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pr esent mveﬂﬂl’“ﬁlﬂlﬂ““ﬁ’“@",lﬂ,s to an ion generator conprising an ion generating
el enent for ubstantially equal ampunts of positive ions and
negative ions acaafted ng to the application of a high-voltage AC 10 driving
vol t age, el ectric apdparatuses and air conditioning

appar at uses | the ion generator. Exanples of the
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air |ers humdifiers, air purifiers, and
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t echni gue to purify the air inside the living space. For the purification
of the-air, conventionally, there are widely used air purifiers which are
desi gned t'pEm}ngglanELgJI ating air flow by sucking the air inside a
target space and discharging the air through a suitable filter, and to
catch floati ng s’ﬂbstpacﬁeetst pruesdion relatem 0 enrlenlmpngtorzz@nmmsmgow lon

successi vel ter. Howeyer th|s f ers
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t agndQe b@hiditk Voltags,vaed kalsoardi@wslto?.ﬂe@ttrict fnep maitnsesand air tonditignimpm  or

the like, and a sufficient effect cannot be 1 February_ 2006 . 2
apparatuses incorporating the ion generator. Examples of the

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



expected in areas where air purification is necessary. Mreover, in order
to maintain the satisfactory perfornmance, cleaning and repl debrment2006 t he
filter are essential, and consequently there is a problemthat conplicated
mai nt enance work including such cl eaning and repl acenent nust be 5
perfornmed. Furthernore, the floating substances in the living roominclude
particul ates such as dust and snoke parficles, and bacteria such as fungus
and coil bacteria. Air purifiers using a filter as nmenti oned above are
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effect can no talne se the bacteria breed under the condition
of being fMaaighte iddséivgal i dddrconsetyenely eheranesl ai prableetiatvecomgpbpated
together with the circulating_air flow _In recent yea{s, air purifiers
that i npronainthpabaet work nsclndivgy uchs fbeaning gaidngenlacement mawt de

anti bacterial nmaterial have been put to practical use, but, in actual

ci rcundt am&é ,rmseoffi sfactory performances are not obtained. In order to

sol ve such probleigy, o[0G,@PRhé U0 dNRtRAESEN: tRPRitAlIGMm AhoReRed a
purifying netho ased On 'a Rew concept, in which 20 the air in a space is

purified byardicatirsoivel hodasi ahd drheks pactcleShandrechedaissichngd Bregtsed by

positioning an ion generator for ﬂgenerati ng substantially equal anounts of

posi tive iaons cahd bastraia.ve Aipmrifiers MeingnaldlEeh@sa npadidnpd phpeve are

di scharging.a flow of. ajr jintg a target. s e,..an I S rai.ng 1
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istufe in the air by plasma di scharge, and have a formin -which a

plural i ty rpétteat(sactenid) deaineful ab tanhannwdydtitdspgemtficest erpvel efrsigen

T gat helcaar banke URET0d PeaLFndAp It T e Sro T ERAET Y DB SOBR P AL AP
reaction, Cg?llé'?lt qxdtrh%ggﬂell allzl%lbzgr%arr uffP into the living space together with the
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

C 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 (Oz), ie. the
form of cluster ions. The ions discharged into the air gather around the

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



3 peroxide H20? or hydroxy radical -OH as active species, carry out an

oxi dation reaction for renoving hydrogen fromthe floating p&ebiuatyeX)06
inactivate the floating particles, and disinfect the floating bacteria. Ar
purification as nentioned above is carried out by the function of 5 ions
whi ch are discharged into the target space and spread throughout the

space, and these ions act on the floati?ng bacteria to disinfect them and
further act on foul -snelling nol ecul es and harnful nolecules to make them

odorl e and har , thereby . obtainin ti1sfac ursiEf e gl oan ef f ect
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reover, since the cluster ions discharged
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are di sposed on the center of the axis an t he circunferent itglﬁl_surface of
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However, WRSHIRRE thainthfeftuptRiAES SR BN Rt VIS TS 1a! PRRRHS ed as the ion
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substrate to increase the i nput”’'voltage Troma conmmerci al power
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.

C 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 1on generator, it 1s necessary to provide booster means and a

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



1 February 2006 4 supply and generate a driving voltage having a
predeterm ned driving waveform and also necessary to ensuil &ebiuaty 2006i r
installed positions are nutually insulated. Thus, there are probl ens that
it is difficult to apply this ion generati'ng elenent to electric
apparatuses other than those which 5 were designed on the supposition that
the ion generating element is to be inkorporated into them and the
application range is limted. DI SCLOSURE OF THE | NVENTI ON The present
invention has been made with the.aim sohvi ng_t . ARaveqpsabl ens,
and it i ss‘aﬁpb’bj BSREYHE Br é’s]é’?ﬂgi QC;L 9 glr?v%lgg patr]gjvlie_ gﬂeggﬁ?gg- dJI(\'jniener at or
capabl e of, beind, coRat LG LEfleliyOHRASH:& tRE: MieizOmRtANOY pRsitiams ave
gener at i n&v el"erent "Tor generating positive ions and negative_ions according
to the apgligatiyomRiagedi ghuglthege A€ moblimg that tage difficlbooerety means
and a circuit substrate for generating a driving voltage as E uni .alnd of
15 bei ng tleadionyzersadting elewiand toaplgettds anppratuses eMenphtae5g 8}*‘;5? vi de
el ectric apparatuses ang air conditioni apparat uses ug St Al

gener & or WerAAskEe b B eIe %‘fIJI?CP‘FéuB’Fe@éIﬁ[{ v n’fefnoerlia?%gt %leg}%élt/tﬁ etoaﬁgi on
generator . capabl atj 11046 ohaRs N8 1iegadi ve ions in a
stabl e maHh& 58‘1 tggqéf(ggﬁgé’ %bg\%}lggﬁig{ ecct roi C aﬁ’par atluses and air

condi tioning apparatuses 20 using this ion generator. C An ion generator
according to the present invention is_an ion generator conprising: an ion

gener at i nPISIGIRSURBOREHEE INVWBNIEON i ve i ons  and negative ions by

application of AC drivi.ng valtage; ,hoosten neans, .a i I

substrate for g ra%%Sﬁat&n§FPF}Pﬂ§9%|bF8’&eI“? eb“en%gp%el e 1?%@%#1% %ﬂll%n

- genergling,el : i I\"$hi EGOSTENR HR8&Nt MAKhB@na oS OkidWandemn for
tthe b stngﬁgﬁgﬁ%’H ’%n?ulgg%%?iruﬁ\)désection}ﬁf or trlle circl:luiots[hsu.bstrat_e, t he

housi ng i BbgeFAbt tapablasl heing domsnticed Secbingract sizenyunohgningean apn

generating element therein. In the present invention, the .booster{?ﬁﬁans,
circuit sgbseraiies ghemeohigetriiaaing RIBHEALORT eném&aédﬁelanasacso t by

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 Dbeing 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

C - 20  using this ion generator.

An ion generator according to the present invention is an 1on
generator comprising’ an ion generating element for generating positive 1ons
and negative ions by application of an AC driving voltage; booster means
and a circuit substrate for geherating a driving voltage to be applied to the

ion generating element; and a housing (common case) having a storing room

Do
(@)}

for the hooster 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



30 nounting themin the housing, thereby constructing a conpact ion 1
February 2006 5 generator that can be easily used in a w dé Fehnge 206
application by connecting it to an external power supply and control
circuit. Mreover, the housing (compbn case) is a box case having an
opening in a part thereof, and includes the nounting section for the ion 5
generating el enent in the periphery of dhe opening; the storing room for

t he booster nmeans in an inner side of the housing, facing the nounting

section; and the orti sectiion fer.the ciycui ubst ¢ n the
storing rESOARY ?ﬁg S tdh 258t iuSﬁ& Th a{h\?’lsdecgﬁéﬁugfi%ﬁlﬁvﬁ %hm?ﬁe use
of the housbigyfent iouhehian A M¥ecaAspIiandnGrafleaaning in a part

t hereof and a ational arrangement where the ion generating elenent is
mounted in the Metrdégveer yhef hbtisingpéminmyont hesddoistarbaeaase i kawngr @d i n
the bottom section of the housing, facing the nounting section,.and the
circuit suipsningeni s patipiereed andiagadgedhe WONGHIE Seftion gfgﬁéhﬁt](%’ i's
realized. Besides, the volune specific resistance.qf the [ I n
Cace) ‘515 qenesaing s paetn i the Feo e REA g g OER LB
construct 'b%gstért mieins RRSH Pl Sert SiRMTULR 19ALdi8S Gy tho e @itieg steiod;he
housi ng, and generate positive ions and negative ions in a stable manner.
Mor eover, 4tk theusipirtinemebettsh s nheaciresit nsutateatieabeoerrraithe rgoring

carbon. In this construction, it is possjble to ensure satisfactory. 20

i nsul at i orobor andethronEiunfing segoer ate thissPaIsFEIGTAR Heg 25V t8ns i n

a stable_ nmanner. Further, the ion generating elenent compr.i f Schar ge

el ectrode hoé‘r?&in%ﬁo’ilﬁ%’c%c{ 8i aeﬁ%’éf:?%‘% am}%gﬁxg&ggng%.aof %}e%rﬂlv%ﬁ_gé%fa%rga% :

' Qel eghr| g‘a ihel ehel NeshendRehd:® fRUNYEdehdtatitey BRUWAEHN SRAItEA iafthiche

housi hg 2 Ecorrrmn case) so that the di scharge el ectrode side faces

outward. Igeriphery ofotist opetingn thedebsieventans iastraddat theebotoem sacsion

efficiently discharged by copprisi n% t he di schar(?_et el ectr.ode ,and i nducti on
[

el ect r ode ofhthen boasm e deking the rmpPRRnghgeH @), A1 ¢ e AEr St HserAteuSi ng

the Corrpacstuplp%gte%e ﬁ?e&%ﬁét%geen, a compact ion generator is realized.

Besides, the volume specific resistance of the housing (common case)

15 is set to be equal to or higher than 1 X 1016 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 mannex.

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

C 20 insulation for the housing and generate positive 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 mounted 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.



el ement,
30 discharge el ectrode side facing outward. 1 February 2006 1 Fgbtuarsa2i#fiét i on,
the ion generator conprises connecting neans for supplying electric p
to the booster neans, integrally on the outside of the housing (como

case).

connection is provided integrally on the outside of the housi ngnso{:

facilitate connddtir@fitipn thR &% eFFRATAEIWSPIRILASy CARRCCtEm S

). Furthernore, the nounting section for the ion generating elene
provided substantially in parallel to tBe connecting 5 direction to th
connecting means. In this construction, the connecting neans for exte
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hereby preventing damages e lon generating e

Besides, the ion generator comprises supporting means for
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
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.

Moreover, the mounting section for the ion generating element 1is
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

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

and nmounting the ion generating elenment on the housing with the
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by | ead wi res passing through wi ndow holes piercing the lid plate.
Furthernore, the ion generator conprises fastening parts forl Hehatgn2(d§ t he
30 lead wires, on the peripheral edges of the wi ndow holes. In this 1
February 2006 7 construction, by providing the nmounting section for the
ion generating elenent on the Iid plate for closing the opening of the
housi ng and nounting the ion generatiné el ement in the opening together
with the lid plate, it is possible to realize satisfactory nmounting. In

addi‘ti on, 1sﬁlacﬁt%fo?19 bhepiRading Whe emolidtingonreeon nrt thee iiofi” genematigng
el ement and the circuit 'substrate through the wi ndow holes forned in the
lid plate ¢ashenonnettd g plenfor shtdisg abe opehingofitiiahensngfaast meuAgnghe

lead wires with the fastenjng parts, it is E)osshgl‘e 1.0 {aﬁ)is(tiji te.tthe
runni ng ofthenon gereiaitings elepaesigus the RReBBS: feget pagth $he i pLtteolt Fol ded
with a first filler 10 put.in the i-ng r Lle en
the ci rcuil?osaslmgttpdte@ﬁﬁﬁos.at{sﬁ%cﬁob% ngé‘%é lggi ngﬁ)e déﬂ\rrglr)]{" Pt rbl%ﬁgig%’;ﬁé;%a\aeml ded
with a55eC\9ﬁ%sffoklc%hn?t?ﬁngnthet i, seaestiherehabweand s edvalt stibherye une
specifi'c resistance of each of the first filler and second filler_is set
to be not flessghhane wiXdbed1Rl&R fexmed iRuthadid ylhte fandstofnedtire khsma

hi gher insulation strength than the seconf 1c§ filler vi/ni %e the secand
filler hassatisfagfoery far ithee yastening fee {93 irey vath the,fastepine parts,

construction, by .providi i,nsyl ation ' peri phery of the
boost er ne’éﬁ%ljagﬂgi%tot%@ﬂgwgiﬂﬁéyn é?\gtghg&é;?e}a%ﬁ%&bstrate and the ion
generating el emeptqRYs t e HobbEiSmehRSPRCkiswBAon tcltiall withperfatst dillender a

hi gh driving voltage is realized. By setting the volune specific resistance
r Q of 1@achpef i hbe fstashgfidoher whild thecsrabefbdtiweent theeirewjtsubstrase aidgher
t

an 1 X 1013 Q'Cm positive ions and .negatjve ions can b nerated in a
stabl e nefivfeion gener@ding slement i %%%’E?H@n'?%]élle%i Wﬁ& ?a?ﬁ&%ufﬁ%ﬁepuat n
i nsul atin strengt h_ n | eGirl L ol r - 3
poost or nedieoiid ardiHhRE GARE By et B PR AR oPtadler
sel ecting @,d ight@RIfRr ah DEse’bn g MEllE: hetsueen Bdaotilessithasubsx d8i%Qamd. t he

ion generating elenent, it i S possi bl eto real i ze §at_i sfactory fill icpg
wi t hout crEatthey, gapdirst filler has a higher insulation strength than the secon
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



Additionally, the ion generator conprises a receiving room provided

beside the storing roomfor the booster means, for receivindg/fborrnZf06
nounted conponents on the circuit substrate supported by the supporting
section. 30 Moreover, the ion generator conprises a bul khead for separating
the 1 February 2006 8 receiving roon1a§d the storing roomfrom each other
so as' to prevent intrusion of the firsSt filler and second filler. In this
construction, the nounted conponents on the circuit substrate are

recei ved/ sLored, & N Lie 2 $GREYLRFHLIBHRY PV €adeDtHEr dd€aStor pRgvamaom for
the boostér neans, and b the separation distance between the circuit
substrat e japdidibe dorhgeheatafillag aed eseeondi Slleedubedhis henebyctioal ithieng a
further conpact ion generator. _Furthernore, the bull head_ prevents the
filler fronvactédhgoomoanestsmunttld C@@woﬁé?ﬁtéaf@naf%ée%lwe@)u%@@ b8t r'dfe

received/stored in the receiving  ,oom . and thereh [ | l.i.qat i on
of stress IPECHHRE ABYNt W‘%@?\%bﬁ%q@st%ﬁ OLLE FO0Mt ﬁoely%}g ?éé?#%%g%aglﬁf g ?“l nkage
of thesfiller,. 2S- - it L an 4 InS atiweal
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this consligmehitor rbfiecddntigarbyatddlzint eaefitrthenevatpst clonsgenerans
surrounded by a plurality of H20O nol ecul es, _and the ions inactivate
floating pfanthermordstienbubilsas prevents dhedgloatost psting o paceoyHiEd whi ch

the ions are to be emitted, thereby satisfactorily .pupifyi 1 he. ce.
Fur t her oI @MRHRHE Pt élé%rﬂl_ci“hli/éﬂﬁ?%ﬁ?e éﬁceil‘é%&%{eoﬁggal orHet _f)%{%g\flé@_elc%%gact
and easy ta%.cﬁﬁ?eﬂe%y %Oﬁﬁgngrbé)i)']ﬁ%#i'bhcof%@f&rsach‘%ﬁ%%n@«ﬁ‘ﬂtedadoﬁnm{!ﬁitﬁs iderei ng
apparatuses having dn alr pdssage for a flow of air, such as 20 air :

' gndi 1§ onabsheaioli dpBEAthhiesBrinkeleidfehatfdlter. and cl eaners, so that the ion

nerator faces the air _ passage, and thereby purifying the air.in th
respective air plesdgeashampssiyeeeans N%Hmﬁi@?nm%ﬁ/rtﬁméérn?@bég%’ AP&d

(i ough U RASIengs, 26 OES EESCR ) VG LLE RBALDCS Rk /8 o
construction, the ion generating element generates cluster ions surrounded
by a plurality of H2O 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 1s mounted in electric apparatuses and
air-conditioning apparatuses having an air passage for a flow of air, such as

920  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 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; FIG. 3

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



of an ion generator according to the present invention; FIG 2 is a
perspective view of the appearance of the ion generator shoWwiebmary 20061,
seen fromthe side on which the ion generating elenent is nounted; FIG 3
30 is a perspective view of the appearance of the ion generator shown in
FIG 1 February 2006 9 1lseen fromthe opposite side fromFIG 2; FIG 4 is
a perspective view of the appearance o an ion generating elenent; FIG 5
is a plan view of the ion generating elenent; FIG 6 is an enlarged cross

sectional ,view.cut I % dgewcifans

sect i onal k??%\)vf&ﬂl tlIe (ngsﬂcg MY% T)\finll Fglqelzne@lgl4 i %p?gslfaéaggrgspggt ive view
seen fromgheatefte Bﬁ‘é% sindgeératidd dlahats FI®! sling phe view gértkeatinng

el enent thereon; FIG is a cross sectional side view show ng an xanpl e

of the apgleneaating ai)émantlE}Gg@mEIaat@ﬂaoged meoss peedent] YiaWerit | 99NEF & air
conditioner; FIG 10 is_a cross sectional front, view n xgﬁpl e of
t he appl i O Védings EBM}I ()hs Qén%lsléﬂ@‘f'& G’foscsh‘?fcft‘@nﬁ'} é’%ee’ﬁtw% r?@%l g%%% an air
purifigr; )Fl G%I?# % (?18 gt%é epWs%@hsf{P ‘g['{h% 1etarllefa%£’@§?€ anagi®hplidee

SECOI’ld generat or accor e present 1nvention;

FIG 12 '?10@%8{3; &p@%ﬂ %@né’l‘a‘%ﬂ’l@Elélﬂ@ﬁﬂ@@%bﬁﬂ@‘@(}sea.l a trasmsebtiohalwidesi de
of FIG 1 G I's a perspective view showing an exanple of th

ar r angenentiewf sho‘bmgtm exaiiplandf ahei applicatsmbof rait don nggnpragor) 5t i ng

(common case); FIG 14 is a perspective vi h an exa

Struct ur e RERSENWANARIHDITR FbrAlFSAR th%fleclhgyf(’f) ﬂgné%%r SR g & Qﬁgﬁtﬁontﬁ G

15 is a pers lve view g h I I @fofhed
‘?’o? 1ping ail eﬁ%ﬂvﬂlg ofARRL %%I ot %fOJn 19&(?51 {16k &f Oh

wi ndow hol*&® e 1 0on ‘gener enent ; 16 is an

: ﬁsenioa' e im%ﬁ%ﬁ% el air perifieenBiat al isccpeiprgtive vibw gresiegt 20
vention; and FIG 17 is an electric potential waveformview of_ the ion

gener at i nghel apmraraote Bf Ghe I@coBESM FIROIGARIRYR IGSDEXALOT HECPRURRITIOON The
Fof e ence thé HRETEF S HRHON T et At AP SSRECbHb S heht e ehBr S tesegt” " ¢
an expl oded pensPeCLLY&;iYd SVEEROW NOFTdIe 1815684 perlRtRRWiew 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
C 90 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
95 with reference to the drawings illustrating some embodiments thereof.
FIG. 11is 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.



of an ion generator according to the present invention; FIG 2 is a
perspective view of the appearance of the ion generator showFebruall Z8061,
seen fromthe side on which the ion generating elenment is nounted; and FIG
30 3 is a perspective view of the appearance of the ion generator shown in
FIG 1 February 2006 10 1, seen fromtge opposite side fromFIG 2. As
shown in FIG 1, an ion generator A adfor di ng to the present invention
conprises a plate-like ion generating elenment 1, a booster coil (booster

means) 2, ja s%leécﬁlbfn %Hgﬁéﬁgﬂesside?frmmﬁ. @asend Bpewhn@) PG o1, &elighng the
ored conponen

above- nenti oné therein as a unit, and a lid plate 5 for

hol di ng t F@nia@é‘c_ogeﬂ%c@bi‘dlﬁgetcﬁUl%ltpréseﬁﬂmt\&;micandorhprisehcnsiprigtet'hbe donmon
case 4. FI'G 4 is a perspective vi ew‘o&jthe appear.ance of the ion
gener at i ngenetamegteldanert ¢, addoster ¢oilfbopstar BeaRHL i AT§EHTHRS R enent

1; FIG 6 is an enlarged cross, sectiqnal vje t al - I

FIG S: aAdpRgory 56t Fouii) 4riged note e SRR OPEnt Liohpdhettene
- €. Q I b LSt et ii.n i ind i

descr it SR A B e T e B ol R o B e vt 1.

The ion genefati H9d €hee®BingltHeScoromdbrdaseer by formng a grid-1ike
di scharge el ectrode 13 on one surface of a dielectric substrate 10 .produced

. (15 by i gjt elgra:i Mj)Ga 4 tﬂ/\llenaemblae@i\(elﬂwoﬁﬂé@ appeaiance PL4nE 18R ERSERNBEat e
upper dielectric .aced one u anot her. in.the,thjck dir i
Eh?wn in EﬁrGl?}?t & gi;é S B '1n‘§e‘§p Ig‘ﬁéf’fligiggelf?qtﬂf&%f%ll%%ér& ggﬁi%d%rlﬁ%l on
"bet ween the,_| . . Z : FBGh
el ect rodee]l%a 1%‘&‘9{818%%\%%'8%&%?%&@%4 &gtng t%eﬂgc‘ggyi]%éé tg ﬁfegqg(e;g, gifQl %H;g@' e :
" i schpg geigl At tendshereliBer@@ widtional diewectt iatormy ohecVilvell Line o6 Fd&. shown in

"GS. 6 and 7. For the lower plate 11 and upper plate 12 constituti t he
di el ect ri Firgubsfaraing 10, these Higurespbln cellowimg figffﬁl'ﬂ@}m? e eﬁ%‘é&%ﬂg to

e al um n&OnSERyBPRaDEdog el e BE SRR L Tona st eat i ter but Tt 15 o o
gtef'e[]gf"he Lo USeretHTieeneratii Adibat N4 Ahsexaebl ot fhedhy’ eshsd-dikee and
discharge electrode 13 on one surface of a dielectric substrate 10 produced
15 by 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
C 20  with a dielectric protective 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 niaterials
such as polyimide and epoxy, or ceramic materials such as alumina,
crystallized glass, forsterite and steatite, but it is desirvable 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 1s preferred that the



particularly alum na. The discharge el ectrode 13 and the induction
el ectrode 14 can be forned using netal materials which areldebiuagrd0p 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 1 February 2006 11 discharge electrode 13 and the
//L-nFIucti on electrode 14 are made of metadll materials havi ng a high nelting
~ point, such as tungsten and nol ybdenum in order to withstand the baking

Lenperar Ur g8l kBl RAN £3 [)letﬂ%g'iﬁdum&l | QBct960eT 1Al hRG EEGERA mbtaas

descri bed "above "I's 0 5 exanple, formng the induction

el ectr ode A4tdyalea 4€he- P high imdtimgt poigst sach mmttemigateroantheolybaenutmce of
the lower plate 11 nade of an alum na sheet, placing the upper plate 12
made of annalrdet ha vshlestendadhedwednngtemmerpiures ofithaceranianatedalsed

i nducti I de.1 d bondi icati

o Secur o B 1 ARG o Se b D SRERE bl 80
patterp-printi e hal . i

Drate 327 grtRg, KR SIRRIER, REGTHE 1Oy PR b bAge, Sk den rre!

coating tq,gauesl bhehenrbhefaees thetavdihplate sSaharge «f &ctalodeni Sheas,
formed, and finally they are baked at 1400 to 1600C under a non-oxi di zi ng

at gos {)_her q;la(l‘lﬁlgAsh(s howeri plaké G2 Biadehef @insehanipe sheett fogevas thaentne

induction electrode 14 are.connected to the regr, fage th i.el ric

substrate Sl’(?)‘facteh?gabqﬂ%o&"ﬁl%‘fé‘%‘g‘f%%l & %’E?éite %6 aﬁgebfi(ﬁﬂgﬁkgnhg%%rtﬁﬁfg&el 12

and | ower aﬁnlpq_{cieatio}ll’of %:[1‘33 e?leﬁﬁ%]rtﬂgﬁ FRREAGT thl/ IR EE %kl bARAOVEY bl ate
11, respectively, so hat a’hi gh-voltage AC driving voltage is applied -
" et weep t heytdhiachaAM 20h elsasiy AderstEn angterivd dmdie fiar falceatf ribhdeumper

through the electrode contacts 16 and _17. Note_that the el ectrode contacts
16 and 17 mdate BE.f drwmslier,i treegratectiveyiilm| 15 made 0d iHIHYRS %Qfmﬁéh ¥n t he

o eopOnL 1 08 L0 M LN IS0 81t O
and finally they 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
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



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 qui ckl ¥y FabrupnsXiobl e,
t he amount of ions which are generated with the application of a driving
vol tage. Moreover, as shown in FIG 5, the induction electrode 14 is forned
as a strip electrode whose length and width are smaller than those of the
30 discharge el ectrode 13 and whose cedZer coincides with the center of the
1 February 2006 12 discharge electrode 13, and its shape is designed so
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6 mm X 24 was; { e dn dahestalijeat! OPREL R 8tEmkd canghe fientifperofphat e 12.
When an %%@?ﬁa‘% }11 6 le (peaE val 13%) hi gh-vol t age AC driving voltage

having a disleatieneybefral? 1RHraving apipkicddiboat idemm esd? anactt dH8dNht was
confirmed that positive ions and negative ions, _bot xceedin 00,400

i ons/ cc, warish1wagdpangtdy éﬁagﬂﬁés%teﬁ?ﬁ"eé@]@ﬁ? Ak 1&#@‘&1 IR g*‘?%aglnzgr ating
element 1.b he. functi.on_of_ pl-asga. diys et r el \EBRet he

el ect rode%’oﬁ% f’ﬁwalglﬁ. Iﬁbﬁﬁp‘gefﬁ eqfdgg&ﬁ (9hés‘éq?{slgls'uf]?[?g|n%§}% oﬁ%elr%f ormthe -

i Q”Ct ign @ﬁgé@tiéﬁ reled@¥sdd i18rhiwh gad spredbaboutsé zeml i 2y nimowas Notreed hat
the yield of 1ons increases with an increase in the size of 20 the ion
gener at i npeeivesrntthd dowenl pbatesi t il aanilndheaswpien whatedr 12+ ng Whak t 8e.
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vol tage e%}?&f@éﬁ/c%rl & 22 kHz was applied between these electrodes, it was confirmed
that 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
C 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
95 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 has a plate-like shape as a whole.



Mor eover, the shapes of the discharge electrode 13 and induction 25

el ectrode 14 and the size and thickness of the dielectric (Ufpbrap 2106 12)

i nt erposed t herebetween are not necessarily limted to those used in the
above-nenti oned enbodi nent and can be changed suitably as long as the ion
generating elenent 1 conprises a discharge electrode and an i nduction

el ectrode which face each other with a g?ate-like dielectric therebetween
and 30 has a plate-like shape as a whole. 1 February 2006 13 The ion
generator A accopg} @%Ygelépﬁopwﬁt%trdh RN Oprdish ben et bl sigenay il ng

el ement 1 as mentioned >above conprises the booster coil 2, circuit
substrat e Gneaafim ctasetihdusisngentiared labdvel e Sses theskodsbed codbdve. As

shown in FIG 1, the booster coil 2 conprjses a hjgh-voltage 5.term nal 20,
a ground ta@redinajubmtratfd3.aceanorpicapy S’tl‘és‘rﬁ r?é’irys%gﬂfﬂﬁc% as ARSEIRRN ded
in a protruding nner _on.o ide pf \a resin. I L ki g, . ate 3
is a substFAE w %Sg‘og"ﬁ‘r f%;@@t ﬁe tﬁ%v&ﬁos ealcgmi:??n%ﬁplg}?sf)% %nm\#}i %ﬂp%er

circuik fof,gener al {ﬁggi”mﬂ{d Y0 avef ght 4 Qi be iﬂé@g&h tElemieradd PRgwhidment 1

is formed and Circui onponents 30 (only one is 1 own) such as a
capaci tor @@pﬁcﬂﬁﬂ@@ﬁduqh@tn&ﬁﬁgnﬁunhedonl%mersideoﬁaeesimms}eol es 31 for
connecting the hi gh-voltage termnal 20, the ground termpal 21 and the
i nput terminals ’Qge@ﬂrculh@swbm‘a@r 3asid S@%iﬁ%ﬁ%ﬂﬁﬁ’eétﬁ%'gacepgﬁ?éo‘fg?r ?re

connecting t [ enerating el.epent 1 are proyi.de , [.dg. J ot he

| ongi t udi N& ?ﬁp’r ggtoi%oﬂ’.mgT atfﬂéc‘%??@’uﬁten%i%%%é)?u%“ g’ro%%é {t%gmlgdlcglrér g)sn pond
to the dr'%é%a\eﬁlv L 9eneratipg cal hAHI &irfAE R hde BOVRRLy foaeeis and a
wi nhdow hol plr €rcing the #ront and rear faces is forned inside the = -

' gosi ti1ons gHovwhe swinesd | Dncdnlotr3 hndFusentiesmbuapr paoyi tegnsded.t hefowt her
stde of the circuit substrate are four_ cqnnecting pins .34 é8r 1ext er na
connect i ongonprestioudhelgs frlofer sEngeingdbe mahwipltagsrrsmirgselathss Wk case
havi ng a rectangulgr_o i ng_f al ]l ew i.nserti.on of: ' i s

cubst rat e S5uBa e BRERT Pagf ersfingRtsRter ARGk A g Etosding i i
a sem - ci realt@r3£res 3o 8RE(UHLAN tRP ibAeg&idiating element 1 are provided 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 thé 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 1s
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



side. The bottom section is divided into a coil storing room4l and a
circuit conponents receiving room42 by a bul khead 40 wit hl&epruege2d®oni ned
25 height, placed:-laterally to cross the |ongitudinal direction at
approximately right angles. Moreover, on the inner face of the commobn case
4, a supporting edge 43 to be a supporting section for the circuit
substrate 3 is provided over the enti dét circunference to protrude i nward,
at a height position level with the upper edge of the bul khead 40.
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recesses y one ebrua yt2006 4 side is shown) for |ocking the
lid platesapargted pssionain buch btitheldngersepes ftcingesch iothns. i n each of the
| onger sides facing each other. As the material for this c n case 4, it
i s preferabl e t Aséhearaterialdor thamceminaen Kae¢ g 1hAs ﬁéér?gm%ﬁ&ﬁ Bcal

insul ation property. For .5 exanple;,.as i he c et | orpf.0ne of
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m X1 Ngga %'\%Q;?u@:]e 048 Be 5{5‘%‘ WhERL ekt ablora@nerd fhe chaamkpncds added bas the
pigment. INn’s ’a case, owever, since the volune specific resistance of

t he commony,gas®14cli,svhbothe cdimfndN2ate 4cis moldddshby mpossg fal Bgendnade @
sufficient insulation for the C 10 respective structures i nSilffg the ion
gener at or rAsin mateniad agenaralyhearhos is pfded o<ibe IENYHs ARFUBGALAS® i ons

are generated in substantially equal _anmount n s i Ci i NS ion is
ensured, tHEVEE OGP t?%ﬁ??ﬁ]é%eﬁget%&c 1%?51%183iOﬁﬁﬁecr?glﬁlfgtoﬁncgagéIde{r%e%\l%&}f at
this time js.L0e080.ho 180 GOOROHIE | P erlsARS/ SEfRNE 2105 Qoo f430HR00

_negative ions/cc, causing a problemthat an 15 extrenely |arge anpunt of-

"f n(epat lge eBfedive genetaiadindidache idregehbentoommnlcasetrast stonthialéactusi ng
aresin material to which carbon as a pignent is not added, .talﬂg voIaLjrre

speci fic rthgitspesigee dons el pegABiveJR8E &Y genpAied tnysupsignialy eayal g, e

her e, ot Lok IS0, kD DEBEBBLIS L R
posi tive iRN$REGANENEEHIAPQleMRaall ¥E theNShee is A0S BOKGIGPLERIVey
equal nunbers of positive rons and
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 X106 Q-cm or more, thereby ensuring
sufficient insulation for the respective structures inside the ion generator A.
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 1id 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



negative ions are generated in a good bal ance. Note that exanples of the
resin material that provides the case with a vol une specifi ¢t Febmast2006e of
1 X 1016 9 -cmor nore are PPE and PPS. 25 The |lid plate 5is a flat plate
made of a resin material, and has a rectangular recession 50 correspondi ng
to the ion generating element 1, on one side in the longitudinal direction
t hereof, and oval wi ndow holes 51 piecichg the front and rear faces are
formed in the recession 50, at positions corresponding respectively to the
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‘ |@ pl@t e canilse Aehiated by suitdifle nseadsacachalsdiorglihfeo toabgtner ftdeny thleement
1~faci ng down, these | e? w] ections_55 ensure :il predeterm neii cl earance
bet ween t hecassimt 88 and fosbn able pREDPherel etErctliieignaieastatng elemant dncti on
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depth greater thafet B€at the 1id plate 5 has short leg projections 55 having a
circular cross section on the four corners of the peripheral edge of the
15 recession 50. 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 1on
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
C 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
25  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

30 edge of each of the window holes 51, a pair of hook-like projections 54 are



t hi ckness of the ion generating elenent 1 and using the peripheral edges of
the recession 50 as the supporting legs. FIG 8 is a perspedthcbmap 20060f
the lid plate 5 holding the ion generating elenment 1, seen fromthe rear
face. As described above, the 25 wi ndow holes 51 formed in the recession
50 correspond to the exposed parts of the discharge el ectrode contact 16
and induction el ectrode contact 17 on 1 he rear face of the ion generating
el enent 1, and the ion generating elenent 1 is connected to the circuit

substr at e, 3 Wil 1°AfL Wiags ahBei 8t d dhe yehdled b0 180aal erAGadhebdbyact s

16 and 17p1?espec ely he peripheral 30 edge of each of the w ndow
hol es 51, tRe Raddk-BkeNn@fedtidse B4 cirel thotesl 54t1araedilst§abe batyeaoobe legd
provided in the width direction, and the | ead wres 16a, and 17 e, hel d by
t he hookl Mheeqorkﬁaecawdomam alm@‘@dlthe@lﬁﬁ#WaPoéﬁaésaﬂ@es WBelt it ﬂé 1h§ad

Wi ndow ﬁ?»@ﬂﬁgw Boleosan SPuned dinsatiarae b ABc et o BB A 6K BE (o be

5 des ée&l |nce t he hook-1ike projections 54 provided on the
perip §" 3"t he wi ndow hol es 51 function as fasteni ng parts for
the | ead Wi r es Hfce 30d Hobk-liké phsjeptisak Hieptavided wnetle pefipheranedges

i nsul ati on di stance between the |lead wires 1G and 17 ari %Cfasw run the
wires | eadfwheewid@Gawdnded Bd furgtignens dapieadng mprthon 1%66 pd Firggiloa

bstrate 3. Th t A t
const r uct &) TeoPARG AAAL0 8BS S o Jep b it uRarEE Rl R Ll te®
subst I at €3, 4 GOIDN £ASG g4 7ANAd LA 3L8_Bid'dubag1dde visst geaeial iig

elenent 1 ereto in e manner’ as descri bed below. 15 First, the

ﬁ Stey CQiher?chSnbitees teemi tatthetdiedbblbstratd Big room 41 provided in the
ttom section of the commopn case 4 so that the rotrud| ng Sld of the
hi gh- vol t age t erThealorp0genguston] Derafcprding) té?not jengRKeSeRbr HYER ]s°n2215f aces
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substrate 3, common case 4, and lid plate 5 having 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
terrﬁinals 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

90  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 hooster 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



20 vacuum suction. As the filler 18, it is desirable to use a resin
material having an excellent insulation strength, such as arFebpaxy200ési n.
Note that the filler 18 made of an epoxy resin is a resin material having
excellent insulation properties with the specific volune resistance of
about 1 X 1013 Sz -cm Mreover, if ahﬁ,art of the filler 18 is put into
the coil storing room41 25 prior to the/insertion of the booster coil 2,
it is possible to satisfactorily nmold the outside of the booster coil 2 at

the time ofidnserblntheld dhendeBetsteroil 2 and effectively prevent

occurrence of 1nsulation defects due to m xing of bubbles. Furthernore,
the filler 18 shoulltbrheafipeit wiaiting dot yhe fidlerol8 tstdoyiamgl solubfy, 4he carmrtar e
must be taken to avoid_leakg&;e of the filler 18 into the 3? circuit.
conponent ssulsdedtei Bgiy soseried |issattde pRIMD qAse £oibrouehr iy weskside 1

February 2006 . 17 with.the bul khead 40 therebetween. Th tef. wahti ng
for the fifNeNngg LMy IYSTHINSSIRY 913}1,164 ?fé’ @?c&:t&?fﬁ1%§1§1‘%rt%?% ‘ghllégaltl%\éserted
into thke c oggh st.he URRAREdS| BRvnWREDI tidHif el REBT fo@N 1S
perfor %ed ‘ﬁ%?rgg‘?‘?’ﬁée%’ﬁge ggr Tag%enon \M%idchd%t%\hne gﬁgi ?%S}t co%ponents 30 are
mount ed dowmaictonosie isafongoh hecti@uto tle@boestet ooil Rodlessethef lorosteneekt i on

to the booster coil 2 above the booster coil 2 fixed to the coil st(ﬂ'ing
room 41, ahfixedderthiernpit steriigrem 4dupBeinsertsng tis Frcesubsigete Saret

t hereof hits {he bul khead 4Q .and ih IPRONLt i e 43. L er e

i nserti on,tthtenL“Y‘?lbga‘Eﬁ %ﬁﬁéeo s &E?ﬁh}gﬁ eéfin%ﬂgﬂmgg,ﬁegsru@&)% 1{1gr?ﬁi#al4310 21
and | nput Agemipalssadid, %Eldfsjdsr!&f fhleHTeh Bl EQRE R A1 PO) 8%udl REinwel ded
to the corresponding positions fromthe upper face of the circuit :
"ﬁbSt nate 31 alid hnpht stewlidalzg 22t peoteading freubtter avendticn dupgsoBtiedrd r om
the |ower side by the supporting edge 43 and the upper_ edge. of the .
bul khead 4@eldedstaridet h@rrﬁs@cmdlwE%EO{Iérfg“PWaﬁh%G}Plberrofﬁﬁia ?%%H? (FRICWYY  and
i nput term alts ZZ%are fixed as the supporting |legs by the booster coil 2
fixed by t¥RP¥¥3¥et 18. At this tine, the circuit conponents 30 mounted on

the circuit substig §pn3s vﬁél@iﬂi@,cﬁié/%@!c%‘i@rs%%stﬁté@igiilﬁjﬂotrté‘cbmeﬂies
e

recei ving room42 provid
lower side by the supporting edge 43 and the upper edge of the bulkhead 40,

15  and the high- voltage terminal 20, ground terminal 21 and input terminals

29 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

heside 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



beside the coil storing room41l, while the four connecting pins 34
protruding 20 from one edge on the same side protrude toward Fehmag2®bde of
the common case 4 through the openings provided in the correspondi ng
positions, thereby constructing the connection termnals 45 and 46 (see
FIG 3) for connection to an external power supply and an external control
circuit. Note that the distances bet two connecting pins 34 of each of
the 25 connection termnals 45 and 46 are nade different from each other so

as 1o av%bgi%%{c%é‘; §§Fe63§ffo .ni,aqhgﬂ'xecﬂpﬁﬁﬁE{lgﬁ%a}:ﬁﬁgt\@ﬁicw-ﬂg‘ifﬂﬁehﬁﬁ il reuit

Substrate ove- nenti one manner, t plate 5 holding the ion

gener at i nghel @BRlonlcase deschilbatce; ghevgonisgnthmtiddplathe onuthte top-sisle
carried out by aligning the window 30 hole 52 formed on_one side in the
| ongi t udi n@lentig ef tthercommint ¢esepbsiith gheofurfaebpldary theosn generABL&i ndow

hole 33 forned in_the.circuit bstrate, 3 ich f as d ien common
case 4 in eél@ﬂ)ﬁﬁ&e} S Ovi rYb‘iHHég thg g ém%e%\rqﬁ%eal ‘%SP% o tl%)épgﬁ}lng of
the co n_case,. i €S i t J tyk t 1
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el ement 1 JddpRbBE ARBIrdshectiedly fagee ebnhdridn deqicaie3d mevidkeson ithed
above respectively to the connection sections 32 provided on the uEper

face of theperrface of shibsincaitesdystzate 3rand then fvgnertbelidrktatel®oiti€o t he
t op-si de openi.ng of the nmon case 4. At this.tine he,l ockin 53
provi ded Gﬁptﬁé@% OQPHEU?eHg © GPMAR" IR Ee ratpg @113rt8118e%1}ee£qc ‘ﬁ?%lggao“rq‘%hg’ ,
| ocked C 19Wddn L0%oF0TESBAOA POAILRATAER 4Rl QiR gBrokheapRidiaRer al
edge of t He opening o e conmon case 4 by resilient return, and -
! ggnseggent‘{;ﬁhtﬁ]@ Lédespdradi@giredcassmui edovided q@oshe ipmripdepal atigd of rthm t he
per face of the circuit substrate 3 by a suitable distance to cogﬁr t he
openi ng ofopehéng ofthe comsaonsasest hy wepiliens nebw.i Fd cansqqueatiyi g

introd d.th h th i nd |le 52 f d i he |1, - il
the. space HEFBan HETALA D doaeob st mel drveart inshielt & ROrkRlthe
Filler 19,5.30¢.488 Bpareulghyeanthhte € &l 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



substrate 3 and the ion generating element 1 is insulation-nolded. Then,
after waiting for this filler 19 to dry and solidify, the i dFeheagrzii0ér A C
20 according to the present invention is constructed as shown in FIGS. 2
and 3. As the filler 19, in order to performsatisfactory filling through
the w ndow hole 52, it is desirable tcig,i;e a resin having an excel |l ent
flowability, such as a urethane resin. te that a part of the filler 19
is also put into the upper section of the coil storing room4l storing the

boost er cqifhsa?d 4 FecRidi/teedindiw dighet 3@mpbnthes eédedwint iobs e 3
whi ch opens at a position bel ow the wi ndow hole 52, and functjons to
assi st t hedrésfohatiress byusddby the lsbrinkagensitbevidter 1 duming &q]-‘(ﬁiég, c3l9hough

the filler_ 19 tries to jntrude into th i rcuit .conponents regeiving room
42 | ocat edhseivepyevenéBIg QCHITERFE r%ﬁegﬂﬁtst ARE ggr @é?c(???n]egn%ﬁl ogﬁlgd by
.the bul khgﬁg {;‘1101 betcween the two 30 roons 41 and 42. Accordingly, the
nmounted c BrERt8%on the circuit 1 February 2006 19 substrate 3

recei vgd/ st or ed (R 1B tKeF BHLE, AARPBEN S dedds} thaghriahazd 3f diefillerad from
stress caused by the shrinkage of the filler 19 during solidifjcation,

t hereby prigwdst apglied cuthehossl wiredefGecand dGetvf dbe dos goneraiing pleapept 1,
detachnment., 5 On the_other, hand, t tress used by. the,shrinkage of the
filler 19 dliagvmr%éh%l%w?ééacteoof? e ﬂgéﬂ%ﬁ 5 os FONEE ERASIngE ThESE HEd BAres
generating, el enent, /1, __dr : e-ofdheski drRhaktg & dewever,
si nce thegqé’ea\ @é\lél vxlli{?eglgl %mahg {llgeg Haog)e é‘% gﬁg)gl&&hotéﬁhgékﬁllﬁg pr oj1 ections

54 provi desbQihdae edpes bPHeE dinBewasoled 51 Her diasyve heldescihed abode athieng as
descri bed "above, the 10 wel ded section between the ion generating, elenent 1

: gd the ciweldetl sectbmt riagtevedni shaotoraffemeratinpy eleneent rlegnd tther ggult

intaining a satisfactorjly onnected state, The.ion generaf.
const r uct edbgsrate kIS 152503%%% Wst%e%t?%ﬁ?e nereby may e gc%ﬁ%lg&rc gbtllﬂgn with
the ion ge i ment 1 nounted on the 15 outside of the commobn case
4 includi n%%%%éiebrag%tglttegr coil 2 and the circuit substrate 3 therein, and can
performan ion gEmeidt tBfeRer & tqrbtbycted 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.



connecting the connection termnals 45 and 46 to an external power supply
and an external control circuit, and can be easily i ncorpor dtfebruhgr20fée i n
various types of electric apparatuses which require air purification. C 20
Needl ess to say, the range of the electric apparatuses includes apparatuses
which require purification of air to bg emtted to the outside, such as air
purifiers and air conditioners, but al § includes electric appar at uses
which require purification of air circulating in the inside an the room,

such as refri g%[dsagﬂhv%n ANdr1el 6! hinC 1APPHM AtRes ovRbaiprormEme Puliet féZat i on
of air to 25 be discharged to the outside, such as cleaners. Hence, the ion

gener at or whichaR doeetsediflon front panehfgchafinglentnilerafpiitatarskeles BpG 9
is a cross sectional side view show ng an exanpl e of thf& aE?PI i@ﬁt il%? of an
i on gener dhat ibis frrelypersreand; dosstt ilpribegrneray prtcditiet frenkrace Ahe 'gitc 10

[ ti |\ f t Vi how . : L Cat i
of the | oRagedetao b et forane 0 EEFREL 8 behe B NEERGR | o
FIG 9 Jot i 8 b n i Bl 1] 186 igaher ed
i th 251 ORE faferte SpAS SdRane apd B O T e s

freely opgRi@ld &lpeesked Bt hesssppeforpadt insidd biee fuaint bédyc dopsing befte  face
in FIG 9) of a main bod; housi ng 60; an outlet 63 in the_ | ower pa{fg of 5
the front chacect thehisdet 6X amandis oetlehfd tagathar 651 be a8 ePRAIGEONEY SsTUESi n t he

m ddl e of a gurved ai sage forpmed insidecth in b ' to
connect t If8r %Fﬂlﬁtt?’ézmiﬂggf r‘fERﬁu% Faiatst p &é‘? ﬁ%ﬁ‘%%g&gi C?Oq%%%gﬁ?éla{c}%ég%
sucks air;fn | i i dthe:@ha0R31 iI6aN a9fd b& sl et €8s £OGHeIn thewn or
heats the algib%%/&g%tn?\g@% Fgmgtlxl!%tﬂ%‘&#ga:g@exchgnger 645, and %Iaovvs ollljt the air
' gom 10he ouklet®8 AethH3nds dovpebyridves DpERGagrows in FIG 9. In such an

Tr conditioner 6, the ion generator A according to thg\ E)rq ent i%enti on
i s positioned ddepsidsipseairheonslitioser 3, thenmenngenerates s 2e4Ef & &° HGnt i ng

passage. ArESTIt REYARE haC iR e shAETE by et B2, L o fet a8 B,
(see FIG )t QHE Sh 86 iRE sGOrTRDLIGARE oA ghersRnpeldrent 0 fasesex flemnaf 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 1ons.
20 Here, the positive ion is a cluster ion in which a plurality of water
C molecules attach around a hydrogen ion (H"), and is denoted as H*(H20)
(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 (02), and is

denoted as Os (H20), (n is a natural number). After these positive ions and

negative ions are emitted from the outlet 63, as mentioned above, they

(W}
(W) ]

gather around the floating substances (particles and bacteria) in the space
into which they were emitted, mutually cause a chemical reaction, generate
hydrogen peroxide HpO2 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



power supply and the control circuit of the air conditioner 6, the ion
generator A ionizes noisture in the air 'blew out fromthe blebmaryc06y

pl asma di scharge, and generates and sends out substantially equal anmounts
of positive ions and negative ions. 20 Here, the positive ion is a cluster
ion in which a plurality of water nolecules attach around a hydrogen ion
(H+), and is denoted as H+(H20) m (ir1i2ﬂ a natural nunber). Besides, the
negative ion is a cluster ion in which a plurality of water nolecul es

attach ar Oolfr%ﬂe%o%%(rg.gp? hl?@a_{roc%'n)ditiﬁﬂgr bSs iﬁ@cﬁ.ﬂ%&d as 02-(H20)" (nis a

nat ural nunber). ese positive 1ons and 25 negative ions are emtted

fromthe outl et £3shawnnenFianad, ahowue; ptihider Dhtbem ailetrdveree Hitdaai ng
substances (particles and bacteria) in the space into which they were
emitted, riltemlTl deapsénsideheniwain bedrthomingeHor and anfar dgeh %@M&?i de

H202 or hydro di cal .- as acti.ve specjes, and perforypthe f i ons
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FIG 10, af @id nRHhiBddf héubiag @0, | Mhet aigonenfer W siicla afn hioer thé intkep

i nside a main body housing 70, and a fan (not shown) installed (:,Iee?1 i nsi de
from the fiithea r3iatioch shithalfan cajshesdhe fumting sabsteaces containpd Withehe

filter 71 and connected to an outl|et .73 f.orned.in the upper part-, Qf :the
mai n body %éd’sjithéﬂ‘? .tthlél’a‘ialusﬁﬁrtilf’iaﬁ %e/ s thy ?plll?]oﬂflp SslgﬁFe'tz’%\lhdth a

rotation of td@eo@ac'ﬁe aﬁ?h%'ﬁ?% LRe«ft@at i ng substances contained in the air
e 71 " caus t}l% ' )

with the fi es e alr to flowin the spiral air passage 72, -
fgnd sends out tihesach & oartperidier! €f thad3ionl@ehersdurhA aaccaidingute fther 7,
tthe ion generator A according to the present invention ;gg n%;nly Pld on a
part of thEesentuinventom isanowated on a nartapl theyargugtereptiah wahpt thipalr
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and 46 (seg.fd the r AL3hPEnle £OFRRAEESR. 4 A& the mounting, when the
connection 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 lons
are emitted together with the air from the outlet 73, and perform the
: 20 functions of inactivating the floating particles and disinfecting the floating
C bacteria in the space into which the ions were emitted as described above.
Accordingly, the inside of the room where the air pﬁrjﬁer 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 is 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
hooster 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



15 connected to an external power supply and the control circuit of the air
purifier 7, the ion generator A ionizes nmoisture in the air |fflebmiaryg2006 t he
air passage 72 by plasnma discharge, and perforns the operation of
generating substantially equal anounts of positive ions and negative ions.
These ions are emtted together with e air fromthe outlet 73, and
performthe 20 functions of inactivating the floating particles and
disinfecting the floating bacteria in the space into which the ions were

em tted agydes6videss AhRYEntindcetdinngdy the heni pendetifg teheitenvrd whene the
air purifier 7 is installed can be purified by the synergistic effect with
the cat chisugfade shlstabtiallenfidradel va thed@ectioni of theponaseEon termiRays

showi ng t he appearance_of the second enbodi ment qf, an ion generator
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the appearance seen fromt I [N 16G.;.~13. Like the ion generator
A of the f‘"r‘F%’tn"’Ess,‘rPrS’é"cﬁlrrsnca,hrPtl’,lp Z@ﬁd?%ﬁegﬁéﬁg?}i?é?ﬁgﬁgﬁﬁh in FIGS. 11 and 12

conpriges a platgid k@D casoer af bagstelefanby tonbinbooshetppai kad 4a
circuit substrate 3 (see FIG 13), and a common case 4 for 30 hol ding these
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22 by providing a nounting section for, the ion.generati element 1 on a
surface supsmaneisady gndrt aF%llPIl'%YllaF@ %lﬁ’égdﬁntee%figc?ﬁngOfttﬁg eSOt

terminals 14cgt§§qmg egﬁa%’t}iﬁi?%l&ﬂehpel %ha}gﬂeafamﬂe £ 9fPEd, rgifciﬂgftﬁé_

connect i off xernal power supp nd an ext&rna circuit. 5

The comDREEMAN1iISNEQRREIES @dgdY NotdithAtInHIGHPEr asdse, dustantion | ower
~Ccase 4b to be placed one upon anot her. The connection termnals 45 and 46

gre ptOvi addhal discharge dedeodedsd formeadeon phe fraxstacapf thgrigntgrnerafng
generating._element 1.is nou | ong .a si de, edge facing the

above- rrentql‘é‘f‘?@&t&n%s @?Qﬁ@lé’a%&%\& %n&ﬁ’aﬁs,onilﬁtﬁ%. 11 and 12, illustration
10 of the dischay 651 A06 0 3ad Igz{lg(gﬁ i%nFIdgﬁlf,_riﬂnﬂﬁ #G€e QfhdrB&hieGbn

g@-l
. Cc
generating el emen l% as sﬁown I n and 5is omtted. In this

const r uct ig@eratorsPovn 4tallEd Go thit tha coheectiat eernnerads #hearido46 agetebat or B
's instal lilelgeftgdtiga;n Elggraggrgiri]seccﬁtiio%r,] tﬂg rflr'?).nr]c age g? 1',1§3'enflon4 ger?éreatltnog e %ment
15 1 does not come into contact with the surface where the ion generator B 1s
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
95  between 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



inserted in an upward direction, the front face of the ion generating

el enent 15 1 does not cone into contact with the surface whéfebiuhe 2006
generator Bis installed when connecting the connection termnals 45 and
46 to the external power supply and control circuit, thereby preventing
damages of the ion generating elenent 1 due to the contact. Note that, in
the enbodinent illustrated in FIGS. 1 ?ﬁrough 3, 20 during the connection
process perforned by installing the ion generator B so that the connection

term nal's 4 téﬁg%géﬁ% fed 8%&641.3 n%ﬁ& ttﬁgbioﬂst%f’ cHRWRIdd; SBb QT bR O dill€ ih our

| eg proj eff rovidéd on the peripheral edge of the recession 50

hol di ng t hRe 1 GRciGEMGA i PG tRneHEie clrdditselostratepport the ion generating
elenent 1 facing downward, in a floating state with a space 25 between the

;ron‘;_ face ther &ife iagogaﬁwatingteéemautdrissmma@é,'ntsn@ﬁ@éyw hede A6 ARt he
unction to prevent ges of the jon erating elenent 1. F : i
gersgech i W’é@ﬁ% ’gaﬁ@\ﬂ?ggealﬁné‘%?a‘f?pﬁeei%f l?ﬁg Lﬂ?ﬂ%ﬁ TERECEYe VIRV Si}g\s“?é I(:gi ?
an e circuitys : 4 wit ; 4
Femvetl, AD Shomid PR Surtulq o de N BERSECE M g e over

subst ant i ghb W iR vweRbid 8¢ S81fHaced @b o heighatsudrtdn treby waupl 20@Be R@raléct i on
of the | ower case 4b, and the booster coil 2 is disposed -o0il one side in

t Ihe | o?gil tiedlnabf ?ie;l sdrifone goydcrwcéimg: a paitios ghshe arde Bce phdhrowRFEFESAL i ng
el enen is nounted in ndow hol.e 4c fornmed. in,a si f ac f.the
upper casé-amqw@enwi@eﬁeag?%gcﬁwf’vf%@&?@ﬁaw ﬁl}em%ngﬁ’é?éle 7$1etlco t he
structure of the,w.ndo o ien. - ha 1 kg 4cC is
,,f(_)_r med togéo?lve g%l aggbﬁlgﬁ ?15%%51@?1‘(1%?9}[&28? élll:%)(\%vrla I’aMngihghc g%‘ﬂep ﬁet@si de
"f(ace fy cyhbi fGicRnPSY tof othedfioh hgeséideidcaetenént e aippdre pasiphedal edge

equi valent to the length of the ion generating elenent 1, and vertical
grooves 4duanshmdihgriheotivar sydepikerssl. arBhe gnrdawiele 4c srridl RIgGedanent to

i0 the 1L eknEse Sl le L9 E0PIE RS ATEDE o Mg i plpedor
EOSi tion by PrlBgEAdROLRtRTtHeNfe RN ter8bies 48] phibRid L PhOEHE RnleRgtigEement
element 1 by using the vertical grooves 4d as ggides, and bringing one long
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 4c shown in FIG. 15 1s
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
95  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



into engagenent with the vertical grooves 4d, pushing the ion generating
element 1 by using the vertical grooves 4d as guides, and bd ikebiuary 2006 | ong
15 side into engagenent with the horizontal groove 4e. By pressing the
remai ning one long side with the edge of the | ower case 4b to be comnbined
with the upper case 4a, the ion generating element 1 is nounted as shown

in FIGS. 11 and 12. FIG 15 is a perspédtive vi ew showi ng anot her exanple
of the 20 structure of the wi ndow hole 4c. The wi ndow hol e 4c shown in

FIG 15 is ,formed with i bLe, & “a9j 08y
the upper veleBesEs ey Tyl Al tErBUR R BeFa Mol I oh et e

ion generatifgios! emE ig ihenvessdmtadl eiveeitediddaandononsednt she gonove 4e
as shown in FIG 14 are formed. According to this structure, by formng

\t/vihndow holgglaeﬁ@t.oir,naﬁai RIGe Foix asiapediedfvaltrgeuppueiornswiery whah autoltagg of f
e renovabl e piece 4f of a w ndow hole 4c accordi to t f th
Spp! i cati avas apphied po&lke MEeperaiing gl@mﬁlgtell EXtuséngrg]g‘?\Flr&}ge({f{ﬁﬂH&vi ngea
esired positional lation with t i erf - .and
el ectively use PhEL o fopetyral SESIRRRERDS AU ManmeR bl
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24 vol tage he 1on generator (ion generating elepnent 1) of the present

i nvent i on.applfEnglficans B0 tasehi @l SOR tolid datgrelayi.or usenirast Heppish

generator, and FIG 17 is an applied volt f i
s appl | GUca BTuHe o BRAerathigeq BRBR 1B G DR CaT T A B G
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ich the SSR1s connected, point Qthat is the other input term nal
of the hilgte.vol t age applying neans 90 is directly connected to the AC C 10

f?gg?r clal pOV\erThSeuggkyiSS&Htmjeed tc;[ {)]g oBglil/gfosgdibsy grc&‘{f'l%fgigﬂal%s fAngnound
controller 83a of a microcomputer 83. Note that the control signal 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 conmmected 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,
P C 20 electric power is supplied to the high-voltage applying 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 generated.
One end of a primary winding 81P of a switching transformer 81 1s
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



The SSR is controlled to be open/closed by a control signal SS froma
controller 83a of a mcroconputer 83. Note that the control 1$ebmaty 2886may
be directly inputted by additionally providing direct input neans such as
an 15 input button, instead of the m croconmputer control. The SSR is
connected to the anode side of a diode D3 through a resistor RL. The
cathode side of the diode D3 is conneci®ed to the positive el ectrode side
of a capacitor C2. Moreover, the negative el ectrode side of the capacitor

Q2 is cong@gihggfogg? sgga.e%w@zﬁfﬁi Rb eMRS tAERBLY B itHE ATRoRmshete D .

When t he |l ectric power is supplied to the high-voltage

appl yi ng nrans 2Qphlyosit hegethGrcatierthieatesistoer Riuppld/ BPlieand auihalgk

vol tage (a voltage necessary for _ion generati onb‘}i s applied . to the ion
gener at i ngoblageeotthe eapagstor Zenbhatddodgsohd anthdd ereepxsoRded toprevedtect ri ¢
power is not suppliged to.the high-voltage applyj.ng nmeans 90 from{he AC
conmmer ci al@ ﬂ'@éﬁ@;?@s y 8025 naghf@?%g%lng gég]l goﬁgjtn%%plai gacqno&atlﬁe i on
gener agi ng .l o Y 4 kROS AT SerdSAeHAt ebmENte168d of a
pri mar% W%ﬂl%d%%&%]élgl glq%va%te@z?%gﬁ{girdaehs or rtre§I gl (?s connect é%l to the

posi tive ebgabrRdetsitle &cohdargapanlingr81®. The iohhgen@ndingotldnhentpdi mary
w ndi ng 81P of the switching transformer 81 is connected to 30 the SCR A
capaci t or cOmpuessi stinis oRFacRg eleatirges ddischargeelectinde Epandomdnctgpr uary
2006 25 cilrcuﬂi),\(gfgil a SCR The resistor R2 divides the voltage of the AC
commer ci al® eCﬁB 1 pply 80 together with the resistor RlL, and applies a

sui table vol ta%séx??%%?cﬁﬁg%gﬁﬁﬁed%-regﬁﬁdﬁb%’@él@gnéﬁ%%iﬁé%14%[1%\/iisded to

_prevent a reverse tching transformer 81 conprisés a secondary
" (WI nd) ng c8hBeoiedt hRtaesandaey ofithe, pair dfheldcdrodpsnéhatd, nthel dremrge i s
connected to the secondary w ndi ng 81S.. The ion gener ating ﬁjl‘?errent

conpri ses ekeggaode 3B) PAthagon| saneratiag ¢lamea s gadeihecerovd inednameltuct i on

o ecLrode Lale ) Sl ERTRIRSCaR SR LSRR ST
di scharge rectifying means is made of a diode D5, 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



el ectrode 13) of the ion generating elenent 1 and the ground |ine (nanely,
point Q. The rectifying neans has an anode and a cat hode. Hdiebruatyh2006
rectifying neans is nade of a diode D5, and the anode is connected to the
di scharge el ectrode 13 side, while the cathode is connected to the ground
15 line side. The switching nmeans is nade of a relay 82. A capacitor C3 as
an electrostatic capacity is connected 36 parallel to the rectifying neans,
i.e., the diode D5. The relay 82 is controlled to be open/cl osed (ON OFF

control) by a relay.copirol signal 82S4ro he_con YT Jhe
M cr oconpyteFeaLs aléﬂ“el‘ﬂéetrv%?eé'ﬁ/a}:eoﬂ?ﬁnc?;? Rfs?lb(ﬂg gfsé)f:i&gul&g{}te ?E 2% eg%%tyr&
sui tably i Jon, 1 i J J i @tal i nput
i 84 ol E R R e P P % e 1 nput
unit 84 i ghef eapad¥@ami®,isogesatedofthe &R packeyt MQFFNf oiNeatti onhén othea

control section through which the z;er can_sel ect im operati on node, and
i s the resltarnetings cuweesdrismeviented satcasienabesmh the g %?él'léfpcttﬁéuﬁxleﬁtptﬁ’@r al

[ ' b i I f | e, ] '
Consor . Riunt Gom P PaSath claC Go o Eths BIC BIVLE o SRCoR BOCE: ng o
control signgl night: (¥l & HALIRMTEYARIRPAS DI LbRyISEIDROERIE eindB3,

such as an arithietic uUnit, are omtt 30 I'n such a constructi on, when

the SSR i satHsAEd! e STR iyt hien@idragioh dedheugaty c3006] céutandnthe SCRppl i ed
between the points P and Q In a cycle where the el ec_tri&(12 _poterftial at the

poi nt P i gs ughed QNanWlhgl she SGR &s parmas VN, the capacipyi qe indisghageed.
capact o 2, L, SUAr0sd (L0, SR L KSPLLOE) DXL e/ 6 pakiraat 1 ng
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of the SCRnlyctibe wglesgé iioralsé gemergixde onotiter séconidacyiwindng 3He dake i s
turned ON. Wien the SCR is turned ON, the capacitor C2 is discharged,
switching transformer 81.
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
C 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 (.e., the state where the diode D5 is connected).



and the current flows in the route of capacitor C2 -+ sw tching transfornmer
10 81 (primary wi nding 81P) -> SCR -> di ode D1, and consequérﬁebguaeynzo%

i nduction voltage is also generated on the secondary w ndi ng 81S of the
switching transformer 81. Since the ion generating elenent 1 is a pseudo
capaci tance | oad and resistance |oad, the secondary circuit of the
switching transformer 81 is 15 equival2dnt to an LCR oscillation circuit.
After energy corresponding to energy charged in the primary-side capacitor
C2 is also discharged and consuned on the ec%ndar si,de Qﬁé{ Jt?ﬁi&n i's
st opped. Bigee thejdodp L& suty pCupseRht? QREVEVEF S W& eSHegP

generat g, Sheneat g0, Bk MLERSOME AR 1o Wi
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anpl i t ude, (B?@égl&ﬁ%m%ﬂs\cé?% | at ?on p%rl od of 16t he oscillation wavef orm i s, about

0.1 to 0.320A6.arEhieneratal kudt ithat wae ehbionef Bosgélrvr@rlan@ds ismall épd ghat t of
corresponding to the frequency of the AC commercial power supply 80. FIG
17(a) Showsegatl e @@ﬁrlﬁ&a% potential waveformwhen the relay 82 in the

circuit of FIG 6 ﬁhllngﬁ%zﬁi(?: r TtsﬁB%s(a{r} Sle’ctﬁ@ o%é ?ttlﬁ Waee®rih@lénode D5

i's not connecte equa am)un ositive ions and

negative i %Sleqag? s@%ea%tﬁgcm@afmg QNS RO N Gte 74 byh sbtnte wahere
el ectric potentla wavef orm when the capacitor C3 is rem)vedalLerom
circuit ofthel Godk6Dand ctomecmdayndame&zapes:mom Ghas @ddgﬂamepﬁ‘ 1t0t ’é? state

where the diode D5 is connect ed Fe 006 27. Si n e D5

cuts a curdledte DH). orehelplestis HAT e“ctlfél %tb% ﬁiflsﬁlsz(ﬁeeﬁ]tefzglc’d shﬁelgl sc%ar ge.
ect 3 bec a wavef orm e e r i Aaflien
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negative ions 1s large. Furthernore, FIG 17(c). shows 1$£3f3%%§)h“ c ot enti al

wavef or m wiencag dwtareCayw 82206 phd 463,000 oS eFoas/ce g Kt e

(i.e., the state where
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

: C 20 voltage applying means (high-voltage applying means 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 D35 and capacitor C3

25  (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 1s 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 condition



the diode D5 is connected and the capacitor C3 is added in parallel to the
di ode D5). The electric potential of the discharge el ectrodéFeBruagy 2006f t ed
in 10 the positive direction as conpared to that shown in FIG 17(b), and a

smal | anmpunt of positive ions are generated. Wen the electrostatic
capacity of the capacitor C3 was 200 gfs 140, 000 positive ions/cc and
380, 000 negative 1ions/cc were neasured:®In an ion generator with such a

circuit structure, conprising 15 rectifying neans (di ode D5) having an

anode and g cat @HQ%WVE&}S«&'@& 89BaN1AT aYe B3}sideryTadieshnnmogetdsesst o the
rectifying neans; and an electrostatic capacitance (capacitor C3)

connect ed 41 pReadonelitiow winere tlectélbyi supsteatessd ibenanved o destyschige
connected to one el ectrode (discharge electrode 13), the .cathqgde side

bei ng conrsbeedhes shecowmon icase g JOF FZATRIeDE BTt egan AhI PRI RRSs

(hi gh-voltage applying-. $.90), the rectifyi : - Lt.chi ng
nmeans are %ﬁﬂﬁ"r@ggsgﬂ ngﬁagterlg?ege&ﬁfgﬁodelstlﬁgxng%mw é@tslgag,lﬁ%?lﬁ%\r%%ﬁan a
substrate | Jihg means is installed. In other

wor ds, 3i n %&%%ﬁ ?ﬁéﬁgﬁ%ﬁ?ﬁo@{é’% 16, a circuit substrate 89 conposed of
the relay 82, dipdsdPs amdtheapass todr afi3aRb pirdieai rfaf t evampleerthed civouds t he

relay substrate 89) is configured as a substrate other teggn thcgﬁf i

hi gh- vol t agestpatieyihembaiie gBlamnirhisteatee|ddy areysepstanetedo 3ss GHEFIed
outside the,common case . 4. Note that th i.gh-vol appl.yi ng;,90 is
provi ded oﬂlkisgléateéi raé’ai the 55y S8 Séaitt%gz%éd]égtlﬁgugté%goﬁl %ajéfg.gquﬁg %ﬁr ase
"outside the.e A ms gk hehedeade 4 concept including both of
the condi tlﬁr%ﬁ%QF\gﬁggg?lﬁ%%’g% 2% vvhereltlhe relay substrate 89 is held on
‘tfie oupsi de of thecordindipn shasetde sudrsdratee (ebadi substrathed® taeing| the

stbstrate 89 is nounted on a structure other_ than the 0@n‘rm’:}eca%ﬁ‘4ﬁ for
exanpl e, aesbfying meang; and SHAICHIRS PReAL K AP S ReLT S 3Tk \CH EHeSiuTrate

generator jis_mgunted, . w thout haol di t ' uhst hat dde
common cas W?B’B@é? e 1ag|enap[p‘%%m lgleegglfs Igﬁug?ér@r%?ll%f) ?er, Pgﬁ @eagglrlrp e, the
Circult  gistance 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. o
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 3 and the relay substrate 89 are constructed as different
substrates, and the relay substrate 89 is nounted on a part 1&ebtuhgy 2006
purifier, w thout being held by the comon case 4. 10 Accordingly, since
the substrate (relay substrate 89) having the rectifying means and

swi tching neans and the substrate (circuit substrate 3) with the voltage
appl yi ng rreans m)unt ed thereon can havé% sufficient distance

t her ebet ween, |s possible to keep a long insulation distance, thereby

bl t abl t b |
onah 17 <1ob - geralal s e
accor di ng (Bglé&]i*ﬁgr)] RESRER6 e {bp'terbl €f thag 1 hoaps ¢y cﬂ%nsbhe%orn%bh

substrate an generati ng enent re configured 20 as a unit by
nmount i ng tcaeén(ﬁeuélhg)QQrrﬁeme@laﬁgn(gh@ussmgmmatauabﬁp@tghnmgﬂhbg;tmhbm,oxt iss
achi eved, and therefore the ion generator can be easily used in a wde

range of appbidatemsbye isatistrohorycinswhation for the exnarararagomed gZesgrAey and
contro% circuyit. l\/breo% with the u:sﬁ f the conmon case (housing)
const rdict @YSHEVE HNS AR negaiye foRs Hya @ﬁerﬁiaﬂa ®fn a part thereof and a

rational arr angg\g?f'éove\{m?ﬁg JR€eh PInOEREEAL L5 &l IR si C]Jékegflwué‘grf‘é;ahﬂot he

openi ng, the bo I's stored in the 1 nne t he comon case,

faci ng t higgemeRYRbhi}GisineCs dothiaese ehetiale gedemnaiidigtehesestrodandhiche
circuit substrate is supported therebetween, it is 505& ble to achieve a

fulrther ccfaq:?cﬁadlB@t}m@hfm@hr;atdl@lﬁcthFﬂtﬁlﬁhWN@OGan otlmse 3onriegenesAHBE t he
vol unme specl I c resistance. of t h t

equal t o GIEMPGRAS TRAALER ¢ 2018 e DG RESHPR RiaheaRonse LROARGT i s
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ure satl s actory i | ation or t common case and generate 5 positive
ions and negidve/a fnket rompcaoafiymration, hdeeffeiontiheepeesEnposimvent i on

uses a plate-like ion generating
ions and negative ions by plasma dlscharae from the discharge electrode.

Furthermore, since connecting means for external connection is

provided integrally on the outside of the corﬁmon 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-

C 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



el ement conprising a discharge el ectrode and an induction el ectrode which
face each other with a dielectric therebetween, and the ionldgebmnant(og

el enent is nmounted in a nounting section of the common case (housing) so 10
that the discharge el ectrode side faces outward. It is therefore possible
to achieve a further conpact configuration, and efficiently generate
positive ions and negative ions by pl & di scharge fromthe discharge

el ectrode. Furthernore, since connecting neans for external connection is

i ded int al | n t t.sid f th .h , 1t he i
prov ded | o S9ral LY il RULSI e ol Lhe SomTen cage HOUSB i o
control ChREYLEra0 #0L LYrURed chB. YSLUE) Khidsoohabnb ccohi hSrafc

addi tion, € rnoun Sec or“the ion genérating elenent is

provi ded QMedestthacgerswixst and il byateaiels lostibld he sboaneat satgsfdetoeyt i on
to such connecting neans, it is possible to connect the connectiaqn
ter m nal s easited wiathouin cadditing, stree2thersundowghekest fosnpassing rthejlead

generating elenent to face downward, thereb. revent ing danage f .the ion
gener a® i ngViEpe AEhCONTRLING thg 9B BRAT AR P“gﬁnﬁ?as%’se %%%E%f"g’rsgrate
supporting_the iomn .geperat I Nt d . t fr 8

i nstall at i%éﬁ E%P egcégv\ﬂé%ahci ﬁgga?eo%q%aeg%értg?g{}gsﬁ%aﬁngggﬁplgd%% r?a?%]sfa@n%unti ng
section forolfiRd 0R 2% GRIGIAIANG s BNthé aeinipvddwiver it isThessbbs ¢p even
when a m Staken installation takes place and the nounti ng section for the
i on gener ataddy ceherenthd mueserdontingradement pa diderairaygt suBerp i VAo
connection to externgl power suppl.y, and control cir ui; it ds possible
to preventd H&Hgg%éss%%atleae“qtgﬁ'“@’é‘ﬁ’égzglf%{hﬁT%El“gﬁ[é]rﬁs’88@EL‘ n?:‘o%?%{%?fla\(}\}iog h the
righstal hatign - e. 30 Furthernore, since the ion generator is.

cgnstir{)mt §§HB§%{)1§:\§H ding the 1 February 2006 30 nmounting section for the

ion generating aengsd €ifcé el periphatye ofothecbositeg mehes apehithg spface he
common case (housing) and nounting the ion generating el emalnt t oget her
with the bietitwpkat ghej telictiposshisrate cabt Hhe 15 ageREIAAE yeleHSRtt ddest at e.

connect | ngREWE G aTithg el GEAe. ek BRESENT dbi 1 buager il dhsiie

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

' C 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 1s
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

925 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 further

compact configuration. In addition, since the, receiving room for the

mounted components and the storing room for the hooster means are

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



are formed in the lid plate and fastening parts for the lead wires are
provi ded on the peripheral edges of the wi ndow holes, it islpebshatyl 20060
readily connect the ion generating elenment and the circuit substrate

wi thout a trouble associated with running of the | ead wires, and achi eve
satisfactory C 10 connections. Besides, since the periphery of the booster
means and the space between the circuidl substrate and the ion generating
el enent are insulation-nolded with the fillers, it is possible to

satisfactori i nsul at them.from. . e ar hi gh- riving
vol t age an‘ﬂﬂ'l)éﬁ?’ &t ?ﬁl@uﬁg ]éltt%g}lg 1%;53%1@%6%1{}A#ﬁl E ﬂ%ﬁ%l v, ﬂ%ﬁ%gﬁ? E&gvtgl ume
specific rggl ﬁ‘xtoﬁ%‘%@d QbndtRients Wieh SheSsolidUdatioh ahdmehrenlkd@noflthe £ildd Q
-cm it is possible to generate positive ions and negative ions in a

st abl e manmerebMpreometingsiceoerditve off dastages ldrer detadbengnit and advée3aEi phery
of the booster neans was sel ectgd by attaching great inportance to the
i nsul at i N UNPHGTERNIT] the Kieldecond 20 filter to be put in between the

i i bstrat d the i 2ner at t. l.. hi
Ceat Broort anadraten e MRsRETE 5 P RERY RS R BRIy Medphach! O
i nsul at'i n%.;b I‘EHB@Q%enﬂ:Lﬁfeh%ﬁ{E@éle:iaﬁ& NGErbede® U ed garderyent sHed t he

circuit substrate~ are recelved/stored in the receiving room provided

besi de t hemsleeuidrg it toposseblef orinakevhtoSbatingwansicldstand dpdstechleatingr educe
t he separation di stance between t_hl}e fi rcuit substrate and .t he %51 ob

gener at i nastexrerin @i sIaset NS WgHch these aonsi agy tphke spEsEde &t HE Kount ed
conponents_an .acg' eve a qu.tE?g:r sfonpact configuration. In addition, since
the, receiRH Y PBINFEEACE RAVSHOGRY€d conponents and the storing roomfor
‘t(he booster nmeans are 30 separated from each other by a bul khead, the
filler for insulation nolding 1 February 2006 31 will never intrude into
the receiving roomand stress will not 1le applied to the nounted
conponents with the solidification and shrinkage of the filler, thereby
preventing occurrence of danmages and detachnent and achieving an

i nprovenent in the yield.



5 Besides, since positive ions and negative ions generated by the ion
generating el enent are cluster ions surrounded by a plurali i¥ebfuaty?ZD06
nol ecules, it is possible to inactivate floating particles and di sinfect
floating bacteria in a space into whizgh these ions are to be emtted, and
thereby purifying the space satisfactorily. C 1 February 2006 32 CLAIMS
1. An ion generator characterized by conprising: an ion generating el enent
conposed of a discharge el ectrode and an induction electrode that face
each other with a dielectric therelggtapgs for generating positive ions and
negative ions, and for generating negative ions by application of a
driving voltage; a booster neans for boosting a driving voltage to be
applied to said;i . i 1 i reyit substrate having a
circuit for contlfgl%l HO@@E?%&?%EEJ?&g‘ﬁgéds‘éfa&u‘@ﬁ‘wg“éner ating elenment; and a
housi ng having a_staoring roomf{for said b%@ski nﬂ. TRANS, o123 SURPL i ng
section for sai ANcPPEAErAE Elemtent SOPesEd it penarge: SIgHredst adiag i on
generatin | ement, t her,ein, ere sai d housing i.s. a box case havi an
opent ng | iR elerEpas that B%, Eact ot Weind g1 Sutk Khsrepemechi Bh on
generating el enent in, periphery of said O,gf?i ng, said storjng roomfor
sai d boosEERCTRHEAR POSHIVEIonp ABE NegavVE fonsapid Toroeeneryfing Begattyesians birount i ng
section, and _said suppaorting section for said circuit substrate between
sai d st or ?Rpli¢asiom ofahdriviigdvaliagst i ng section, and said di scharge el ectrode
is nounted on said nounting section so that said discharge electrode faces
outward. 2. Theaibwostpsmagansdor heossing 4 driving voltagsi tnbe, apphieddo sail ipol une
specific resistance of said housing is set to be not less than 1 X 1016
92cm sai geherating elemeents aicsrcilitsubstrato hawvimlgorecireuit foraconitrodling sditlénpygut i n
said housing, while a space between said circuit substrate and said ion
gener at i ngo seideionngencsatims elem émin andladisshising haeinges studtinfy tdoani fprisaidn
t her ebet ween, and a

boosting means, a supporting section for said circuit substrate and a mounting

section for said ion generating element therein, where

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, and

said discharge electrode is mounted on said mounting section so that

said discharge electrode faces outward.

2. The ion generator as set forth in claim 1, wherein a volume specific
resistance of said housing is set to be not less than 1 X 10'® Qcm,
said booster means is insulation molded with a first filler put in said
housing, while a space between said circuit substrate and said ion generating
element is insulation molded with a second filler put in therebetween, and a

volume specific resistance of each of said first filler and second filler is set to



vol une specific resistance of each of said first filler and second filler
is set to 1 February 2006 33 be not less than 1 X 1013 km 1¥ebribry 2006
generator as set forth in claiml, wherein said housing is nolded using a
resin material containing no carbon as; a colorant, and said booster neans
is insulation nolded with a first filler put in said housing, while a
space between said circuit. substrate and said ion generating elenent is

i nsul at i ofemot trsd thant hXalGed¥mal filler put in therebetween, and a vol ume
specific resistance of each of said first filler and second filler is set
to be not less than 1 X 1013 S2cm 4. The ion generator as set forth in

clainms 2 or 3, Bh&heiion gendtatoewsisegforth idlai@gd1usi ng a PPE resin or a PPS
resin which do not contain carbon. 5. The ion generator as set forth in
any one oWhereinmgid hewsingdh malded ysipgiasrasy Bwiared ontpimngreo tanboswaspl yi ng

housi ng. 8. ColTant G ek PaRar HeABL InsyIaHoR meliid Figh o ek Bl ki
mounting <HAChbAAREO WM G IPAOVRNBLE "Bid! SRR WBsPAVhARAFH BRI Al |y
in parallel to a ¢Connecting direction to said connecting neans. 7. The ion

gener at or gafierafihg f @ldnieritn igninsangiodf mbRieds with haougborl fileNPHltSiiAY
supporting means for supporting said ion generating element at a distance
from a suthexbbeiwicasi and at valnmeuspfeadec vdséstarcsi of eanh ofjeaidrfatsofilies andst al | ed

on the installation surface with sai pting section for said ion
gener at i née‘@"éﬁié‘ﬁ?r 16 864 (0P RHrIGRS .ancli )gggr Lé?@l- 2006 34 8. The ion
generator as set forth in any one of clains 1 through 7, wherein said
nmounti ng sectiop - sapd.d i S[®nty ks provided on a lid
plate which is rmfﬁﬁtéﬁ?g“é&?@é%g?ﬁ%ﬁ%@%ﬁ%‘ E2br3S hovei ng.

wherein said housing is molded using a PPE resin or a PPS resin which

do not contain carbon.
5. The ion generator as set forth in any one of claims 1 through

comprising connecting means for supplying electric power to said

booster means, integrally on an outside of said housing.

6. The ion generator as set forth in claim 5, wherein said mounting
section for said ion generating element is provided substantially in parallel to a

connecting direction to said connecting means.

7. The ion generator as set forth in any one of claims 1 through 6,

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.



9. The ion generator as set forth in claim8, wherein said ion generating
el enent is connected to said circuit substrate with |ead wiFebrupgsXidhg
“through wi ndow holes piecing said |lid plate. 10. The ion generator as set
forth in claim9, conprising fasteninggparts for fastening said | ead

wi res, on peripheral edges of said wi ndow holes. 11. The ion generator as
set forth in any gpne of clains 1 through 10, wherein said booster_neans is
i nsul ati on nol déd Thet ipnagemegratorsas) $f‘érf0f5@t in Any ANg ok ckimsgl tyenghvihi e a
space between said circuit substrate and said ion generating element is

i nsul at i ofvhes¢inesaidunoungingseetien fon Jaid igrugenenatingeleatant weprovidel omhe i on
generator as set forth in claim1ll, wherein said first filler has a higher
i nsul at i otidsplatenygbichtis aroundedito Slesothe dpening of sed heusiagd second filler has
a higher flowability than said first filler. 13. The ion generator as set
forth in claim111l or 12, conprising a receiving room provided beside said
storing roomfor said booster rreans for receiving/storing nounted

conmponents on gai i i tLAf L SURROrt d by said supporting section.
1 February 200%' ngqﬁril(g\gﬁ%{g&% oé'}ha oc331§§§5et forth in any one of clains
11 through 13, 0 I Sl a bul kh ad for separatin id receiving room
and said stori n‘é’ﬁe%rﬁafl Omneggﬂer 1nge%81 Bo CBPB%@W? §omsp{51§|c6rﬁ gf sai d
first fiIIe and second filler eJon erator as orthln any
one of ¢l AHbRrae wﬁblﬁg& WEES pam@.géﬁw'{agewwé@ s piscingsaid Bm(mis a
natural nunber). 16. The ion generator as set forth in any one of clains 1
through 15, wherein the negative ions are Q2"(H20)" (n is a natural
nunber). 17. An electric apparatus including an air passage for passing a
now of air, cHAr&beéon gerrratpr @sspkfosihig cdaim Brcqepusiagdpstaringararorth i n

any one of clainms 1 through 16, disposed in the nmddle of said air passage
so that sd#pdfastening said lead wires, on peripheral edges of said window holes.

11. The ion generator as set forth in any one of claims 1 through 10,
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.

12. The ion generator as set forth in claim 11,
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.

13. The ion generator as set forth in claim 11 or 12, 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.



nounting section for said ion generating el enent faces the flow of air 18.
An air conditioning apparatus characterized by -conpri sing ah Febrary2006ér at or
as set forth in any one of clainms 1 through 17.

35

14. The ion generator as set forth in any one of claims11 through 13,
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.

15. The ion generator as set forth in any one of claims 1 through 14,

wherein the positive ions are H+(H20)m (m is a natural number).

16. The ion generator as set forth in any one of claims 1 through 15,

wherein the negative ions are O, (H,0), (n is a natural number).

17. 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 16, disposed in the middle of said air passage so that said

mounting section for said ion generating element faces the flow of air

18. An air conditioning apparatus characterized by comprising an ion

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



