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TECHNI CALWBIoBloE31The present invention relates to an i on geaariaoaI7s34
conprising an ion generating element for generating substantially equal
amounts of positive ions and negative Lons according to the application of
a high-voltage AC 10 driving voltage, arnd also relates to electric
apparatuses and air conditioning g 2s-—j ncorporating the ion
generator. Exanples of the above-mﬁ’gﬁiﬁ; ﬁUectri c apparatuses and air
condi tioning apparatuses include air conditioners, dehumidifiers,
humdifiers, air purifiers, and fan heaters, and they are used mainly
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above-mentioned electric apparatuses and air conditioning apparatuses

include air conditioners, dehumidifiers, humidifiers, air purifiers, and fan
heaters, and they are used mainly inside the rooms of houses, the rooms of

15  buildings, the wards of hospitals, cars, air planes, ships; etc.

BACKGROUND ART
In recent years, as the airtightness in living space increases, there
has been an increasing demand for the development of a technique to realize
20 clean and comfortable living space, particularly a technique to purify the air
inside the living space. For the purification of the air, conventionally, there
are widely used air purifiers which are designed to produce a circulating air
flow by sucking the air inside a target space and discharging the air through
a suitable filter, and to catch floating substances present in this circulating
25 air flow successively with the filter.

However, in this kind of air purifiers, floating substances are
removed only from the air sucked into the main body, and thus it is difficult
to give the air purifying effect throughout the living space. For example,
there are problems that the air tends to stagnate behind furniture in a room,

30 at the corners of a living room, or the like, and a sufficient effect cannot be



2 expected in areas where air purification is necessary. Moreover, in order
to maintain the satisfactory performance, cleaning and replacenent of the
filter arwoas®esir® al, and consequently there is a probl empChaPoxwspl i cat ed
mai nt enance work including such cl eaning and repl acenent nust be 5
performed. Furthernore, the floating s%astances in the living roominclude
particul ates such as dust and snoke particles, and bacteria such as fungus
and coli bacteria. Air purifiers using a filter as nmenti oned above are
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air gather arqund the 20 Tloaiing parijeles, mutually causea chemcal
circulating air flow. In recent years, air purifiers that improve the bacteria
15 removal effect by using a filter made of antibacterial material have been put
to practical use, but, in actual circumstances, satisfactory performances are
not obtained.

In order to solve such problems, the applicant of the present
application proposed a purifying method based on a new concept, in which

20 the air in a space is purified by discharging ions into the space. This
method is implemented by positioning an ion generator for generating
substantially equal amounts of positive ions and negative ions, in the
middle of a passage for discharging a flow of air into a target space, and
discharging the positive ions and negative ions together with the flow of air

25 into the target space.

Positive ions and negative ions are generated by ionizing moisture in
the air by plasma discharge, and have a form in which a plurality of water
molecules attach around hydrogen ions (H) or oxygen ions (O2), i.e. the
form of cluster ions. The ions discharged into the air gather around the

30 floating particleé, mutually cause a chemical reaction, make hydrogen



WO 03/028179 3 PCT/JP02/ 07834 peroxi de H202 or hydroxy radical -CH as
active species, carry out an oxidation reaction for renoving hydrogen from
t he fl oatwogspzire cl es, inactivate the floating particl ePCTAReR/@B83H nf ect
the floating bacteria. Air purification as nentioned above is carried out

by the function of 5 ions which are digcharged into the target space and
spread t hroughout the space, and these ions act on the floating bacteria
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with a flowof air, such as air conditioners, refrigerators and cleaners.
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performs the function of disinfecting floating bacteria, the function of

15 making foul-smelling substances odorless, and the function of making
harmful substances harmless. Therefore, there has been great demand for
the application of the ion generator not only to air purifiers, but also to the
whole range of electric apparatuses dealing with a flow of air, such as air
conditioners, refrigerators and cleaners.

20 This ion generator comprises an ion generating element which has a
discharge electrode and an induction electrode disposed to face each other
with a dielectric therebetween and performs plasma discharge by
application of a high-voltage AC driving voltage between the electrodes.
This ion generating element can be constructed in a compact cylindrical

25  shape in which the two electrodes are disposed on the center of the axis and
the circumferential surface of a cylindrical dielectric, or in a compact plate
shape in which the two electrodes are disposed on both surfaces of a
plate-like dielectric. However, when this ion generating element is to be

operated as the ion generator, it is necessary to provide booster means and a

30  circuit substrate to increase the input voltage from a commercial power



operated as the ion generator, it is necessary to provide booster nmeans and
a 30 circuit substrate to increase the input voltage froma comrerci al

power WO W8/03A%179 4 PCT/JP02/ 07834 supply and gener at e aPdmiIpomyyssdol t age
having a predeterm ned driving waveform and also necessary to ensure that
their installed positions are nutually insulated. Thus, there are problens
that it is difficult to apply this ioﬁl generating elenent to electric
apparatuses other than those which were designed on the supposition that
the ion ggagpht iidl PefiPite bsdiiwile vilnper haviaiged potdetebminedndiiting
application range is limted. D SCLOSURE OF THE I NVENTIL.ON The present
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el ectric inppposaieddsntetlien; pnddhgianrdisaignappar as ﬁ%@‘ﬁsi ng this ion
generator. Another object of the present invention is to provide an ion
generator capable of generating positive ions and negative ions in a

stabl e NMaNRKGLOBMRRIGP THIEANYENETENeCt ri ¢ apparatuses and air

condi tioni ng apparatuses 20 using this ion generator. An ion_generator
accordi ng to t h&ly esesenti imventionnhas bam imade geitle rthieoaine ofpgol winggthean i on
generating el enent for geperating positive ions . and .negative.jons.b
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housing integrally including a nounting section for nounting the ion
to the application of a high-voltage AC driving voltage with booster means

and a circuit substrate for generating a driving voltage as a unit and of
15  being readily used in a wide range of application, and also to provide electric

apparatuses and air conditioning apparatuses using this ion generator.

Another object of the present invention is to provide an ion generator

capable of generating positive ions and negative ions in a stable manner,

and also to provide electric apparatuses and air conditioning apparatuses
20  using this ion generator.

An ion generator according to the present invention is an ion
generator comprising’ an ion generating element for generating positive ions
and negative ions by application of an AC driving voltage; booster means
and a circuit substrate for generating a driving voltage to be applied to the

25  ion generating element; and a housing (common case) having a storing room
for the booster means and a supporting section for the circuit substrate, the
housing integrally including a mounting section for mounting the ion
generating element therein. In the present invention, the booster means,
circuit substrate and ion generating element are configured as a unit by

30 mounting them in the housing, thereby constructing a compact ion



generating elenment therein. In the present invention, the booster neans,
circuit substrate and ion generating elenent are configured as a unit by 30
nmount i ng wbani2817¢ he housi ng, thereby constructing a conp&cT/JPai078¥

03/ 028179 5 PCT/ JP02/ 07834 generator that can be easily used in a w de
range of application by connecting it5to an external power supply and
control circuit. Mreover, the housing“ comobn case) is a box case having
an opening in a part thereof, and includes the nounting section for the
ion 5 gengnatiioy flanenh be bhslpeaidedhed ya ofidderamgeniofigapilivatmhobyng room
for the booster means in an inner side of the housjng, facing the nmounting
section; candecting sujppen exieynebpowen sepplytand eqnteel ¢irewibst r at e bet ween t he

storing roomand the nmoynti.ng section. In this.consgructi i.th_the use
of the housi ngﬂjg%tr‘?f)’!"ﬁ{ar al%"q’a?l‘ﬁ%xdci}’él?éonhé\’\?ﬁ??; 1_§ngo (ge}ﬁicr?ﬁg?}ﬁagngarab _
thereof angdogifdif & RARHhRFEFNISREHI VRS thd Reod:tingeRetiohi fog thkeioant i s
mounted in"the - periphery of the opening, the booster neans is stored in
the" bbtt gensedlingelemént hethopsiipyery atihegtdmngpthe stogingpmonofor thed t he

circuit substrate is _supported therebetween, conpact ion .generator is
real i zed. DBestedaneansin ol innersyide of the ilew@ga?%féngftﬁﬁﬁéomt}gg F§C e mon
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constructi t'o"ensur e sa ory 1 nsu I'on tor “the

housi ng, 3QENOSARTHeCmoRRFidd ¥ectians TanthisegatirvetibANSvith the sisabifethwnner .
Moreover, the housing is nolded using a resin material containing no
car bon. | rhdusisg confguret aom, bix ciwe Ipwssg binconenivgsur & peat thdrgef ang a 20

insul ation for the housing and generate positive,ions, and negati.ve,i ons in
a staBlex arpypgemaent B‘a@rﬁ eg‘@ﬂe@%@?%ﬁngle&%ﬁmdﬁﬁ?‘i‘ 412 e char ge
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diel ectri & bet Wweerr, I'S” nmoun I'n the nounting section of the
housi ng 25%f( gRIMRBAsERS Shcl thatmbhetith sebdoge aaldetli¢ edeusi dabstagiesis

outward. In this
supported therebetween, a compact ion generator is realized.
Besides, the volume specific resistance of the housing (common case)
15  1is set to be equal to or higher than 1 X10 Q-cm. In this construction, it is
possible to ensure satisfactory insulation for the housing, and generate
positive ions and negative ions in a stable manner.

Moreover, the housing is molded using a resin material containing
no carbon. In this construction, it is possible to ensure satisfactory

20 insulation for the housing and generate p.ositive ions and negative ions in a
stable manner.

Further, the ion generating element comprises a discharge electrode
and an induction electrode which face each other with a dielectric
therebetween, and is mpunted in the mounting section of the housing

25 (common case) so that the discharge electrode side faces outward. In this
construction, positive ions and negative ions are efficiently discharged by
comprising the discharge electrode and induction electrode which face each
other with the dielectric therebetween, using the compact ion generating
element, and mounting the ion generating element on the housing with the

30 discharge electrode side facing outward.



construction, positive ions and negative ions are efficiently discharged by
conprising the discharge el ectrode and i nduction el ectrode which face each
ot her wi twotoh®28drel ectri c therebetween, using the conpact PCoIPeT83dat i ng

el ement, and nounting the ion generating elenment on the housing with the

30 di scharge el ectrode side facing outward. WO 03/028179 6 PCT/JP02/ 07834
In addition, the ion generator conprise€s connecting nmeans for supplying

el ectric power to the booster neans, integrally on the outside of the
housi ng (comonlgag@ditionyr tHEereRr genétatoimMusnipigess @ohnectifi®rmehes i fon
generating elenent is provided substantially in parallel to the connecting
5 di rect i snpplyingeledninaeawerytorshedoostar mneans gasesuadlyi om the putagdafict i ng

means for external gconnection. s.provided i rall : t.si of the
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ion generating elenent 1s unted on a surface substantially in parallel to
10 t he5comneetiongtdlithecdomrectings nmansonie cthiiscomstneton, dhet conredtiog t he

possibility that the ion generator is placed with_the unting surface of
the ion geesnrsafamexierenkefennectiongisds e 1atesralyq %foué?igrﬁé’gt '%6n, and
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gener at or _ means _ suppor generati ng
el ement  atyofpl %iﬁﬁf}teaﬁaqmﬁoeelth@bis@ ofi the! il @én&ratenr fedtdtivhelby, tthe i on

generator is installed on the installation surface with the nounting
section fdon tgeeeciaingebenant ixnetverred nf asinipce dovstrntdally in parallel to
construction, in the mpunting stage to vari.ous ki nds of :;clgparat uses
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surface wiR ing s Ion I on generating el enment facing
downwar d, jbhegdittatiaResRinhélt GAGAENowiswarDRar ties thie sofdeairmetion ramm t he

instal |l ation surface, thereby preventing damages of the ion generating
thereby preventing damages of the ion generafing element.
Besides, the ion generator comprises supporting means for
15 supporting the ion generating element at a distance from a suitable
installation surface when the ion generator is installed on the installation
surface with the mounting section for the ion generating element facing
downward. In this construction, in the mounting stage to various kinds of
apparatuses including connecting step to an external power supply and a
20 control circuit, when the ion generator is installed on a suitable installation
surface with the mounting section for the ion generating element facing
downward, the ion generating element is supported at a distance from the
installation surface, thereby preventing damages of the ion generating
element due to contact with the installation surface.
25 Moreover, the mounting section for the ion generating element is
provided on a lid plate for closing the opening of the housing (common case).
In addition, the ion generating element is connected to the circuit substrate
by lead wires passing through window holes piercing the lid plate.
Furthermore, the ion generator comprises fastening parts for fastening the

30 lead wires, on the peripheral edges of the window holes. In this



el ement due to contact with the installation surface. 25 Mreover, the
nmounti ng section for the ion generating elenent is provided on a lid plate
for cl osiwg oshesiepeni ng of the housing (comopn case). | nprPaddPe2/ayRi4 t he ion
generating element is connected to the circuit substrate by lead wires
passi ng through wi ndow hol es piercing 1;7he lid plate. Furthernore, the ion
generator conprises fastening parts for fastening the 30 lead wres, on the
peri pheral edges of the wi ndow holes. In this WO 03/028179 7 PCT/JP02/ 07834
const r uct icgAstriytien 0 byd pngvidinee Nibien i gvg tier tseotiofi ofort kiee iion gemsmtinigng
element on the Iid plate for closing the opening of the housjng and
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connecting them satisfactorily and further fastening the lead wires with

t he fa5t eniiigs fiar tonnedting $hpdsni gererating sdemiendtand hke rarouiith gubstratee | ead
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each of  tipgs odsbleltolthatitapdilaeeoinkidftRe 1é4d $éted 0 be not less than 1 X

1013 SZ -cm- " Further, the first filler has_a higher insulation strength
than the second Residéd, e, bostee memnssicorailatibhanolded with ghlrstiiildembi ity

than the first filler, In this constructipn, b rovi di ng i,nsul.atio
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and second filler to be equal to or higher than 1 X 1013 SZ -c¢ positive
i ons and rdgafirstefillensanshseeandyditlerdsesetite be sigbless than 1 X10% & -cm.
Further, the first filler has a higher insulation strength than the second
15 filler, while the second filler has a higher flowability than the first filler. In
this construction, ‘by providing insulation molding on the periphery of the
booster means and in the space between the circuit substrate and the ion
generating element by the fillers, respectively, a stable operation under a
high driving voltage is realized. By setting the volume specific resistance
20 of each of the first filler and second filler to be equal to or higher than 1
X 1013 Q -cm, positive ions and negative ions can be generated in a stable
manner. In addition, by attaching great importance to the insulating
strength when selecting a filler for the periphery of the booster means and
attaching great importance to the flowability when selecting a filter for the
25  space between the circuit substrate and the ion generating element, it is
possible to realize satisfactory filling without creating gaps.
Additionally, the ion generator comprises a receiving room, provided
beside.the storing room for the booster means, for receiving/storing mounted
components on the circuit substrate supported by the supporting section.

30 Moreover, the ion generator comprises a bulkhead for' separating the



manner. I n addition, by attaching great inportance to the insulating
strength when selecting a filler for the periphery of the booster neans and
at t achi ngwgrosaesirarport ance to the fl owability when sel ect ipeg/JRoXi7Bs4er for
the 25 space between the circuit substrate and the ion generating el enent, -
it is possible to realize satisfactoré filling without creating gaps.

Addi tionally, the ion generator conpri$es a receiving room provided

besi de.the storing roomfor the booster neans, for receiving/storing
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generates cluster ions surrounded hy a plurality of H20 nol ecul es, and the
i ons Racttovhesotidifeatinn/pawinkape of tie BHET.di si nfect floating bacteria in a

space into which,the iqQns are.to. b } 5 ere C i
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generat or {Raty do$t;veONPRRS L a/RNADSASION, O (WSS | H ARHMRdnufnlRIrECt MTnC this
apparatuses and” air-conditioning apparatuses having an air passage for a
fl ow of aiconstuehions the ion generating element generates cluster ions surrounded

by a plurality of HoO molecules, and the ions inactivate floating particles

15 and disinfect floating bacteria in a space into which the ions are to be

emitted, thereby satisfactorily purifying the space.

Furthermore, in the present invention, an ion generator that is
compact and easy to use is mounted in electric apparatuses and
air-conditioning apparatuses having an air passage for a flow of air, such as

20  air conditioners, air purifiers, refrigerators and cleaners, so that the ion
generator faces the air passage, and thereby purifying the air in the

respective air passages and spaces into which a flow of air is emitted

through the air passages.

25 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1is an exploded perspective view showing the first embodiment
of an ion generator according to the present invention; FIG. 2 1s a
perspective view of the appearance of the ion generator shown in FIG. 1,
seen from the side on which the ion generating element is mounted; FIG. 3

30 is a perspective view of the appearance of the ion generator shown in FIG.



20 air conditioners, air purifiers, refrigerators and cleaners, so that the
lon generator faces the air passage, and thereby purifying the air in the
respect i vwwoaB2ggassages and spaces into which a fl ow of aPCTIIR0207T834 ed

t hrough the air passages. 25 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an
expl oded perspective view showi ng the first enbodinent of an ion generator
according to the present invention; Fl €& 2is a perspective view of the
appearance of the ion generator shown in FIG 1, seen fromthe side on

whi ch t he 1586 RPERBEIPPoSHE IR from FIGN2ERIGFYL G adedbpéctive iewsdfabiei ve

vi ew of the appearance of the ion generator_shown in FIG W 03/028179 9
PCT/ JP02/ @p@8araneeenl Anomnt grnesphiogidementieFiGom s Gplan vigws of 4biesion
perspective view of .the  api ance of an.,ion generating element; FIG 5 is
a plan vi &FREFAHRG efFRenE i '3{}%@“ gf‘jeaﬁgﬁfl;crﬁ eCyLo éXﬂeWeﬁWa?%élgt “oss
sectional yl gy l‘ﬁk}?“ﬂiéﬁﬁ nY+f ¥h drb88 sediidhal ikl @it ABhARAEVIFPHS
sectional view cut along the e\/I -g\/l I 51ine; FIG 8 Is a perspective view
seen fBomlime FI€ars iaagpaspectiie delw stan fiom thelrdanfadehdde ofi agedglate ng

el ement thereon; FIG 9 is a crqgss sectional side  view show ,ngﬁfgglexarrpl e

of the appioldiag dre i gensratingeslemens thereqm &' 1G B iwatcrosn wstios €an air

conditioner; FI.G 10 is a_cross segtianal. front | S ] exanpl e of
the appl i é’é‘%‘f’o?ﬁ%‘fﬁ% ainoﬁxalgwi _aQ?O epfapphgg;ti_ p?feéle‘nvxni %\8/%%11{5?%%%§ oﬁgen air
purifier; FLGndindehtforPe SREGH ¥éhditioWeSTEIENA0 she cRpRessdingel Froihe.
second enbodi nent of an ion generator according to the present invention;
FIG 12 i siewpshowaty iare examplefoft the appiaationeofs aanionf geneitater lafvidre si de
of FIG 11; FIG 13 is a perspectivye vi showi ng an exa .Ieolflthe
ar r ané@nemresenipimesdtay t¢ gy aig Rahey it Ls ih 3tRUeReGhE WEVaSASVHEusi ng
(common cage); FI G 14 | fh ' oW. N he
structur e%ﬁ'ﬁ %P%%&SW ﬁgﬁlégfs%rg&f%gﬁ}bloﬁgm%éhg\&%% }égélng?lgé[}iaﬁaéae gﬁ%ﬁ%{g; td FI G
15 is a pehsRfekbNEi Wi AU 2204 hetspocaivel eRfoftthe fipedesndesain a
wi ndow hol e for nounting the ion generating elenment; FIG 16_is an

from the lower side of FIG. 11; FIG. 13 is a perspective view showing an

example of the arrangement of a booster coil and a circuit substrate inside a
15 housing (common case); FIG. 14 is a perspective view showing an example of
the structure of a window hole for mounting the ion generating element;
FIG. 15 is a perspective view showing another example of the structure of a
window hole for mounting the ion generating element; FIG. 16 is an
essential circuit diagram of an ion generator according to the present
20 invention; and FIG. 17 is an electric potential waveform view of the ion

generating element of FIG. 16.

BEST MODE FOR CARRYING OUT THE INVENTION
The following description will explain the present invention in detail
25  with reference to the drawings illustrating some embodiments thereof.
FIG. 1 is an exploded perspective view showing the first embodiment
of an ion generator according to the present invention; FIG. 2 is a
perspective view of the appearance of the ion generator shown in FIG. 1,
seen from the side on which the ion generating element is mounted; and FIG.

30 3is a perspective view of the appearance of the ion generator shown in FIG.



essential circuit diagramof an ion generator according to the present 20

I nvention; and FIG 17 is an electric potential waveformview of the ion
gener at i oM of FI G 16. BEST MODE FOR CARRYI NG OUT PCHHAPOINVENTI ON The
foll owi ng description will explain the present invention in detail 25 with
reference to the drawings illustrating, some enbodi ments thereof. FIG 1 is
an expl oded perspective view show ng t% first enbodi nent of an ion
generator according to the present invention; FIG 2 is a perspective view

of the appeaeancRofi thé®ppositgeids &iami BIGW. | AsFdiewnl in BERN1f aoniobhe si de
on which the ion generating elenment is nounted; and FIG 3Q 3 is a,

per spect | geneiadar ch acherdipgedarhecpresent HBVEBHOD GPRRLSAS 3HAke Likeron WO
03/028179 10 PCT/JP02/ 07834 1, seen from the opposite side 2. As
shown | EFGeTAENG STGRRAT dendbater cRL BEbHAT R £ng TrbfintBiiet: on
conpr i ses za Bhl i |dake ('h(i‘}ﬁsin?3 NEES! HdGlLALCHRN hbbye-tnAHA c@BbbnéhROST er
means) 2, a circuit substrate 3, a commbn case (housing) 4 for holding the
above-pentherdd woaparigndsd & lidplage b fos Ioldinig theaivth gederdtipiaglem®ntt dr

hol ding the ion generating elenment 1 thereon and for closing the conmon
case 4. Fileerepn gnd fprelopae thecopaansase he appear ance of the ion

ti I . FILG 5 1. .pl ' f ' i_NQ:
IR & 8% s an Filh iy agismelifedPratt tetufarbhe bOMOFRCLG Bt DOPT
FIG 5; apfefibft 17710, 5Ss ap18AawW o thE 95 gERGiltRA¢ eMie@ 16 W Gal60RG he

VII-VI1 line of FIG 5. First, referring to these figures, the follow ng
descri pti enlaiddd evosk abatiomd viewnsttralongdhedVl-Vhdineoof Gehebarnddlet.éhent 1.

e 190, 5ner g SLETent L L SPISLiel et by hor St OEL SRS 5 e
(upper di dnede B B 8 SR foile HIRNAGE détpbho MITeghas aR 200
shown in Gh&Suchioanst the ibHREhBtMPERMeedt ke i nduction el ectrode 14
betueen the The ion generating element 1 is constructed by forming a grid-like
discharge electrode 13 on one surface of a dielectric substrate 10 produced
15 Dby integrating a lower plate (lower dielectric) 11 and an upper plate (upper
dielectric) 12 placed one upon another in the thickness direction as shown in
FIGS. 4 and 5, burying a plane-like induction electrode 14 between the
lower plate 11 and the upper plate 12 to face the discharge electrode 13 as
shown in FIG. 5, and then covering the top of the discharge electrode 13
20  with a dielectric profective film 15 as shown in FIGS. 6 and 7.
For the lower plate 11 and upper plate 12 constituting the dielectric
substrate 10, with the protective film 15, it is possible to use resin materials
such as polyimide and epoxy, or ceramic materials such as alumina,
crystallized glass, forsterite and steatite, but it is desirable to use ceramic
25 materials having excellent heat resistance and strength, and more
particularly alumina.
The discharge electrode 13 and the induction electrode 14 can be
formed using metal materials which are ordinarily used for the formation of
electrodes. However, in the case where the dielectric substrate 10 and the

30 protective film 15 are made of ceramic materials, it is preferred that the



| ower plate 11 and the upper plate 12 to face the discharge el ectrode 13 as
shown in FIG 5, and then covering the top of the discharge el ectrode 13
20 with awoioslozgarsi c protective film 15 as shown in FI GS. PETaAReR/07834~0r t he
| ower plate 11 and upper plate 12 constituting the dielectric substrate
10, with the protective film15, it is Hossible to use resin materials

such as polyimde and epoxy, or ceram cmaterials such as al um na,
crystallized glass, forsterite and steatite, but it is desirable to use

ceram ¢ 25liseh&rdeabkechade N axdethe ihdheaon redsitsidentéd ardnsidecof)niztahnd
nmore particularly alum na. The discharge el ectrode 13 and the induction
el ect r ode matezialsobavingrabigh selgingapeint naucdy aaltgngﬁie@rﬁrai adybdepny y used

for the faormatjon of.. el egtyodes.. wever,, in t case. _whe the dielectric
Subst r at e eoPigled toeithaf b8 akint PRERTani s bh S Atk et er ol .

it is preferred thatoh hen¥athhd kit PGl dERLdSHbve Lisdibtanriddey, ghect rode
13 and the induction electrode 14 are nade of netal materials having a

hi gh mél t i exqapplentforminghtlasindurgeines eatrddeddylyd patieyn -prim inglar tungsien hst and

t he baking tenmperatures, of the ceramjc materials. The ion generatjn
el enent 1 Baterdakpnyde el Cies(’fo@tegi% Phte flérmage é’faﬁ?p?g}mw ﬁilﬁ‘%’the

S uct] | o e e ‘ | _
ront 1 acdigrnihIB8 sihe AR, 12, Riele, 00 bR TSR, o POV o BRULLT
upper pl atgu¥gcdrefeh & Fordeindidimbns BRRirode rOY¥AA Hondiethés toputhacky of the

formed induction electrode 14 and bondi ng them toget her bi application of
pressure, applitdteon fobrpriengneheant] shearfpemehe cheodschargs el@trode 13 by

pattern-printing the.same tungsten material.on the front, fac f the upper
Pt o 15" AAEHEP IR P ERR UEEE PRSI DT focs Mot 405 SF £5¢ HoRChy
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13 and the induction electrode 14 are connected to the rear face of the

di el ectri cardbfnalyethey are baked at 1400 to 1600°C under a non-oxidizing
atmosphere.

15 As shown in FIG. 6, the discharge electrode 13 and the induction
electrode 14 are connected to the rear face of the dielectric substrate 10
through an electrode contact 16 piercing the upper plate 12 and lower plate
11, and an electrode contact 17 piercing the lower plate 11, respectively, so
that a high-voltage AC driving voltage is applied between the discharge

20 electrode 13 and the induction electrode 14 through the electrode contacts
16 and 17. Note that the electrode contacts 16 and 17 can be formed
integrally by filling through-holes formed in the corresponding positions
with an electrode material in the processes for forming the electrodes 13 and
14, respectively.

25 As shown in FIGS. 4 and 5, the reason why the discharge electrode
13 is designed as a grid-like electrode is to increase, as quickly as possible,
the amount of ions which are generated with the application of a driving
voltage. Moreover, as shown in FIG. 5, the induction electrode 14 is formed
as a strip electrode whose length and width are smaller than those of the

30 discharge electrode 13 and whose center coincides with the center of the



t hrough an el ectrode contact 16 piercing the upper plate 12 and | ower plate
11, and an el ectrode contact 17 piercing the |ower plate 11, respectively,
so that wohBgisivol t age AC driving voltage is applied bet weegnPoegssli schar ge
20 el ectrode 13 and the induction electrode 14 through the el ectrode
contacts 16 and 17. Note that the eleﬁ%rode contacts 16 and 17 can be
formed integrally by filling through-h6les forned in the correspondi ng
positions wth an electrode nmaterial in the processes for formng the

el ect r odeqlidcha8d elddrod®3IRERA VR YhapdidesBovd sothht € pdojrotbdoardahe
reason why the discharge electrode 13 is designed as a grid-like electrode
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enerated .wi.th.the_ appljcation of a drivi vol t age, ,Moreover,. as shown in
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PCT/ JP82/ G334 1®4disshar 88 mhectaodermdd ndridigzisgdp5 imndesidgnédeso t hat
the projected area_. of the discharge electrode 13 is Iargﬁ{ t han agf
a

proj ect ed rerpandiculary anddierizomtally @dta pideh 080 Somag op dhe dpantifpee

bal ance of,.the, viel ds, of iLQRs. .For i.nstange e _qrid-Jd- dis

el ectrode dfgiqeﬁgég ﬁb‘_ §tr§it%&83}aw%ge?b%f Ofﬁ%ﬂuﬁtt%g){n 818 ><drrT"rr)J17|V\I/§1l§mfiér rﬁretyg{l%ﬁ’ _
arrangi ng Ph2p FRsWodfelll B Stadkhpandi loWeardiMtand Hal tRORiplel Yplate a2pi tch
of 0.8 mMmmon the front face of the dielectric substrate havi ng a si ze
of about ImthnhXvide mmtMickn8ssof abditc.4basnhor Mddabyhieadhke nplankdikeower

pl ate_11 and the upper plate 12, both havin t hi ckness of abgqut 0,45 mm
I\/Eanv\ﬂra}l e,1n@HétlﬁPa§récqu @ 14003VABE A SHE %}&‘&d%émﬂxh i Pgu avay g(gand about

oo 22 A, By B QURRY L oh e DLy IR0 e Rt Bhgt e 12
having a 515;%5&%%1?}‘4.@ LK e atasalapPhidtvilgine Al dhehe ellesdd baeisg At was
confirmed ‘that positive ions and negative ions, both exceedi ng 200, 000
i ons/ cc, vizegudricygeh®? &fbriwas apppiesl hdtoreerFThese aleatroflesnit twas ¢afineedr at i ng
el ement 1 t@gt positive ions and negative ions, both exceeding 200,000 ions/cc, were
15 generated at a position 25 cm away from the ion generating element 1 by
the function of plasma discharge that occurred between the electrodes 13
and 14. This yield of ions is sufficient to perform the function as an air
purifier for an ordinary-size living room.
Note that the yield of ions increases with an increase in the size of
20 the ion generating element 1 and also with an increase in the driving
voltage. However, when the driving voltage is increased, the yield of ozone
also increases, and therefore it is not desirable to increase the driving
voltage excessively.
Moreover, the shapes of the discharge electrode 13 and induction
25 electrode 14 and the size and thickness of the dielectric (upper plate 12)
interposed therebetween are not necessarily limited to those used in the
above-mentioned embodiment and can be changed suitably as long as the
ion generating element 1 comprises a discharge electrode and an induction

electrode which face each other with a plate-like dielectric therebetween and

30 Thas a plate-like shape as a whole.



the function of plasma discharge that occurred between the el ectrodes 13
and 14. This yield of ions is sufficient to performthe function as an air
purifier Woro3aes1o¢ di nary-si ze living room Note that the pcCalJ#02d78340ns
increases with an increase in the size of 20 the ion generating elenent 1
and also with an increase in the drivi g% vol tage. However, when the
driving voltage is increased, the yield of ozone also increases, and
therefore it is not desirable to increase the driving voltage excessively.
Mor eover, the sHEhesomgendratolt Actvaormingltedheqaescr iaventioductingthe 2m

el ectrode 14 and. the size and thi ck,nesa of the diel ectrli C.(upper plate 12)
i nt er posed@¥HE slsmendr 4 astmeRbiOBsdr Abgve compriges Jhenbsestar il 2, t he

above- nent J. | t a h tiabl S xl . i on
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el ectrode aliwh fAacehewahio®iey, W tHe dobbRbecdil Becdth§Hissd il BidropRRSE Ween
and 30 has a plate-like shape as a whole. WO 03/028179 PCT/ JP02/ 07834 13
The i o® geleandnal 2R, acgwridnigrignah& 1pued enpair mfanpitb tenmimal st 2 whach
generating el enen ' esf t he booster coil 2,

.as _nmenti,oned above conprj
circuit su%?%%&%&l%am%%%m@n% Oggé it ALasE as descri bed

above. As shown 4wn.FE : r ' : ri e} gEAVAo]! e 5
termnal 20, a g?%ﬁﬁg%?ggsﬁﬂﬁgﬁtg%ﬂgig Séﬁ’%y.artgé’?‘ [ np%l'?ﬁ?(e:éra@r?a gyengta@ i ch
are provi dedFI@. ) pnowhichi agireintr gehaBeng 4drRind wasifovm #6€ thd heén

circuit substrate 3 is a substrate with a surface (the lower face -in FIG
1) on whi cgeneretinguelement deisefenmedy andicixeuiy compenenta BOr (e omm is

SEne” 8 POUELEIE ok, 8, e, ShA b IRORED e Sh . T o
1 o 55 SEERASARN S Do EHIALTRRL: St A, Bpdpi o 1
32 for conteeotinal2ihed the ggnerierinigals 22refithd bassteproiliXedd @onasetingi de in
the 1ongi tIl)ngi‘tga?EZ (I)Jcr ggr&rileoc?in%f tﬁ(::hieonC igreglélic;tir?; %ﬁnrlgrgtel?)arseop?oswagd on one
side in the longitudinal direction of the circuit substrate 3 so as to
15  correspond to the driving waveform generating circuit formed on the lower
face, and a window hole 33 piercing the front and rear faces is formed inside
the positions of the connection holes 31. Furthermore, provided on the
other side of the circuit substrate are four connecting pins 34 for external
connection, protruding from one surface.
20 The common case 4 is a box case having a rectangular opening for
allowing insertion of the circuit substrate 3 over the entire surface on one
side, and a bottom section with a semi-circular cross section on the other
side. The bottom section is divided into a coil storing room 41 and a circuit
components receiving room 42 by a bulkhead 40 with a predetermined
25 ' height, placed laterally to cross the longitudinal direction at approximately
right angles. Moreover, on the inner face of the common case 4, a
supporting edge 43 to be a supporting section for the circuit substrate 3 is
provided over the entire circumference to protrude inward, at a height

position level with the upper edge of the bulkhead 40. Furthermore, in the

30 peripheral edge of the opening of the common case 4, recesses 44 (only one



15 correspond to the driving waveform generating circuit forned on the

| oner face, and a wi ndow hole 33 piercing the front and rear faces is
formed | nwod8/0281Me positions of the connection holes 31. PoTtRE(T834€,
provided on the other side of the circuit substrate are four connecting
pins 34 for external connection, protL%ding fromone surface. 20 The
common case 4 is a box case having a rectangul ar opening for allow ng
insertion of the circuit substrate 3 over the entire surface on one side,

and a bot e $6CEH RPN 18clSes thiel 13 IpdateC 50a8e Seehednapiwichenwtuladly si de.
The bottom section is divided into a coil storing room4l and a circuit
conponent sepatadieviasitiowoin dzchhyf thedongeiesidles facingreaghptheret er mi ned 25

hei ght, placed laterally to.cross. the |ongitudjnal. direction, at
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at a hbi ghixanpsis] ban thevalse wilidret fhe cqipetowe g thé colmendiubhdeedds 46.be

Furthernore, .in_the 30 peripheral edge of the ﬁ ening of the connon case 4,
recesses adenlsclomheptioscopgwrocase pesmpdod GyanaKing fePiggndHMEP & or

| ocki the lid plate 5 f dat t t t I L [
cach of t HestiieRel et b a5 BeR S ARBA MALR PlemBFEr I S8PaIG8"C N
case 4, ithdwewhel@icathe voPunelspetift fedfitinf@bethdkohatnNeasa exgbbhent

el ectrical insulation property. For 5 exanple, as in the case where the
col or tonel ok heQcanmuh maswpdsdible dobenswcte dvifficilent vimsnlathen dormére case 4

added e, CREPIYRAERG Rl $hdon FRUEREN, dui Bec B orLiRe dBRCI T ¢
oL Stancsycl REOTRD 0 ofts 0L ars vehehIB Ty S, bREPSLL
i on gener ai@bufts WheOBiffREnitiastiRRidRed enbidd, RS feMeof Wi gatbraeght i ve
ions are generated in substantially equal amounts when sufficient
i nsul at i orby $shensurgeherating \blehdnbfl abhkisgemer & 0,000 to 180,000 positive

ions/cc and 200,000 to 430,000 negative ions/cc, causing a problem that an

15  extremely large amount of negative ions are generated.

Hence, when the common case 4 is molded using a resin material to
which carbon as a pigment is not added, the volume specific resistance of
the common case 4 is about 1 X101 Q-cm or more, thereby ensuring
sufficient insulation for the respective structures inside the ion generator A.

20 At this time, the yield of ions is 190,000 positive ions/cc and 180,000
negative ions/cc, and thus substantially equal numbers of positive ions and
negative ions are generated in a good balance. Note that examples of the
resin material that provides the case with a volume specific resistance of 1
X 1016 Q -cm or more are PPE and PPS.

25 The lid plate 5 is a flat plate made of a resin material, and has a
rectangular recession 50 corresponding to the ion generating element 1, on
one side in the longitudinal direction thereof, and oval window holes 51
piecing the front and rear faces are formed in the recession 50, at positions
corresponding respectively to the positions where the discharge electrode

30 contact 16 and induction electrode contact 17 of the ion generating element



by the ion generating elenent 1 at this tinme is 10,000 to 180,000 positive
ions/cc and 200,000 to 430,000 negative ions/cc, causing a problemthat an
15 extrer&bDy3lozg1ge anount of negative ions are generated. PEEIEE/0™MeN t he
common case 4 is nolded using a resin material to which carbon as a
pigment is not added, the volune specific resistance of the conmon case 4
is about 1 X 1016 S2 cm or nore, theréb§ ensuring sufficient insulation
for the respective structures inside the ion generator A 20 At this tine,

the yiel dioiyd fiignd® 1Br&YI8r, PO STetbtatgul ansviadoanblold &Y PO cinte glad ifvent
ions/cc, and thus substantially equal nunbers of positive_ions and

negative aodsteardagmmisratned on theqibar peledmcte ]Nlig@ud%mldéii%ﬂm’e%f@e t he
15X 101608 Dlafeop. mBREisreommet i padeens i Py RREteh, € HG IR D) o e
made of a,fosip [REehEQ awsa@g d{sﬂ% ggnerﬁaéqa%ﬂﬁn)r&%eﬁm &0 peeitigspondi ng
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to the |0R generating el enen one side in the longitudinal direction

thereaf, apeesyahditig)adoespdeciely, bd thorewisngs thdofmedin dinel peeiphefalcedgear e
formed in the recession 50, at positions corresponding respectively to the
posi t i ons ofitlee epenmgipiidiepogunen €g6¢ dde 30 contact 16 and i nduction

el ectrode contagt,. 1%.of the ion ner.ati.ng er 3/ 7 5;
PCT/ JP02/ 07834 i[tba?r ﬁl‘fo?%%. l\}b"l"gﬁ}gre,a erélg%%’f%u aa\rﬁla%gnﬁgév%o?}é%’zon
pi er ci ng %’eriéﬁ’ﬂé cléRdnf 2ap HiA6R6 the besdEen B0, therehy iftesihlle Haldide

| ongi t udi direction of the 1lid plate 5. Further, on both side edges in
t he w dt h tHerieat g@reratinighdehient fl aFastspingokithg ioh @enedatingrdlgment ki de is

Fecesiee ants acueval PReuHBhRERRS, Sagsas SN GHorHAtER feireokBton
case % | TheelitoP0 S DRI PR 0306 g0 ekl gy
hol di ng  ti@hi16EkiGRNGARE] & HowErokiddiest €né paripheiyhef thenegedesmtong
element 1 10 can be achieved by suitable neans, such as bonding to the
bottom face of tMete that the lid plate 5 has short leg projections 55 having a
circular cross section on the four corners of the peripheral edge of the
15 recessionl50. When the lid plate 5 is mounted with the surface holding the
ion generating element 1 facing down, these leg projections 55 ensure a
predetermined clearance between the mounted surface and the ion
generating element 1, and function as supporting legs for preventing
damages of the ion generating element 1. This function can also be
20 achieved by forming the recession 50 with a depth greater than. the
thickness of the ion generating element 1 and using the peripheral edges of
the recession 50 as the supporting legs.
FIG. 8 is a perspective view of the lid plate 5 holding the ion
generating element 1, seen from the rear face. As described above, the
925  window holes 51 formed in the recession 50 correspond to the exposed parts
of the discharge electrode contact 16 and induction electrode contact 17 on
the rear face of the ion generating element 1, and the ion generating
element 1 is connected to the circuit substrate 3 with lead wires 16a and 17a
welded to the electrode contacts 16 and 17, respectively. On the peripheral
380 edge of each of the window holes 51, a pair of hook-like projections 54 are



recession 50 and | ocking the peripheral edge of the ion generating el enent
1 wth | ocking claws, not shown, provided on the periphery of the

recessi orwb@®3/odare that the Iid plate 5 has short | eg projperiiPas®ss havi ng
a circular cross section on the four corners of the peripheral edge of the
15 recession 50. Wien the Iid plate 5 aﬁ mounted with the surface hol di ng
the ion generating elenent 1 facing dowd, these |leg projections 55 ensure a
predet erm ned cl earance between the nounted surface and the ion generating

el enent’ 1 prarblddncthonidh dinepnoi, aed kbgIeddvimseMnandd 7acanelyedd nf t he
ion generati % element 1. This function can also _be 20 achieved b¥ éﬂfﬁrm ng
t ¢

t he recessth@l 8@k hikiehp zoj ebiomis %ﬁaltdeguid@nwﬁiﬂhéddjﬂﬂiﬁ@nb%tﬁv% the
. 1 . } ' .
Phe supportihg Teyandtita 1§ P wGuR BRI vomatt gp sidhl Py GRERCHRD °° ¢

hol di ng t K@i Ry HIEOERAL 1HEnEH SOR BbndectPRE o tROMLRR &8trdRCE as

be
descri bed above, the 25 w ndow holes 51 forned in the recession 50
corr espondidseribld laxposed parts of the discharge el ectrode contact 16 and
i nduction el ectrode contact 17 on _the rear face of the ion _generating

el enent 1, and t¥i@cpdhedwekrlike pgoiestians fd nrovadedoomdbeqprirhngl edges ui t

substrate ith.lead wi,.res 1pa and 17 wel d t e el r (o acts
16 and 17,‘%@?{)%{1&9‘& @91%%]@“@‘%18%’1 Bﬁg‘f‘l%qenlﬂ)geg%% %) @feﬁe%g ngﬁees gm@g}ldow

hol es 51, s gaih afishrekibld k& eRE@ES SudiGertimiu@a ¥ 03¢t8A8d h8tween the

PCT/ JP02/ 07834 16 provided in the width direction, and the lead wires 16a
and 17a arleallewiresyl164 hadhbk-dnidkeasityojrent thenwire4 land wuiedeltbaniand &7a

di stanée beilween the_Ie\?ﬁ wires 16a.and 17a in the width direction toward
the sille oMh@RicORNEREne Fhemdq theiceresyt sebstiatest for connection to the

I A N = kb

proj ections 54 provi € periphera ges o e wn ol es 51
function aspd#si@BANBypPashbidiae the hbavke-whifesurkda boastrléail Rf discuiossible

to ensure a sufficient insulation distance between the |ead wres 16a and
17a and eamibsiraten 3t kemmorsasead, wndebdigater hievang the ion generating
element 1 fixed thereto in the manner as described below.

15 First, the booster coil 2 is inserted into the coil storing room 41
provided in the bottom section of the common case 4 so that the protruding
side of the high-voltage terminal 20, ground terminal 21 and input
terminals 22 faces up, and insulation molding is performed by filling the coil
storing room 41 with a filler 18 while preventing mixing of bubbles by

20 vacuum suction. As the filler 18, it is desirable to use a resin material
having an excellent insulation strength, such as an epoxy resin. Note that

" the filler 18 made of an epoxy resin is a resin material having excellent
insulation properties with the specific volume resistance of about 1 X 1013
Q-cm. Moreover, if a part of the filler 18 is put into the coil storing room 41

25  prior to the insertion of the booster coil 2, it is possible to satisfactorily mold
the outside of the booster coil 2 at the time of insertion of the booster coil 2
and effectively prevent occurrence of insulation defects due to mixing of
bubbles. Furthermore, the filler 18 should be put into only the coil storing
room 41, and care must be taken to avoid leakage of the filler 18 into the

30 circuit components receiving room 42 located next to the coil storing room 41



10 when connecting themto the circuit substrate 3. The ion generator A
according to the present invention is constructed by conbining the

above- comwpganesl7booster coil 2, circuit substrate 3, coPcoAPEAye3#, and
lid plate 5 having the ion generating elenent 1 fixed thereto in the
manner as described below. 15 First, tﬂﬁ booster coil 2 is inserted into
the coil storing room4l provided in tHe bottom section of the comobn case
4 so that the protruding side of the high-voltage term nal 20, ground

term nal 2ditethd hplltheal epibadsetadchaces up, and insulation nolding is
performed by filling the coil storing room4l with a filler 18 while

preventing m xi ng Wfenhaftsirewaiting fonvdeufiles d8ttb slry awad soledy,| thercizgtitjt is-
desirable t se a,resin terial . having an excel ].ent insul ation strength,
Such a. artEiEgtel BcRnittTel T T HOTFRCPerastodniuRugh The SRREF S06! n i <
a resin I hegyt l; | | & | td i ] cific
Vol une. 1 oo S URE, P B 15 Poyipil By UL EHEREE et ST i RE

filler 518 ¢iscypyt componbtie c30 | asd omiongtédodvwAwabd prpayitidbvirighethienfeut i on of

t he booster coil 2, it is possible to satisfactori_lzv) nol d . the outside of
t he boost e¢orgwsiction hales Bé foy eanngictionstorthiedipostertcntl haberethe bpostor ceihd

bubbl os. - FUADa e coneoRneapm 4T ST RaNE (B8 B et Lapfl
storing ToAMdder FAL BRRoIMISEs DS IRHERAP 40VaLd thea @fnd Bggd id3l er 18
into the 30 circuit conponents receiving room42 |ocated next to the coil

storing roAfie# tTh¥ih §3t1023 1O tiPEDE TR HigrR8ladd tevinhin o] 126, Bud ik betnatidial
t her ehet ween. Then, after waiting for (ﬁge {iller 18 to dry and solidify,
g

the cillbui 21 anmgnpat deminalsnderntogy e Eemmrgrnesiden shelas otghre he
onaii on 1t e LD s CBeasRRihe W' Sp BT bEhrES BMRRhARE <Batbr sy T he
four conngghdiprtd®l es 31 for connection to the booster coil 2 above the
booster coil 2 fixed to the coil storing room4l, and inserting the
circuit substratWith ¢his tweltlheg, | Bwe cirtcatte subsratef 3hist suppertbd| febwadhd0 and
the Squorfoivsrr]gr s‘?ﬂg%ﬂﬁé supporting edge 43 and the upper edge of the bulkhead 40,
15 and the high- voltage terminal 20, ground terminal 21 and input terminals
22 are fixed as the supporting legs by the booster coil 2 fixed by the filler 18.
At this time, the circuit components 30 mounted on the circuit substrate 3
are received/stored in the circuit components receiving room 42 provided
beside the coil storing room 41, while the four connecting pins 34 protruding
20 from one edge on the same side protrude toward the outside of the common
case 4 through the openings provided in the corresponding positions,
thereby constructing the connection terminals 45 and 46 (see FIG. 3) for
connection to an external power supply and an external control circuit.
Note that the distances between two connecting pins 34 of each of the
25  connection terminals 45 and 46 are made different from each other so as to
avoid occurrence of mistaken connections.
After mounting the circuit substrate 3 in the above-mentioned
manner, the lid plate 5 holding the ion generating element 1 as described
above is mounted. The mounting is carried out by aligning the window

30 hole 52 formed on one side in the longitudinal direction with the position of



After the insertion, the tips of the high-voltage term nal 20, ground
termnal 10 21 and input termnals 22 protruding fromthe connection hol es
31 are wwbdaa281® t he correspondi ng positions fromthe upper/JPexessf the
circuit substrate 3. Wth this welding, the circuit substrate 3 is
supported fromthe |ower side by the f%pporti ng edge 43 and the upper edge
of the bul khead 40, 15 and the hi gh- | tage termnal 20, ground term nal
21 and input termnals 22 are fixed as the supporting |l egs by the booster
coi | 2 fixgd windoRehble! $forkfed irfthé Rirduiti fdstiialle 3cwhidhi was dapmedtia 30
mounted on the circuit substrate 3 are received/stored in the circuit
conponent she e;tommong:aseoﬁhmmdmmedpdsmloemgjéh@ el plate 3 wosr they towssides,

while the four co cting pins 34 udi n o,f edge on the sa

si de prot Pﬁéélq%ﬂglrt]ﬁe CARIRR SASR 40%'11{%”@1 h@&ﬁﬁgﬁ’t PGUBH TR 111(gpenl ngs
provi ded | cpr - N t b o] r [

connecti on t I%alrgﬁ;c nglf;a%%%orhg)d g]gﬁ?ﬁg 't%?éea%)l%?[% Xg%nﬁlzgt %I?h (glgtgﬁelé))?ternal
power 5upigleyieddiiin@nelemieat NBIrugoiihs ohloakr s trear Kadee of Ml hﬂephaltstﬁimses

bet ween two connecting pins 34 of each of the 25 connection éerm nal s 45
and 46 ar eieﬁadbedilﬁwemﬁﬁpéqtmﬂljéé@ﬁh@tW%@OQSSS%OH%\@& EITQYé M OB

m st aken connecti on Aft er. n t he

above- mentiiBifE ac?rﬁﬁﬂé CLrEyi Sllﬁ%c?% gt‘o’é agd%:g’FBLﬁ]tél ergﬁ“?"% el ement
1 as descrb@g@%e %geﬁglgféfﬂwa&ﬁﬁmnwgser@unm RHid ﬁnfearthbqsclawg dwaljani ng
t he wi ndow ol

ormed on one side in the longitudinal direction with
the posi tiggovided/dn B3t102RE /&S ﬂ@ﬂeﬂﬂb@lﬁé%dﬂ fefledtadidefdrobe, I8ckest med in

the circuit substrate 3 which was fastened.in ecom‘r ase 4 |

advand®; pushtthencengesnrnding rgreases sidoprevaded GB jedieer1p 6%1iﬁ(irf§fg6’f 0{ ﬁéﬁ conmon
4 th th hol d ;

Sl i mg-t ebend Pt SomaRon oA Y (PR FERTR Baad R et 2k 18 P

runni ng alnng. 5he 1 e@itellagea phsitite sdghritet ol B u élcfdcbﬁﬁ’ thb@ifeuit
respectively to the connection sections 32 provided on the

substrate 3 by a suitable distance to cover the opening of the common case

4.

15 After the mounting, a filler 19 is introduced through the window
hole 52 formed in the lid plate 5 to fill the space between the lid plate 5 and
the circuit substrate 3 with the filler 19, and the space between the circuit
substrate 3 and the ion generating element. 1 is insulation-molded. Then,
after waiting for this filler 19 to dry and solidify, the ion generator A

20 according to the present invention is constructed as shown in FIGS. 2 and 3.

As the filler 19, in order to perform satisfactory filling through the
window hole 52, it is desirable to use a resin having an excellent flowability,
such as a urethane resin. Note that a part of the filler 19 is also put into
the upper section of the coil storing room 41 storing the booster coil 2

25  through the window hole 33 of the circuit substrate 3 which opens at a
position below the window hole 52, and functions to assist the insulation by
the filler 18. Moreover, at this time, although the filler 19 tries to intrude
into the circuit components receiving room 42 located beside the coil storing
room 41, this intrusion is blocked by the bulkhead 40 between the two

30 rooms 41 and 42. Accordingly, the mounted components on the circuit



upper face of the circuit substrate 3; and then fitting the lid plate 5
into the top-side opening of the common case 4. At this tinme, the | ocking
cl aws 53 wproemesiedd on both side edges of the |id plate 5 &C&/JP02/07834

defl ected/ defornmed, | ocked 10 with the correspondi ng recesses 44 provided
on the peripheral edge of the opening é’f t he common case 4 by resilient
return, and consequently the lid pl at®’5 is nounted at a position
separated fromthe upper face of the circuit substrate 3 by a suitable

di stance QhsaMes 3tReRRANLHEIOM the chenitungasens redavAig svoni A ameunt i ng,
a filler 19 is introduced through the window hole 52 forned_in the lid

pl ate 5 t drdd from steesyraseddyvidenshiinkageobthe féller 39 duringselidifigation,
substrate 3 wi,th the filler 19, and the,space beiween {.he circuit
substratetge%ﬁhi’ tIHEVPR néeﬁé?‘é’frieﬁﬁeepgn@?ﬁc iSECPL AN a%?%%%ﬁagd.anphen,
after wai td-ert’Q%ﬁzﬁé this filler 19 to dry and solidify, the ion generator A
20 according to tlilué present invention is constructed as shown in FIGS. 2
and 3.5 As the 0x tles oftitr handyritiersttesspaufet by she ishiadtageyoffthe Hilkeg 1%r ough
the w ndow hole 52, it _is desirable to use a resin having an_excel | ent

f | owabi | i tiy alscsamiegstoather lepd amaes d§pmndnblacok therion gemerapnegelament Ler 19

Pon : : v . ; e )
booat o bdlet Stk fostiPElon S iRER Blase s s TThpe ol Sl fRREIEda NiREd g he
whi ch opengAtynd 198Shid HElRhPWHN B ok HQWpRGk&iSRs FNGrbwietl enstie

assist the insulation by the S1?i |l er 18. Mdreover, at this time, although
the fill erpeklierabedges oftlreudindiwtholéh@l firr duavtingorpdesenibedraborievthey room
42 | ocated beside the coil storing. room4l, this ingAr sion |,s bl.ocked by
the bukheseldsd BetilhatHEot WS 000 BRBEIATING FLameThc L oRBALNHHS CIYGHaL

nmount ed conpone n. thecci ' 1.0 PCT/ / trate
3 recei ved%q&sg'ag%%l 1?? Q#eﬁﬁckéﬁﬁykgﬁﬁ%eﬁghﬁ%}%@éé?a&ﬁ%hglgg%S%i%gé%é ree
from stresgne@bafkthye.t he shrinkage of the filler 19 during solidification,
t hereby preventing occurrence of defects such as di sconnection and

det achment . The ion generator A constructed as described above is designed in a

compact configuration with the ion generating element 1 mounted on the

15 outside of the common case 4 including the booster coil 2 and the circuit

substrate 3 therein, and can perform an ion generating operation by

connecting the connection terminals 45 and 46 to an external power supply

and an external control circuit, and can be easily incorporated for use in

various types of electric apparatuses which require air purification.

20 Needless to say, the range of the electric apparatuses includes apparatuses

which require purification of air to be emitted to the outside, such as air

purifiers and air conditioners, but also includes electric apparatuses which

require purification of air circulating in the inside (in the room), such as

refrigerators, and electric apparatuses which demand purification of air to

25  be discharged to the outside, such as cleaners. Hence, the ion generator A
can be used for a wide range of electric apparatuses.

FIG. 9 is a cross sectional side view showing an example of the

application of an ion generator of the present invention to an air conditioner,

and FIG. 10 is a cross sectional front view showing an example of the

30 application of the ion generator to an air purifier.



5 On the other hand, the stress caused by the shrinkage of the filler 19

Is also applied to the lead wires 16a and 17a of the ion generating el enent
1, drawwom3ntea7¢ ower face of the Iid plate 5. However, ®Chgeordresie | ead
wires 16a and 17a are held by the hook-1ike projections 54 provided on the
peri pheral edges of the w ndow hol es 5% for draw ng as descri bed above, the
10 wel ded section between the ion gene g\ti ng elenent 1 and the circuit
substrate 3 is not affected by the stress, thereby naintaining a

satisfactorily AgogR@ghegh FIGL €9, heniir Wondéieri@t 6rconprissd:r uctintbtad,
described above is designed in a conpact configuration wth the ion
gener at i ngvlsichriereovdredowiied fopnt naneli8l baviigia wimbae of shtfosr bales 39

i ncl udi ng ;t he.booster coil 2.and the circuit substrate,3 t el,n, d can
perform aﬁh?gﬁt eﬁ@&éﬁ‘?% %B@rci?ﬁe&ﬁ 1’53116 élgﬁﬁ]éé)tairﬁﬁf %%f%oé’ﬁﬁg%? g@_ﬁ ]tggc_r m nal s
45 and 46 4,0, AN et 9) Bl RAME HoAYPRdYEing80; 8 & 6Rin ¢RETSWEr phitcef t. and
can be easily 1 ncorporated for uSe I1n Vvarious types of electric

appar apus aheVibehfacen vi ieatadtchpmgef iGdatnda. fan06 Nedadegs sidedys side inhiher ange

of the electric apparatuses includes apparatuses which require
purifi cat iroiddle ohia C‘ﬂ]ﬁfelﬁlea]érﬁﬂi%s@éetférmﬁg 188id8; m%’é‘li)ogé’ eysing @0 §9 er s

and air conditioners, b alse | i , r ' equire
a0, a1 1S OnbHOBR e P Bty MEAMISS L RLBAT | PR BN Bl
refrigeratge$roANHeSn®St 62 SvitRRALSHatR@Sof Mt eCfird 6FRASLLP ol 6@hieats tHe air to
25 be discharged to the outside, such as cleaners. Hence, the ion generator
A can be aisdy fortaet witle thardgmtofxcbhager 6¢, apgdlawssey. thel @r foinsthe cr oss
sectignal side view show ng_an exanple of application of an ion

gener alor @rtletfs ay shewn hYn’R}@n‘?I?edha’Er@Wasr?naéﬂf&)ndi tioner, and FIG 10 is a

cross sectonal 1 G0ty el BANEREP SIATELS Rl A% BPRUAS I B0 e
in FIG 9,paiRed invittid i9pekitorednsds assid@nhnhelett@s, anfiimbuitedcsyer ed
with a front panel 61 having a nunber of slits or holes so .
that the mounting surface of the ion generating element 1 faces a flow of air
in the air passage. After the mounting, when the connection terminals 45
15 and 46 (see FIG. 3) outside the common case 4 are connected to an external
power supply and the control circuit of the air conditioner 6, the ion
generator A ionizes moisture in the air blew out from the outlet 63 by
plasma discharge, and generates and sends out substantially equal amounts
of positive ions and negative ions.
20 Here, the positive ion is a cluster ion in which a plurality of water
molecules attach around a hydrogen ion (H"), and is denoted as H*(HzO)m
(m is a natural number). Besides, the negative ion is a cluster ion in which
a plurality of water molecules attach around an oxygen ion (Oz), and is
denoted as Oz (H20). (n is a natural number). After these positive ions and
25 negative ions are emitted from the outlet 63, as mentioned above, they
gather around the floating substances (particles and bacteria) in the space
into which they were emitted, mutually cause a chemical reaction, generate
hydrogen peroxide H2O2 or hydroxy radical ‘OH as active species, and
perform the functions of inactivating the floating particles and disinfecting

30 the floating bacteria by the oxidation reaction, thereby purifying the inside



that it is freely open and closed, in the upper part of the front face (the
left face in FIG 9) of a nmain body housing 60; an outlet 63 in the | ower
part of 5wODhgotsiont face; a heat exchanger 64 and a fan 6PCpliaexassi de by
side in the mddle of a curved air passage forned inside the nmain body
housing 60 to connect the inlet 62 andqthe outlet 63 together. The air
conditioner 6 sucks air fromthe inlet" 62 with a rotation of the fan 65,
cools down or heats the air by contact with the heat exchanger 64, and

bl ows out efiheaiaoni mdreretthe aiDconditiener iasnsgthed. by t he open arrows in

FIG 9. In such an air conditjoner 6,.the .i.on nerator. A according to the
present inventi isgloﬁ’d%??&gk’lédﬂbeaéba}rn@i“age? ﬁgﬁéétqne%nlék,co%ﬁi"&drmﬁ tadd so
t hat the i . t 10 : I n f S | Qw of
air in t%ﬁg%r@%’aggg%gggkﬁ ear Iﬁ?%%l E%%ﬁuﬁl%ﬁm@ ?ﬁg %oialaﬁleglﬁ?etoﬁﬁ? i nal s

45 15 and #fit4Hed debEindfeduiaittie filte TIOMWBpEak irdp@sagt T2N8EL/Hed §n AN
ext ernal ower supp_le/ and the control circuit of the alr conditioner 6,
the io® genet af she Aliesnl Zendeonsecied toran betlel 73Hbewmeddn theompeheartt | et

63 by plas di scha and. generates and sends_out .substantiglly equal
amount s o?%%ﬁ%@%ﬁ?%ﬁﬂ%ggat &‘68 41p RISy Zesucks; pix ixgay the, anlen i s a
cluster iogqi I I ht I

hydrogen | oot By tdof oF HETab; LaRbetThe HosRle b Rantls BRfe R BlaEe)

Besi des, t e wethathievEltenfilj sawses|thstagr td flowiin e §firalaiplpHsshéd Y2 0hndat er

nol ecul es attach around an oxygen ion (02), and is denoted as 02 (H20)n (n
is a natursaqnd?ﬁmﬁeﬁ}}e.alﬁﬁ%"@ﬂ hResdlebdsi ti ve i ons and 25 negative ions are

itt f th | gt _63,. ti b th t her.. th
loat 0y subst andbevehapl HoBBipRoEhs 15 Frneeds dhaecoTdies Wnta t hey
were e tteebsefly b tYorf ERUALEN S ﬁértr(ﬁacﬁte'c%mﬂﬁ@@ﬁﬁglﬁgany&r@g%

Py
peroxi de H202 or hydroxy radical -OH as active species, pertormthe

functi ons phssagac?? watthag theenfdudiniggurfacd iof lthe andgehaviatifngctliengen3d0lt he
floating b cteg’?{aﬂ% he oxidation reactiaon, therehy purifying the inside
WD 03/ 0281P§ePEH B AN NeoRI IMSSASR fewh éftent Hie mloundieiwvhemthes is

installed. ;onnection terminals 45 and 46 (see FIG. 3) outside the common case 4 are
15 connected to an external power supply and the control circuit of the air
purifier 7, the ion generator A ionizes moisture in the air flowing in the air
passage 72 by plasma discharge, and performs the operation of generating
substantially equal amounts of positive ions and negative ions. These ions

are emitted together with the air from the outlet 73, and perform the

20  functions of inactivating the floating particles and disinfecting the floating
bacteria in the space into which the ions were emitted as described above.
Accordingly, the inside of the room where the air purifier 7 is installed can

be purified by the synergistic effect with the catching of dust by the filter 71.

FIG. 11 is a perspective view showing the appearance of the second

25 embodiment of an ion generator according to the present invention, and FIG.
12 1s a perspective view of the appearance seen from the lower side of FIG.

11. Like the ion generator A of the first embodiment, an ion generator B
shown in FIGS. 11 and 12 comprises a plate-like ion generating element 1, a
booster coil 2, a circuit substrate 3 (see FIG. 13), and a common case 4 for

30  holding these components as a unit. This ion generator B is characterized



As shown in FIG 10, an air purifier 7 has an inlet covered with a filter
71, deep inside a main body housing 70, and a fan (not shown) installed
deep insiwe oBoezsre he filter 71. A spiral air passage 72 i CraPomeaysisn 5
front of the filter 71 and connected to an outlet 73 forned in the upper
part of the main body housing 70. Theg?'r purifier 7 sucks air fromthe
inflet with a rotation of the fan, catcfies the floating substances
contained in the air with the filter 71, causes the air to flowin the
spiral airbpassaging2a modntisgnssctinut féhehaiionf gemertalimgoeldmeent/3. odGa | n
such an air purifier 7, the ion generator._ A according to the .present

i nvention mrfmmléﬁa@ﬁla&ygarmar@glei ke the diveshenafithgl copgertion terpingls

72 h h i f f . the i ' I "
Pacee t he 4 Aop Bupheiai® B dbtiiedi I Saohitfon S RISTEMIRAGTREL (1
connect i ONeXRENAINGSWertSupily ARl 48 e&tdrn@l cHltrelitist i@, the common case 4 are

15 connected to an external power supply and the control circuit of the air
purifidr 7, the Thea cgemeoataase Al iordzssuatedshycembimidee ani wpdrovasegdan t he

air passage. 72 py plasma discharge, and perforns the operation of .

gener at i nganéu%sﬁ’éi‘fﬁri 738 ‘@q&m g%rﬁ@ﬁ?‘ﬁ e pHor: ppethens ’tr}h%l GOBGEEHR i ons.
These ions . Lkt | .th I t 73, d
performt h’%er%ﬁfaﬁsﬂ% iaglgisag% %IE H%(E:)ﬁ\d\?tgt ?hggt"%‘é* ?Pé%&%t&?ggﬁét# Igfegsgégﬁ?‘%’

di si nfecti gadtthe ibhogdridigtinaslefiend 1 fs ittintBaCohftp skl 6dicd Fxin®hbe Wer e
emtted as described above. Accordingly, the inside of the roomwhere the
ai r purifi ebovk-inentivaredl dnedsidaredgbe Pote thatd ibyFiGie Byaeddi2sillestedfiert with

th t chi f .dust b he fil 71.. Fl i ti i

how rig t hi? Spainchnee? stectideskE o e dhe Sarflo Gt 1R 10BiPGERENLE or

accordi ng LRAHR Pﬁggﬁ%niiﬁmé.%anﬁ 'S%gﬁ,'éfeg}l-z is a perspective view of
e e o

t he appearance seen fromt ower Si 11. Like the ion generator
A of the first ehlbeldisnmnktr@btion)as@hoemnainoFI®. 15hiovthd stafé Gherd Xhanen 12

conprises a plate-like ion generating elenent 1, a booster_coil 2, a
circuit supenerater B isgpstatled soithat theconnediom iewaidely 46346 ase & hg t hese
ggpgggg; 817@93%?9?;{}1' ;[m u-II_)r\]niraSrdi &Qe&?onr?, rtﬁte {'on% iia%e %? %lrléi f(;ne[g(ial%gr%tivr\i% e gfn%% 179

15 1 does not come into contact with the surface where the ion generator B is
installed when connecting the connection terminals 45 and 46 to the
external power supply and control circuit, thereby preventing damages of
the ion generating element 1 due to the contact.

Note that, in the embodiment illustrated in FIGS. 1 through 3,

20  during the connection process performed by installing the ion generator B so
that the connection terminals 45 and 46 are to be inserted in an upward
direction, the four leg projections 55 provided on the peripheral edge of the
recession 50 holding the ion generating element 1 thereon support the ion
generating element 1 facing downward, in a floating state with a space

25 Dbetween the front face thereof and the installation surface, thereby
performing the function to prevent damages of the ion generating element 1.

FIG. 13 is a perspective view showing an example of the
arrangement of the booster coil 2 and the circuit substrate 3 in the common

case 4 with the upper case 4a removed. As shown in FIG. 13, the circuit

30 substrate 3 is installed over substantially the entire surface of the bottom



by providing a nmounting section for the ion generating elenent 1 on a
surface substantially in parallel to the direction of the connection

t er m nal swo43/0281@® 46 provi ded on the outside of the comomCTrage/oysisor
connection to an external power supply and an external control circuit. 5
The conmmon case 4 is constructed by cogﬁ%ning an upper case 4a and a | ower
case 4b to be placed one upon anot her. e connection termnals 45 and 46
are provi ded al ong one side edge of the upper case 4a, and the ion

gener at i ngseRtRArRdT thle losveFiaRt eh, andriliedoditie @i id dispdged bR one side in ~
above-nentioned one side edge. Note that, in FIGS. 11 and 12, illustration

10 of the Hislongityelinpledireciden 08 thetitewit substratd Bont face of the ion
eneratin ele t.1 as showh in FIGS.. 4 and is omtted. ,In this
Sonst ruct Lon. | aotBkidm Sencrnte elment T isinBitel ibe PBnihg bk edbiled: or &

s i nstal | glasead ate bHERCOBPEE khaaher FlGANY i¢% BBIEHDE it ABwihpser t ed

in an upward direction, ront face of the 1on generating el enent
does ndl canexantpdecsfnihacstrocturet dfetheuw ity Wobs dct hdsi drowgeneFdGorld i s
i nstal | ed when connect.i rr;&,the connection _termnals 45 and_46 to the:

ext ernal pBveFiRRW Kola e solermed o 2 height suhstentiayamial itaghaavayeld of

the ion geperati el e t due,.to the cont . Neotg th in the

enbod ment MRS PRE Y Hhos e b safio by sl Fars ibechmsddersn
process penjopgEdaldht! ft5tRe 1bAGH be thO Mo Ykt g BleéMent Natand9easupect i on
termnals 45 and 46 are to be inserted in an upward direction, the four

| eg proj ecgraonss 89 auduiltadizontat geoope diepherfalmedgeithfa width eqoeskeindno50

noL 0 |l S Sen Ll el STl L LLerson sUbport She Lo Seperat no,
f f [ N I i f \ f ) h
ront ace LSRR U1Eed DERARNAAT THE Gt DR caB S RO e

per spect i VBoditioW I BYinden 8ok ATRhE sbbrt §idedof 3R8C6ER Henetatihg chogsiel coi |
2 and the circuit substrate 3 in the coomon case 4 wth the upper case 4a

renoved. AmtshengagemdiGrits the wertitalcgioovesalds physhiag ¢hg ion gemstratihed over
substanti & v oMt B3 udifig Hhe G tical grodves 10 a4 Euides. And bimeing one loag" oo
15 side into engagement with the horizontal groove 4e. By pressing the
remaining one long side with the edge of the lower case 4b to be combined
with the upper case 4a, the ion generating element 1 is mounted as shown
in FIGS. 11 and 12.
FIG. 15 is a perspective view showing another example of the
20  structure of the window hole 4c. The window hole 4¢ shown in FIG. 15 is
formed with a thin removable piece 4f left on a side face of the upper case 4a.
By removing the removable piece 4f when mounting the ion generating
element 1, the vertical grooves 4d and horizontal groove 4e as shown in FIG.
14 are formed. According to this structure, by forming window holes 4c in
25  the four sides of the upper case 4a and cutting off the removable piece 4f of a
window hole 4c according to the need of the application, it is possible to
suitably select a mount position having a desired positional relation with
the connection terminals 45 and 46 and selectively use the window hole 4c

according to the application.
30 Next, the following description will explain the application of a



23 section of the |ower case 4b, and the booster coil 2 is disposed on one
side in the longitudinal direction of the circuit substrate 3. The ion
generati nyoaBezEme 1 is nounted in a wi ndow hol e 4c fornme@CTiJro2207834de f ace
of the upper case 4a. FIG 14 is a perspective view showng 5 an exanple
of the structure of the w ndow hole 4c, As shown in FIG 14, the w ndow
hole 4c is formed to a hei ght substant?ﬂ‘élly equal to the overaII hei ght of
the side face by cutting a portion of the side face of the upper case 4a,

equi val entyoliaebheo BRI cgenfebﬁtdw@oﬂeg&feahnﬁg glegi@it 11, ofatite yaebémcial
grooves 4d ang a horizontal groove 4e are forned with a width equivalent to

10 t he t hiickeresen.of Rk il6nisganeestentigl etivershtdiagoamt fer p@elghéhm iesdge

surrounding the thre es_t hereof he, Wi ndow hol e 4c ca ced in
p05| tion PIEFRIRG AY gﬁ@kﬁ bt 1%%5‘?99?‘1"@“&3@ VA VEHEN BRYg H ‘F(?]r & enent

into quﬁg 4 nerating
eI enent 1 ?@%d%tgﬂstéé}t?fgggﬁgﬁtﬁ?o%g@%%qsosy gﬁﬁ“%g@w d;%%&lgrgfﬁg?nggone | ong
15 sidg into engagEl@nt16y tHe hiendial is0ondales@itzoun A€. c@vnmreindipwvéhe

remai ni ng one_|l ong side with the edge of the |ower case 4b_to_be combi ned
with the wupsly isqonnegted wrpeahErthet igowe inpyt termigahelihighavelsaghown

in FIGS. 11 and 12. FI 5 P ve vie r_exanpl e
of the 2& W&’&{?reélnég(}ﬁb“ ho%tg\/%ﬁ% @Cﬁ@ eé\/\?ﬁ] V\Mbnh%lng &Qg%wn@l n
FIG 15 igp Jmt%tgsﬁ it Qbﬂné&@@%@@ﬂ%ﬁs"ﬂhel c%hbr QRp @ frinhBee Of

t he upper case 4a. renovi ng t he r.emovabl e pi ece 4f when nounting the
ion genera;hengugle{v@ﬂ]mgb hpplyiagyeidansaB0gioodiescidyl emthdebed zontthe dlbove 4e
as shown in FIG 14 are fornmed. According to this structure, by formn

wi ndowOholcemmerdigl pgwersupply S8 dB@r@fth@rﬁolab&iS granded, dgg TEFUHY of f

t he renovabl £ pi ece 4f of a w ndow hole 4c according to the need of the
applicati it is possible to suitably select a nount position having a

desi red posi ti onphe BEiRRLd &ﬁlt%]!lé'ﬂ td hEopQUEREEA BY 4 e61ibrORsign4BS8Tlorith and
sel ectively use the wi ndow hole 4c according to the application. 30 Next,

the fol | ovdongralb=acs3pof anmidrotorerpteai §8.t Méotapblat dhei contredl sdgnal SS may

be directly inputted by additionally providing direct input means such as an

15 input button, instead of the microcomputer control. The SSR is connected

to the anode side of a diode D3 through a resistor R1. The cathode side of

the diode D3 is connected to the positive electrode side of a capacitor C2.

Moreover, the negative electrode side of the capacitor C2 is connected to the

AC commercial power supply 80 through a diode D1. When the SSR is ON,

20 electric power is supplied to the high-voltage ai)plying means 90 from the

AC commercial power supply 80, and a high voltage (a voltage necessary for

ion generation) is applied to the ion generating element 1 so as to generate

ions. When the SSR is OFF, electric power is not supplied to the

high-voltage applying means 90 from the AC commercial power supply 80

25 and a high voltage is not applied to the ion generating element 1, and

consequently no ions are gener_ated.

One end of a primary winding 81P of a switching transformer 81 is

connected to the positive electrode side of the capacitor C2. The other end

of the primary winding 81P of the switching transformer 81 is connected to

30 the SCR. A capacitor C1, resistors R3, R4 and R5 constitute a gate control



WO 03/ 028179 PCT/JP02/ 07834 24 voltage to the ion generator (ion generating
el enment 1) of the present invention. FIG 16 is an essential circuit

di agram fwp oases81rn the ion generator, and FIG 17 is an &pplipexd7$si t age
wavef orm vi ew when a voltage was applied to the ion generating elenment 1
by using the circuit of FIG 16. 5 In G 16, the nunmeral 80 represents an
AC commerci al power supply, and is ¢ ected to point P that is one input
term nal of high-voltage applying means 90 through an SSR (solid state

relay). | pireQittfodst SCR. PAHY resBtbPREdiOTIdshheSARdge cfaheetC esmnpacidl Q t hat
is the other input termnal of the high- volta%dxappl yi ng neans 90 (S

directly pommeecsenplyo8Dhtoghtherl ovithnther epsibtqro . aHapigablene

A et A8 oL R o B e
m cr ocomy g, 83 Mle 0L LaRceen! iphndbanel SF Sypibe U keskdgmnput ted

by addi tion provi di ng direct put neans such as an 15 i nput button

i nst ead Ofvnhfd@ngﬂ&lrs)fbﬁﬂﬂw etcon@iry ofide, Thed SBR i genewdire eldnventthé wnode
side of a diode D3 through a_ resistor Rl. The_cathode side of_, the di ode D3
i s connectennecedhto hesacordalyepindme Silde gﬁleal%rgﬁéﬁlf?’&%n&:? emert dover,

Commor o s O BB sh gy OhOST RF AU G Gt e i E Tl bRy, "

el ectric gg)&i%odeslgyppl ied to the high-vol tage applying rreans 90 fromthe
AC commerci al power supply 80, and a high voltage (a voltage necessary for
i on generation) ASeme)pr]lrasttconﬂploeed ofirgtiipneg inegnelaaveswitdhing raganois

P g 961 @ggp@m%évggaﬁg%bg i T PR AL GBRRBREF hepbuchs sUBERGEs 25
o0 2 L RS0 3080 SRRSO RIS SR chland,
S 4 e Bt oo
swi t chi ng tectifishgrmeans8is imadonhacdiedetds, and the anode is connected to the
discharge -electrode 13 side, while the cathode is connected to the ground

15 line side. The switching means is made of a relay 82. A capacitor C3 as
an electrostatic capacity is connected in parallel to the rectifying means, i.e.,
the diode D5.

The relay 82 is controlled to be open/closed (ON-OFF control) by a
relay control signal 82S from the controller 83a of the microcomputer 83.

20 The relay control signal 82S is outputted after suitably processing and
judging various input information IN to an input unit 84 of the
microcomputer 83. Various input information IN to the input unit 84 is, for
example, operation mode specifying information from a control section
through which the user can select an operation mode, and is the result of

25 measuring the contamination degree of the peripheral environment by an
environmental sensor (for example, a contamination sensor). The
controller 83a is made of a control circuit for outputting a control signal, etc.

Note that some components in the microcomputer 83, such as an arithmetic
unit, are omitted.

30 In such a construction, when the SSR is turned ON, an alternating



30 the SCR. A capacitor O, resistors R3, R4 and R5 constitute a gate
control WD 03/028179 25 PCT/JP02/07834 circuit for a SCR. The resistor R2
di vi des twe osobd1age of the AC conmercial power supply 80PrCageeessai th the
resistor RlL, and applies a suitable voltage to the capacitor C2. The

di odes D2 and D4 are provided to prev?évI a reverse flow The sw tching
transfornmer 81 conprises a secondary i ndi ng 81S on the secondary side,
and the ion generating element 1 is connected to the secondary w ndi ng

81S. The (@fred®nsaphlidd RtreBMNthd politsl 458%).a Jpoa cydé Wieeaierth eadleticodes
(di scharge el ectrode 13 and induction electrode 142. A _series circuit

conposed pbterdeali &t theyprsdnd inhiehan them the eleshiic patentml inheck @@t it ween
one of th air of electrodes (her t di s¢har g | eqt rode f the

i on gener S@gn‘?%cémn gllsar‘r' afq(’f‘éieg(ﬁ?)% i?‘?e%(eﬁgnépy?' g\jﬁ’ﬁt ‘@gﬁ'l%ee
rectifyin : ; . , LY ans is
made of a%ﬁggﬁ@%gnt@%g%%ggd f(g q%g%g%egg%?g P‘tl%]dgﬁc |§§%g%ed%9tgé§ct r ode
13 sidg, yointeQt fschighehalan ithe ehevteictprdential he thhe puind B d velbage deualThe

switching neans is made of a relay 82. A capacitoy C3 as %n el ectrastatic
capacity ite @ohigkendhpn pathapsikold; goltage nacannlgchhehuesiy the gate anke i ode

el ay controtod ghB< 0 By Y ehEedfut ORI CH AT RS BT BIOSPR %
20 The reliay, o0 ON. SPHARAl tHBASCRSs QUi 024, ihlet @ipasithi @2l ¢ dsdragsidng and

judging various input information INto an input unit 84 of the
m cr oconpuirel t188 cuMenit dlesws mpthie rodterofatapanitbNG20—+ bwitching tuamisfor@der s, f or

Chr oGH wiile KPR aTAGRRE BBt SaSCBpera et Moo pidndonsdid T ed t of
envi T onmerbartUEn ot I bl PEagEL 3y ThE SERENT Sin e LRIy er
83a is madgyiethidGeRhsfekmer BUit for outputting a control signal, etc.
v Since the ion generating element 1 is a pseudo capacitance load and
resistance load, the secondary circuit of the switching transformer 81 is
15 equivalent to an LCR oscillation circuit. After energy corresponding to
energy charged in the primary-side capacitor C2 is also discharged and
consumed on the secondary side, oscillation is stopped.
FIG. 17 is an electric potential waveform view of the ion generating
element 1. The axis of ordinates shows voltage V, while the axis of
20 abscissas indicates time T. The voltage value is about 5 to 7 kV in the peak
(positive) to peak (negative) value of the maximum amplitude, and the
oscillation period of the oscillation waveform is about 0.1 to 0.2 ms. This
oscillation waveform is generated in a cycle corresponding to the frequency
of the AC commercial power supply 80. FIG. 17(a) shows an . electric
25 potential waveform when the relay 82 in the circuit of FIG. 16 is in the OFF
state (i.e., the state where the diode D5 is not connected), and substantially
equal amounts of positive ions and negative ions are generated.
On the other hand, FIG. 17(b) shows an electric potential waveform
when the capacitor C3 is removed from the circuit of FIG. 16 and the relay

30 82 is in the ON state (ie., the state where the diode D5 is connected).



Not e that sonme conmponents in the m croconputer 83, such as an arithnetic
unit, are omtted. 30 In such a construction, when the SSR is turned ON, an
al t er nat iwg 09203y 028179 26 PCT/JP02/ 07834 current is applPcedrixirssien t he
points Pand Q In a cycle where the electric potential at the point Pis
hi gher than the electric potential at the point Q the capacitor C2 is
charged (the SCR is kept OFF). Next, en the alternating current is
reversed (a cycle where the electric potential at the 5 point Qis higher

than the gl,fe! i€ dRAEDS ks Al cuenPoh MneRliredtion] thagseegitapotentiabrofhi gher
than a threshold voltage is applied between the gate and at hode of the

SCR by t htheoptsdidige electrhde gkt decomesoh waveform shifted Av negativar ned
ON. When the SCR is turned,ON, fhe _capacitor I s _dischargged a t he
current fh’é\%’_ﬂpﬂ Wiiénr%ﬁ%eﬁ@m éhﬁa@?? 1c @ngqt%s@f tpé’mthg?'t rlg%dé’r _ ’ 10 81
(primery wildipg BhBlated O that th@dRuddlof BOMHTRNBAY Y RMAIL Afd dauE | on
vol tage is al so genera?eé oh ‘the ‘secon ary w nding 81S of the sw tching

transfmpr ngeg8iive SheH lalige.i on generating el ement 1 is a pseudo capacitance
| oad and resistance |oad, the s?condary circuit of the switching

transformer 81 Farthermearei TEG et (@ shawslorelpetyir pate yaxeform whegy

ener gy correspondj ener gy . 1.0 the i - Si ' C2is
al so di scha® 6@*@1%%%155]8%% 03?}@121%2]5 rQN;?t%gfg )(lo%(:lgl%f g@?gﬁﬂﬁé&fe

st opped. ddet ' b ciAVES 5 Mddie@Y¥nOp atdiRe] itenth
generat i ngﬁgglé(rzr%rﬁg) ?C%Ig&giq' %ng?ﬁ%%?%ﬁé@ %%0\%\/? vol tagf()aav, whi | eet he
axis of QAbEDPG)ssTheidebttatpeseniiaboflthélischatrgageciraladd s diibed 1B to 7

kV in the peak (positive) to peak (negative) val ue t maxi,mum
anpl ilede,’cﬁemSIﬂh‘ée dueeiion asicompaaefda @rattSﬁ?@deH} F f{%t ilgﬁﬂ)mévéfao?%aﬂls about
0.1to 0.2 nms. Th

S e At . .
corres pond‘i“h‘b‘l]ilib(){ f}gs’?ﬁf@aﬂgﬁé}g n%%%ﬁ{ée%g oﬁ’?}ee@l%ir aF&gS%A@F” RS%C;?/E y8%f. FI G
17(a) s ho}fﬁ%fb%pacﬁl)f@?{ Was %o%emd,@bo wRxRwY st eso @oyn&stive t he

circuit o 16 is in the
ions/cc were measured.

In an ion generator with such a circuit structure, comprising

15 rectifying means (diode D5) having an anode and a cathode; switching

means (relay 82) connected in series to the rectifying means; and an

electrostatic capacitance (capacitor C3) connected in parallel to the

rectifying means, the anode side being connected to one electrode (discharge

electrode 13), the cathode side being connected to a ground line provided on

20 voltage applying means (high-voltage applying mean‘s 90), the rectifying

means and the switching means are mounted on a substrate outside the

common case 4, other than a substrate on which the voltage applying means

is installed. In other words, in the circuit shown in FIG. 16, a circuit

substrate 89 composed of the relay 82, diode D5 and capacitor G3

95 (hereinafter referred to as the relay substrate 89) is configured as a

substrate other than the high-voltage applying means 90, and the relay
substrate 89 is disposed outside the common case 4.

Note that the high-voltage applying means 90 is provided on the

circuit substrate 3 inside the common case 4. The phrase “outside the

30 common case 4” used here means a concept including both of the qondition



state (i.e., the state where the diode D5 is not connected), and
substantially equal anpunts of positive ions and negative ions are
gener at edwO@a/0241® ot her hand, FIG 17(b) shows an el ectri eCpareni7ss

wavef orm when the capacitor C3 is renoved fromthe circuit of FIG 16 and
the relay 30 82 is in the ON state (i ge., the state where the diode D5 is
connected). WO 03/028179 27 PCT/ JP02/ 0{378834 Since the diode D5 cuts a
current in one direction, the electric potential of the discharge

el ectr odewl3 BaheRIaP sMBMSAR BY SBiHdI&®hY thd BetAggal ithe cogirentdasa 4yhen
seen fromthe electric potential at point Q Accordingly, 1ions are

gener at edandcthe batditine whelieothof reloyi substratendd is mavalted o at Hauciyere 5

negative iqQns i.s large. Furthernoye, FIG 17(c) sho an.el ectiri ¢ .potenti al
wavef or m thap t %ICQSPI@‘?NCI%‘S?% for r@replss appat #Zalil A r?o{lﬂletlcﬂ{lggt ate

(i.e., th - Wl di S il G AP asd tQhayC3 1S
added in %gﬁéﬁt&svﬂgﬂ?ﬁg ﬂﬁ%ilggg%?gtdﬁ?gquggﬁd?gmpot écnl'?(?al of the y

di schag gesghsaht®d8 chIhesofifthbih edsé 1. 10 the positive direction as conpared
to that shown in FIG 17(b), and a small anpunt of p05|t|vet|ons a{te

gener at ed. \Wien Belsirles) ot thes tcase cofc apadin )P_lmﬁelfs Her cexsaapleorthescitgditooo pF,
Ton gener SRBFUEE nSogel Thii 1T ePTaRtrY BSmopRar g o SRk ) "
means (di gfifsfRled 2l d 4hA R danARAR 89BOMBuNEN loahhNPartTBAMRe (46l 3y 62)
connected I'n seriés to the rectifying neans; and an electrostatic

capaci t anpeir{f@padiioit ved)g behhby thd comnpar eddeed. t o the rectifying neans,
t he anode si de being _connected to one el ec

trod i sch | ectrode 13),
the cH) hode si dé\aserdinglyormies dhet @ubstéa%ﬁ%??ﬂs? rﬁ(él I %%kﬁg&g@ &%Vg‘gg\rﬁgﬁete age)

appl yi ng neans .(hi gh-vol t age .appl vin 0 ect. . f v ns and
the swi tcﬁPaﬂg’Frég e%ﬁseaﬁ@%m@gﬁg Igggﬂqggt%rﬁa ee) %%.sjs%?ag @Lﬂgwﬂp%%o%gg%ase 4,
ot her tham)ay3ubie fiaNapfliyitle hhearvOhictaRe dRRMRICATERATe 4 sufftiédd | ed.
In other words, I1n the circuit shown in FIG 16, a circuit .
distance therebetween, it is possible to keep a long insulation distance,
thereby enabling stable generation of substantially equal amounts of

15 positive ions and negative ions.

INDUSTRIAL APPLICABILITY
As described above, according to the present invention, since the
booster means, circuit substrate and ion generating element are configured
20 as a unit by mounting them on the common case (housing), a compact
configuration is achieved, and therefore the ion generator can be easily used
in a wide range of application by its connection it to an external power
supply and control circuit.
Moreover, with the use of the common case (housing) constructed as
25  a box case having an opening in a part thereof and a rational arrangement
where the ion generating element is mounted in the opening, the booster
means is stored in the inner side of the common case, facing this, mounting
section for the ion generating element, and the circuit substrate is
supported therebetween, it is possible to achieve a further compact

30 configuration.



substrate 89 conposed of the relay 82, diode D5 and capacitor C3 25
(hereinafter referred to as the relay substrate 89) is configured as a
subst r at ewotoheesithan t he hi gh-vol t age appl yi ng neans 90, &ou/Jrozo78& ay
substrate 89 is disposed outside the common case 4. Note that the

hi gh-vol t age appl ying nmeans 90 is provided on the circuit substrate 3

I nsi de the common case 4. The phrase "outside the 30 common case 4" used
here means a concept including both of the condition WO 03/028179 28

PCT/ JP02/ 07834 waaifes! Rendeetlsy voUbskr siifd® resishiglicd efhthdeoaithshdeasef t he
conmmpn case 4, and the condition where the rel ailosubstrate 89 i s nounted

on a strutionsingbiheet tohmeqial osnbighexsthan 1 Pol0ELap OF ReRIMMER an ajr
conditioning .apparatus i ich the ion ner at or, i.s. nount ed, w {hqut

hol di ng t A&§ e @Qﬁ%%ﬁ@%{] BSEE BFesHy SHah cantainine 8o GBe 1S ne
case of aBoalib Pl bhbthe sdifliaGXARASIIaHRR Bl tRYbbmnRPEALALRd FoRRthiohe
relay sub PPate are constructed as dll ferent substrates, and the relay

subst rit ep88itive iRIYHATn edhtdyedidntk infa stadl@irannewr i fier, w thout being held
by the common case 4. 10 Accordingly, since the substrate (relay substrate
89) having the Mexsoveyi e noesentaimyenhione Nsey anbiHe THk) 10R SRS o

(circuit substrate 3) .wth,the vol tage | wi ng. s t on can
have a suf ‘?IEP’éﬁf:omé} 1% @edis ?I@Seﬁlﬁg%ﬂ&g%?&i %ﬁ%nég%@bqr{e@t%{@egp@gf ong

I nsul ati o, Qi SLAACEthert RAALDY EARBRLINIhetaRtReBENARAL tION i0h %ém%a@ﬂfg* all'y
equal amounts of 15 positive ions and negative ions. | NDUSTRI AL

APPLI CABI kldifehs il @sarithddnabmmntang sectiorgof the bempromseade {(hovsmg)amw, si nce
the booster neans, circuit substrate and ion qger}gr,at' ng el ement., are
e

conf | §r edhapghaghigchaige algctrslensidediager fbray smiBAT AR PeRRIbE My) , a
comact <oata gt 5 ues siHe6Y SRS, LY SRR ORARRR fusar be
external RONE€Lnd negative ions by plasma discharge from the discharge electrode.
Furthermore, since connecting means for external connection is
provided integrally on the outside of the common case (housing), the ion
15 generator can be readily connected to an external power supply and control
circuit and easily used in various kinds of applications. In addition, since
the mounting section for the ion generating element is provided on a surface
substantially parallel to the connecting direction to such connecting means,
it is possible to connect the connection terminals easily without causing the-
20 mounting section for the ion generating element to face downward, thereby
preventing damages of the ion generating element.
The ion generator further comprises means for supporting the ion
generating element in a state separated from the installation surface when
the ion generator is installed with the mounting section for the ion
25 generating element facing downward. Therefore, even when a mistaken
installation takes place and the mounting section for the ion generating
element faces downward in the mounting step including connection to an
external power supply and control circuit, it is possible to prevent damages
of the ion generating element due to contact with the installation surface.

30 Furthermore, since the ion generator is constructed by providing the



supply and control circuit. Mreover, with the use of the conmobn case
(housing) constructed as 25 a box case having an opening in a part thereof
and a ratwomal2s&ary angenment where the ion generating el emeoir/JpPe/om8iint ed in
t he opening, the booster neans is stored in the inner side of the conmon
case, facing this, nmounting section f t he ion generating el enent, and
the circuit substrate is supported t ebetween, it is possible to achieve
a further conpact 30 configuration. WO 03/028179 29 PCT/JP02/ 07834

Besi des, §idiaRidd18eMA IR thReoh! dchdratingtdlomenobnt e kdmiate foastosifgousi ng)
is set to be equal to or higher than 1 X 1016 SZ cm or the commpn case

( housi ng) the opehiedof diengpramosgiase fhows apdrinanniing e ieBrgeasrating; s

possi ble tpo ensure satisfgctory.insu]at.ian for.the c n_c enerate
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inventionn{bﬁ%ﬁ e-iyi K§qi bNGin@veMBs fpadsthPdha ldndchar ge
el ectrode an gﬁ %Hﬁg%ctllhoég(é#g%’%gggé?\%%gﬁmface each g?her %’th a

di el eq ri gitder@beterpingatite idie gendrapime rebdhegt anldettentirtsitnosteatei n a
nounting secti.on of the common case_(housing) so 10 that _ the di scharge

el ect r odease diermadein dghewaddplate ard (fastexring pads dop| e dead Wiresy &5
further conpact ,confiqgurat.ion, -and effickentl e. Lt I,ans and
negative P& ‘9%69 PR a pﬁlfl_gﬁﬁ%ﬁlg%g%soﬁk t % 3?%3{% aplgéel%é’l ét.g?s:&}aggﬁ)le t(a_

Fur t her m)'i'gadﬁi] RGANEQNREGEL 'f%‘én@@%ﬁﬁg ERim & M dMe GOOREGubSrate withicuti ded
integrally on the outside of the commobn case (housing), the ion 15

gener at or acapubk: aeadidiyd edtinechethg of e leetevives, pulechisuppatistastoryont r ol

circuit and easily used in various kinds of applications. In addition,
Si ncelothéoﬂﬁamqﬂrﬁg section for the ion generating elenent is provided on a

surface  subst agt LglLY SRAULEI, SIS GPIAREChIEEN! 880 esiplto

connecti ng neans, 0 nnec € connection termnal s
easily Wi tapweer A4RENGIERR 2UD¥DWAELT REdSeel dbnf @enthetingn epeneartat dieg

element to face downward, ther eb%]l o _ . - .
insulation-molded with the fillers, it is possible to satisfactorily insulate
them from each other under a high-pressure driving voltage and perform a

15  stable operation. Additionally, since the volume specific resistance of the
fillers is equal to or more than 1 X10!3 Q-cm, it is possible to generate
positive ions and negative ions in a stable manner. Moreover, since the
first filler to be put to the periphery of the booster means was selected by
attaching great importance to the insulating strength, while the second

20 filter to be put in between the circuit substrate and the ion generating
element was selected by attaching great importance to the flowability, it is
possible to obtain excellent insulating performances.

Furthermore, since the mounted components on the circuit substrate
are received/stored in the receiving room provided beside the storing room

95 for the booster means, it is possible to reduce the separation distance
between the circuit substrate and the ion generating element without being
interfered by the presence of the mounted components and achieve a furthexr
compact configuration. In addition, since the receiving room for the
mounted components and the storing room for the booster means are

30 separated from each other by a bulkhead, the filler for insulation molding



preventing damages of the ion generating element. The ion generator further
conpri ses neans for supporting the ion generating elenent in a state
separ at edwDroamredgire i nstall ati on surface when the ion gen®cCativy2/i7834
installed with the nmounting section for the ion 25 generating el enent
faci ng dowmward. Therefore, even when gﬂm’ staken installation takes place
and the nounting section for the ion go’ erating elenent faces downward in
the nounting step including connection to an external power supply and
control cii¢Welver ibtrudeAASS the eetdviieeysni adnsigess will ndie appljeddo at i ng
el ement due to contact with the instal]ation surface. urtﬁSl re, since
the ion gérenavorted somposents wath bbe@pbdqih:aﬁgntmdm’@%/a@ egglier,
PCT/ JP02/ Q7834 nounting section for, the ion I elid
plate fort r&?Yri&eV?Wéggﬁ?é’r‘ﬂl‘r”@n&e ¢heAmaRED A ?a@%t%fhg%gﬁn%@ éhﬁ%tl ng
the ion g ether with the lid plate, it is possible to
obtain a glg'?{i’n #g{g%n?@{ﬁpn@%ﬁg&st ate. In addition, since the w ndow hol es
for pgssing t heBkgdds Ssince gosftive tamnendimgative ibos ggareated by thedment and
the circuit substrate are formed inthe lid pé%t and astem ngoﬁ/2 ts for
the | ead menexatire element g estee 1985 | PHEPED 3@’ Fﬁgﬂ% R ol es,
is possible to. readil.y,c nnec el hﬁm e
CI rcuit SHHQ?Q‘%](F% 1§ RO %1 Elvgg%gggg?gi) %gﬁéfefs naghrdﬁnnl ngE%?BQﬂhgl ead
Wi res, ﬂa?ﬁéQJheFYlg %éu,sé( %%oowucﬁ%@@@m@@é he® g0 Reshdend, sinic ehédeby
peri phery 0 00S means and the space between the circuit substrate
and the i Pﬁrﬁ?ﬁgﬁiesmcels@mfﬂctanky insul ation-molded with the fillers, it
is possible to satisfactorily insulate themfrom each other under a
hi gh-pressure driving voltage and performa 15 stable operation.
Additionally, since the volune specific resistance of the fillers is equal
to or nore than 1 X 1013 Sz -cm it is possible to generate positive ions
and negative ions in a stable manner. Mreover, since the first filler to
be put to the periphery of the booster nmeans was sel ected by



attaching great inportance to the insulating strength, while the second 20
filter to be put in between the circuit substrate and the ion generating

el enent v© 03028Ce ed by attaching great inportance to thePCrawredi7Bi4y, it
is possible to obtain excellent insulating performances. Furthernore,
since the nounted conponents on the cirguit substrate are received/stored
in the receiving room provi ded besi de § e storing room 25 for the booster
means, it is possible to reduce the separation distance between the circuit
substrate and the ion generating el eppatn\id t hout being interfered by the
presence of the nounted conmponents and achieve a further conpact
configuration. In addition, since the receiving roomfor the nounted
conponents and the storing roomfor the booster neans are 30 separated from

each other by a byl khead, the filler Ny i.nﬁi}:i di ng WO 03/028179 31
PCT/ JP02/ 07834 wi 11 *58\}8? SeRET S C?’%F%&{eﬁéé]%@})w ngéqf?l om and stress will
not be applied to the nounted conponent s W . SOl j diafd Lon d
shrinkage of the zl“?l]roé’r,geqeﬁ%gggyrég%%%&%gé%ééggﬁfl n eoggé‘}eggrbr%ge%ﬁgnd

det achnent and achij evi.n i nproyenent. in {he yield. 5 Besides, since
positive i oRSERAE %@@ﬁf%@%‘bﬁ‘?@‘b@ﬁ@@{"éﬂgwhﬁﬁg’ ion generating el ement
are cluster ions surrounded b pl ural.j tYlQOf HZ?P%le ecul.es

y l.es, it.lI.S
possi bl e to i nact Peester means Agdoar Gk SUbRrale JPhReOFrEBad r‘?éwnﬁgct eria
in a space into which these ions_are to be em.tted,. an‘g thereby purifying
the space sapltagate be appliedoraid o gengraingmlemengsanas cLAIMS 1. An ion
generator characterized by conprising: an ion %enerati ng el enent for
generating positi aehpusiagahdvime gat $toeinigoneoBy Ieip aie aboastelo fMeanti ¢i ng

vol t age; . .
supporting section for said circuit substrate and a mounting section for

mounting said ion generating element therein.

2. The ion generator as set forth in claim 1,

wherein said housing is a box case having an opening in a part
thereof, and has said mounting section for said ion generating element in
periphery of said opening, said storing room for said booster means in an
inner side of said housing, facing said mounting section, and said
supporting section for said circuit substrate between. said storing room

and said mounting section.
3. The ion generator as set forth in claim 1 or 2,
wherein a volume specific resistance of said housing is set to be

not less than 1 X 1016 & -cm.

4. The ion generator as set forth in any one of claims 1 through



booster neans and a circuit substrate for generating a driving voltage to
be applied to said ion generating elenent; and a housing having a storing
room f or waiod/okgiost er neans, a supporting section for saPdTOPOXATRI4
substrate and a nounting section for nounting said ion generating el ement
therein. 2. The ion generator as set fg*ﬁh in claim1l, wherein said housing
is a box case having an opening in a p t hereof, and has said nounting
section for said ion generating el enent in periphery of said opening, said
storing room for SaLhiRo0sh ?fougﬁ?ﬁ* 1R ubinBeS rédidamafersal BnbOushHg,
facing said nounting section sald supporting section for said circuit
substrate b 6@& said storing room and said mounting section. 3. The ion
gener at or as S€ orth in claiml or 2, wherein a volune specific

resi stance of said housing is set to be not less than 1 X 1016 SZ cm 4.
The .ion generator as set forth in any one of clains 1 through 3, WO

03/ 028179 33 PCT/ JP02{ 07834 wherei n sai usj i esin
mat eri al containi %g ﬁ} ég?ﬁ?ﬁer%torﬁ?esﬁt% ﬁgle%ie?tg ooﬁleg@i éggﬂn? %%Oﬁﬁﬁan-y one
of claims 1 through 4, wherein said ion generating el enment conprises a

di schar ge &l ectrode and an induction electrode that face each other with a

dielectric therebetween, and.said dischar g% el ectrode.is m)u(ﬁ on said
mounting secti onVeXerei cFaFi Ut ZeR6TRHRE  ELETeTi SORTISESs % ?%&'& SFaces

outward. 6. The ion generator as set forth in any _one of ai through
5, conpri selgtuoclerad pagndasken eiactzagds pq&‘ﬂ ﬁgceeP%Cc}{ ﬁte ‘8% &%1
booster neans, integrally on an outside of _said housing

' therebetween, an(i/ said discharge electrode is mounted on said mounting

section of said housing so that said discharge electrode faces outward.

6. The ion generator as set forth in eny one of claims 1 through 5,
comprising connecting means for supplying electric power to said booster

means, integrally on an outside of said housing.

7. The ion generator as set forth in claim 6,
wherein said mounting section for said ion generating element is
provided substantially in parvallel to a connecting direction to said

connecting means.

8. The ion generator as set forth in any one of claims 1 through 7,
comprising supporting means for supporting said ion generating element
at a distance from a suitable installation surface when said ion generator
is installed on the installation surface with said mounting section for said

ion generating element facing downward.



7. The ion generator as set forth in claim®6, wherein said nmounting section
for said ion generating elenent is provided substantially in parallel to a
connect i ryodB/oz8IrY on to said connecting neans. 8. The | oRCHIREE8BI as set
forth in any one of clainms 1 through 7, conprising supporting neans for
supporting said ion generating el enent t a distance froma suitable
installation surface when said ion gené%ﬁtor is installed on the
installation surface with said nounting section for said ion generating

el enent facing do?\g\rf\?hgii%}{\%?%&%ﬁ et FoRETn) PR/ 6841 fimd Rethironigh

generator as set y one of clainms 2 through 8, wherein said
nount i ng segtion for said ion generating elenent is provided on alid
plate which™is nmounted to cl ose the opening of said housing. 10. The ion

donnect ot 1o sai aaeran tidufpThPael Rk L ) PLeORaR e MonRIRT 1

connected to said W reS passi rough w ndow

hol es piercing.said lid,..plate. 1l1l. The |0 e r1.aS . th:pn claim
10, conpri spﬁg’la‘? Fi Hg B%i? SWW *Sag}oéjl#ﬁgetgaélgg(?etgg ¢ eﬁlgrslgq{(gn&lu

peri pher al gdge_s of said w ndow holes. 12. The ion generator as set forth
in any one 8PU8& ns 1 through 11, wherein said booster neans is
insulation-nolded with a first filler put in said storing room while a
space between said circuit substrate and said ion generating elenent is

i nsul ation-nolded with a second filler PUt .in therebetween. 13. The ion
generator as set f6rTheiign gerpratep as set torth in claim 9,

wherein said ion generating element is connected to said circuit
substrate with lead wires passing through window holes piercing said lid

plate.

11. The ion generator as set forth in claim 10, comprising
fastening parts for fastening said lead wires, on peripheral edges of said

window holes.

12. The ion generator as set forth in any one of claims 1 through
11,

wherein said booster means is insulation-molded with a first filler
put in said storing room, while a space between said circuit substrate and
said ion generating element is insulation-molded with a second filler put

in therebetween.

13. The ion generator as set forth in claim 12,
wherein a volume specific resistance of each of said first filler and

second filler is set to be not less than 1 X 1012 Q -cm.



wherein a volune specific resistance of each of said first filler and
second filler is set to be not less than 1 X 1013 Q -cm WD 03/028179 35
PCT/ JP02/W083428142 The ion generator as set forth in clai mCIAPw0783,
wherein said first filler has a higher insulation strength than said

second filler, while said second filler,has a higher flowability than said
first filler. 15. The ion generator as t forth in any one of clains 1
through 14, conprising a receiving room provided beside said storing room
for said booster nmeans, for receiving/storing nounted conponents on said
circuit substrate supported by said supporting section. 16. The ion

generator as set {9rifeidh Ghalidhdoas CAMEHPIElAm Dubkhsad for separating

said receiving rooman storing roomfrom each other so as to prevent

intrusion of said :ﬁllggf%}n %al}ll :ﬁﬁf,r?t %ﬂgﬁi%géhnﬂi%wiﬁﬁ%lah%n S‘IEE%I gnnggnefigt or as

set forth in anyg’ reint ositive 1ons are

H(HOmMm(mis tural ..nunber). 18...The |0 S oftt:R in any
one of cl ai #¥&° %tﬂﬁSBgWhﬂfﬁalam%F%l?‘ﬁ e elrllésggt iﬁ%%?i%@fzg@t@he EZ%EE (nis
a natural ngn‘oe, . 19. An electric apparatus including an air passage for
passing a ¥F fL-air, characterized by conprising an ion generator as set
forth in any one of clains 1 through 18, disposed in the mddle of said
air passage so that said nmounting section for said ion generating el enent
faces the WO 03/028179 36 flow of air. PCT/JP02/ 07834f2 .. An aj.r

condi ti oni ng appaiét Thedharganesatorad 8 fosHpin Sy PRMO Fiéﬁllﬁéng}%}l as set

forth in any one of clains 1 through 18. ) . )
14, comprising a receiving room, provided beside said storing room for

said booster means, for receiving/storing mounted components on said

circuit substrate supported by said supporting section.

16. The ion generator as set forth in claim 15, comprising a
bulkhead for separating said receiving room and said storing room from

each other so as to prevent intrusion of said first filler and second filler.

17. The ion generator as set forth in any one of claims 1 through

16, wherein the positive ions are H'(H20)s (m is a natural number).

18. The ion generator as set forth in any one of claims 1 through

17, wherein the negative ions are O2"(f20), (n is a natural number).

19. An electric apparatus including an air passage for passing a
flow of air, characterized by comprising an ion generator as set forth in
any one of claims 1 through 18, disposed in the middle of said air passage

so that said mounting section for said ion generating element faces the



WO 03/028179 PCT/JP02/07834
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flow of air.

20. An air conditioning apparatus characterized by comprising an

ion generator as set forth in any one of claims 1 through 18.



