1 February 2006 1 DESCRI PTI ON | ON GENERATOR, AND ELECTRI C APPARATUS AND Al R
CONDI TI ONI NG APPARATUS | NCORPORATI NG THE SAME 5 TECHNI CAL FI EliD FEka-urs @i 6
i nvention relates to an ion generator conprising an ion generating el enent
for generating substantially equal anmounts of positive ions and negative

I ons according to the application of a high-voltage AC 10 driving voltage,
and also relates to electric apparatuseg and air conditioning apparatuses

i ncorporating the ion generator. Exanples of the above-nentioned electric
apparatuses and air conditioning 3§€§r§&§ses i nclude air eonditioners,
dehum difiers, humdifiers, air p ¥ TION fan heaters, and they are
used mainly inside the roons of houses, the roons of 15 buildings, the
wards of hospitals, cars, air planes, ships, etc. BACKGROUND ART In recent

years, as the ai JONUHENERATOR, ANDOEEERCERIC APFRSRATUSAND AIRS been an
I ncreasi ng demand for the devel opnent of a technique to realize 20 clean

and conf ort abl cECONDHIGNEN 6 APRARATUSINCAORBORATING THBR SANIE t he air
inside _the living space. For the purification of the air, conventionally,
there Sare wi dely used air purifiers which are designed to produce a

circulati ' I ucking the air inside a target space and
di schar gi %E eNg:‘rQitVﬁ#rcﬁ(;IU%h a suitable filter, and to catch floating

subst ances presephe pReddttSinvehtidhaleldids tdnrPidn EbANraTbE EaRPIISBIY ati ol t he
filter. However, inthis kind of air purifiers, floating substances are
renoved ongendratimgt élemmnt fouckaprating sulstaniiallp osynal saydouhtss of posisive

difficult ~to giye the air purifying effect throughout the |iving space. For
exanpl e, YOR&r %r‘%egﬁlt’é’lﬁl RS ascording tojthe "’E‘%P%log(jhg‘t‘%h'ﬁé &:{s ‘&@rni ture
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apparatuses incorporating the ion generator. Examples of the
above-mentioned electric apparatuses and air conditioning apparatuses
include air conditioners, dehumidifiers, humidifiers, air purifiers, and fan
heaters, and they are used mainly inside the rooms of houses, the rooms of

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

BACKGROUND ART

In recent years, as the airtightness in living space increases, there

has been an increasing demand for the development of a technique to realize
20 clean and comfortable living space, particularly a technique to purify the air

inside the living space. For the purification of the air, conventionally, there

are widely used air purifiers which are designed to produce a circulating air

flow by sucking the air inside a target space and discharging the air through

a suitable filter, and to catch floating substances present in this circulating
25  air flow successively with the filter.

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

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



2 expected in areas where air purification is necessary. Moreover, in order
to maintain the satisfactory performance, cleaning and repl acemneddriry 006
filter are essential, and consequently there is a problemthat conplicated
mai nt enance work including such cl eaning and repl acenent nust be 5
perfornmed. Furthernore, the floating substances in the living roominclude
particul ates such as dust and snoke par%icles, and bacteria such as fungus
and coli bacteria. Air purifiers using a filter as nmenti oned above are

effective against. the forger matt er. arti cul at es) arﬁ can.give 10
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together with the circulating air flow In recent years, air purifiers that
i nprove t heabgehanta ¥6rk enwhadingf fsech bleamsnggandf réplacemede ofust be

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

ci rcumBt arﬂ%g‘?rf%%(%-i sfactory performances are not obtained. In order to

sol ve such probl he .appli . of t resent ;application pr sed a
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positioning an ion generator for generating substantially equal arounts of
posi tive izank cahdbaeigatd. veAinmpsyifierst heingmiad il erohs ampasisage fbovediazehar gi ng

a flow of r into a_targeﬁﬁ space, and dischargi ng She positive_ions and
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caught in the filter and are returned into the living space together with the
circulating air flow. In recent years, air purifiers that improve the bacteria
15 removal effect by using a filter made of antibacterial material have been put
to practical use, but; in actual circumstances, satisfactory performances are
not obtained.
In order to solve such problems, the applicant of the present
application proposed a purifying method based on a new concept, in which
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 lonizing moisture in
the air by plasma discharge, and have a form in which a plurality of water
molecules attach around hydrogen ions (H') or oxygen ions (Oz), 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



1 February 2006 3 peroxide H202 or hydroxy radical -OH as active species,
carry out an oxidation reaction for renoving hydrogen fromthe fFéwatdfg 2006
particles, inactivate the floating particles, 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 throughout
the space, and these ions act on the f3oating bacteria to disinfect them
and further act on foul-snmelling nol ecul es and harnful nolecules to nake

t hem odor] ess. an rm ess, thereby obtaining a satisfactary purification
effect oWt g#tr&?zr Qrfg}’%‘é)t“ysﬁﬁg%@fl\/bﬁo%rﬁc WenEReERY ERUT AMY i Hhs
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reaction, ihAetieatsStHroflofwss phititley, Ah@didiAfece ths fRatingtsactadge envi ronnent al
pol lution. As described above, the ion generator for use in air purification
perforns the funiiriprifdatitrsaafeentioged bbeve mychatdeontaby the faoneon of of 15

maki ng_foul -snel | i ng substances odoyl ess, and the function of ki ng har nf ul
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whol e ran ectric apparatuses dea ow of ai F, as air
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i on generating el enent which has a discharge el ectrode and an induction

el ect r ode afiosipss eahd bafradessableradishebtaining aasatishhetoryi putifieatebeteffeeh and
perforns plas di scharge by application of a high-voltage AC driving
vol t age bé’c‘ﬂfo‘ég‘iet fralieg Egrgedadace. THHACPYR, G glf-‘? R EER ABR aB%eCP
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el ectrodes are disposed on both surfaces of a plate-like dielectric.

However, whrsaihthtsthathgatestar iogs edweenvikenmentad padbdiat.ed as the ion
generator, it | SAsn %‘Scsﬁﬁ‘é&’ a %Vg,r ?:l\ﬂa di%nbgggélg%rnggp Susaen{jn aair purification
performs the function of disinfecting floating bacteria, the function of

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

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

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

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

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



30 circuit substrate to increase the input voltage froma comercial power 1

February 2006 4 supply and generate a driving vol tage havi ng alpfeggl,_el;@,_:}mm
driving waveform and al so necessary to ensure that their installed

positions are mutually insulated. Thus, there are problens that it is
difficult to apply this ion generating elenent to electric apparatuses

ot her than those which 5 were designed pn the supposition that the ion
generating elenent is to be incorporated into them and the application
range is limted. DI SCLOSURE OF THE | NVENTI.ON The present .i.nvention has been
nmade wit h sup®la mdifgessrateng dnbingovelbege havong ermredateuiningd dnivinrg ect of
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subst r at e they igegeratadtiigy aledidi figeleotiagppasatasedivthanthaf tHssdehich readily
used in a wide range of application, and also to provide electric

appar abuseserandesigned ondilie swppapitippahat tbesionsgeangrating ¢lomegériertat lor .

Anot her object of the present i.nvention is to provide an ion generator
capabl e ofﬂl@%‘iﬁ’éf"ﬁqdﬁ&tg&‘?lﬁ §Edit¥}ﬁsa aheP AP 15 bﬁ?t?“ﬂ a stabl e manner,
and also to provide electric apparatuses and air conditioning apparatuses
20 using this ion generator. An ion generator according to the present

i nventi on IS EHORYURE G ETEE gNVORATON ng: an i on generating el enent for
generating positive ions and negative ions by application of an AC driving

vol tage; boost eTlreepnssensndventpnchas bseshade evitlbrthgeaion atfi segviagdtiiesi ng

vol tage to,be applied to the 25 i.on generating el enent; and a housing
(cormgﬁ ca?%)@yewa&v g15 28dat ihgn okt Hghe PeSTGSYER IRB AAPT Rde2%5 ihor t i ng

coct1 o1 T gl Akl SN ek IOUPUIRCL AL T
present i peaetang eldifeRPAS!BMAREANS, postiive bils b akEati®c atis heddraaer ati ng
el ement are configured as a unit by
to the application of a high-voltage AC driving voltage with booster means
and a circuit substrate for generating a driving voltage as a unit and of
15 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 ilon generator
capable of generating positive ions and negative ions in a stable manner,
and also to provide electric apparatuses and air conditioning apparatuses
20  using this ion generator.
An jon generator according to the present invention is an ion
generator comprising’ an ion generating element for generating positive ions
and negative ions by application of an AC driving voltage; booster means
and a circuit substrate for generating a driving voltage to be applied to the
25 ion generating element; and a housing (common case) having a storing room
for the booster means and a supporting section for the circuit substrate, the
housing integrally including a mounting section for mounting the ion
generating element therein. In the present invention, the booster means,

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

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



30 nounting themin the housing, thereby constructing a conpact ion 1
February 2006 5 generator that can be easily used in a w de rangefuary 2006
application by connecting it to an external power supply and control
circuit. Moreover, the housing (conmon case) is a box case having an

opening in a part thereof, and includes the nounting section for the ion 5
generating elenment in the periphery of §fhe opening; the storing roomfor the
booster nmeans in an inner side of the housing, facing the nounting section;
and the supporting section for the cirgujt substrate between_the storing
room and tSRIGFBEM ithat <@ iken easHyt mised cendt widkei sAnS oh apmdicatiencbyt he

housi ng confi gut.ed . a_box case havin n_ogenin 1i n_a.Part t hereof and a
10 rat I onat RE ARG LN e RET B RIS B HERL AR 5 CRLEMEHE | s mounted i n t he
periphery of thel\fl%?@d?)e?,gﬁhé hgohORg! ?Eon'ﬂﬁ%ﬂscés%)?soraeq)dxn chbe lp.ﬁlihgnhﬁec_t' on

of the housing, facing the nounting section, and the circuit substrate is

support ed dgeiapenwegmartatheesphicind enclgdsernht onouatimeakeatbsh fBeshedsn t he
vol ume specific resistance of the housi n% (commpn case) 15 is set to be
equal Ho oFensirghag elpmant ix theterihezmof the vaesings the steuingroomtfor ghe
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it is possible to ensure “satistactor 20 1 nsul'ation tor the housing an

gener at e peshi avid tlonmandimesgattioe | hnshisncoastiSicilne withngie ubainf hke, the
ion generating elenment conprises a djischarge electrode and_an induction
el ect r ode hseng fcanBgeeshastehex whichbavidigelieepening tharmsiéttheraef aaddai s
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t her ebet wadnthaidiongirdghefacoigpsbé monngagesationg and the circuit substrate is
supported therebetween, a compact ion generator is realized.
Besides, the volume specific resistance of the housing (common case)
15 is set to be equal to or higher than 1 X 10 2-cm. In this construction, it is
possible to ensure satisfactory insulation for the housing, and generate
‘positive ions and negative ions in a stable mannex.
Moreover, the housing 1s molded using a resin material containing
no carbon. In this 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.



el ement, and nounting the ion generating elenent on the housing with the 30
di scharge el ectrode side facing outward. 1 February 2006 6 |n pasif 4y (3606
ion generator conprises connecting neans for supplying electric power to

t he booster neans, integrally on the outside of the housing (conmon case).
Furthernore, the nmounting section for the ion generating elenment is
provided substantially in parallel to tge connecting 5 direction to the
connecting nmeans. In this construction, the connecting neans for external
connection is provided integrally on the outside of the housing so as to
facilitate connelgtiastditipnh tglﬁ &%t egeRArafEnWs P PSSy complectoentmeinsgiforui t and
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t hereby preventing damages of the ion generating elenent. Besides, the ion
gener abor dvegiirsds Hepponnectingrennsns.orln 1bisgppstrtictignt hiee i wnngeiegat i ng

element at a distance froma suitahle installati surface when the ion
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circuit, when the ion generator is installed on a suitable installation

surface with gdveratingtalemeséas moutted ehe swlagendrsnntigllyl ienpatalfeddong

downward, the ion generating elenent is supported at a distance fromthe’
et aillat (1B et W (dReschiop 5?&}@% CRBN B dUCHRS 1R 3P oip Fedteathag
el emrent d -G ] inst al j : : r e
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generating element is connected to the circuit substrate
thereby preventing damages of the ion generating element.
Besides, the ion generator comprises supporting means for
15 supporting the ion generating element at a distance from a suitable
installation surface when the ion generator is installed on the installation
surface with the mounting section for the ion generating element facing
downward. In this construction, in the mounting stage to various kinds of
apparatuses including connecting step to an external power supply and a
20  control circuit, when the ion generator is installed on a suitable installation
surface with the mounting section for the ion generating element facing
downward, the ion generating element is supported at a distance from the
installation suxface, thereby preventing damages of the ion generating
element due to contact with the installation surface.
25 Moreover, the mounting section for the ion generating element is
provided on a lid plate for closing the opening of the housing {common case).
In addition, the ion generating element is connected to the circuit substrate
by lead wires passing through window holes piercing the lid plate.
Furthermore, the 1on generator comprises fastening parts for fastening the

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



by lead wires passing through w ndow holes piercing the |id plate.
Furthernore, the ion generator conprises fastening parts for fRstahiey fos
30 lead wires, on the peripheral edges of the wi ndow holes. In this 1
February 2006 7 construction, by providing the nmounting section for the ion
generating elenent on the lid plate for closing the opening of the housing
and nounting the ion generating elenen¥ in the opening together with the
lid plate, it is p055|bletoreallze satisfactory mounting. In addition, by
passing t Wi gn t : ener ahing .el d the
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Further, the first fL]lel has a higher msulatlon strength than the second

15 filler, while the second filler has a higher flowability than the first filler. In
this construction, by providing insulation molding on the periphery of the
booster means and in the space between the circuit substrate and the ion
generating element by the fillers, respectively, a stable operation under a
high driving voltage is realized. By setting the volume specific resistance

20  of each of the first filler and second filler to be equal to or higher than 1
X103 Q-cm, positive ions and negative ions can be generated in a stable
manner. In addition, by attaching great importance to the insulating
strength when selecting a filler for the periphery of the booster means and
attaching great importance to the flowability when selecting a filter for the

25  space between the circuit substrate and the ion generating element, it is
possible to realize satisfactory filling without creating gaps.

Additionally, the ion generator comprises a receiving room, provided
beside the storing room for the booster means, for receiving/storing mounted
components on the circuit substrate supported by the supporting section.

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



Additionally, the ion generator conprises a receiving room provided beside
the storing roomfor the booster neans, for receiving/storing mdyRthry 2006
conponents on the circuit substrate supported by the supporting section. 30
Mor eover, the ion generator conprises a bul khead for separating the Z
February 2006 8 receiving roomand the storing roomfromeach other so as”
to prevent intrusion of the first fill&r and second filler. In this
construction, the nounted conponents on the circuit substrate are

received/stored in the r iLvi.,ng. room provi ded besi,de the.storing roomfor
t he boostzlre 8%%%1%%,1"03% Béufﬁges%tﬁ et ir%?%gdl1s°tn%me(:z’}aC Q%Weﬁot etgil?]% ﬂlg
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further conpact ion generator. Furthernore, the bul khead prevents the
filler fromantédhgomponkatsmuntke ciconpaudstisitenatdheemival/storsdinst thé e
received/stored in the receiving room and thereby preventing application
of stress IEECIVERS Foemt R Vedadhbeede dhastoring reeny fra thel hagstaraaenns/ ard i nkage
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the ions are to be emtted, thereby satisfactorira_purifyi ng the space.
Fur t her norcempanenis opr e atrciivashatoate raceived/sjered ae dhetiegeiving reompact and
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condi 100”%P%he%ﬁdi’ﬁ'édtﬁdlﬁélﬁinkﬁéé b?ﬁ‘i@ﬁ%? and cl eaners, so that the ion

generator faces the air passage; and thereby purifying the air in the

respective air Pasdgsshandsiipacensiart 3 WHON, dnf Isannafuml hunshad addd
t hrough the air passages. 25 BRI FQESES | PTION OF THE DRAWNGS FIG, 1 is an
expl oded phespegetive wrw aodnglie fnris 2npetiygnnumber). In this

construction, the ion generating element generates cluster ions surrounded
by a plurality of H2O molecules, and the ions inactivate floating particles

15 and disinfect floating bacteria in a space into which the ions are to be
emitted, thereby satisfactorily purifying the space.

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

20  air conditioners, air purifiers, refrigerators and cleaners, so that the ion
generator faces the air passage, and thereby purifying the air in the
respective air passages and spaces into which a flow of air is emitted

through the air passages.

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

30 1is a perspective view of the appearance of the ion generator shown in FIG.



of an ion generator according to the present invention; FIG 2 is a
perspective view of the appearance of the ion generator shown 1irFddfaarly 2006
seen fromthe side on which the ion generating elenent is nounted; FIG 3 30
is a perspective view of the appearance of the ion generator shown in FIG 1
February 2006 9 iseen fromthe opposite side fromFIG 2; FIG 4 is a
perspective view of the appearance of @n ion generating elenent; FIG 5 is
a plan view of the ion generating elenment; FIG 6 is an enlarged cross
sectional yiew cut glong the .VI-VI line; E 7.1s an enl.at.ged cr.0ss

secti onal e@%ﬁ'fﬁn ﬁ}eo FoHE S\%?IVIP #Igslq’r#eﬁ'lfjl@ageifsé)eﬁmﬁ%r %‘@&fitsg vi ew
seen fromyg afr%ﬁlg?é?%% ?dndgez?éraftidgsgle%éﬁt‘? Fﬁ&?b;é"ié‘% gﬁ% LR, 981REALLNT

el enent thereon; I'S cross sectional si'de  view show ng an exanpl e

of the appidmahtion débmenti PIGgenenatailadfed Biess ReGIGNE] ViBWenlt 410nk@han air
conditioner; FIG 10 is a cross sectional front view show ng}w?n exanpl e of
t he appl i cét-Méring: TalGi ons genetlarged ofossteectionpl ssencut mberg tlos VIEVER ai r

ifier; FIG ' i i howi h . _of th
CecondSenti MR- 815 b ToRCGetR Vi SR 2ol e e Toith Splecsiohtid FVARL | on:
FIG 12 i ot | ' af Al i de of
S 17 A e e AN PR CARRREAnERS090 » LERDCL NGy} OVl o€ ©

ar r angenmenfie@f sﬁomofqitaqi e&@hdplanst 8héidpiicatioubsf rat o NEdnd@atorlsf RAWSI Ng
(common case); FIG 14 is a perspective view showi ng an exanple of the

st ruct ur e wfesentimdavidwlte forinmoonditigerh&@lGorl Ogener avsngeetiemanfrontFl G 15
is a perspective view show ng.anot her exagnple of .the structure of ,a w ndow
hole for nB&Mt SAEVENE AbrP¥gRHRIR atl E'ge aAnaliationgplans 407 eRerassehthal

ci rcuny diaam ol afdPh GENSHALALARECRIE! DL Q LR BEGSL Nl 2Qbaxsat i on:

and F 'S an el'ectric pote waveformvie ion “generating

el ement ofthkl Réa@anﬁé%f Ve HIOR iR MNG t QfTanT i¥n ERYENELONCIh@if@lthow ng

description w explain the IEz}r)esent invention in detail 25 with reference
to the drabiergeseht ustedidimdi$ons? enbadirapetivet ieweol theFapearanse aneexpl oded

per spect Vf%ox\ﬁi tVYe Tcr)]v?rg\f rs]ugdet Qte PI.[br Sltl; %T&?diﬁsn ta perspective view showing an
example of the arrangement of a booster coil and a circuit substrate inside a

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

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

FIG. 15 1s 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. 186.

BEST MODE FOR CARRYING OUT THE INVENTION
The following description will explain the present invention in detail
25 with reference to the drawings illustrating some embodiments thereof.
FIG. 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 3 1s a perspective view of the appearance of the ion generator shown in FIG.



of an ion generator according to the present invention; FIG 2 is a
perspective view of the appearance of the ion generator shown i nedfl;Ga 2006
seen fromthe side on which the ion generating elenent is nounted; an

30 3 is a perspective view of the appearance of the ion generator shown in
FIG 1 February 2006 10 1, seen fromthe opposite side fromFIG 2. As shown
in FIG 1, an ion generator A accordifd@ to the present invention conprises
a plate-like ion generating elenent 1, a booster coil (booster neans) 2, a
circuit supstrate 3 a commopn case. (hodwskn 4, for hol di t .

above- nent ¥ gited @8%&1%8&@’%1&%%5 |%gﬁls%ibu%t ,Asaﬁéo‘é{nl ]ind%gp‘a?]g &N g7

hol di ng t heyl-0RtFenes @bt dis i@@ﬁé‘.tpréseéth xﬁ‘e%’%icﬁﬁgoﬁlﬁhsﬁéoas'roﬂgte.tlﬁ‘ﬁe GoEmon -
case 4. Fl 4 1's a perspective view of the appearance of e i on generating

el ement 1;gehleGatihgicdement an aieutef coihéhoostergasgndtd ngciebementbstiatEl3G 6 is
an enlarged cross sectional view cut al on% the VI-VI line of FIG 5; and
FIG 7 104 soavmen|casgedhossos® 4doriloiding ithey ahaveanengonad opnponiantsi ne of

FIG 5 First, referrin o these figures,..the follow ng description wll
ol ol ¢ fBeRE AT ROt ORGP BAETTsS o BolAfhe fat gh i gl arent ]
generatin . | u y..faryming a grid-1ike discharge

el ectrodeQ]fglgdr?%%g]fgt?]fogggge Czqi)tn?illqil(gPeccatsr8i4(': substrate 10 produced 15 by

‘integrating a | @¥¥. Piabecopaitividi ele@ctf i1 agdeantcanf YRREHN HeRkatinipper
di el ectri 3312 pl aced one upon another in the thickness direction as shown

in FIGS. efemedt3; FbGr fiiag plaplanaw-dfitke ipngeoeraingtlementde HUG . Hetsvmen t he

| oner plate,1l1 and the upper, plate 12 to fa .dis ge. el de 13 as
shown | n_ Ergrasd @W&S@ﬁ%‘ﬁg%@v@rewtt ﬁzi@ngoélegﬁ'ﬁ’ﬁ nf gfﬁﬁ?@gga BRIt 1B 13 20
with andi rJ t i.ve, fi S ' Kk&9. . r -t he

| ower fl%I a?gee‘%% éggﬁe;&pgf&ssl %tcgmlf é’g?\\gt?ﬁ%&l pﬁ%@e‘f@c?ﬁ?cgf gg ’st5r' ate 10,
with the prigéeakfateidd tonthsse iffguirss,pissfdlledving deRripeion willt @fdlais theuch as
pol yi m de and epoxy, or ceram c materjals such as alumina, crystallized

gl ass, forcenshicsoand thedarigeaerdfing elemhentdbsirabl e to use ceramic 25

mat eri al s havi ng.,excel l ent heat resistance and str th, and nore ..
gI‘he lon generating efement "% construc ec? 'B% f%rmmg a grl%{-hke

discharge electrode 13 on one surface of a dielectric substrate 10 produced
15 by integrating a lower plate (lower dielectric) 11 and an upper plate (upper

dielectric) 12 placed one upon another in the thickness direction as shown in

FIGS. 4 and 5, burying a plane-like induction electrode 14 between the

lower plate 11 and the upper plate 12 to face the discharge electrode 13 as

shown in FIG. 5, and then covering the top of the discharge electrode 13
20  with a dielectric protective film 15 as shown in FIGS. 6 and 7.

For the lower plate 11 and upper plate 12 constituting the dielectric
substrate 10, with the protective film 15, i1t is possible to use resin materials
such as polyimide and epoxy, or ceramic materials such as alumina,
crystallized glass, forsterite and steatite, but it is desirable to use ceramic

25 materials having excellent heat resistance and strength, and more
particulaxly alumina.

The discharge electrode 13 and the induction electrode 14 can be
formed using metal materials which are ordinaxily 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



particularly alum na. The discharge el ectrode 13 and the induction el ectrode
14 can be formed using netal nmaterials which are ordinarily used for the
formati on of electrodes. However, in the case where the diel dctRekgruary 2006
substrate 10 and the 30 protective film15 are nade of ceramic materials, it
is preferred that the 1 February 2006 11 discharge el ectrode 13 and the

i nduction electrode 14 are nmade of netal materials having a high nelting

poi nt, such as tungsten and nol ybdenumll in order to withstand the baking
tenperatures of the ceramc materials. The ion generating elenent 1 as

descri bed %gg%éégs te@ah%id@eflg yd £RE ingul SR Eotrd @4 '1}4”%1# E’xﬁ%de?gf'%ét%gce of

el ectrode attern-printing a tungsten nmateria ront

the | ower mhatealklhavidg ohigh nadltimicnpoiahesich apltagies@nt Qﬁd@ﬂ?bd@h@m 12
made of an alum na sheet to cover the entire surface of the forned

i nduct i on 18 euker ddevithistand therilngg ttheperagoen ef thy cexappicim atartls.of

pressure, and then form ng the djscharge electrode .13 by 10 pattern:printing
the sanme tungst eh*$at%BEFrHHE K DF‘?I%? %Saé%scﬁlfbeah%bq}’ﬁplérojbtﬁﬁéﬁdegﬁ%g

Furt heg, t t j ' d . ' [ or - ' to
cover tB he %ﬁaﬁ?]?%, gglté{éﬁl%{eﬂréemdégt%?‘s%ﬁgég% gqle@ﬁj 8?5%%%%0% ﬁrrgg'%slt&gnd
finally thaviaigl bakad RénflARQ dforhbORKerupldes 12 Mabe OfiH alwdinALRBSHer €.

15 As shown in FIG 6, the discharge el ectrode 13 and the induction
el ect r ode m4care thomeer arlato 12hmadear! fnceluofinphehetiteloecevarctleubstirat e 10

t hrough an el.ectrpde contact 16 piercing.the upper plate 12 and | ower plate
11, and arsUereRa ?g&ée g%'ﬁ%‘?fg%n‘i“?‘:tﬁne?]@icwgd?h]é PB&/&I‘O‘@F%%’ gham tozetharchy vel v,
so that i1ehs vl 3 ri\j I i j et n { hes,di schar ge
20 el oot r oD HAUER, OF Hefu Atsh U FE oPaGak MR Rlesgre TRl T3k "™

cont agps ﬂa&t@ﬁﬂf)iiiﬁti tiee khale fulifrsedieeldtedR] RNMIAC Hont Gasd df Hle tpPebe

formed integrally by tilling through-holes forned in the correspondi ng

posi ti ons plate H2an IBimber, ode patteciing film tIfemmdec of sbemina ik domied bhe

el ectr Odesco]é%inagng) co%fgi' t 15 % %i%;[a ia\rlgell Yhere the discharge electrode 13 was formed,
and finally they are baked at 1400 to 1600°C under a non-oxidizing
atmosphere.

15 As shown in FIG. 6, the discharge electrode 13 and the induction
electrode 14 are connected to the rear face of the dielectric substrate 10
through an electrode contact 16 piercing the upper plate 12 and lower plate
11, and an electrode contact 17 piercing the lower plate 11, respectively, so
that a high-voltage AC driving voltage 1s applied between the discharge

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

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

as a strip electrode whose length and width are smaller than those of the

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



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 ﬂ%ﬁﬁ!‘ 9
t he amount of ions which are generated with the application of a rlvcll&lg 006

vol tage. Moreover, as shown in FIG 5, the induction electrode 14 is forned
as a strip electrode whose Iength and width are smaller than those of the 30
di scharge el ectrode 13 and whose center2coincides with the center of the 1
February 2006 12 di scharge electrode 13, and its shape is designed so that

the projected area 6 of the_dischar el ectrode 13 is |larger. than the
proj ect ed f&ﬁ&éaliﬁe %1%“0‘1’&%&@0??1 n‘t%ggéP?é%léeTE% Sﬁsﬁ’@é ths RO asted ateR a
bal ance of Vi af 4 a.F i e ri.d-.i i.schar

el ectrode Oﬁaﬁ%vélggg%ggi %jeego deS(igb%)SB? 5%%4thn%’hp%h%8b grﬁﬁeé\%? 95?3%%3 g@e

arrangi ng j@déetiBMeldfodd NS0 aREEREAL B Aol ¥ AN BRF tEOMH AR Bf Binsd pi tch of
0.8 nmmon the front face of the dielectric substrate 10 having a size of

about 15 nun x Formimstacd thm gridhliled dischafrge rbebtbydestl8dkivinggt hesiteowfr pl ate
11 and_t he upper plate 12 bot h havi ng t hi ckness of about 0.45 mm
MeanwhPl e,2Rdd B0 i Xe 28 ominy diias ifermed dut estrnaiag Hheb igin vidzeliBes about 6

mm x 24 mmwas_hormed between the | qwer..pl a 11 and . he upper te 12.
Unen an | dlSPeRIATERY AROd O A Dttt A G Der pRgheRetRRGe RE S (age
havi ng a &E&%&%@%Mb%a?@lﬁ%ﬂﬁ% ARk iedLBRE WseAn! Beser ghRCkr @dpgmit was
confirmed that positive ions and negative ions, both exceeding 200,000

i ons/ cc, wehehlagdomnatddy atackipgsheilowe2plate avaynd thendpperidatgafier at i ng
element 1 by the function of plasma discharge that occurred between the

el ectroded0th hayigeia. thigksess of elyrati 8iid mymsufpanwhilet ghpeplagertilthe
yi'eradr FBARCHAR leREkd findiine A pRESH Mot Py ¢ GBS i ifed " 11
gener ating,@l@BRNthd 3RdeR! pPatW tN afhd NERLAREpEN pNRedNpVi NOWHYA! tAge.
However, when the driving voltage is increased, the yield of ozone also
i ncr eases,apgndxirhetedf dréekvt (pieaknatlu debighatnd] eageoA Criui eimgey dl bz edh Awingon
vol tage exfgggxfeinvc?rl ()%'22 kHz was applied between these electrodes, it was confirmed
that positive ions and negative ions, both exceeding 200,000 ions/cc, were
15 generated at a position 25 cm away from the ion generating element 1 by
the function of plasma discharge that occurred between the electrodes 13
and 14. This yield of ions is sufficient to perform the function as an air
purifier for an ordinary-size living room.
Note that the yield of ions increases with an increase in the size of
20  the ion generating element 1 and also with an increase in the driving
voltage. However, when the driving voltage is increased, the yield of ozone
also increases, and therefore it is not desirable to increase the driving
voltage excessively.
Moreover, the shapes of the discharge electrode 13 and induction
25 electrode 14 and the size and thickness of the dielectric (upper plate 12)
interposed therebetween are not necessarily limited to those used in the
above-mentioned embodiment and can be changed suitably as long as the
ion generating element 1 comprises a discharge electrode and an induction

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

30  has a plate-like shape as a whole.



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

el ectrode 14 and the size and thickness of the dielectric (upper plate 12)

i nterposed therebetween are not necessarily limted to those dsdtthrmariye 2006
above-nenti oned enbodi nent and can be changed suitably as long as the ion
generating element 1 conprises a discharge el ectrode and an induction

el ectrode which face each other with a plate-like dielectric therebetween
and 30 has a plate-like shape as a whol®. 1 February 2006 13 The ion
generator A according to the present invention using the ion generating

Cubstrate 3. combbh U gRimief ARy ang THRIARNER Rl m Ui edp e s

shown in Fé&nerbtiidheldinest @ agoilenticdRAPELSRS canfprédesv Ohd agRsfert egimiMal 20,
a ground termnal 21 and a pair of input termnals 22 which are provided in
a pr ot r udi agcwdnngrstoate ohecaintdmmotaselhessimgt asandThe wlate i kssddsstibatle 3 is

a substrate with surface (the |ower face in EIG 1), on ich a.circuit
for genera@b%‘&-a‘%ﬁiSEPW@ %h\ﬁé%br Vﬁ? hopgterofpil depenirisey haghveltages

fornmed sand, ci.r.cuk to,canponent s 30 y.ome is.:.10. sho such a scapaci t or
and ser%aco%egb% %#_tzgr@ u) raege.m}ilg%?@lc%lﬁaeap{)%&no @pélsvgn imfIBFdS(a:‘%%r?e}blflng t he
hi gh-vol t agie b RHAEARIN 2QrotRRi8E RGhert &F BhPaldldr #ekihh@stnput termnals 22
of the booster coil 2 and connecting parts 32 for connecting the ion

gener ati ng el enefhe timug grlstiaked3 an asibstsdtdevith 4 kerfaoadihaittwed fader ecti on

of the ci r'CUi,E[ substrate_3 so as %o 15 correspond .to the driving waveform
gener at i ngmcf Guil? opoy Breliavat f@nsenerpliag a deting\w avdarmdos the 1BRercing

LT R NERT T T TS R R
are fq@r CONReSS i ARhPIRS B4dpAkitext §hAakemSQANIEEd0hraPRbEAEIINY am one
surface. 20 The commobn case I's a box case having a rectangul ar opening for
al | owi ng i crserection lofles Bé foi conmectsupshe high-Solbuee teheiredtd(, ehsgrbace on one
stde and B o S L i temmnals 28 SHHRC Sosies cotl s had connecting o
parts 32 for connecting the ion generating element 1 are provided on one
side in the longitudinal direction of the circuit substrate 3 so as to
15  correspond to the driving waveform generating circuit formed on the lower
face, and a window hole 33 piercing thé front and rear faces is formed inside
the positions of the connection holes 31. Furthermore, provided on the
other side of the circuit substrate are four connecting pins 34 for external
connection, protruding from one surface.
20 The common case 4 is a box case having a rectangular opening for
allowing insertion of the circuit substrate 3 over the entire surface on one
side, and a bottom section with a semi-circular cross section on the other
side. The bottom section is divided into a coil storing room 41 and a circuit
components receiving room 42 by a bulkhead 40 with a predetermined
25  height, placed laterally to cross the longitudinal direction at approximately
right angles. Moreover, on the inner face of the common case 4, a
supporting edge 43 to be a supporting section for the circuit substrate 3 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



side. The bottom section is divided into a coil storing room4l and a
circuit conponents receiving room42 by a bul khead 40 wi th a preedghaiyy RRbe
25 height, placed laterally to cross the |ongitudinal direction at
approximately right angles. Moreover, on the inner face of the commobn case
4, a supporting edge 43 to be a supporting section for the circuit
substrate 3 is provided over the entirld circunference to protrude inward,

at a height position level with the upper edge of the bul khead 40.

Furth L Nt 3 i ph. I f t i f th 4,
Fur e o et P R B SRR e NE STt o oSS, .
plate 5 arseeé)faggc %5? iglﬁg‘ﬂlAsﬁyg’télﬁﬂf tie 1&&%?%?%% f{%}%ﬁ{é OGS otk each of the |onger

sides facin e nateria I's conmbn case 4, it is

preferabl e to seheche anateehil forahes calhnb@ycage an iexe gkbfepiblel wcddledtad
insul ation property. For 5 exanpl as in the case where the color tone of

e
the conmpriestisematesal havingmate rcellent wiestrited tesniptionapeoperts nBoded by
m Xi ng.a pigment into resin, material, generally, carbon is added, as the
o onoud. (el 25cBaBe gvmbere Tt Al IRRS GBI thbeomenriase bt G Bice. o
t he commo ' Lt 3.5 1l ' : e
suffici en';11 n%ﬁé%légllk,g\ﬁﬁ%‘rﬂﬁ% ﬁém%&r?gg%eg{% \/r%&lgteﬁu%ﬁ%@%&‘%@eﬁﬁﬁ%%

generat or Asid gRMal agéndrallyheafbaetis 4ddid posheipignicans andublegatdse ions
are generated in substantially equal anmounts when sufficient insulation is

ensured, theweve dingt thenslgarapecdit rasjstanee obthgennmaon ngsettdamboul at
this tinme js ]]8),90 0 to.180, 000 go}g'tive i ons/ cc..and 200,q00 to.430, 000
negative ion& 8, YcHlisithgiSa THPEBTIRNG tiRafaRte HiigendnEsplpteyefodmbhat of

B e R T R i e TR i

speci fic rgsitSpanitiee Qbns thel aogmmve dase deigerahatdd in Xul3iHn @ale@falror e,
t hereby ensuring sufficient insulation for the respective structures inside
the ion gexmpunty when2eufficientiinstlation thengieddd tole yiehd of so110e0@tedsi ti ve

ons/ co and, 180,000, neqeli vFanehog, RAYH'S SHRPR 18b pboSialurer s
ions/cc and 200,000 to 430,000 negative ions/cc, causing a problem that an
15 extremely large amount of negative ions are generated.

Hence, when the common case 4 is molded using a resin material to
which carbon as a pigment is not added, the volume specific resistance of
the common case 4 1s about 1 X 10! 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 ionsfce, and thus substantially equal numbers of positive ions and
negative ions are generated in a good balance. Note that examples of the
resin material that provides the case with a volume specific resistance of 1
X 101 Q -cm or more are PPE and PPS.

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

corresponding respectively to the positions where the discharge electrode

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



negative ions are generated in a good bal ance. Note that exanples of the
resin material that provides the case with a volune specific resistance of 1
X 1016 9 -cmor nore are PPE and PPS. 25 The lid plate 5 is alf [Febrplagtye 2006
made of a resin material, and has a rectangular recession 50 correspondi ng
to the ion generating element 1, on one side in the |longitudinal direction
t hereof, and oval w ndow holes 51 piecing the front and rear faces are
formed in the recession 50, at positiodd® corresponding respectively to the
positions where the discharge el ectrode 30 contact 16 and i nduction

el ectrode o he i.0 " rrent ebr uak 0p 15 1 are
f or med. I\/blr gpé/g&%légrce)ﬂ/{téng‘ﬁ rIgli gme%ng%g/hﬁglg‘g %ecilsnglJ icélg %‘ﬁ ﬁonﬁd rear
faces i s fRidRArGacdhR i@iﬁi‘éﬂoﬁiﬂﬁe biherhgdé aehd Ltﬂig@ﬁldlﬁhf @ﬁ%bﬁ&1%¥tﬁé‘e lid
plate 5. Further, on both side edges in the wdth direction of the |lid

pl ate 5, I]ni:!pﬂart@ &l allerdr( onl yothneidei edgdssirs hivewwyidah editentived ofithpdsd t i ons 5
correspondi ng respectively, he recesses 44 forned in the peripheral
edge of Phate emogfgng)fclmﬁé ol Qs ide, isTHeowR L ape deanel @draqsitires as

descri ped above allows the eratin fit.into,t

reces sgon gbrespﬂxé% TRH S Vgﬁf ;gﬁﬁfe Jleheggsg? ﬁé%egéﬂéﬁﬁtﬁeﬁ)h@l@hﬁage 1.
Fast eni ng 09fthélag ra%neda%ga}ht 1 10 can be achieved by suitable
means, such as ing to the bottom face of the recession 50 and | ocking

the peripheral Edh@ehﬁ fllaee i Hncgeipnat ng descbéd laboviet hlloackithg ¢dmws, not
shown, provided on the periphery of the recession 50. Note that the lid
pl ate 5 h&Enehding |e1;@np%11et@tﬁ%nstost®ewe$ﬁgma 50¢ thexgb é(rllléﬁigjf@él)’s]é@@% on the

f ft h I t h lid
plate 5 | St SR BRELHEnGiM ocr RN o RBEIOR GURSRIDE CBient 1
‘faci nggdowsn, Jhgghet &Eb?%ﬂit%ié be%n%5s€61§ HE BoAdir¥ QT RRGaks QPEI?@CG

bet ween the nounted surtace and ion generati ng element 1, and function
as suppor trecwpsioags0 faad 1pcb1\t@11hengenplh@1mg®doefof the i gegeneia elegnalteent 1.
This function_can al so be 20 _achi eved by form ng the recession 50 with a

dept h gr edtfith legkang chasws, not shown, plovlded on the periphery of the recession 50.
Note that the lid plate 5 has short leg projections 55 having a
circular cross section on the four corners of the peripheral edge of the
15 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 discharge electrode contact 16 and induction electrode contact 17 on
the rear face of the ion generating element 1, and the ion generating
element 1 is connected to the circuit substrate 3 with lead wires 16a and 17a
welded to the electrode contacts 16 and 17, respectively. On the peripheral
30  edge of each of the window holes 51, a pair of hook-like projections 54 are



t hi ckness of the ion generating elenent 1 and using the peripheral edges of
the recession 50 as the supporting legs. FIG 8 is a perspectiiu?égfagfy 1
lid plate 5 holding the ion generating elenment 1, seen fromthe rear face.
As described above, the 25 w ndow holes 51 fornmed in the recession 50
correspond to the exposed parts of the discharge el ectrode contact 16 and

i nduction el ectrode contact 17 on thelfear face of the ion generating
elenent 1, and the ion generating elenent 1 is connected to the circuit

substrate_3 w | ead wWi.rges ;16a.and_1 | ded to-the el ectrod tacts 16
and 17, r 3 E%Cielravler} @?e &dﬁhgngg‘?%’h%l?%?h%g&e(gﬁglﬁ1 %@Hﬁoﬁ% e ﬁfﬁﬁ@\’m hol es
51, a pai ghefhhgokik! fk@jdiRindCs4 el eftididewitH abaitas Yo BRvd&, I@BQ\IEQ&O' In
the width direction, ‘and the lead wires 16a and 17 ware held by the

hook- | i ke vares eifid amsl 3%a and tlgeivdedh wiitrbctaomditstvand echiee siskee om t oRidhedlde Wi r es
16a and 17a in the width directjon toward the side on which the w ndow hole
52 is forvaddosr helmadasifermed foneornedtinm teibe cignet subsirate d@s ® bescri bed
Iater.5Si E@e t.ﬁe hopk-1i ke projections 54 provided on the peripheral edges
of thedwi NESHIREME&™81 function as fastening parts for the |ead wires 16a

and 17a, it is pnasihhe Ho%k%%élb%g'gﬁﬁgﬁé 5qi %dé}f&h%ﬁ%ﬁ@}@éﬁ@%@%@t ween

the l|lead wires 1ba and 17a and e run It- e Wres es 1 and 17a

10 when cofinthet whgddwdnléo sthfnetivauad festbain@bar. foththd adoemnasal®d A
according to the present_invention is constructed by conbining the
above- confangut é@ Baewrsesiblotq ensuigi 7 gufficieniusulation Jisteonerbatwesetile and

(10,0120 e,5 H00 e han feneral og oL ST Siad LIer Rl o n fhe marner
oo 8, SR e S e cmseion of L1 comn Sese ¢ g e
i nput  term nal 2 foacegengpat@ndAi pscdr@in®n toolhé N résenperihoemeen bys filling
bbbl o5 pgensiructed By combining the  above-conhgured booster Gl 2. Gfbut
bubbl es bgonstructed by g gu ,
substrate 3, common case 4, and lid plate 5 having the ion generating
element 1 fixed thereto in the manner as described below.
15 First, the booster coil 2 1is inserted into the coil storing room 41
provided in the bottom section of the common case 4 so that the protruding
side of the high-voltage terminal 20, ground terminal 21 and input
terminals 22 faces up, and insulation molding is performed by filling the coil
storing room 41 with a filler 18 while preventing mixing of bubbles by
20  vacuum suction. As the filler 18, it is desirable to use a resin material
having an excellent insulation strength, such as an epoxy resin. Note that
" the filler 18 made of an epoxy resin is a resin material having excellent
insulation properties with the specific volume resistance of about 1 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 booster coil 2 at the time of insertion of the hooster coil 2
and effectively prevent occurrence of insulation defects due to mixing of
bubbles. Furthermore, the filler 18 should be put into only the coil storing

room 41, and care must be taken to avoid leakage of the filler 18 into the

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



20 vacuum suction. As the filler 18, it is desirable to use a resin materi al
havi ng an excell ent insulation strength, such as an epoxy resiinFeletuarihainoos
the filler 18 made of an epoxy resin is a resin nmaterial having excellent

i nsul ation properties with the specific volune resistance of about 1 x 1013
Q-cm Mreover, if a part of the filler 18 is put into the coil storing
room 41 25 prior to the insertion of thé& booster coil 2, it is possible to
satisfactorily nold the outside of the booster coil 2 at the tinme of

i nsertion t effectively prevent ocecurrence of
i nsul ati onMJgftgl%t % o&(r#hxelébe%%nbubbl es. Furthernore, the filler 18

shoul d be put intqiea mftéiewﬁmﬂ s6:10tHeAllet A8MoAdry AE SHBASyMH cikuicaken to
avoi d | eakage of the filler 18 |nto the 30 circuit conponengs recei ving room
42 | ocat ecsubstrateo3t iseimsmirteds intd mbe rccmnnmh kafeldr throngt0@hbe 1dppet sidehe

bul khead 40 therebet ween. Then, af g for the filler 18 to dry and
sol i di fy, TRFBIREr cHPES INSGEEPR AL @e Oi”éﬂei %ﬂp@@tmﬁtt@etw 2enerb v ugl dhg

h h d Th d
e ougB, LM RP R R R el Mdin MoBnbBRRbYRIshd, DERERRIEE Mg "
posi ti oni %nﬁﬁ@tﬁﬁ%ole&@i‘@&C&drﬁfbcﬂ%haz% t%% lgd'\’)rstéiodb'ﬂle@tabg‘@e Ttl“i’e bbsstepester coil

2 above the booster coil fixed to the coil storing room4l, and Inserting
the circuil figeisbtheeod sﬂmtmlg robine4 1, cuet ifseetinkhtbeadfculbi ssbdthetetBibkbidad 40

and the supporting _ edge 4 After the insertion, the tips of the
hi gh- vol ta@@ loven frge Qtﬁlegfr‘ bisdthe pillehead g0 andnihe ﬁWOIItJéWdE‘? 432

posi {1 ons HBRTARASAERRR. Fic 85507 tRE i Bofiee Femtinal2g. SFodit AR "

wel di tjy_a j SHBRST [ t he
supporlltgl ng edagig 4?311!)ltlt ggﬁiieﬁ%%g%? ﬂé:%ge of Qti‘%gﬁbﬁﬁgh@g?%%chbﬁ”ﬁd’leiﬂ%letaﬁg hi gh-

vol t age teqcre]ldmdl t@@he groevesp ondimg palksitin saficbm nghiet upperrifaad sf 2Reariecifik xed as
t he supporting gibythe booster coil 2 fixed by the filler 18. At this
time, the Ubsgxate orrponents 30 nounted on the circuit substrate 3 are

recei ved/ stored iyt hg. we?(lﬂng, GRAPRNEN: SRS e B9y gﬂaé%egrtg Jrded

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

are received/stored in the circuit components receiving room 42 provided

beside the coil storing room 41, while the four connecting pins 34 protruding

20 from one edge on the same side protrude toward the outside of the common

case 4 through the openings provided in the corresponding positions,

thereby constructing the connection terminals 45 and 46 (see FIG. 3) for

connection to an external power supply and an external control circuit.

Note that the distances between two connecting pins 34 of each of the

25  connection terminals 45 and 46 are made different from each other so as to
avoid occurrence of mistaken connections.

After mounting the circuit substrate 3 in the above-mentioned

manner, the lid plate 5 holding the ion generating element 1 as described

above is mounted. The mounting is carried out by aligning the window

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



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

. . ¢S ‘ . e Lt
Substrat e 54 REFHLY BOE738 o U RN AR ARAGE LhPHTa <Y IR FReh ool 710
gener at i nghel @®pfonlcase daschiPatke; gigﬁi/@oﬂiﬁg%lénﬁﬁ%laﬂ_@% nm)ltﬁbitla?-éi&e carried

out by aligning the window 30 hole 52 forned on one side in the [ongitudinal
di rect i on opiening foé thesiommnnaofast fetithidhy e llsoldies thedowgeokeatddg f or ned

in the circguit subsirate 3 which was fastened in _the comon ¢ase 4 in
advance; %mtei%nfn e ¥¥°d V‘ﬁﬁg‘?’é E?hSralfetaﬁe g Shbde ané]pelrfianﬁf % B conmon
case 4=with t .Ssuyr e . hol dj, the j erati nenRt Ci-ng_up;

wel di ng t h%znleggiaﬁ% %lg(sﬁiefgaha% g&“ﬁa S'Jfoqﬁhgﬁ%]éﬁgﬁ %gﬁe(ﬁlaﬁ?ehgl del}%%%nltr’ _ %S runni ng
al ong t he g&gribbacehRb ﬂe@geéﬂi@uw@t ﬁléc@kﬁlec@i%ﬁcgéc%ﬁsa?pp@oﬁ%@% kyely to
the connection sections 32 provided on the upper face of the circuit

subst r at e Wipeantdce bEnhé cirtirgsulisérdted; @nalt them fittiowe thelidt mpisbdetopeai ng of

the common case 4. At thjs time, the |ockin | aws 53 provided on both side
edges of ttﬁa'alﬁej oprRIE of Hhe copmaecady éefégrfiaés, tpekide looking ¢ arsedd
correspondi_ng. es. 44 id Qny. eripheral e of t openi ng of
t he conmo 1@215(%8%28€3 Oﬁég}qqoé%esr%%lre%agﬁ%t%coﬁg%ﬁﬁgﬁﬁeagqqu%nﬁgel_oﬁﬁgfe 5.1is
nmount @@ atwAhPES £d19B8s5RRMANLRde0M 4 PBoHABE onf AfE pRfiphBealCedElbt the
substrate 3 by a suitable distance to cover the opening of the common case
4. 15 Af tapenihe ofbvhatcomgnom chisé Meby t6silisnt métody aad ¢dsegubntipdhwilodow hol e
52 fornmed i.n the lid

plate 5 to fill the space hetween the |jd plate 5 and
the cir cuiRlatqpdg Mty t 3 PORELON Wﬂs%ratl@f QRY %@pgglg%@eb@{ EATGHE
cireult  oubhstrate 3 by a suitable distance to cover the opening of the common case

4,

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

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

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

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

room 41, this intrusion is blocked by the bulkhead 40 hetween the two

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



substrate 3 and the ion generating element 1 is insulation-nolded. Then,
after waiting for this filler 19 to dry and solidify, the ionig@mebrakagy 4026
according to the present invention is constructed as shown in FIGS. 2 and 3.
As the filler 19, in order to performsatisfactory filling through the

wi ndow hole 52, it is desirable to use a resin having an excell ent
flowability, such as a urethane resinl9Note that a part of the filler 19 is
al so put into the upper section of the coil storing room41l storing the

booster cqjly 24282 §p mﬂ%%ﬁétggﬁ%p?ﬁwcmlu Ogcffﬁg{)réérgl% 1%%%%&‘*}8 Sid ﬁ%@ 3

whi ch opens at a posi e wn unctions 10 assi st

t he i nsul geéofroly strbfecdidddely #i% sMihkayenf tlaé fillei S 9t dwilng ablifiditabiohhe
filler 19 tries to intrude into the circuit components receiving room 42

| ocat ed bdbietebyt hereventingt crccnyrenceowf 4defects ssuakt rasi discosnditmokeahdy t he
bul khead ;110 bei{ween the two 30 roons 41 and 42. Accordingly, the nounted
conponent SESACHIABNE  rcuit 1 February 2006 19 substrate 3 received/stored in

oponen _ rebrue e
the <hPi nkage o Rae PAFIRA, e S REY AR By hE R PR TURAVERT o)
occurr encgs @i sodghsIed Bt edead Wirs§A8ae61Id PTh ahthe Hﬁt @&{Hli-gﬂhg Defnthe ot her

hand, the stress caused by the shrinkage of the filler i's al so applied
to the | eattawir &stisovandiatéafdhetlid plae Hendoatevey sthentnsellead dviaesm to t he

| ower face of the Lid plate. 5. weyer, _since these lead wires 16a and 17a
are held KAP# ﬁ@ﬁhéaﬁ-ewzlegﬁlolf%;fﬁeoﬁ@f)%ﬁﬁ(ﬁr BuPigeloRn Yheropwiedyrer ﬁpe edges
of the w ) ] . dr aw ri bed .above, th 0 | d section
bet ween t Hjceé?ﬁ(%{r%qgaggcel?%ﬁ %fﬁ%lee e\rlr&eoﬁ h%feasﬁﬁff%e&cﬁ“rﬂ&%i t d%%]g}el%laﬁb\ég%@ ' P& not .

affecigd hyeldbg S&dtRmS betRebsbyhdrabAl gbﬂémneg sabheh@Cl Ohhily the QRest ed
state. The ion generator A constructed as descri bed above is designed in a

conpact cceubistpataliismotiaffectdieby the gomes athengbeheriatdiningrawatisthworitshe 15
out si de of the camon case 4 including the booster coil 2 and the circuit
subst r at e BRPRECE FH8€and can perform an ion generating operation by

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

compact configuration with the ion generating element 1 mounted on the

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

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

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

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

various types of electric apparatuses which require air purification.

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

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

purifiers and air conditioners, but also includes electric apparatuses which

require purification of air circulating in the inside (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.



connecting the connection termnals 45 and 46 to an external power supply
and an external control circuit, and can be easily incorporatepﬁéyrd&gx}, i9hos
various types of electric apparatuses which require air purification. 20
Needl ess to say, the range of the electric apparatuses includes apparatuses
which require purification of air to be emtted to the outside, such as air
purifiers and air conditioners, but al €8 i ncludes el ectric apparatuses which
require purification of air circulating in the inside (in the room, such as

refrigerators, and ghoo! th GrtpPar ahUsES iR APt AUILLI-6A A0y gl ai T to

25 be di scharge 0 the outside, such as eaners. €, e 1on génerator

A can be whath fsofovared deth anfenopatleb 6l riBiapRahabeeof fHtEorhdlss 8o Cr 0ss
sectional side view showing an exanple of the application of an ion

gener at or thfattihes freebeopen andntloged, tio e Wiperqondidfithadront favd (Ehalefto is a

Con gener degr i FTh Bial e 4y BORUBE [T yiro008e G5 A3 BRORH<E PaFGE 9, | an
( gi 1 i . . . . 4w t .
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closed, inmid@eWIREeLuPAd aﬁf]I)zﬁéE% briophcliasgidd e hefih bcfc?ﬁﬁoﬁ%@'@ t§) of a

mai n body housing 60; an outlet 63 in the | ower part of the front face; a

heat exchangearecbtheanmdent? an dothepbattess ito:thygr.si Tee hir ¢dmelitionedb suoks a
curved air _pafssagtgwf.or med i nsj de the, rrai@tn bo?y housing 60 to _connect the
inlet 62 Hdroe hetindet 63 wged Ketatiophel the fapkai codnalove sudieats &he from

the inlet 62 ,wth otat i of .the.f 6 oqgl.s _down .05 heats th air by
contact -vith Thehidst SR HER g%t e aRBer B 83 Do et oo R pRe g5 |
out | e 9063 ARI&NIESs BNow R ORRoFT SWBwinflLE. @. I n such an air conditioner
6, the ion generator A according to the present invention is positioned
deep inside the loushat aB3airachdibiomeed, sbe ibhagendrataroAnddengdingr feaclee of t he
i on generati n% elenent 1 faces. a flgw of air .in the ajr p&ssage. fter the
mount i ng, RUSERNE HEVISHITett POR (sl feals 1nssdq shanties p3eandimpuniedodt si de

the common;casse Zﬁl@l{ﬁiﬁé’ AEELELT R 3 E)éﬁgfa'%ﬂ{g element 1 faces a flow of air

in the air passage. After the mounting, when the connection terminals 45

15  and 46 (see FIG. 3) outside the common case 4 are connected to an external
power supply and the control circuit of the air conditioner 6, the ion
generator A ionizes moisture in the air blew out from the outlet 63 by
plasma discharge, and generates and sends out substantially equal amounts
of positive ions and negative ions.

20 Here, the positive ion is a cluster ion in which a plurality of water
molecules attach around a hydrogen ion (H'), and is denoted as H'(H20)m
(m is a natural number). Besides, the negative ion is a cluster ion in which
a plurality of water molecules attach around an oxygen ion (Oz), and is
denoted as O2(H-0), (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
perform the functions of inactivating the floating particles and disinfecting

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



power supply and the control circuit of the air conditioner 6, the ion
generator A ionizes noisture in the air blew out fromthe outlleFebIdayy 2006
pl asma di scharge, and generates and sends out substantially equal anmounts

of positive ions and negative ions. 20 Here, the positive ion is a cluster
ion in which a plurality of water nolecules attach around a hydrogen ion
(H), and is denoted as H (H20)n (miZl a natural nunber). Besides, the
negative ion is a cluster ion in which a plurality of water mol ecul es

atiach ar AN HIUIRD. L0088 b3, silanibgd as (2O " (n i a

nat ur al ese OSI Irve 10ns negative ions are emtted

fromt he out | et ﬁéﬁ,sh@amnﬁﬂﬂgnq@ BOUR: ;taﬁﬂﬁ)él ORLYSM fkﬂ@t‘@é‘véﬂ%ﬁ ¥ithasi ng
subst ances (particles and bacteria) in the space into which they were

enitted, nfitenlTy deepsensidehenidh bedythmmsingemkr ahé ahfptr dgen shewaxi de
H202 or hydro dical -Od as active species, and performthe functions of
i nact i vat i mgt M&P%ﬂ%@e éra)m the &dteant m%ﬁmél:mrrrgasg@ge feé isifermnedgn

bacteriza b ction ereby puri [ nside 1 February
2006 2 ﬁ?ﬂgof@mg%ﬁéa@ P C%ﬁ’?e%ﬂ&u Ao faftel % "ﬂ%‘ﬁéﬁlltba Uberparhe’ shown
in FlG 100f aats ﬁumpisw h@ﬁsﬂxgh'?@ amhb%ﬁtlaw&r & Mils a3 flfnln' hed ke deep

i nside a main body housing 70, and a fan (not shown) installed deep inside
fromthe fwithea rélatica sﬁlthatfala,l catphss ahe flRAting fudsgteacéncd thiosd ofthé he
filter 71 and connected to an outlet 73 formed in the upper part of the

mai n body %a@thg} pdiltemnel, éiaﬂsﬁﬁuth? iady tortlgwansthe spiralovr nessegn €2 agdth a

rotation of t e.flagting substances contained in the air
with the f‘oielntdé u}%ﬁe gr BFIFIE g flowin the spiral air passage 72, and

'sends jput the aimy &GE Meaﬁ)ulglhﬁﬁez& 1R 1180 SE&tE AR AIA aEHéﬂdﬁhértJthé he i on
generator A according to the " present invention is nounted on a part of the

ci rcunf er gnteisaht watdntioh isheoanted passpae of 2hs @itchaifet éveti alowalli dfghewif ace of
the ion generating elepent 1 faces the air flowing in the air passage 72.
After the RASSAEE r@ souibat tthe mevRRa® ﬁ%}rfa@%@&thau@n@ewatms glsgent| & 3)

outside t %cg % ﬁ%wmg 3 Ghe air passage 72. After the mounting, when the
connection terminals 45 and 46 (see FIG. 3) outside the common case 4 are

15 connected to an external power supply and the control circuit of the air
purifier 7, the ion generator A ionizes moisture in the air flowing in the air
passage 72 by plasma discharge, and performs the operation of generating
substantially equal amounts of positive ions and negative ions. These 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.

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

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



15 connected to an external power supply and the control circuit of the air
purifier 7, the ion generator A ionizes noisture in the air flowng in the
air passage 72 by plasma discharge, and perforns the operati anrFebruary 2006
generating substantially equal anounts of positive ions and negative ions.
These ions are emtted together with the air fromthe outlet 73, and
performthe 20 functions of inactivatiag the floating particles and
disinfecting the floating bacteria in“the space into which the ions were
emtted as described above. Accordingly, the inside of the roomwhere the

air purifipgs pz'oifﬁh'h%‘% 2hb@ki 88NseclSnPHY thedoRYed e aBNBEERHRC 1854 661 Wi th
the catching of dust by the filter 71. FIG 11 1s a perspective view show ng
t he appearsantaceofulishantsaltvin paz5sllehbotherdnteciién afi therograai@at ternaimads di ng to
the present_invention, and FIG 12 i§ a perspective view of the appearance
seen fromdnanfdherroxidps or the gutside of thg sommeon easeyddeyr earsrechiositotate fir st
enbodi nent, _.an i.Qn_gener at or shown in FIL.GS. .11 .and 12 conprises a

pl ate-1i keexit%lﬁladéjﬁjg&gﬁlﬁl?aﬁ%\ﬁgﬁﬁﬁ} e}igelgaf%odjgfcﬁegr% 1 2, a circuit substrate
3 (seesFI G 13), nfdHeR e i t.be gﬁ;@p ts, as a
unit. 5I)'hi s ion ngél?\é;rg%I?or B |§le3 %ﬁ%r%ﬁsggiicztgg Hﬁpég‘t‘?%é@? 06 ZZQ%;%)Qp%ovi di ng
a nmount i nguskct ilowef adasthébi on lgepdiaid ngeelipornindthen a Tixukcbagection
substantially in parallel to the direction of the _connection termnals 45
and 46 prderaéeerlsntd pad ot sraiprofidet alessnpe sidesedge phthe sppet cheh 4o an

t I I : t | trol,ci it.,5 Th 4
s Conet r (RGARE 08 SrBPTHEE SIehgRbn sandugied AT 4B OeEE0ME M bo
placed oneaubg%@ﬂasﬁg ?ﬁ-er@f‘deCQdIﬁb‘?CtN% tHa] I PRGS, 47 A1 4G1RIE R Y1 ded

al ong one side edge o e upper case 4a, a e ion generating element 1
i s nolfit edfahendisehsidecledgedd aBifopneieon tdofentdntd ohelte dote genelaatitge. Note
that, in FIGS. 11 and 12, illustration 10 of the discharge el ectrode 13
fornmed on eler@ent dras shaven o1 FIGS. Aamdeaeprrited el ement 1 as shown in FI GS.
4 and 5 is omtte

where the ion gtggtéy%?%}%sqﬁc}tiﬁ?%%ifc}v:gg%mglpog\ﬁéhgg%t?&ﬁ%%e t}ger %ﬁqﬁaftsazlg
and 46 ar &gh@rB®r B is installed so that the connection terminals 45 and 46 are to be
inserted in an upward direction, the front face of the ion generating element
15 1 does not come into contact with the surface where the ion generator B is
installed when connecting the connection terminals 45 and 46 to the
external power supply and control circuit, thereby preventing damages of
the ion generating element 1 due to the contact.
Note that, in the embodiment illustrated in FIGS. 1 through 3,
20  during the connection process performed by installing the ion generator B so
that the connection terminals 45 and 46 are to bhe inserted in an upward
direction, the four leg projections 55 provided on the peripheral edge of the
recession 50 holding the ion generating element 1 thereon support the ion
generating element 1 facing downward, in a floating state with a space
25  between the front face thereof and the installation surface, thereby
performing the function to prevent damages of the ion generating element 1.
FIG. 13 is a perspective view showing an example of the
arrangement of the booster coil 2 and the circuit substrate 3 in the common

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

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



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

el ement 15 1 does not cone into contact with the surface where Faeruamy 2006
generator Bis installed when connecting the connection termnals 45 and 46
to the external power supply and control circuit, thereby preventing
damages of the ion generating elenent 1 due to the contact. Note that, in
the enbodinent illustrated in FIGS. 1 BBrough 3, 20 during the connection
process perforned by installing the ion generator B so that the connection
term nal s 45 .and re to be.inserted,in an upward,. direction, the.four |eg
br o] ecti o€ 8n G 40F dete e iab pEt HRePars(BR 6at of s disd 4ot 816 S %0ithol di ng
the ion QQH@'lﬁiggi@ﬂdﬁia? ti%ntﬁech%%‘rc%&'tpﬁ%sttrét'%e&' on generating elenment 1
facing downward, in a floating state wth a space 25 between the front face

t her eof and t he Thsioal geaicratingwléaent 1tibet@tedparsd eimddg hiohe4¢ toeidadn to
prevent damages of the ion generating element 1. FIG 13 is a perspective
vi ew showilndg anleclegawi shefunties caseArgedBift. bf ix Aodyepettisie visiv sRowInE t he

Y SURL e COME st 80 e Uppeesse gerqroved.
bst ti i t ti ¢
substant | gLy e PIbid 8 SUERR6E 6F oL NEPLLBRI AR U APR0, Bhesapt i on o

t he | ower ooster coi S -on" one side In the

| ongi t udi hakgll 6feglid ddedhcd b coittiagid pouthat sotle SdeTaee bPthaappeAthsy
element 1 is nmounted in a window hole 4c forned in a side face of the upper
case 4a. HphGequivalent tpdhepevetly of whevioshgriargting alenestdnp) endfvertieal

structure of the windgow hole 4¢c. As shown i n FIG .14, t. wi ndow hole 4c is
For et o ERomiEec BB bR P EratiAS B [ it b WiGr BRI el s de
face c [ rt of: Iy a t he .up 4a, i val ent
to thg(yl etr%% hﬂgfﬁrtlﬁ% itog(rjlehéaefrll%l? ggeln:\%gglpgrrg%tn%ft gn&“v@%i%%ﬁﬁh%égo%‘g%jm and
a hori zonkakr@molivg the tree kotdetherbdfh ahe dihdedtolalderdant be Hladedein

t hi ckness of the ion generating elenent 1 on the peripheral edge
sur r oundi Pgstthan b gngdwthmartdef shorheidgsmfchehionegereratingbdewieatdd i n
position ?Xtobginggigé}gegt? Tiwr{t}?fthte h\?er irc]:gf tgrc?c;v%gszlcﬁfp&s {amigotrhegﬁ)%etggﬁér% inegl ement 1
element 1 by using the vertical grooves 4d as guides, and bringing one long
15 side into engagement with the horizontal groove 4e. By pressing the
remaining one long side with the edge of the lower case 4b to be combined
with the upper case 4a, the ion generating element 1 is mounted as shown
in FIGS. 11 and 12.
FIG. 15 is a perspective view showing another example of the
20  structure of the window hole 4c. The window hole 4c¢ shown in FIG. 15 is
formed with a thin removable piece 4f left on a side face of the upper case 4a.
By removing the removable piece 4f when mounting the ion generating
element 1, the vertical grooves 4d and horizontal groove 4e as shown in FIG.
14 are formed. According to this structure, by forming window holes 4c in
25  the four sides of the upper case 4a and cutting off the removable piece 4f of a
window hole 4c¢ according to the need of the application, it is possible to
suitably select a mount position having a desired positional relation with
the connection terminals 45 and 46 and selectively use the window hole 4¢

according to the application.

30 Next, the following description will explain the application of a



into engagenent with the vertical grooves 4d, pushing the ion generating
element 1 by using the vertical grooves 4d as guides, and bringiFb:engy @bhe
15 side into engagenent with the horizontal groove 4e. By pressing the

remai ning one long side with the edge of the |ower case 4b to be conbi ned

wi th the upper case 4a, the ion generating elenent 1 is nmounted as shown in
FIGS. 11 and 12. FIG 15 is a perspectiZde vi ew showi ng anot her exanpl e of
the 20 structure of the w ndow hole 4c. The wi ndow hole 4c shown in FIG 15

is for rred thi n. renovabl e pj.ece 4f ft on a sj f of the, upper
case ga yatasd.Eui s idhe BREitaots! HOB: EtierAfingn &IE e bn (he PRt
generati nan@hﬁHﬁnt FIG. U6 Mehhl e8ler@{A0NMes,itd aftPh £ O Rlin ROV, 4€ as
shown in FIG 14 are forne Accor |ngtot1h|s tructure, by form ng w ndow
hol es 4c igen2batdreah@RIGsi Ld?es of aphdiedpptrageasevdarandiceuivhiongs @bltaghe

renovabl e piece 4f of a w ndow hole 4c according to the need of the
appl i cat i ohas Iapphgdp@ﬁse regeneraduig elemend dl ey usmgrBuneirpagiof Fdar. AGvi ng a

el ect Puely use 1PhEIG o o Bl S0CTAERER 1 2 Ch SRTTEHEH InPORer Next
the fol | owy @%lf%%fs%h%d’é@d' lo FARL B 1ok 020 AR bR B P 1IFShrRL Y 2000

24 vol tage enerator (1on generatin he p esent

i nvention. ap'i:llﬁnglﬁeeﬁsm g59aphial SBRr (@uhﬁ s@am}feiﬁy)f or‘InU@cﬁltta:Sttﬂaq;dl@ﬂ
generator, and FIG 17 is an applied voltage waveform vi ew when a vol tage
was appl i ite cwhlhle th@rSSg}’em@ﬁ@zmwgetélth mjylSLtélner@hehenmlt tamineg} of | G 16.
51In FIG nmer al .represents.an rcial u and
i s connectt é& lhﬂ)g gp ?HB YIPE BH&Den ggt 1% e‘?ﬁﬁ?ﬁi‘?‘aﬁ)‘? nIch v’iﬂ ttgﬁegﬁlappl yi ng
means; g0 t/ n ta V. po

whi ch t@he gg@?%sh%o nect égﬁbl o?t?it t%eﬁlh%lﬁomk g{ﬁf&ﬁ?%egﬁ % eér%} ‘Fd t he
hi gh-vol t 4ge:.appl yi ng neans 90 is directly connected to the AC 10 comTerci al

power supply 80. Here, the point Qis grounded, i.e., a ground |ine.
The SSR is controlled to be open/closed by a control signal SS from a

controller 83a of a microcomputer 83. Note that the control signal SS may

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

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

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

the diode D3 is 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 is OFF electric power is not supplied to the

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

25 and a high voltage is not applied to the ion generating element 1, and
consequently no ions are generated.

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

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

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

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



The SSR is controlled to be open/closed by a control signal SS froma
controller 83a of a microconputer 83. Note that the control sigmrlbraari®2006
be directly inputted by additionally providing direct input neans such as an
15 input button, instead of the mcroconputer control. The SSR is connected
to the anode side of a diode D3 through a resistor RL. The cathode side of
the diode D3 is connected to the positidbe el ectrode side of a capacitor C2.
Mor eover, the negative el ectrode side of the capacitor C2 is connected to

20 el ect i BRBAGT # B o PERe s MU R R0 Oht 400 38R 0T JI R HEHREGE % r om 1 he
AC cormrr Gl PaEHI TPy B adin kGl okt 208 (B valbnee FeGRRAREy for

i on generation ed"to the 1on generating elene SO as to generate

i ons. WhenvdlbggeSBRliscdpRicitoe! @2t r The povdys D8 amet Dauppl piedidal tdprevent
hi gh-vol tage applyi ng neans 90 fromthe AC commercial power supply 80 25 and
a hi gh vola awpverse dbaw.applhicegwitching frsmsfameerat§ingowmipaiest alsecomdary

conseqguent | 0 i ar enerated. QOnhe e of .a prinmary. wi ndi ng 81P of a
oo enbre windBel SRS G fhd SEELEIAT. el ot 1R jeL Ee e bR LtPBUB tol 48 of t he
capaci tor . [ b L. Ny tndi. - th i,.L.chin

t rgnsf or mer f-gltb? %ﬁﬁgcgggng g{%owﬁ%ﬁ%@g;@g%zi@}qt%%ﬁé? ,Enﬁrgegllegﬂé#sp%? R4

and RS consimhpHbes a 19dtl @f dasingobledtrbabs Gdicyh 2006¢126t16tE C1§ hnfldhdac®éR  The
resistor R2 divides the voltage of the ACcomerci al power supply 80

t oget her vileeirode 1dbsi stor R1, and applies a suitable voltage to the

capacitor C2. The di.odes D2 and D4 .are provided to prevent. a reverse flow.
The swi tching t EhAEHE FEFUR LORMASEALESeENGERg RRATF & G NacHP BTS2 1t he

! _ séicet _ JETS G \the
econatry SRASrIApreechOngTOETA BOE AP Letde) (RARTPHERIANE |

faci ng el eslbcpdes 18Vt charige @meehtiagelddeand hndubll @dund B6é (Raaelkd) . A
series circuit conposed of rectifying nmeans and switching neans is 10

connect ed Btiddh diee sectiffenpaneans haseot raadds héra cathusledi $hivar dhe

rectifying means is made of a diode D5, and the anode is connected to the
discharge electrode 13 side, while the cathode is connected to the ground
15 line side. The switching means is made of a relay 82. A capacitor C3 as
an electrostatic capacity is connected in parallel to the rectifying means, i.e.,
the diode D5.
The relay 82 is controlled to be open/closed (ON-OFF control) by a
relay control signal 82S from the controller 83a of the microcomputer 83.
20 The relay control signal 82S is outputted after suitably processing and
judging various input information IN to an input unit 84 of the
microcomputer 83. Various input information IN to the input unit 84 is, for
example, operation mode specifying information from a control section
through which the user can select an operation mode, and is the result of
25 measuring the contamination degree of the peripheral environment by an
environmental sensor (for example, a contamination sensor). The
controller 83a is made of a control circuit for outputting a control signal, ete.
Note that some components in the microcomputer 83, such as an arithmetic
unit, are omitted.

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



el ectrode 13) of the ion generating elenent 1 and the ground |ine (nanely,
point Q. The rectifying nmeans has an anode and a cathode. Here rdbi®ary 2006
rectifying neans is nade of a diode D5, and the anode is connected to the
di scharge el ectrode 13 side, while the cathode is connected to the ground 15
line side. The switching neans is nmade of a relay 82. A capacitor C3 as an
el ectrostatic capacity is connected in 2farallel to the rectifying neans,
i.e., the diode D5. The relay 82 is controlled to be open/cl osed (ON OFF
contr.ol l.er. t he

trol b h f
i cr ocoputenenbts SpieRbefedy BSneri LSRR "goe PidS ititiedia Srathe
sui tably ppOGEsSINg MR diHIF NIhMAHABS Y ﬂfé“élebﬂ{@?mh'tﬂﬂ at'\d qtcﬁﬁt put

unit 84 of the mcroconputer 83.” Various I nput ormati on o th€ input

uni t 84 i sthd eapaexanul2,isopkantedofitho &R prckeyi rQFFNf ONmﬂ:I arhd cifea
control section through which the user can_select an operation node, and is
the resul taJéelrzeHImmymamgISt Jrféfeemd Sarichiele; whem@h@@l@mm hotpetinbhé rthie

envi r onyrent b or. ex ont nat|o

f
sensor )°  THEU c@ﬁ?r}’bﬁ%:t %E]rﬁﬁ sor e((i"t&%]n"l‘tr E?W&gj)tcaf‘ Etﬁ?t‘fﬂﬂ ing a
control signgl.y lhf%th(él ¥t & ttﬂf‘éslﬁ)?&’ﬁvﬁ Og%’%ﬁtpﬁheﬁ h@&vé@ncrt t%d83

such as an arithieti unit, are omtte sucn a COI’]S when

the SSR i scdthbdedf Che S&IR@Bfttﬁlrerkﬂidlﬁﬁoﬂl dﬁf&h@t@w céRfI0] 2acet! ﬁﬁﬂtthbSS(aRp' ied
bet ween the points P and Q Ina C]%/C|e where the electric potentlal at the

poi nt P i sisHivghed GNan When she &G @mr@dtﬁ)hll the cah@cq:mu (G2 iQdischhegedhpaci t or
C2 is chargg@ ﬁt he SCR s_kept . OFF Ng when {2 alternating.current is
reversed (ZP¢y Féué\ﬂ“?é}t PYe 1R tBE oM °g canRGLEr G ‘t’l‘?é”l”fsc Bgﬁﬂaﬁgﬁ%nﬁlgher

than tipe ed pokrifaRotenidial 8phe, RAAt ) qiofeV it A SRkt Q" ofi oher

than a thres tage 1S applied etween he gate an the SCR

by the opeiighiceidnofolthge datsse erheohted 66 Uhe, sevpd dahe waERing B1ILAadeON.
When the SCRis turned ON, the capacitor C2 is discharged, and the current

flows in t$wstebimestronstapewsidlor C2 -> switching transformer

Since the ion generating element 1 is a pseudo capacitance load and
resistance load, the secondary circuit of the switching transformer 81 is
15 equivalent to an LCR oscillation circuit. After energy corresponding to
energy charged in the primary-side capacitor C2 is also discharged and
consumed on the secondary side, oscillation is stopped.
FIG. 17 is an electric potential waveform view of the ion generating
element 1. The axis of ordinates shows voltage V, while the axis of
20  abscissas indicates time T. The voltage value is about 5 to 7 kV in the peak
(positive) to peak (negative) value of the ma;dmum amplitude, and the
oscillation period of the oscillation waveform is about 0.1 to 0.2 ms. This
oscillation waveform is generated in a cycle corresponding to the frequency
of the AC commercial power supply 80. TFIG. 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).



10 81 (primary winding 81P) -* SCR -* diode D1, and consequently an

i nduction voltage is also generated on the secondary w ndi ng 8ilS&fi 2006
switching transfornmer 81. Since the ion generating elenent 1 is a pseudo
capaci tance | oad and resistance |oad, the secondary circuit of the
switching transforner 81 is 15 equivalent to an LCR oscillation circuit.
After energy corresponding to energy ckgrged in the primary-side capacitor
C2 is al so discharged and consuned on the secondary side, oscillation is

d FLG 17 is I f th
generati n n&reeiw@' R T g e T
of 20 2batiesaaen 06l Galasa1d 8 Becdles YOLEARNA! URiel o IROM. BobBufekV i

t he peak (pos (ne at val € maxi mum a ude, and

the osci |d1@é¢t@(5h nﬂiérp@e@ﬁ frb@ @ﬁ@Iélé@tﬂcoﬁom\tfaﬂOéﬂ‘rpbﬁqtaQoutA&oﬂdlhglﬁ 2 ms.
This oscillation waveformis generated in a cycle corresponding to the

frequency ioos dieegoa@rateineudi shaptiwerasomslposiive FiG isl Hipa)l szmabwhaarmf
el ectrbc 25 potenti al xvaveformvvhen the relay 82 in the circuit of FIG 16
is in Phe XHEALIG 90§ 1§ {a the state where the diode D5 is not connect ed),

and substanti all ts L tiv n re
generated. On th%ul&ﬁ%ﬂ% eaWFﬁég i}%{% ta?h%\%éﬁgchpgﬁ 31&{}?9@ ? ent' a‘I:"r?l
wavef orm tpaeRl4P82GARRKG & RuI{Sf FEG! ¢hBY 86 the QN IshgteC feC Uk s%teck@eléfi and
the relay 30 82 is in the ON state (i.e., the state where the diode D5 is
connect ed)theldieelbrilany caffect2d Sidicke tcla;aadiitond@?»[l‘s addesd an qareBak té hhene
direction e _electric potenti al J‘(ga,flroéége di scharge el ectrode 13 becones a

wavef or m s‘HPQ?&ﬁ}l n hi?eelﬁ%%éfﬂi)‘?/f@n ?dhs e & 1‘14%?73?151@1@%!% c
pot eng yal %te 1%(951{11% né‘ﬁsﬁrads'%é 1ed'f{)on ' $h ner l%g r ﬂf’lﬁ gy ratio

of p05|t|v and negat |
Fur t her morgmofthof botikiveSiAWsa@Ng &l @Gk éd.C we@anﬁh@blé@&\b%mwb £Aty he relay

82 in the circuit of FIG 16 is In the ON state (i.e., the stgiqtsle where the
di ode D5 itheceapretived ndst2( pHpadd 000 1CBifige aguect and @E000khegativhe
ions/cc were measured.
In an ion generator with such a circuit structure, comprising
15 rectifying means (diode D5) having an anode and a cathode; switching
means {relay 82) connected in series to the rectifying means; and an
electrostatic capacitance (capacitor C3) connected in parallel to the
rectifying means, the anode side being connected to one electrode {(discharge
electrode 13), the cathode side being connected to a ground line provided on
20  voltage applying means (high-voltage applying 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
25  (hereinafter referred to as the relay substrate 89) is configured as a
substrate other than the high-voltage applying means 90, and the relay
substrate 89 is disposed outside the common case 4.
Note that the high-voltage applying means 90 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 hoth of the condition



di ode D5). The electric potential of the discharge electrode 13 is shifted
in 10 the positive direction as conpared to that shown in FI G1 F&duard"@ode
smal | anobunt of positive ions are generated. Wen the el ectrostatic
capacity of the capacitor C3 was 200 pF, 140,000 positive ions/cc and

380, 000 negative ions/cc were neasured. In an ion generator wth such a
circuit structure, conprising 15 rect izﬂyi ng neans (di ode D5) having an
anode and a cat hode; switching neans (relay 82) connected in series to the

recti fyl NGy HEANFhe 20hyAlblAEIPS Bll¢ of AHACLIANRE of EAPAGINII, Gl gonnect ed

in parallel tot ying neans, the anode side being connecied to one

el ectrode 4xll shbaogditi®l edisredhelday tshbdspatdhGdeisshdanhed v &atRethed to a
ground line_provided on 20 vol tage applyi ng _neans (hi gh-voltage applying
neans 90) ,othhe thest tifeytorgmoneease 4nfot Ruammile, chipagt wf s afr eomdithonazE on a

[ he .. . h h . : which th
Vol t ago. agBIAAGE HURAICH EOF fit EPREHILOT i5 BLARHERGFUBOSE HIdiBeahPdi® shown
in Fl Gy 165&?%51%1’5%%‘9' dn tE%’{Jcﬁﬁfn%tneca%% £onposed of the relay 82, diode D5 and

capaci tor herei nafter referred to as the relay substrate 89) is

configured as a B&ilsd,rat ehet figde bhadh tdie padheyofdragRamphd ytid diRans 90,
and the relay substrate 89 is disposed outside the commbn case 4. Note that

t he hi gh- oibstepde applayidngheeaelayosubstipteviYedroncanstructed cas t didtevent at e 3

i nside the gommon cas . The phrase "outsjde the .30 commbn case 4" used

here rreanssui’syiﬂe%p?n&néeuagﬁéj Hopsirate ghelsc%}rtt?@nml EI:Gl?xﬂrﬁaﬂ‘iyt 68 28

where the J @Xr %\%Mtaﬁ 1g%ei1 b %@.l 2 15?1?(: éﬁi de of the comon case 4,
(}nlg(l Eiqh rela s&raegg"

and the c I'dn ere sub 'S nounted on a structure

ot her10han the comaPRinghsesifice file exBERhes (Pelpgr bulpstrate 80) leaAdpt tiani ng
apparatus in which the ion generator is nounted, w thout holding the relay
5 subst r attecfyiog mhans emdoywidelsis gameBosiateb the subsizateaberafit anbsirate

urifier, fior.ex le, the cijrcuit substrat and the relay sybstrate 89

gr e const r{]c gl ggep H&W%er @p.]giymg means mounte tﬁereon can have 3/ Suyi?ment
distance therebetween, it is possible to keep a long insulation distance,
thereby enabling stable generation of substantially equal amounts of

15  positive ions and negative ions,

INDUSTRIAL APPLICABILITY
As described above, according to the present invention, since the
booster means, circuit substrate and ion generating element are configured
20  as a unit by mounting them on the common case (housing), a compact
configuration is achieved, and therefore the ion generator can be easily used
in a wide range of application by its connection it to an external power
supply and control circuit.
Moreover, with the use of the common case (housing) constructed as
25  a box case having an opening in a part thereof and a rational arrangement
where the lon 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 1s possible to achieve a further compact

30 configuration.



substrates, and the relay substrate 89 is mounted on a part of the air
purifier, w thout being held by the common case 4. 10 Accor di nglpsbrsiaige 0o
substrate (relay substrate 89) having the rectifying neans and sw tching
means and the substrate (circuit substrate 3) with the voltage applying
means nounted thereon can have a sufficient distance therebetween, it is
possible to keep a long insulation distZhce, thereby enabling stable
generation of substantially equal anmounts of 15 positive ions and negative
ions. | NDUSTRI AL, ARPRLI CABI LI TY As, describ above gggogdtn. to the gresent

t

i nvention, sinc _?ﬂges’bﬁl&@f’e enﬁalﬁg?ecﬁpﬁe Ctrf%slﬁﬂ@{“lc Ha PBRR e féfat i ng
el ement ar(%oca@ﬁ{%%rs%g to 339 &%a@,tHrHr,thi%}ieﬂ,@HQﬁgngi fdiﬁfﬁ‘h-&ﬁ %i‘%h%%ﬁﬁﬁoﬁase
i eved, t her é

(housi ng), a compact configuration is - ac and ore the 1on
gener at or @ae (heueas)|iy msklkd using aird€nr mageriol cappiniedt horabyor,tis is
connection it to an external power supply and control circuit. Moreover,
with the uzessiiletthensonensatistassoiyhinssiaigon éuntdrer conmdnagasexsrdghosratase

havi ng.an opening in a,part .thereof an rati onal arrangenent where the
i on geRer AINGVe %%dg’@gﬁﬁﬁﬁﬂ%ﬂs W’latsﬁ%baléﬁgﬂ’ilﬂ%r; the booster nmeans is

stored in the i nigcosicde (Bl HCeCOTHDONGA 0 sckaE! PLLIIS, dIPWicDgn SECti On

for the ion generating ele e circult s supported

t her ebet wagBment dotROSskhd didch adgdiebicerciiel ad BArindoagtiatteledPod@Ritiighir at i on.
| February 2006 29 Besides, since the volune specific resistance of the

comon cadace (¢rsbisioblggr ivaitber dildndriegthurebeiwrenhi apbrthehzon gexet@idgQ -cm
or Lhe comen£35e.(ols 1o) s TRl ded el 19 7, st L erial, com ol i no o
Case 300 OFRTAESH AR UG IO IR SRR, 08 OO MRS
conpri si nGachievs ehigReelcesipedeoafiguantiondantli efickRingbt gederawsi gdsitive
ions and negative ions by plasma discharge from the discharge electrode.
Furthermore, since connecting means for external connection is
provided integrally on the outside of the common case (housing), the ion
15  generator can be readily connected to an external power supply and control
circuit and easily used in various kinds of applications. In addition, since
the mounting section for the ion generating element is provided on a surface
substantially parallel to the connecting direction to such connecting means,
it is possible to connect the connection terminals easily without causing the
20  mounting section for the ion generating element to face downward, thereby
preventing damages of the ion generating element.
The ion generator further comprises means for supporting the ion
generating element in a state separated from the installation surface when
the ion generator is installed with the mounting section for the ion
25  generating element facing downward. Therefore, even when a mistaken
installation takes place and the mounting section for the ion generating
element faces downward in the mounting step including connection to an
external power supply and control circuit, it is possible to prevent damages
of the ion generating element due to contact with the installation surface.

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



face each other with a dielectric therebetween, and the ion generating

el ement is nounted in a nmounting section of the commobn case (housdyiglase 2ldbs
that the discharge el ectrode side faces outward. It is therefore possible to
achieve a further conpact configuration, and efficiently generate positive
ions and negative ions by plasma di scharge fromthe discharge el ectrode.

Furt hernore, since connecting neans fomBexternal connection is provided
integrally on the outside of the common case (housing), the ion 15
generator can be readily,connected to an external p r.supply and.control
Qircuit andiORRUnS, SHET fo8 WArPBEETEFRALE STETBRT PRATOHE PIFIE RAGATOR, since
t he nounti | f he | ] -] rQy| -a_ surface
subst anti oy ey af o 8k soRfb R Sade tEhAuh B T EBR h2 et SRR i P
it is possdlbhferitoiogethachifhhehe Gnetiteont tHobEBlS t&dDithdn W ddi0ifhicteapsi ng
the 20 nmounting section for the ion generating elenent to face downward,

t hereby pmnevened stptdaniyesdditionheinantlye vendvivnioles eive massiitee thedeadner at or

further conprises means .for_supporting the jon generating elenmgnt in a
state éepa‘f‘”eﬁeédf%r rORRERENE HEL 0N SRy AEAES ﬁlé’@l%eﬁlgttgé ‘%ﬁu@éggﬁﬁta&‘% i's
instal |l ed w.t upt | i f he | 25 egenerating el nt facing
downwar d. %yﬁe?%%lgg%%e\%%%zﬁg%e %ﬂsdt gésé(%\n&léngjg a g.(%l gﬁetltfﬁg‘s“%fegggl%nd t he
mounti ng SaGki@H fodr thedriih Galelmik NG tieb abRiowl alss dawaWahskibr the

nmounting step including connectionto an external power supply and control
circuit, iteadslypmssiebt thd mnpgenceatingaiagest aofl theeircont gevetratei mghelienent
due to contact with the installation ?u]frﬁf ?ce 30 Furag_%ij[mre, since the ion
gener at or § & %@ﬁ%ﬂ?ﬁ@&dwtgr%\ﬂndﬂgl@ the lgagepiegany B VoS ATBURTIORY

secti i) foc%p#%%tiioﬁg generating elenent on the lid plate for closing the
openi ng of € ‘conmron case (housing) and nmounting the ion generating

el enment toget herBydifibs,t fiacé ithePhatifhedyt of ThROBSISELL rhOaPladldntle Sphtsfactory
nounted state. In addition, since the wi ndow holes for passing the lead 5
wires for lomeent ithg tdweuibnsyesteatat i angd eflemrein sgrherhtingi rdementubst r at e

are formed in the Ii ate and f.astenin arts for the _lead w.res are
1nsulat10n-mong& with tq\e ﬁ?lsérs, 1t 1gs %ossﬁle to satisfactordy 11151ﬁate

them from each other under a high-pressure driving voltage and perform a

15 stable operation. Additionally, since the volume specific resistance of the
fillers 1s equal to or more than 1 X 1013 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 1s
possible to obtain excellent insulating performances.

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

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



provi ded on the peripheral edges of the window holes, it is possible to

readi |y connect the ion generating elenent and the circuit substredmiary be
a trouble associated with running of the |lead wires, and achieve
satisfactory 10 connections. Besides, since the periphery of the booster
means and the space between the circuit substrate and the ion generating
element are insulation-nolded with the8¥illers, it is possible to
satisfactorily insulate themfrom each other under a high-pressure driving

vol tage and.perform stable operation. Addjtjonally, si,nce the,volune
speci 1o v B aieiRt abBrioeats e EPEviLe Bhim i Sbronont a it Fokleats oo
-cm it is i tnﬂﬁﬂ : bld VQ:d a i IOf% fNe@ Stable
manner . Nb?%égjr@tggﬁge tﬁ%rn%% i(%&;lg?qﬁiblélo}éﬁlr&%% él %ﬁg%ﬁgﬂﬂ%%pderl ph]glrﬂs'll’of t he
boost er nedngebaieebetihgeddyrraicashiagagesand dpaichangs 4od tfkidwsgl ati ng
strength, while the second 20 filter to be put in between the circuit
substrat e amdmpweveéroanggnthariald el ement was sel ected by attaching great
importance to the fl.owahility,.it is ossible to obtain excel | ent .

 nsul atl ng per f obRUAEBSSINES HOSH RIS ShF dieeahiuegBR SR CERSHONEES I8R ¢ he
circuit su ‘ | e I ' . i ng roi besi de
the stori nriaun e St uKCELbEY St MR MEEF I WIS B0, e
separ at i onm@l&hders; et bep yaehlet foeineicticbtd flsatst HhatHclas dnldh@isirdacofoetiagi ng

el ement without being interfered by the presence of the nounted conponents
and achi evleaciefiar ither spamenprtot whaelf itheseatansnard ho dudemitind, shdcéiaraby
receiving roam.for.the nountged copponents and the storing roomfor the
boost er meRWEIHRE the SQ@B%\PaﬁlégicF?‘Bfﬁpeach other by a bul khead, the filler for
i nsulation nolding 1 February 2006 31 will never intrude into the receiving
roomand stress will not be applied to the nounted conponents with the
solidification and shrinkage of the filler, thereby preventing occurrence
of danages and detachnent and achieving an inprovenent in the yield. 5

Besi des, since positive ions and negative ions generated by the ion



generating el enment are cluster ions surrounded by a plurality of H20

nol ecules, it is possible to inactivate floating particles and debrufaegt 2006
floating bacteria in a space into which these ions are to be emtted, and
thereby purifying the space satisfactorily. 1 February 2006 32 CLAIMS 1. An
ion generator characterized by conprising: an ion generating el enent
conposed of a discharge el ectrode and an induction electrode that face each
other with a dielectric therebetween ﬁ@r generating positive ions and
negative ions, and for generating negative ions by application of a driving
vol tage; a booster neans for boosting a driving voltage to be applied to
said ion generating elenent; a circuit substrate having a storing roomfor
sai d boosting neans, a supportingisgpyson for said circuit substrate and a
nounting section for said ion generating elenent therein, where said
housing is a box case having an opening in a part thereof, and has said

nounti ng sectio £ i.d i i | enent in periphery of said

openi ng, said Spg{‘ﬁ}{’f%%“%ﬁé‘?g?%gﬁég%e%&‘g‘}m%%{ﬁ% in an inner side of said
housi ng, facing said nting section, an aid.s ortin ecti,on for said
circuit subst ra%él %ege\r@gaﬁmga?lgmg{lélppﬂgop%ﬂﬁ? aaﬁlascglgfgg ﬁf(‘fﬁﬁ?‘?%émge@i on, and
sai d di scha el ect.rode i unt eq on, said,mounting .sectiqgn so that said

di scharge"gjlrugﬁ?lfl o%gcq%%eéh%u%r gac .O?Heﬂe“i‘gln aggheé?‘g'flﬁrﬁ’%&?@f Corth in
claiml1, wherein a valune s e&ific. resista of saj.d housing.is set to be
not | ess EFIRUNPIHREE Ol And deaivs, Bise At an SRS Aig (K Y 911 ed wi th a
first filler,. put i rt] sai d holusi ng, while a space between said circuit

substr at ea%}HH%EaP& PRV RIASe g el ement is insulation nolded with a
second filler put in therebetwen, and a 1 FehQruary 2006 33 volu specific
resi stance of e%li’ﬂowr %aﬂsf?r\r,\g?oslﬂinglaeﬂ“&% %‘g%ﬁo‘%th ?‘@?hqutos%‘ﬂgt?%’ be

generating element; a circuit substrate haying 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



not less than | X 1013 Stem 3. The ion generator as set forth in claiml1,
wherein said housing is nolded using a resin material contai ningebguagg’ 2006
as a colorant, and said booster neans is insulation nolded with a first
filler put in said housing, while a space between said circuit substrate
and said ion generating elenment is insulation nolded with a second filler
put in therebetween, and a volune specific resistance of each of said first
filler and second filler is set to b 3not less than 1 X 1013 Qcm 4. The
ion generator as set forth in clains or 3, wherein said housing is nol ded
using a PPE resin or a PPS resin which do not contain carbon. 5. The ion
gener at or vakingespetdia tesistangayof maeh of seidafinst fillet And aegond, fikomiprsestonbe
connecting nmeans for squIying el ectric power to said booster neans,

i nt egr al | poolessathapdtXilde dmsai d housing. 6. The ion generator as set forth
in claim5, wherein said nounting section for said ion generating el enent
is provided substantially in parallel to a connecting direction to said
connecti ng nmean3. The iohl@nk@forgRnet vt inasaifet, forth in any one of clains 1
through 6, conprising supporting nmeans for supporting said ion generating
el ement at a di whekedie sprcbousisgi isambblednssing | atreon watefiat eontadmngaia i on
generator is 1 February 2006 34 installed.on the installation.surface with
951 mountiRET el H AT arY oo QUGS ia Ay RRIRcd bR 0. &
ihe fon 9BHEHRLA AR RAMED: PR WerRBEn QhidbiRidIP shodifhOUAR shid YELr €1 1
said nmounting section tor sald 1on generating elenment 1s provided on a lid
pl ate whieieratingrolentend i msalatior rhbldedpett ngeadndshiller porini thereb8twebhe i on
generator as set forth in claim8, wherein said jion generating element is
connect ed i agiailigme speqifie resigangeapiocach; afisaidk Hept illcs and seeondgfitlen sugh wi ndow

hol es pi el PdnsAks thhd 1% £6°-qem.
4. The ion generator as set forth in claims 2 or 3,
wherein said housing is molded using a PPE resin or a PPS resin which do

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

comprising connecting means for supplying electric power to said booster

means, integrally on an outside of said housing.

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

direction to said connecting means.

7. The ion generator as set forth in any one of claims 1 through 6,
comprising supporting means for supporting said ion generating element

at a distance from a suitable installation surface when said ion generator is



10. The ion generator as set forth in claim9, conprising fastening parts
for fastening said |ead wres, on peripheral edges of said wingewrhakgs2006
11. The ion generator as set forth in clains 1 through 10, wherein said
booster neans is insulation nolded with a first filler put in said storing
room while a space between said circuit substrate and said ion generating
elenment is insulation-nolded with a second filler put in therebetween. 12.
The ion generator as set forth in claiyp 11, wherein said first filler has a
hi gher insulation strength than said second filler, while said second
filler has a higher flowability than said first filler. 13. The ion

gener at or ingéalledt on othehinsipllatian nsurfacer with, saidnppurtingy sactierc §pvisatg ioFebr uary
2006 35 room provi ded beside said storing roomfor said booster neans, for
recei vi ngBeRGriingclament Bgingodponeards on said circuit substrate supported by
said supporting section. 14. The ion generator as set forth in clainms 1 |

t hrough 13, conprising a bul khead for separating said receiving roomand
said storing roomfromeach other so as to prevent intrusion of said first
filler and seco®dllig lonegenedBor asheet fanth gearer ateoof csinset thHronglh 7j whemeyn one of
claims 1 through 14, wherein the positive ions are HH(H20)m (mis a natural
nunber) . $&d mMbentingnsegtiorriat saidamnsgmefatinghelementnis proeidetl @l ailidsplatdé hr ough
15, wherein the negative ions are 02,(H20). (n is a natural nunmber). 17. An
el ectri c ayhper mtmeuntedttcucdosegthampaningpdssiddmubmg. passing a flow of air,
characterized by conprising an ion generator as set forth in any one of
clains | through 16, disposed in the mddle of said air passage so that
said nounting section for said ion generating elenment faces the flow of air
18. An air conditioning apparatus characterized by conprising an ion

generator as set forth in any one of clainms 1 through 17.
9. The ion generator as set forth inclaim 8§,

wherein said ion generating element is connected to said circuit substrate

with lead wires passing through window holes piecing said lid plate.

10. The 1on generator as set forth in claim 9, comprising fastening parts for

fastening said lead wires, on peripheral edges of said window holes.

11. The ion generator as set forth in 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
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room, provided beside said storing room for said booster means, for
receiving/storing mounted components on said circuit substrate supported by said

supporting section.

14. The ion generator as set forth in 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'(H,0),, (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 0, (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.



