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DESCRI PTION 1122/ 7/ 11T T T riiinnt!
GENERATOR, AN WMMIWPARATUS AND Al R CONDI TI ONI NG APPARATUS
Y NCORPORATI NG TECHNI CAL FI ELD The present invention relates to

an ion generator Go@gRid sing an ion genejating el eﬁﬁﬂwmr
substantially equal anounts of positive ions and negative ions according
to the application of a high-voltage AC 10 driving volt I
relates to el ectric apparatuses anBESCREBREON oning a mlummmmmff

i ncorporating the ion generator. Exanples of the above-nentdgped el ectric
apparatuses and air conditioning apparatuses include air conditioners,
dehum difiers, hygNIGHNERAPOR, AND EEEETRITIAPPARAPBECAND AlH they are
used mainly inside the roons of houses, the roons of 15 buildings, the
war ds of hospi t@ONDERIONIAN G ARPRARATER IPCORPOR SRIXGRUIHNDSARTEI n r ecent
years, _as the airtightness in |living space increases, there has been an
increaéing dermand for the devel opnment of a technique to realize 20 clean

and conf ortabhe, N e, particularly a technique to purify the air
I nsi de the’fﬁ i ngbé&agéﬁf‘?c:)r the purification of the air, conventionally,

there are w delyhusidsaht il tdiPrslatéd €8 adl RndSSiFaesk ddmPFQHE &ndon
circulating air flow by sucking the air inside a target space and

di schar gi ngprieratizig elem enigfor geseratiaind substardiallyrduab amadwitst dfopoditiye
substances present in this circul ating %;3 air _flow sugcessively with_ the
filter. HogB§ctndnegative kony agronding Hor the application Pﬁ@ valtage Ak e

4 . S . ; HILES
i v S ¢ el P i B leX & RGP b Bithsef Al A Roh idching
For exanplgpparhbesss aikcqipoRhfiie t{lad e agdndrapsls t o Exagphise bfhithe

furniture in a room . _ L
above-mentioned electric apparatuses and air conditioning apparatuses

include air conditioners, dehﬁmidiﬁers, 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 comfoi‘table 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 successivély 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



30 at the corners of a living room or the |like, and a sufficient effect
cannot be 24 OCTOBER 2007 2 expected in areas where air pw4GCTGBER 2067
necessary. Mreover, in order to nmaintaih the satisfactory perfornance,

¢l eaning and replacenent of the filter are essential, and consequently
there is a problemthat conplicated maintenance work including such

cl eaning and repl acenent nust be 5 perf9rned. Furthernore, the floating
substances in the living roominclude particulates such as dust and snoke

ticles, d bacter] h as f .and i teyd.a, Al
el ng . T1TRREIEE heterottaseoge & Arace b BRAredRE: Tl R EEr st e B e
(par 1 cul ahes)(A00 (681 H ofBctdr) Op PIBARKAEST PRANTEATYAL RblaeheltIbe e a

probleminterns of the latter matter (bacteria) nful to human body, .
that is, afaRkeffdrel esdentidpvald effeguentlantinot 13ea ghtobiemdthedcamsplitdted

bacteria breed under the condition of being caught in the filter ang@are
returned imeonterandeyiwerks packidingetshieh weaningeand replagemegt afpust| I'n
recent _years,, air .purifiers that inprove the bacteria 15 renoval effect by
using & f iR9EPTHEAe of antibacterial material have been put to practical

, but; i 16 ' y '
use, but; In acgﬁ?ﬁﬁéﬂl‘fﬂf{ﬁt@ﬁgﬁ%ﬁﬁ 'esgis) : %¥ Rercher RBReSofke inflete

obtained. In or 0 So e applicant of the present
appl i cati graiciasedsactpusi dydtngh dretduked pastdesnared bewtertnsaph asi fanghisch
20 the air in a_space is purified by discharging ions .into the space. This
met hod i s ampleokerhasdenig. pokirt Donifiegs ansingn agEhieraasr mestLogeRerAPYh@re
subst anti al equal amounts of. positive, ions_and negative jons, ik th

mi ddl e of eﬁ%ﬁ Vg:agéfg%’rs d@@@héf’g’i‘lﬁb énﬂt(‘?% _g]?a%il?uq]ag‘?s aar%dar(éael% é}fee,g and
di schggg! Eﬂ*e BeeRRRtdd YerdRas et NBAsH KR hopRoHleReThSeriist bf the lhttew of
air into the target space. Positive 1ons and negative ions are

gener at ed rhytteor(baictarigohstmid fonhuttm hody, i ap i saraufficedtaraeovalreffavdve a

]E a:_;n IOP \(/)m)@lﬁégqa,g‘p lﬁgorb%lg;%/d 8;c_aéwliaste$1{]p@ ggcltggilejxl Isrseegt &I?ger,]r a{eogonxgdi%%grg ee?nlgons

caught in the filter and are returned into the living space together with the
circ‘ulating air flow. In récent years, air pu_riﬁérs that improve the bacteria

15 removal effect by usﬁ1g a filter made of antibacterial material have been put
to practical use, but, in actual circumstances, satisfactory performances are
not obtained.

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

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

25  into the target space.

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

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



formof cluster ions. The ions discharged into the air gather around the 30
floating particles, mutually cause a chemical reaction, nalkd QGaQRER 20047
OCTOBER 2007 3 peroxide H202 or hydroxy radical -OCH as active species,
~-airy out an- oxidation reaction for renoving hydrogen fromthe floating
particles, inactivate the floating partgcles, and disinfect the floating
bacteria. Air purification as nentioned above is carried out by the
function of 5 ions which are discharged into the target space and spread

t hr oughoutperbeides fage; @andydhese l'mh@aglac@}braSt letiVe o8l ¢aAes, be®ir®r Pyt tan

di sinfect themand further act on fou]-snelli r}?wglrolat cul-es and harnfu

|
mol ecul es OEBdafERR ERRFHODJBH] SEHOYHAE haY Eﬁ SORERG Rgriicles,

sati sfactor urjfj.canion effect, overy k. ' get . Moreover,
si nce t he“&gffg‘t’%{‘e %lbengo8&&@%%@&5651@%%@%%%%2{ gléigégglgg W%ﬁ%qﬁm ch are
present in the naturalisRefibe, ad@lemiReRd dboveliRBarbiedyodldly ehatfigection b2O
(water) by oxidation reaction, there is no possibility that the cluster

i ons cRusgoenwhiehnert dlschakged hot. thAstalest sphee aabbseeadhdrovghgehdiat or
for use in air purification perforps the function of disi rg%gc ing flopating

bacteri a, spheef anct theseoions RChd rgefboatingetagtaygasthn Sesh Ot 1 EES, and
boen or et SR AR 1t DRREtale HpaNES Pt EAR e ot ol BHhEn S

n ( e 1 0n genera not only to air
purifiers,sh

. H%es?! S04 Ha bR ss Whied @by ad1aa119h ge b esdtidfacRpp aatifisesor effethg
with a flowof air, such as air conditioners, refrigerators and_cl eaners.

20 This i oRegeher ahtire tanpei spscean Moreayemersatdenthee chrsbert iws dischasged
di scharge el ectrode and an igﬁﬁcti on el ectrode dis osgﬁ to fzilce elachtot her
wi t h B0 di éntacthe epapeasnapneaHlsh RIS esPRE 1 the Rty W&%rjie mless to

ool e U450, 10 P P, St

This ion N be" co n a conpact cylindrical 25

shape in ypak&hiiReth ot Selstadonsahasdiesposenantd pellogimer of the axis
and the circunferential surface of a cylindrical dielectric, or_.in. a

conpact plate stmpesiribefi ghoverethendon garsratadder ave W SpoPeFBFAIR h

surfaces. %er%rms the function of disinfecting floating bacteria, the function of

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

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

25  shape in which the two electrodes are disposed on the center of the axis and
the circumferential surface of a cylindrical dielectric, or in a compact plate
shape in which the two electrodes are disposed on both surfaces of a
plate-like dielectric. However, when this ion generating element is to be
operated as the ion generé’cor, it is necessary to provide booster means and a

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



plate-1ike dielectric. However, when this ion generating elenent is to be
opefrated as the ion generator, it is necessary to provide PECHPOBERREVAN
a 30 circuit substrate to increase the input voltage froma conmerci al
.power 24 OCTOBER 2007 4 supply and generate a driving voltage having a
predeterm ned driving waveform and al sb necessary to ensure that their
installed positions are nutually insulated. Thus, there are probl ens that

it is diffi t ot I this,i. ti I t t teetrig.. -
appar at Us SSPBHRIEHG RS e v EI S BFE e Gried QLA L TRRRe EEVERE ¢ ha
appar at uséST6th et WiEHS , ‘

appl | cat P oR TR T Y me s e R T T BT O T oo re

i nvent i on phasud1BennERlgeW t Thilke thera afe gabblengs thet itlds dbfficaltptobbehys, and
it is an object of the present invention to provide an iaqn enera&or
capabl e ofthimiongenasitingtedeinent dormacizicsprpataiusembiharnEiamthese which
generating el egent fqQr geperating. posifi ions and negative ions according
to t h:é appi§téa ‘?%51183 o ﬁﬂ@ﬁp@@log’z}g@l Aﬁfﬁagﬁl@ilﬂ@ g\?&%%\ﬁggv&l{eﬂleﬁ%c}gt@&%ans
and a cirgyjit. t [ : YA : as a unit and of
15 being rglggoépﬁggﬁes%%{t?rﬁlg{nw%ggfﬁlgénaggg? ag%%?{?gg? ?%%hﬁgﬁ%l al so to provide
el ectric apparatuses and air conditioning apparatuses using this ion
generator. Another object of the present invention is to provide an ion

gener at or DISAHABEETRE QBB E] §I@Nve ions and negative ions in a
st abl e manner, nd also to pr Vi d? electric gagat ses._an %- r. o
condi ti oni ng apPAiaPESERT T/t Cei St ardt GPe A0 enE Ror
accorfq N9 H9vé ﬁeolﬁfeﬁﬁﬁrﬁnd e 8Bt 0P Phé BPesegi%@E(r%ﬁt%n ¢QFREVIe N iy | on
generating el ement for generating positive ions and negative ions by
appl i cat i genefaten cApabité uf bginotsmgenctedost enmpretnsze dydceambimogidn ion |
substrate for generating a drivi ngc,volta e to be plied to the 25 jon
gener at i ngerexaibng clemans e RARD IVEIHBF RPGRRVE AT AEFRBBYE for
t he boost er ans.and. a s ortin ecty { rt i.r cuint 6!{& r t he
R A
and a circuit substrate for generating a driving voltage .as a unit and of .
15 being readily used in a wide range of application, and also to provide electric
apparatuses and air conditioning apparatuses using this ion generator.
Another object of the present invention is to provide an ion generator
capable of generating positive ions and negative jons in a stable manner,
and also to provide electric apparatuses and air conditioning apparatuses
20 using this ion generator.
An ion generator according to the present invention is an 1on
generator comprising: an ion generating element for generating positive ions
" and negative ions by application of an AC driving voltage; booster means
and a circuit substrate for génerating a driving voltage to be applied to the
95 ion generating element; and a housing (common case) having a storing room
- for the booster means and a supporting section for the circuit substrate, the
housing integrally including a mounting section for mounting the ion
generating element therein. In the present invention, the booster means,

circuit substrate and ion generating element are configured as a unit by

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



gengrating elenment therein. In the present invention, the booster neans,
circuit substrate and ion generating el enent are confi gur e@443CTOBER 26§7 30
mounting themin the housing, thereby constructing a conpact ion 24 OCTOBER
.2007 5 generator that can be easily used in a wide range of application by
connecting it to an external power suppldy and control circuit. Moreover,

t he housing (comon case) is a box case having an opening in a part.

thereof, and includes the npunting section for he | - -1 Ng

el ement i FEEAEr idc_gﬁgr S:/a%]?g? h‘éa%‘g_enﬁlsr‘?éi; thé hiete h%g eo_()o% gﬁ?ﬁ%’%{éb%o%t er
means in aRnhRpah oSk 48 af edtaen APYSHBY sup B £9d LbRLAPURERRY Section; and

t he supporting segtl on tor the circuit substrate between the storing. room
and the mounti ngviseedsieen. thien hiohisin g doshnumt i cxse) vist B bbe caee dfavihg an

housi ng configured as a box .case having an opening in a part thereof. and a
10 rati onmemmangemrml@o{,h@nﬂdﬂcgé@r HR ¢ Ae0 B ERE RECHOTNEINERR 19% t he

peri phery of the opening, .t booster s is stored in_the_ bottom-section
bF  hed hoWPREA P A S dorigsrR T Scth B1F, OLTEn D e FPEt S TSUBLPT W8 i s
suppor t ed bto!agfe%bﬁte\ﬁﬁg Mn & QB@@%IdthPthgeeﬂgﬁé’ﬁl%géﬁngeﬂe'ﬁ%%ﬁ._ti@%sééé@i%n; t he
vol une specific resistance of the housing (co n case) 15 is set to be
equal to emdithbesupimtink Xedfdh Qr-thw ciroutthssbswasd hecween, tha stwing

possi bl e to ensure satisfactory insulation for the housing,_ and geﬂerate
posi ti ve irosm and Wegmaeuatingrectiana dndbie crasiuetionpPatly dhe ¥$eoh8iRi ng

is nolded,using a rgsin terial containin no _carhon. I n this
Lonst ruct ih(LSI)HI,sn?g C?‘éﬁﬁ{dgesﬁﬁea {3 g% &ﬁé%ﬁ@@lﬁ |%§‘f SREIGPE A PRRE EIF%JI%O{) Ad? the
housing at@%tigﬁgf 218 POSELE Weh 4 QNEh &0¢h BRARIA Y IcPaBeh i mShdfdldei TERder .

Furt her, e 1on generating el enent conprises a discharge electrode and an
i nduct i onpekiptergde thiwi cherfiage thadlvostdremenns hs atdied! imcthé bottohesedieameen,

That  the G SBRaRQUSEEe JEPLE 15 dBONRERS SERHERHGAD A rihin S to RS THERS G,
posi tive L.0nS Ad fEYBhLiFed L WehBall b idlirhYo:tseRE 8T bY
- Besides, the volume specific resistance of the housing (common case)
15 is set to be equal to or higher than 1 X 1018 Q-cm. In this construction, it is
possible to ensure satisfactory insulation for the housing, and generate
‘positive ions and negative ions in a stable manner.

Moreover, the housing is molded using a resin material containing

no carbon. In fhis construction, it is possible to ensure satisfactory
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.



conprising the discharge el ectrode and induction el ectrode which face each
other with the. dielectric therebetween, using the conpact 2400CTORERRDOT
el enent, and nounting the ion generating el enment on the housing with the
.30 di scharge el ectrode side facing outward. 24 OCTOBER 2007 6 In addition,
the i on generator conprises connecting' freans for supplying electric power
to the booster neans, integrally on the outside of the housing (comon

. Furth , ] tion for the i r at i t.
TS or ovi ded subsirarddifioqt | e, oty REReFRor nhohBRses: rrf BB Sl B e

Ul ! . 4 . , |
connect 1 o dE e L B R Rt Ly R e e e

facilitat ehednnesh i (Pominidh 8as€xt dnahepnuss, theppbynéimg sectiohriot the ioui t
and inprove the use of.- the ion generator. Additionally, the ion generating
el enent | gemeuating Semetuls acevisedsyuhateatipllyim paveaﬁqﬂew the tonppeing
connecéing_direction to such connecting ggaﬂ§ o) a% to.redyce the

e

possi bP| i thredEn tthetheFOgBREHAE R S2L S| 15 SHPSTRRCHBln %ﬁogﬁ?ﬁ%%% of
Ppest. g ol oo . ! g
ther eby. praoans b GiEETE Lo RELDA, SOPENRCH hidcialy BF (Be FRTRCM Bhe 2o

gener at or LRk $Sas UBPRICi figeNBAIRctioh with suppetdrnad poleri aupdenetdt i ng
el ement at a distance froma suitable installation surface when th%el on -

gener at or costrolsiziuitdndnimheoveashalusatafoine wur geperaipr-h AHELOHGHY;
section for the ion generating el enment.facin do rd. yn.this
const r uct o ,gqnﬁl'f%gréﬁﬂ’ﬁlﬁgl%slpgﬁg%?% M FB&?CBi %g%ﬁndg%b%rpﬁﬁgsls to
i ncl ”9? ng \Rﬁgn@@ﬁ%éc@ﬂlrgttﬁ&&%r?rto%ﬁgﬁ NYnoReVBE SHRRlY s8Nsk 8o 2k ket fiod
circult, en e 1o generator is installed on a suitable installation
surface wiplsibilgtyehut tingigegthertbois phacedowithetter atdungired swence phthag
downward, the ion generating elenment is sup or-tgd at a djstance. fromthe
i nst al | at iom gemerra%@,g ehanebl IBrER SOMRYY Ythd§edi O AIMALY BPREHO at
el ement duge tq contact. with the installatiaon. % Mor eover, the
mount | ng. SEETTRISTERERE Mam aescPabBiot o BRufitby diéinehd
' Besides, the ion generator comprises supporting means for
15 supporting the ion generating element at a distance from a suitable
installation surface when the ion generator is installed on the installation
surface with the mounting section for the ion generating element facing
downward. In this construction, in the mounting stage to various kinds of
apparatuses including connecting step to an external power supply and a
20  control circuit, when the ion generator is installed on a suitable installation
surface with the mounting section for the ion generating element facing
downward, the ion generating element is supported at a distance from the
installation surface, thereby preventing damages of the ion generating
~element due to contact with the installation surface.
25 Moreover, the mounting section for the ion generating element is
provided on a lid plate for closing the opening of the housing (common case).
In addition, the ion generating element is connected to the circuit substrate
by lead wires passing through window holes piercing the lLid plate.

Furthermore, the ion generator comprises fastening parts for fastening the

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



proyided on a lid plate for closing the opening of the housing (common
case) In addition, the ion generating element is connect 84 QETORERROGTI t
substrate by |lead wires passing through wi ndow holes piercing the lid
:plate. Furthernore, the ion generator cgonprises fastening parts for
fastening the 30 | ead wires, on the peripheral edges of the w ndow hol es.
In this 24 OCTOBER 2007 7 construction, by providing the, nounting section
for the iopongenesiah] By pebeiteAL ik trh@uht:ﬂgpb@cttﬁn{ dbr cfhesiioiy ¢drerapiegi ng

of the housing and nounting the ion generating el ement in the opening

t oget her welelmdrteon ithle ﬂlidaphltelfbl chosinpis bpening cvfet@ellzcelsmg |a§fia¢é@‘éli1§m°“
nounting. |.n addition, aSSI n% té}{?ol ead 5 wr for .c %ﬁd %% t%e ion
generating tha é‘?ﬁsrg@néh%lthE %mteélﬁ B WEHIE to@ﬁF Wit 4 B ol es
formed in the an a d &.ur r
fast eni ng ?%ﬁlwgagp\/\?% Q?%Pat% f%altls%t(‘:al éllEltl %] i %Hﬁft?tﬁ—% 063} )}%%gf’b gﬂtég&
faci i tsat egting finRidQingd RBeligA é’ﬂér@%ngB@EhQ&& aﬁﬂeth@&&b@ft SBRBSItES
insulation-nolded with a first filTer 10 put in the storing room while

the space tintweghnthéewiidoniboleabbrmadeimrnde tideplae gedermmiectngl drent s

i nsul ation-npl ded with ond filler the sp er ebet ween.
Mor eover, $#esiastorny %%&cf}lﬂi rrfastening e(}ﬁaga‘@%eéf‘mtfﬁgef ASWOIRE PREIS and

second fi eg ﬁggﬂ%ﬁ%#&ﬁ &St&%[ heeﬁﬁlﬁl rbf]the 125%% Q?%e secFurt her, the

first fill%d i nsu atlonsrenth ond 15f|IIer

while the secondBéslldlegr tH@go(ﬂ)slﬂéJQh%arfé Mﬂhb}énﬁ’ﬁ@ﬁédhmﬂh rssfirbt fllee. 1 n
this construction, by prOV|d|ng i nsul ation nol ding on the periphery of the

boost &0 neawsimbeistoting syag e wiheteden Sl)h@ betwedn thelsbicrat substyatehand on

generating.element by the fillers, .respective tabl e operation under a
P Gh dr i v 5 Eapetatins skmsBhis BySOBeR AR FaftmesSoll: it PREHL: ance

20 of eac htil%lséot%% tgniélsetfv&éelner MR RRCOME Fé1uhfd Slls&lﬁe r@él‘éﬁéncte%f%racﬁ'og her

than 1 X ositive 1ons and negative Tons can generated in a
stabl e mevhrefirsy filkkgtdahdosecohyl fillendhisey tgr batndtniess tthace 1t & 10HE L cm.

i nsul atin stren th when. selecti ng a filler for the periphery of th

boost er wwan he fimsachileny haseat Nighss ringniation strenath ot Iti/? ‘i

sel ec&%ng f%lé A Wiie fLl% sgpoeild 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 volﬁme specific resistance

90  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

strenéth when selecting a filler for the periphery of fclle booster means and

attaching great importance to the ﬂowabﬂity when selecting a filter for the

25  space hetween 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



25 space between the circuit substrate and the ion generating elenent, it
is possible to realize satisfactory filling without creati24Ogad0BER 2007
Additionally, the ion generator conprises a receiving room provided
:besi de the storing roomfor the booster ans, for receiving/storing
nounted conponents on the circuit substtate supported by the supporting
section. 30 Moreover, the ion generator conprises a bullchead for

separ ati ng.cb8giRd {dehtBETd 200 st&rih8CRioH NMito0 @ACANBtHAIE 6 L&Y ithgprfedemt f rom
each other sod t0 prevent intrusion of the first filler and second filler.
In this cdnstudgichi oft,thehérstrfilleredndorpmnentdlean tlne thisr congtrectbetr she are
received/stored in the receiving room proyvided beside the storin oom f or
t he boost dROWBEeTS CORMIPTRIIROR ety AHICBH aPRRSEALR a6t ﬁ@@hvec%%toé‘?é dgi ghe

substrate and the_ion genenatingd..element.is [ t izipg a
Further coRbaRtnE ShOGeREranan bk ror i I 58 s LRSS EREubaRy AL
fillerst rcfmeas%h'aPQtiQ diBEaPRUN G enGPRRINGAT SubStrbbea il tBE1én SERE AL
received/stored 1n the receiving room and thereby preventing application
of stress dlemelie¢ owsiaded onhoredyt sedlieingl@ forthke smhpdelf iaatgareratnri nkage

of the filler., Besides, the positive ions are Ht(H20 1n (m i; a natural
nunber), dfurthensopegths balklberd prevemtstheoiter (Fomsachingenrtde HOHBESY . In

t hi t ti t he, i on t] | I t | i, '
Sur r oundedoriip ety A the FaitihSn Dhbie dpEavey/ SO B §ie Srlivile 1008,
floating payd ﬂfélg’éyJp'i-e?feﬂtiﬂigsmﬂﬁ%ow SRtk RAGHRI0ANkEY BorBPasEnisthee whi ch

the ions are to be” "emtted, thereby satisfactorily purifying the space.
Fur t hED norte thesolidéfigateeeishrinkeeet ifdhe fAber on generator that is conpact

and easy to use_is.npounted in.electric ratuses and , air-conditionjng
appar at uses haviff§1aes.dihe RAREEE TR % ﬁg%@@f a&ilﬁ a %%félﬁai;lgu &%ﬁraﬂd
conditi On%#lg’ n%'g%ﬁg'ér LELE" Sre " 6];r(1-19§51at rsiga%d-fét‘?ﬁ"gf rﬁmﬁl%@r).t. hatynt rtﬁié on
generat or ‘faces e ai' f passage, ant 1[here_y purifying the air in the
respecti veoasfrulfishagRs iaAkentRa s gl dlbmenti @it eatdsotlueteraions istiremideat]
through the air passages. ' _ ' ' .

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 is mounted in electric apparatuses and
air-conditioning apparatuses havihg 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. 11is an exploded persp'ective view showing the first embodiment
of an ion generator according to the present invention; FIG. 2 1s a
perspective view of the appearance of the ion generator shown in FIG. 1,
seen from the side on which the ion generating element is mounted; FIG. 3

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



25 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an expl oded perspective view
showi ng the first enbodinent of an ion generator accordi n@24OCTIOBER 266Nt
invention, FIG 2 is a perspective view of the appearance of the ion
.generator shown in FIG 1, seen fromthe side on which the ion generating
element is mounted; FIG 3 30 is a perspéctive view of the appearance of
the ion generator shown in FIG 24 OCTOBER 2007 9 iseen fromthe opposite

side from f?ler%él épgh@kgopépg%e %i&efl%ﬂ? Ve, \FiI@%WAﬂfsheIe BIS%SAJ%EH€@V@@&%£ Qfean

i on genera s a plan view of t generating

el enent; Fifsefianseat £R1igh RGN SHOST SReidanFIGYiET aupladl ofegv biiehe \tbn VI
line;, FIG 1s an enl arged cross sectional view cut along. the VII-VIl 5

line; FIGgéhdratmgelespart RIE. \G mas esharfgednrobe sedamdlagewsiutealong 41Ei d
plate holding the ion generating element therean;. FIG 9,iS a Ccr@s:

secti onal ﬂ&& hWeW@h%vﬁSrf'@P éﬁT@é’éarﬁip‘Fl@séfseFH%n WBierE SEE BT %%Rﬁir?H
gener ator ,of t resent inventio i diticoner: .F : 1.S.a
gener abor ek e, DS Pl RY A AL RN KNP LA UG, AOpIRee |
gener at or jof) gide ﬂ%g 10h §581k o 1A WS i t 1D eBE01RI FTQUY i § inedrosEbEetiddali §da
perspective view shoving the appearance of the second ermbodi ment of an ion

gener at or sdewosHbagngoant beampphs efit tieneeplicetipn FofGan1 fori geaepatospetthoe

vi ew of the appearance seen fromthe |ower_side of FIG 11, FIG, 13 is a
per spect i \RIeseBiVIBHERLAY fé)nane@é&n‘fﬂ@lgpnﬁﬁng(lﬁr ARgenBrTO8Y SECHORY ér‘méoi |
and a circuit substrate insi a 5 housi - CaASE)oank 14 kge @
perspecti VeV 8&/0%1%’6\,1' ?116 %f‘h"mgﬁléam:? etho léﬁhj ﬁgagsl@?ﬂ%g) l%lrl e?%f gaen\?m&%c%wélﬁ]g?% f or

mount {09 t11RskQP i GEAH S it8 Gt laelBRkrifier IFEG. 18 i5adaepeqeed vikay shewisgow ng
anot her exanple of the structure of a w ndow hole for nmounting the ion
gener at i nghel apmerraneeGf the secoad ewdodiment of iancioint gelh enptormactordns &

generator according.to the p ent, .20 inventj.on; .and FIG _17 is _an_electric
Dot ant i ol tREUBICOPRE HRERP G L O 15 e REFREPHGE S eet e e e sfpfr
MDE FOR GRRVING) WL, Uitk LIVENT! € Fe. 110! 108 Nl spassvd Ridw i gesp! ai n
t he present 1T nventron in detai _

example of the arrangement of a booster coil and a circuit substrate inside a

15 housing (common case); FIG. 14 is a perspective view showing an example of

the structure of a window hole for mounting the ion generating element;

FIG. 15 is a perspective view showing another example of the structure of a

window hole for mounting the ion generating element; FIG. 16 is an

essential circuit diagram of an ion generator according to the present

20 . invention; and FIG. 17 is an electric potential waveform view of the ion

generating element of FIG. 16.

BEST MODE FOR CARRYING OUT THE INVENTION
The following descriptioh will explain the present invention in detail
25  with reference to the drawings illustrating some embodiments thereof.
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; and FIG.

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



25 with reference to the drawings illustrating sone enbodi nents thereof.
FIG 1 is an expl oded perspective view showing the first eddACHOBERNOTN
i on generator according to the present invention; FIG 2 is a perspective
.vi ew of the appearance of the ion genergtor shown in FIG 1, seen fromthe
side on which the ion generating el ene is mounted; and FIG 30 3 is a
perspective view of the appearance of the ion generator showmn in FIG 24

OCTOBER 20044004y $REM AL H%g?ﬁ@ﬁ?iN@.si.deAE W & RIGAS, shown in
FIG 1, an'ion generator ‘A according to the present invention conprises a

pl at e- | i kgeh@Fhtogehelcebtdiggetetratprisent hooaitton eonlpr{desostmatetdrspn?, a
circuit substrate 3, a commobn case (_hgbusi ng) 4 for hol di ng thgS
above- mengeverstindepement d, 5 haesten epihbepsteii meanp2 a2 Icigupt sitlestsatens

hol di ng the | ing el A BRY"af ')
Case 4. PRI daptr HOUTIA o LB Ot b AppBaHRER oF Spneo pim et "
generaling, o 1SRN it Fédlﬁi a2l P1tePk A }ﬁbﬁﬁh%fthte 6n R cOSAREA biNGnEl1emeNt

1, FI 6 1S an enlarged cross sectional vieWw cut along the VI-VI Line of

FIG 5, afithiebfsar/d 16 ¢lssaiy &Y @nge@nceazesdt.sectional view cut along the
VII-VIl line of FIG 5. First, referring to these figures, the follow ng
description wil FIexd & a nerepectresvient of bie eppearancemidbsdon: genpratidgent 1.

The ion generatin epent iS.con ucted b .for(ryn' a i d=hi ke

di schar gegé%ed:‘tfr Qg%fdﬁggﬁ @ns‘ﬁ??"a‘ﬁléi&fma g&i‘%‘? g ieg‘g)&%gif g#;' ?ds produced
15 by int Ll . [ - I £ Ko N TGgphat e
(upper di %@P%?%}gﬁég%\ﬁg%rgﬂa%%g(%Lg%\ﬁ[ogglo?lhegﬁi n tlﬁé%tf%:lgk?;sési%?‘r grc't7 i on -as
showi Qi n isFh&Senthrgsd &:osbudeytiogah vabwneut iakeng nhecVilovillelimet nHdEGLAS.

between the lower plate 11 and the upper _plate 12 to face_ the di,sctﬂar ge
el ect r odeFurst.azefestinants shesachiegresntia Fllowage Aesryntien (ohl sxpiape the

di scharge_el ectr.ode 20 wth a.di | c protective film1l5 as shown in
FIGS: 6 achodm%u%b?npﬁgh?69/\%ge%?laat%éné%iegﬁ%ﬁt%per plate 12 constituting the

dielectric subgheabs doneMitldy bhenpiotiact ionsthidid b, forining pagsd-bke to
use resin materials such as polyi mde and epoxy, or ceram c materials such
as al uni ndischarge electrode 13 on one surface of a dielectric substrate 10 produced .
15 Dby integrating a lower plate. (lower dielectric) 11 and an upper plate (upper
dielectric) 12 placed one upon another in the thickness direction as shown in
FIGS. 4 and 5, burying a plane-like induction electrode 14 between the
lower plate 11 and the upper plate 12 to face the discharge electrode 13 as
shown'in FIG. 5, and then covering the 't.op of the discharge electrode 13
20  with a dielectric protective film 15 as shown in FIGrS..Gl 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 desirable to use ceramic
25 mat_erials having excellent heat resistance and strength, and more
particdarly alumina.
The discharge electrode 13 and the induction electrode 14 can be
formed using metal materials which are ordinarily used for the formation of |

electrodes. However, in the case where the dielectric substrate 10 and the

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



crystallized glass, forsterite and steatite, but it is desirable to use
ceramic 25 materials having excellent heat resistance and #rQEFOBERZ007
nore p articularly alumna. The discharge el ectrode 13 and the induction
-el ectrode 14 can be forned using netal paterials which are ordinarily used
for the formation of el ectrodes. Howevé;, in the case where the dielectric
substrate 10 and the 30 protective film 15 are nade of ceramic material s,

it is pref rs&ﬁ&ééﬁ%k&%@‘is%@@% %Pcﬂjl?ctiolllem@ﬁ%w 9e §ﬂeeﬁfﬁ‘dr%$18£ Jf@etl@md t he

i nduction electrode 14 are nade of neta materials having a high nelting
poi nt, suchageriblsnfavery antdghohebtespoint,isnchr atetuhgstent dsd and ybenloaki ng
tenperatures of the ceramic materials. The ion generating elenment 1 as

descri bed iabmderite wishatansditlsy bakure teampsratpres of Grawargntinenaieaiadsi on

el ectrode 14 by tt.ern-printing,a tun t.erg1 rrpf)eriail lonth fr n%) face of

the |ower plate 11°BASHERE ngl‘?}lﬁ’inﬁéftgﬁéét lescipgdiabgvena O&’Eﬁjélre%p et 12
d L : d At _ aof: the f

nduct? on RrEfS daR AR the SN lod MeciRidd Be 130 RER Py ohiFRgten

pressure, raatestifleonfidenrogt tthee df skbdoger elewt [ Ddradd obynlBlumina sheet,
pattern-printing the.same tungsten material on the front face of the upper
pl ate 12. mMaeingethe tpqyrpladet 12 andde of 15 phaaing shieghiBacaverfidentties

ti t ti X .wh th i h | ectrode 1
Formed.  amatacent ye Fyed iS0ididh Siiethorbo H cHHEbBRaREE S Rerthet i 11 ng
at nospher %péﬂﬁ:a'%ﬁms Q?‘ii%‘e'sgu@,Gan@’thtelﬁefﬂ‘nﬁ%@aﬂg@ (ﬁ%&?ﬁlrg%d@le%é'o@l@dlg hgy
i nducti on | ectrode are connected to the rear face of the dielectric -

subst1@t e pterthp pugim fthelsaais ogegstentmaterlél pn eheifagnt feceuphire pppte 12
and lower plate 11, and an electrode contact 17 piercing the | ower plate

11, respedifteelly, dJorthpnt the mrgiective: 8he Ar aadei ¢galrenmagés ifermpdihved

bet th i h I L { I i t; N
Chrougn  H82EPEcpse: o eatis A8 i he QSrhaRR e tRaBe TR R ac s
16 and 17 5gan e ferimd, dret 8akad! ¥t by4do 4ol NgobhCouadeoh esoh dxidEdidig t he

.correspondi ng positions
: 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 blate 12 and lower plate
11, and an electrode contact 17 piercing the lower plate 11, respectively, so
that a high-voitage AC driving voltage is applied between the discharge -

20 eiectrode 13 and the induction electrode 14 through thé 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



with an electrode material in the processes for formng the electrodes 13
and 14, respectively. 25 As shown in FIGS. 4 and 5, the re4<sQeTRBERRZB07
di scharge electrode 13 is designed as a grid-like electrode is to
sincrease, as quickly as possible, the agount of ions which are generated
with the application of a driving voIté%e. Mor eover, as shown in FIG 5,
the induction electrode 14 is fornmed as a strip el ectrode whose | ength and
width are & . :he, ' whose
center. coiusréllg?1 géel ewéggatoﬁgoﬁn%{e% Hoéf S}?%eéjjésj&%%%'lg%%b %%%%QH?}% g%eggﬂiar ge

el ectrode JRBthandisthsrshadectirsdelesd goethrgor tihamn the propeetedrea ed tlf t he
di scharge el ectrode 13 is larger than the projected area of .the_ induction
el ect r ode industioaselectredeatldispasta eontrifuitarie @ lalanpe of tla¢ qxeles of WAS. For

i nst , th id-1i di sgh | ect, 13 ' ' f. 5 t
104 M X 26 ron Nl LESPRED. By ST ATANnth B SR A e 1 Reat R b, il ar | y
d hogi L al.l t [ 0 ; f adi tri
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fornmed by sdrpekinanlafle drdBbripbatAlyl it andidhhef (pRem phahe fildht fabethtieavi ng
a thickness of about 0.45 mm Meanwhile, the plane-like 10 induction
el ect r ode didlesssit sybatsite d Oohawygua sézavph 3@t Heowas Xf drind BePwediit he

| ower plate 11 and fhe upper plate 12.  \Wen proxj,mately 4.6, kY, (peak
val ue)  hi @ﬁwﬁ Wé&ettOA@eg’r by sigclmE é@%l%% nltte T Rodl e yore oz os
applied b e radess it ir pPeRkt i and
negati ve ?Dtg\rqg Hgg{}%sgx%%.l ﬁ892§03888¥\?§ﬁ§?%§:ﬁ WL;% em%\gﬁg%’ngggt%%ﬁgt]ﬂg& -
posi ti®n 28dabtianeedti-ode tideh boinggandzavf apoat €nant X ByY mtmevdsufochiesn of

pl asma di scharge that occurred between the electrodes 13_ and _14. This
yield of betiweps d$herfilewent platgpelt ormd: HEef uirarorPlase aRai r WPERiI Rlf%er for

an ordinary-size |jving.t te that the,yiel f. [ } ith an
i ncrease i pllﬂémé?ée!ygkf(; 1‘38@%@'(0}’%1822% 1}é’f)}try?geed%%ﬁ%lggsvé%%%ﬁg%gﬁvft an
i ncrease Efbc#}dﬁc?réﬂ’iT&HzV@r'a%aﬁﬁ)hé@M@M@en whee déereddsy inerasdondigmdds

increased, the yield of ozone _ _
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

20 the ion generating element 1 and also with an increasé in the driving
voltage. However, when the driving voltage is increased, the yield of ozone
also increases, and therefore_it is not desirable to increase the driving
voltage excessively.

Moreover, the shapes of the discharge electrode 13 and induction

25 electrode 14 and the size and thickness of the dielectric (upper piate 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.



al sg increases, and therefore it is not desirable to increase the driving
vol t age excessively. Mreover, the shapes of the discharge 2 @CTIORER 280And
induction 25 electrode 14 and the size and thickness of the dielectric
-(upper plate 12) interposed therebetmegg are not necessarily limted to-

t hose used in the above-nentioned enbodPnent and can be changed suitably
as long as the 1ion generating elenent 1 conprises a discharge el ectrode

and an i nduct i Ongh%lisﬁtéeﬂ‘é‘?a%i&@c&ﬁ%@%@@h@b?@éaﬂ f&ﬂeﬁtﬂéha'iﬁnFitKS ion
dielectric therebetween and 30 has a plate-like shape as a whole. 24
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using the 1on generating elenment 1 aa nment ioned ahove conprises th
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| oner facexrd prdvied i agroshi dilhgameinhewion dror sijendraatdshg casar i vi ng wavef orm
for the ion generating elenent 1 is formed and circuit, copponents 30 (only
one. is 10 shownTheuwsteuatssubstapte Btiora anbistyats satyacswifass W&%ﬂeé acgour

connecti on s .31 for .connecti.ng. the hi gh-vol tage terni nal . round
t er ni nal Ehgilé tlﬁé’ni WEJIEJ‘i% tae‘?lﬁ‘f‘ﬂzﬁl%gr 5?%’?&% ab%’i}g'{"gr “&aa'ie?orén gnld tlté%%?llgcti ng
parts 32 f : [ I r ahigngir&lie e 8 BHoWndedanigne
side int r%nlegﬁgﬁrﬁt%ﬁ ;ér%gfﬁgslr égﬁogﬁl@ﬁo?ﬁ?h%}&%ﬁcui]taérslﬁ%st ratgj 3?5(; aé to 15
cor r espondhotvihesuthi \Hanh Waatefoiton gerterseniingndictoni tré onmethted. t hEohower

face, and a wi ndow hole 33 piercing the front and rear faces is forne
i nsi de t kenpestiopdides lifes copnseene eHBEléé}’ogtl%geFWPH@%frgﬁth%ng d on
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_ 0 Form one suf common case 4 is
a box cas§Hayigwie EQehiaRHE Fhe APRNEErhOihg 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 rectang‘ulér opening for
allowing insertion of the circuit substrate 3 over the entire surface on one
side, and a bottom section with a semi-circular cross section on the other
side. The bottom section is divided into a coil storing room 41 and a circuit
components receiving room 42 by a bulkhead 40 with a predetermined

25  height, placed laterally to cross the longitudinal direction at approximately -
‘right angles. Moreover, on the inner face of the common case 4, a
supporting edge 43 to be a supporting section for the circuit substrate 3 is
provided over the entire circumference to protrude inward, at a height
position level with the upper edge of the bulkhead 40. Furthermore, in the

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



all gwing insertion of the circuit substrate 3 over the entire surface on
one side, and a bottomsection with a sem-circul ar cross 2QCISBER 2002
other side. The bottom section is divided into a coil storing room4l and
‘a circuit conponents receiving room 42 3y a bul khead 40 with a

predeterm ned 25 height, placed |ateral I1 to cross the | ongitudinal
direction at approximately . right angles. Mreover, on the inner face of

the commonsigasss 4hoavn)sfRPidking 809&idtPplate Be adesftppasd iatgiRechienalipr t he
circuit substrate 3 is provided over the entire circunference to protrude

i nwar d, atsepareitgpositposiinieachl @vidie Minghr sites dpperg extdeodfert he bul khead 40.
Furthernore, in the, 30 peripheral edge of the opening of,t co n_case 4,
recesses 44 (onl§sSdhe Batesy LIS MR NSEARE slfs%ﬁh‘BfeF%ﬁelthg"r% fhe
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| onger si des™t atl ng eac erral for s c case 4, it
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t he conmomedseldckswhenikenmieminacdse 4iemaltied bynmxingas @igmest mloded by

mxing a pignent intQq a resjn material, generglly, carbon_is added as the
pi gnent. ESEL&RAELT sé?ne]f?ji&é\?g?bo%il?l@é{d@aésv 1 RREEBE Ik SPEli3st388ce of
t he como ase 4 |s it 18 i (0]

sur i of entReiacEe B nb d 6P Pt oS PRESI AL Fa 4 RSB

gener at or jA. xlimscongmasit 1P idifodsalsle td hadsuresistifVdeh®nih anskisve glti viee | ons
are generated in substantially equal anounts when sufficient insulationis
ensurkdl, thepsitevel stfudtures fesideather] iob\genkeatognAgedsr earitngstete thatfagt at

this tull% is 10,000 .to 180,000 positive _ions/cc gnd 20 ,?Oq.t 430, 000
negati ve TBAL/RRSICNE JSRAGH BREBPOR 1908 oih 2ER5" Shebr BhePy SR RARBUAL of
negative 'a‘iﬂéu&fsev&%\?\ﬁ@ﬁ% nt"%igiﬁati%ei@, N8 EQMIRY (GaRE o g degedisi ng
aresin material to I ch carbon as a pignment -Is not added, the vol une
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t hereby ensuring sufficient insulation for the respective Eruc ures
i nsi de” t héonyac garve?dP 8P0L0 430,000 negative ions/ce, causing a problem that an

15 extremely large amount of negative ions are generated.

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

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

- 25 The lid plate 5 is a flat plate made of a resin maﬁerial, 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



20 At this time, the yield of ions is 190,000 positive ions/cc and 180, 000
negative ions/cc, and thus substantially equal nunbers of pdHECTEBERRABIAN
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made of a resin material, and has a rectangular recession 50 correspondi ng
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plate 5 has short |eg pro'gecti ons 55 havin circular cross section on

the four renension 20 anleloglki e gpn@hgéaloe;(?geﬁ@f theignrgenesating demephdn t he
1 faci ng BoMh RS s M ESr o et AR b Hhea i SR e L B ance.
between the nmounied gyt a6e BADIRE 5 Mas GBREE abl NGofdRITRRt 55, hatthef wnction
as supporting legs for preventing .
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 ‘ion
generating element 1, and function as supporting legs for preventing
damages of the ion generating element 1. This function can also be
20 achieved by forming the recession 50 with a depth greater than. the
thickness of the ion generating element 1 and using the peripheral edges of
the recession 50 as the supporting legs.
FIG. 8 is a perspective view of the lid plate 5 holding the ion
generating element 1, seen from the rear face. As described above, the
25  window holes 51 formed in the recession 50 correspond to the exposed parts.
~ of the dischérge electrode contact 16 and induction electrode contact 17 on
the rear face of the ion generating element 1, and the ion generating
element 11is 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



damages of the ion generating elenment 1. This function can al so be 20

achi eved by forming the recession 50 with a depth greater 2HLCTOBER 2007

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 perspective view of
the Iid plate 5 holding the ion genera}ﬁng el ement 1, seen fromthe rear
face. As described above, the 25 window holes 5 1 forned in the recession

50 correspepdide hhehexRasediRation, ol fHel«dicsenakors £hegtITeoercheliddst 16
and induction electrode contact 17 on the rear face of the ion generating

el ement 1tharisodlvéikieoprgectsomd bigané|grded Withsa cbateweebetweenhtheileadi t

substrate 3 with | ead vm',_re_s 16a and.17a welded to.the electrode. contacts
16 and 177irespkda japdl \L7a0m tthe WedthpAeresiLonotenged &gee%%éﬁ Gt ‘?Wé fdow

or ovi ded FARERE" ol R2ar e iegh P ERop R Al P PR e 000 o

by t haektlikeqnseiections 54 and guided with a distance between the | ead
Wi res@Gaagndnﬂa |én l’t he width direction toward the side on which the
wi ndow hol e 52 iSintertirechdddrlikenprectionst ©4 phrevidiedcan the wesiplwrel 3dges t o be

5 described | ater. Since the hook-like projections 54 provij dad on tgﬁe
peri pher abf éigewindewIneleqiSldSunsinre §ssastemagi patasor d8edsAAgVEst ©F or

the lead wires-1Ga. and 17a, it is posskhle.t. re i Cd

nsul ati ofiodh Claneds Berobin i rastTe AR TP TR SRR R aY hELFRR the (e
wires |eafb Y 8Sed 6004177 2HY WhSTy GORNERS iviges Al twirbHe 6al hERI 17a
substrate 3. The 1on generator A according to the present invention is
constluct eddyy cammdit g gh éhetoatheveercohfilgstrete Booster coil 2, circuit

substrate 3, co n case 4, and lid plate. 5 havipng the ion generatin
el ement 1 fixed Lifer ¥ BeHeYR0Tafn Cc%d%ﬂkgsc?oi b@lf bRASSRAL 180 R ?Sne

pot t om seatt e bfd niF chifleol ¢ BBbyban e e
hi gh- vol t 3ggBstreté NakoR@ordr@usd4t andi Hdl pPiteaBdhhtipigt the ion generating
element 1 fixed thereto in the ﬁ1a1111er as described below.

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

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

“ the filler 18 made of ‘an epoxy resin is a resin material having excellent
insulation properties with the specific volume resistance of about 1 X103
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 hooster coil 2 at the time of insertion of the booster coil 2
and effectively prevent occurrence of insulation defects due to mixing of
bubbles. Furthermore, the filler 18 should be put int.o ‘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



terginals 22 faces up, and insulation nolding is perforned by filling the
coil storing room41 with a filler 18 while preventing mi X4rQCFOBRRBNEE
by 20 vacuum suction. As the filler 18, it is desirable to use a resin
‘material having an excellent insulation strength, such as an epoxy resin.
Note that the filler 18 made of an eposzresin is aresin material having
excellent insulation properties with the specific volune resistance of

about 1 X {lﬁgﬂ@tthuqmleg@Izl@q}ﬁ%Eebétfwe%npart of the filler 18~»s put into the
coil storing room41 25 prior to the insertion of the booster coil 2, it is

possi bl e to sati sf@henar afternodiding for thet Sllde 18f tot ey baddobidifsptiie 2iratitt he
time of insertion of the booster coil 2 and effectively prevent occurrence
of insul at $1@1pstaefeec3t ss daserigdmindonghefconyuenl ¢ase Futhhargtortbe wher sideer 18

houl d be nto y. the.coil storin om 41 ndcrerrut aken
o v o1 Siadnd o Rine e TGPt g Rr R bt W3- B S ﬁﬁfom%@bﬁé@& ving
room 4z | o e 3¢0i J,cSt (o] Jaal gﬁig%)o 14,

t he bu%’khe%g&%g {Eﬁie{l{rpe%etlﬁ\?\eeﬁ) éfh lﬂBh ?eear %ﬁ#n%af (C),Fa}@ I@lr 18 to dry
and sol i di fghnddi@ncholedi31 fostd@smeamen?eolthelmetehesﬂ)ﬂ Ptabotbehe bovstar cade 4

t hrough the upper si de g) ning. This insertion is performed by directing
t he surfac®fxedvite dte edibs®ring temm %b@ydnewestlee téﬁ@lmh@@@ﬁtﬁmﬁ@,l

positionin e fo nnec ol 1 con tlon to.the oos,,e
coil 2 abo ? 38%?31 fn(%? t?ﬁ ﬁﬂlkﬁ% éocﬁP koo P PRI e 4

| nser {1 ng Afte: G QHbéltMpSﬂh‘éa&ﬁ‘s oF 44¥ hleh-YhRab oy Al ool besal tél‘niﬁlaﬂ he
bul khead 40 and the supporting edge 43. e insertion, the tips of
t he hilgh- vl taagk iheam teamidals QQopmhtlé_ﬁfg rfabmlﬂlélcoﬁndcﬂlmpdiOIEEriﬂ] paks 22
protrudi ng fromthe_connection_holes 31 ar wel| ded to the ‘%)rrespondl ng
posi ti ons Welsiedk ke tspeerreapendingt Resigionsufom dhgsupaeie face W ithet Fraut

wel di ng, tﬁ% %Ht%gét substrate 3 is supported fromthe |ower side by the
supporting ed and the upper edge of the bul khead 40, 15 and the hi gh-

vol tage termi nalw@ﬁh toh O Uiel dies M@l cixtli i sbiite 8 elsMiifpsrted 268 thaed as
t he supporting | egs by the booster coil 2 fixed by the filler 18.
- 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
22 are fixed as the supporting legs by the booster coil 2 fixed by the filler 18. .
At this time, the circuit components 30 mounted on the circuit substrate 3
ere received/stored in the circuit components receiving room 42 provided
beside the coil storing room 41, while the four connecting pins 34 protruding
20 from one edge on the same side protrude toward the outside of the common
case 4 through the openings provided in the corresponding positions,
thereby constructing the connection terminals 45 and 46 (see FIG. 3) for
connection to an external power supply and an external conti‘ol 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 piate 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



At this tinme, the circuit conponents 30 mounted on the circuit substrate 3
are received/stored in the circuit conponents receiving ro@hQCTORER 2667
beside the coil storing room41l, while the four connecting pins 34
‘protrudi ng 20 from one edge on the samsl i de protrude toward the outside of
the common case 4 through the openings %rovided in the correspondi ng
positions, thereby constructing the connection termnals 45 and 46 (see

FIG 3) fahe WBNNREHARE F30fcrh &K ENG birbeedulstiitkey3 andclarvdkiatasdd dont r ol
circuit. Note that the distances between.two connecting pins 34 of each of

t he 25 conhectimmarerasad s 45vandedpositionmegidhdilid edatet 5faothedonsodher so
as to avoid gccurrence of m staken connections.  After unting ' the
circuit suPSOERE é)fa"%iencqlﬁéwébé%ﬁ ﬁemtg‘oﬂéed Su%ﬁ%éwaé%%{?‘? bOIbgg?%r%n}ﬁ)l di ng
the ion geperating el nt_1 schl aggg [ t ing
is carri ec?lgrﬁlt%_glkﬁygaﬁcgggn{glpt h‘ggl\/ﬁnﬁﬁﬂpwggg%%l e g #%g%ﬁogq%ngpg}%‘;% t he
ol 8 3t e e e L ey Frtelp M oo
e conmon
case 4 in dedvdheéd;alpos tésprctigelshéo ithd qhatetidn sectibes t3@ppsivided opetting of

{aci ng. up KSR oA Of R ISR WY S A1 GB Lhets (LML RO P §BB AN R
I t 1 0} | f, the Ly t o A
above respetCHyBrpeuEe et BerchBlnbAi%el i of A5 BhEl a2 sPan BN %G,

face of theoideditd botRSid@kbagss oftlte lideMaké bt drrodéMetbd defdraiad, Jodidd the
t op- si de Opening of the conmmon case 4. At this tinme, the |ocking claws 53

provi Hed ovithdhle wirdespaybsgofecebses {4 mbuidedsomrthededfiplaesd/afeeoringts,

| ocked 10 with the correspondin cesses 44 provided on the ripheral

edge of t RBERBYGAT H3E GPTHREN S Hch DY d@ STty T GTHER | R CORSE e Hin e e

consequen t i 1S it th
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upper fac circuit s a suitable'distance to cover the

openi ng okubkigacoBnion Castable dibaAld €5 cover tiouopemgg ¢f flid tenmb® case
i nt roducecill t hrough .the w ndow

15 ~ After the mounting, a filler 19 is introduced through the window
hole 52 formed in the id 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 inventidn 1s 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 Wiﬁdow 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 heside 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



hole 52 fornmed in the lid plate 5 to fill the space between the |id plate 5
and the circuit substrate 3 with the filler 19, and the spdc@CHFOBERA00The
circuit substrate 3 and the ion generating elenent 1 is insulation-nolded.
‘Then, after waiting for this filler 191 o dry and solidify, the ion
generator A 20 according to the present “Fnvention is constructed as shown
in FIGS. 2 and 3. As the filler 19, in order to performsatisfactory
filling thsgsghatch® revéindamtbideibzhe icirchit despsedie t@elisfE@oosid abavi ng
an excellent flowability, such as a urethane resin. Note that a part of
the fill erfre® fienatesspausedthy thehehnipkege ofte fibker d9 dwangsolidsiastiong r oom
41 storing.the booster coil 2 25 throuph F@e wi ndow hol . 33 of the ciécuit
substrat e RERAPEhDPIPEERIAE ACCHIENER oAl bRFIERES HEGRI nddWRGPRLEHIO, o0
functions i the insulation by the filler 18. Mreover, at this
tinme, altﬁ%%ﬁgﬁﬁﬁ%&filler 19 tries to intrude into the circuit conponents
recei vgng room 43y!peaitadr besiddent @@r&:@'cbu%@bgﬁ;ﬁe Sheoik A oft thiesfilleit 1YSi on
is blocked by the bul khead 40 between the two 30 roons 41 and 42.

Accor di nglig,alshepphadtedhedepdmenes 16a andel T ofctlia i024g«CTOEER clen?nt 19

substrate 3 received/stored in_the cjrcuit c onents.receiving room42 are
free fromduamesso thadewenyachaf §ﬂ? ihrdxﬁ]gj’éeéf- tREWEV e, éﬂnqegﬁbﬁfreﬁ%@d wires

3 sconneci 1 i L e EatniEnt D05 B TR BRor ety p rdeElelin the

the shrinkage)ledral RAghs lf €he }¥ndosy BbRQ 5APRK AGWagtdedéRaihed diRsel fige and
17a of thée ion generating elenent 1, drawn to the |ower face of the |id -

pl atelB. Hoeldedr sestiotebetivessa |tdad igw r generaagaredernrat at eahd| theycirgyat

hook-1ike projections 54 praovi gg,d on the peripheral edges of tge w.ndow

hol es 51 (DSHAi T BEt HRECrHIRUIMLEVESS tREToHY Thoh EAIILes &1 G SHEEAELN t he

ion generatind.glesmpt 1 and the circuit substrate 3 is not affected by
the stress, thereby maintaining a satisfactorily connected state. The ion

generator A consThaitdredensrates A chestrabiedeas destathghabovaisadesignpdadh a

configuration with the ion generating elenent. 1 npunted on the

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 (n 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.



15 gutside of the common case 4 including the booster coil 2 and the-
circuit substrate 3 therein, and can perform an ion gener aR4QCTOBER 2607 by
connecting the connection termnals 45 and 46 to an external power supply
and an external control circuit, and c be easily incorporated for use in
vari ous types of electric apparatuses ch require air purification. 20
Needl ess to say, the range of the electric apparatuses includes apparatuses

whi ch.requi re purd Lkl 80 1oIG Ab! dib dbe cemtildeiat 0 digrauiatle inmichpas air

purifiers and air conditioners, but al'so includes electric apparatuses

whi ch reeghich iBWolvbiahixitn aofroal p atiel QU having 4 mutnhiper ofEldes ¢i holdsesor oon)
such as refrigerators, and electric apparatuses which demar}d p ififati on
of air totlst ieisdireelarnrnl and elheedisitroupreic haksofcthatrons fasp fbe letthe i on
generator ,A ca e ysed for. i de range.of el ectri ¢ apparatuses, .F 9
i's a c_rosga%ee]& %5&al951§’$(fem\ﬂlﬂ%’¥ryoﬁfﬁﬁl nG@xaa%h}?P erG%_tW_g appt ?lcg?}toéﬁfeof an
lon gefier gt ofe Q¢ NS, ?r éfcnéxdl{la\ﬁg%:tr' L ahQ 2faRlds g&'&gﬂt%{?@%rg sidend dpleG 10
is a cross séectional front view show ng an exanple of the 30 application
of the i omidenehbatorutvedagirapssgigel foreted RAbidXTRBHRRZODIdy 2budings 6Oviv i n
FIG 9, an air conditioner 6 conprises.-a' n_inlet 62, which is covered
with a fromnectrtdle Blethciang thaowtet 63ftogethes. oThpsivsorditiqngstd sickss

f ly d . Lo th . f ot he, f f
P & Do e oty OGS HECBUIaRE B0t B 093 BRI HETE oeh CRa E ot &
the front ,[,ag6:cqachaakix ehanast StiandeR danBLREACE: $he@iPiahdde n the

m ddle of a c alr passage forned insid mal n body housing 60 to .

conndd} t betlenlo8tastshamal bighdh cosidretirfitve ngBIGed. The air conditioner 6
sucks air fromthe inlet 62 with a rotatili on of the fan 65, éggls. ?Iovvn or
heats the air by ss6ht astaiii ¢ondifenpedt WLCINENGERCIBLOT ghaCITIMRE 0tthehe air
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rator accor resent I nvention

i's positignedideruinisd deuifaee %‘ﬂtth@tioﬁ%en@f’é’ch@@lﬁr@éinﬁ9? fatdwod flReofm@unt i ng
surface of the ion generating el enent faces a flow of air
in the air passage. After the mounting, when the connection terminals 45
15 and 46 (see FIG. 3) outside the common case 4 are connected to an external
power supply and the control circuit of the air conditioner 6, the ion '
generator A ioniies moisture in the air blew out from the outlet 63 by
plasma discharge, and generates and sends out substantially equal amounts
of positive ions and negative ions.
20 Here, the positive ion is a ch;sfer ion in which a plurality of water
molecules attach around a hydrogen ion (H*), and is denoted as H'(HsO)nm
(m is a natural number). DBesides, the negative ion is a cluster ion in which
a plurality of water molecules attach around an oxygen ion (O2), and is
denoted as Oz (E20)s (n is a natural number). After these positive ions and
25 negative ions are emitted from the outlet 63, as mentioned above, they
gather around the floating substances (particles and bacteria) in the space
into which they were emitted, mutually cause a chemical reaction, generate
hydrogen peroxide HzO2 or hydroxy radical -OH as active species, and
perfofm the functions of inactivating the floating particles and disinfecting

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



in the air passage. After the nounting, when the connection termnals 45 15
and 46 (see FIG 3) outside the common case 4 are connect e@4tQCIAOBER 200ial
power supply and the control circuit of the air conditioner 6, the ion
generator A ionizes noisture in the air_flew out fromthe outlet 63 by

pl asma di scharge, and generates and send$ out substantiall y equal ampunts
of positive ions and negative ions. 20 Here, the positive ion is a cluster
ion in whi h around.2 hydrogen ion
(H+), and @h%ex?g%ﬂeg)'haeghﬁé ﬁ@&?{&tmeﬁﬁhsqisﬁﬂ%ﬁal nunber). Besides, the
negative ion is Aschustein FIG.i 10, Wnh clir parifiasr allidsyanfinbet ervemed exith es
attach around an oxygen ion (02-), and is denoted as 02 (H20)1, (n is a

natural nublber )71, Afesr mﬁleiee ap@%ﬁﬂtnr \b@dirohguem@ 78, rraghtd an| ahewe}n tted
f th t th th t
srrjgsr,nt angeggf%gieccfafzeé 33@3@?% L he al}?rﬁ?tagg%?ﬁuﬁn?% 5 ﬁoé | ng

em tted, muiuals Vhézﬁi’t%? ﬂd’?_}li'& ThGRlkcfPLt 40 Q)’utﬂ? di%trﬁe hﬁf?ﬂ?&ﬁﬂp?ﬂ)ﬁi‘ﬂ de

H202 or hydroxy radica as active speci es, per ormth uncti ons

of inacti wtthrgnidie Bddahbagingaroi clhés aﬁdpdnﬁleﬂf”eehtm a30 fidie thleciafléthg
bacteria by the oxidation reaction; thereby purifying the inside 24 OCTOBER
2007 21 ofithie rpissiamnbike fhe, anichesridiefleateng substantes sonsanefsinssun i n

FIG 10, an ai ri 7 has an,inl.e vere ter 7,

e e 3 Bl B kS ol oo B BN B it b e TP e
fromthe filher uzjche%n'sﬁo‘iﬁ‘lthé"oht asgage 72 is formed in 5 front of t he
filter 71 an connecte to an outlet 73 forned in the upper part of the -
mai n b@dy housi Ag FQch The airrpptifieli &1 thesionk genkbratbr oA {adneldzmigetto thiet h a

rotation of the fan, catches the_ floati ngwsubstance cont the air
with the PrPsat inventignsssnonated pnidparion e QLhe-lrg 1rea|t1 e é1172

and sends §$‘fl§ 8 gda éch% gpﬁ m?uqr'tlj#egerw {fade KM fgen&%tﬁﬁ%g?éiﬁ%%ﬁ 7

the ion g@ﬁ present I'NVEN
part of thgdsl ﬂ@mﬁﬂeﬂrﬂ@hnmbl ai®fpdfagaim. rz@selagr@e Bi?omlﬁ@ar»heheche

mounting surface of the ion generating el enent’
connection terminals 45 and 46 (see FIG. 3) outs1de 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 nega’eive ions. These ions
are emitted together with the air from the outlet 73, and perform the
20 functions of inactivating the floating particles and disinfecting the floating
bacteria in the space into which the ions were emitted as described above.
Accordingly, the inside of the room where the air pﬁriﬁer 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.
1. - Like the ion generator A of the first embodiment, an ion generator B
shown in FIGS. 11 and 12 comprises a plate-like ion generating element 1, a

booster coil 2, a circuit substrate 3 (see FIG. 13), and a common case 4 for

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



facgs the air flowing in the air passage 72. After the mounting, when the
connection termnals 45 and 46 (see FIG 3) outside the corddCIQBRER 280%
15 connected to an external power supply and the control ‘circuit of the air
purifier 7, the ion generator A i oni zes,poi sture in the air flowng in the
air passage 72 by plasma di scharge, and perforns the operation of
generating substantially equal anmpunts of positive ions and negative ions.
These i onshy anevadingt edmbogetnresevditin fohethal foif reemetbtinguéletitent3] @nd
performthe 20 functions_of inactjvating the floating particles and

di si nf ect ingfacrsnbgantiadly vaparaliel torthendirepzare of theo comnedtiahternynglser e

emtted as, descrjbed ahoye. .,Accordin ., the inside the room where the
air puri fi%‘fa?ﬁi PHSE ?%{88 t@é’noutﬁbdep%%ﬁ “e‘)dinwntq‘?ées’g%%r@n&ef ORAP AL i t h
t he catchin g%% b i r il } erspective vie
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according to theTlps esehoh Peebtd 98 .coabgtuttdd by lebrhlsindn Peirs Rkt \casyisew of
t he appearance seen fromthe |lovwer side of FIG 11. - Like the ion
gener at or amdfa tlweki cate ebbddi berplacad ¢wh wemeratoshes dhewnonpedtioss. 11

and 12 comprises, 2 atorl ke L oh Aeneraling et & 5 Bosstely ol 2
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OCTOBER rovi ding a mounting section generati ng

el enent 1 pve-medtibace oauhsdanrtial | Wote that,dhl EIGE011 haddi2,edustiatioh t he
connection termnals 45 and 46 provided on the outside of the commpn case
4 forlGonnédheotiseloarge clestredadd foomead suppeyrentdiace eixiber ival sevratioR .

circuit. 5,The noR, case -5« construct ed. conbi ni ng an upper case 4a
and a Iom@?’elgﬁgg?zﬁf g@%&“ﬂ)ﬂ’%@d %ﬂ%d plﬁnonéﬁg%/%er. The connection
termnals 45 andy48;@cen Re-0Mi6€daf/kRBFNOREFEGAe] 6608, Obtatb evivdreheGaae 4a,
and the ion generating element 1 is nounted al ong a side edge facing the
above- nengennegboo R isimtabBddao tNat éht ahnedtiorFt@minkls dbdadP 4Gidrkdgbeat i on

10 of the discharge electrode 13 for on the front face of the ion
gener at i ngRSEtefeR Ry aE éM?CFlﬁnFltg%‘OAﬂafﬁﬁes tlae i gerepating element

15 1 does not come into contact with the surface where the ion generator B 1s
installed when connecting the connection terminals 45 and 4G 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 inétalh'ng 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 faci_ng downward, in a floating state with a space

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

FIG. 13 is a perspective view showing an example of the
arrangement of the booster coil 2 and the circuit substrate 3 in the common
case 4 with the upper case 4a removed. As shown in FIG. 13, the circuit

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



In this construction, as shown in FIG 11, ‘in the state where the ion
generator Bis installed so that the connection term nals 44 GOTOBERLRE0Z O
be inserted in an upward direction, the front face of the ion generating
el enent 15 1 does not cone into contact with the surface where the ion
generator Bis installed when connecti4d the connection terninals 45 and
46 to the external power supply and control circuit, thereby preventing

o eI LG FORL I, L sl 9 St M S,

the enbod? l"ustrate rough 3, rng t connection

process pert o5nBEy bhdInEradttdnef tHecikaiit gabefrat®B8. B so  that the connection
termnals 45 and 46 are to be inserted in an upward direction, the four

| eg proj ecti ons T jonogertedting ¢lhmepérli ishepahtadigea ofindew helecksformedso
hol ding the ion generagting element 1 th on support the ion gener.ating
el ement 113 dcPilg 1§, UPREIACEI80 AR ngfgt afas\d PRISPESHYE &10% %&%gn t he

front face_t hereof a t he. i nstal L.Qn:.S heneb I i ngy t he
functi‘on &8 ?)’_?aeIQ}QEﬁ O‘gglﬂrﬁgsg]sucg%l I?ﬁgaﬂhgﬁv@lgne&néé% glt(:;5 ?enég'el é(rgreéinjtm@.? 15%?‘1(”? is a
per spect i yige W 8o AW N 88 f AR/t Lheidf ﬁ{Hs@@ﬂﬁarﬁgiFeqﬁialttbetlll@O@a&tr@ﬂ coi |
2 and the circuit substrate 3 in the common case 4 with the upper case 4a
renoved. AsighosfthiensiBeGacd By duttingia poition 30 thelssie fae & the apptraddsed over
substantially the entire_ surface of -the bottom 24 OBER 2007, 23.section
of the | of@r eaxselant tadde kaghh gl e 15 gepeyading gg%‘é‘@ﬁt Jorpbh&esicdhd in

the |ongitudinal, direction the Ci [ e 3. Ihe Laon rgtin
el enent gIlgf%dvﬁguélno[déggianhgn\%mggr‘]%%? H@?‘%ﬂﬁ?&??ﬁiﬁ%& %ﬁlé ‘é’}‘%gl %(g@(\a 0 %ttﬁel g.
upperi (casghdashifitiessléfi thed iDL sheghitine \l@weshomi ¢ty the aeriptaiel edgk the

structure of the wi ndow hole 4c. As shown in FIG 14, the w ndow hole 4c is
for med t osarioeinghng shbsthane isad4sythmyeaf. tDBhe mandowrlable 4heayHie pracedansi de

[ace B SULLLTG & PRrLien e de, Lacs, ol e Beh £A56, fAbens 1
210N, TR ALREde R Lo, sk g on 1o
element 1 by using the vertical grooves 4d as g'l_lides, and bringing one long
15 side into engagément 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 generatihg element 1 is mounted as shown
in FIGS. 11 and 12.
FIG. 15 is a perspective view showing another example of the
20 stfucture of the window hole 4c. The window héle 4c shown in FIG. 15 is
formed With a thin removable piece 4f left on a side face of the upper case 4a.
By removing the removable piece 4f when mounting the ion generating
elément.l, the vertical grooves 4d and horizontal groove 4e as shown in FIG.
14 are formed. According to this structure, by forming window holes 4c in
25  the four sides of th.e 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



surtounding the three sides thereof. The wi ndow hole 4c can be placed in
position by bringing both of the short sides of the ion gerndr@CTOBER 208Nt
1 into engagenent with the vertical grooves 4d, pushing the ion generating
element 1 by using the vertical grooves 4d as guides, and bringing one |ong
15 side into engagement with the horizdial groove 4e. By pressing the
remai ning one long side with the edge of the |ower case 4b to be conbi ned
with the u

4a, the i ti X nt 1 i 1.ed
' Froo. TolGes T e ten e e MO SERENR el A nbthel el e
of the  2fhgliueiurael 1BeMAIQO%IA thoukh QUNIONIIOLS: M THEON N
FIG 15 s ornmed w't athlnrem)va e piece 4 ]left on a side face of

the upper geasfatdd. an BFICERNDV i gntdymlicdnml edgee whiveternd fviswrenhemuntdl teget he
ion generating elenment 1, the vertical grooves 4d and horizontal groove 4e
as shown wesFIGlied #o theidoeaperatieg sleient 1 bytusingdheirouiteof BIGf Brni ng

w ndow hol es 4c.in the four side t he upper_c 4a and .cutti ff
theI _rgmvabl e piI’écgﬁgf ]1?{{' the %%\fﬁhﬁ ée]&’(':eszﬁg?:%rad} ?Sét(‘c?nﬁ?f‘@rﬂ@'gdmé?e%t ﬁe
applicati i S I {1 : o POSA - i-ng a
desired p%gﬂj%%%g?l 1?2&?%%1 ?%ﬁedtwfbt%aﬂ;t r@mc%ﬁr%?\g}}? ﬁtgﬁ%{tt (ra{rB #nﬁ%%@s&?g'ggn% %\geagd
sel ecti vehyplsagthieans 9dotkrbokh Ac SSEGolidi dtgtd eelalye. appkbsatipe paitNext ,
the follow ng description will explain the application of a 24 OCTOBER 2007
24 vol t agB toowhich tlom S§dhes aowreqtedrpgah& shahtyy Bleathmr inpud-termina ¢fr esent
invention, FIG .16 is an essential circuit di,agramfor use.in the i

gener at Fy‘f11%1n}dl§‘l]|'@lti§ei &Pk EpP}%S\/@kﬁt é@edﬂgg o CRPBPERAWAR N tE ifgéit age.
was appl i i ger § : i i iyt | G
16 30 Gtk ARGRieh Y 40, Beriitle doikt QR BaouiRet e n gl iy,

and is cohnected to point P that is one input term nal of high-voltage

appl yi ng neans 90 through an SSR (solid state_ relay). In contr to point
P to which the $BR$3RapsAREIAEA t9dhmerey/cleged by %ﬁ@lwﬂé%gqaﬁpﬁh@a}ﬁi nal

of the hci:(%lht_rgﬁle} 295 PP l]ﬁ’l'c{]&orﬁ%%lntsel%%' S‘t\h%ert%cattl theCYMEST SQn&P Sér}ﬁaéc

be directly inputted by additiona]ly providing direct input means such as an

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

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

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

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

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

20 electric power is supplied to the high-voltage 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 s 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 Windi_ng 81P of a switching transformer 81 is

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

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

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



.10;commerci al power supply 80. Here, the point Qis grounded, i.e., a
ground line. The SSR is controlled to be open/closed by a2d@CTOBER 2ot/
SS froma controller 83a of a microconputer 83. Note that the control
signal SS may be directly inputted by additionally providing direct input
means such as an 15 input button, instedd of the microconmputer control. The
SSR is connected to the anode side of a diode D3 through a resistor RIl.

The cat hode. sSi: o) e & | $oC t e BYLY ctrode
si'de of A lsibRrce SN ThPSsETo! RRCRRIER Y Ao R AriE ey
capaci t or e dyS sﬁﬁﬁgﬁg(ﬁ% SchehewifiC grMBsistRl RIOWRRd Sappies 80 stiltabigh a
di ode D1. Wen the SSR i s , 20 electric power is supplied to the
hi gh- vol t agEagppioyihegcapantr 902 f r DletdiedeAD 2camdrél £ bad ppovided Suppkyer@0, and
a high voltage (a voltage_necessary for ion generation) is applied to the
i on gener 8t PAYEERCe AT 1 136 S3H@UFEnsrardornehd] \gesrplistee aSRCpRIYYF,
el ectrd ¢ power | Wt s lied to the, high-voltage applying,eans .90 from
The  AG cotnire s oyt sson a8obstn T i oo r AR e RTRaRE I B 1 0
the ion genehatieRdte!BEBMCoA dafPdyifBASEIUENt THe NBni BBSe it deNGhated. One
end of a primary winding 81P of’ a swtching transforiter 81 is connected to
t he positcompeisest 4 qoer of deciak ¢tleetiodpadiisohafi: elethedet h@ranehthdwetionhe
primary w ndi nq%}ES%jS of the switching transforner 81 is connected to 30 the
]f- )

SCR. A ca@lééit - resistors R3, R4 and R5 constitute a gate control 24
OCTOBER 2007 25 circuit for a SCR, The resistor R2 divides.the valtage of
the AC * comrer crarer Eoukrt Elrafin<ed FaskRIbEiRtaT nit b TgbleY” ©
appl i1@s acsuhdABHE betPbiR0end Ooft B eCRRFLT §fOk]ldefrodEe (HiRdesh O2diarmehaild are
provided to prevent a reverse flow The sw tching t ransf or mer 81 conprises
a secondaelpcsrodientidhof g1Siom geherasBogralamensildendahe given bhngemnenwly,ng

N ELT SRR TN N TR T U
and i nducféc@ﬁ‘yilfé SRLL0A8 1de 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 par'allel to the rectifying means, i.e.,
the diode D5.
The relay 82 is controlled to be openjclosed. (ON-OFF control) by a
relay con'tl'ol 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 83ais 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



A series circuit conposed of rectifying neans and switching neans is 10
connect ed between one of the pair of electrodes (here, the2diGCEOBER 2007
el ectrode 13) of the ion generating element 1 and the ground line (namely,
point Q. The rectifying means has an anode and a cat hode. Here, the
rectifying neans is nade of a diode D5,2@nd the anode is connected to the
di scharge el ectrode 13 side, while the cathode is connected to the ground

15 1i i de. Th i.t chi iS. f I 2. AL ' . C3

an ol ot ; GEELET S pereSeo e boateapdd | B e I bl Goans,
i.e., th i . 1 el 2H : ; OFF
I e e N o e T o i

m croconpyher c8acitcd0 (Fhedsr ehayedoritholSGRyAIked2 SOFF) outpestt; etthaht dre
sui tably processing and judging various jnput information IN to an input
unit 84 ofltemsativigceatemsuserevessedsiaicyale hsae thafelectuici petentialoat He i nput

it 84 is,.f : I t] .nod i fyi I nf ti f
cont 1ol SBEGR 1S MEGSGHNAR £ PHEVHS VGRS aF SBE g iopleral POREEAUAL and
is th I f: . i g ] [ of ot i I
envi ronmokt By e Mo e TRy I BRAS,  ALIEEPLER o S BRK Pan

sensor). dhthodwost {1 BOR 83 ahieSopere € oaf ofath@0gd te Qon ol eliictiit, @ndothp8CR ng a
control signal, etc. Note that sonme conponents in the m croconputer 83,
such as ais tnindth@N.c Wi thaS&Rn tuwed OV, IthesaphcitorcRgsrdisghiazgednhen
the SSR is_turned ON, alterpating 24 OCTOBER.2007 current .is applied
between t RBAJSELTpns s UF (18 16hls 1 GRERGIThE Sare iR b B e TR eIar t he
poi nt i 81hgh8]ay h%-gzkgg.eg@p ric%gRergi t Fihe,Re MndLauek
capaclldtaorgéz(l?lg caI1l rgegjl1 t%e SCI? i—>s ept OFF o.d%Next’, a\/\gen%he’que&I@It%ferarlllati ng
current imdwettosedl{zzecikclaésoMgenerdtied ehettier secopdbentvaldiag §1e & Pai nt Q
is higher than the electric potential at the point P), a voltage equal to
or hi gherSWFF&hHagfv?ﬁf@HWGr@dl-ta-ge is applied between the gate and cathode

of the SCR by the, oPAIS L BeRl Al 98 8P Y pEE U dpachAct 16aPTRa
resistance load, the secondary circuit of the switching transformer 81 is -
15 eq_uivalen_t'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 pote.ntial waveform view of the ion generating
element 1. The axis of ordinates shows voltage V, while the axis of
20 abscissas indicates time T. The voltage value is about 5 to 7 kV in the peak
(positive) to peak (negative) value of the maximum amplitude, and the
oscillation period of the oscillation waveform is about 0.1 to 0.2 ms. This
oscillation waveform is gener_atéd 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).



is turned ON. When the SCRis turned ON, the capacitor C2 is discharged,
and the current flows in the route of capacitor C2 --> sw t2{DGFOBER 2007
transfornmer 10 81 (primary wi nding 81P) -4 SCR -+ diode D1, and
tonsequently an induction voltage is also generated on the secondary

wi nding 81S. of the switching transfor@®r 81. Since the ion generating
element 1 is a pseudo capacitance | oad and resistance | oad, the secondary

circuit of _the switching transformer 81 is | ent Lowan

osci | | ati opinier €8 tiloré;&f ﬁérﬂ@ﬁé’r 691Wr1€s%‘?1diﬂ]r?éj éﬁ@re ?/Ctblﬁarg hﬁgl %fhe
primary- 5| C citor harg CONSiLTE t heoggeoONdary
si de, osci't at(ﬁg Hs® s‘flg%%é’ge ggbéjdfigl S a‘r%l’\dae\I%Z{}}tnrl|%:l pot egftl ?Hzglle \%gveform
view of t rﬁlb@ﬁoﬂeﬂﬁéﬁtéé& fiefne @Rt ellectric Theteakiad atf poindi Qat esccetbingly,
voltage V, while the axis of 20 abscissas indicates time T, Th ol t
val ue is dbastaie gendratdd isuchhthapetdle (Epfmelonflpﬂé)tl\mﬂ@@alé mada @5&%8‘9& ue of
t he maxi mum anplitude, and the oscillation period of the oscillation

wavef 0P m izegaiave 1qustistlgr@e.2 ms. This oscillation waveformis generated in
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80. FIG 17(a) s pot en wavef orm when the relay 82 in

the ci rC“'ttheOfelggcé‘? ﬁﬁth@cu@uf‘chﬁ‘m 16iatetlfé ON stafee( st ahe sthtr ehiche
di ode D5 is not tonnected), and substantially equal anpunts of fOSltlve

ions and rbgatiode Dénis emmag(mbraaﬂethe capatitonCRers adderl trperatiel By theows
an electric potential wavefarm when, t t or S, r t he
circuit o:‘ F‘B@ @bl aklee tevif%tlrléllwentéél SE%P%%E?F B o Ee 6%3@{%49 e%ro Hﬁ%é(ﬁgﬁ state
wh d D5
ot s 10 Pl Sss! B GAMEED St Ao AR in B1CH 1ER), AliEaCuodld

pot enti al t he di scharge
el ect rode allﬁogﬁ%q:ﬁ%s@nw\i@ﬁ§%ﬂ‘e %aneheebd n Whlennﬂmelezeloschmcecap@mtmén
seen fromthe electric potenti al oi nt Q _Accordi ngI 0
gener at ed thectapaatort 63 was 280afF, PPG @ asee i@lsé‘%ﬁaﬁp ,Qd}(bpegehvg

negative i.ons is large. Fur her more, FIG 17(c) shows an electric potenti al
wavef or m WABS/CC were measure

In an ion generator with such a circuit structure, comprising
15 rectifying means (diode D5) having an anode and a cathode; switching
means (reley 82) connected in series to the rectifying means; and an
electrostatic capacitance (capacitor C3) connected in parallel to the
rectifying means, the anode side being connected to one electrode (discharge
electrode 13), the cathode side being connected to a ground line provided on
20 -voltage applying means (high-voltage applying 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 D5 and capacitor C3
95 (hereinafter referred to as the relay substrate 89) is configured as a
substrate other than the high-voltage applying means 90, and the relay

substrate 89 is disposed outside the common case 4. |

" Note that the high-voltage applying means 90 is provided on the
circuit substrate 3 inside the common case 4. The phrase “outside the

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



the;relay 82 in the circuit of FIG 16 is in the ON state (i.e., the state.
where the diode D5 is connected and the capacitor C3 i s a®da@CINORER2DOEI
to the diode D5). The electric potential of the discharge electrode 13 is
Shifted in 10 the positive direction as,gonpared to that shown in FIG
17(b), and a small anobunt of positive izgns are generated. Wen the

el ectrostatic capacity of the capacitor C3 was 200 pF, 140,000 positive

ions/cc ang,3R0+000:.d18gatb¥8atd ®ASisChe MEDS tHRAGMETE of Fh@RomeRo®eRss al or
with such a circuit structure, conprising 15 rectifying neans- (di ode D5)

havi ng an anbdaecarwhditioat Whess tlsevirekdyi sghstreta $9(1semayng®) ovoarsdra@ddre n
series to the rectifying neans; and fan el ecirostati C capacitan&e, ,
(capaci t orotlgy th@inske sammop £ese| bl XX HBP1e, e Piary ioh Fin@Hn son YKo b de
side being connected to. one el ectrode. (dischar el ect 13) ., .t

cat hode si%d)é" a&@ﬁﬂﬁ Uc}ovhﬁ]égt 1§ P8 %erbelrgﬁé%dlﬁ Pr?é‘ngg%w\”&gﬁ“@ﬁ%%@v%’let1%351 '
appl yi B9 ARt 4 goN ehbagmARRLysog means 90), the rectifying means and
the swtching means are nounted on a substrate outside the comopn case 4,
other than a subBésides, dn titd chsé hef wal taagepapfibyi fog eanple,i shé nsrcalit ed.

In other words, in the circuit shown in FIG 16, a circuit. substrate 89
conposed slubskeatee|fayasR, thi gebapssulirfrathat] t efe CInstrucked ephafisrent

f dt t h | bst r at 9), i onf i bst hat e: ot h
han the REGREVUFEaGE alat ViRt MAIAE 46, 538 THENVER gt Cwpal o B§fs ™
di sposed ouL$de W8 oGO BERIE k&Y HthNeb Sk fidkasd e hi gh-vol tage appl ying

3.

means 90 i's provided on the circuit substrate 3 inside the commobn case 4.
The phdase "out shewrthesly36imenon oasdrdte (sddy haurlstraan8dh lvonoepthe

i ncl udi ng both of the condjtion,6 24 OCTOBER 20Q7 8 wherg.the re

Subst r at & *8SHI PRI A5H HHL SHUCHIRR TRfagH@r ﬁ%&%g%t%@n‘c KB I{agﬁ/‘ate
condi tion rel tr i : UGt ur - r
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appar at us d & aeieC th é:R® etwBeg efte{ AoEsibie Mauktbegl, a MbhHouisuhaidhi djstdneer el ay
5 substrate 89 on the commobn case 4. '
. 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 moﬁnting them on the common case (housing), a cbmpact
configuration is achieved, and therefore the ion generator can be easily used
in a wide rangé of application by its connection it to an external power

supply and control circuit. |

- Moreover, with the use of the common case (housing) constructed as
25 a box case having an opéning 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 furthe_r compact

30 configuration.



Besi:des, in the case of an air purifier, for exanple, the circuit
substrate 3 and the relay substrate 89 are constructed as di4OETOBER 2007
substrates, and the relay substrate 89 is nounted on a part of the air
purifier, without being held by the cormmon case 4. 10 Accordingly, since
the substrate (relay substrate 89) havi 2§ the rectifying neans and

swi tching neans and the substrate (circuit substrate 3) wth the voltage

lyi d th ff]
Per Lbetwaen, i { BPS0s SHBT (65 T o cPBHBY) Tt ER o e 200 (RSP oby

enabl i ng S(h%lalsﬁ@eﬁeééktﬂoqae@ ugHBs bam %Héll yhﬁgqak awonts | gf thdBoResbAT Ve
ions and negative ions. | NDUSTRI AL APPLI CABILITY As descri bed above,

accor di ng daget (hwupiiegers nioldedtishng asterte hheeridocsitainimgans cachog i tis

substrate and_ion generating el enent are confl ured 20 as a unit by

nount i ng tiesaide tohensoeniatidadery Hosslatn, foi hersarm o ek FirthePRe ate

achi evg and .therefore the ion. generator.,can be easily used .in a wde
f

range &’ﬁ’ﬁﬁlgﬁtl?%ﬁa PEERLREORSIRhSTAPLE 1 UN Dkt er nal povver supply and
control circuit. l\dg{'?léc?wo%erthe‘gp%}ﬂeu%%tﬂafn 1385 COMIRRe-GRE S g?!gx'g' dng

constructed as 0X C aving an opening in a part t

rational ai&argeenipriviier e dibchdigr denenat iang ehdneatting edevtrdddwihich he
openi ng, the booster. neans is stored in the inner side of the commopn case,
faci ng t hifage reasht iother sedty en didectrite therehpéwerat iangl dheniont genpwpting

circuit substra IS $ orted th rebetween % mgosm bl e~t o achi eve a
further c6ngact 1§6118‘6ﬂ$ ‘E%Prﬁ't]inr?hu YSEER PREaTHH ou ce’the
vol ungy spegkf Itﬁercﬁ%bﬁaﬁgtc@1e<afloalaemdeqaawo&a§&d (hRusiglefose ?%Esﬂaﬂe be
equal to or higher than 1 Z -cm or the common case (housing) is
nmol ded usianbieve esfurtiet eaana;bacctommigumgmmo aaai lfficientlyi senqrassipuseito

ensure satisfactory insulation t he cas nd generate positive
i ons and F@b%lfip@él?%é"‘? oS lﬁa Séll r?:e Tom the schalgee ectrode.

Furthermore, since connecting means for external connection is

provided integrally on the outside of the corﬁmon case (housing)z the ion

15 generator can be readily connecte_d 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 conn._ect the connection terminals easily without causing the-

20 mounting section for the ion generating element to face downward, thereby
preventing damages of the ion generating element.

The ion generator further comprises means for supporting the ion
generating element in a state separated from the installation surface when
the ion generator is installed with the mounting section for the ion

25 generating element facing downward. Therefore, even when a mistaken
installation takes place and the. mounting section for the ion generating
element faces downward in the mounting step including connection to an
‘external power supply and control circuit, it is possible to prevent damages
of the ion generating element due to contact with the installation surface.

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



Mor gover, the present invention uses a plate-like ion generating elenent
conprising a discharge el ectrode and an induction el ectrode4q@CTOBERQ2607
each other with a dielectric therebetween, and the ion generating elenent
Is mounted in a nounting section of the common case (housing) so 10 that
the di scharge el ectrode side faces outvwggd. It is therefore possible to
achi eve a further conpact configuration, and efficiently generate positive
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since the nounting section for the ion generating element is provided on a
surface subsaited stdtey faraddiglont cihte thermedomnotiks &t pessing theclead
connecting nmeans, it is possible to connect the connection termnals
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exter,npal power .supply and control circuit, it is possible to prevent
damalg1 S qu%célcftg%q generating el enent due to contact with the installation
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since thegwpdowheles frs, RaRst %ghiéllep{'@é’é‘are driving voltage and perform-a
15 stable operation.- Additionally, since the volume specific resistance of the
fillers is equal to or more than 1 X10!3 Q-cm, it is possible to generate
positive ions and negative ions in a stable manner. Moreover, since the
first filler to be put to the periphery of the booster means was selected by
attaching great importance to the insulating strength, while the second
20 filter to be put in between the circuit substrate and the ion generating
element was selected by attaching great importance to the flowability, it is
possible to obtain excellent insulating performances.
Furthermore, since the mounted components on the circuit substrate
are received/stored in the receiving room provided beside the storing room
25 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 booster means are

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



5 wres for connecting the ion generating elenent and the circuit substrate
are formed in the lid plate and fastening parts for the | e2d QCTOBER007
provi ded on the peripheral edges of the wi ndow holes, it is possible to
feadily connect the ion generating elenment and the circuit substrate
without a trouble associated with runniddg of the lead wires, and achieve
satisfactory 10 connections. Besides, since the periphery of the booster
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t he separatigg.di%{ance betﬁggn tqircircuit substrate and the ion
gener at i nd BEePRE i PRGG S AT ™t erfered by the presence of the mounted
conponents and achieve a further conpact configuration. In addition, since
the, receiving roomfor the nounted conponents and the storing room for

t he booster nmeans are 30 separated from each other by a bul khead, the
filler for insulation nolding 24 OCTOBER 2007 31 will never intrude into
the receiving roomand stress will note applied to the nounted conponents
with the solidification and shrinkage of the filler, thereby preventing
occurrence of damages and detachnent and achi eving



an gnprovenent in the yield. 5 Besides, since positive ions and negative
ions generated by the ion generating elenent are cluster i2M3CTOBERRIET
by a plurality of H2O nolecules, it is possible to inactivate floating
particles and disinfect floating bactgsia in a space into which these ions
are to be emtted, and thereby purifying the space satisfactorily. r 24
OCTOBER 2007 32 CLAIMS 1. An ion generator characterized by conprising:
an ion generating el enent conposed of a discharge el ectrode and an

i nduction el ectrode that face each giagmeith a dielectric therebetween 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 vol tage lt_%ltl)?o@g%érgg)rrtcgglrs?t%%egﬁieﬁE)a enerating elenment; a circuit

substrate having'a circ R BEE: "to said i on generating
el enent; and a hQusing havj.n storing roomifor.said boosting neans, a
supporting sect iag"rj%ge%e&‘flhngie??ﬂwt %?Iﬂg?*?%%ftarf&sal%%ﬁfwr@des@@t dn for
said ion genperatin | emept  therein ere said hqusing is a box case
havi ng anq{}@‘é‘iﬂ% e?ff?%é’%ﬁaﬁ'{atttﬁ%‘? &dFh ‘\é,\tvﬁﬂr éth as dicleqtrgnthergpesween dar f or
said ion generating elLenment in periphery of said opening, said storing
room f or Paraﬁw&lg%ﬁltl\ﬁ%m i nggativedensiand for genem@tingaegative isnsdihg sai d
mount i ng sec},i on, and sai d supporting section for said circuit substrate
bet ween s&PRLiCaEAN Afa dsiying ¥pliagsai d mounting section, and said di scharge
el ectrode is nounted on said nounting section so that said discharge
el ectrode faces aRRasigraneans fordoosting e weivingvoliage st bé applied to sdidion 1,
wherein a volume specific resistance of said housing is set to be not |ess
than 1 X penerating clemient; mociscuit sulpsirate havingsaitiatuio fomedrntes lingtan iaphi r st
filler put in said housing, while a space between said circuit substrate
and sai d itorsagerer genergting element; and a housing having a storing room for said

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



el epent is insulation nolded with a second filler put in therebetween, and
a volune specific resistance of each of said first filler 2n0CTEOREBR 2007
filler is set to 24 OCTOBER 2007 33 be not less than 1 X 1013 acm 3. The
ion generator as set forth in claiml1, spherein said housing is nol ded using
a resin material containing no carbon as a colorant, and said booster
means is insulation nolded wmth a first filler put in said housing, while
a space beieRAHessthand Xd%i 1 hbstrate and said ion generating elenent is
insulation nolded with a second filler put in therebetween, and a vol une
specific resistance of each of said first filler and second filler is set
to be not |ess thakheliod gentsate2asiset4orthlie claim penerator as set forth in
claims 2 or 3, wherein said housing. s nolded using a PPE resin or a PPS
resin whi oxhergl said hagwsing is waldegdrusing agein mategieh epatabing nosearbémas h i n
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nounting section for said i generating el enent 1s provided substantially

in paral | glenerating celement i vy idkulatibh omdlded aidthc oANS&IoNdY &N ut 7in The ion
generator as set forth in any one of clainms 1 through 6, conprising
suppor t i ngheehegveem andppyehime spegificiresistpone odtdanh ofedagdrdinst Htlemand st ance

froma suitabl e.i.nstallatjon rface engsaid ion generator is installed
on the i nsSFS\?Ichﬁ:[ISWW?%bS"\Rff%sgéﬂlhwfn t?i‘r‘é"secti on for said ion
generating el enent facing downward. 24 OCTOBER 2007 34 8. The ion
generator as selq. fiielibnl gdndfifoPischfofth  Uirhs biroyioh 7. wherein said

g
mounting section for said I1on generating elenent iS provided on a

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
clement 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.



lidsplate which is nounted to cl ose the opening of said housing. 9. The ion
generator as set forth in claim8, wherein said ion generat24dn@QCTFIOBERR00%
connected to said circuit substrate with |ead wires passing through w ndow
oles piecing said lid plate. 10. The;jon generator as set forth in claim
9, conprising fastening parts for fastening said |lead wires, on peripheral
edges of said wi ndow holes. 11. The ion generator as set forth in any one
of claims 1 throbghhgedon gemerason asaset! fodbsineanyrenefi daimsdl tirowgh ol ded
with a first filler put in said storing room while a space between said
circui t suhereat saidmlosmting sentiongfensaial iongenkeatingt elemenniratided-¢ips ded
with a second filler put in therebetween. 12. The ion generator as set
forth in didphad whisthsreoonteditd closeshe bpbhiag ofagidhdisgier i nsul ation
strength than said second filler, while sard second filler has a higher
flowability than said first filler. 13. The ion generator as set forth in
claim1l or 12, conprising a receiving room provided beside said storing
room for said ter means, for receiving/sioring nounted components on
said circuit s glfhreaxpg gflﬁ‘ﬁf?é?’i%seﬁfortgé‘?élpag@pﬁ)orti ng section. 24 OCTOBER
2007 35 14. The.,ion generator as set forth in any one of clains 11 through
13, conpri si ngwélebﬂpkﬁggd 190, SLCHAHE | SAGMERY dS r edwiegiedg to osaid apigcwhi d
storing roomfromeach other so as to prevent intrusion of said first
filler anduSsiEdgavith {qadgwireg passing:throwghyunede dolespieeingfsaid hd peteny one of
claims 1 through 14, wherein the positive ions are HH(H20)0m (mis a
natural nunber). 16. The ion generator as set forth in any one of clains 1
t hrough 15, wherein the negative ions are Q2 (H20)" (n is a natural
nunber). 17. AnlOe(ldetion genpratorasusst forth irdelagm &) camprisagsfagtening paessi ng a
flow of air, characterized by conprising an ion generator as set forth in
any one offor fastening 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.



clai-ms 1 through 16, disposed in the mddle of said air passage so that
said nounting section for said ion generating el enent facekst QRdTOBBR 2007

air 18. An air conditioning apparatus characterized by conprising an ion
generator as set forth in any one of chains 1 through 17.

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.



