. 2002-374670. This publication discloses an

i on- gener at i elgctohele] and sofvesliot Beracinendaetve idagenkradfdd a8 coros disdheredlocals,
el ectrode seyvin as % gi icharge el ectrode and not provided with an

i nducti on e|é°catnr°3m.e * LI ST PATENT DOCUMENT Pat ent Docunent 1:
Japanese Patent LayiiRG- , z ; J : .
JaBanese Pat ent L%?tﬁg-e@ene%d%ggé%%g%% é?gﬁ%ﬁ%glg%é%ﬁ‘gﬁa% ég“gﬁlg e

Pat ent Layi ngp@dn. 8835628021187 mabliOatBuMiseRYesGRieTIdE whiNWERE 4 GbkiRRGRICEYEe

TO BE SQ‘VEDeIeBc ro-cI:-Ig,Ea Ae',\g%/t%fWis%large 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 jons 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 anpbunts of positjve. ions _and
‘negative ions in 20the air, both types of ions surotggﬁ%glf[méﬁ’@'sg’%ﬁﬂlo

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-Qpen 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 conmmon to both of the positive

di scharge el ectrode and the negative discharge el ectrode is di sposed
bet ween t hest¥ondiredinggevies eesomenidifficullh einafontrast, witee thd fusitide glseaee

of the OproTsihe Bhe BRRESGE R Chr S b i AsPared o lpeBonggve ion
di fficult. |mdmeidvesins ahentbibed ppsid fe\é@rn!ﬂhe?ﬂ?i'ﬁ{ SRn Blief LhoHRs aRfiche

negative discharge, el ectrode are disposed too closely, positive 1ons
and negat i ve'9NGHESIQR Sarmetbe aghieyedd by and reconbined with each ot her,

and thug efficienfpd i3S e achi eyed. .5The devi ce.

di sclosed in Japgi;lfleés%giﬁgta? gﬁ?éeﬁ(‘%fﬁﬁ%@%}éﬁe .ay]%%%-eglﬂs%%‘)‘?i'gy‘{iﬁﬁ&@nded
to generate @mepdatte geypateahy owggpd ofbepaive i@RAnDPSditivehsi SHESs n@nsteh®d
not intended to %e{g]rg{é, baot.h of positive_ ions and negative ions.
The present [GRBAMCORMAPOBUEHORRHE Tegatiedisof t he above- descri bed

probl ens, and an TR R&katQhvenfith Ms%%%a&eqi{ 12k Fhnd a%ots'&dgsrcng%eild%? Lhs,

i on-generating device and an 10 el ectrical apparatus, cap
ef ficiently &Wianobisgt ieheprefenpiovintion & tb praviderml ioegateratiag donce 4nd aan

out si dggof t ' n Si achj evi.ng reductiqon i,n size and

hi cknals. \EAEHsiEen el seafaiie b B ioweand meeive

devi ce in t henprasentsideny gitldeoite, 208 kAl SehidifRQshdcti¥Rid $1-98 BeGALINT

unit; and a n g?\ggl ve ion-generating unit. Thé positive 1on-generating

unit 15i ncl %%rspm’gl@%a LdiMEtrode, and a first induction

el ectrode for ge i Lt L. QNS en..the fi.rst induction

el ectrode and '? h(ra@r{f)eg{gi5 g?{?g“?@?g%ﬁ%r‘é%%‘f%%ﬁ‘r’%‘é"é‘?"“ﬂ?& udesy aPPYfEve 1on-

i on- gener at i gegerating uriitnend e atveriegatievaingugie harigep it tonO&tBeraBitturt

secondlgnducti o(pesel ec reo‘ge for gene ating. negative ions between the
0

second ¥ nducPiBiss &iPeg Phanes ePRIodte gt 4 st inductinn elgeiradeden zeeretingrhe

Bre i sposeq o Lh B Soace L m o B P AT ERRELEN Pl
first inductTimegatieionogracratios whendedssndegsttudistongedlatiodgdad ansecond
separ at ed f r;i0f R3¢ e RLJIE For generating negative ions between the second induction electrode
and the negative discharge electrode. The positive ion-generating unit and the negative
20 ion-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 inciudes a negative discharge electrode, and a second

induction electrode for generating negative ions between the second induction electrode
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Anot her ion-generating device in the present invengs J -
"positive ion-generating unit; and a negative ion- ggﬁg?“a""ﬂﬁ%t‘ﬁﬁ' 'tg.O%%%

positive ion-generating unit 25includes a positive discharge
.el ectrode, and a first induction electrode for generating positive
ions between the first induction electrode and the positive discharge
el ectrode. The negative ion-generating unit includes a negative
di scharge el ectrode, and a second induction electrode for generating
negative ions between the second induction el ectrode 08R01491/TH
(WD : 908640 and the negative discharge el ectrode. The positive
ion-generatin%ﬁgnit and_&%e negative ion-generating unit are di sposed
“with a space®iitensgadwlischage peetipden, The pesitivevpmeenereing inisanditheinsgaiien
el ectrode a ' i QD ed.apart..
StiT1 anot her " Pa SREAN Al AL, bl BGpdsl HR-BROREE 1ORA Ving e
i ncl udes: a fussinduoien Begredgend thetseayd infuttiopslettd dORORE Sp¥ed apart.

i on-generating unéstt] i@l a bodﬁ/. The @05] tjve ion- generating unit is
for generating poditArOWer IgReeneraipedqlrs Mdhe prejent iyention icludss; a positive
el ectrode di ppesgdathigehit! hals ReARSidn YReRRERAE G ﬁ#cﬁrm TRdBositfre ion-

di schargeabl e.. The negative ion-generating unit Is r generating
negati ve i onSenemtiee widh fdasnanatingqonitve ivds end owludbsexfnstdéuctivs plestasiie

such that a ' ' . lectrgde is.di.schargeable. The |

osi i ve. i ortiitaLiiEh HeP ESHR R Aemad i d SRt gertar arseye ot ¢
are di sposedganetatingumiiiace geilretingaRgddive RHseLAIMRERS 2 L Bn S RBEQIRIRBode
for prevent |(§1 t he eg’gr ated positive jons and the generated negative
i ons from be ‘g’é’s?ﬁei?[gh | 3 Bekabie dscdprse eleairodess disghermsablé. o ilhyameiting iong
devicejpn t PRSP j J [yale} ‘ DOSI &1 i.on- nerating
uni t; and ah%egggt ive tldgg\égé(;\ﬁn %@teil%éﬁgﬁl?glﬁﬁlpgét%gg%%dfﬁ@ ap%g?et ive
ion- 1 5generiateipeged therebstwedrp thegpmerbaing fior ppesnting/the gemtsatedpuditive ions and
di sposed suc at ositi.ve discharge el ecgtrode is dischargeable.
The negati veél“l3 g%“-e@%eﬁde@ﬂtfvﬁdoﬁr#’tm Ee_én&‘g‘?”tr@%&’&??“ﬁd’%gati ve ions, and
i s disposed such A hathedion@emiritig d@bi&&iﬁ%&ﬁre?énﬁ%&ﬁfgﬁ idcfudes: 2 positive ion-

di schargeabl e. The positive ion-generating unit and the neg
i on- gener at i $7gCTARIE Unil; endp regaiivedoneensTaing paitan p hody. p e gositive ion-

her eb : ' . i_ng. th d 1ti
201 ons ond e aEErRi£r Relie G oRBREN oY s oMt T hf a5 oach

ot her. discharge electrode is dischargeable. The negative ion-generating unit is for generatmg

n_egative 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.



_According to each of the four ion-generating devi g ' )
in the present invention, the positive ion-gener at%?%%pﬁﬁlmiéﬁg)‘t gg?o

negative ion-generating unit are disposed with a space interposed

.t her ebetween, so that the positive ion-generating unit and the
negative ion-generating unit can be disposed separately from each
other. 251t is thereby possible to suppress nutual 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 emt both of the positive ions and the negative ions
to an outside of %P device,, 08R01491/TH (WD : 908640 -

Further, the posi T, ERSrRogiive o 1gerRgating unitand themsgaivg dan-gaserating unit are

i on-generat i {4 i ﬁ'@é}ﬁ ' ' osed .
t her ebet vveenfﬁgesdg&% %’lgl?ég%ag% er (gsgcri )éﬂﬁfetlge%ﬁ?i}gtas &ghgit?ﬁ(gﬂgé;ﬁc%’émgi%%%}?e in
this space. Whdispekatie this tpabs (hesfdst,6t i @ositié o «fididnyly disp@Rsespective
respective conponents, .and it becones.easy,tqQ achieve reduction in

si ze and thi %qlgpé’gg&%iﬁhq filesomesieesy to P&%‘?"ér’%ﬂl‘?n wisire gubihickaess of theed

i on- gengr at i qgicgdevi ces further include a first substrate hol di.ng both
of the positive discharge electrode and the first induction

el ectrode, and a Xelewhly, thelbbovestescrived Winrgpnératitg devicehfarthegadhideen first

di scharge el econd induction electraode, Th ositive
one ganar at 1 ooRE o dRgnhH B HEGAR At Bhefod it Mehrarinducie

di sposed wi tdledifode,alnd v eeddas eutishad hsl@RgD S RAPATEEVL AREADELMGE . 34 Ch
that the firit substrate and the second substrate are separated from

each ot her. the secongindyciion elepireder | The Pasiistiprraenesating Lhie enegative ion-
substrape argnseRA dlitde Eﬁﬁdgk@%ﬁ él%tzlﬂg{re-dég etgg aJe'iﬂtgr&))oge{a'gPégce n%@e

i nduction electrodes are separated from eac er,
can be nade dveh thebihe i spoateiavdthececond netsahicnge sephrated Midhnt daeh be@at i ve

i on- 15generating, unit. Preferaply, the_ above-described

i on- generati ng dé‘_ﬁ Wy t}FWWF@PStfaFFC?”&dEF’ g?ce?i]%ﬁtfatwmtsemwdr@or_a each
portion di spah@daridihd it AAAKEMEERREIRELeRACErD SRR FI8 ATl VR
ion-generating unit and the negative ion-generating unit. Tt
i s thereby P83« sppee e befmrdebdtwednthepoditivedormpeneratiog unis palcthe hegatiesion-

the pogitiv eéijH ;ggnerating unit and the negative ion-generating
unit, and |teg ego‘%es easy to achieve reduction in size and thickness
of the device. Preferably, the above-described ion-generating devices further include a circuit

unit having a portion disposed in the above-described space between 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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.Preferably, in the above-described ion-generating OQRM?@??FHE‘% - 908
circuit unit includes a high voltage-generating ci rcu}t for apg19yol %0

a voltage to each of the positive ion-generating unit and the
«negative ion-generating unit. At least a part of the high

25vol t age-generating circuit is disposed in the space between the
positive ion-generating unit and the negative ion-generating unit.

If a wwring extending fromthe high voltage-generating circuit to
each of the ion-generating units is long, a | arge capacitance is
generated at the wiring, so that a value of 08R01491/TH (WD): 908640

t he vol t age lied tqa.the ion-generating units i s decreased.
Accor di ng to%&gft%%&ed&@gp?%gﬁe{agﬁg 5@%&‘? BTG D e VicEEding S iheeabove-he
hi gh vol taged@&*ﬂﬁﬁ%d—ﬁ&eﬁhﬁ%&%ceﬁ KovbveR esafol Yoita -5%%1% PeLagen the

positive ion-generating unit and the negative 10 enerating unit, so
that it is pdaised i theospreachetecn ize positiye Fonegentiatinguimii ang theomegetivefiomm

t he 5hi gh vo - ral,ing.cirguit tq each of t pasitive

i on- gener at i %é&%%ﬁﬁg Slgﬁ 361 P’I%gg e 3%%/@:0 ]iegﬁg%g?‘l E’P%tpioﬁ gmdﬁ{ 1pg roufed frgm
these wbri nghigh oolfagy-gedehing @ifuitcto ShaWRh@Sosite fordSerBR8 L Phiand the | S

t hereby possi bl e to suppress decrease in value of the voltage to be
applied to eZERIGHOTBRNCSHHEE Bk and vy iees wiringgtounve thaseme distanespstrivgh
i on- generat i e i te ] i : Lmatel y .t he
sane-vol t age Lo Ths pon byt sRE R Mo ahB mIRBE S R R 4 B
i on- gener at i #applierhioteach of the Rusitive iabgeneratihe uaibandeche egativeied generating unit,

o oner ot LA SR S Do S gt b b o
ci rcui gouni tu@g@d%&%m.ion@@e&ﬁg&{;ﬂt_has a first partition for

isolating a region for dispoSing the positive'ion-generating unit
from a regi on forPrefemplysihagbavealesiribediicn-generatingdrticas Sethearideldde a casing in

partition f isplati:ng .a reaion for disposing the negative -

i on- gener at ?1?\{1&1513%&% B%i{r}%erﬁg%'gg%mblfngfl & tﬁ%ﬂ?&?ﬁv %P‘gai‘%'%’%i%» frfhe circuit
positive i onunenediajdsed) UTtetcaditthas Adirét9@HmRdn FoisdltmBASTEAEN fh Aispbduflli t
unit. 'I% is.thereby possible to nold the entire circuit unit in
the region fUF PEYSI-Repetatias b Eom rggipn forrdisposingiiip Icissuitamdt. andsmsecond
possi blig to sehnt : ' : t : .

20i on- gener alggi?drlltgbnufﬁﬁs ?%ﬁtaﬁgé%ﬁgﬁld??ﬁgn%f'hg%rg%{%ﬁioélfég ? %rgtmg unit from each

i on- gener at i efghenseios forslidpatiagithe posities ibiigsterating it @ad thepegivn for ditgosii

t he regions { gri éjui‘ts (%si ng the positive and negative ion-generating
units. It is tRETED possible to efficiently separate a hi gh-voltage
portion of the i qnisgRAESy3Iokiie Kbl ha\brliie SrdiRhidit Rone %ﬁ&%ﬂdi&ﬁbsﬂa@ the
insul ating manner, so that it becones possible to dispose the .
respective UMCH uglf, daregrpmplgmndiilsn eessidetemeldribefirck isenface ride 5Eeach ofithd

thick nggs of ioﬁ-@@nérﬂﬁ'g Q:ﬁﬁ]se&vﬁﬁéu? gloﬂfﬁg £ SOrtion of the ion-generating units isolated by

the first and second partitions in the regions for disposing the positive and negative ion-

. generating units. It is thereby possible to efficiently separate a high-voltage portion of
the ion-genera"cing 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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.Preferably, in the above-descri bed ion-generatingoggﬁhgﬁq${§@@}90840
circuit unit includes a power supply circuit for providing an 'npd?
vol tage to the high voltage-generating circuit and driving the high
-vol tage-generating circuit. The ion-generating O08R01491/TH (WD):
908640 devices further include a power supply input connector

el ectrically connected to the power supply circuit. The power supply
i nput connector and at |east a part of a region for disposing the
power supply circuit in the casing are |ocated on any of a side
opposite to the above-described space with respect to the positive
ion-generatupg_uq%t and_a side 5opposite to the above-descri bed space
with respectéeliges Hehes deptde aaorish supalydrait cpgnegtar electrically copnected tq ther eby
possi ble to g e, 00 i j j .

ol oot i cal |y RenagRy sty Sy e rERERbply Bl oSRRAGERA o I £1bel S aregion
bot h of the foedisppsing thre mhivep egiphocitchie inpths cisingers lonatgboeamt dfagidemippositad
the region for, disposing the negative ion-generating unit. It is .

t her eby posdf eeabf)g 'é?sg&éerqtsl’%celvgg)de?%f’t 0 SRRASHIVR (P eTRHing ifend @ side
10supply i NRiphoSRAGERLBEvE 8RB ShAte HilTeldett tBHRWMRAiVe ibeddfiting unit.
vicinity of the ion-generating units. Preferably, |% t he

above- descri bed o thyesve passithegtodispossthe pawsipuppln dnpoecamesion, dich is

positive dis I and the negative dis r | ectrode s
S or mors i GuRE R Sha00d Dipnl B R R PoB i afEate
mm the prohiidpobing thetpbgitiveiosighhet&ingQNE 288 theRr@Gat foY Gish Ot tBé Begative ion-
neutralized by and reconhined with_each other is increased, and

ef ficient i GHIEAIEHGn HanHistebpaouibh towsereny Headblor pargestingfto threpower
spaci ngp exc esﬁgﬁ% Sni:@t %e&ﬁdlﬁ) Hi'sﬂl‘?tﬂﬁ% ak 'bfbgvnda?rvitl Gife \hém‘:f'ﬁtﬁ&%ﬁ efée?ating

size, and thi angenen econes simlar to that in°the case
nonopol ar 1 omitenm ssion. The nonopol ar i on em ssion causes the

20surroundi ngs t | ectrically charged. ) Preferably,.in th
above. descri bed %%@Héf*é‘m %@Vﬁﬁ?ﬁfﬁ%ﬁﬁ%ﬁ@%@% foNiGrI Ao TRAGHS bFEST Bae
has a first ﬁo@iiiﬁélﬁibchﬁfﬁs%le%&o@e BAShd hepBtifeARicnE 8 elbdtfodRfis wmség Ve

di scharge el ectrode. e second induction el eCtrode has a secon
t hr ough hol ell&fmmoplsss ti on facing a tip of the negative discharge

I : [ . ' h itive disch .
Cl et r o0 and ¢ it HeqrrRRP R AR by AR A Pl BBy R it

of a di anet donsaire tdnerafized by ahdrezogbinbdivith agulh ched isdin@taed, ohd effRicarieand
t hrough hole i,s, 3 or re.and 9.5 or |less. The present_ inventor has

found from SHPFTOEC ¢ adigvRdy | Inispnigast.if the snaging exgecds byd mm, the ion-

generating device is increased in size, and this arrangement becomes similar to that in
the case of monopolar ion emission. The monopolar ion emission causes the
20 surroundings to be electrically charged.

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 earest studies that, by setting the ratio of

7



.08R01491/ TH (WD) : 908640 the spacing between the @‘RRbHQ‘{Pr}iib SN
el ectrode and the negative discharge electrode with respect tob]'eacﬁ40

_of the dianmeter of the first through hole and the dianeter of the
second through hole to be 3 or nore and 9.5 or less, 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 foll ows.
| ithe spaci ng between the positive discharge el ectrode and the
negati ve di scharge electrode is as small as to allow the
above-descrifhed ratio to he |ess than 3, the prqobability that
posi tive ion eﬁ%lnﬁé’agﬁegg‘e’lp(?ffgv%ﬁa‘%c%ﬁ%tele&’ir?‘%@&dgi}?ﬁjne}%éfé‘@r%ichﬁaei s
10i ncr eased, elsdrodbaith béped:as eacﬁ%%the@?amltéf,ofaﬁsﬂrét't}ﬁ%ugﬁ)ﬁb‘ie %Mp@?ﬁﬁate{e}‘e

each o e

ions cannot efficiently be generated. In contrast, 1|
di amet er s of okthesecpidthroush hele o hel3 phmoregnd 90 ededssit Bpobsbleg aBcitmly

all ow the ab - ri ratio to be |less.than 3, the. distance, .
bet ween t he %ﬁ:ﬁg@' gaﬁlgg}nge}?og%:atlarré%?é’ %R't RBSEVE4oRsang ﬁe@“@&ﬂnﬁd@g}?@mm“g
i ncreaséd, sredtidtiah it i dnd qhiblinesk ofehd i8R ekcathie deRBY, i eheheRONES Haigh
and the ci rcght size is increased, resulting in an 15increased size

of the entir@'¥$®h-generating device. In other words, it is not

possible to effi gi : i j chi evi.ng reductj.on in
si ze and thi ckneg%%b%ch%%ggvg%%%é @g@%ﬂ’g{ﬁ&}%@ EE%' fods %51 t8¢ LERUY e
el ectrode andischirge Rlegiatdevieastingll hatogdioel tae hivdaleidibas rakia h@Be REs theh 3,

al'l ow t he ab1t ve- e@?tril?agd rati,o to exceed, 9.5, the distance between
the positiveHPEORANY A PRYTYedaRs 29f deqatiue nagareinpairdized prrgeomalinedty ode
20 becages exeessd, \sekbat bPofir A6 dabEy WSkt LA (NG5
device itself is incr eas%g. Ther ef o%r’\(la\ﬂ,) tthgmgisk{?ﬁ?%g@vlﬂ%%%gﬁ%gﬁt%ﬁngy
det eri or at edPecgeerpted slnrentrpsagEteash of the disfrfeters efithé firsemidtsebindahmangli holss

nanely, posii.i j tive i.ons t.0.a utsid f .the devi ce.
For ther more. Y B30 08 ACHRE R rBRT 8 SPe RISAHES, Bt oiihike betvesn
di schar ge eltbetisdrepeatdirbieandaiaitivtiot eR6RaIede et el RARIRC R ired
renote, and this arranglement becones 25simlar to that in the case of

monopol ar i ofP 8% 19 e 3Rp 1%48omeS Migbrah dicanitcribpizeimingstasn, ceaulias intdne
o oung, osauiess) B e Rl SR ) AR
above- descr i $iédentln generato icax shicadiesing rédcliangaiz ehdvetdkntle di schar ge
Ll eouea9e AN bR R el Aol vd B0 e8! L% nepaie 0 TE
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 jons 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 monopolar 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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becones small, which makes.it difficult to set a

‘applied, resulting in a failure of efficient ion gener at {%}g%) 908640
Furthernore, the generated ions are emtted to an outside of the
-ion-generating elements through the first and second through hol es,
and hence if each of the dianmeters of the first and second through
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 the

i on-generating el enents. In view of the correspondence between
each of the dianeters of the first and second hol es and the spaci ng
bet ween the positive dligg e .el.ectrode and the negative di scharge

el ectrode, alecqmerinale eS it diicpl f@ §ai Arvoliagei to be applied reswling imad
9.5 or less faﬂur@%@ @ﬁ%‘ef;ﬁfn’?%en%ﬁh@ﬁ'abﬂﬁﬁth%ﬁﬁérg' HE en%page &3hd 20 xg_\tte(d) ﬁo an

em ssion of bipolar ions anmely, positiveion negat
whi | e enabl i pysidedibe icorgensratiigzadenaanth thi‘ngk nedbstehd tdrend amgamlereatanag

devi ce. ect r.i cal rat us ese |nv tlon i ncl udes:
any of the a%é’v%ife gloﬁlﬁ)eg ?t%fﬁc’g@lﬁ@f @%a%fi/i aﬁﬁméﬁs%’l}asﬁpow
unit fob del ileer thegbdveides@ibed Ao BOSILEYS. sléﬁle%% cﬁﬂﬂt éﬂ&ezﬂg%%tewﬁedn&“s

generated at the ion-generating device on a blown air streamto
out si de of t e outsidef fheden- ﬁgﬂp@tiwdgments Accordl ng to the electrical

apparatus in the i ons er ted at

i on- generati ng deI\E}l geg\?%é]ﬁé %Bf%gﬁec}nlg\gl%cre t&&‘%& ng?f:hqf%?h FREATH BVR’F%éStéW
bl low unit, ssecéiioldstand sheppsciigfietmden thd Pdsit% ANBhLge SEBLAE AFSthE Rediftve
out si de of a |r- @gtg?élon ng.. 20a paratus and emt ions to an

i nsi de and a E&ggle ‘('S'leiIn@ Ypike selengnt EEEEES o mpre TR 9.5 or less is
| NVENTHGN consﬁé‘e&iﬁ?&fab@%ﬁcﬁﬁp%’eﬁeraa&??r[@én%gsiérboﬁbﬂa%la? B, ely, Posifive

invention, it is possible to efficient emt posi

and negat i velohoa negateve iow whibenatfling hmiud'em inaize amithiadsh yf e ireve
reduction i.n_size and.thicicness. 25BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1is a $CRE e %1 an view of a configuration of an

i on-generating dead electiihl @ppatanstin a{é}@@kaﬁﬁmen%n hﬁﬁd&f &gﬁdgﬁhé peeati on,

when seen froma bottom surface sid a casing a bottom
pl at e porti offseioet iu-geasiaieg davipes 3ﬁ@)ﬁlélﬁ1nglomutrfor qiﬁhvenng 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 ion-generating device in a

first embodiment of the present invention, when seen from 2 bottom surface side of a

casing, and shows a bottom plate portion of the casing and a molding resin in

-9-



.08R01491/ TH (WD : 908640 perspective. Fig. 2 iggRopR
cross-sectional view taken along a line 11-11 in Fig. ?‘?S gsiogsgon

expl oded perspective view that shows a configuration of an
-ion-generating element shown in Figs. 1 and 2. 5Fig. 4 is a
perspective assenbly view that shows the configuration of the ion-
generating el enment shown in Figs. 1 and 2. Fig. 5 is a functional

bl ock di agram of the ion-generating device in the first enbodi nent of
the present invention, and shows how the functional elenents are
electrically connected. 10Fig. 6 (A) is a schematic plan view that
shows a confjqguration of a bottom plate of the casing in the

i on- generatl %' §&W%e in the first enbodi ment of the present

i nvention, and Figg ﬁls(a@hehﬁtlé‘cr)%%é’e%d&w%‘?&%n%ﬁ%hﬁﬂ@h 1Y LB .tlaken

alongallneVI-VllnFlg Is a ematlcpanwew
that shows a confFigutigen ©¥P1¢d¢d\mhﬁsp¢¢ﬂae plawtthas shavt tepnfigiraton @ aatien-of

t he casi ng Lgengl%gg% %“mgﬂ sﬁ%vgngt rePO e, | |écj%det achable fromthe bottom

pl ate, and ‘'0ss-sectional view taken al ong

a line ¥1-1/11 iFigHiga pérspdlive assemblﬁrﬁw tBatisBowds 1BE CEEREEHYE oF et hat
schematically shows a configuration of an air-cleaning unit that uses

the ion-gen e&?ﬁaﬁﬂgﬁé‘%}f’%é %"Fﬂ)&ﬂ/r‘flgsn1 Py3. 1 and 2. 20Fig. 9 is an
expl oded view of ghes @l ek @gﬁ' Qétxamo‘cf LR etﬁ?‘%n&l&gnﬁe %jiheifg{stlzl g.

generating device Ts dispos al r-clean

8. Fi g. etnlﬁ)dlmemaoﬁ’ahh@rnaént mvphtam, mcmuowt\aawsm@cmnﬂmegwaeé ion
of two ion- g alln eIe nts having a polarity arrangenent of
negati ve/ pos ’i} hé ?t9 / positive, which ion-generating el enents

are pregared for mgur)iga $dBmaR) i 98w BBE YRER 2ol @RI of 2 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-V1in
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-VILin 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 ion-
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 refation 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,

-10 -



.250f a through hole of each of the induction elecbggdpgzanﬂgﬁoggommo
optimal di stance between the positive discharge el ectrode and the
negati ve di scharge el ectrode. Fig. 11 is a schematic plan view
“that shows a configuration of two ion-generating el enents having a
pol arity arrangenent of negative/negative/positivel/positive,
08R01491/ TH (WD) : 908640 which ion-generating el enents are prepared
for studying the relation between a dianmeter of a through hol e of
each of the induction el ectrodes and an opti mal di stance between the
positive discharge el ectrode and the negative di scharge el ectrode.

Fig. 12 is 1 e _relation .betwee i aneter _.of a
through hol o BSFphirile JARMR AL Beb St kAol Er At a e
posi tive di sefwethgmgiehele bf et oand iddeticieg@irodes MAH 98 bpfiad @iRest badeen
Fig. 13 is a_,draw.ng %ﬁr describing that a wind speed differs anong

respective plEPPBHE dissharse plegzode ppdihe sagative gischeage dectrodehenati'c pl an

vi ew of a confi gusatihon, G i i j i

erbodi ment of 1 he Gr 2een pop At b iR R TS LERIAE didheld s BEEND hote
si de of 5a casfithgindastidn skowsdeznt atdistamcpbativesrnthe posdtiveafischirge eldqiodg aadd

a nolding resin i Fig. 15 is a schematic plan view

n rspectjve.
that shows h n%lgaﬂﬁg‘?%i\g‘@eie 96248 on el ectrode and a negative
i nduction el ect ' . e id
i nduction el ectrade 18hga afa%}grfopéés!:ﬁbuaféﬁnmé_sgégaedé&?]‘eg??ﬁ%r{%@?eﬁplg' d

si de 15of the casing of the ion-gener ng devi
t he casing apritienspdf gioayfiovedinn i n perspective. MODES FOR CARRYI NG OUT

THE (NN g SOEELIBILE Bl A8 8h S50 PLL Rt e
10 a second 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. 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 QUT 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 fon-generating device 30 in the present embodiment

-11 -



.20(First Enbodi nent) Fig. 1 is-a schematic pb@ﬁoMb?W}P@gé - 908640
configuration of an ion-generating device in a first enbodi ng of8

the present invention, when seen froma bottom surface side of a
~casi ng, and shows a bottom plate portion of the casing and a nol di ng
resin in perspective. Fig. 2 is a schematic cross-sectional view
taken along a line I1-11 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 enent shown in Figs. 1
and 2. 08R01491/TH (WD) : 908640 nmainly has an outer casing 21, an

i on-generating.lement 10a .fo eneratin sitive Lons, an ..
: on- ge ner at : rﬂ%nlg :hgsr@n?utﬁfﬁs’?%? L gﬂ P %etanrﬁg“g a&‘lﬁ?‘!}t\}ga koé enerafing positive

hi gh- vol t ageiohs; ail BhQefBrhtinklolerién® Nov/Rt batkeatk ettt iohdd h%éh’nz%lta power
supply circuit 23, and a power supply input connector 227 5Quter

casi ng 21 ha#angfopmershl, ighvpkagssiratits 13ad2h, spovsdupry tirait@a, 2t pawer

itself. An ipsi sing 21 is partitioned by first
partition 21%E§g§1pgie%on%§é%%i tion 21b into a region 121A for
di sposi fig the podbitervasingdt ganefiad daR@icRl22nend a sofi@fir@ionlZbEn fr  An

di sposing the. e%ati ve ion-generating el ement, and a region 121C for
di sposi ng a lﬁﬁf‘g‘w RO Sfnegelne paftitiprsd o dissiipertiing 2ihend sexand peoiteni2dh
121A for di SRRSIRGokh i d | @R-general i j I n
2 one. end si 0o SROF RELPRF diptd R RS B B Bl R 2 I SELARTE
f or di sposi rlispokiag thegagitive idrogengmting demery, aldamegibn i 31 @os dasethgorhigine
ot her end sidztgon thﬁ ri.ght, in Fi%. 1) in casing 21. Between region
121A for di sPORsHEFIRERS 520l thed®egenerating el enent and regi on
12113 fior di sposirgion@1AeEAp68ink SR (ISIREE Rhnlddfertif Bdtent R d

region 15121C forK% sposi nﬂ_tlh?gﬁﬁ%gh Ff\f/boll tage-gg}e?lrer ati ngm?:i r(%gﬁedg)frl\]c?
the like is §tead g the left in Figo b} i errinead 1, aed meiciond A1B @ alisposing the

generating pRSidJaY&,-1 i ' i.n,region 121 .%o Frgl’lfﬁs i t.he
posi tive ion- geneer(g} #ér?ilg&ghgﬁ@r??ﬁq%% olsgdn@beﬁ@?}’é’f F%CQS‘ 5 _ rpg%gg‘rﬁ%rl)
gener ati ng riegadripdl. | Bebrded refiGpIx Aol BispRbigahe fadkRe ik gdbSnRsEBdedthe
negative ion-generafing. element. 20Wth reference to Figs. 3 and 4,
i on- gener at i ¥ r‘“eﬁ‘%h@r#sfoi@é?osmﬁh%?eéatﬁ‘fﬁm’yéﬁﬁaé’tng l§msels p Pary ef fegivs and
negati vg i OMSICGSRAGRY ohighVolGAL 00RrhS EhA0A] ks SRR Ged AN
have an induction e%&t rg_ode ‘ffyl a gi gc har g% electr odpgkf, g(lan Oged'
supporting subst den-geBratinggleviehtolPadbregenerating fositive ieud & difposedineegiirece
metal plate, IZ%RC%opc%gpo%inE lttlljer&)ls{tlivg io%tgenerating 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 10z or 10b.

The flat plate portion of induction electrode 1 is made of a sheet metal with a hole.
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.25(e.g. two) circular through holes | a provided agreu4bhAE plYD08640
portion to correspond to the nunber of discharge el ectrodes 2.

Through hole la is an opening for emtting ions generated by corona
+discharge to an outside of ion-generating el enent 10a or 10b. The
flat plate portion of induction electrode 1 is made of a sheet netal
with a hole. 08R01491/TH (WD : 908640 | nduction el ectrode 1
has a bent portion Ib at each of opposite end portions, bent portion
| b being nade by bending a part of the netal plate at approxinmately a
right angle with respect to the flat plate portion. Bent portion |Ib

port 1 on. The- abowa B8 iRl 8P FREF I errhaePBLS S iofee
to the flat napatipoll beily madethytbaading Elﬁﬁxtaﬁﬂdlﬁ hrietbk BHltel 0 aﬁﬂ}gﬁmate%yaa ri%ht
S

above-descri bed inserted portion. i scharge el ectrode 2

needl e- 1 i ke 85 VIELSHSFL ke S plate pardors Rent pottin bl bds aHevize-vadthf or
allow ng dis LRde t i t heg et hr ough.., and a
t hrough hol e&gg&?g% E%??%vm ngsﬁle\gildﬁ@elére?%g Ii}%%l(rgfl i oﬁﬂeoq’bggeéﬁ%cg%er ion Ib
to be iPsertwsgpdlinhporebinhough end linked td\ehedlaeplbickertibns eldat@ethel @@timpee

2 i s supported, by supgporting substrate 3 while being inserted or
press-fi t'tedtoiqh?%D%Vﬁagﬁﬁﬁﬁedligﬁegegao@ﬂ’a penetrating supporting - .
substrate 3. CONSGGHeRelokctr O RAY deldIEHRERRT ApBLARL hRdRaEs b oD 19

a needle-like end, protrudes on a front surtace of supporting
substrate 3.thmugh helega Fasrallewing discitirgodientmpde &ltebt mented Hiethiiund a

protrudes o .face sSi .of s rti substrate 3, it is
possi bl e tonte é‘?ﬁﬁ%ﬁggﬁf@{ a@%vﬁiﬁggl% lﬁseﬂg‘gﬁg OPé’Elg?ntHOWoFi%@O E%W%Pﬂ with
use of 180l detherethodughhown) . - The inserted portion of induction

el ectrode | is suppqorted by supporting substrate 3 while being .
inserted into thﬁgﬁ}alﬁ'l%ﬂ@cweaﬁwfrﬁéﬁgﬂ%sappwdﬁppmﬁmsgﬁumlm3a'&lée 3.

19,2 ol S ARSI N 0e AL e DB
connect a | eGehseiuertlyy pnaendi afidisgharge electrode 2, which is a needle-like end, protrudes on
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
ion-generating element 10a to configure a positive lon-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, iO@Rbh@l?mg@WS%w
i nduction electrode 1 is supported by supporting substrate 3,

di scharge electrode 2 is disposed such that its needle-like tip i-s
“| 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-generatin | ement 10b for generatin 08R01491/ TH (WD) ; . 908640
nega’? ive i ong%ggﬁﬁwggs s&’éveﬁa%aeﬁe@fiﬁ\'ﬁe‘ﬁﬁg?@ﬁgkﬁtéo i qogRe: t(e%l}‘r’&h induction
cooper at es Wledtrdde dug lonQien@h@pt d@skst 108 ¢oﬁﬁ%£@9%ég%ﬁwﬁm%eﬁér§n§{§ b
to configure a negative 10n-generating unit (negative electro
pair). Furth@rgatyesiepFederdiitti on el ectrode 1 is provided for the

plurality of disc L. generati j,on f t ane
pol arity, namel yﬁg{hg‘gs‘f?‘ﬂ“@feﬁl@g?‘g‘% et%f{rgfle glsrpé&‘ﬁéﬁc{}gr%ﬁlpg’r@’@f’?&sc arge
Speci fi 6al | y¢ledtrodenhfog gaed ding Achsf €itRaine bORrifyOhiard patitiddp ARy bi ye
ions, common induction el ectrode 1 is provided for two positive

di schar ge el REeHGRANSY. Specifisalligin éon-gangrating elemens i Oe fas censsafing poigve
provi ded wit : . of

Dosi t1ve di sohar gaa SR IRgobEL b RP RN podRink MR PER Bl >
10a for genefoaekampiqesd indwaion elestrode ks ptdvidededtt torohBroaph Rolelagener at e
positive ions_at a plurali of (e.0,. two ositive ion-generating
units In i on{-:odéeﬁ%qngtq?ﬂbe@F@ﬁ%?ﬁpogﬁﬁg‘#lﬁwab%ﬁ&cgf’?&%&- né§ &Ry onrgsRerating

common 10nductiement 8befk kaeeathgipdsittiehdRd ddW8 LB RSBt ¥hetht e
el ectrodes 2, for exarr%l e, a%g i nducti onmﬁe%& rode 1 i s°preov%§%§ﬁ'€vi th

two through 8% &< nlyakity of (srg ésplpnsitive ianhgenedtivgrimdts. of negati ve
di scharge el ectr ~ i enerating el enent 10b for ..
generati ng negat ?@Z&} r?gé;figé %%‘ﬂ? Ilnglg{r;g% # 8Erﬁféngar%lg%twtedorﬁe%oé’?%?%mdumon
negative i ondedtoda 1 prosibed for obo figagve divedhrodeBotrodes 2i 0 Q@RS ahd NY
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 2 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 jon-generating element 10b for generating
negative lons are spatially (structurally) separated from each other. Further, supporting

substrate 3 in jon-generating element 10a for generating positive ions and supporting
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.Wth reference to Fig. 1, ion-generating el ement h@ﬁgf@rlfﬂ@pgbﬁtgoggm
positive ions |ocated in region 121A for disposing the positivé

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
generating pQsLtilive:i. nd. i nduct | | ectrode 1 i.n .ion-generating
el ement 10b %ﬁ%ﬂ'd&%ﬁg r%@%ﬁ%’%@éﬁf%ﬂt fbg’rfgr SPETAURReRAIYSIOPSATE SRAFRIYA | v)
separ at ed fr@meaally)ethested fufmteBe oth&UPRAS hdtBdtatRgitdh %1e§tééd& 1 in ion-

ion-generating elenent 10a for generating positive ions an

supporting #BpEHRAsment 10por covBBing pesitivt ivas andindustiveleayexde at jong

el emrent 10b L8608 j gat | i ..are spatjallwy (structurally)
separ at ed fr%ér%]rgac‘h %t ﬂépgb?)?%érﬁglgélggat%ﬁ%ionf H%ﬁfleat&ﬁéﬁglbééf’?lﬁti@dioi n
i on- gen@r at i eagh ethenwnh t1kOthef are ag eieatat pognOsi tive ions and induction

electrode 1 in iqn-generating el egent 10h for, generating negative
ions may el ectri ﬁsﬁy&gge&@ﬁ%g@i%&i,ﬂgglgg%{@ge BEghEs 123, 4 Bb,tiewver supely ar e

at the same aebient il pobkoRpoiiR0crhEaBS Pk TRIdbd ilVefla 9]¢ A9°
circuits 12a, 12b, power supply circurt 23, and power supply i nput
connect or 2isposingip gﬁbﬁ’@l‘ja&%me‘gﬁmim&ﬁ @nd the liklé. s (Bxsh oip@sitivie §leh-voltage
vol t age- generat. circui,t and the |i.ke. Both of positive

hi gh-vol t age&%{]#’ E%ai %ndf'féatgﬁ%]%évé’gt?ﬁ/%mﬂ#dﬁ? 6 SPB@ET%PF&E{? iaﬁfﬁb%ﬁa_@ 14.
suppor 1@d orpdstiige RighwoRadesdrcait €241 dispd¥e@ & dabiv@ 2008 By Ald R oF e Gt
12a is disposed.in casing 21 on one end side (on the left in Fig.
such that it5%d)aehdbatit s edasephtojereensrating elemenicive fagenératingEmdiveidneg

Posi ng 51 on AR YA a0l BOSRLEH hy o7 e oRRP B it gher ¢
o 0s olore o A Berdenting Slokal 10D or ARk
12b is 15l oc’%&%%ﬁeb%’ﬁmegﬁméis%ﬁ%ﬂﬂSmoﬂmgstgsikvﬁ@ge Riecuisd?a. i1gkis

i on- ger®r at ip@ued RARRA rédich 189 0P ddgdkBiof iR pééitﬁre??%l. efal § aedak e
ion-generating element. =~ H gh-vol t'age” t ransf or ner g;L power
suppl y ci r cuPgopB21E:f08 dispeing theipesative inpigenacdimgetnent. 22 are furt her

on generat i ng o ianvbes Tl £ 38R%% BBoltGpRET gl Reveroyael et
i on- gener at icogneetoe AR ate 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_iy 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 jon-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 baving a space therein. In
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-20I'n particular, power supply input connector 22 pSReH4SPAIEAVO): 908640
approximately at the center between region 121A for disposing the

positive ion-generating el enment and region 121B for disposing the
*negative ion-generating elenment. H gh-voltage transformer 11 and

hi gh-voltage circuits 12a, 12b as descri bed above configure a high
vol t age-generating circuit 20. Hi gh voltage-generating circuit 20 and
power supply circuit 23 configure a 25circuit unit. In a pl anar

|l ayout in Fig. 1, an arrangenent of ion-generating el enment 10a/the
circuit unit/the ion-generating elenent 10b is adopted fromthe |eft

tothe right,in Fig. 1L Wth reference to F.g..2,.casing 21 |s a
box-type one R SRACK chlg%giéoq-%%}e&nﬂg (e:lr:wents %%F%@%A’égi’f 1a€ .3%0@6‘8"6&1]0
the space i rhiglasliige itsuits QDa, ASH Podlet @RUBINDS 46 i

hi gh-vol t age %r ant;?or mer 11, hi %-vqﬁ?ggle ci rcui tsgi‘gii?%%)zl%fnpg%v\er
suppl y ci r cufnessor ZZrpde pisngsed. s BT ¢ Lid 240t attashedle 8 motdinpresin 81 é popogied.
After a lid 245 attached, a nolding resin 31 is poured thereinto.
5Casing 21 has an 'ion eni ssion hole 21d at, for exanple, a box-type
bottom fl ate. EadPesinf 2il dias geiop emissinghet eddad, Sor bRanpld, Abokaysd thmesaslaten

casing 21 such that each . of through holes |a of ion-generating
el ement s 1Ogl?acﬁﬁglqnégeﬂ?réwleq’ﬁsol%éo]rp%]ﬁa’é%RSP W‘Wﬂf‘&ghé‘ﬂcé thet gach of
Sol deri ng SULFRGR hsls!es Of; bRR: i hfical
and region 1012%0 for dﬁgﬁgﬁéﬁ%ﬁgﬁﬁsgﬁ@g%ﬁp%%&rglglgﬁgq|§°ng m?a(%:ig?t
and the |ikewidlrkolgBlded with a nolding resin 31. Here, high
vol t age- generati i.rcuit 2Q.configured with, high-volta .
transforner |1 a%lm%-&{fgﬁ% 538%0 ‘?afﬂ%B{’Pg’gf%?tmffgﬁme&ﬁdtoﬁgﬁbﬁ@ﬁ_é‘?géﬂ‘i ng
el ements 10a12180br gigfosmgalte m%mwgﬂagacgéﬁemg Wiédit and RS Bl QkEmoldbd with a
preferabl e to@gﬁlg%sorff E%Zuélia&thl olr)E y subjecti ngﬁgtghené)acé s.uhrléalgg
side (the soFf ARFIS U f dEEe: SHEd/PIREe-SAOpIBuRE PreyltsUisontrges vBitBand t he
gy on or mRestaanhe I 6l L iog: 4RSI 241 15 St Yl Bl
for the ion-Yenkitakivegs pbighiwaitsgeafniti oTheefoes, at ik pefeitdentiafol&ansulation
(i.e. the front. surface, sjide_of supporting substrate 3). In the
present enbo isr’fglﬁ?t}ngég%l?aﬁ S‘?"{a"ﬁé’ge gtgg §@6erﬁﬂé“meéwebﬁiﬁlgp%%§ fibgtrate 3
3\,{28 uppesti nganﬁlﬂitié?ﬂ«':gﬁh SordliDbsifRMR hh oREsL8RERALE Betul8BR R {PRsin 10D
en ion-generatin
J molding (3 g. molding with use of an epoxy resin), except for the ion-generating

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 21c 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
therebj( 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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.elements 10a, 10b are disposed in casing 21. By abgpm;'@g/mg,pg§:tgogg40
substrate 3 to abut against step 21c, supporting substrate IS

positioned, and additionally, a resin is prevented fromfl ow ng
-toward the ion-generating unit side during the nolding. It is thereby
possible, in a single nolding step, to nold the entire high

vol t age-generating 25circuit in the region for disposing the high

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 the ion-generating portion side, w thout nolding the

i on-generating p i on side. ... 08RO1491/ T - 908640 Wt h,
reference to Fi g%{tﬁ re?ff{el%cﬁgo B’Igeg‘elﬂ%heéﬁﬁsggg é{ﬁ%{meg&aﬂq%@é@pp@? SRHCIng
spaci ng pl hsitbseesnpositivd diechahios ehairgR PhRGIEAHR ddciRsh JQGRUE ¥Syith

di scharge electrode 2 with respect to a dianeter d of through hole |a
is 3 or nor et tg axliagpeterdsaf thrapgh bole dx Fpranese andi@d3 oalebs andarrexample
SFurther, digngiet gpf through hole la is preferably +10 mm 15 mm
spaci ng pl between posi'tive di scharge el ectrode 2 and negative

di scharge el ect r quieth, Hiampreed of tbdughhotepll isprbBLablg10ame-(6 kR phlivg
35-115 mm An external shape of outer casing 21 is defined by a
length al (Fgetwsenpogitivg dsgharge elecirpde 2 and negativedischasgaseleagiode Rily.  2) |

and preferahl.y k )¢ jn -

bl of 20- 40%%6}&? ad?ﬁif’gl Qg@%%@%@&ﬁ?%?@%_ %‘e“géc’?e?’fb"’tluzlgaﬁ%\%??'lw‘gaoe
made on how aasisp@tisidefnddibyctiempiak] @Hig iy xtaswidthb1aFRC LY k e@hiblness c1 (Fig. 2),
connected. Fi g % isl functignal bl ock diagram of the ion-generating
devi ce in t HEIpreegd Eﬁﬁfd‘ﬁ;’r‘?@t‘? CgRPEch &bape dadng a} ofviOnti0anm, Binef 20rimm,
how t hegf uncihgenarg8begents are 15el ectrically connected. Wth
reference to Fig. 5, ion-generating device 30 includes outer casing
21, ion-gener at i Aexeldesesintion willbe magls ontioghrespetifvedendtiveah sfemenmarel 1,

hi gh-vol t age, ¢l its a, 12b, power- supply input connector 22, and
power suppl yeleé;lkriccj%on?gc,%edas descri bed above. It is noted that power

supply input conmgtsas a RidclicnabblbeiCdibsrag &u&hoﬁ-gakrﬁngaéﬁcéih%ﬁeemt i's
di sposed in outer casing 21, and another part thereof is exposed to
20an out si deTHOIRANEPE the BrepRzt myentios, andshetyy hew Hsvilactiombelemenisprey t o
be conpecte i dey; P upply Lnput ct.or 22
s o porti onFaR RSl i rferpnck 18Rl 3 0B e BB L LR Ees

commer ci al aluerrcastd 2y icugenentingeements U 195, highi-wlitagetanefor@er AN highput

ower supply. . Power supply..input connector 22 is _electricall
P PP yvoltage circuifs ﬁ%, YZb pgwer supglyemput connector 22, and power sup[%/ly circuit 23,

connected to
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 1s 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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- 25power supply circuit 23. Power supply circuit 23gk6i#ha%f fWwes! dotedo
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
transfornmer 11 is 08RO 1491/ TH (WD : 908640 el ectrically connected
to induction electrode 1 of each of ion-generating elenents 10a, 10b.
The other end of the secondary side of high-voltage transformer 11 is
el ectrically connected via positive high-voltage circuit 12a to

ositive dis \ el ectrodes, 2 .of .ion-generati el ement 10a for
gener ating p%gcﬁ{l%g%c TgRee %ﬁad%flg%slptﬁg@%ﬁf ('?G‘itl?rfgg‘il’é%er\?FaHn% Eg&ts Ve
hi gh- vol t ageigy, r qu bhé2énd!c? 1IAGERHINS sleTF RRRARIEIAFNSBARS 12 i€dlectrically

ion-generating el ement 10b for generating negative ions.
Posi tive hi gfRnpentedadepesitive digh-vpitage drogivAZa tpurositive disehergeeldctrogs s dfiiame

di scharge el , } havi ng a i tiv olarity. with
respect to i%%h%@?%ﬁ%%é@%%&égﬁﬁgggoﬂ%él ea‘gf‘%g‘ﬁ%%wﬁ? E%’S"t@ig ui t
12b is Bonfigpgniit High-appkyciiciteged negetivh GehateeledRRlee s bf RS ererfidy 9h
vol t age havi qg a ngg tive polarity wwth respect to induction

el ect rode 1.°§ment 04108 pensyAtlig 8e395V@100% generate dual -pol arity ions,
nanely, positive g i { 4 Pt wi ||
be nmade on a confl?ogit??%tﬁlggﬁeg%%tchgﬁ%%%p %ﬁ?nglg'élrteg wﬁ‘%‘%@’epg’%‘f’%”% “he
present enbodéatnede 2 a bighgoliigeviaving atphsitipd polarity esth irespEdt go indudtidh entlodde
cross-sectionpal ,vi ew i,n Fi 6 (B),..1on em ssion hole 21d.is, fornmed
ot “the: bot t omaps Hiedfes Retkihast chghe 12h 3 EERA P oo srartive diariBpmed
| edi agel y aamede b BMpUGRIAR aving 2 Gbgdite B%ﬁg%&' 188et 0 Sndheridd eldctrode

t hereby possible to see discharge el ectrode froman outsi ée 0

i on- gener at i hg HisvheebyFosshlatg ganetsis dusl-prarity fans 2mehebn positivedorghandol e
la, and emit,J ;ggnerated at ion- 20generating elements 10a, 10b to
t he outside oig i on-generating device 30. Al ternatively, as
shown in the pl aiNext,eescriptién will b& rfzdlk oantohfiirAtAST R ifoRAdte ¥EBW | N
Fig. 7 (B), a_.part.of the botc{;!gm pl ate of casing 21 may be nmade of an
el ectrode | i%mg%“\/ﬁ:\??lqs%ﬁgn%o fict ure detachabl e fromthe bottom

pl ate. 1% ect r ode Ak kkbvasin RSHIAWibO T BB 68400 cg?séés@cgio?@;@%é Haﬁé.%a(tﬁ),

251t is noted that the cross-sectional vi'ew in
schemat i ¢ crigsgmission hole 21d 15 formed at the bottom plate of the casing. Ion emission hole

21d is 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 102, 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-VI in F ig. 7 (A).

Although ion-generating device 30 described above can emit single-polarity ions,
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-sectional view taken along a line VI-VI in Fig. 608R)149TH tWe): 508640
cross-sectional viewin Fig. 7 (B) is a schematic cross-sectional
view taken along a line VII-VIl in Fig. 7 (A). Although
‘i on-generating device 30 descri bed above can emt single-polarity
ions, O08R01491/TH (WD): 908640 the present enbodi nent is based on
the prem se that bipolar ions, nanely, positive ions and negative
ions are emtted. Positive ions are generated by causing positive
corona di scharge at the tip of positive discharge el ectrodes 2, and
negative ions are generated by causing negative corona di scharge at
the tip of j ' des .2. swaveformto be.applied
is not part P@g@;aérs %/nﬁ eﬁ#%ﬁ%qﬁgagéf% {hgRﬁmgseot%’éeb&%%d?rfseﬂ@e?yaHosm‘pe 10m8
al t er nat i ng- adrnegative Vuiy @f eCanifttd. a PosliipOpLe hré Gedergbd Bﬁ%&ihggbéﬁvefboﬂiﬂase
wavef orm bi a _;gl positively or negatively, or the like, having a high
voltage is u§ atgp at, (e tig GE PRsitivE slischargeplcitodas 2.nd apgativg ions tre Zenesitedige
range that s 1,Cl - o rQE:: I i of
Proseri bed | on apaE e AR e af DA ARnAER LA
i nvent ob ar ewevefigingo be epdied &otot pértimklarbHlimited e, iahd e dires cacrdny,dhogen

ion (I-r) hayjng.a plurality of water .nol ecul es,attached therearound,
and gil’ e Zepréteg%‘f%ﬁg ¥ ?’(ﬂ‘i‘%ﬁi 1_ase% RP§EY ?fa&eﬁ?%e{ynﬁﬁ'géer‘)v?”eg%@éﬁ%

ions are cl UsdsRively QP SefGdly, f thehike Mol Big ia GRNVith §is B8 d@N ARSI VAR5
(02-) having a plurality of water nol ecules attached therearound, and

are repr esentegieggo Gl withiroy voliage rasgathabsufficidntly SasabdischargBand &rables by

generating ap ] . ne._amount of Hf (H20). (mis a natural
nunber), V\hi%‘ﬁ&gﬁ%@ glﬁ Fﬁl e18‘§§°§°16§si tive ions in the air, and

02- (H2ap. (n is SHeratpoesitive RuMbenied WWthe hvakter ird Qliklef icasleh oNRERA iV e

ions in the air,. both types_of ions_ attach to and surround funguses
h)hﬂ¥$ hercg

and viruses F%@F&ﬁba gra fony (F1) hgving a Meraligtaf sretesmolgpalensiiachedadi cal s

(. OH) gener ageds@hnd Bad ok i ghugigol i f ] [ ci es,
the floating 20funré]tises arrl %SF erg canzgjé“d@ﬁsr%idﬁglgaelgamg&s' W@"rﬁéﬁf‘?“’%
descri ption aw klusteeionaeheh ofiwhick Briddntfiedsdsi aaroxegendon €0 ) ivmgaiph@alitnof |

which is an exan;gl e of thg1te | ectrical apparatus that uses the

above- descr i && Blﬁg"g@r?étﬁ thfraEindeandmrg represeredias e GhOMt (n e nateal

t hat sghematj HoNS j NETa LI ' [

t hat usgs the&?&gt)}/ggner a’tti%n%ﬁgg%ri%t:ggﬁ}s homﬁaﬁﬁe&ag% gmﬁ%ﬁoﬁ%@@—i@%&{?g% S

an expl oded netww mfnbef)ewbicl are lideatifistics poiitivesivann theaifiagd OF(FSINN 8¢
sposed, in the air-cleani ngf uni t

now (he 1 on geng Sl SR e decdlopegtan e o e g Ut
a front panel 484 s@fdhnd funguses and viruses floating in the air. With the action of hydroxyl
radicals (-OH) generated 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 jon-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 91is an
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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-08R01491/ THXWD) : 908640 body 62. A rear top porti @3rof4hee-(#d)i 08640
provided with an outlet port 63, through which clean air containing
ions are supplied to the room An air intake port 64 is fornmed at the
-center of body 62. The air taken in through air intake port 64

| ocated at the front of air-cleaning unit 60 is cl eaned. by passing
through a filter not shown. The 5cleaned air is supplied fromoutl et
port 63 to the outside through a fan casing 65. | on- generati ng
device 30 shown in Figs. 1 and 2 is attached to a part of fan casing
65 that forns a passage of the cleaned air. lon-generating device 30

i s di sposed abl em.t ions, thr.ough. hol e 21d, which_serves as
an i on- eni ttﬁﬁdﬁhi %I%%#tggpﬁtﬂgnpfg Yor %t H‘%"Qggwhaagﬁﬁlﬁtﬁeﬁ%ai roug
Exenpl ary di whioh clehnais carhainiffioge nelsadpliog (e e, 30Ad 8 Bke pBRl6ude a
position P1 %gna#l vely close to outlet port 63, a position P2
relatively f5Fmes ghifotrnteaor pesiyi626 3 Thewia takem bythisggh air intake paittHilocatedent
passage of t L v, i : Ls ss-.t hr qugh
o om 11 ng e S el g0 b eene ¥ nlihe My A TUGERA W, The
ai r - cl efini ngcleaed 218G sopplied divirestaleaport 6M s enBide Agofdhncth Ming el v,
a function of su%l ying Lons,. agé)rhg with, clean ajr, through outl et
port 63 to the o Eiga’é.a%ﬁ/@flﬁe PIoPNdR Kigsgl o 4 s gtiached by alpargofifan t he
present enbogl ; j &4 i n € i i 2 d
sHB B thah Brths A ROS 5f‘tH@clJ|3291@§ ait- dIoEethﬁ%rhtYﬂPg degi?? %g %qﬁ{?%%‘%e

f
at ion-generating device 30 can be dellvered on arr
ai r bl ow uni to hedble tpamitagps)throvgh hdlal1dy othichobrvposs aniive et unitglonto the

negative io itte ot outside of.the.unit. In the
present enb (r;%(l) ‘%regpn&hg g%()ﬁ'@aéeﬁsgngf o3 :%‘%Wﬁatry ﬁ'ﬁ%os%’éﬁ °@8’§'§F‘?%’ﬂ‘3§9§“&%39
exanpl @0200f mbhieclalies positial P lapRavA: tose tHQMBMPort d3NE pBEHEBHY relaBY &GP ON
is not limted th?reto. The, el ectri cal agﬁarat us may also be, in

addi tion to ¥8 4§t rertdanruptheinositions, anthindhmetissagenf thg aiini By allowing the
(air-condi tiQBeh dirt J -abpaf; : L 2aner .
o o SPSE N CuRPRELR BROBIASg AR SLER Mg on e
el ectrical appamgiud 60kan adiiese amicatgendrhing fundtionf eimellg b VRGN ES SuHISingN
the air strelam ﬁéSNGﬁ” descr | ti}(l)n i1l be m%ge on. functi onal
effects of tRE>BIPAE Fh cleAt 3t toneh outlet port 8349 thevtsidsns and negat i ve

i ons geperated bywdh sieRRE68y iSSPRIBiINY0IRI Hgseh &ﬁfﬁa t
of production, by being neutralized \A/?\I%)rlltoa p}gssi t]ieve y!m<5;1l3(|§|1‘551Ib?)_{ehld(‘?fdjgglﬁ&p
negati vel y- dpBl 4u6deggtive ions genemated atdemws eeneating deviteaddl cag ba delevessism the air
polarity, or g, ; H 19 O.neutralized by . .
col lision besttllv%gnel%%%%% @@@?ﬂﬁ%{ gaﬁ%a%\é)g)é%f}}agggﬁ8ﬁgo${f¥eé°f§ﬁa E?égﬁ?iloflﬁe
li ke. dan be enitted st thel outdidecofplieas@nt enbodi nent, the positive

i on-generating unit sitive, discharge el ectrodes 2 and i nduction

electrode 1 in i H-t%é?({ ?aﬁ%d@@ﬁéﬁ@ﬁ%%mgéwé}ea@ Hesgripdois en veample
ions) pmd tk@tﬁ@&@&ﬁéﬁ?aﬁﬁ%ﬁ?@nﬁo%b&?th‘é%és@ntm%ﬂ ¥ Sotimei 39S,

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 long 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 nentralized when a positively-applied

or negatively-applied electrode attracts the ions having a reverse polarity, or by being
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- 5el ectrodes 2 and induction electrode 1 in ion-gengRat4oNEEWORTHo844h
for generating negative ions) are disposed in casing 21 with a space
(region 121C for disposing the high voltage-generating circuit and
"the like) interposed therebetween in plan view. Therefore, the
positive ion-generating units and the negative ion-generating units
can be di sposed separately from each other by the rel evant space. It
is thereby possible to 10prevent the positive ions generated at the
positive ion-generating units and the negative ions generated at the
negative ion-generating units from being neutralized by and

nbi ned wi it ibl.e t fficientl
[econbl ned hbfha5a8 b B1SEs A0, b AECAIERRRNA Gy S ShEL e
t he devi ce. Furt Hercontradse ipihs iptessre eﬁbﬁdigﬁﬂgflﬂ@bﬂﬁvﬂﬁh@én@ﬂ&gtdﬂﬁs

ti i on: ti its, 15are. qi dincasing 21 with a
Space | nt er pEURHE AP EBe FREES P AOEPANCFRSlEets | e GMSTHHER cemeeluice
such as_the faf gheiing POSEATBR Ald 1Y n%a'iiﬁ?é’iotn;ﬁgﬁé}atg% s Q&gﬁg«e'&cﬁi}gé

space. Therefore, it is possible to efficie I"spos
respect Pve cdentodesit andiindustion elect@te 1amthnegesérbjngpalémany ¢0tsfor geneetingt i on

by i on bener SRR ‘o) Fredi5tRi BnE Rl ifl Wit Mealio o C b Rtk
20r ange of L&Sglsvdlﬁgé-gﬁfeﬂﬂiﬁ? dircuaehd tAlke) Berpdsel HRtdLBRRA th {15 JiEposed
en

on the disposition in an electrical apparatus are reduced, |
i on- gener at i hifTefespi e peBtivedor-aeneratiag uditt andyhe magatiteddn-generdtisg units can be

el ectrical itive i-on-gener.ati.
units, the ﬁ@é%tg ﬁ%ﬁ ?%tﬁl-ygﬁeorﬁneér:%%l })E%F %f}{ég?@\gaﬁlaépg 'erIPlgiﬂ?eéél}}lytpsf’ S%ll%]'gboos ed
i n t hel@pacepreant the pdsitipisackenatiedat thy positiee iph-aeteratig vnti@ind the negative
25t hi ckness .of ion-% ner,at i ng, device 3Q can al so be reduced.

Therefore, PR &NgRE] ahPedestye {05-2epgRing s Fomdhemne; neytrelized beash i n
the present RegdABRL d26h BihePRRAS BLbSnd] Mésfb@e 1 eﬁﬁ;‘ién]a?’ eﬁ’ﬁtrblc_zm Hthe
versatility.

passage, resulting in inprovenent in genera urt her,
i nducti on el Rsitivethas and the negatigeives totdnnytedecofsi deba. f or generating
08R01491/ TH (WO : 640 positive ions and induction electrode 1 in
i on- generati ng eIFélgn@%f ﬁf(yﬁm Ot Y SRET A EYS a1 hegafve lon-generating units

15 are disposed in casing 21 with a space interposed therebetween, in plan view, so that
another circuit such as the high voltage-generating circuit can be disposed 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

-21-



.negative ions are separated spatlally from each o0BRO149A/THI {WO): 908640
addi tion, supporting substrate 3 in ion-generating el enent 10a for
generating positive ions and supporting substrate 3 in ion-generating
el enent 10b for generating negative ions are separated 5physically
fromeach other. Therefore, it becones possible to provide a space
bet ween ion-generating el ement 10a and ion-generating el ement 10b.
Further, region 121A for disposing ion-generating el enent 10a and
region 121C for disposing the high voltage-generating circuit and the
like are separated by partition 2la, and region 121B for disposing

ol 1 ago- gond Aty h Ry AR BR et ey Kokber Qlind FErBR IRy R vttty

21b. Ther ef aregativietionssrgepabtet epetttaﬂﬁﬁbﬂl datlotét] hridein BH@hon, supportin

vol t age- generEtl ng, ci.rcuit 20 i t%é)on 121C for di sposing hig

vol t age- genet'at fyiprgrieraips gismer 2jfpraenerpine ROFHIYP s apthepROIting
only a side s‘ﬁgstﬁw{ﬁrléﬁ-g&eﬁéﬁgé blefibft Db f?ﬂ\{me(ﬁgra rﬁat?vquﬁ)soﬁé %eﬁa}a%dt he
i on-generating portion Side, W thout dt on- gener a

porti ondsi dephysieally diom wth pibgi. orTheefose, hﬁbtmnmds ssibleng ppoiieta sysce between

i on- generati.n nt 10 on 121B for p05| ng negatl ve
i on- gener at |Iﬁ 8 r?é%@ﬁfﬂmf@% F‘tan‘iE 53%{3?8?? HRe st to efficiently

separate the hl glFuvtabd ?@E}nﬂ%k'f@ﬁﬂl@%sh@ﬁb@f&@ﬁaﬁﬁgﬂ&ngﬁ\ibg&rﬁg 0h T 5

use of nolding resjin 317in an insul ating manner, and thus di spose the
respective pOFPRAES e gty diaae-genesmating st tritarnd theslikecrs s:ﬁpazlatedéary pertiting

thi ckness, o2 g&gqgggﬁ [‘fl%sfo?ﬁmﬁ#kﬁgllgf era%fn%%iga:%ntdl%%la% SR REID0 1S

to Figlo1l, ailsfpbangthﬂ]:llgh()ifoltﬁ@%g@.@ﬂhﬁﬁ@éltdﬂ!@ a6l vHeQikte 312, sep\éiht@ﬁlby artiféat Bd
in the Iowe art of.the_draw g is disposed to face downward, and a

pl ane 21U, whicEsiorest ispostlrto mol ﬁ%e%b%@g b Eeltagergenerrting cHiRY injregion
di sposed to IfZQGQ‘oﬂJ&%Eﬂghj HvBﬁéég%tg%hélﬁﬁm éﬁuﬁag%ﬁﬁghﬁe t}&l %&&éfeoﬂd' n

Fig. 1, a nmolding resinis in |nto I'on-generatin te 30

t hr ough a noheld pnljy@étdemﬁ smprtlnarsobatrd@di athichysjglers gppasiee tb]zﬁ@m@ameratmg
nol di ng reS| z{H qh A eneratl devi ce 3Q ac | at es from
the | ower paPr E % ?n'%%f pqrtionpide, jp ga S1qnpl 21

regi onid21C fbﬂdhs;djsﬁzgpas:ﬂ@: 1biﬂ-gcﬁvrﬂfhg\éﬁkﬁeﬁﬂﬁ}agﬁﬂ%g%ﬂ fﬂB%f @ik&ﬁ&sm@”d the
liKe, the noldipng.resin flows onto the entire surfaces of high

08R01491/ TH e9¥)"® igngraamting Flemess-1§knelt it thergbxpaseiblietto z@c@n@ spwete the
supply cir C%éh—@ggﬁﬁor} iBRbs Joh‘% %51 A{g%e%cé ook ol & dRhAE % rhﬁrlﬁ‘é‘ﬁt h.

In contrast, Tn regli o or di sposi ng i on- g%
el enent 10a issubitinggiaorer, :2d ansdnspdseﬂ:]mmsp@tm@pbrgaﬁs&ﬂ@b iclegel| Afastieveob,

the nolding r n cannot _f.|. to the ion-generating unit side of
supporti ng srﬁ‘ﬁ'?% ipIL A1z apd ﬁ%?‘“‘?%ear@ ORPATNGSS PF e dorsgeperagng denifor t i ng
substrage 3) becausi@ngls d@:ﬁﬂﬁc‘tédlﬂ“ﬁar%%ﬁn 18Re foﬁ&gmgaﬁétlﬁidonl y the

IC

sol dering surface side of su fing substrate 3 side is
opposite to the iVith gémencats b Lmil plansi 24 . of jon-generating device 30hwhiebis

possible to | &m0 st.e he_ hi gh-vol t.a rtiQ
of ion-gener g‘?‘lk ng H{e%\;?\g% [%% O%th / g ‘rsrﬁlfsg?sﬁ £ fge g%‘ﬁ“‘@@ﬂ ai‘ﬁ%f‘e&"}gjb
in each of iveichlidgened ai the gp}ﬁrgﬁﬂ R the HPBwind @Pdisposed 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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. Further, according to the present enbodi ment, i ndegRG1681/EHENO)0E@8EHD
and di scharge el ectrodes 2 are di sposed on the sane supporting
substrate 3. It is thereby possible to mnimze displacenent in the
- height direction while regulating a nutual planar displacenent

bet ween induction electrode 1 and discharge el ectrodes 2. It is

15t hereby possible to reduce causes of errors in positional relation
bet ween i nduction electrode 1 and di scharge el ectrodes 2.. '
Further, according to the present enbodi nent, through hole | a has a
pl anar shape of approximately a perfect circle, and the needle-Iike
tip of disch I . I : e - O e
in plan vieﬁﬁﬁ%ﬁégggg%@?QﬁFﬁFQ%%% %ﬁ%ﬁgmﬁ%cé ﬁﬁﬁfgiﬁ%?ﬁéFﬁggéﬁgﬁ%g%z
field gener ahsidedxhtrerith | Iduatisqlin Btk of regibd 121 Arfor disReing iggegentratitg ode
2 over 360 degrees in.plan view, The present inventor ha Loun from
ear nest st udt@ent H¥andiregian FiSsPpfigpSBEATT ELRRE §le dBthe BAlingn
bi pol ar | ong siﬁl@aﬂﬁbﬁ/ﬂovpeab%evisn_ga{&atﬁgqnﬁ $8LE ippb g subdhk 8 (ie. the
achi evi ng reguctlon In size and~t hi ckness, and gnpactness of

i on- gen&r at ifnot slefeice eid8 6f suppliying etbstratg 3 pbecawsem! ppiitidls Bk, Bpawidmpais|

" between positive di,schar el ectrrode 2. an eqgatiye.discharge

ol ectr odo- 2 Uit e PSR Eere ik b DPoRiog PORTTE i VIR S L PaSe42 %
i on- gener at ;g8 oel-pMRPLGit 488, 10b to be 3 or nore and 9.5 or |ess.
This feature wll hereinafter be described. 08R01491/TH (WD : 908640

To cause stabl e dbisdraehyipossiie themeld, in feinglepneldingistephe bish-wplagepogion,

i canar go. ol Sarans B Rertie R ik Al B Afuh forplio By St RELARRRn,

t he rel@ti orgenérafifieelethaftaromeldiet ween the tip of discharge el ectrode 2
and induction electrode 1 (i.e. a radius (d/2) of through hole la of
5i nduct i on el ect ryd@er fecofqingtorthgprgient ﬁ&%dl%?r?tilﬁﬁh&fﬁaﬁ Slerade L0

i nduction el : ' i Y to
Lol | ol becoﬁe&ga%gglﬁ&r&ﬁgwédléﬁea% th@ sdrfetbbh&iéin mﬁsﬁ‘ﬁﬁl TtB€thereby

er. Therefore, the sizes of h?g -voltage circults
12a, |2b andpdssiblhivitimge displacesfent imshe Height divention vdnlg eaguiating 2 tagtual

ARG M R M RO S TP,
whi ch dsvi at#heRby posdiBle 18 @EE k. of kffoRtM Bsitional 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 pl 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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. 10words, it is not possible to stably generate i CIROMII/EHIHX 80864Ag
reduced size and thickness. In contrast, if a radius (d12) of
through hole la of induction electrode 1 is excessively small, a
<required voltage to be applied can be | owered. However, the range

bet ween a di scharge start voltage and a spark di scharge transition
vol t age becones 15smaller, which makes it difficult to set a voltage
to be applied, and also makes it difficult to achieve stable ion

em ssion by corona di scharge. Based on the above-descri bed
studies, the present inventor has further studied the relation
petueen di amet ef 1¢ Qhsel MRl End S Rlthd AU ARGELRASADLs beqitea an
opti mal di stance pl between positive di scharge elegtrode 2 and

negati ve di sohagegalu2@€h dighvolteze2o be applied héttricad diyshatgaclectoodeansr at i ng

I 0 .sh i ig. 10 ed. h, of .
o STEnt s 106, B STy Sk A0 S BLERLEL ER St e o

substrate 3,4idWRcdLiSGRAE 208 IRGEIRAERStrédS Y BROE tARLsI7¥/ 25 BPMESUh Rele 1a of
substrate 3, and”induction electrode 1 havin rou es la at

th h™ hol
posi ti ohs oppbsiiteeledradnd).t ilfs ra@iusdii@);h’étrhg@gg m@letlﬁ@gbléuczion electrode 1
25respectively. I1n each _of.ipn- r.atin | t c, f
Evo. df schar geamtsEdanc i@ EEl o R pRi AR Rukl, AR, kMo

el ectrode, ajfthighb@lt@id@fcudERasElb dnd hiphkxdtagstransfveget 1 Mecolins tingar gad the
el ectrode. Such two i1 on-generating el enents 1gc were di

] sposed, . .
lateral |y, APQFAPOVEHS increieedarematpmdrieviiion P’&rﬂi‘et‘i}e%?o‘g‘i %&Wﬁs size
el ectrodes 2,408 é‘s%’i&{\;%e%l‘é}@liﬁ% JARRAD, Wit 'd&:i@@% n&fpreferable. In other

negat i ve/ positive/negati positive fromthe left to the right in
Fig. 100 wouds,di is hatnpossible tonetebly posiate ives hicmaingming rediceddige 2ndand
negative di s?nh%rlege el ectrode 2 in one ion-generating el enment 10c was
set to be EI'™MCRIGFstance between positive discharge electrode 2 in

i on-generating elgrBitas ¥ LhAGAIPH Phrbligh ho¥é a bflnduRBobdeanideg iand
negative discharge electrode 2 in’'ion-generating el ement_10c | ocated

on the ri ghtesoessively seinthsiragrined yokkage o be peplipd can be lowergil.t HidpweYes, the ggee
B L
as thosg shosumller) which.makes it difionitito garsatitage @rtd agplidomidtalsonpakanid difhelt
arrangement t%fac 'g*!;c? srtzllbtlg iogfernission 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 p1 between positive discharge electrode 2 and negative discharge

20 electrode 2.

Initially, two jon-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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. 10di scharge el ectrodes 2 was nodified. In the tmOEH@l‘é@QH&I?NOﬁkQBOSGA}O

el ements 10a, 10b in Fig. 11, the arrangenent of polarity o

di scharge el ectrodes 2 was in order of .

negati ve/ negative/ positive/positive fromthe left to the right in
Fig. 11. A di stance between discharge el ectrodes 2 in each of

i on-generating elenents 10a, 10b, 10c was set to be El. A distance
bet ween negati ve discharge el ectrode 2 in 15ion-generating el enent
10a | ocated on the left in the drawing and positive discharge

el ectrode 2 in ion-generating elenment 10b | ocated on the right in the

drawi ng was : . th.of, Figs.. 10 .and 11  ai,r.was

bl own under ?ﬁ%mtggdr?g8%@%?‘{%?%%%?%8%8&8}’?3%5{{%8 rﬁmﬂtgﬁr“?ﬁ% Jﬂll‘eeréght f%ﬁg'h]@'
front of the ion-geRanatticngedlpdeEtd sisdHarbeteltrodd Baidi Rpatik daBh2HAr r ow
in the drawing), .and an ,on concentration at a prescribed downw nd

di stance wasel?Fé@QEl?é‘bl‘?‘?eﬁ%g?@%@g@emﬁwqch’éﬁs setrio &arBlint Aclistangp getween
gener at ed b\%’\%&sﬁﬁe Hﬁ!:ﬁ%féeé&fec H@Q%ﬁﬁ%&nﬁ%ﬁng'efe&%ﬁ{ %.igéa?e%td’nqgg Rftdn HIOWN
in Fig. 11 s Increased 1.3 tines & to positive 1ons, and I ncreased
1.5 tinBs asdmwingegdtégatved disshargelelentredanpiriad getietaing slemsmUiot |@htet 08 She
generated by.the t%OI ar i.E% arrang{e?rﬁnt of discharge el ectrodes 2 shown
25in Fig. 10720rithsfuiine uscet Wt flesul ts show that the polarity
arrangenent of dimgihamngee, $8 tdd-0d8mtiny SRR i oy, b SwRAPF;
preferable than the pol afr:i ty ar?%ngelgr%nt of Sdi éch]g?sg%1 el ec?lgg{ilgvsverg
shown in Fi galsolmeparesk t Hdese thy iontepreratios alevents il 6118k wore thesanid asithose

common i nducf : Cld: i.s. 08RO1491/TH : 90864 raovi.de
for a plural %htoglgg&%’l {s({: grgré{%egu 5&@8@? (S 1%@%\9/}\%@%%8%0@3 agly 0ghe
sane padari tdischageeleytrodes RGsis iod&ieB 0! B thé YwdlondreA@ 8ol lndd@d Bl 10bin i t

was al so posgi ble to generate ions at a plurality of sites and
i ncrease an Hfolnthesrraggsmenhefaplarinef dischangp eleatrrsips 2 avas oy ordercpf

experi nment, ﬁ-)eggﬂi@mééﬁfve@_ gﬁm\{\@égﬂﬁﬁmhg ?eﬁgf) é% g%nioﬁg_ gel ectrode 1

and a voltage to be appfli erm ne ause corona
di schar ge A distance between discharge electrodes 2 in each of ion-generating elements

10a, 10b, 10c was set to be E1. A distance between negative discharge electrode 2 in
15 jon-generating element 10a located 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 2
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 ions generated by the polarity arrangement of discharge electrodes 2 shown
25 inFig. 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
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at the tip“of each of discharge electrodes 2. Th i (;\86 0
" distance El with respect to dianeter d of throug%gﬁgﬁiﬁ(ﬁ@?)g 4

while the ratio (Pl/d) of distance P1 with respect to dianeter d of

_ through hole la was 6.7. Furt her studi es were conducted on

changes in ion concentration when di stance 10P1 was changed in the
polarity arrangenent in Fig. 11. The results are shown in Fig. 12.
Reference is made to Fig. 12. Wen di stance Pl was changed, the
foll owi ng tendency was observed: until a value (PlI/d), which is

obtai ned by dividing distance PI by a dianeter value d of through
hole | a, reached approximately 7.5, both of positive 15ions and )
negati ve i omsowied dori apdvielity od diseinezevrstiodese fongemeratipg jogy obthe suprepPIH Iy,

negat i ve i opsoisd don ety ed ictzen
Found that - Yt At BROPFETS piP Bty £ AT HI AR b Eefhe oS

i ndi cat or ofa palrhiiy bediled lndtherbase guismsuand péreeattd sss.f | oating in the
air, could be obtained when the ratio (Pl/d) was_ 3 o

! / nore and 9,5 or
| ess. 20Wien i onInjéinebeierdescrived pagriment; ﬁd{aﬁiéteﬁpé@‘a%{léﬁlﬁ&apﬁﬁﬁ‘tmio§
considered t t i
50 25 Shoun s PHRALIAE BhoRbAREELBRIRATE U8 10 ERESSIOLMLREe .
gener al | y caengiediprofdachofdistiangd dectbties 2ai rFheoadi @Elaiofidistanés E1 with any

of the fans, when the w nd_speed.is neasyred, it varj dependi on
nmeasur enent T§PEELO d’Pﬁ'@'ﬁe\‘}\Hﬁéa’é‘ﬂﬁ%’g&é’fe&@ WPéésﬁ’ A e (ltPi@) ﬂ?ﬁg?nc&&g C
shown i n Fi g 2543 BhoRter QTREGLAMRIY 12 WRI €71 N the order of A> B >

G, nanely, the wind speed at the center of the fan became higher,
while the w nd sfFesberatudidsaveemnebnganted emehabgasamin|congentration when yptance

i on- gener at i device,30.,is considered e unt e =1 4 cal
appar a?@s . & 33@?&){%“’9 Iike § 81%8&531{ rgnr%e%eﬁﬁﬁg? o gg ?grl\%%esg{s‘%’g @Srlll%&”mﬁg% ﬁlgbf
ion-generatipg O08R01491/TH (WD : 908640 device 30 itself; and
general versatility is decreased because the air-blow ng,c Q%ti pn is

deteriorated as price ésgmadsdo Eig. Ekc eVaen ptangedilguashanggmhdhe mlloynsn ot
oo . ; ¢ f . . e >
0 ] B ATy B s

appar at us on mount d, it
appropri at e tya digheter dabregi dfulthongt holé th, heashed dpprdxomatelp g enbothtof pepitive

devt co,80 00, 100 T O LE3Scd CLATE 10 Lhe U BOLE L S or

el ectrode 2 apghivi RAYEEd Mi3a@cA6hs A8 ddorbssed Nt RASASH fodRdthiiSionization
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 € 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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~the probability that ions generated from di schar g@8RPEOLIGHEND):H08640
neutralized at induction electrode 1 is decreased, and neutralization
of the ions can be reduced. 10However, excessively-large dianeter d
causes increase in required voltage to be applied, resulting in

i ncreased size of the circuit. Furthernore, increase in physical size
of induction electrode |I causes increase in size of ‘entire

i on-generating device 30. Accordingly, there is a limtation on
increase in diameter d froma viewpoint of achieving reduced

t hi ckness and conpactness. 15ln contrast, if dianeter d is

excessi vel y &k B0 itkdl afDEGOraDei-WEBHY idStr&S Pl dfuss RS dir-DiQhing 86 dish i@
spark discharge transition voltage becones snmall, which nakes it -

di fficult toieaioraiedsdesgjibed abaye aPressively-Brasclistance BHisuwt gppropriatd, and

t hrough hol e.| j j I l..can_a ximte.to the.

di st ance betei We 2?18%5 fdst%ﬂ g? g{g %21‘%&%? Tg{a@g %Iegtn% gll i ng%{u? Sh %cgé?r}"%%’graf?g t he
rel ati on of devikPR0iistodsmatuhiesield applopaas 16lbst hanp@uhal andth ¢ gieser d.
20Here, _if distance 131 is spmall, the emtted positive ions and

negati v i onZengielngdavice|to ke f30 Mp g5desat t ract ed by Coul omb force. In
contrast, if distag i i Ry j rge
el ectrode 2 and nlgglg?lf%g&gifg% ?ggﬁé}{g}gﬁdg%&%lebcggg%is\r{lgcrrr%ltsécgtagand
t hi s arr angedtsimceibstwsenilischarge@lactrade 2 and inductias eleafodeinio poteased] ol thus

em ssion. The no | ar ion emi ssjon is not ropriate because it

causes the s@? P 59{1} %@ﬁtﬁg}éﬂ s 58“?3@' %%EP ﬂfsﬁgqu?gg‘ﬁ%dgéé?e IFHF‘"FIF@E fbre,

when i on- gerigdhatibnglestedteCss bbrdaSeds ORNPhGELRLA1HS 0P A BALHL LR

el ectrical apparatus, a wnd E{s]cFeed condition may be deteriorated.
1

Theref dfe, eSlewuassr vaesivel-jezedliameterckcampesiiecrense Mapgpritsg vokidas tabe aglied,

In view of t :Or-egol | ati.on ween dianeter .d.of through
ol e 14 of ORRCEAHRIAR B Bl TEAREe dr 2R Battgta e of
di stance Pl ibéictiee plegtosietli oagses irsmasy igeize be edtiroba-gnarihgtRURE By
di schar ge elgct r(gd 2 is preferably d <Pl < 150 mmand 3 Pl/d 9.5.
Di st ance P1 ¢@PF %%%ﬁ]&ﬁrﬁﬁ aligitefien amhiggreaseds dismstes difeom wvigwpeiayofi s
pr ef er abl y 3RichAB rdibedRicRAL ildalBhdiier ef erably 96 nm Dianeter d
corresgonding to the above- ) :
5 In contrast, if diameter d is excessively small, the range between a discharge start

voltage and a spark discharge transition voltage becomes small, which makes it difficult
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 jon 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 la of
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. 5described ratio (PI/d) is preferably 4)10 mm 4) 158ReH4984T8H (WO): 508640
.particularly preferably 4)12 mm4)13 mm In consideration of the
opti mal disposition of ion-generating elenents 10a, 10b, and the like
“in casing 21 so as to achieve a thin and conpact ion-generating
device, it is inportant to separate positive ion-generating el enent
10a and negative ion-generating 10el ement 10b by an appropriate

di stance as descri bed above. By doing so, a space is ensured between
positive ion-generating el enent 10a and negative ion-generating

el ement 10b. To achi eve a reduced thickness, it is efficient to

di spose hi ghs : r i gh. - !

cirout 20 1 BEnPRBata@NS R Nt f1 ARet Sl B ARAR0RL 1 Bh

t hi ckness bynegaityetdisearge glearvae 2ds spfesdbiy dA il Vioingh ahdi® < 1eCEwade/ t he
15circuit/the el c_trodeP are arrgnged in this order in E)I an view, and
achi eve conpact na¥&apsp Rdrqogresnopding tqithe aboverdpseribed EasiouB1/deisoraferably 35-

space. (Secopd Habodi IR arly Prefargtjl 96 rhth, %i%néwgﬁfééﬁ%r%%go Yljieea‘%g%— a

configuration of an i'on-genefating device I1n a secon I ment

t he pre8ent desuihat raio, (PiMdeis psefembly hodnran-Hof taresdipdriadaryi pdefeably 302
casing, and shows a bottom plate portion of the casing and a nol di ng
resin in per 8. Wth reference to Fig. 14, the configuration of

t he present enbodi - 1.0 f t anf | ati.on. of f
erbodi ment i n ther ROme kg offoe SRR ekl AL PR lck e 1pg Ton
hi gh- vol t ageandlithelkiketis cdsiey, 211s2las tpanhizve 8 tipp hyd @impact ibn-2&neraing dodee it is

supply input, connector 22 are, di.sposed,. 25l n t resent enbodi nent,
the entire sﬁi?ga?’&t% SRR BBETE 19 eﬁFf@HI-‘g/aP‘P%gS%E‘}d(ca‘%ﬁgﬁ%"ei%,gm‘f%mg s

di sposegd in dehidReob BEAVNERFopRL dMlanke d\idsBhibediabPRST BY doBi sBOSidaby/B
i on-generating el enment and region 121B for di sposing’the negative
i on- gener at i #GUEH bpfsigen posgBRIIUGNLEENE YOnentd08 aatnegative ioBgererasigpowver

suppl y i nput clEREHI 64 © rT(?gch%O?%t %L%ﬁﬁ]‘@"’égﬁt&% e%fﬁieﬁtqg .désggsioegug%%}?c{%g? o

di sposi ng power supply circu are a si

regi on 121A frasfodinepiisindighh@ltipgesgdnbnting Cifcufi@0en fiid spacee| erie possible to
respect to regjon 1%118 for. di sgosci ng@éhe negative ion-generatin

el ement. |t 351eNpR EGUPHEPIckRSHOBIdopHRRES Pt ssposiigsin which the electrode/the

15 circuit/the electrode are arranged in this order in plan view, and achieve compactness by
effectively utilizing the above-described space.
{Second Embodiment)
Fig. 14 is a schematic plan view of a configuration Qf an ion-generating device in
a second embodiment of the present invention, when seen from 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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. 5connector 22 and at |east a part of the region fO3R@48pIE HOpSRRGE40
supply circuit 23 may be | ocated on a side opposite to region 121B
for disposing the negative ion-generating elenment with respect to

“region 121A for disposing the positive ion-generating elenent. In
ot her words; power supply input connector 22 and power supply circuit
23 are disposed on an outside of any one of region 121B for disposing
the negative ion- 10generating el enment and regi on 121A f.or di sposing
the positive ion-generating el ement. By doing so, in the planar
| ayout of the present enbodi ment, the ion-generating elenment unit/the

circuit unit/the nonsgenasald QUE Yot dd B | ' o
arranged in this ordgr fro%ﬁﬂpﬁgnﬁietft toto'ltﬂ%%ta{ruli %ﬁ?&fﬁﬁﬁéfﬁ%ég@%ﬁ{ hat
t he connect ofisposing pepersepplatirquite23cme lecated bn peige bppmsite kbgndLhhde e2

bet i t.ive discharge el ectrodes 2 and, a di t .

posi 1 ve di SREVEE EIPRRE TOE S B AT G PSR 0B L8 T P29 o

appr oxi mat el the gépadle fof-cdhdRMS cRedl. NH rBicTRINE bOM d%pﬁaosupplwhfg& g. dl,
an

respectively, fromthe results of experinments shown in Fi g’s.. _
11. 5 CORpeCEOrt22rand it Jedsh p patd o Baregions disppsing rosver supiphyedrcly 23 may

| ength al x | bl . .ckpes sh Flg, 2).
and is pref e[%'al agé‘%mt Sllaée %ﬁégg(}%%%?n g%%?p%g Frtlgélolsﬁl qg%le&? t?‘?eolp Tgﬁneﬁ%%hgbl
of 20-40 nm elansht odith ospeet 1Oraion 121 A for ditposivg ARiREitivORh-g@hételing element.
configurations of the present enbodi ment are al nost the sane_as the

conf i gur at i WL WORES, POV SURMD BRI ROBRSYUSErang aWELHVRY CHAH Hetige t he
sane el enent YA i -“%_gﬂ - and

t he descri pt?ﬁgﬁ@{@o%‘uﬁg%wﬁaﬁpﬁ%{&t%@%éﬁeg %éggﬁ& x% ?gg&g{s]%? |npt ion
wi | | bé0nmadeganerafipmaenanahd eiioad2$Ad6r ditpesipg deqrotitiesioodienwating dRovant.

supply input conngctor 22 ich recejy, i npu ower supply, is .
preferably di spogydéoé?g i t@%ﬂ‘?"éﬁr lqyputc%étﬁ%%re%f% ggbﬁmm tﬁ%‘%‘l‘%ﬁ“pﬂﬁm%o
as not to al¢@nenduni@BBRE4dvnitine W) senS@BRANe M LAY HQIrB@VRIt 6 BRANed
i nput connector 22 to disturb the air blown to the electrode units,

In some caseid thipererEem thedel fo tha sightin Fig f, sochaidles ennnegpon ip digpesed altthe
site other t&ﬂ&ﬂo@@po@ﬁﬁ e-described center may i nprove W ring

ef ficiency to power” supply input connector 22. In that case, however,
it is ABcessary tAdbancaeeietivesn@bsitice dikdhamyeeltetrodes 2 and a distance p2 between

positive discharge electrode 2 and negative discharge electrode 2 are approximately
equal to dimension el and dimension pl 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 a length al x a width bl x a
20  thickness ¢l (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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. 5Wiring to power supply input connector 22 to bl oRJRQIARI/ZE(HPlRABGE
el ectrodes I, 2. Therefore in the present enbodi nent, high

vol tage-generating circuit 20 is disposed in a space between positive
i on-generating el ement 10a and negative ion-generating el enent 10b,
and power supply circuit 23 and power supply input connector 22 are
di sposed on an outside of ion-generating el ement 10a or 10b. It is
thereby 10possible to dispose the respective configuration menbers in
a planar manner in the arrangement of the el ectrode/the circuit/the
el ectrode/the circuit in casing 21, so that it is possible to achieve
a reduced t %ﬁh@%@v&ﬂ&;pﬁﬂﬁ@@&%oﬁw 23 bP Bistart thBuir bIehNe lieddlectrdde units.
separately fromion-generating el enents 10a, 10b. The |ead for

- connecting to thdl BHEFases, BOVSVer. MOWEr BIPRIYEERUS EOINECIOH S} eatehrteasifoter

f di
Ll oot o " it 1 Bldkoch Y kel ol SOtk Gl ol B B de R sBRARA 0
negati ve i nduahdcarn 28 ehtmmd:aselhowh\rec,ht ﬁﬁlecesiarmtharcaﬂeﬁynstetpaﬂcaﬁrdd: from

each ot her are preferably electricall uch t 03| tive
di schar e ol OERg WET 51D Ina‘“ﬁ@f’%ﬁﬁqféﬁt‘bg@ ﬁ\?é‘” G to eest lg2.

posi tive inducti ofekRE id B8 Gretent %go&ltﬁ@ﬁt fﬁ?ﬂ%ﬁaﬁ@ dher bR a8eIEst r ode

2 is at a potential negative 20with respect to negative~i nduction
el ectrode | dlSposed in E|S@ce betwiegn aosstmmgemraphg alewem\iOt lhued neghiivesolrow

each of the 03| ive |n ction

ohoct 11 cal | yRogAE Ferit ifIE AR oMM b S 2o SR Erab Syt prpnggor
the i on- generadré ﬂl@pdi@&b@@n odtfide sTieWSehdigingietbn@ht 1020radsi MY isahételsy

nmol ding resin in perspective. In Fig, 15, illustration of the.circuit

unit i $0el | mossbled dismwg the rrweeivereriguEtion grembsrs ina slapaneanpeidn e on
el ectrode 1 a%ﬂ%éh?&%hﬁ@ efe&g&%;'thgﬂrc%lnqﬁé él&?x%d!e/ﬂ‘férc?rc@E {Efcﬁén?%w so that it
ot or exanple, a |JUNPer wre

electrically connected to eac
(i nduction ek potsiblede aclievsecteiugd thiclegss4hd dispgepotver epdlyiqut camsctof 22

unper wire 45 are electricall onnect ed o inducti.on el ectrod s I
Va7 umper - vicpeieB it opraeeiae R Wea IO (B SOdBaRsCURS Prg:
patterns i Cipowks 3uppﬁnﬁpdt R IR 'ib BLBG et B RisRRESy thd air blown in the

respectlvely One énd portion of junper wire 45 is electrically
conneciéd tdﬂpmnpéﬁh%mmémmﬁwMEid%mmﬁ&ﬁ3| n i on-generating el ement 10a

by solder (not s 3 in.don ner
el enment 10a is elr}%e)}(l:é"?l)r0 ed‘%ﬁe}q‘)%g%g‘ﬁe “@%‘%8“ F%th%% E%nlﬁélﬁ"aét VS&dg(gt e%ggfﬂg‘e&
pad 41 via wiitingepgtdigrally sephratddfebac bdchptiRl,eed frefteabbodicttficaldpcbrtdcied
electrically connected to bent portion Ib of i.nduction_ el ectrode 1 by
sol der (not Sé‘ﬁ]bws positive discharge electrode 2 s at a potential positive with respect to positive
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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« The other end portion of junper wire 45 is el ectr@&?&llﬁ%/l%w&% aeBe48

junper wire solder pad 43 in ion-generating elenment 10b by sol der
(not shown). Junper wire solder pad 43 in ion-generating el enent 10b
“is electrically connected to inductidn 10el ectrode sol der pad 41 and
anot her solder pad 44 via wiring pattern 102. I'nduction el ectrode

sol der pad 41 is electrically connected to bent portion | b of

i nduction electrode 1 by solder (not shown). O her solder pad 44 is
el ectrically connected to a term nal of the high-voltage transforner,
for exanple, by solder (not shown). It - is necessary for junper wre

45 t o ext endyigu@ patfekdsSllc;, A3}, khd in@ctidd aleainsieseRiengadt 31 pagpettiieln 21b, so
that junper wire 45 is disposed by being lifted slightly off of a

sol der - bondi ng plQnsend portighf jnaper wire 45 Setpetrically onprsted; to fpRsH Kdet ed

to junper wgy r. d . i Q@&Wiﬁac j I

el ectrode 2 %ngleéﬁe!édg rllnc(%l ‘afe;f}grg%%eé% eé%tl%ﬁya%%?egg%%r ge 1ei(§ltngi§§gﬂgc§ g%rr
pad 42 by sqlades if patgendrating)elenidns tlads gectebsigtconteted ob tenctipadkctddd n
20i on-generating e] ement .10a are electrically connected.to,each.other
via a vRri nggobgf P %@fﬂﬂ&rpaﬁ%rfléewwa&fg@‘ﬁe%ég?tffﬁi@ “ddrdan “pixdecray,

| on- gener at | DG &L &TH %Entiagpsicﬁlrl‘g ogkrﬁﬁ&trdnf?e@é_ckrmg pepgaa&qn&;ahmh ot her

via a wring pattern Ica. Thereby, positive discharge el ectrodes 2,
are el ectrical | y Henther eebipdriorestumpertvare, 45is glepisigallyiopenedied ¢h pympsr wire

el ectrodes 2 e electrically,.connec 0 C ther.. 251t is.noted
Chat. " it nodHHeEpt £is ke e RESRER L0n PLeRER aaiTen ¢ Jimppsg St
confi gurati opdf pidus Beigerdnses bibacht flob slelepbally softcted fo mductbear
that the configuration is S|mlarlyq?€qgllcable to the configuratijon

of thelBboveelerbiode paidas raédbperl ewtstrakdsipad At vissungPaETLtder S8gin
that the embagiBRLaad Lo RakoIRAR) Qnfibded bl Al SRl o ARTAAP L/ TH

(WD) : 908640 an mtative in-a aspects. e scope of t.he
present i nvegédt@de ii by sbidem(nomshoty). t ehataslded midi 4dns elbaieilp oonrisyted kea

scope of the clains, gnd is intended tq include al dj f.i cations
W Lhin the ciSOFH e TRAPaTA A" ST CEBE & SRUTHE 015198 POl NBCBFRI AL
APPLI CABI LI TY 5The i8S fdr RHEIH: iR 4638 eRendpRr e piafibr T14l A8 ls¥cond
advant ageously to an ion-" generating device in which a positive

i on- geddr at i paytition 21baswdthat jnwpertviteets 1B Aispesee babeing lited dighilyeottetaroldes
: (r)]n? ggﬁz:’ 2? i lﬁ%%%g\?pﬁ'@g !o% Suibs rgtgg, gx%@pe%rﬂ%’taufor%f g&ngxg&etwotj{{'mﬁg}%dre 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
1ca, and discharge electrode solder pads 42 in ion-generating element 10b are
electrically connected to each other via a wiring pattern les.  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.

Tt should be understood that the embodiments disclosed herein are itlustrative
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. DESCRI PTI ON OF THE REFERENCE SI GNS 101: i nduct i on0ZRUARYEHLW §); 908640
t hrough hole, Ib: bent portion, lc: wiring portion, Ici, 1c2, 1c3,
104: wiring pattern, 2: discharge el ectrode, 3: supporting substrate,
“ 3a, 3b: through hole, 10a, 10b, 10c: ion-generating elenent, 11:

hi gh-vol tage transforner, 12a, 12b: high-voltage circuit, 14:
substrate, 20: high voltage-generating circuit, 21.: outer casing,
21a, 21b: partition, 21c: step, 21d, 25a: ion-em ssion hole, 22:
power supply 15 input connector, 23: power supply circuit, 24: lid,
25: electrode Iid, 30: ion-generating device, 31: nolding resin, 41:

i nduction el @ghbOdfit506 heill aBstdis. 42he ops Bﬁﬂﬂ?r&bﬁ@iv@@tﬁiﬁl is etoder napdgthe
43: junper wre sol der gad, 44: sol der pad, 45: junper wre, X

50:
cross flow fdescripgon almve bel ydhe srgpeiaf the clims, prdis intesdpéfo ingode gl gy 63:
outlet port,_ 64- airl .0t - j A region for
di sposi ng ponsl?‘ﬁiﬁﬁgo?sovﬁlﬁ%rgﬁgf g@?&r%%nte %?re%?? &%gtfggft%é?ﬂ@ﬁ 20f or
di sposi ng NEPEITYERIADMARRIICABILITY el enent, 121C. region for disposing
hi gh vol tage- generating.circuit %nd thg li ke. %AI M5 1. An .
i on-gen@rating deke@Eesent SRt g3g be applied gasiigulagly gAvantageolslk &3 4 iofy
uni t i ncl udi AdedRoshids PwibPE BBIER i6h 8E1cr AR unR B Anddofitd iohAieitgn
el ectrode f genetating positive ions between said first i nduct i on
el ectrode anthitsaé disgesd hiavesiog, sohan gecteta eppavdes pravided with thegomegat i ve
ion-generatin% uni t .including a negative discharge el ectrode, and a
second i nductTERIM $¥ode for generating negative ions between said

sécond i nduchi9OREITEON OFTHERERRRENCEGaGNge di scharge el ectrode, in
a body, the ion-generating device, further conprising: a first

substraBe hol di ng: indedtionelegtznds, b dhropaichals,dehkangRorEPR A WS Yal 9
first iInduct iccz) nlcg",ldll gé;hgr?%%at%ﬂg 2: dis%lar ega%ﬁ'gﬁkd 3 s&eﬁ?gé]rgﬁé guyl%f?!ltg,l 339390t h

of said negati‘ve ctrode~and said s ction

el ectrode, through$aledl(fa 13, 100 dercgdnentied elememdel : Aipli-withgk tsasfonder, 12a,

i nduction el ectrode being sFac_ed aFart sﬁcg that said.first. ag_bst rate
and sai d secbifhighiysitsgeiciogh d 4suibsirate. & PR MOIASEBORTHER CTRHE “dapler

positive i Onéﬁﬁ%eﬁ%;[ S 19 pitfilidn, 306 &R 81 D@9AtibN EmisQin BEESNabbWE sUPY
bei ng di spose th” a space interposed 't herebetween, the space bel ng
for prédent i imguttdoeneggbnmeiiapedepugplyicireut, aslidads destrodelb Bat wa-gaeggaiingy e

ions frombeing neutral.i zed by each. ot her 0 f |

i nduction el é%“?‘?ﬁogg “H’i‘{')?%eﬂa’ %I]I P@Pctf%%?fgﬁdﬁ?ﬁlgﬁgﬁ g’gd'lnglg(::}{a?% nﬂefcgg(lieng

a tip of sakdldd®sd UsvRoeSEHeEDEr heclar asléer 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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*sai d second induction el ectrode having a second through hole at a
position facing a tip of said negative discharge el ectrode, and

a ratio of a spacing between said positive discharge el ectrode and
said negative discharge electrode with respect to each of a dianeter
of said first through hole and a dianeter of said second through

hol e being 3 or nore and 9.5 or |ess,ciagisthe ion-generating device,
further conprising a circuit unit having a portion disposed in said
space. 2. The i an- genen-athagimgsicvee, @ogorsdigng to claim 1, wherein
said circuit unit includes a hi gh vol i}gge-%ener.at '.nc%i Ci r:I:u' t ford
appl yi ng a vol t 4FesitVeioRagReBHng 4iig! 1§ Bosiltb‘f?-%]% B1e8t ??H"%%FP &nd
said negal i/ il RReGEBELALING: Mlelatin Mlsiftve lR@BLH RPN R ifdicdod! o
vol t age-generating circuit 1s~dispo In sald space between said
posi tive i eregededmisaiigpashive distlargacicnedatind/e i on- generating unit.
3. The ion-generating device accor di,ngl toclaiml or. 2, fflrthcfr
conprising a caginggative INrEeNTAHIENHGRTEvE ainsEatyesivchinen §logHode 2k o
negative | %Qéo%ggli?cél%éil o glegt%]&e’fogg efling Fl)‘igée{t%!i&ns%h{leeﬁrsgid%g?cﬂﬂﬁﬁﬂiuction

wherein srn as a’tirst tition for 1solating a
region for «fic&p@silikaRPhsEaRRsiibiheeel cdivtgdaanatbiodyg unit froma region
for disposing said circuit unit, and a second partition for isolating
a region for di $hoonragneating deages frher eRTBEH-F ati ng unit from each of
the region for disposi sald. L.tlve:don- i i

region for di sp&sffsrﬁtgsubé%ée @?lg%"%i%t%%ér)\f;@t ?d 196%1‘:9;%%%0%1’# %lgﬁ{?!c)%e_ agfg%g;rdgt%tng
devi ce accqidicign tRcebR: BrdB, Wherein said circuit unit includes
a power supply circuit for providing an input voltage to said hjgh
vol t age- gener at iarrge@idrsybitratehel dingibefhef said %Pgﬁﬁiwlwaf%@%@ﬁ%?%d ?"ﬁ‘fb
circuit, t.he i.on-genperating device further conprises a power
supply i nptf‘f:cq{’élriﬂ&f‘flf}}l e%c@g(i% cally connected to said power supply
circuit, and said 53 HdRAWRl&UBRE ¥nd ARVEeceMNINdaitn dditrode béiagspacad
part of a region for disposing said power supply circuit in said

casi ng ar e dpetatdutharsaihirsbfubstrat ded sgip sesond sukstrateiage sqpawated frqm each

respect to said posifive.ion-generating unit..a L. [
sai d space etrhm%esé‘ﬁt%qﬁ{v(? 1%%1'%8“%%5“&‘1‘\%@% Shid @gggﬁlgﬁ i’%gelﬁf’g‘?‘ﬁ@ it Befhe
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,

said first induction electrode having a first through hole at a position facing a tip

of said positive discharge electrode,

said second induction electrode having a second through hole at a position

facing a tip of said neeative discharge electrode, and

a ratio of a spacing between said positive discharge electrode and said negative

discharee electrode with respect to each of a diameter of said first through hole and a

diameter of said second through hole being 3 or more and 9.5 or less, and

the ion-generating device, further comprising
a circuit unit having a portion disposed in said space.
2. The ion-generating device according to claim 1, wherein

said circuit unit includes a high voltage-generating circuit for applying a voltage
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5. -The ion-generating device accordin [

: : _ ding to any one of claims 1 to 4
wherein a spacing between said positive discharge el ectrode and sai d
negative discharge electrode is 35 nmor nore and 115 mmor |ess

6. An electrical apparatus, conprising: the ion-generating devi ce
recited in any one of clainms 1 to 5; and an air blow unit for

Ge |1 gLl B S v i e b P
the el ectrical &ppmt agm p‘\f/ ;a(i:de hi?g?l v%ltgée%\glegtiglg %:1trcr:1:£el{?l v dtls%oge% iR léaiﬁ'sggce()f
between said positive ion-generating unit and said negative ion-generating unit.

3. The ion-generating device according to claim 1 or 2, further comprising a
casing in which said positive jon-generating unit, said negative ion- generating unit, and
said circuit unit are disposed, wherein

said casing has a first partition for isolating a region for disposing said positive
jon-generating unit from a region for disposing said circuit unit, and a second partition
for isolating a region for disposing said negative ion-generating unit from each of the
region for disposing said positive jon-generating unit and the region for disposing said
circuit unit.

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

said circuit unit includes a power supply circuit for providing an input voltage to
said high voltage-generating circuit and driving said high voltage-generating circuit,

the jon-generating device further comprises a power supply input connector
electrically connected to said power supply circuit, and

said power supply input connector and at feast a part of a region for disposing
said power supply circuit in said casing are located on any of a side opposite to said
space with respect to said positive jon-generating unit and a side opposite to said space
with respect to said negative ion-generating unit.

5. The ion-generating device according to any one of claims 1 to 4, wherein a
spacing between said positive discharge electrode and said negative discharge electrode
is 35 mm or more and 115 mm or less.

6. An electrical apparatus, comprising:

the ion-generating device recited in any one of claims 1 to 5; and

an air blow unit for delivering both of the positive ions and the negative 1008
generated at said ion-generating device on a blown air stream to an outside of the

electrical apparatus.
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