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Specification [Title of the Invention]| ON DEERLEh NMensARRARAT TS 280D 55 (2
GENERATI NG APPARATUS [ Techni cal Field] 5;[0001] The present invention
relates to an ion detecting apparatus that detects ions in the air
and to an ion generating apparatus including the ion detecting

apparatus. [BRackgrou Artly 10[00Q21 . In a residential room
bacteria, vi gc‘g]ﬁ’(ﬁmc%ﬂgam e #C1852800r ati a and bacillus are

the'l i ke hunbTicte bhEse dwenhandi r pdcn SRTBCRIRNE AbBARSILS ANED
!n order to bﬁg&the_ air in the 15 room The air purifier described
I n Pat ent Doi ENERAIING APBARALLSE t hat generate [err] of a

positive ion_and 0'2-£H2'0)1nk0f a negative ion, and an air blower that
di schar ges Hh¢cporal deldkrr] generated by the dielectrics in a
room [0003]

5 [0001]

The present invention relates to an ion detecting apparatus
that detects ions in the air and to an ion generating apparatus
including the ion detecting apparatus.

[Background Art]
10 [0002]

In a residential room, bacteria, virus and the like such as
serratia and bacillus are floating while unpleasant odors are
attached to curtains, clothes and the like hung in the room. An air
purifier is provided in such a room in order to clean the air in the

15 room. The air purifier described in Patent Document 1 includes
dielectrics that generate H*(H20), of a plositive ion and Oz (H20)s of
a negative ion, and an air blower that discharges H*(HzO)n and
02 (H20)n generated by the dielectrics in a room.
[0003]

20 The air purifier generates H*(H20)n and Oy (H2O)y at the
same time to produce hydrogen peroxide H2O2z or hydroxyl radical
(+ OH), which are active species, by chemical reaction. Since the
hydrogen peroxide H2Oz or hydroxyl radical ( -+ OH) shows
extremely high activity, floating bacteria may be decomposed and

25 eliminated by discharging the hydrogen peroxide H2032 or hydroxyl




20The air purifier generates [err] at the sanme tine to produce

hydr ogen peroxi de H202 or hydroxyl radical ( gnfs tradikibdor2CeTE000668140
species, by chem cal reaction. Since the,hydrogen peroxide H202 or
hydroxyl radical ( OH) shows extrenely Ai gh activity, floating
bacteria nmay be deconposed and 25 elim nated by discharging the

hydr ogen per oxi de HZOééﬁr_ h%/droxyj English transl ation of

PCT/ JP2009/ o53dwal £ * @Eda the agHm pToOR: air in a room [0004]

In recent yefrs, a technique of purifying the air in a residential
space by cha %@Q\‘Q water nolecules in the air with 5 positive (plus)
and/ or negative (mnus) ions has w dely been used. For exanple, an

i on generating apphtatoent ppass entechriguerofpurifiying the aisipaovi ded
with an ion generator that generates positive and negative ions al ong
the path of trbsdensialespaice-By ohargingawhteén ntblechbrgm the agematiat ed

lons to the outside space together with the 10air. [0005] In a
residentiml ppaitéve (fleis) ensl/ehaeghtivet (heines)donath e widsly beéhasedean
air inactivates floating particles and killing floating bacteria

whi | e degenewiéa&mgm £0TReBeRbsatiagiipddatiRereprestntdd byl ait i re
resi dential space. [0006]
purifier is provided with an ion generator that generates positive
and negative ions along the path of the inside air-flowing path to
discharge the generated ions to the outside space together with the
10  air.
[0005]

In a residential space, the ions charging the water molecules
in the clean air inactivates floating particles and killing floating
bacteria while degenerating odor components to purify the air in the

15 entire residential space.
[0006]

A standard ion generator generates corona discharge to
generate positive and negative ions by applying a driving voltage,
which is a high and alternating voltage, between a needle electrode

20 and an opposite electrode or between a discharge electrode and a
dielectric electrode.
[0007]
When, however, the ion generator is used for a prolonged

period and thus the discharge electrode is worn out due to sputter

25 evaporation associated with corona discharge, or when foreign




A standard ion generator generates corona discharge to generate
positive and negative ions by applying a dri ghdlgh dadstadgesf PTTCN0Y 0S5 80
hi gh and alternating voltage, between a peedle el ectrode 20 and an
opposite el ectrode or between a discharge el ectrode and a dielectric
el ectrode. [0007] When, however, the ion generator is used
for a prolonged period and thus .the di schar electrode is rn,out
due to sputt@at251aé§§ﬁ6ﬁaﬁ 6ﬂe%§€]§i’ gt“@g "W‘fﬁh% AP wely,
when foreign English t}{a sl tioneif PC&/JP2009/0551 0 3 materials
such as chenfti@cheddiosthexatpchaageictectapde cdagrensevd theamaweyot o t he
di scharge el ectrode, decrease in the_ anpuni_ of generated ions, cannot
be avoi ded. Zeneratied jonsreapnotdde ayoitedct Hegasttiis tagarned to slefedler
to notify the user that the ion generator 5 needs mai ntenance. [0008]
To address tmsbotke afivin exdeplte notifiydite Deewtleat the donr gevegstam i on
sensor provided with an electrode that collects ions in the air to
det ect i ons. ndedf@ABItenance. I n recent years, a technique of
purifying the air in a residential space by chargi ng water nol ecul es

in the air wiodQ®lositive (plus) andJor negative (minus) ions has
wi dely been used. For exanple, an ion generating apparatus

represented by an Toraddrdpdribie Shovs fbr exhaeslepPdiean Dengener2at or
t hat generates positive and negative ions along the path of the

ionsi de air-f 'd‘i’é’@lﬂgeﬁéhl’iob%e@s%‘f fiﬁﬁ)ﬁ}ﬁiéd‘%wﬁ%{ alRdrodshi®cdNEcts ions
ut si de space together wth the air. {0010]
in the air to detect ions.

10 [0009]

In recent years, a technique of purifying the airin a
residential space by charging water molecules in the air with
positive (plus) and/or negative (minus) ions has widely been used.
For example, an ion generating apparatus represented by an air

15 purifier is provided with an ion generator that generates positive
and negative ions along the path of the inside air-flowing path to
discharge the generated ions to the outside space together with the
air.

[0010]

20 In a residential space, the ions charging the water molecules
in the clean air inactivates floating particles and killing floating
bacteria while denaturing odor components to purify the air in the
entire residential space.

[0011]

25 A standard ion generator causes corona discharge to




20ln a residential space, the ions charging the water nolecules in

the clean air inactivates floating particlespangdn khddakifiorPboaidongoss140
bacteria while denaturing odor corrponent% to purify the air in the
d

entire residential space. [0011] 25A stanhdard i on generator causes
corona di scharge to English translation of PCI/JP2009/ 055140 4
generate positive and negative ions_by_ applying_a driving, voltage,
whi ch is a hgghenate positivieaandnegatiegionsby walying actiiging geitegge
and an opposite el ectrode or between a discharge el ectrode _and a
diel ectric ewduthdde high eatlalternatingrenltaganptayean amedealectrode
purifier disclosed in Patent Docunment 1, the concentration of ions
di schar ged watni 4heppositecsleespdeds betwOa0 at dis2hadge ededtnode nordhal
room Thus, a certain level of sterilization effects on bacteria such
as serratia dislebhdt klegrd@emay be expected. However, the effects of
elimnating virus and of elimnating odor attached to curtains,
clothes agpd {hg1$] ke are small. An ion generating apparatus that can
i ncrease the ion concentration in a room has been desired. [0013]

15Mor eover, since gme dQnPRISHANNhdBY: PeREeH Biselbdanl Patdmd
amount of ions, an attenpt has been made in which a plurality of ion

generators a'I?oc‘"i‘ﬁﬁéﬂE?d the c%ﬂﬁghffafﬁ&%f'%ﬁ@ﬁﬁsé}fhﬂggw&i’{ﬁﬁtﬁ gi@nmount

of generated 1o0ns. Pat ent cunment 11 Japanese tent Publication

No. 3770784 %8%?0%5%0%@@ 5 obbhAPRG5 S RALRM YoRk ! C%t&? a certain

Lai d- open No.

level of sterilization effects on bacteria such as serratia and bacillus

10 may be expected. However, the effects of eliminating virus and of
eliminating odor attached to curtains, clothes and the like are small.
An jon generating apparatus that can increase the ion concentration
in a room has been desired.

[0013]

15 Moreover, since one ion generator may generate only a
limited amount of ions, an attempt has been made in which a
plurality of ion generators are arranged in an air-flowing path to
increase the amount of generated ions.

[Patent Document 1] Japanese Patent Publication No. 3770784

20 [Patent Document 2]Japanese Patent Application Laid-open No.
2004-3885
[Disclosure of the Invention]

[Problems to be Solved by the Invention]
[0014]

25 The ion concentration in a room for ions discharged with the




[ Di scl osure of the Invention] [Problens to be Sol ved by the

I nvention] [0014] 25The ion concentration i NE@:EORIRshE of POISIP2009/055140
di scharged with the English translation of PCT/3P2009/055140 5 air
by the air purifier described in Patent Hocurment 1 corresponds to
1000 to 2000/ cnB, which presents a certain |level of sterilization

effects on bacteria such as_serratia, .hacillus and the |jke The
nunber ‘of | omg pethe aéwwsﬁemé@é@rég?déﬁ;ﬂ’qweﬂmﬁvwwn 8SEIASPRY IS
only a small sterilizing effect of deconposing and elimnating vjrus
as wel | as ateshBDD tel30AMam3nyhithamesents piearsai Hyed ¢dstayilizafion ¢ o
curtains, clothes and the |ike. Hence, an ion_generating apparatus
that can i nceffects arhbacteriesucht assenfatianadilus axm@r&hﬁgske;eewhe 4
desired. 10[0015] To increase the ion concentration in a room
t he nunber ofuirdrsr geersaped 1laym fis, ilow geere sah aldos ettus mresenbggl i n
an air-flowing path for the air blow by an air bl ower may be
increased; HomvarsmeMeasetilidihg effsvterl deconopogiagetad iehign redingnsrus
arranged .in 15 one air-flowing path is increased, the nunber of ions

will not be gykidiPhisedsmHEIEliniRItiI0E ciffels of Blinkin @ihg fddow digached to
will only be saturated, making it difficult to significantly increase

the number OE%f%ﬁs, $10PREL a2@MHife AkeSeHohsY, W iON deasrheier Sophritied

in view of t ove circunstances and has a main object of providing

an ion genergfj gaﬁrzﬁ@f@égfgf@e&nmraﬁdrp&mﬁ@ﬂl 57861 hak been

sterilization of virus an I mnation of odor attached to curtai ns,
cl ot hes and Hggirlehke’ and that can increase ion concentration of ions
di scharged in a ’

10 [0015]

To increase the ion concentration in a room, the number of
ions generated by an ion generating section arranged in an
air-flowing path for the air blown by an air blower may be increased.
However, even if the number of ion generating sections arranged in

15 one air-flowing path is increased, the number of ions will not be
multiplied. The number of ions in the air-flowing path will only be
saturated, making it difficult to significantly increase the number of
ions.

[0016]

20 The present invention has been contrived in view of the
above circumstances and has a main object of providing an ion
generating apparatus that has an increased effect of sterilization of
virus and elimination of odor attached to curtains, clothes and the
like, and that can increase ion concentration of ions discharged in a

95 room with the air by including a motor having output shafts on both




25 roomwi th the air by including a notor having output shafts on
both English translation of PCT/JP2009/ 05514416 SindiaSoni chPCTREP 26001085140
direction and two i npellers respectively, nounted on the out put
shafts, and including two air-flow ng paq hs that individually guide
the airflow generated by rotation of the respective inpellers and

di scharge the air to the qutside, an jon 5 generating section bei
arranged at Eg€h 1@ft?len@“§ﬁ FEGHRHh @nsatwe .m’['Rﬁgﬁ respectiv XH“?‘H%PG%
conventional ion sensor qQr jon detecting apparatys, .however, }g}{e
degree of in@utheicpat shafbsand ingludingdsvans &‘tlflgdéa@fﬂﬁ ing
or capturing ions_in the air_has a great effect on 1Q accuracy for
det ecti ng i omglividhially guédedbe airfophgeneratednoy rotation gfdaeof

i nsul ati on of the menber decreases when contamni nation such as dust is
attached or wdspective impellersiandhdischarge the aibéo dbeantieitleyan ioyh
hum dity, resulting in inaccurate detection of ions. 1500181

The present pewentting seatiohdssingomntminged ateatlewl dhetdie-fhbwireg paths.
ci rcunst ances and has an object of providing an ion detecting

appar at us anf@]i on generating apparatus that can detect ions with
hi gh accuracy whil e suppressing adverse effects of humdity or 20

contam nation by dusthaheé dditrddtkthall¥@l&nsor or idey @Btddtiree Bhpaahthy,

of ion generators are arranged in one air-flow ng path, however, the

oo O SCHBARRS EROROHLL i b B Ot e o
- g path

electrode collecting or capturing ions in the air has a great effect on

10 accuracy for detecting ions, which presents a problem in that the
degree of insulation of the member decreases when contamination
such as dust is attached or when the air in which ions are to be
detected has high humidity, resulting in inaccurate detection of
ions.

15 [0018]

The present invention has been contrived in view of the
above circumstances and has an object of providing an ion detecting
apparatus and an ion generating apparatus that can detect ions
with high accuracy while suppressing adverse effects of humidity or

20 contamination by dust and the like.
[0019)

Even if a plurality of ion generators are arranged in one

air-flowing path, however, the amount of generated ions will not be

multiplied since the concentration of ions in the air-flowing path

25 becomes saturated. It is therefore difficult to effectively increase




25 becones saturated. It is therefore difficult to effectively

i ncrease English translation of PCT/JP2009/£553Andatidd@f PCT/IP2009/055140
concentration of ions in a room [0020] The present invention
has been contrived in view of the above Tircunmstances and has an

obj ect of providing an ion 5 generating apparatus that can generate
hi ghl y-concentrated ions by preventing ions generated by a plurality
of ion genertdeccandendrationeriflonsig aredeach ot her. [Means for

Sol ving the Problens] [0021] An ion generating apparatus
according tdOORElpresent invention, conprising an air blower and an

i on generating section that generates ions, and configured to

di scharge the i onsTlgepeestrtibyentien s hene cantriyeddot view obthee
outside with air blown out by the air blower is characterized in that
the air bl ovehovencirudesstantbs mvidhabai objeetiof prosidifigsannobot h si des
in a direction of axis and includes two inpellers nmounted on the

respecti se omgmaratifigbipparbbes ithat eenegaidrage drighlgiconcentmteddons iy
air-flowing paths that individually let through the air blown out by

rotation of gashRinghent BRakkatad b9 Hphehditgeof e génetatorbéramt si de
t he appar at ulg, and t%e ZOEJiéon genergti%g secitgie%n isggrranged I n each

of the air-T{QM-nEiRe4ith dRIPether.
[Means for Solving the Problems]
[0021]

10 An ion generating apparatus according to the present
invention, comprising an air blower and an ion generating section
that generates ions, and configured to discharge the ions generated
by the ion generating section to the outside with air blown out by
the air blower is characterized in that the air blower includes a

15 motor having output shafts on both sides in a direction of axis and
includes two impellers mounted on the respective output shafts, the
ion generating apparatus comprises two air-flowing paths that
individually let through the air blown out by rotation of each of the
impellers to discharge the air to the outside the apparatus, and the

20 ion generating section is arranged in each of the air-flowing paths.
[0022]

According to the invention, one motor rotates two impellers
to discharge the airflow generated by rotation of the impellers from
two air-flowing paths to the outside, and an ion generating section

25 is arranged at each of the air-flowing paths, so that the ion




According to the invention, one notor rotates two inpellers to

di scharge the airflow generated by rotation afg&headsiapal df PCHIH20@N055140
two air-flowng paths to the outside, ang an ion generating section
25 is arranged at each of the air-flow ng paths, so that the ion
English translation of PCT/JP2009/ 055140 8 concentration of ions

di scharged in a roomw th the air, can be increase herefore, a
sterilizati ofPrgendeation Qfé@@ﬁ;f@gyphargmf 1R BFRPTE(EH ’&k‘? AY e bse

i ncreased, while infection with virugs in ,a rqQom c?, be reduced.,

Mor eover, t hd@ppeetat lherefarece seriization GAkaICh §1 CPSPIERGSIBRAATYS
curtains, clothes and the |ike can be increased. [0023 . . The

i on gener at i agdatprilining caschbe dnexpased; Mehibe éstaetigmwaih varns &n a
preferably configured such that a part or the whole of 10 the

ai r-fl owi ng padth deasba redmicadr Noveszet the eliniration effectidfow
beconmes lam nar flow, and the ion generating section is arranged at
each | animar efihtiwasfeg bdor attached #ecoridiing, tlothbe airml/8ne lidee, czambieon
generating section is arranged at a |am nar flow section in which the
ai rfl ow genetradredsd®. by rotation of each inpeller individually
becones lamnar flow, allowng the air of |am nar flow passing ,

t hrough each[@23]fl owi ng path to effectively include ions generated
by the ion generating section, and increasing ion concentration of

E?PZC?' 5 harged i NTqriRaMdR8elhes apphbhatis adbérdidenrthehesddrtzat i on
invention is preferably configured such that a part or the whole of
10 the air-flowing path has a laminar flow section where the air flow
becomes laminar flow, and the ion generating section is arranged at
each laminar flow section.
According to the invention, an ion generating sectiqn is
arranged at a laminar flow section in which the airflow generated
15 by rotation of each impeller individually becomes laminar flow,
allowing the air of laminar flow passing through each air-flowing
path to effectively include ions generated by the ion generating
section, and increasing ion concentration of ions discharged in a
room together with the air. Hence, sterilization effeét of
20 decomposing virus and sterilizing can be increased, while infection
with virus in the room can be reduced. Moreover, elimination
effect of removing odor attached to curtains, clothes and the like can
be increased.

[0024]

25 Moreover, the ion generating apparatus according to the




20 deconposing virus and sterilizing can be increased, while
infection with virus in the roomcan be reduc®dsh dVikie@Mer PCT/JP2009/055140
elimnation effect of renoving odor attgghed to curtains, clothes and
the |li ke can be increased. [0024] 25Mor €over, the ion generating
apparatus according to the English translation of PCIT/JP2009/ 055140

9 present invention preferably, c rises a rectifjigatj.on.bo t hat
rectifies tr@"e&ﬁﬁtﬂngﬁﬁtl@@tpﬁ%/f@&:ﬁ’t‘FQ%HPHSGLSI‘%T??F& R ,nh%gy that
generating section heing arranged _at the rectificati body..

Accor di ng toretchnéiestha?rthOW@g@sltmr@fattém p@éfw(imap& ,Ggédopn 5 the
air rectified by the rectification body and passi r_lig t hrough, as

| ami nar f| ovgemerathag setldondreivgrrosanged aintle resfeficaiendiadshar ged i n
a roomtogether with the air can be increased, enhancing the
sterilizing effectAefordingso thed2sention, iohs daheeffoctiyelyebatnelpded in
apparatus according to the present invention, the rectification body
may pref e abfhe aircesitifijed battheorsifi¢dtéon fpely and patenog dhnough ashe

i nvention, ions can effectively be included in the air that passes
through a coppali@ii flelwy soaizavehieaioh édndditrabiovest tlg: Amd dischargéd dw,

further increasing the ion concentration of ions discharged in a room
toget her w thhBf Bbgether with the air can be increased, enhancing the
sterilizing effect of virus.
[0025]

10 In the ion generating apparatus according to the present
invention, the rectification body may preferably a casing that
houses the impellers.

According to the invention, ions can effectively be included in
the air that passes through a comparatively narrow path in the

15 casing as laminar flow, further increasing the ion concentration of
ions discharged in a room together with the air.

[0026]
Moreover, the ion generating apparatus according to the
present invention is preferably configured such that the casing has

90 two circular-arc guide walls that guide the air blown out by rotation
of the impellers and two blowing ports opened from a part of the
circular-arc guide wall toward one direction of a tangent line of each
circular-arc guide wall, and the ion generating section is arranged
at each of the circular-arc guide walls.

25 According to the present invention, ions can be included in




[ 0026] Mor eover, the ion generating apparatus according to the
present invention is preferably configured sgghsihatladider AP lss 40
20 two circular-arc guide walls that guide the air bl own out by
rotation of the inpellers and two bl ow r]ig ports opened froma part of
the circular-arc guide wall toward one direction of a tangent |ine of
each circular-arc guide wall|, and the ion_generating section is
arranged at téwcairgdt lameingn Bowabhadr pagaasddinpmabsa compaatayely RRHATE
present invention, ions can be included in_ English translation o
PCT/ JP2009/ Q&stiuin the ccheing at dighamindispeeduse bhat phe ders grnsugiethby
conparatively narrow path in the casing at high w nd speed, so that
the ions gengrestordgeyetitingsectioncran mmereseffectinelyahe ipelndsid we the aiy,
be included in the air, further increasing ion concentration of ions
di schar ged- i furghep tnefedsing ibnrconcehtidtdomiof i0hOd25dharged iiTherobon
generating apparatus according to the present invention is preferably

configured sgglethBawighaheodirt he air-flow ng paths has a tube section
formed such that the upward flow of the air 10 bl own out from each

bl owi ng port[gegeeqnes | ami nar flow, and the ion generating section is
arranged at each tube section. According to the present

invention, a lam "PhefibﬁVéeﬁﬁ&laiti]Ei{% hfpatAANY8EcHAiR2E0 thie hlwsentbe

sections continuing Into each o he bl owm ng ports and an ion
3bn

generating seqidQn f 8 €K QP Flovwih
that an ion %%}nég&g?lﬁsg%gé%{}%?gycanﬁ%gqggc?\}li]egle%}{ﬁ %%%Eto t he needoforg

i ow g ChebRiie DEnet £ubf sSUBE PR, S5ET cBay HHE ARl JURH of theair

10 blown out from each blowing port becomes laminar flow, and the ion
generating section is arranged at each tube section.

According to the present invention, a laminar flow section is
arranged at each of the tube sections continuing into each of the
blowing ports and an ion generating section is arranged at each of

15 the tube sections, so that an ion generating section can be provided
without the need for increasing the size of the surrounding area of
the air blower, allowing the ion generating apparatus to be reduced
in size.

[0028]

20 The ion generating apparatus according to the present
invention is preferably configured such that two wind directing
bodies are arranged to be freely removable at a discharging end of
each of the air-flowing paths.

According to the present invention, wind direction of the two

95 wind directing bodies are made different, so that the discharging




20The ion generating apparatus according to the present invention is
preferably configured such that two wi nd di r eglikiG@aRReénRs PEI/E2009/055140
arranged to be freely renovable at a di (ihargi ng end of each of the
ai r-fl ow ng pat hs. Accor di né to the present invention,
\é\npg direction of the two 25 wind directing bodies are nmade

ifferent, so that the dischargin English transl ation_of i

PCT/ JP2009/ o@a';eat;omlofdliom@cﬁarohgaﬂl%uﬁ%lg taadeptdnangeerndtionsoin /KAy,
conditions in a room allow ng effective discharge of ions in the
room [0029]allbwéngeffective dischgegeohionginapbserzoom. according to the
5 present invention is preferably configured such that each of the

wi nd directila9ddi es has a wind directing section that changes a

di scharging direction of the air to a direction diagonal to the

di schar gi ng di r ect Muteofet,Nheaion genehetige dppwatdsfacordiaght®the he
tube sections. 10According to the invention, total anmount of ions can
be di schay gegréderithieveantoriy peéferabby coefigungd tsheht thmtvéauh: of tleet i ng
bodies to have the same wind direction, or a half of ions can be

di scharged i iaAQYifbEAETINIMEHAE 4 REndeAREbiing sdtionthapobafass e

di scharged in another direction by formng the two wind-directing 15

bodi es to hayg.H Q%}ﬁj}%ﬂipédtﬁ@% gffﬁe alPks 2CdirePtiB¥edincbnas tdithehar ged

fromthe two w nd- cting les frominterfering with each other
in aroom [Q038 roing direction of the air discharged upward from each of the

tube sections.

10 According to the invention, total amount of ions can be
discharged in the same direction by forming the two wind-directing
bodies to have the same wind direction, or a half of ions can be
discharged in one direction while the remaining half of ions can be
rdischarged in another direction by forming the two wind-directing

15 bodies to have opposite directions. This can prevent ions
discharged from the two wind-directing bodies from interfering with
each other in a room.

[0030]
Moreover, the ion generating apparatus according to the

20 present invention is preferably configured such that more than one
of the ion generating sections are arranged separately from each
other in a direction intersecting with the air-flowing direction in
which the air passes through.

According to the invention, the number of portions where

25 ions generated by the ion generating section are included in the air




Mor eover, the ion generating apparatus according to the 20 present

invention is preferably configured such that eh@kewhiatecoirzbessno
generating sections are arranged separ at %I y fromeach other in a
direction intersecting with the air-flowng direction in which the
air passes through. According to the invention, the nunber of
portions wherg 25 iong generated by the ion generatjng section_are.
Phcl uded i n ehisainar Eﬁg{ p@ﬁsmgaﬂsnoa&gqbﬁ CORIPRNA tPB BB A8t TP vEme
| am nar flow passing_through a conparatively narrow air-fl ow ng path
may be i ncr epgsth may hewnegeased, diewiesnthatens lﬂ?ﬂeﬁét‘l‘v(i)hy i ng
section to nore effectively be included in the air. Therefore, ion
concent r at i ogenératang sgckiohatapedre raffeativelsiba inalyded ipdihe abyet her
with the air can further be increased. [0031.] The ion generating
appar at us acThedefuyet ton benpemsanion of & dischsirgedfeombtlye dustthapgeed
such that nore than one of the i on generating sections are

arranged seppbat tdgetheerwithctheooahreran fudtheriee ancereblsedi ng di rection.
According to the invention, the nunber of portions where ions are

included in fd@3Hir of laminar flow passing through a conparatively
narrow air-flowi ng path can further be increased, so that the ions -

generated by the | %e&%ﬂe%@ﬁéﬁ&iﬁgﬁb!p@@aﬁﬁél awesRlibe &f flesprysdnt be
included in the air, further increasing the ion concentration of the
ions di schar geds{#i8Mi hef S @a Al d AU BRAL YAd: £ Bhk-of the
ion generating sections are arranged separately from each other in
10 the air-flowing direction.
According to the invention, the number of portions where
ions are included in the air of laminar flow passing through a
comparatively narrow air-flowing path can further be increased, so
that the ions generated by the ion generating section can more
15 effectively be included in the air, further increasing the ion
concentration of the ions discharged from the discharge port
together with the air.
[0032]
An ion detecting apparatus according to the present
20 invention having a measurement section that measures a potential
of a collecting electrode which collects ions in the air and detecting
ions based on the potential measured by the measurement section is
characterized by comprising a protective electrode that encloses the

collecting electrode and is to be connected to a given potential.

25 [0033]




[0032] An ion detecting apparatus according to the present 20

i nvention having a measurenment section that BegishtreslationdPEriiB2009/055148
col l ecting el ectrode which collects ionsgin the air and detecting

i ons based on the potential neasured by the nmeasurenent section is
characterized by conprising a protective el ectrode that encl oses the

collecting electro t,Q be connected to a Jve

[003 3] English t*gé %ngm B Esh0g o8 Eathstie SleBhiodY, ‘é’@b‘?}aﬂg
to the inventl n, the ective el ectrode ct ed
to a given phf tqoameicgecggﬂﬁ %‘Ureé‘op‘?t@n@% ’ﬁ’s@lﬁj%u-‘?ﬁf%‘é{l? ¢ the

el ectrode, preventlng the charge held b t ed b

col l ecting eteléectans eﬂ@@ﬁpg@d PEEesHRE & %@O%Sgﬁdﬂng%ﬁh@%ed
insulation is degraded due to contanlnatlon such as _dust noi st.ure

of the surrobmh@gccdlectmgieMrmtbe from heingicongacsed i Oag # PAEHBBed
by the protective el ectrode. 34] The ion detecting apparat us
accordi ng t OWHGDKE@MlOﬁGSIi&@‘HﬂBdde@ teantamdnption swch patdugieor
protective el ectrode has a missing portion of the electrode in a
secti on wher endibburd of the whircoundme aneand rhevites éethd ouiteide obtlae d
the collecting el ectrode. [0035] According to the invention, a

n ssing port hesa ienchosed Bgdhatpatdétipariedtiotlée protective el ectrode,
preventing, when the missing portion is directed in the air-flow ng

direction of [6fp@4fpir in which ions are to be detected, the collecting
el ectrode fromcollecting ions in the air that are not to be detected

whi l'e preventing t %e%ef g6tdc¥mEhpphraties hresndiaklteciiengrdseng t hat
are to be detected. Thi
10 invention is characterlzed in that the protective electrode has a
missing portion of the electrode in a section where the air in which
ions are to be detected flows toward the collecting electrode.
[0035]
According to the invention, a missing portion is provided at a
15 part of the protective electrode, preventing, when the missing
portion is directed in the air-flowing direction of the air in which
ions are to be detected, the collecting electrode from collecting ions
in the air that are not to be detected while preventing the protective
electrode from collecting ions that are to be detected. This
20 enhances accuracy of detection of targeted ions.
[0036]
The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a

converter that converts impedance of the collecting electrode, and

25 the protective electrode is configured to be connected to an output




20 enhances accuracy of detection of targeted ions. [0036] The ion

detecting apparatus according to the present ghiNeRidsRRod # PCT/IP2009/055140
characterized in that the neasurenent section has a converter

that converts inpedance of the collecti r?d‘ el ectrode, and 25 the
protective electrode is configured to be connected to an out put
English translation of PCT/JP2009/ 055140 14 term nal_of the converter
and to have tenpeinadtofdheapmresutenpaidyta heve mpotentinbapprexmatelpithe
the collecting el ectrode. [0037] According to the present invention,
t he protectivame acthegoténtial ofthecollecting dlectradsut terni nal of the
| npedance converter of the neasurenent section to obtain

appr oxi mat el [0G31d sanme potential as the collecting el ectrode,
preventing the charge held by the ions collected by the collecting

el ectrode from bei Ageortidgcioethd presegit ivention,dheopriteetizeadectrode
encl osed by the protective electrode and noving to the protective

el ectrode; [P0 nddted Wltebagiuintedniadladiithabapedande iconvieter of
present invention is characterized in that the neasurenment section
has a the measurement section to obtain approximately the same
potential as the collecting electrode, preventing the charge held by
the ions collected by the collecting electrode from being conducted
through the inside of the area enclosed by the protective electrode
10 and moving to the protective electrode.
[0038]
The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a
circuit element connected between the collecting electrode and the
15 converter, and the protective electrode encloses both ends of the
circuit element.
[0039]
According to the invention, a resistance for protecting a
circuit element such as a converter, for example, is provided
20 between the collecting electrode and the converter, and the
protective electrode encloses both terminals of the circuit element
and the portions connected to the both terminal. This can prevent
the converter from being directly applied with high voltage due to
static electricity or the like. Moreover, the portion ranging from

25  the collecting electrode to the converter is enclosed by the protective




circuit element connected between the collecting electrode and the 15
converter, and the protective el ectrode encl gsgsn batshtiendscoiprdobsssido
circuit elenent. [0039] According to the invention, a

resi stance for protecting a circuit el eént such as a converter, for
exanple, is provided 20 between the collecting el ectrode and the
converter, and the_protective el ec{rode_encloses bo terni nal s of
the circuit elestrasde, mevertingrhe 6 §Tg‘é|]ﬂ¢iétk§’d1qn@ Qé&%@@&;ﬁ i nal .
This can prevent the converter frombeing directly appl/ied with _hig
vol tage due collestingelestzede ifNMym@NlltlgéOItheeQuﬁ%fi%@géh? arRe qRflos
ranging from 25 the collecting el ectrode to the converter is enclosed
by the prot ebyithe ptgtiivh elecirotiatfir-om BiatPEirti®2009/ 055140 15

el ectrode, preventing the charge held by ions collected by the

col | ecting e[@¥40jode from noving to the outside of the area encl osed
by the protective electrode fromthat portion. [00401 5The ion

det ect i ngs appar at uThadoar détegting appapanseatcordvrpttodhel sresent
characterized in that the neasurenent section has a resistance that

pul I's up thejspbhBehiiBEhelraetdsed iR thapabietineastid@eniaicetionihas and
is configured to neasure the potential of a collecting electrode that

col I ects neg@ééi\éﬁa' 868hat B0 up the colleesnill Blbctddigo hpsitiveryiveiie
collecting electrode is pulled up to a given positive potential by a
resi st ance, t [ fi ot [ 3 1l Seti
significantl ;)%F%H\Ag%%’dﬁ\%E%Et&ﬁfeilggg?ﬁggtlﬁﬁaggkéegﬁé%eﬁgﬁﬁtgg%g@%egaﬁ%e
I ons. electrode that collects negative ions.

10 [0041]

According to the invention, the collecting electrode is pulled
up to a given positive potential by a resistance, so that the potential
of the collecting electrode is significantly lowered when the
collecting electrode collects negative ions.

15 This allows detection of negative ions. Hence, for the
negative ion generating section where a foreign material such as
silicon may easily be attached to the electrode to cause reduction in
the amount of generated ions, abnormality in the amount of
generated ions can be detected.

20 [0042]

The ion detecting apparatus according to the present
invention is characterized by comprising a circuit substrate on
which the measurement section is arranged on one surface, wherein
the collecting electrode is arranged on another surface of the circuit

95 substrate, and the protective electrode is configured to enclose the




15This all ows detection of negative ions. Hence, for the negative ion
generating section where a foreign materi al EShgish @snsBitibd & POT/IERP09/055140
easily be attached to the electrode to use reduction in the anpunt
of generated ions, abnormality in the anount of generated ions can be
detected. 20 [0042] The ion detecting apparatus according to the
present invention is characterized by conprising a circuit substrate
on whi ch t heMAARLENIH: S8EW%0n is arranged on one surface, wherein
the collecti el.ectrode is arranged on another surface of the
circuit 25 sﬂﬁl‘i?r]ate, and the protective electrode is configured to
encl ose the English translation of PCT/JP2009/ 055140 16 neasurenent
section. [00431 Accombngrieifhe presand imvesdinn.,i theemeasaremant section
measurenent section is arranged on one surface of the circuit
substrat e whiy eesangssl enavld sarfaeg ofithetciveitisihstrategehesaaatbeher
side thereof, and the protective el ectrode encl oses the neasurenent
section. sThecellectingtelectrode éstirngngeéctr adether sicletdwred!,tand fibe
measurenent section with a m ni num di stance, preventing unnecessary

movi ng of chargestardelactmdegneledesthomeassraracat sebkoant iTleeredore,
detecting 10 apparatus. Moreover, the charge held by ions collected

by the coll eghé relletfiakbl cldetiode iBeopiriesd €6 theakeas assmegtaeetione

circunference of the circuit substrate and noving to the neasurenent

section. with a minimum distance, preventing unnecessary moving of
charges and allowing reduction in size of the entire ion detecting

10 aiaparatus. Moreover, the charge held by ions collected by the
collecting electrode can be prevented from crossing over the
circumference of the circuit substrate and moving to the
measurement section.

[0044]

15 An ion generating apparatus according to the present
invention is characterized by comprising the ion detecting
apparatus according to the present invention, an ion generator that
generates ions, and a means for outputting a warning based on a
result of detection of ions performed by the ion detecting apparatus.

20 [0045]

According to the invention, a warning is outputted to the
user based on the result of detection, for the ions generated by the
ion generator, performed by the ion detecting apparatus. This
allows the user to be notified of lowering of the amount of generated

25 ions when it is lowered, and to be urged to clean the ion generating




[ 00441 15An ion generating apparatus according to the present

I nvention is characterized by conprising theEhgah teiskebd dgCH{NRADBISEEI0
according to the present invention, an i@n generator that generates
ions, and a nmeans for outputting a warning based on a result of
detection of ions performed by the ion detecting apparatus. 20 [0045]
According to the invention, awarning i s outputted to the user based

on the resul $eGFOREY detharies the 190 P8R ner at ed by the ion

gener at or, pﬁif‘% med by the ion detecting apparatus. This allows the
user to be n8{d ]ed of lowering of the anpbunt of generated 25 ions
when it is lowered, and to be urged to clean the ion generatin

Engl i sh transl ati ohh6fOPCRTH200IE eppexatuy aseending terthep t he
i on generator. [00461 The ion generating apparatus according
to the pr esemvementls@hairacmrazqi:uetga‘écﬂhercOil]leatmgw@le@‘@rqdéus ng
electrode is 5 arranged in the vicinity of the ion generator, and

t hat the § onagemegad o thasieimtp of éhetionresfrerasor,anud thatitheddnd in a
direction in which a probability that a flux | eaking fromthe booster
transforner gsheratorksaswtbodsher txdnsformey ahéds dacketed inupdiessah in

ooert which a probability that a flux leaking from the booster transformer
interlinks with the collecting electrode is suppressed.
[0047]

10 According to the invention, the collecting electrode is
arranged in the vicinity of the ion generator, allowing detection of
ions with high sensitivity. Moreover, the ion generator is directed
in the direction in which the flux leaking from the booster
transformer, which is provided to obtain high voltage for generating

15 ions, minimally interlinks with the collecting electrode, preventing
conductive current generated at the collecting electrode from
cancelling the flux, so that the high voltage may be stabilized.
[0048]

The ion generating apparatus according to the present

20 invention is characterized in that the ion detecting apparatus is
directed in a direction in which a probability that a flux leaking
from the booster transformer interlinks with a portion enclosed by
the protective electrode is suppressed.

[0049]

25 According to the invention, the ion detecting apparatus is




According to the invention, the collecting electrode is arranged in

the vicinity of the ion generator, allow ng @ghgetrhRnuefofPOTSP0bd/dEs140
hi gh sensitivity. Mreover, the ion genﬁlrator Is directed in the

direction in which the flux leaking fro 8 he boost er t ransf or ner,
which is provided to obtain high voltage for generating 15 ions,
mnimally interlinks wth the collecting el

ctrode, preventin
conduct i ve ctt:hrﬁémd g haesdisectaon dnavbmhy @é@%{?@‘&?g@ﬂgég@m tlagnbooster

cancelling the flux, so that the high voltage may be stabil.ized.
[00481 The i brangfpemerioidhepipargeneyajor sniningally Interltles gith the

i nvention is characterized in that the ion detecting apparatus is

di rected i n porfiicnaridesdhbwihetpmtpctbatslectrpdehpreventing dosakiatye '
fromthe booster transformer interlinks with a portion encl osed by

t he protectigermdcgemnaated s pestedtividédtirodeAronr dangellimg tiee

I nvention, the ion detecting apparatus is English translation of

PCT/ JP2009/ 0B%d4 Qo Hhadithech gt volthhe idistebilizeal.i n which the flux
| eaki ng fromthe booster transforner of the ion generator mnimally

i nterlinks wW@dsdglhe portion enclosed by the protective el ectrode,
preventing conductive current generated at the protective el ectrode

1{ {) 8 gﬁofancel ling thagXddckbeBLbOPELitHIE fve@bhalld Infowhalidt zed.

H*(H20)m (m is an arbitrary natural number), which is a positive
ion, and Oz (H20)x (n is an arbitrary natural number), which is a

10 negative ion, sterilize floating bacteria or the like in the air by
reaction of ions. The ions, however, recombine with each other and
disappear. Thus, even if high concentration of ions can be realized
in the proximity of the ion generator, the concentration thereof is
rapidly lowered as the distance from the ion generator becomes

15 farther. Hence, even if the concentration of ions can be several
tens of thousands/cm3 in a small-volume space such as an
experimental apparatus, only two to three thousand ions/cm? at the
most can be achieved in a large-volume space such as an actual
residential space or work space.

20 [0051] |

The inventors, on the other hand, have found that bird

influenza virus can be removed, in an experimental laboratory level,
by 99% in ten minutes when the ion concentration of 7,000 ions/cm?
is achieved and by 99.9% when that of 50,000 ions/cm? is achieved.

25 These numbers of removal rates mean that, if there are 1,000




As described above, it has conventionally known that 1-1(H20)Ili (m
is an arbitrary natural nunber), which is a pagish t\@latienes PATVAP2009/055140
02-(H20). (n is an arbitrary natural nunﬁer), which is a 10 negative
ion, sterilize floating bacteria or the Tke in the air by reaction
of ions. The ions, however, reconbine with each other and di sappear.
Thus, even if_ high, copcentiration_ of ions can.he realized in.the
proximty of V%%eﬁ@rmgé‘ﬁéilﬁtaéﬁ 10 pare/RREARG 'W%F@Pga?m%nr apidly
| onered as the distance fromthe io enerator, becones 15 fart her.
Hence, even respemsivallicednrathiesverds, dsinaeaping theian copsenpration
t housands/cnB in a small-vol ume _space such as an experi nent al .
appar at us, ofitamtTB00donnfcae’ thH0 MY ionsementhe reptainipg virwsepwill
achieved in a large-volume space such as an actual residential space
or work spacbke 2@ice@sblone tenth. ThThimebawerthatoit is verptimspontand for
have found that bird influenza virus can be renoved, in an

exper i mens al piratertadronyairsteinfediiold Yisenteznand ruvesomnentahe i on
concentration of 7,000 ions/cnB is achieved and by 99. 9% when t hat of
50, 000 i ons/ ¢iFificatdchiteVviedre2se The ten unbentradfon emdhalentates mean
that, if there are 1,000 English translation of PCT/JP2009/055140 19

viruses/cnB iBgideitPdl spaldd o werkCiFhNehbrdid persoiBor eRalilike lives.
respectively. In other words, by increasing the ion concentration

from 7,000 i ¢ggsepB to 50,000 ions/cnB, the remmining viruses will be
reduced to one tenth. This shows that it is very inportant for 5

protection agai nst Aﬂﬁ&?gﬁﬂ‘é?aﬂhﬁﬂf?ﬁﬁ?ﬂ% SOrANIRALRE rdskhtcation

to increase the ion concentratio e entire residential space or

ok SPGB AR ph e A BRI S A
know edge, mgie%%rg. && tl])?zrg %?u{'é)lri]?y of ion generators from a discharge port
together with suctioned air, and is characterized by comprising
more than one of the discharge ports, and a diversion body that
divides the air from one or more of the ion generators, different for
15 each discharge port, toward each of the discharge ports.
[0053] |
According to the present invention, the diversion body
divides the suctioned air into respective discharge .ports from one or
more ion generators specific to each discharge port. This can
20 prevent ions generated by the ion generator specific to each
discharge port from overlapping and interfering with each other.
[0054] -
The ion generating apparatus according to the present

invention is characterized in that a plurality of ion generators for

95 which the diversion body divides and flows the air to one of the




generated by a plurality of ion generators froma discharge port
together with suctioned air, and is charact emngiet tlayslGoaEPICTIPLOTOIEEL0
than one of the discharge ports, and a djyersion body that divides
the air fromone or nore of the ion generators, different for 15 each
di scharge port, toward each of the discharge ports. [00531 According
to the present i,nvention, the diyversi ody divides the suctipned
air into resfadharEedR ﬁaﬂ»f&é%&i}g@eﬁfﬂqﬁsé&a& I doderriapaases
specific to i‘ﬁég%fl scharge port. This can 20 prevent ions generated
by the ion g or specific to each discharge port from overl appi ng
and interfering with each other. [00541 . The .ion generating
appar at us accor di nd\ecerdimg ¥ Baemevenizent adﬂuwghém?a@n@ein@éatm tha
a plurality of ion generators for 25 which the diversion body divides
and flows tharaispectioheone dinehargrpprhare aneratzedninodifferent phases,
PCT/ JP2009/ 055140 20 di scharge {)orts are configured to be energized
in differ&nt whizbesdijw®eisjobability fhebicingenorated byvheatplomalisy of ion
plurality of ion generators that are specific to one discharge port
are ener gi zeg¢generdtdrfsemeatfepbaeith, orte whiother.educes probability that
ions generated by the plurality of ion generators interfere with one
anot her. [00%6056] The ion generating apparatus according to
the present invention is characterized in that the plurality of ion

generators are 10 QUMY id@tEeHetfiRE P Hanakelctordiigftd e present
invention is characterized in that the plurality of ion generators are
10 configured to be alternately energized.
[0057]

According to the present invention, a plurality of ion
generators that are specific to one discharge port are alternately
energized, preventing ions generated by the plurality of ion

15  generators from interfering with each other.
[0058]

The ion generating apparatus according to the present
invention is characterized in that the plurality of ion generators are
configured to be energized at an equal duty.

20 [0059]
| According to the invention, the plurality of ion generators
that are specific to one discharge port are energized in an equal
duty, multiplying the operational lifetime of each of the plurality of
ion generators.

25  [0060]




[ 0057] According to the present invention, a plurality of ion
generators that are specific to one di schar géngher trar@kidona¥ PEF/FRIDEN0p5140
energi zed, preventing ions generated byothe plurality of ion 15
generators frominterfering with each other. [0058] The ion
generating apparatus according to the present invention is

characterized in t t t he pl ur of enerators e conf red
to be energized at ﬁlaﬁ@%eaafjvlg é@pﬁ%@gﬁg ]agrjf e 9

i nvention, the pIurallt of |one§re]:€eratorstha% ar eC|f|c oon
di scharge po¥iveayteon ke FBRbRe eresnbESORPIEIRE %l(ﬁ?%ﬁ%gﬁgppﬁ

operational lifetinme of each of the plur y | pn generators. 25
[0060] Engl ¥%a setaption g@ﬁemtqr@:rﬁﬁﬂm lyi%l gheon generateys i on

generating apparatus according to the present invention is
char act er i zeariangsshpexbimgacrhothezcwhegeipsheair andivigedsand figwnon
generators, a set including the ion generators arranged next to each
ot her, wtier eftont lhmezand isiodher of ¢aghdsetl dfiongenematoretanteamd her of
each set of ion generators to one and another of the discharge ports,
and each setanbthenofjtine diddrargespadaf agdrezaht setbef ant gemetadioys is
energi zed at an equal duty.
configured to be alternately energized at an equal duty.
[0061]
According to the invention, for the adjacent two sets of ion
10 generators, the suctioned air is divided from one and the other of
each set to one and the other of the two discharge ports. Moreover,
each set of ion generators are alternately energized at an equal duty.
This prevents the adjacent ion generators from, for example,
electromagnetically interfering with each other, and multiplies the
15 operational lifetime for all the ion generators.
[0062]

The ion generating apparatus according to the present
invention is characterized by comprising: a detection means for
detecting an amount of ions; a determination means for determining

20 whether or not the amount of ions detected by the detection means
is equal to or lower than a given amount; and a warning means for
outputting a warning when the determination means determines
that the amount is equal to or lower than the given amount.

[0063]

25 According to the present invention, the warning means




[ 0061] According to the invention, for the adjacent two sets of ion

10 generators, the suctioned air is divided &h08 0R1LAHL: PEOBIBOGRs Db
each set to one and the other of the t di scharge ports. Moreover,

each set of ion generators are alternatél”y energized at an equal
d:Jty. This prevents the adjacent ion generators from for exanple,

el ectromagnetically interfering with each other, and nultiplies the
15 oper at i on@itpytised WaAXE ‘é{hkg?ntﬂ]i?@ amxg&n@ﬁr@mr@etepmizypthe The
i on generating apparatus according to_the present invention is

char act er i zedetsctmonpréagisiy equalkteor lowenthas 4 givelensteunt an
anount of ions; a determ nation neans for determ ning 20 whet her or
not the amount of Thiscaetnctexbdmnelidaldytoond nomkedhasaimredual to or
| ower than a given anount; and a warning nmeans for outputting a

war ni ng whenstiitabie e comdhnonsoperatidet fymprofessibanl tise. amount s
equal to or |lower than the given anount. [00631 25According to the
present ixpvefaagy], the warning nmeans English translation of

PCT/ JP2009/ 055140 22 out puts a warni ng when the anmount of ions

detected by the defgglihAnsdRaABIins appadhth aCtortdine! tol flapledinten
anount . This can increase reliability and nmake the apparatus
sui tabl e for;,coMiigHYShaRSERIAN [REhAE 2heTRteBAbnYRBans is configured
to detect the amount of ions at a portion where ions are generated, a
portion where ions are discharged or a given portion outside.
10 [0065]

.According to the invention, the detection means can detect
the amount of ions at any of the three different portions, so that the
portion where the amount of ions is to be detected can flexibly
response to different uses and/or purposes.

15 [0066]

The ion generating apparatus according to the present
invention is characterized by comprising: a means for detecting
current flowing in an ion generator; and a means for determining
whether or not a current value detected by the means for detecting

20 is equal to or higher than a given value when the ion generator is
energized, wherein the warning means outputs a warning when the
means for determining determines that the current value is less
than the given value.

[0067]

25 According to the invention, if it is determined that the




5 [00641 The ion generating apparatus according to the present

invention is characterized in that the detecizhgin FRaRS & PEOIbI008/H58 tio
to detect the anmobunt of ions at a portigg/vx/nere Il ons are generated, a

portion where ions are discharged or a en portion outside.

10[ 00651 According to the invention, the detection neans can
detect the anount of ions at_any of the three different portions, so
that the por EWEERIHAPWIREG &N FREUAT SANGIHIET IS eﬂ@aﬂ)éowlemﬁwaha
flexi bly response to different uses and/or_ purposes. 15 [00661 The

i on gener at i giyesppalue whecthe domgenerater isrbeing energined obhe yarning
characterized by conprising: a nmeans for detecting current flowng in
an i on gener ateans eantpwetsneavarfiog. det er m ni ng whet her or not a
current value detected by the neans for detecting 20 is equal to or
hi gher than a gi veThiakan fahditatbeeccognigome oéhorn dignef the eoh
wherein the warning neans out puts a warni ng when the neans for

determ ning geherajoresnd bah fulreherin@riasealeligbiityess than the given
val ue. [0067] 25According to the invention, if it is determ ned that

the English[Effassd af tlenIgbeledh)P2009/ 055140 23 current flowing in
the ion generator is equal to or |lower than a given value when the

i on gener at ofp@@gJoei ng energi zed, the warning neans outputs a

war ni ng. This can facilitate recognition of normality of

the ion 5 generat Op ARt tHd PEEsdNCHBRIRIE! SO Wbtk rotates two

impellers, while the air generated by the rotation of each impeller is
10 discharged to the outside from two air-flowing paths, in which ion
generating sections are respectively arranged, so that ion
concentration of ions discharged in a room together with the air can
be increased. Hence, the sterilization effect of virus can be
increased, reducing the possibility of being infected with virus in a
15 room. Moreover, the elimination effect of eliminating the odor
attached to curtains, clothes and the like can be increased.
[0069]
Furthermore, according to the present invention, an ion
generating section is arranged at the laminar flow portion
20 configured to individually let through the airflow generated by
rotation of each impeller as laminar flow, so that the ions generated
by the ion generating section can effectively be included in the air
passing through each air-flowing path, increasing ion concentration
of ions discharged in a room together with the air. Hence, the

25  sterilization effect for virus can be increased while the elimination




[Effects of the Invention] [0068] According to the present

i nvention, one notor rotates two inpellers, wplkse tbhhdtion 6f PGEIRLIBY/EH140
by the rotation of each inpeller is 10 d'4scharged to the outside from
two air-flowi ng paths, in which ion generating sections are
respectively arranged, so that ion concentration of ions discharged
inaroomto her ,wmth. the aif c be ,i ncreased. ,Hence he
Sterilizati obrieet oEPHoRinAtIng ths P AtiarEadan Cutbatns: ﬁ&otﬁhfé or the
possibility of being infected with virus in a 15 room Moreover, the
el i m nation i‘fhee?ﬁn igcreased- ng the odor attached to curtains,
clothes and the |jke can be increased. [0069] Furt her nore,
accordi ng tol®AéObresent invention, an ion generating section is
arranged at the lam nar_flow portion 20 configured to individually

|l et through the ai Acdcowdigeents thetnbsntionatheprotedtachelapirddeengloses
| am nar flow, so that the ions generated by the ion generating

secti on cén #éhéeollecting dectmde, dedventingetla chanss hetd byrionghcodbeched
air-flowng path, increasing ion concentration of ions discharged in

a room t oget grthe tdllédtengielectrode éromhseidy ciretudtedathirongdf flecpofiion
virus can be increased while the elimnation English translation of

PCT/ JP2009/ Osviidite disdhtient isdowalred daé to¢ohbgmddatioat suelhed dwst or

curtains, clothes or the |ike can be increased. [007W According to

the inventi ommoishrdinthBetdiM@othdehs @Ee a@@chdsEhg to the outside of the
area enclosed by the protective electrode. Hence, ions can be

10  detected with high accuracy.

[0071]

According to the present invention, the diversion body
divides and flows the suctioned air from the ion generator to the
discharge port. This prevents the ions generated by the ion

15  generator specific to each discharge port from overlapping and
interfering with each other. Hence, ions with high concentration
can be generated.

[Brief Description of the Drawings]
[0072]

20 FIG. 1 is a vertical section front view illustrating the
configuration of an ion generating apparatus according to the
present invention.

FIG. 2 is a vertical section side view illustrating the

configuration of an ion generating apparatus according to the

25 present invention.




5 the collecting electrode, preventing the charge held by ions

collected by the collecting el ectrode from bej,pgncaansiict secrirdehssiso
the portion where insulation is | owered e to contam nation such as

dust or noisture in the surrounding air d noving to the outside of
the area enclosed by the protective el ectrode. Hence, ions can be 10
detected with high_accuracy. [0071] . According to the, present,

i nvention, the di vEr&t.chisvddyont vieyeilluptratingshe venfigamagirayobpn ion
fromthe ion generator to the discharge port. This prevents the ions
gener at ed by geheratyr afayéoe generating hpberaieactordingartde prasent
fromoverlapping and interfering with each other. Hence, ions with
hi gh concent iaventionan pertgdiwhatlets npBshefwrDescri pti on of the

Drawi ngs] [00721 20FIG 1 is a vertical section front view

il lustrating the c®iG guissivertiehl asction fgeneradw ibuapreing the
according to the present invention. FIG 2 is a vertical

section sjde cohfipuirhtiost 684h Nentdenaranbt adeaidiar tofthanpiaserdeireicattioig
apparatus according to the 25 present invention. English translation

of PCT/ JP2009/ 055144 is a vertichGsedtibf AdE sk NhMritingstHeat i ng
the configuration of an ion generator of an ion generating apparatus

PG 419 a voPReRaRRRH of BUAPh Mo e ey The T
FIG. 6 is a vertical section side view illustrating the
configuration of an ion generator.

10 FIG. 7 is a block diagram illustrating schematic
configuration of a control system in an ion detecting apparatus and
an ion generating apparatus.

FIG. 8 is a timing chart of driving signals input from
respective output interfaces to control inputs.

15 FIG. 9 is a circuit diagram illustrating the configuration of
an ion detecting apparatus except for a control system.

FIG. 10 is a plan view illustrating a conductor pattern of a
circuit substrate of an ion detecting apparafus.
FIG. 11 is a graphic chart illustrating the concentration of

20 negative ions with respect to the number of discharges from an ion
generator.

FIG. 12 is a graphic chart illustrating the variation amount
of an electric potential measured by an ion detecting apparatus

before and after discharge with respect to the number of discharges

25 from an ion generator.




5 configuration of an ion generator according to the present
invention. FIG 5 is a vertical section sidegmkifiirhislaust e@bT08R0bNES5140

configuration of an ion generating appargtus. FIG 6 is a
vertical section side viewillustrating e configuration of an ion
gener at or. FIG 7 is a block diagramillustrating schematic

configuration of a_caontrol systemin an ion detecting apparatus and
an ion generating Eﬁ%arl&lﬁsa OWChal“tFlﬁGSt@ﬁlélgél PF%%@H&%W@C ure of
driving signals input_fromrespective output interfaces to control

i nputs. 15FI EP thatdmves antion gepenator] ustrating the configuration
of an ion detecti n]gz‘ apparatus except for a control system

FIG 10 is a plan ¥ilewlid isus floavéhmytdllestraingra pactassmg pracedvreiof
substrate of an ion detecting apparatus. FIG 11 is a

gr aphi ¢ char CRUlthsitrattipngs tsheraraimcg hasatli am aafes2dt ofdatéotéon ofis wi th
respect to the nunmber of discharges froman ion generator. FIG 12 is
a graphi cs chaepativelishisat i ng the variation amount of an electric
potential measured by an ion detecting apparatus before and after

di scharge with respgct 10ist H€loveier i@lfus(’di'éﬁhgreg $oedushn 8 Mraded@re of
generator. English translation of POI/ 02009/ 055140 26
CPU that outputs a warning based on a result of detection of
negative ions.
FIG. 16 is a vertical section front view illustrating the
10 configuration of an ion generating apparatus according to the
present invention.
FIG. 17 is a vertical section side view illustrating the
configuration of an ion generating apparatus.
FIG. 18 is a schematic front view illustrating a state where
15 an ion generator is attached on a front wall.
FIG. 19 is a block diagram illustrating the schematic
configuration of a control system in an ion generating apparatus.
FIG. 20 is a circuit view illustrating a configuration example
of an ion generator driving circuit and driving current detecting
20 circuit connected to an ion generator.
FIG. 21 is a timing chart of a driving signal input from
respective output interfaces to control inputs.
FIG. 22 is a flowchart illustrating a proceséing procedure of

CPU that drives ion generators.

25 FIG. 23 is a flowchart illustrating a processing procedure of




FIG 13 is a flowhart illustrating a processing procedure of CPU
that drives an ion generator. FI G 14gh&isRufd-Rueh@btrap2009/055140
illustrating a processing procedure of U that outputs a warning
based on a result of detection of 5 neg T ve i ons. FIG 15 is
a flowhart illustrating a processing procedure of CPU that outputs a
war ni ng based on a result of detection of negative ions.

FIG 16 is aCRtthedldeteets @hnomﬁﬂltyu@vdmmmgpuarmtgof? AB 10p generator
configuration of an ion generating apparatus according to the present
i nvention. and outphuds alwarsningvertical section side view
illTustrating the configuration of an ion generating apparatus.

FIG 18 is a schenHICc 24risra floveshantlillststeating sapsocassing procaduee of

ion generator is attached on a front wall. FIG 19 is a block
di agram i | | u¢¥P@tthag ddtectchrrinarmality gnthei anoahtafgenerafed yetem
in an ion generating apparatus. FIG 20 is a circuit view

i1 Tustratg ngaadcontyidraiiamiaganpl e of an ion generator driving
circuit and driving current detecting 20 circuit connected to an ion
generator. FIG. 28lid & fRwiHARdIRRAFAtiak 2 pdbtedsifg Provadui-apit
fromrespective output interfaces to control I nputs. FIG 22

3 gtnore U008 BSOS A e

i on generators. _ _ IlTustrating a processing
procedure of an@gﬁfﬁ@tsta{ Wrﬁh‘gﬁ)” of PCT/ JP2009/ 055140

FIG. 26 is a flowchart illustrating a processing procedure of

10 CPU concerning a subroutine for alarm deactivation.

FIG. 27 is a table illustrating measurement examples of
average ion concentrations in a certain room in the case where two
or four of ion generators are used and where polarity and energized
time of 1on generating sections are changed.

15 [Description of Reference Codes]

[0073]
2 motor
21 output axis
3 impeller (air blower)
20 4 casing (rectification body)
41 circular-arc guide wall

42 blowing port
5 duct (air-flowing path, tube section)
6 ion generator

25 61, 62 ion generating section




27 CPU that detects abnormality in driving current of an ion
generator and outputs a warning. FI GEnd#h bxénsatbt @wChaP£009/055140
illustrating a processing procedure of that detects an
abnormality in the amobunt of generated i'dOns 5 and outputs a warning.
FIG 25 is a flowhart illustrating a processing procedure of CPU

t hat detects_an abnar gaé.ity.i n.the anbunt of generated ions and
outputs a warni ng. win irectingdedy 26 is a flowchart illustrati ng a
processi ng procedure qf 10 CPU _concerning a subroutine for alarm
deactivation/2  wipdalireeting hoarghl e il ustrating measurenent

exanpl es of average ion concentrations in a certain roomin the case
where two or B our tdminar floveseeldprn are used and where polarity and
energi zed tinme of ion generating sections are changed. 15

[ Descri ptionlof Rehememyg Codes] [0073] 2notor 2loutput axis
dinpeller (air blower) 20 4casing (rectification body) 4lcircular-arc
gui de wal§ 42bl owi mgotpert 5duct (air-flow ng path, tube section)

3 impeller
4 casing
5 duct

5la  rectangular tube section
10 51b  joint section
6a, 6b, 6¢, 6d ion generator
61, 62 ion generating section
65 booster transformer (booster voltage inverter)

66 collecting electrode

15 67 measurement section
69 protective electrode
86 display section (means for outputting a warning)

IC1 operating amplifier (converter)
R1 protective resistance (circuit element)

20 R4 resistance (pull-up resistance)

K missing portion
1 housing
2 motor
3 impeller
25 4 casing




6i on generator 25 61, 62 ion generating section English translation
of PCTLTP2009/ 055140 28 7wi nd directing body gidwh Bgnditibercngrdn0sizg 140
| am nar fl ow section lhousing 5 2notor 3jjrpel | er 4casi ng 5duct

5l1a rectangul ar tube section 10 51bjoi nt®secti on 6a, 6b, 6c¢, 6d ion
generator 61, 62 ion generating section

10

15

20

25

41
43
5
5la
51b

circular-arc guide wall

joint wall (diversion body)

duct

rectangular tube section (part of which being diversion body)

joint section {diversion body)

6a, 6b, 6¢, 6d 1lon generator

61, 62 ion generating section

64 ion sensor (detecting means)

65 ion detecting circuit (detecting means)

12 engagement hole (discharge port)

86 display section (warning means)

92 driving current detecting circuit (means for detecting
current)

R1 resistance (means for detecting current)

[Best Mode for Carrying Out the Invention]

[0074]

Embodiment 1

FIG. 1 is a vertical section front view illustrating the

configuration of an ion generating apparatus according to the

present invention. FIG. 2 is a vertical section side view

illustrating the configuration of the ion generating apparatus. FIG.

3 is a front view illustrating the configuration of the ion generator,

a part of which is not shown.

[0075]

The ion generating apparatus illustrated in FIG. 1 includes:




65booster transforner (booster voltage inverter) 66collecting

el ectrode 15 67nmeasurenment section 69prot ect e klQGhLRH 6 FRadipsddbadk 140
section (neans for outputting a warning) _|d 1 operating anplifier
(converter) Rlprotective resistance (cir@ﬁit el enent) 20 R4resi stance
(pull -up resistance) mssing portion lhousing 2notor 3inpeller 25
4casing English translation of PCT/3P2009/ 055140

10

15

20

2b

a housing 1 having suction ports 11, 11 at a lower portion of both
side walls 1a, 1b separated and arranged in opposed position and
having two engagement holes 12, 12 at a central portion of a top
wall 1c; a motor 2 arranged at a lower portion in the housing 1 and
having output shafts 21, 21 on both sides in the direction of the
output shafts; two impellers 3, 3 mounted on the output shafts 21,
91 of the motor 2; two casings 4, 4 that house the impellers 3, 3 such
that the impellers 3, 3 are rotatable; two ducts 5, 5 serving as tube
sections that leads quard the airflow generated by rotation of the
respective impellers 3, 3; ion generators 6, 6 having two ion
generating sections 61, 62 and arranged in the middle part of the
ducts 5, 5, respectively; and wind directing bodies 7, 7 arranged at
the engagement holes 12, 12 in a removable fashion. Note that the
motor 2, impellers 3, 3 and casings 4, 4 constitute an air blower. -
[0076]

The housing 1 forms an approximately rectangular
parallelepiped shape having a bottom wall 1d of a planar rectangle,
a front wall 1e and a back wall 1f continuing into two sides of the
bottom wall 1d, side walls 1a, 1b continuing into the other two sides
of the bottom wall 1d, and a top wall 1c. Attached to the sucfion
ports 11, 11 at the lower portions of the both side walls 1a, 1b are
filters 8, 8 that pass the air taken in from the suction ports 11, 11
by the impellers 3, 3 and eliminate foreign materials in the air to
produce clean air. The engagement holes 12, 12 at the top wall lc

has a rectangular shape with its longer directions forming front and




29 41circular-arc guide wall 43joint wall (diversion body) 5duct

Sla rectangul ar tube section (part of which BemkOo£hsedsSk POTaRdys)oss140
51b joint section (diversion body) 6a, %3 6c, 6d ion generator 61,

62 ion generating section 64ion sensor etecting nmeans) 65ion

detecting circuit (detecting neans) 10 12engagenment hol e (discharge

port) 86display section (warning nmeans) 92driving current detectin
ﬁg§e¥ ggpﬁﬂnve%O

circuit (neabsch,dhediotiznt facg efuhechront Ride besng reEwar
detecting current) 15 [Best Mde for Carrying Qut the Invention]
the vertical direction while the inner face of the back side being
tilted backward relative to the vertical direction. Moreover, the
housing 1 is divided into an upper part and a lower part at the
5 middle thereof in the up-down direction, the lower part being
provided with the casings 4, 4 and the upper part being provided
with the ducts 5, 5.
[0077]
The impellers 3, 3 are multi-blade impellers having a

10 plurality of blades 3a with the side of its rotating center displaced in
the rotating direction relative to the outer edge. In other words,
they are Sirocco impellers (Sirocco fans) having a circular cylinder
shape. One end of each of the impellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the motor 2 is placed at a shaft

15 hole opened at the center of the bearing board, which functions such
that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer
circumference.

[0078]

20 The casings 4, 4 has circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing
ports 42, 42 opened upward from a part of the circular-arc guide

walls 41, 41 to one direction of tangent lines of the circular-arc

25 guide walls 41, 41. Each of the blowing ports 42, 42 forms a




[ 0074] Enbodi nent 1 FIG 1 is a vertical section front view

illustrating the configuration of an ion gengrating.ARRAEBEF 0551
according to the 20 present invention. FIG 2 g|€i‘ls a vertical 2%28?’1 05r51 10

side view illustrating the configurati om2of the ion generating
apparatus. FIG 3 is a front viewillustrating the configuration of
the ion generator, a part of which is not shown. [0075] 25The ion
generati ng appaaed-tmbuldushape éhat protdidds froot adesrt o cpieular-arc
transl ati on of PCT/JP2009/ 055140 30 a housing 1 having suction ports
11, 11 at a gavdks wadld 4dn4 dfintbichdiredtionadfl tadgent/ Imeephtheed and
arranged i n opposed position and having two engagenent holes 12, 12

at a central cpeald@ar®guddd amil@lll, Ut ared iwtthe directiengtidgahadtd dher
portion in the housing 1 and 5 having output shafts 21, 21 on both

sides in theydifigsl dRBclbnt NeVIBUEHr, %B@fda%in%é!\q, ynieehl ehé shapd of
nmount ed on the output shafts 21, 21 of the notor 2; two casings 4, 4

that housg tH@ef&@ﬁ@hé@riﬁcﬁudﬁﬁb‘&aﬂn?‘@édib@%d,r@hehheiég Bhe TiMfflar arc

rotatable; two ducts 5, 5 serving as tube sections that |eads upward

the airflow ganes aiih . 1944 QBeAlnsdd Agiapepdteed waldReS 3

3; ion genera&tors I on- gener at | ions 61, 62 and

arranged ' LHaWBLAELS,0CHa0h 1RosHR Al RordRERSLS RS
eVl e e beR e of Ot DS D Phrd opelRE A Woiich 1888 tFBUSS
side of the casing bodies 4a, 4a. In the casings 4, 4, the opposing
10 sides of the casing bodies 4a, 4a are connecte& together by a joint
wall 43 for partitioning. Furthermore, ventilation plates 9, 9
having a plurality of ventilation holes are provided between the
open portions of the cover plates 4b, 4b and filters 8, 8. Note that
the air-flowing paths 41a, 41a provided between the perimeter
15 surfaces of the impellers 3, 3 and the circular-arc guide walls 41, 41
and the front wall 5a form a laminar flow portion F.
[0079]
The portion corresponding to the motor 2 at the joint wall 43
has a concave which is dent toward the side of one casing body 4a,
20 while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and. the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
is inserted through the shaft hole opened at the concave and the

25 central part of the support plate 44, the impellers 3, 3 being



15 [ 00761 The housing 1 forns an approxi mately rectangul ar
paral | el epi ped shape having a bottomwal | | dEg%}isgtrgjm@a@lg{Of@@%@@ggwlﬁ
f the

front wall |le and a back wall if continuing info two sides o
bottomwall 1d, side walls la, |b contimdng into the other two sides
20 of the bottomwall id, and a top wall Ic. Attached to the suction
ports 11, 11 at the |ower portions of the both side walls la, |b are
filters 8, 8attmthedatsthdeusput shkérs 2h, 2T onMteeoyers the vpeersxd of 11
by the inpellers 3, 3 and elinmnate foreign nmaterials in the air to
produce cl eaphaijsintThelletdagerbnidddbeabb2e th2 atsinge 4,@p wal | 1c 25
has a rectangul ar shape with its |onger directions formng front and
Engli sh tran§p@gdlon of PCT/JP2009/055140 31 back, the inner face of
the front side being tilted forward relative to the verti cal

direction while theldeetd BB 8k bl ddaska sulle deetivgh hhvigdabackwar d
relative to the vertical direction. Mreover, the housing 1 is

di vided igto 8 BRELUIAE ts%;%@@ £hé Weer RAYds BHercd® contindd! ghihtkaﬁg;ﬁ@f

in the up-do rection, I’ovve_r part being provided w
casings b gt B ABPED, B! BSIIALYL SRl ok et RS
o urali 1Y, of MALER I L 15131880 el b4 BLIF 6B i) sceo
shape. one. eftp-Bpabarreat e arrinaed Ao Mo s, Bhe Sl 8Ts
I3 hole opendtit et Balcrocka etentind HytbdaedloliPer rin b oHe
ol o ar e GAARBIONGSIETbesel T HPbETHEORCE L HHEFIESII0R e EWELe
outer cir cunfwegﬁg Elel', 4 (,)%7&1%1{ walls 5b, 5b arranged approximately vertical
from the blowing ports 42, 42; and two sets of
approximately-vertically-arranged side walls Bc, 5¢, 5d, 5d
continuing from the front walls 5a, 5a and back walls 5b, 5b. The

15 ducts 5, 5 are configured to form laminar flow portions F, I on the
sides facing the impellers 3, and to let through the air flow blown
from the blowing ports 42, 42, as laminar ﬂOW, vertically along the
front walls 5a, ba and side walls 5¢, be, 5d, 5d.

[0081]

20 At the front walls 5a, 5a, penetration holes corresponding to
the ion generating sections 61, 62 are opened, while the ion
generators 6, 6 are engaged to be attached to the penetration holes.
At the back walls 5b, Bb, a circuit substrate 10 connected to the

motor 2, ion generators 6, 6 and a power line, as well as a cover 20

95 covering the circuit substrate 10 are mounted. Moreover, the ducts



20The casings 4, 4 has circular-arc guide walls 41, 41 that guide the
airflow generated by rotation of the inpell erg, & t3niiftioh BEdTRPI0HEk 140
direction to increase the speed of the airflow, and bl ow ng ports 42,
42 opened upward froma part of the circ tar-arc guide walls 41, 41
to one direction of tangent lines of the circular-arc 25 guide walls
41, 41. Each of the blowi ng ports 42, 42 forns_a English translation
of PCT/ JP200%), Gosnedivedqmipe dustipipes sy §handactwaidesvarbedn 52
part of the circular-arc guide walls 41, 41 in the direction of
tangent | i nesitdthetmeddle partithereofguithe watdewndiradtiond The duct
direction diagonal to the vertical direction. Mreover, the casings
4, 4 form thdoweapody 53 fomms alsghase tithulaxshape asichpabtiticeseddat tha
having the circular arc guide walls 41, 41 and openings for bl ow ng
ports 42, 42 ceabér thetaufiingtluokerizphaikdirébtiofbby theljonit waill 483ns For
corresponding to the openings of the inpellers 3, 3 are opened and

whi ch cl oge tthe dreugheebotlytite thrsiowePpstiest e sdaaré Bubbeceidvin’gs
4, 4, the opposing 1.0 sides of the casing bodies 4a, 4a are

connect ed t ogeLA)qy] abyepgaﬂa%w a‘f@éh?é@ ih ParRdld iitBnidth ofléy ietHeT e,

ventilation plates 9, having a plurality of ventilation holes are

provi ded bet tej . . .
P Y er e el o TR QREBROK 1483 Bl EARIERNEE Prtihoad e i gbetion

bet ween t he Nl f al t: ' 3
circul ar-ar cpfglt}%’gg{ %/gﬁ ﬁgrﬁlﬁo@rﬁ%gil{a Hgﬁﬁr %@rﬁié\rgﬁﬁbs%n@g?x%qg amarlllafrlg'
t1ow portion 1\'/:['oreover, at the upper end of the duct upper body 51, protection

10 nets 30, 30 are arranged for preventing foreign materials such as a
finger from being inserted from the outside.
[0082]
The ion generators 6, 6 include: two ion generating sections
61, 62 separated in the direction intersecting with the flowing
15 direction of air generated by rotation of the impellers 3, 3; a power
feeding section that supplies power voltage to the ion generating
sections 61, 62; and a holder 63 that holds the ion generating
sections 61, 62 and the power feeding section. The ion generators 6,
6 are configured to supply voltage to the ion generating sections 61,
20 62 so that the ion generating sections 61, 62 cause corona discharge
to generate ions.
[0083]
The ion generators 61, 62 has discharge electrode convex
portions 61a, 62a of peaked shapes and guide electrode rings 61b,

25  62b enclosing the discharge electrode convex portions 61a, 62a,



[ 00791 The portion corresponding to the notor 2 at the joint
wal | 43 has a concave which is dent toward t IBaglsh@nddtion BEP OTHBLIDY055140
body 4a, 20 while a support plate 44 of & deep-dish shape is attached
to the edge of the concave. Rubber plates 45, 45 are placed between

t he concave and the central part of the support plate 44 to hold the

Msertad ?h?aﬂaﬁﬂw%éehéﬁ%”@é‘qﬁra tEaC“aSI'%i Sgﬁuﬁﬁﬁéﬁa%aiﬁ@%mgs
ate_ 44, the ellers 3, 3

central part t ort
Engl i sh Pr andihy 625, 3 SReetwlo0cT b6 an Gons Rk e%la%'ﬁ cpﬁggameé&uch
shafts 21, 21 I\/breover t he upper end of the joint 43 is

extended to #B8YEOTEHENERNIFIIAE SgC lpn@bgemﬂ@w&@lyveaoaﬁwhdﬁm
of a tube sectjon_having a 5 square-tubul ar shape, the | ower ends

thereof cont iokhPREON geBerabing saatin Bargenerateq necahweiops: ends
t hereof continuing into the engagenent holes 12, 12, and the mi ddle
part therBof [0884he up-down direction being narrowed down. MNoreover,
the ducts 5, 5 have: front walls 5a, 5a extending fromthe bl ow ng
ports 42, 42 10 al dfuy tdreciodi generators®, théwcamgeheld imenediolides 63.
circular-arc QU|de
Two ion generators 6, 6 are attached on the front walls 5a, 5a of the
ducts 5, 5, respectively, and separately arranged in parallel with
each other in the air-flowing direction. Moreover, the ion
10 generating sections 61, 62 of two ion generators 6, 6 are arranged
side by side at positions intersecting with the air-flowing direction,
the adjacent sides having the same polarity. The ion generating
sections 61, 62 of the respective ion generators 6, 6 face to the ducts
5, 5 from the penetration holes. Moreover, four parts
15 corresponding to the ion generating sections 61, 62 are opened at
the side of the holder 63 where it is attached to the ducts 5, 5. The
ion generating sections 61, 62 are arranged at respective openings
63a.
[0085]
20 The wind directing bodies 7, 7 have square frame portions 71,
71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back

direction in the square frame portions 71, 71 and tilted toward one

25  front-back direction relative to the vertical direction, and are




wal I's 41, 41; back walls 5b, 5b arranged approxi mately vertical from
the bl ow ng poits 42, 42; and two sets of English translation of PCT/JP2009/055140
approxi matel y-vertical |l y-arranged side |l s 5¢, Sc, 5d, 5d
continuing fromthe front walls 5a, 5a and back walls 5b, 5b. The 15
ducts 5, 5 are configured to formlamnar flow portions F, F on the

sides facing,the i lers 3, ;and t et. throu the ai,t flow bl owmn
fromthe. bl ot aehaRresamaste.| aFhRdront Sh sl rills of BieaoeRe
front walls 5a, 5a and si l1s Sc, .Sc, .5d, 5d., [Q081] 20At the.
front walls geﬁmsaizorﬁ% 7 L %r@rﬁd}%@dé&ﬂ’@sﬁé’ﬁ&ib&ﬁ? iegEionopelative
generating sectjons 61, 62 are opened, while the ion generators 6, 6
- are engaged t®the vertisahdarackiathe penetration holes. At the back

wal I's 5b, 5b, a circuit substrate 10 connected to the notor 2, ion
generators 6/0@8GInd a power -1ine, as well as a cover 20 25 covering
the circuit substrate 10 are nounted. Mreover, the ducts English
transl ati ®n of PCTThe20mo¢asdixtingapmaratas eodiiiguwred anteseribedtabove
upper body 51 and a duct |ower body 52 at the mddle part thereof in

t he up- down @ pbadddbim aThesidkuctial ovem. bdBye m2oforr 2r6f dhe ginbdotwebus ar
shape and partitioned at the center thereof in the horizontal

di rection by dirheen ob Rotatel thedinpelers 3t Be sdubht thpeiirtiadhdioorhhie
| ower part of the square tube. sections 5la, 5la separately arranged

in parallel wakfiogadhfrehhehe istictidd HeFtisZONtE oflietht sidesfhiatashensyo
continuing portion at the joint section 51b, and is partitioned by

the joint seehkfbed D4 a8GtiAG LI Mraleh Im4feriMY §Qehs RlstlRetipper

end of the duct upper body 51, protection 10 nets 30, 30 are arranged
for prevepti %&5gi%h%u%rw £hé H1BeriUg s aS TRk FHE:IF KO PRA% DT RE! €d

fromthe outsi
casings 4, 4 becomes airflow passing through along the circular-arc
guide walls 41, 41 around the impellers 3, 3 while being rectified by
the circular-arc guide walls 41, 41. The rectified air becomes
laminar flow at the laminar flow portion F of the air-flowing paths

15 4la, 41a. This laminar air flow passes through toward the blowing
ports 42, 42 along the circular-arc guide walls 41, 41 as indicated by
the arrows X of dashed double-dotted lines in FIG. 2, and is blown
out from the blowing ports 42, 42 into the ducts 5, 5.

[0087]

20 The laminar flow portions F, F exist, viewed from the side, in
the air-flowing paths 41a, 41a on the side where the front walls 5a,
5a of the ducts 5, 5 and the circular-arc guide walls 41, 41 are facing
the impeller 3. The laminar flow of the air indicated by the arrows

X in FIG. 2 passes through the laminar flow portions F, F

25 surrounded by the front walls 5a, 5a, side walls 5¢, 5c and side walls




[ 00821 The ion generators 6, 6 include: two ion generating
sections 61, 62 separated in the direction i Eh@iskeaaidabign WPCh/IP4069/055140
flowing 15 direction of air generated bygfotation of the inpellers 3,
3; a power feeding section that supplies power voltage to the ion
generating sections 61, 62; and a holder 63 that holds the ion
generating sectiqns 61, 62 and the p r feedin ectjoon, The ian
generators 6,55165 Fe ﬁ%i‘?’"@gﬁélér%@rﬁfg\f?r%&rféﬁgeaémc hée et walls 5a,
generating sections 61, 20 62 so Lhat the io generatin% sectio 61
62 cause cor baawbeEe hhe gar pasgenshreeshdnsughoagnanner of lamipgg tloy.
generators 61, 62 has discharge el ectrode convex portions 6la, gZa of
peaked shapedsdesayibettabbues %wyomtmm apdnegatipe Bons gevsrated hy the
di scharge el ectrode convex portions 6la, 62a, English translation of
PCT/ 3P2009/ 0%érl 4@nabatinigcsecaiansabl 469 ed the ibhegemanatars fabtmayt t he
gui de el ectrode rings 61b, 62b, respectively. The ion generators 6, 6
are confi gur effisiealtlst batinchelddin ghoarnapiasgirmethionglt i ganprastively
positive ions while the other ion generating section 62 generates

negative i ongarpowOPBHadeoslomicthofragawniisd: fa i®thewnaanertdl d in
one holder 63. Two ion generators 6, 6 are attached on the front

wal | s 5a, Sai@hihhe fiHe! S MerdoveresRe@uicts by 5 aRdnserawad &lowaratahged
in parallel wth each other in the air-flow ng direction. Mreover,

the ion 10 g%ﬂﬁ{/cﬁggﬁ(}grt%%%%ﬁl the 2 detw ﬂ&éc%rﬂ%ﬁé%bcﬁlj?o@%plffssﬁ’g@

arranged side at positions Intersecting wth the air-flow ng

direction, the.adi ﬁ??{fhj%ldﬁi?n?%?e%ﬂ %ﬂ%vﬁﬁgetlfphﬁfw ¥ficiBRtlyOfhclude

generating sections reSpectiv€ 1on generators 6, 6 face

ERLERI RN SV P S ERD MR AR
ol o e ki 53, 8N e LGRS K0 S i Ty,
air-flowing direction so as to increase the number of portions where
the air may include ions, allowing the air to efficiently include ions.
Note that, in the present embodiment, an example was described
15 where the ion generators 6, 6 are arranged on the front walls 5a, ba
which are at ends of the circular-arc guide walls 41, 41 while facing
the blowing ports 42, 42. It is, however, not limited thereto. The
ion generators 6, 6 may be provided at other areas as long as they
face the laminar flow portions ¥, F where the laminar flow of the air
20 indicated by the arrows X inside the ducts 5, 5 passes through. For
example, the ion generators 6, 6 may also be arranged, when viewed
from the side, on a straight line extending from the portion of the
circle where the curvature of the circular-arc guide walls 41, 41 is
constant to the portion where the curvature gradually‘ decreases

95 upward or the portion where the curvature is infinite.




[ 0085] 20The wind directing bodies 7, 7 have square frane portions

71, 71 with an inverse-trapezoid cross-secti gpakh &haR6od dPCTYEP2009/065140

front-back direction, and a plurality of38vm' nd directing boards 72, 72
that are separately arranged in parallel™wth each other in the

front-back direction in the square frame portions 71, 71 and tilted
toward one me;r nt-back direction relative to the vertical

direction, ad¥&3le English translation of PET/ 1132009/ 055140 36
fornmed in the same shape. The front and back walls of the square
frame portions 71, Irvfact; avhentbe amouns of ions pexck can’ralctheodlly el ati ve
to the vertical direction. [0086] 5The ion generating apparatus

confi gured adishsegeddd aboom iwsispheaeured vathddiedemiignratdomwireee
notor 2 of the air blower is driven to rotate the inpellers 3, 3, so
that the air two johegercmmtons 6u6tdrensd ainged omdéhe fronbwalbs ba, Ba,ofthe
on both sides into the two casings 4, 4, elimnating foreign

mat er i al s5 sughicts 508eparatély S0nssathwthdr anrtheyairhtowing eizediors.
"Here, the air suctioned into the casings 4, 4 becones airflow passing

t hrough al ongyh REnEdh 4k of ﬁpﬁ%ﬂi@nﬂ@éws’? H0/chhB waswhdainel as a
inpellers 3, 3 while being rectified by the circular-arc guide walls

41, 41. The peghif| qq}l?é,rtlﬁe%?ﬂ%dﬁ&%@fecfﬂf%ﬁtué fiethawoba ahow
r-flo

portion F of the ai w ng paths 15 4la, 4la. This lamnar air flow

gﬁfzgsmgr[gll%rﬁﬁiiﬁﬁ& kﬁcw%a r dchetlio 44rliRvgc hEgE:ia&ﬁJﬂ?é 1idteC

as i ndica y e arrows X of dashe

doubl e-dotte ines. i.0.-E 2, and is blown out fromthe bl ow ng
ports 42, 42%Phtlge ?‘Hlelg‘gﬁé&s 5, 5. [0087] 20The | am nar flow portions

F, Fexi 316 vi ewed orn%rgxft?c?naslllﬂeste'rﬂization of floating bacteria by emitting

a positive ion H* (H20)m (m is an arbitrary integer) and a negative
ion 0o (H20), (n is an arbitrary integer) to react the ions has been
known. The ions, however, recombine with each other and
disappear, causing its concentration to be drastically reduced as the
15  distance of emitting becomes longer, even if the high concentration
can be achieved in proximity to an ion generating element. Hence,
even if the ion concentration of several tens of thousands of ions/em?
can be achieved in a lower-capacity space such as an experiment
system, concentration of only two to three thousand ions/cm?® may
20 Dbe achieved in a larger space such as an actual residential space or
work space.
The inventors, on the other hand, have found that, in an
experimental laboratory, 99% of bird influenza virus can be
eliminated in ten minutes when the concentration of 7,000/cm3 is

95 achieved, while 99.9% of the virus can be eliminated with the ion




the air-flow ng paths 41a, 4l1a on the side where the front walls 5a,
5a of the ducts 5, 5 and the circul ar-arc guigd@isWahhatiddof PédiTBI089/055140
facing the inpeller 3. The lamnar flow of the air indicated by the
arrows X in FIG 2 passes through the | & nar f1 ow portions F, F 25
surrounded by the front walls 5a, 5a, side walls Sc, Sc and side
wal I's English translation of PCT/JP2009/ 055140 37 5d, 5d. The ion
generators 6coscentrasionafsa, A0 /emd. f fldm eliminaten ratesynsad that.af r
passes through in such a manner of lam nar flow. As described above,
t he positivel8f0 viegaes existamsthyeasy, dilécmbyarchéd/dnohrepadnaresnpectively.
sections 61, 62 of the ion generators 6, 6 may 5 efficiently be _
i ncl uded i n fTheatais; bpdssi-easingr dheglvracamegerationefrpm &, 0 0Wepastage
along the front walls 5a, 5a in the nmanner of |am nar flow Moreover,
t he ducts 5, 59, @0®chsh theadntleingtvithe igrddtieepaotorddvmreadl. i n the
up-down direction so as to allow passage of the air at high w nd
speed, alfow ng t hacabidinglef i aiRBidentiatbpdee 16r pespld teligadr a
negative 1ons. Furthernore, a plurality of 1on generators 6, 6 are
provi ded sepgg@telyadd QnieIeby ShlifirthAt theppéverhiion dTandbsteshd discides
as to increase the nunber of ‘portions where the air may include ions,
all owi ng the _ai . Gl i i v

g? én%?oﬁfne'rﬁhﬁ%ﬂﬂﬁba{ﬁgig gg rI}c@reb@}ﬂiAS%eP%]ﬁ édhdditrated

present enbodi nent, an exanpl e was e 1on

nds of 1 he. apRafid A0 BT e ol alte ey Br a6e 7 (N GIRT Enfbe,

ports 42, 42. Qé ]'ds, however, not limted thereto. The ion generators
6, 6 may be ng ? ed at other areas as |long as they face the | am nar

flow portions F, F re the Jamnar flgqw pf,the air,20.indi-cated by
the arrow8 X insi d;\r,\]t% %W@’Pgl%{e %%gﬂ?‘fﬂp%&hﬁlﬁzlﬁm&% %¢" the
ion generators 6, 6 al so ar.r ed, en.,vie .fro he si de,
on a strai ghtpqr?WSeE?EnWLﬁﬁe gﬁﬁrﬁq §P¥l¥\h6’ﬁlt(}:fy Fq\;ﬁ%& R Bﬁhﬁ/ﬂer e the
curvature of the circular-arc :gui e wal Ii 41, 41_is const?nél ELio t he
portion wher @eshectdve vamallergr add heegmesdpaunes Bow gxaineiged g the
portion where the curvature_is infinite, English translation of
PCT/ JP2009/ 05B10te 58, while thenionagenengtons spetigns @ G4 areasryeged at
cnB of the air discharged in a roomwas neasured with the )
confi gur at i orthehemeinawfloenpoenenaforts i the duress &, fangdltesnativelyridm
wal | s 5a, 5a of the
15 ion generating sections 61, 62 may also be arranged at the
circular-arc guide wall having the laminar flow portions F, I where
the air flow sent out by rotation of the respective impellers 3, 3
becomes laminar flow. Placement of ion generating sections is not
specifically limited.
20  [0090]
Moreover, in the embodiment described above, the two ion
generators 6, 6 arranged in parallel with and separately from each
other in the air-flowing direction at a position where the generators

6, 6 intersect with the air-flowing direction in the two ducts 5, 5.

25  The ion generators 6, 6 in the two air-flowing paths, however, may




5 ducts 5, 5 separately fromeach other in the air flow ng direction,

ion concentration of approximately 7000/ cnB wasispbhalb6t.r28T/aPI06H0s6140
Thus, the sterilization effect for virus,in the roomand elimnation

effect for odor attached to curtains, cl¥thes and the Iike can be
enhanced. 10Conventionally, sterilization of floating bacteria by
emtting a positive ion H4 (H20).. (mis an arbitrary integer) and a
negative i onaigrpapiyely bg awranged sanaratoly Ear t@ﬁﬁeéd@tth%e i ons
has been known. The ions, however, reconbine with each other and

di sappear, causflagingdizeefdentrati on to be drastically reduced as the
15 distance of emtting becones |onger, even if the high

concentrati of0@3H be achi eved in proximty to an ion generating

el ement. Hence, even if the ion concentration of several tens of

t housands of Hmbsdan@nt&n be achieved in a | ower-capacity space such
as an experinent system concentration of only two to three thousand
ions/cnB gray 20 beAgcéindddmientan wihgeh thpden dutebtiag @ppard s
residential space or work space. The inventors, on the other
hand, have fguaskdifigtto tHe presmahivernicH id appliatidoyan 990g@hnelhtihg

i nfluenza virus can be elimnated in ten m nutes when the

concentrati Oaggfgggsm@%ﬁ/iﬁh”& des&abadieay®tdin Abtdit, 99‘1@?./040& & RRr¥ichls

can be elimn e ion English translation o

PCT/ 3P2009/ 0&%@9@%@@&%11%&%1&@ g;ﬁ@c%%g{ it ;t@gf gl Mgéﬁ@f‘ating

rates nean t Vi ruses exi Int cnB an

1 crer e n. oG 3RRELL LTI U RS SRR IRIONIG, 5 o
S 45 U B BRSPS A S g RRGH oy PP
i ghl y conceRERAtSHTRGHEPYAL R o LerPove YraHDoREuet SERORPRt | ons
: th Egr e? ][ L\r,ﬁuﬁé’%%%n % ggc]on Pglurllfa Poen 6 Og |1(ng;13 r!gten%%g%ri gg-d %Vgﬁhe;[rhe
ion generators 6b, 6¢ and 6d have similar configuration as that of
the ion generator 6a.
15 [0092]
A housing is denoted by 1 in the drawings, the housing 1
including opposing both side walls 1a, 1b having suction ports 11,
11 at lower parts thereof and separated from each other, and a top
wall 1¢ having two engagement holes 12, 12 at the central part
20 thereof. A motor 2 having output shafts 21, 21 on both sides in the
direction of rotation axis is provided at the lower part in the
housing 1, the output shafts 21, 21 of the motor 2 being provided
with two impellers 3, 3 that are housed in two casings 4, 4 to be

freely rotatable.
25 [0093]




portions F, F where the air flow sent out by rotation of the
respective inpellers 3, 3 becones |am nar f| Qieidsh@rahddlok i@ ionzdobyess140

ducts 5, 5, while the ion generating seciions 61, 62 are arranged at
the lam nar flow portions F, F in the ducts 5, 5. Alternatively, the
15 ion generating sections 61, 62 may al so be arranged at the

circul ar-arc guide |1 havin he l,aminar flow portions F, F where
the air flow gent @ﬁﬁwﬁyt %’tl&gﬁhﬁr%ﬁa ghéwpeé‘b‘ét@tﬁvéaﬁﬁﬁéﬁpé?@v y 3
beconmes |am nar flow Placenent of jon, generatjng. sections_is not
speci fi cal | y arrangeq asjgihepseerpons that gy @ai,lm VR Wasd dheetir
descri bed above, the two ion generators 6, 6 arranged in parall.el
with and sep&eaespted byrobatiencriidre resnactive impeldarag, 8i r ddhe dmcts Sa
position where the generators 6, 6 intersect with the air-flow ng

di rection i n%inelude ion@enesators 65, Ghendddb geheraspectively 6each hhwing
two air-flow ng paths, however, may English translation of

PCT/ JP2008/ 03%b4oniPeattaanngtsectbysiel, &% anddchepamdneg directimgelbahies
other in the air-flowng direction. [0091] Enbodi nent 2 5An

enbodi ment i ¥, thantartgesl tobe denentibig stpnagatament dwids N, 1. t ebove
present invention is applied to an ion generating apparatus will be

described belthwibn giaiealtordb&artd 6, a cdldctiont ehReFodN66tMAL collRMs
illustrating the configuration of an ion generating
the generated ions and a measurement section 67 that measures
the potential of the collecting electrode 66 are so arranged to be

10 adjacent to the ion generators 6a, 6b with their longitudinal
direption in parallel with the juxtaposed arrangement direction of
the ion generators 6a, 6b. Note that the motor 2, impellers 3, 3
and casings 4, 4 constitute an air blower.

[0094]

15 The housing 1 further includes a bottom wall 1d forming a
planar rectangle, and a front wall 1e and a back wall 1f continuing
into two sides, front and back, of the bottom wall 1d. To the
suction ports 11, 11 provided at the lower part of the both side walls
1a, 1b, filters 8, 8 are attached that allow passage of the air

20 suctioned by the impellers 3, 3 from the suction ports 11, 11 to
eliminate foreign materials in the air to purify the air. Each of the
engagement holes 12, 12 at the top wall 1c forms a rectangle with
its longitudinal direction being front and . back. The inner surface
of the engagement hole 12 on the front side is tilted forward relative

25  to the vertical direction, while the inner surface thereof on the back




apparatus according to the present invention, while FIG 5 is a 10
vertical section side view illustrating the @egfsheuisdicos POT/ITPI09/@B140
generating apparatus. FIG 6 is a vertic section side view
illustrating the configuration of the ion generator 6a. The other ion
generators 6b, 6c and 6d have simlar configuration as that of the

ion generator. fa. 1 09 A housing is.dengted.by 1 in the
dr awi ngs, thﬁld%o{?sﬁlﬁﬁhgb"i“ﬁ%‘ivﬂwﬁ@l%ﬁ%gpZbeg‘fﬁlﬁu@ﬁdﬁr P1. | groygpver,
havi ng suction ports 11, 11 at lLower parts thereof and separated from
each ot her, gﬁa@%&%&&géﬁ!ﬁ Wééﬁé\mﬁgapv%pﬁ% gémtf ﬁgp@serilzq&mmaile
the central part. 20 thereof. A notor 2 having output shafts 21, 21 on
both sides i midede partéhpoeolon the aprdewaxdivertiops sapings 4t4 besng over
part in the housing 1, the output shafts 21, 21 of the notor 2 being
provi ded wi t mawbtadhpethelewsy wdyhahiker dutisused beangwoountéchgs the 4
to be freely rotatable. 25 [00931 English translation of

PCT/ JP200®/ 05pp40 botdyAbove the inpellers 3, 3, two ducts 5, 5 are
respectively arranged as tube sections that individually flow upward

the air genef@d®sl by rotation of the respective inpellers 3, 3. The
ducts 5, 5 include ion generators 6a, 6¢c and 6b, 6d, respectively,

each having 5 two The igepellatd Bg3aetmeut-blhdebidnpslerblaviieg W nd
directing bodies 7, 7 arranged to be renovabl e at engagenent hol es

12, 12. Abovgluheitiyosf BRIRILASLFitRahanddehf iBs eatd18aEiRatEH ﬁﬁﬂlﬁ@@d@ﬁ
that collects the generated ions and a neasurenent section 67t hat

measures t hetHé’EcSﬂiﬂiﬂF JHheltion GRIAG6E LD ENE! (ﬁgl%"r%e@?hlg{ §t1§él~ @oranged

to be 10 adjacent to The I1on generators 6a,

L.O['g'ct :Jg@rllé‘ g:c tHby §ebIRRobdb ARDBIILES (Yhroled BendihoR0s 4L ALNIARYS TR er
shape. One end of the impellers 3, 3 has a bearing board, output
shafts 21, 21 of the motor 2 being placed at a shaft hole opened at
the center of the bearing board, which functions that the air taken
in from an opening at the other end to an air hole at the center is

15 released from between the blades 3a on the outer circumference.
[0096]

The casings 4, 4 has circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing

20 ports 42, 42 opened upward from a part of the circular-arc guide
walls 41, 41 to one direction of the tangent lines of the circular-arc
guide walls 41, 41. Each of the blowing ports 42, 42 forms a
square-tubular shape that protrudes from a part of the circular-arc

guide walls 41, 41 to one direction of the tangent lines of the

25 circular-arc guide walls 41, 41 and in the direction diagonal to the



the ion generators 6a, 6b. Note that the notor 2, inpellers 3, 3 and
casings 4, 4 constitute an air bl ower. [0094Enislhendteids biPgTAPI008/ 05040
includes a bottomwall id formng a plangy rectangle, and a front

wall le and a back wall if continuing into two sides, front and back,
of the bottomwall Id. To the suction ports 11, 11 provided at the

| ower part of the P th side walls la, Ib, filters 8 8 are attached
that all ow pXSE‘&&% @*retc Dyir 20 suctioned by the inpellers 3, 3 from
t he suction f&é@all 11 to elimnate foreign naterials in the air to
purify the atr: ch of the engagenent holes 12, 12 at the top wall

lc forms a rectang with its longitudinal directjion being front and
back. The inner suftA&EOVET: thﬁ%%%ﬁeﬁ?omﬁ@el@h%nep deepohehgpde
is tilted forward.relative_25 to the vertical direction, while the.

i nner sur f actn¢lneingicaging hedieg #a, gadraeng thmeirsulanase guide walls 41,
PCT/ JP2009/ 055140 42 side is tilted backward relative to the vertical
di rectiond Mideovéopeniiegh domsblaying porisvdYed2) mdudmg ppeer plabesatiy

a lower body in the mddle part thereof in the up-down direction,

casi ngs 4, 44bdnnehichpoetioas ddreespavedingotly thvnopendngs sf She Snpwlbays
nounted at the 5 upper body. [0095] The inmpellers 3, 3 are

mul ti-bl ade BypBedtecosemed iangl whithircdddd thobpbhadds oFahei ddsihidboslide 4a,
of its rotating center displaced in the rotating direction relative

to the outer 4adgeThd oppbbiig whtedsef tHe &y ecblidh 6 hrPebhabsted
(Sirocco fans) having a circular cylinder shape. One end of the

i mpel l ers 3, t@gdtherdpagoimdwedbad fof Wapbiticiidlel S Pdrtldekn9brd he not or

2 being placed at a shaft hole opened at the center of the beéaring

boah R e i PEALOADS RIS 1 ai
provided between the open portions of the cover plates 4b, 4b and
the filters 8, 8.
[0098]
The portion corresponding to the motor 2 at the joint wall 43
15 has a concave which is dent toward the side of one casing body 4a,
while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
20 is inserted through the shaft hole opened at the concave and the
central part the support plate 44, the impellers 3, 3 being attached
to the output shafts 21, 21. Moreover, the upper end of the joint
wall 43 is extended to above the casings 4, 4.

[0099]

25 The ducts 5, 5 are formed of a tube section having a



15 rel eased from between the bl ades 3a on the outer circunference.

[ 0096] The casings 4, 4 has circul ar-mﬁayutadéambﬂ@mr?oow&%_uo
that guide the airflow generated by rotagjon of the inpellers 3, 3 in
the rotating direction to increase the speed of the airflow, and

bl owi ng 20 ports 42, 42 opened upward froma part of the circular-arc

i cul ar- ar o gurag by PEE e thloexeifls AR cbhRERiRe 6 phe
ci ool ar - ar o Py eE JrPE 10 42, TR R RS 0o R 3o E e B e s
i agonal to cheeeeRiT AUl nd sh sl e BatiofsseRin 18e
Shape of decg Al O SERHORbepe ST Sheloss 4o MORsONRY: Hhf NGHS b, 5

circular arc,guid I'ls.,41, 41 and aqpenings for blow ng ports 42,
42, incl udli n&%e’@vng\fAl%W%& §%@b,%a4%rr|aﬁl | zlongothe bae edendingdvomgthe
the openings of the inpellers 3, 3 are opened and which_close the
open si de of PEGRIRG POKES BEdidtorne direchion obus tagzent tinesfoftthe

casi ng bodi es_4a, 4a are connected together 2%{/ a joint wall 43 for
partitioni ngcmc@flah'@ﬂrmdemaﬂs 144t iddn apidaback $yalds bl ibhgaiarapigedal ity
of ventilation holes are provided between the open portions of the

cover pl at es apiprogimanelyt verti¢dltfeom the Blowhn®prihd2pd2t i Gwo sets of
corresponding to the notor 2 at the joint wall 43 15 has a concave

whi ch i s denappeerndatély-sextécally-areangsd niddehildsc, Bbj 5&, Bd svppRRie

pl ate 44 of a deep-dish shape is attached to the edge of the concave.

Rubber phat eroih, thébfrant whie &4, Bet 488 baddkéwalls 5b, 5b. The ducts 5, 5
are configured to generate laminar flow from the air blown out from
the blowing ports 42, 42 along the front walls 5a, 5a and side walls
5¢, 5c, bd, 5d such that the laminar flow vertically passes through.
[0100]

15 At the front walls 5a, 5a, penetration holes corresponding to
the ion generating sections 61, 62 are opened, and the ion
generators 6a, 6b, 6¢, 6d are engaged to be attached to the |
penetration holes. At the back walls 5b, 5b, a circuit substrate 10
connected to the motor 2, ion generators 6a, 6b, 6c, 6d, the

20 measurement section 67 and a power line, as well as a cover 20
covering the circuit substrate 10 are mounted.

[0101]
Moreover, the ducts 5, 5 are divided into a duct upper body
51 and a duct lower body 52 at the middle part thereof in the

25 up-down direction. The duct lower body 52 forms a square tubular




concave and the central part of the support plate 44 to hold the
notor 2 in a sandw ched manner.. Each of the Gubptitrasdtaion f PZT/IPR09/@H5140
is inserted through the shaft hol e openegk at the concave and the
central part the support plate 44, the inpellers 3, 3 being attached
to the output shafts 21, 21. Mreover, the upper end of the joint

wal |l 43 is extended to abgve the sin 4., 4. 09 5The ducts 5,
5 are for med AP A SaRLAGHA AbIRR GeRteLHaF Tt P ir R RORTEF

PCT/ 3P2009/ 055140, 44 squar e~ t ubul.ar _shape, .t he | pwer ends, t per gof
Cont i ng. 1 ARG BYGRERb AL 43, 4551 theo dush UpReR o0 Bl cERe
conti nui ng iEto t he en’%aggrrent hol es 12, 12, and_the m ddl e part
thereof in t AeWEpPaGholdlectaUaR PhaseqtionsRa. adaservsatelearranged
ducts 5, 5 5 have front walls 5a, 5a arranged al ong the |ine

ext endi ng f r émparallsl ovithgeasdy etherzin fize horimpntal daveation fsrmaene
tangent lines of the circular-arc guide walls 41, 41, and back walls
5b, 5b arbangedtappingxpontiet pt\betjotal séctoon SAb, Binshisnpayidtioneddyy the
Two sets of approxinmately-vertically-arranged side walls Sc, Sc, 5d,
5d continue j6irftraprtidre5lbarid thé jsindayaBaddindVieekven) 4t upper efik
ducts 5, 5 are configured to generate lamnar flow fromthe air bl own

out from t he dfltheidgctpappsr Bady 52, alronectitne aterd0, 80 hse darabgeddiolr
side walls Sc, Sc, 5d, 5d such that the lamnar flow vertically

passes t hr ougrevbAENQfokeRin thigtdri ARt swel b sSfingda friarieding irderbel es

corresponding to the 1on generating sections 61, 62 are opened, and
the ion generpdf thbsutdhe, 6C, 6d are engaged to be attached to the
penetration holes. At the back walls 5b, 5b, a circuit substrate 10
connecteqoto[b@92pntor 2, ion generators 6a, 6b, 6c, 6d, the 20
measur enent sectron 67 and a power line, as well as a cover 2

0
Corer S, 11 C1TCbi S A0, BRI PNy 0101 rpone MRRRIET)
body 52 at t hﬁ wlﬁg la% nav[etrsteqs%gg8£oiidnc1to@g-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back
15 direction within the square frame portions 71, 71 and tilted toward
one side in the front-back direction relative to the vertical direction,
and are formed in the same shape. The front and back walls of the
square frame portions 71, 71 are tilted in the front and back
directions relative to the vertical direction.
20 [0103]
Each of the ion generators 6a, 6b, 6¢, 6d is housed in a case
60 of an approximately-rectangular-parallelepiped shape, including
two lon generating sections 61, 62 separated from each other in the

direction approximately perpendicular to the air-flowing direction of

25 the air generated by rotation of the impellers 3, 3. The ion




25 up-down direction. The duct |ower body 52 forns a square tubul ar

English translation of PCT/JP2009/ 055140 45 shape wandhtipastrctiemnedosatso
the center thereof in the horizontal dirgction by the joint wall 43.

For the duct upper body 51, the |ower patt of the square tube
sections 5la, 5la separately arranged in parallel with each other in

the horizontal direction forns one 5 continuing pQrtign at t | oi nt
section 51b, 88REr#OrE4k 63 arearmng Ojnoamei@%@pae@@fﬁr%ﬁ%gﬁhféawng
joint wall 43. Moreover, at  the upper end of the _duct upper body 51,
protection ndn@lmgesﬂeafrr@dss@@gﬁa frmping ameaied shapg ranéatrei/waql@n
such as a fi n?ﬂer from bei n% inserted fromthe outside. 10[ 0102

The wi nd di r ebadtneddrBlbs62b enchesingsteadischaage edectrodas 612, 62a.wi t h
an inverse-trapezoid cross-sectional shape in the front-back
direction, aftheadpichnageejeciodendld] 6Ratgenpradarcdsoid,digchated wlrem
separately arranged in parallel with each other in the front-back 15
di recti ons wi hligh viobea gisesappliedthepetd.i dihiy donfigueatiohi davedstavaiah
one side in the front-back direction relative to the verti cal

direction, agdnatrgtihgrdedid6lie gaterasbapritivheohs eviiilardubackthal | s
of the square frame portions 71, 71 are tilted in the front and back

di rections regkReF ¥éh l@nkhgLive’ ddckRin BRt8EdiratdhdddtB®d ions.  Each
of the ion generators 6a, 6b, 6c, 6d is housed in a case 60 of an
appr oxi mat el Yyo{gg} angul ar - par al'l el epi ped shape, including two ion
generating sections 61, 62 separated fromeach other in the direction

011 L) O P i ARt g

air generated by ro I 'on of ers he 10on gli's

translatign b Etii3Fer9e {)95\?1](1%91 on which circuit elements such as a

transistor and a resistance are arranged, the circuit substrate 64
having a booster transformer (booster inverter) 65 generating the
high voltage at the side opposite from the negative ion generating
section 62. The winding direction of a winding wire of the booster
15 transformer 65 is determined such that the flux leaking from the
winding wire becomes approximately parallel with the juxtaposed
direction of the ion generating sections 61, 62 near the ion
generating section 62 (indicated by the dashed line in FIG. 6).
Synthetic resin is filled between the electrode substrate 63 and the
20 circuit substrate 64, and around the booster transformer 65.
[0105] |
A set of the ion generators 6a, 6b and a set of the ion
generators 6¢, 6d are arranged such that the negative ion
generating sections 62 are facing each other and the generators in

25 each set are next to each other in the direction approximately




46 generators 61, 62 are arranged on an el ectrode substrate 63,
havi ng di scharge el ectrodes 6la, 62a fornm ng FagpReakethtsNEPeTaPE09/055140
i nduction el ectrodes 61b, 62b encl osi ng &pe di scharge el ectrodes 61a,
62a. The discharge el ectrodes 6la, 62a generate corona di scharge when
5 high voltage is applied thereto. This configuration causes one ion
generating section_61_to geperate positiye ipns il e causing the
other ion geREFRERAFUWAELPS e@rt@@%dﬁ@tm@aw egﬁél‘e{ﬂ%?@&‘]ﬂt%@
the side oppgsite fromthe el ectrode substrate 63, a circuit 10
substrat e 64fram@pnd jap@resediiocsrch pthgn irethewardlosviag airegtion. The
transistor and a resistance are arranged, the circuit substrate 64
havi ng a booitrgeneaating santiqusoots 62 of eachtion) gomensdnes fai A, Orebd
hi gh voltage at the side opposite fromthe negative ion generating
section 62. ame facimg tythie dectifod frbra the ndinegration lndleshe booster 15
transfornmer 65 is determ ned such that the flux |eaking fromthe

wi ndi ng wire[®e@Olres approximately parallel with the juxtaposed
direction of the ion generating sections 61, 62 near the ion

generating sectionThe ¢dlhstitiad etediyoddécdasfoethdd otaiplate-Gkedglectrode
Synthetic resinis filled between the el ectrode substrate 63 and the

20 circuit S@ﬁi}‘iﬁ?tsﬁl ﬁgﬁréﬁﬁnéfély%ctélﬁgﬁmsél@ﬁpé tBas olBels ns, the
{0105] A set of e ion generators 6a, 6b and a set of the ion

generat ors 6gle@dodé Gudtd @S0 BRiA P AkriNBeASH tokenifP tOBRBMBAI NY
sections 62 are facing each other and the génerators in 25 each set

S R B B S5 R TS ) 5

10 detect particularly negative ions generated by the ion generating
sections 62, 62 of the respective ion generators 6a, 6b. The
electrode surface of the collecting electrode 66 is so arranged to be
approximately parallel with the direction in which the ion
generators 6a, 6b are positioned side by side (that is, the

15 juxtaposing direction of the ion generating sections 61, 62). This
allows the flux leaking from the booster transformers 65, 65 to be
approximately parallel with the electrode surface of the collecting
electrode 66 at a portion opposite from the ion generating sections
62, 62, so that the flux minimally interlinks with the collecting

20 electrode 66.

[0107]

The ion generating apparatus configured as described above
is installed in a residential room. The motor 2 of the air blower is
driven to rotate the impellers 3, 3, by which the air in the room is

25 suctioned from the suction ports 11, 11 on both sides into two




perpendicular to the air-flow ng direction. The sets are separated
from and jaxtaposed to each other in the air-Hklohtnagsdios ePCTON200FMES140
I on generating sections 61, 62 of each i generators 6a, 6b, 6c¢c, 6d
are facing to the duct 5, 5 fromthe penetration holes. 5[0106]

The collecting electrode 66 is formed of a plate-like electrode
havi ng an approxi mately r.ectangul ar shape fhat. col l.ects. iqgns, .t he

el ect fode SUPRSEIER feteRrouBARIE S TgR I APRIG R ot i
generating sectjons 62, 62 and._expose ot ducts 5, 5.s0.as,to
10 det ect paﬁupb@m&m irdaythe 3@*:@@ ée %M FEctisnedanép dheng
sections 62, 62 of the respective ign nerators 6a, 6b. The

el ectrode suchgingsot, tierms leasinardlewveey thacaslpg ars siridgiyalsidl.be
approximately parallel with the direction in which the ion generators
6a, 6b are pddiatmned thedmmsllensd® §,tthe lamsinaheinfby passpes thgough
direction of the ion generating sections 61, 62). This allows the

fl ux | eakbngaflongtheerbodsiearc gedsf wahler4l,66] t6Fatrd the leopring pattel y
parallel with the electrode surface of the collecting el ectrode 66 at
a portion opddsid2ewhicnbiow tlhenagemepdhienducstach, mns 62, 62, so that
the flux mnimally interlinks wwth the collecting 20 el ectrode 66.
[01071 The i ¢0108herati ng apparatus configured as described above is
installed in a residential room The notor 2 of the air blower is

driven to rotate thgG.nPped hadlscB didgrdn Widthatihg &HerhAtiche roomis
25 suctioned fromthe suction ports 11, 11 on both sides into two

Engl i sh tr an%bgfﬂsg(ﬁgag ori(ié?r éJcPo%QP&/ ét%ﬁ%éﬂpiﬁ%rfﬁﬁi Agteding appharHt e hindg

foreign materi u ust I n
10 anion generating apparatus. Serving as the center of the control

i
n
e

system is a CPU 81, which is connected by bus interconnection with
a ROM 82 storing information such as a program and the like, a -
RAM 83 storing temporarily-generated information and a timer 84
for keeping time. The CPU 81 executes processing such as
15 input/output, calculation and the like in accordance with the control
program stored in the ROM 82 in advance.
[0109]
Further connected by bus interconnection with the CPU 81
are’ an operating section 85 for receiving operation to change the air
20 volume of the ion generating apparatus; a display section (means
for outputting a warning) 86 constituted by an LED which displays
information such as a warning, an operating condition and the like;
an air-blower driving circuit 87 for driving the motor 2 on which the
impellers 3, 3 are mounted; and an A/D converting circuit 89 for

25 converting an analog voltage measured by the measurement section




suctioned air by the filters 8, 8. Here, the air suctioned into the
casings 4, 4 fornms |lam nar flow by the ci rC!JlEﬁrgﬁs%rtﬁ:anﬁmog§fﬂ(‘ﬁ¢ﬁ§ooﬁt&§14o
g

41 around the inpellers 3, 3, the lamnar _ airtlow passing throu
along the circular-arc guide walls 41, 449toward the bl owi ng ports
42, 42 which blow the air into the ducts 5, 5. [01081 FIG 7 is a
bl ock diagramillustrating schematic configuration of a control
system i n an G7othatemeasivngs dbparatensiadnd the enlldctingelmtardan§6 into a
apparatus. Serving as the center of the control systemis a CPU 81,
whi ch is conmbgitad vioytagestd tetler Dohhectoliagen t Nobe Bt 8Re sbllectigg
information such as a programand the |ike, a RAM 83 storing

t empor ari | y- géectrede®d, thermetboremettacttivrr 6 BAtHoA/Reepivegtingre.
The CPU 81 executes processing such as 15 input/output, calculation

and the |ike cifcidt 89 daeGPW §1, theRONE 80 t1s RARNBSIA{Eehé RirhBe §3OM
82 in advance. [01091 Further connected by bus interconnection

with the E£PUcBhstitte 8He 908 RItbAENEGSpHAtER. fOor receiving operation
to change the air 20 volunme of the’ion generating apparatus; a

di spl ay secti[gpjgpreans for outputting a warning) 86 constituted by an
LED whi ch di splays informati on such as a warning, an operating

conaon and e vl e RGP SR P s g
RARA AT R A T PR T N T
control inputs PC1, PC2, PC3, PC4 of the ion generator driving
10 circuits 91, 91, 91, 91, respectively. One ends of the respective
outputs of the ion generator driving circuits 91, 91, 91, 91 are
connected to the positive electrode of a 12V direct-current power
supply E1, the negative electrode of which is connected to ground
inputs G1, G2, G3 and G4 of the respective ion generators 6a, 6b, 6¢,
156  6d and to the ground potential. The other ends are connected to
the power inputs V1, V2, V3 and V4 of the ion generators 6a, 6b, 6c
and 6d.
[o111]
In the configuration as described above, every time the timer
20 84 times a given time, the CPU 81 inverts on/off of the control
| inputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes
the ion generator driving circuits 91, 91, 91, 91 connect/disconnect

the connection between the power inputs V1, V2, V3, V4 of the

25  respective ion generators 6a, 6b, 6¢, 6d and the positive electrode of




67 that neasures the potential of the collecting electrode 66 into a

digital voltage to take in the voltage. Noteghhft (hi&iicOdeiPeoibaddo055140
el ectrode 66, the neasurenent section 67, the AID converting circuit

89, the CPU 81, the ROM 82, the RAM 83 A% the timer 84 5 constitute
the ion detecting apparatus. [ono] The output sides of the output

i nterfaces 88, 88, 88, 88 connected by bus interconnection with the
CPU 81 are cbigdaredt qurreshbostel swpply Bdiat exgry goen fmaeof the ion
gener at or drbiin circuits 91, 91, 91, 91, respectively. One ends of
the respecti @&l puts of the ion generator driving circuits 91, 91,
91, 91 are connected to the positive electrode of a 12V
direct-current powFdGs&ms § tEhing bhankghtrivang sghatsinmwit fHteing thies
connected to ground inputs G, &, G3 and 4 of the respective ion

gener at or s 6agsydrtivveoulbubihtarthdes 8888 r 8BNSR pottartdoaitrolinp wiishir€1,
ends are connected to the power inputs V1, V2, V3 and V4 of the ion

generators 6RCBHBPCEsPOYl 6ThelDddirlg bipridle iaprftitowhat ¢q@itrabinputs
descri bed above, every tine the tiner 20 84 tinmes a given tine, the

CPU 81 i nver PC AW PO aktBen S8 1@heh B PEAS f5Cdne RedonB@h B NP Bhe

the ion generator driving circuits 91, 91, 91, 91 via the output

Interfaces 88ecdiy a%%otﬁ%uty;égt%}%gzlrﬁ]ﬁe}% H?ﬁriﬁ%&%@ﬂéﬂ{ iffuttdithe

circuits 91, 91, 91, 91 con e connection between the
b, 6. bd el plite ROLP LG o ERRRIGKE AR S BO8 3pbBat
PCT/ JP2009/ 055140 304" in the same phase. This makes the ion generator
10  driving circuits 91, 91, 91, 91 alternately connect and disconnect the
power supply to the respective ion generators 6a, 6d, 6b and 6c¢
every other second. Hence, the ion generators 6a, 6d and ion
generators 6b, 6¢ are alternately driven every other second.
[0113]
15 FIG. 9 is a circuit diagram illustrating the configuration of
an ion detecting apparatus except for a control system. The ion
detecting apparatus includes a measurement section 67 and a
collecting electrode 66 provided on the component side (front side)
and the detection side (back side), respectively, of a circuit substrate
20  which will be described later. |
The measurement section 67 has a resistance R4 that pulls
up the collecting electrode 66 to the 5V direct-current power supply,
both terminals of the resistance R4 being connected in parallel with
a condenser C1. The collecting electrode 66 is connected via a

25 protective resistance (circuit element) R1 of the measurement



the direct-current power supply El at every given tine. [0112]

FIG 8 is atimng chart of driving signals iﬂﬁg@%mgggﬁhggg{ﬁ@§gﬁg@&ﬁg)
output interfaces 88, 88, 88, 88 to the %gntro I nputs PCl, 5 P02,
P03, PO4. The driving signals input tot control inputs P01 and P02
alternately repeat "on" for one second and "off' for one second at
50% duty cycle, while the driving signals input to the control _inputs
PO1, PO4 and seetipheSTbmarnoniingeringorpuw@s pfpospersttomamplfier in
t he sane phase. This nakes the ion generator 10 driving circuits 91,
91, 91, 91 alcerveurterlyIGdniresthishd tésistamer R2 isecqyuvanted lmpimeencthée
respective ion generators 6a, 6d, 6b and 6c every other second.

Hence, the i anveeseimiwr anddhetolitand.i on generators 6b, 6¢ are
alternately driven every other second. [01131 15FIG 9 is a circuit
diagramillugfiag] ng the configuration of an ion detecting apparatus
except for a control system The ion detecting apparatus includes a

measur emept sect i oMy oatsuBof thé eperatonl Laplidite KO1 ps eyheedtedtd biee
conponent side (front side) and the detection side (back side),

respectivelyreBfst@nebs RS hndURStthat @ré GeMilth cohhlechel datierhbed
| at er. The measurenent section 67 has a resistance R4 that

pul |5 up t he 6ehbasyh RanARELFES S04\ thfnSYdl 16 Fho LA pARRSaL

supply, both ternina e resistance R4 being conn

Connect ed vi aoe SRAEREE idint FebrePl A5 {AMBH CRIEIhEapsigtance

t'h've resistance (Cilrcul

MEASUreMeNt  p3 iq connected to the protective electrode 69, while the connecting

10 point between the condenser C4 and the resistance R5 is connected
to the output terminal of a connecter CN5. The connecter CN5 is
for supplying the potential measured by the ion detecting apparatus
to the A/D converting circuit 89. The protective electrode 69
encloses the collecting electrode 66 except for one part, while

15 enclosing the protective resistance R1 and the points that are
connected to both terminals of the protective resistance R1.

[0115]
In the circuit described above, when negative lons are
collected by the collecting electrode 66, the negative charge having

20 negative ions charges the condenser C1 connected to the collecting
electrode 66, lowering the potential of the connecting point between
the condenser C1 and the protective resistance R1, the lowered
‘potential being applied to the non-inverting input 68 of the
operation amplifier IC1 via the protective resistance R1. The

25 operation amplifier IC1 forms an impedance converter of an




English translation of PCT/3P2009/ 055140 51 section 67 to a

non-inverting input 68 of an operation anpli fiefi:GERANERE LEIOIeSood0bd110
whi ch a resistance R2 is connected between the inverse input and the

output. [0114] 5The output of the operat PoN anplifier ICL is
connected to the resistances R3 and R5 that are serially connected
with the respective condensers C2 and C4 connected to the ground
potential . Thenpbficatiomdegeienol bevitharhe detmontizersof fad back tohhe
resi stance R3 is connected to the protective el ectrode 69, while the
connecti ng lAnpeitngheiputehhe petentidéof the Ghitpud hdingribe straeces e i s
connected to the output term nal of a connecter CN5. The connecter
CN5 is for syppeutiad dppdiqbtevhé alonBasatede byptb€8i. orTldist eetemitinl is
apparatus to the AID converting circuit 89. The protective el ectrode

69 encl oses tdigpe!freft thwottsat todR1HH ekgaptohnbctoRreC NG via thé | e 15
encl osing the protective resistance RL and the points that are

connect edst 0 Yagidtahee MAakhPhnblls ROEaGe! VRl R thedgitul pofs&ltjigl.

In the circuit described above, when negative ions are collected by
t he collectiqg%gbyctrode 66, the negative charge having 20 negative
ions charges the condenser C connected to the collecting el ectrode

66, |owering the poyrgpllal, @Be%ﬁ&g&%’l?ﬁ?&de{%&% ﬂ%e Pg&%%gné%lﬁg%'ﬁer

condenser C and the proteétive resistance I al

i 11 o | Croh it R ReP S S PRpenEado (R p MBI Tty of the
anplifier | Clrefs?srtg%c%rké,nmgv%?ﬁg the rbvr%%c w8 felgcncrode 69 to maintain the
10 same potential as the collecting electrode 66 via the resistance R3
having a resistance value of one hundred-thousandth (10k Q)of the
resistance R4 (1G Q)which pulls up the collecting electrode. This
prevents, therefore, the electric charge held by the ions collected by
the collecting electrode 66 from being conducted on the surface of
15 the circuit substrate along the path from the collecting electrode 66
to the operation amplifier IC 1 and moving outside the area
enclosed by the protective electrode 69.
Note that the protective resistance R1 is not limited to a
resistance, but may alternatively be a series-parallel circuit of a
20 circuit element such as a reéistance, coil or the like for a purpose
other than protection.
[0117]
FiG. 10 is a plan view illustrating a conductor pattern of a

circuit substrate of an ion detecting app'aratus. FIG. 10(a) shows a

25 conductor pattern of the front surface on which a circuit element is




English translation of PCT/JP2009/ 055140 52 anplification degree of 1

with the output thereof fed back to the i nverdnbitg tdafdMifon oftPR/TP2009/055140
potential of the output being the sane a,% the potential applied to
the non-inverting input 68. This potenti f is out put fromthe output
term nal of the connector CN5 via the 5 resistance R5 as an anal og

vol tage value for the ground potential. [0116 Mor eoyer, th
out put i npedmwéntﬁd,t\ﬁgﬂ@ Gt ﬂ@ﬁsaﬁhﬂvﬁ Pefonductps Pélt@%ﬂfh@%( !imhac
enough conpared to the resistance val ue_of the resistance R3, |

al | owi ng t he spriacscen vehishelhe eelie@ing elertiradaité and the pratective
potential as the collecting electrode 66 via the resistance R3 having
a resi st ance eledtuede69%are edd- Theusdiriting etecto)de 66he alestrically e
R4 (1G Qwhich pulls up the collecting electrode. This prevents,

t heref ore, thkenaketdd wdtl thegenideicdobyatternisoms thelfrent sdriaygetbiethe
collecting el ectrode 66 from bei ng conducted on the surface of 15 the

circuit sgpbsthabeghlislgs B, Babh vhideohlec craiined taf g chl efctheogectetive
the operation anplifier IC 1 and novi ng outside the area encl osed by

the protecti vesiteaks WK @Bisthielce Roand bendséacCilVie dovsicetedee tRe
isnot limted to a resistance, but may alternatively be a

seri es-par al loggh deictGphttfrnd 20 circuit el ement such as a resistance,
coil or the Iike for a purpose other than protection. [0117]

FIG 10 is a[@hgg]vieM/illustrating a conductor pattern of a circuit
substrate of "an ' ron detecting apparatus. FIG 10(a) shows a 25

o o o) DR PR O o il Tt

10 66 on the back surface forms an approximately laterally-facing U
shape in planar view with one side in the longitudinal direction of
the circuit substrate of an approximately rectangular shape having
a missing portion K, and is electrically connected. to the protective
electrode 69 enclosing the circuit element on the front surface by

15 the through holes 69a, 69b. The protective electrode 69 on the
front surface further encloses the conductor pattern described above
and a conductor pattern connecting the protectivel resistance R1 and
the non-inverting input 68.

Since the plane configured by the above-described conductor

20 pattern and the protective electrode 69 enclosing the protective
resistance R1 is approximately in parallel with the plane configured
by the collecting electrode 66, the flux leaking from the booster
transformer 65 minimally interlinks with the protective electrode
69.

25 [0119]




nounted, while FIG 10(b) shows a conductor pattern of the back

surface on which the collecting el ectrode 66 @nd; LOGIRELL@ETIVR09/055140
el ectrode 69 are forned. The collecting electrode 66 is electrically

connected with the conductor patterns orPt he front surface by the 5

t hrough hol es 66a, 66b, while one term nal of each of the protective
resistance RI., resistance R4 and condenser C is connected to the
conduct or patt er n. Fl61 1d] isthgrppbiechavieil bisiratiogptlse cene¢niziatipn
collecting el ectrode 10 66 on the back surface forns an approxi mately
| at er al | y- f anieggtivesioamsewith pdspreet toithe miitdbeomef disdhairges feworn the ion
| ongi tudi nal direction of the circuit substrate of an approxi mately
rectangul ar gbapeatwavéadonehi 8sj 6d).pdThedotzontzd 4xdséhetter ¢leatt! y
‘connected to the protective el ectrode 69 enclosing the circuit

el ement on t hedfdaees thyfiaabebyf Bstherddy v aniobLsin® dnusdher ghe
protective electrode 69 on the front surface further encloses the

conduct or 5 paigi §sih13Rsfddcbad) 2Rk fidvartiesoaeisondiad fedriheconnect i ng
the protective resistance Rl and the non-inverting input 68. Since

the plane Co@f)h%’ﬁﬁ%t% bggegaaw%—i%%qu?@@b SOREUAINLt20pBaigE N and

the protective electro nclosing the protective resistance Rl is

appr oxi mt el bRy RAUELY Sncth HhdvBAHR ABBeF QUL SHY wWill8 digbliiAk! N

el ect rﬁje 66, | ng fromt ooster transforne )
it on PSR AR DELED
nunber of  di SERGPREEtOBRPENBAER: SEHG Bt S pdondt AR I e 1

hori zontal axis i-n the chart .ipndi.cates the nunb of di scharges per
Uit of P e SEABABER opmBe ot dhr et CORIDARNS © APRS G AEL  axi s

i ndi cates the concentration_of gative ions (10,000 ions/c t a
posi ti on separ8P@PUN10emano ﬁ?ﬁé Emri%éi}”r‘?fg@@"g\arg%l%\g)ﬁd or
directing body 7 fromwhich ions are discharged ngii air. The ion
concent r at i orexapenledheaonasmeenseaiangad/avabmi slightbhexeeading one half

of 1,800,000 ions/cm? may be obtained. Here, the ion concentration

corresponding to 35 discharges as described above is set, by way of
15 example, as the number of discharges corresponding to the lower

limit of the ion concentration which should be detected as ion

existing.

[0120]

FIG. 12 is a graphic chart illustrating the variation amount

20 of an electric potential measured by the ion detecting apparatus

before and after discharge with respect to the number of discharges

from the ion generator 8a (or 6b, 6¢c, 6d). The horizontal axis in the

chart indicates the number of discharges per unit of time

(discharges/second), while the vertical axis indicates the variation

95  in potential (V) of the output terminal of the connector CN5. The




10 standard nunber of discharges, corresponds to approxi mtely

1, 800, 000 i ons/cnB. Wien the nunber of di schamges tasslsbn off FOT/IRBHPISE40
the ion concentration of a value slightl ¥5 exceedi ng one half of

1, 800, 000 ions/cnB may be obtai ned. Here, the ion concentration.
corresponding to 35 di scharges as descri bed above is set, by way of

15 exanpl e, as the . nunber of .di scharges. correspondi,n t he | ower
[Tmit o the RBCEJHRAARPHR (i WRTEREh L PRLERt AL P Hhe SUrpAINAIng
existing. [01201 FIG 12 is.a graphiG,chart illlustrafing th

var i ation ambamperever iy it %aé@}& mhlk@ %ﬁgﬁdﬁm sBopgnthe
detecting apparatus hefore a_n(i after discharge with respect to the
nunber of di ¥emtatgen Innenkeliadrlt@EdaP%-or 6a (or 6b, 6c, 6d). The
horizontal axis in the chart indicates the nunber of discharges per
unit of timel@¥2tkharges/second), while the vertical axis indicates
the variation 25 in potential (V) of the output term nal of the
connect or5CN5. The Whaglthehhoriaostat axis inf tHeCTr bk @ HId5512 0akss the
broken |ine shows the variation in potential when the surrounding

t enper at ur e/ mumbet pfidisdice8%etvini FEGt e Isokiay of aeasipdu3she
variation in potential at 40C190% [0121] 5Wen the horizontal axis

in the graph d@éc}ax(tgesl,ztﬁeaksﬁaﬁ;imlﬁu esntibl dbsaides theburfolthfing 1
by way of exanple (35 discharges), the variation in potenti al

obtai ned at & fdratQuetiviaidieyRE 8Oy 44 93U di40CS0 % BoraRd as
40C/ 90% can be read as 3.3V and 0.8V, respectively. Here, the

above- descri iegyAntd 08V fedfbctffeldS HerahelakRrEdbScribE] 40°C/90% ig

environnment in which ions should be detected. lons are to be detecte
o PR, 45 R 4L O L5 RO e O ol
detected. Ions are to be detected as existing until the variation in
potential is reduced to 0.5V, which is even lower by 40% than 0.8V
described above.
[0122]

15 FIG. 13 is a flowchart illustrating a processing procedure of
the CPU 81 that drives the ion generators 6a, 6b, 6¢c and 6d. The
processing below is executed as needed in accordance with a control
program stored in the ROM 82 in advance, and is executed again
every time the processing is terminated. Note that the contents of

20 FLG1 indicating on/off phase are stored in the RAM 83.

[0123]

The CPU 81 makes the timer 84 start keeping time for one
second (step S11). The time kept is not limited to one second, but
may also be 0.5 seconds, 1.5 seconds or the like. Subsequently, the

25 CPU 81 determines whether or not the timer 84 has finished the




[0122] 15FIG 13 is a flowhart illustrating a processing procedure

of the CPU 81 that drives the ion generators m§aish §Rnsifien @PdTHBRodRB140
processi ng below i s executed as needed i accordance with a control

program stored in the ROM 82 in advance,”and i s executed again every
time the processing is termnated. Note that the contents of 20 FLGL

i ndi cating on/off phase are stog ed_in the RAM 83. 65?2112 1 . The
CPU 81 nmkestime keepingdaten 818 .keHpitig dateamiped tstil@otatme( keeping
S11). The tinme kept is not limted to one second, but may also be 0.5
seconds, 1.5isnobfiddshed (A Iaﬂ@epﬁ:b@edher@f’w SiH@a@smﬁme timer
determ nes whether or not the tinmer 84 has finished the English
transl ati on 84 fdOiFhHRAMAEY ResiR. 56ftit ne detepnmyed $hep tBeLjmel keépinigs
determ ned that the time keeping is not finished (NO at step 512),

the CPU 81 wid finisined (YHSat step S32)f the O1E 31 detdenpregwhdthier drs
determned that the tinme keeping is finished (YES at step S12), the

CPU 81 det er mop gL @hetidest (y’teg M) FLG 1 is set (step S13). [01241
If it is determned that FLG 1 is set (YES at step S13), the CPU 81

clears the F[§1d4]step S14) and inverts it. Subsequently, the CPU 81
turns off the output of one output interface 88 to turn off the

control input PCL gfitihe)diapnARREraA TG YiiBGet Fgms 51:%@1%9 818) -

Li kewi se, the CPU 81 turns on the control | nput (step 'S16) and

turns on the coonf, gg éaﬂ% P2 31 GPaPh) Y Lifvddts it NSuPs Mgg@y,

control input and tern nates e processing.

L P o 8l B B L i,

b ARy R L AT OB 0 e e

Likew se, t h%1%3U %k%%vrlgg {Sﬂef CTIP[?T SCIOPIHI% on ot COFI)‘E%Of 1np19t PC2 (step
S16) and turns on the control input PC3 (step S17), while it turns
off the control input PC4 (step S18) and terminates the processing.
[0125]

15 If it is determined that FLG1 is not set at step S18 (NO at
step S13), the CPU 81 sets the FLG 1 (step S19). Subsequently,
the CPU 81 turns on the output of one output interface 88 and turns
on the control input PC1 of the ion generator driving circuit 91 (step
S20). Likewise, the CPU 81 turns off the control input PC2 (step

20 821) and turns off the control input PC3 (step $22), while it turns
on the control input PC4 (step S23) and terminates the processing.
[0126]

FIGS. 14 and 15 are flowcharts illustrating the processing
procedure of the CPU 81 that outputs a warning based on a result of

25 detection of negative ions. The processing below is executed




20 S21) and turns off the control input PC3 (step S22), while it

turns on the control input PO (step S23) angnélglgg;rgﬁglg{sofpag@%og,o%lw
processing. [01261 FIGS. 14 and 15 are flowcharts

illustrating the processing procedure of 5Tt he CPU 81 that outputs a
war ni ng based on a result of 25 detection of negative ions. The
processing below is executed English translation of

PCT/ 3P2009/ opexlmd@ﬂspgﬁomdiaaaplw ipfatersamits cydehwith themuosessing
cycle) with the processing of FIG 13 stopped, in accordance with a
control progoaHRI6t dSestoppethen RokbBRanCE adtiamcenntiot programtdtoregdhe
is not limted to ten mnutes, but nmay be arbitrary period of tine.
Mor eover, ththé&R{eMeB8Rdd a/dﬁaxa@e vilote $hat thedyateishot Banited RaMeas.
[0127] The CPU 81 turns off, prior to ion detection, all of

the control hiipwites At ﬁbe%@b&txﬁ@ﬁ ériod dfrtime. mM@rédﬁkﬁeﬂ dhe
generators 6a, 6b, 60 6d stop driving (step S31). Subsequently, t he

CPU 81 10 mafegedtba olfite Séhﬁésaﬂtouaﬁe&ﬁﬁd@dnﬁl RAMI83e seconds
(step 532), and determ nes whether or not the tinmer 84 has finished

time keepi nggdpjﬂp 533). Note that the five seconds here corresponds
to the tinme tor waiting until the potential of the collecting

el ectrode 66 is SuhECTPLY bY RHhSSSEYPriBE thA6n RYESHBACATIE tHh:Gherot

not limted to 15 five secon eterm ne at 't

L s S ) Bilis o
TR T Vb ﬁ@?ﬂg@w@e@wh@%m@fgm
sect] on 6f visable LSOOV LU0 CLLSLL B9 26 8, Sel el on o e
Next, hguéﬁ‘énsl'légta%&%%si%%%?%@ gk e demel e HReaRR PG Soh o ve
seconds (st e%egg?%g (s?tr(]e% S33). Note that the five seconds here corresponds to
the time for waiting until the potential of the collecting electrode 66
is sufficiently pulled-up at the resistance R4, which is not limited to
15 five seconds. Ifit is determined that the time keeping has not been
finished (NO at step S33), the CPU 81 waits until the timer 84
finishes time keeping.
[0128]
When it is determined that the time keeping has been
20 finished (YES at step S33), the CPU 81 takes in the potential
measured by the measurement section 67 via the A/D converting
circuit 89 as a detection voltage value 1 (step 834). The CPU 81
then turns on the control input PC1 via the output I/F 88 so as to
drive the ion generator 6a (step S35). Next, the CPU 81 makes the

95 timer 84 start time keeping for five seconds (step S36), and



English translation of PCT/JP2009/ 055140 58 determ nes whet her or not
the timer 84 has finished tinme keeping (StepR3ZhwahdatbSoepegpoohdedsio
; ¥

the five seconds here corresponds to the tinme for waiting until the
potential of the collecting el ectrode 66°% eaches a stationary val ue,
and is not limted to five seconds. 5 [0129] When it is

determ ned that the tinme keeping has not been finishﬁigiNQ at step
S37), the CPOebarmanesswiether orenati the timer S¥deas fimished pimg kaaping
is determned that the time keepi ng has been finished (YES at step
537), the CP(step $3Fks Itristontepothatt it fire #econds heremormessandsitmthe
section 67 via the AID converting circuit 89 as a detection voltage
val ue 2 (st epirhddpr vandintgiunsildiie phtendtomlt ofothe eplectty elecrotde 66
output IT 88 (step 539). [01301 The processing fromthe step 532 to
the step 539rgdgslesd hedtationalvowerlaeeahdrissior lingtehdodos: secdrvss.
potential of the collecting electrode 66 by the ions generated by the
i on genergtofpfag] The potentials neasured before and after generation
of ions are taken in as the detection voltage value 1 and detection

vol tage val ue 2, rgpReqtit YeH¥tedAthed Bhafthe thhe IRAMiEE. ha9hot Hbbn
Subsequently, the CPU 81 executes the processing fromthe step 542 to

the step 549 ys@h&r@f@ Q&%@E gamy @E&@EWBH%&R@ A1 ER% kRAkY 'fﬂlis%’Lﬁg

el ectrode 66 e 1ons generat ed e 1on generator 6b. Here,

P 25 dot ect FORCVSTARE var ot Rl BRIEHANS O Plmb MDprRg s bESE"

In as detection volta an age v
finished (YES at step 837), the CPU 81 takes in the potential

10 measured by the measurement section 67 via the A/D converting
circuit 89 as a detection voltage value 2 (step $38), and turns off the
control input PC1 via the output I/F 88 (step S39).

[0130]

The processing from the step S32 to the step S39 described

15 above are for storing changes in the potential of the collecting
electrode 66 by the ions generated by the ion generator 6a. The
potentials measured before and after generation of ions are taken in
as the detection voltage value 1 and detection voltage value 2,
respectively, and stored in the RAM 83.

20 [0131]

Subsequently, the CPU 81 executes the processing from the
step S42 to the step 549 to store changes in the potential of the
collecting electrode 66 by the ions generated by the ion generator 6b.
Here, the potentials measured before and after generation of ions

25 are taken in as detection voltage value 3 and detection voltage value




English translation of PCT/1132009/ 055140 59 4, respectively, and
stored in the RAM 83. Mreover, at the steps mhganadskedor fchaprsRebiselo
input PC2 is turned on and off, respectiyely. Since the other
processi ng procedures fromthe steps 42 to 548 are the sane as
the ones fromthe steps 532 to S38, 5 description thereof will not be
repeated. [01321 Next, the_ CPU. 81 subtracts_the det ectl on

vol t age vaI ud, respestivels, aadetored indheaBAN A%e Mqrepupr.ssh thasteps
determ nes whet her or not the cal cul ated value is equal to or | ower
than 0.5V (sbdd ®52)549,fthetcangrdbinput R&P ishturnetbonandoff equal to
or |ower than 0.5V (YES at stef1 S52), the CPU 81 turns off a blue
lanp on the despeciivalyct iSinceshestbersavressingopidopdiiras from the steps
detection | evel of negative ions beconmes equal to or |ower than a

t hreshol d valb4® fesBdB sae3fhermine a4 theomesdirom tled steppSBRdiocc8B8Ng a
war ni ng (step 554) 15 and term nates the processing. {01331 | f
it is detgrnmdeedripbivn thercofiheill aAbeBevipeatéd. not equal to or | ower
than 0.5 V at step 552 (NO at step 552), the CPU 81 subtracts the
detecti on volppge] val ue 4 fromthe detection voltage value 3 20 (step
S55), and determ nes whether or not the calculated value is equal to

or lower than 0. 5VN&siepheTU 81 subtiSctdeh@) M febidn as1thbe valee 1 S

equal to or Iovver than 0.5V (YES at step S56), the CPU 817returns the
processing b a i | f
it is determne e caf ?g 1\}%{‘1&;@@%\%) %%f&tﬂc}g%r

| ower than 0 gﬁ%{gg&ﬁl néf e §c5tﬁ;)lﬂa£@<f v 8 eqH39 kb 3R IBGV%Q'SAhaatd 8!

PCT/ JP2009/ 0
10 (step S52). Ifitis determined that the value is equal to or lower

than 0.5V (YES at step S52), the CPU 81 turns off a blue lamp on
the display section 86 (step S53) to notify that the detection level of
negative ions becomes equal to or lower than a threshold value (step
S53) while it turns on a red lamp indicating a warning (step S54)

15 and terminates the processing.
[0133]

If it is determined that the calculated value is not equal to or

lower than 0.5 V at step 852 (NO at step S52), the CPU 81 subtracts
the detection voltage value 4 from the detection voltage value 3

20 (step S55), and determines whether or not the calculated value is
equal to or lower than 0.5V (step $56). Ifit is determinéd that the
value is equal to or lower than 0.5V (YES at step S56), the CPU 81
returns the processing back to step S53 to notify that there is
abnormality. Ifitis determined that the calculated value is not

25 equal to or lower than 0.5V (NO at step 856), the CPU 81




term nates the processing. [0134] As descri bed above,

according to the present embodi ment, the proggaid ¥en-BLiEfdPesgrdofo(EBIR
to enclose the collecting electrode, 5 preventing the charge held by

the ions collected by the collecting el d®% rode from bei ng conduct ed

t hrough the portion where the insulation is degraded due to

contam nation such as dust or npisture in the surrounding air and
movi ng out si termratesddeapidoessihghy the protective el ectrode. Hence,
ions can be detected with a high degree of accuracy. [01351

Mor eover, thE)I84dsi ng portion K provided on one side in the

| ongi tudi nal direction of the U shaped protective el ectrode encl osing

t he approxi mat el y- Asciesgibeal abovéd,etddondigg éc thoderebontredloodinent,5
circuit substrate is directed toward the flowi ng direction of the air

in which negghé peotatitvasRctfodieigeiLld fslendlvse tibeessdicsimoslddtyede,
ions frombeing collected by the collecting el ectrode and prevents

negative g ongrév&rpiRei the A RChER] By thisobktotlected® byl @1t 6llsuting

Hence, ions can be detected wth a higher degree of accuracy. 20

[01361 elécwfécf@ff&ﬁ%eihg%oﬁﬂ%&éaitﬁngéﬁ%HeOS&tiéql GRmaectied to

the output termnal of the operation anp Fer formng the I npedance

corvert el | RN SRERIRL AL SRR R gRdMECr
25 e on GRLEGHE Db HOGL AL LIS SLEAR0E (ARRORIHige .
et 0 ot SO BB e TS, AR5 e
a hi gher lgegrwel %I hi"gﬂ‘fﬁ%@%& o%g%gg acy.

[0185]

Moreover, the missing portion K provided on one side in the
longitudinal direction of the U-shaped protective electrode enclosing
the approximately-rectangular collecting electrode formed on the

15 circuit substrate is directed toward the flowing direction of the air
in which negative ions are to be detected. This prevents positive
ions from being collected by the collecting electrode and prevents
negative ions from being collected by the protective electrode.
Hence, ions can be detected with a higher degree of accuracy.

20 [0136]

Furthermore, the protective electrode is connected to the
output terminal of the operation amplifier forming the impedance
converter to achieve approximately the same potential as the
potential of the collecting electrode, preventing the charge held by

25 the ions collected by the collecting electrode from being conducted



5Furthernore, a protective resistance is provided between the

collecting el ectrode and the operation anpli fh,8kh 12MMdiSn LddeTepAbIEdsL0
pattern o.protective el ectrode encloses poth termnals of the

protective resistance and the conductor ttern connected to the both
termnals. This can prevent the operation anplifier from 10 being
directly appljed with high voltage caused by static electricity or
the like. Mitbsvegh thﬁén@@ﬁ(ﬂd@@% thatareerendpaed biyr e pretesbivieect i ng
el ectrode through the protective resistance to the non-inverting

i nput i s enceladyody andemovangdoithe ptaectivdelecirodei ndléness iposwan
detected with a higher degree of accuracy. 15[01381

Fur t her nor e, behdeteotécbwtithg ol ot deterdesofpatduadceyp to DC 5V by a

resi stance, so that the potential of the collecting electrode is

| oner ed when[®@h&7kol | ecting el ectrode collects negative ions, and the
negative ions are detected. Therefore, for exanple, at the negative

20 ion gemerating ¥egthermive hipiotécies sosizpiged & provideddsetsvéés ehe
are easily attached to the el ectrode thereof and the anount of

generated | Oeéute@ﬁﬁg dlecidodeans® thélbgféﬁrﬁﬁioid ymiplifiée valeRthedonductor
generated ions can be detected. [01391 25Furthernore, the neasurenent

section is a ggg@g?ofﬂéé ?ﬁote%@ﬂ}é ﬁ%c%f&i@é%lioﬁgs ?fﬁgﬁ%f'#gﬁg?ﬂﬁéﬁé‘m

62 front sur Ircuit substrate cting

electrode is potéd &t ARH tHY émg&i&%@?%ﬁgﬁﬁgﬁ% R eRsi ve

el ectrode encl 0oses the neasurenent section.

col lecting ehgeh 10d% ka1 OMPRA E8h eV Rt the operation amplifier from

10  being directly applied with high voltage caused by static electricity
or the like. Moreover, the conductor pattern formed from the
collecting electrode through the protective resistance to the
non-inverting input is enclosed by the protective electrode, allowing
ions to be detected with a higher degree of accuracy.

15 [0138]

Furthermore, the collecting electrode is pulled up to DC 5V
by a resistance, so that the potential of the collecting electrode is
lowered when the collecting electrode collects negative ions, and the
negative ions are detected. Therefore, for example, at the negative

20 1ion generating section to which foreign materials such as silicon are
easily attached to the electrode thereof and the amount of generated
ions tends to decrease, abnormality in the amount of generated ions
can be detected.

[0139]

25 Furthermore, the measurement section is arranged on the




5 measurenment section with a m ni mum di stance, suppressing
unnecessary noving of electric charge while mgagidsihgidbecrtaoliB2o88/dB 140
of the ion detecting apparatus. Moreover,, the charge held by the ions
coll ected by the collecting el ectrode cait be prevented fromnoving to
t he measurenment section, allowing ions to be detected 10 with a

hi gher degree of accuracy.. [0140]. Furthernore, based on the result of
det ection of ?W%%S@gﬁé‘? a»% sheyrquit s ﬁt%?ewgi]@rﬁ CACUE HIRG eﬁ%ctro e1s
outputted to the user by LED on the display section. Hence, the user

can be notif rsBaBged 51 hiabasly surfacecthensont and themuodeddve ehectradg
be urged to clean the ion generating section or to exchange the ion

generator. [eltljseFdhehneasneenend seckiozct i ng el ectrode is provi ded
in the vicinity of the ion generator which is directed to the
direction in 20 whdchordimglly uthd eaitectin redacttrhde hsesheectedhbs thener
mnimally interlinks with the collecting electrode. This allows ions
to be det®ct eteadirenaciht géctidegverhad nacd tiatydabantdesupeiessdhg age
rai sed by the booster transformer to be stabilized. [0142] .
25Fur t her nor egnrideessofy geiviabi dfdlapiaec ahtsgée wiile ecdadin®tih&erhole size
of the ion detecting apparatus. Moreover, the charge held by the.
ions collected by the collecting electrode can be prevented from
moving to the measurement section, allowing ions to be detected
10 . with a higher degree of accuracy.
[0140] -

Furthermore, based on the result of detection of ions
generated by the ion generator, a warning is outputted to the user
by LED on the display section. Hence, the user can be notified of

15 lowering of the amount of generated ions, and be urged to clean the
ion generating section or to exchange the ion generator.
[0141]

Furthermore, the collecting electrode is provided in the

vicinity of the ion generator which is directed to the direction in

20 which the flux leaking from the booster transformer minimally
interlinks with the collecting electrode. This allows ions to be
detected with a high degree of accuracy and the high voltage raised
by the booster transformer to be stabilized.

[0142]

25 Furthermore, the ion detecting apparatus is directed to the
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flux | eaking fromthe booster transforner of ghfign hOMGENEPET/OP2009/055140
mnimally interlinks with the portlon e | osed by the conductor

pattern of the protective electrode. Thi's allows the high voltage

rai sed by the booster transforner to be stabi lized 5 [0143] It
I's noted that, though in Enbodi pren pot ntial of the

col l ecting efliectiogen Wh#@hé’/g'ﬁ(-ﬂuﬁ e@km& qra|t i@b%ﬁ#ﬁh ranstonmes of
the control input PClL and the control ut PC2 is not limted,
thereto. It Hegien g@nbéamsmlm@aﬂmnt@xﬁniﬂsmt&loﬂweﬁgéﬁ@naﬁnglowd hy
10 on and off the control input PCl and the control input PO4, and to
sequent i al | ythecondnctordpatternhd therprateciivpalecizadand This albows dhe

i nput PCB. [01441 Moreover, though the collecting electrode is pulled
up to DC 15 Ei,glbwobtargeafadsadlc}:g tle Devsiztr tragafirnmeer bobe dthbikzedt
limted thereto. It may al so be possible to pull down the el ectrode
to the grpunfDpdBlential by a resistance to detect positive ions. In
such a case, the collecting electrode is arranged in the vicinity of

the positive ion gpNRYBbliddtlsLl ttheghi Fenbbisean 20the hteatialdloft ed
value may be 20 inverted at t hé st ep S51 and step S55 of "FIG 15.
[01451 Furt hgpgRpHectitgudBedodeds BBRsAfed B SEARMAYaBPTUrAing Sn and
off the control input PC1 and the control input PC2, It is not limited
thereto. It may also be possible, for example, to sequentially turn
10 on and off the control input PC1 and the control input PC4, and to
sequentially turn on and off the control input PC2 and the control
input PC3.
[0144]
Moreover, though the collecting electrode is pulled up to DC
15 5V by a resistance to detect negative ions, it is not limited thereto.
It may also be possible to pull down the electrode to the ground
potential by a resistance to detect positive ions. In such a case, the
collecting electrode is arranged in the vicinity of the positive ion
generating section, while the sign of the calculated value may be
20 inverted at the step S51 and step S55 of FIG. 15. |
[0145]
Furthermore, though a red lamp on the display section is
turned on as a warning, it is not limited thereto. It may also be

possible to provide a buzzer to emit (output) an alarming sound, or

95  to provide a voice synthesis circuit and a speaker to emit an




turned on as a warning, it is not limted thereto. It nay al so be

possible to provide a buzzer to emt (output s, ghalEhI\@pERURPe0/cE140
25 to provide a voice synthesis circuit and a speaker to emt an

English translation of PCT/JP2009/ 05514F%4 al ar mi ng voice. [0146]
Furthernore, though the protective el ectrode encl oses the collecting
el ectrode and the neasurenent section, it is not limted 5 thereto.
For exanpl e, alayoing voicel ose to the coll ecting el ectrode may be
connected to the protective electrode to elimnate static electricity
in the duct.[@D48l7] Enbodi ment 3 10The present invention will be
descri bed based on the drawings illustrating an enbodi nent thereof.
FIG 16 is a verti Falrtlseahbrs thongh thewrbtéatste aldaigoddencloses the
configuration of an ion generating apparatus according to the present

i nvention. FL&lledfingeléctrodtisal thechéannsimentsevtivh) itsisrast Hmitee
configuration of an ion generating 15 apparatus. FIG 18 is a

schemat i C5 f r gRératbeWHdd &ssimdlé NG paréioat € ovbes ehehwlicetirgeskicttsdes
6a, 6b, 6c and 6d are attached on the front wall 5a. [0148]

may be connected to the protective electrode to eliminate static
electricity in the duct.
[0147]
Embodiment 3

10 The present invention will be described based on the
drawings illustrating an embodiment thereof. FIG. 16 is a vertical
section front view illustrating the configuration of an ion generating
apparatus according to the present invention. FIG. 17 is a vertical
section side view illustrating the configuration of an ion generating

15 apparatus. FIG. 18 is a schematic front view illustrating a state
where the ion generators 6a, 6b, 6¢ and 6d are attached on the front
wall 5a.
[0148]

A housing is denoted by the numeral 1 in the drawings, the

20 housing 1 including both side walls 1a, 1b separated from and
opposed to each other having suction ports 11, 11 at a lower part
thereof, and a top wall 1c having two engagement holes (discharge
ports) 12, 12 at the central portion thereof. At the lower portion in
the housing 1, a motor 2 having output shafts 21, 21 on both sides of

25 the direction of the rotating axis is arranged, two impellers 3; 3




A housing is denoted by the nuneral 1 in the draw ngs t he 20 housi ng
1 including both side walls la, |b separatedgfpomang C?%%Pd%gg’&%%
ot her having suction ports 11, 11 at a lower part t ereo

wal | | ¢ having two engagenent holes (di ¥harge ports) 12, 12 at the
central portion thereof. At the |ower portion in the housi ng 1, a
notor 2 having output shafts 21, 21 on both sides of 25 the di rectlon
of the rotat hogsadiia tiweo aasmrggezﬁ 4 tovbei firpelyt eotmtablebefghicmted,
transl ati on of PCT/JP2009/ 055140 65 housed in two casings 4, 4 to be
freely rotat addpedibiely, ontheashitpuslechts 94|, 21 efithematorut shafts
21, 21 of the notor 2. [0149] Above the inpellers 3, 3, two ducts 5,
5 are arrangfoh4® respectively, as tubular portions letting the air
generated by the rotations individually flow upward. The ducts 5, 5

have, at |ower por ALoRe thacms }[Qé]zlei@ﬂ geﬂ@bahmtg H% abs arbingbd, each
havi ng two ion generating sections 61 2, and are provi ded w th wind

di recting bogéﬁec&ﬁv aag%ﬁmaﬂpo&ﬂ%ngqaeﬁﬁgwe ﬂ?léélelr%te&%fﬂl@e

renovabl e. e t e 1on generators an |1 on sensor

(detection ”FB‘&& 1? &’fw&ﬁ& ans)@@ﬁﬁ?at e?‘l%é)ﬂﬁc@éﬂ'g ﬁrhdx%‘ at lower

detecting circul etéecting ecting the pot'ential of
the ion sensqr 4

ane -k diacgnt
62 and 6o, NBPEG e RROfaPE L ufoRib AT 60 08 5 Ach ARG 355
constitute an air 5 The h 1 fugt
i ncl udes a b59f18ﬁ‘?1 |S‘%C£§1°a’fﬁl gi g%t %ﬂﬂlﬂrgrPWﬁ%&ivﬁﬂ]& ‘Hf% éﬁr?ﬁté% a
front wall ck wall, if,continuing intg t front
back. of t he PORIStm A anged At PHERERIA DoleRmce b7 FoBE A8sRPwADe-
parallele |ped At the 20 | ower portign of . the fron I]. le, an
oper at | 0 pork porheie B o Sanaraioraba &l iBh IQharRPeG d«é@ﬁ ns%leamm@
wi |l be described |later, are arranged (not _illustrated) 1& )
suction port $ondetacting gten@ramdetormand 1 1@%@%@@@&%’&3%&( gtqciing
b, filters 8 8 that let through the air suctioned fromthe suction
ports 11, 11 hganse6s fpedetecsing theatendiadiafvheaon sarwirdid Aiceri al s
inthe air to clean the air are
arranged to be adjacent to the ion generators 6a and 6b. Note that
* the motor 2, impellers 3, 3 and casings 4, 4 constitute an air blower.
15 [0150]

The housing 1 further includes a bottom wall 1d of a
rectangular shape in a planar view, a front wall 1e and a back wall
1f continuing into two sides, front and back, of the bottom wall 1d,
and forms an approximately rectangular parallelepiped. At the

20 lower portion of the front wall le, an operation portion 85 and a
display section (warning means) 86, which will be described later,
are arranged (not illustrated). To the suction ports 11, 11 at the
lower parts of the both side walls 1a, 1b, filters 8, 8 that let through
the air suctioned from the suction ports 11, 11 by the impellers 3, 3

95 and eliminate foreign materials in the air to clean the air are
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engagenent holes 12, 12 on the top wall Ic fg;l%ﬁghgarfsggg,pdgggf@ﬁzgmgﬁo
with the longitudinal direction thereof being tront and back, the

i nner surface on the front side being ti8% ed forward relative to the
vertical direction, and the inner surface on 5 the back side being
tilted backward relative to the vertical direction. Mreover, the
housi ng 1 i sattiachedd iEach afithepagagstyeaihbioled bdel2 l@@d@hfatop meall 1c
m ddl € part thereof in the up-down direction. The casings 4, 4 are
mount ed on t ferm owerechangulhi skapbevidhdhe Bngtedinatslineddon theneof
upper body. 10[ 01511 The inpellers 3, 3 are multi-blade

i mpel | ers hakeiig &ropitiined baykptheliades sBafadet bn tthe fsont side being tilted
rotating center displaced in the rotating direction relative to the

outer edge. fdrvRdRbrelelvisto theYeatieabliwetion, mal tlee $nHét sogticd ans)
having a circul ar cylinder 15 shape. One end of each of the inpellers

3, 3 has m bﬁﬁé 'b'&@kt}ﬁéé%elﬁ?(ﬁ'lteﬂ BrkveatPusla3had t6tBd vefical diRetion.

notor 2 is placed at a shaft hol e opened at the center of the bearing

board, whi Chg& SefNEhé %ﬁsi ] %Wﬁv@dlédﬁﬁ&?ﬂn‘ﬁbﬁéﬁﬁbéﬁ ORERI Bt

t he other en o an alr Ie a e center Is rel'eased from bet ween

“the blades 3g.9 a&hﬁleofﬂlaﬂégga? ﬁé‘f%(ﬁ’rlglnﬁﬁ]u# gw%} c 1oﬂ_he’1q?e§' ngs

4, 4 have ci PRUY &F - arc gui ealrf ow
gone ot by L5 Sk RS oy B P s S
?Pgﬂgﬁatjp\gﬁr%f%@g%& of thg 8' rcuI ar-arc guide Engl i sh

10 [0151]

The impellers 3, 3 are multi-blade impellers having a
plurality of blades 3a with the side of its rotating center displaced in
the rotating direction relative to the outer edge. In other words,
they are Sirocco impellers (Sirocco fans) having a circular cylinder

15 shape. One end of each of the impellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the motor 2 is placed at a shaft
hole opened at the center of the bearing board, which functions such
that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer

20 circumference.

[0152]

The casings 4, 4 have circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the
rotating direction to increase the speed of the airflow, and blowing

95 ports 42, 42 opened upward from a part of the circular-arc guide




67 walls 41, 41 to one direction of the tangent lines of the
circular-arc guide walls 41, 41. Each of thechiigWrRglpor iecd3p20852055140
forms a square-tubul ar shape that protraﬂes froma part of the
circular-arc guide walls 41, 41 in the rection of tangent |ines of
the 5 circular-arc guide walls 41, 41 and in the direction diagona

to the vertical_ direction. [Q1531 Mor eovey,, th asi.n 4, 4
form the shapelly 41@% taiansesirechon el the tangert ligasad t &,Clﬂg&]ﬁ‘&\?ﬁuﬁg
the circular-ar¢ guide walls 41, 41 and_ openings for bl ow ng ports
42, 42, and BHtdemialls dbvél. p|EAaCé150ﬁ§,le bgowm%pﬁﬁ 4Re43dPrmena
correspondi ng to the openings of the inpellers 3, 3 are opened_and
whi ch cl ose stwavpénbuilaeshapetbatpyotidesifrom sapaniaoct ime coppdarage
sides of the casing bodies 4a, 4a are connected together by a joint
wal | (di ver sguiddsdlls 43, 4binltthepdirectioondintpriaenttienesoé theent i | ati on
plates 9, 9 having a plurality of ventilation holes are provided

bet ween the openlpoare guidefwalbe 4ddovdramd ahahedbiredtionrdiabohaéits the
8. [01541 The portion corresponding to the notor 2 at the joint wall
43 20 has a ¢effiexkediMectibn. s dent toward the side of one casing body
4a, while a support plate 44 of a deep-dish shape is attached to the
edge of the ¢omszlve. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the

motor 2 in a sandwigheeveRNMIE ca &R Q,ftlE’(‘Sﬁn%eoéﬁaﬁ@%fﬂ%eﬁéditsﬁ%s,%

is inserted through the shaft hol e opened at the concave an

English t ran%@iﬂd?@ﬁg‘}gisﬁr’%/bﬁﬁggso%épgé%@ng@ ﬂf‘é‘&i}r%'gglaﬁaé}%ghiag%vaﬂs 41,

support plate I'l'ers bel ngTattac to't out put

ZQ?;{’\Zeé}? Oza'lo%{g& {%ﬁ\eéﬁg%%% ?(grs Hgﬂﬁpge Bgrt%f 4ﬁ,h§2,j e?ﬁ&tin\éﬁldin%scdv%r plates.
4b, 4b on which the portions corresponding to the openings of the
impellers 3, 3 are opened and which close the open side of the casing
bodies 4a, 4a. The opposing sides of the casing bodies 4a, 4a are
connected together by a joint wall (diversion body) 43 for

15 partitioning. Furthermore, ventilation plates 9, 9 having a
plurality of ventilation holes are provided between the open
portions of the cover plates 4b, 4b and filters 8, 8.

[0154]
The portion corresponding to the motor 2 at the joint wall 43

20 has a concave which is dent toward the side of one casing body 4a,
while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the

motor 2 in a sandwiched manner. Each of the output shafts 21, 21

o5 1s inserted through the shaft hole opened at the concave and the




[ 0155] 5The ducts 5, 5 are formed of a tube section having a

squar e-tubul ar shape, the | ower ends thereof E6fial irmsiafigh df RCTIPA089/055140
bl owi ng ports 42, 42, the upper ends thejeof continuing into the
engagenent holes 12, 12, and the mddle part thereof in the up-down
di rection being narrowed down. Moreover, the ducts 5, 5 10 have front

ot endi ng 11 BRRAL DBD O ACsORe 1ok Ho Chnditha B0 8 PeT e
L 1 AL SRR B

approxi mat el y-vertical ] y-arranged, sjde ll's. Sc, $Sc, 5d, 5d continue
15 fromthe gh@mmﬁmaﬁ 4his sxtensiedbe Rbaye themasiegs 47ke ducts 5, 5
are configurﬁgls ch that the air blown fromthe blow ng ports 42, 42
becomes | ani H&k9%l ow al ong the front walls 5a, 5a and side walls Sc,
Sc, 5d, 5d and flows vertically along the walls [0156] 20At the front
wal | s 5a,55a, peneThatdwetsHnl®aredormegorici hgbe setctioni havigenar at i ng
sections 61, 62 are opened, while the ion generators 6a, 6b, 6c, 6d
are engaged sgubee-satibatdedhapet thee pemer eadisdiclrobfeontinuihg ihéethe
wal I's 5b, 5b, a circuit substrate 10 connected to the notor 2, ion

generators 6blowing ports6d2, 42ntlsenpper Ghdibtlendof cpntwiuihignatodhenel |

as a cover 20 covering the circuit substrate English translation of

PCT/ JP2009/ 02hg48ef®ritOhdled TMUIY, athd ERd Middle part thereof in the
up-down direction being narrowed down. Moreover, the ducts 5, 5

10 have front walls 5a, 5a arranged along one direction of the tangent
line extending from the blowing ports 42, 42 to the circular-arc
guide walls 41, 41, and back walls &b, 5b arranged approximately
vertical from the blowing ports 42, 42. Two sets of
approximately-vertically-arranged side walls b5c, bc, 5d, 5d cdntinue

15 from the front walls 5a, 5a and back walls 5b, 5b. The ducts 5, 5
are configured such that the air blown from the blowing ports 42, 42
becomes laminar flow along the front walls 5a, 5a and side walls 5c,
5e¢, 5d, 6d and flows vertically along the walls.

[0156]

20 At the front walls 5a, ba, penetration holes corresponding to
the ion generating sections 61, 62 are opened, while the ion
generators 6a, 6b, 6¢, 6d are engaged to be attached to the
penetration holes. On the back walls 5b, 5b, a circuit substrate 10

connected to the motor 2, ion generators 6a, 6b, 6¢, 6d, ion sensor 64

25 and a power line, as well as a cover 20 covering the circuit substrate




Mor eover, the ducts 5, 5 are divided into a duct upper body 51 and a
duct | ower body 52 at the middl e part thereoffnglish trhwlabongd PEBARR009/055140
direction. The duct |ower body 52 fornms @ square tubul ar shape and
partitioned at the center thereof in the horizontal direction by the
joint wall 43. For the duct upper body 51, the |lower part of the

square tube éca%jeoi%%u%@d 5la separately arranged in parallel with
n the horiz

each other i ontal direction fornms one 10 conti nui ng

portion at t[@lg int section (diversion body) 51b, and is partitioned
by the joint section 51b and the joint wall 43. Moreover, at the

upper end of the t upper,,bo 1 rotection,nefs 3 30 are
arranged for preve qrﬁﬁgg]&rg}egﬁﬁﬁ% Br Béﬁrg cgw&(ﬁeggnéo B PP PBEY ng
inserted fromthe,outside. 15]015 The wi nd . directjng, bodies
7, 7 have squardid ﬁafﬁféc%‘{f?rﬁ%%&ﬁ%]? gt thg eﬂwég reelinethe d
cross-sectional ,shape in . the front-back direction, and a plurality, of
wind diretti H@'%‘andilrw;mz t d&ﬁtﬁ@@g& 32 fomA gesdnare drhilay
with each other in the front-back 20 direction in the square frane
portions 71, shapamma Prrieoneshatithe centemtheresf inithechorontalat i ve
to the vertical direction, and are forned in the same shape. The
front and badkregiionsbpitheheinigwadk4Br adorpdre duetsupper bodyr ol tihe ed
in the front-back direction relative to the vertical direction.

25[ 01591 Enipwehpartoftheisgmacrt tRGE sHe2ogy 555,13Da sepEaatelyfanamgedn
generators 6a, 6b, 6c, 6d includes two ion generating sections 61, 62

separ at el y aim pageatlel witheathr @ltcrom dpphorizontel gieetivenfbrensd anet o
the flow ng direction of air generated by rotation of the inpellers

3, 3. Eash otohtieniing forgRieadthagoisgcddctinh livebdohdsody) 51, Anaas
rear side thereof a discharge electrode and a guide el ectrode

3m !J: L OE?SLngoptagggio&féapbg%@lj@ﬁw S&8iont B98¢ hREGEIR RalY 29e applied
Moreover, at the upper end of the duct upper body 51, protection
nets 30, 30 are arranged for preventing foreign materials such as a
finger from being inserted from the outside.
15 [0158]
The wind directing bodies 7, 7 have square frame portions 71,
71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boardé 72, 72 that are
separately arranged in parallel with each other in the front-back
20 direction in the square frame portions 71, 71 and tilted toward one
front-back direction relative to the vertical direction, and are
formed in the same shape. The front and back walls of the square
frame portions 71, 71 are tilted in the front-back direction relative

to the vertical direction.

25 [0159]




generating a corona discharge. Accordingly, one ion generating
section 61 generates positive ions while theEaglishtrandpiioneddeT/dPI0AY055010
section 62 generates negative ions. [016fl The ion generators
6a, 6b, 6c, 6d are held by a holder 63 and attached to the front
wal | s 5a, 5a of the respective ducts 5, 5. In each of the two sets of

the ion generatorsEBah ot E&é Aol EHY, 9,’[683 lgié‘c’l?ggs t%eionh

negative ion generating section are arrange acing eac
cach other | BOTRe R RO e AR AR L YRR
" parall o aPPRoSaRRC I ERRERGSAEHR AobiP R iRPRR R e o
3a Tace ta  REREAREDy Phafibpid theneepalettonl cBEPELOSION he
open ngs tor RERREHIRARHAMRCO | Gt ol TaGL e ahS I mo ni | o

the ion generating secgtions 61, 62 25 are arranged at each_of _the
openi ngs 63a,ChS.C.h.a,%'g8 ectredg) aradh a; gamle elechipdss Szpusingdhssdischarge

[0161] The ion sensor_ 64 is_fornmed by _a plate-Ilike el ectrode of
an appr oxi mﬁ@%m&t@aeg@m&hagaaﬁée%ﬁ@@ml@do wath high valtage ode
surface being exposed into the ducts 5, 5 such that negative ions 5
gener at ed bygeRerdidnggeaerend digcheogeon A®2rdaeslyt onedonogermrading or s
6a, 6b may be detected in the proximty thereof. Wen the ion sensor
64 col |l ects me¢faon\d gemerateloqsitivations wliile ibeiathesdnaggeretating

| owered. The potential of the ion sensor 64 nay be detected at the

i on det et® i opeclion §2 gé&herstes nugddtapeiorad.ue for the ground potential.
Though the ion sensor 64 is arranged in the proximty to the ion
generating sé@16@ns (areas where ions are generated) 62, 62, it is
not limted thereto. It nay al so be arranged, for exanple, at an

arbitrary portion Thelibe sevieratous 6aceboBel b ARIMEIBNE RelRS é@hgﬂ
e

where ions are discharged) 12 or at an arbitrary portion on the si

ﬁiui’?'n' s | a, akihcHe@Provhé fhdnt WalRlsa@d of Fh@lfre@ﬁé&i%'dhcité 505, 1 g,
g 1 (a given portion outside). 10162
each of the two sets of the ion generators 6a, 6b and the ion
15 generators 6¢c, 6d, the negative ion generating sections 62 are
| arranged to be facing each other, while a set of ion generators are
arranged to be adjacent to each other in the direction apprdximately
perpendicular to the air-flowing direction. The sets of generators
are separately arranged in parallel with each other in the
20 air-flowing direction. The ion generating sections 61, 62 of each of
the ion generators 6a, 6b, 6¢, 6d face to the duct 5,5 from the
penetration holes. Moreover, the side of the holder 63 to which the
ducts b, b are attached have four openings corresponding to the ion

generating sections 61, 62, while the ion generating sections 61, 62

25  are arranged at each of the openings 63a, ..., 63a.




The ion generating apparatus configured as descri bed above is
installed in a residential room The notor 2 &pelishiaggationlErEPT3089/659140
driven to rotate the inpellers 3, 3, whigh suctions the air in the
roomfromthe suction ports 11, 11 on both sides into the two casi ngs
4, 4, and the foreign materials such as dust in the suctioned air are
elimnated byyidyg filters 8 8. Here, the air suctioned into the
casings 4, 4 %ecomes | am nar flow by the circular-arc guide 25 walls

42, 42 around the # € . ' NeRE '
English translati o’%‘ﬁgﬁ bbé%o%%}%@ﬁ%ﬁ ﬁ?%ﬁ%?’u&gl %%éﬁlt({% of an
circular-arc I 4 | QW [ , ich
bl ow t he ai ragﬁ%‘g}%}ﬁgké}gcﬁ%@%{l&é&[ %@%%%CW?gqpéiaﬁ%l ec}éétr&’lﬂggr am
illustrating the sghematic 5 confiqguratiogn of.a ¢ rol_systemin an
on gener at | S sparabg.eRgkedh o e huctedhi PufR Hhied nEBR Y 'R em
is the CPU 81 which j nnect ed by bus interconnecti with a ROV 82
storing i hf ofRRETERLBERRSIOR SRRRFALE ARCHRRS B2 B2 of 9o EEnsFR IR
tenporarily-generated information gnd a tinmer 84 fo ping tinme. 10
The CPU 81 e%@c ﬁi}éaaﬁrbﬁ:égmqtgdwcﬁlea:@mmmtmgwaa@f- E@ﬁm ghe aPland
the like in accordance with the control programstored in the ROM 82
in advance. pensan 6#nollests negativedensy the potentiat ohthetipareerisor Ghis
CPU 81 15 are: an operating section 85 for receiving operation_to
change the alowewmddimeTbi pdtenittal afcer imm sensqpdd anay beadefiespedypt the
section 86 constituted by an LED which displays information such as a
war ni ng, an omedatéctjor emditit 65 amd wditagé kaluafomilie Browed mrtewntizd.
circuit 87 for driving the notor 2 on which the inpellers 3, 3 are
10 Though the ion sensor 64 is arranged in the proximity to the ion
generating sections (areas where ions are generated) 62, 62, it is not
limited thereto. It may also be arranged, for example, at an
arbitrary portion on the inner surface of the engagement holes (area
where ions are discharged) 12 or at an arbitrary portion on the side
15 walls 1a, 1b, top wall 1c, front wall le or back wall 1f of the housing
1 (a given portion outside).
[0162]
The ion generating apparatus configured as described above
is installed in a residential room. The motor 2 of the air blower is
20 driven to rotate the impellers 3, 3, which suctions the air in the
room. from the suction ports 11, 11 on both sides into the two
casings 4, 4, and the foreign materials such as dust in the suctioned
air are eliminated by the filters 8, 8. Here, the air suctioned into

the casings 4, 4 becomes laminar flow by the circular-are guide

25 walls 42, 42 around the impellers 3, 3, the laminar airflow passing




20 nounted; and an ion detection circuit 65 ESRRREEEEU Y ITRE  on oot
sensor 64. [0165] The out put sid&s of the output interfaces
88, 88, 88, 88 connected by bus interconnection with the CPU 81 are

connected to 25 control inputs PCl, PC2, PC3, PC4 of the ion

generator dri{Nidigsh EMhé She teiandhatdrerpoteREAIISRQ0D] 65504 BlFing
circuits 91, 91, 91, 91, respectively. One ends of the respective

outputs of Rl denekEieR Wbk R0al fieyithe Blotsd, 591, 91 are
connected to the positive electrode of a 12V direct-current power

supply El, t gative el ectrode of which is connected to the 5
ground potential.” The other ends are connected to the power inputs

V1, V2, V3 and VA gdc he 108 KIRHEHA Ol Aftusiatife (I Gtbm bBEO6 1

gge grougd i nputs ‘ e respective 1on generators 6a,
, 6c, are gonnecte r t:i.al .\ |

8 R AT e e
current). oints C ti bet t d j .

03, 04 andl  ReTVing %3&?&‘2&’%%% Sé%ﬂeﬁ%n\%eﬁiepﬁfsggggﬁg@?gdpﬂu 8% which’s
respectively, to the jnputs. of the dr,ivi i i i
(means forldéP?@@FHﬁibﬁ qﬁiyﬁﬁgﬁgg@?&ﬁéé?ggggagﬁggkgggﬁé%hﬁ% fL;CUItS
power supply.of DC 5V. The detecti t f th i

Fov e istesaion i 3. pisgaS iR Bk BB AR ST o
the input interfaces 89, 89, 89, 89, respectively, that,are connected
to the CPU 8tempm@ngeew@mddmi@ﬁnafmapdzetm%g hikesping;tome.

as descri bed above, every tinme the tiner . )
10 The CPU 81 executes processing such as input/output, calculation

and the like in accordance with the control program stored in the
ROM 82 in advance.
[0164]
TFurther connected by bus interconnection with the CPU 81
15 are: an operating section 85 for receiving operation to change the air
volume of the ion generating apparatus; a display section 86
constituted by an LED which displays information such as a
warning, an operating condition and the like; an air-blower driving
circuit 87 for driving the motor 2 on which the impellers 3, 3 are
20 mounted; and an ion detection circuit 65 connected to the ion sensor
64.
[0165]
The output sides of the output interfaces 88, 88, 88, 83
connected by bus interconnection with the CPU 81 are connected to

95 control inputs PC1, PC2, PC3, PC4 of the ion generator driving




84 tinmes a given tine, the CPU 81 inverts on/off of the control

i nputs PCl, PC2, PC3 and PC4 of the ion genegadlsk ireisiavibd @ PCTAEMDLB5140
91, 91, 91, 91 via the output interfaces,88, 88, 88, 88. This makes
the ion generator driving circuits 91, f 91, 91 connect/di sconnect
25 the connection between the power inputs V1, V2, V3, V4 of the
English trans] ation_of PCI/JP2009/ 055140 74 respecti i on generators
6a, 6b, 6c, GHCHHS er.e‘?bo%l/»,t%,ere@p@s%ws o@rxer@l@ﬁ; Pﬁgheéeﬁp@%w%omr
supply El at every given_ tinme. Mreover, the driving current

det ecting ci ﬂ@tﬁ"ﬂé gbthenn genepataredwying cuepaler 9 1P, Shndl wge or
not the current flow ng when the ion 5 generators 6a, 6b, 6¢c, 6d are
driven corr esponeetedotoathenpasitiscpialectods of arlgd¥ dirvest- cunyensporedie.
[01681 FIG 20 is acircuit viewillustrating a configuration
exanpl e of tbhepphnEdetbeatagative elangrode ofimthieh iamvneeted toithg
current 10 detecting circuit 92 connected to the ion generator 6a.
The sane mppkresnd pdtbatiadn Jdreothiarends wragonnected so She Rive®1 and
the driving current detecting circuits 92, 92, 92 connected to the

i on gener at ofsp ks Va¢ VWS dnd Valpsiitie/®iny gedBeatiors @3¢ 6y, Bcoindddii ng
circuit 91 includes a PNP 15 transistor @ with the emtter and

col lector théyped] connected to the positive el ectrode of a
direct-current power supply EIl and a power input Vi. A resistance R4

i's connected betwegpthe Bap 1 ideraal ghef PP rbg hsd 9n Q2,
while a resi stanceq‘%géi? conﬁ%@?ﬁeisd@gépv\e’eﬁgf he base gnd t he conx%rol

i nput PCL of ggﬂsrﬂ}ﬁstdgﬁ‘@dg?c?;ﬁiqz%]a%oréﬁgét%%]to the gf&a%ﬁt;ﬁftbﬁitﬁg via

current deteCrtl ng circur't C resi stance one €en

ther eof 46! ngcSEPIRELER ! R gy CRINGRUALCARL iblng Bri&T GhERAS 1Y

and the other “en
detecting current). The points of connection between the ground

inputs G1, G2, G3, G4 and the resistances R1, R1, R1, R1 are
connected, respectively, to the inputs of the driving current
detecting circuits (means for detecting current) 92, 92, 92, 92

15 connected to the power supply of DC 5V. The detection outputs of
the driving current detecting circuits 92, 92, 92, 92 are connected to
the input sides of the input interfaces 89, 89, 89, 89, respectively,
that are connected to the CPU 81 by bus interconnection.

[0167]

20 In the configuration as described above, every time the timer
84 times a given time, the CPU 81 inverts on/off of the control
inputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes
the ion generator driving circuits 91, 91, 91, 91 connect/disconnect

25 the connection between the power inputs V1, V2, V3, V4 of the




25 resi stance R2 being connected to one end of each of a condenser 1
English translation of PCT1JP20091055140 75 amglisa tdafSdiish sPC®/TRBPI/055140
whose other ends are connected to the grgund potential, and to the
base of an grounded-emitter NPN transistor Q. The collector of the
NPN transistor QL is connected to the input side of the input

interface 89 as a.,detection output dis also connected .to, t he
oneend of t RESHGILTER Sk BORETELRE.aR A, GRuARd thehurse dgoride of
DC5V power s ﬁplcf(’ %nd is pulled up. {ggh?O] .Note that _an AID
converter ma$ AN ESGHAR Uy AT SR 8UPREH 13t e¥ero LYk tise. ¢ Mapraoviesy
QL while the voltage output fromthe 10 other end of the resistance

R2 is integr&hedipying ewmeatigtectingsarewds &% 9% Sofedetarti o t he

ground potential, and is input to the AID converter so that a

di gitized volespretivglye whathes atenetctleel cupsatiflowingivdhendheviban t he
out put of the output interface 88 15 becones "L" while the

negat i ve-$ ogigenepatars! 64, ut6R@H ase durveedcanrespandsdora gatud bqual to
the PNP transistor (2, so that the power input V1 of the ion

gener at or 6aordacgemtitdech gverheahosi tive el ectrode of the
direct-current power supply El via the emtter and collector of the
PNP transi st )p168] Thus, the ion generator 6a is 20 driven so that
the driving current flows into the ground potential fromthe ground

termnal Gl via thEIGIAGiPaeerdlit vﬁébviﬂﬁ@tﬁatﬁﬁg% céﬁﬂ?ﬁréﬁ@n}/&iéﬁgﬁe
energed at both ends of the resistor RL is divided by the resistances

R2 and R3 andfifeaph! 'e@férbgof H?i\ﬁﬂ%eciﬁéuﬁ@ ARH theAdavBh eufent he

NPN transistor QL is turned on when the driving 25 current 1 s equal

to or higher jobastiAg ¥ivallt ¥® dundBKEAS tHiSon generator 6a. The same

applies to the ion generator driving circuits 91, 91, 91 and the
driving current detecting circuits 92, 92, 92 connected to the ion
generators 6b, 6c and 6d, respéctively.
The 1on generator driving circuit 91 includes a PNP
15  transistor Q2 with the emitter and collector thereof connected to the
positive electrode of a direct-current power supply E1 and a power
input V1. A resistance R4 is connected between the base and
emitter of the PNP transistor @2, while a resistance R5 is connected
between the base and the control input PC1 of the PNP transistor
20 Q2.
[0169]
The driving current detecting circuit 92 includes a resistance
R2 with one end thereof being connected to the connecting point of
the resistance R1 and the ground input G1, the other end of the |

25 resistance R2 being connected to one end of each of a condenser 1




English translation of PCT/JP2009/ 055140 76 collector indicate "L."
The input interface 89 is configured to takeEnglisk hrenslation ¢f ROT/ERACGHOSHIAC
the collector as a negative-logic detectfon signal (ON. [0172] SFIG
21 is a timng chart of driving signals input fromthe output
interfaces 88, 88, 88, 88 to the control inputs PC, PC2, PC3, PC 4,

P2 al t er nat BP9 3 EaTARGH U OPhne OBUU A0S Ade COP e of. B DS OME
Mnputs PO Poeral e he tesa ok Hoare el Bt AN SRS
circuits o1 Q. Bhe collegiunbtie P NomAsststandsbas connested o thver
supply to the respective ion generators 6a, 6d, 6b _and 6c every other
second. Hencinpaheideoof tenrpubirtegiacedd ama deteaBogendpatonsdss,alse
are alternately driven every other second. [0173] Though the control
i nputs PG, B@3necied: tretlhonhednd nptihe resztarcs Rat,evbosesethesend is
avoi d overl apping of the "on" and "off"' periods, it is not limted
t hﬁ(ra ret 0. Thectnnécted totlie TEsVosswerygubel®tnd és ipafhatiupi t h each
e [0170]
Note that an A/D converter may alternatively be provided
instead of the PNP transistor Q1 while the voltage output from the
10  other end of the resistance R2 is integrated by a condenser, whose
one end is connected to the ground potential, and is input to the A/D
converter so that a digitized voltage value may be detected.
[0171]
In FIG. 20, when the output of the output interface 88
15  becomes “L” while the negative-logic control input PC1 is turned on,
base current flows in the PNP transistor Q2, so that the power
input V1 of the ion generator 6a is connected to the positive
electrode of the direct-current power supply E1 via the emitter and
collector of the PNP transistor Q2. Thus, the ion generator 6a is
20 driven so that the driving current flows into the ground potential
from the ground terrﬁinal (31 via the resistance R1. In such a case,
since the voltage emerged at both ends of the resistdr R1is divided
by the resistances R2 and R3 and is applied to the base of the NPN
transistor Q1, the NPN transistor Q1 is turnéd on when the driving

25 current is equal to or higher than a given value, making the




[0174] FIG 22 is a flowhart illustrating a processing procedure of
the CPU 81 that drives ion generators 6a, 6bEngh amthlafich of PR®&IP2009/055140
processing below is executed as needed iJg accordance with a control
25 program stored in the ROM 82 in advance, and is executed again
English translation of PCT/JP2009/ 055140 77 every time the processing

IS term nated. te.that .the gonkents of .F I ndiscati ng. t he .phase_of
on/of 1 are SPOMEoF ihdfkataat-65 TR iSeftt iRt TErts B0 heeddinfed ke,
start keepin i me..f,ar .on second (step S11). The tine. kept |.S nhot
i ed to ol taBebnandifited iy ERE Gor e iy anedriive 1eEicifeqkion
the |iKke. Subseqtightglﬂ , the CPU 81 determ nes whether or not the
timer 84 hasS¥OH the tinme keeping (step S12). If it is

determ ned that the time keeping is not finished (NO at step S12),
the cPU 81 wiitBluntil the timer 10 84 finishes tine keeping. If it
is determ ned that_the time keeping is finished (YES at step 512),
the CPU 81 det er nmi Hé&. WHeshetimmachart of dri\gngalgpalsam@r@ﬁﬁomm 26]
If it is determned that FLG 1 is set (YES at step S13), the 15 CPU
81 cl ears t heufin® inteafapesA8,) 8EN8R, B8 ¢otthei dontSobsgnuianPCy, RC2, B3,
81 turns off the output of one output interface 88 to turn off the
control i npuP(PZlredpddievdlgn d8nedaivingddignabgirpuicto th® tohstadinBihy.
Li kewi se, the CPU 81 turns on the control input PC2 (step S16) and
turns on t hep@nhnd PCopalteltatdl§trepedt Fon” it bReidecbudngmd “off” for one

second at 50% duty cycle, while the driving signals input to the
10 control inputs PC1, PC4 and to the control inputs PC2, PC3 repeat
“on” and “off’ in the same phase. This makes the ion genei'ator
driving circuits 91, 91, 91, 91 alternately connect and disconnect the
power supply to the respective ion generators 6a, 6d, 6b and 6¢
every other second. Hence, the ion generators 6a, 6d and ion
15 generators 6b, 6c are alternately driven every other second.
o173}
Though the control inputs PC1, PC3 and the control inputs
PC2, PC4 are so set as to avoid overlapping of the “on” and “off”
periods, it is not limited thereto. The “on” or “off” periods may be
20 overlapped with each other.
[0174]
FIG. 22 is a flowchart illustrating a processing procedure of
the CPU 81 that drives ion generators 6a, 6b, 6¢c and 6d. The
processing below is executed as needed in accordance with a control

25  program stored in the ROM 82 in advance, and is executed again




20 off the control input PC4 (step S18) and term nates the
processing. [0177] If it is determ nedEndlab trkdsBlion & PAOTP2089/068140
step 813 (NO at step 813), the CPU 81 sei;s the FLG 1 (step S19).
Subsequently, the CPU 81 turns on the output of one output interface
88 and turns 25 on the control input PCL of the ion generator driving

circuit 91 (step ,English translatiaon of. PCT/JP2009/ Q55140 78 S2Q).
i kewi se. ¢ hEVOBUHERS ¢ HE A bR P R GREH A itV BEo R Gl SO73ETh ot
turns off th trql input. PC3 (step 5 , Whjlejt fur he
control i npug‘]-g%ﬂ. 1?&%%“5&%3”%’&9%‘?&#&%%@”? ﬁ{;—zor&do’&"e@%‘? mﬁém]
5FIG 23 is &{Jé%v\chart illustrating a processing procedure of the
CPU 81 t hat ts abnornmality in the driving current of the ion
generator 6a and out puts_a warning. The processing bel ow is executed
as appropriate (e.gheiGPY 8drmakesitheciney) 84 starcheeningtime 20%10119
control programstored in the ROM 82 in advance. Note 10 that the
cycl e of ®xesetind (stepndl1).i fThedime kept 1 not beiteditorane aeemndd
arbitrary tinme. The contents of ALML and FLGlL are stored in the RAM
83. [01791 TheayBlsdBhe debaeronds, Wiesdtemdsromthe like. FIB1bsequaentlynths
the RAM 83 is set, i.e. whether or not the control input PCl is

turned on, i CRU®RT detetnired wihwthet atrenothidieetinher Bdrhaehaished tha is
not being driven (step S31). If it is determned that the FLGL is set

(YES at st eptﬁﬁé)keet;ﬁﬁg@’aéfﬁsvmi t §f itnitsi detiobmible@lthz tHeetined kebhing
is determned that the FL is not set (NO at step S31), the 20 CPU

81 det er i negs WagHHALheR (M0 difioblGIok tEaUPINSNRafBNLIA] tho Sfkicn

order to detect the state where the ion generator 6a is being driven

G157 S350 o8 o 2 s B hn hbsoniny
is finished (YES at step 812), the CPU 81 determines whether or
not FLG 1 is set (step S13).
[0176] |
| If it is determined that FLG 1 is set (YES at step S13), the
15 CPU 81 clears the FLG 1 (step S14) and inverts it. Subsequently,
the CPU 81 turns off the output of one output interface 88 to turn
off the control input PC1 of the ion generator driving circuit 91 (step
$15). Likewise, the CPU 81 turns on the control input PC2 (step
$16) and turns on the control input PC3 (step 817), while it turns
20  off the control input PC4 (step S18) and terminates the processing.
[0177]
If it is determined that FLG1 is not set at step S13 (NO at
step $13), the CPU 81 sets the FLG 1 (step S19). Subsequently,
the CPU 81 turns on the output of one output interface 88 and turns

25 on the control input PC1 of the ion generator driving circuit 91 (step




251f it is determined that the FLGL is set, i.e. the control input
English translation of PCTATP2009/ 055140 79 Poglish trasdsetlof(PYESPany/eHem
532), the CPU 81 del ays the processing ng 50ns, for exanple (step
S33). The delay for 50nms is to wait until a detection signal, which
will be described later, is stabilized, and is not limted to 50ns.

Subsequent |y e CPU 81 takes i e _5 det ion i al of e
driving curr §‘?{D|? ﬁg@yvﬁﬁe,aqlﬁscgwg [ ?fﬁgiﬁe {rg}qtaggbe@tep
(step 534), det m nes ther ol . not bt a e

signal is on%(l}j‘k) TORE Pf e santael e%whi?gf?tﬁ%t@ 85\ hile it Slas
on (NO at step 3395), %’Mﬁt erg% eb whet her, or nof the ALM
which is a fpag %‘éﬁrkfé‘t) h@pu‘é 23bandierminets hae MOCesHRg.
been set (stff&B 3]6) [0181] If it is determned that the ALML is set
(YES at stepl@®B6}] the CPUS1 assunes that there is a continuing
abnormality and term nates the processing. If it is determ ned that
the ALML 5s not 15Fdét 23\G afleradpis3itlustraEnErupstcersihg reeteduhe of
ALML (step S37) and turns off a blue lanp on the display section 86

(step S38) whhedPU 8lithat afefteatsr sonbdmnplitydincdte drjving@aarragt 65 tlke
S39) and term nates the processing. [0182] 20If it is determ ned that

the detecti ollowiggnaratsr 64 said btpetep WwinintS Bhe prepessing, bdloe PU
81 determ nes whether or not the ALML has al ready been set (step

he CPU 81 tormi nat o0 LR pfocesa . 11 11 1& detof mned hat the
ALML has al r gaglY PESRLSEprogram stored in the ROM 82 in advance. Note
10 that the cycle of executing is not limited to ten minutes, but may
also be an arbitrary time. The contents of ALM1 and FL.G1 are
stored in the RAM 83.
[0179]
The CPU 81 determines whether or not the FLG1 stored in
15 the RAM 83 is set, i.e. whether or not the control input PC1 is
turned on, in order to detect the state where the ion generator 6a is
not being driven (step 831). Ifit is determined that the FLG1 is
set (YES at step S31), the CPU 81 waits until the FLG1 is cleared.
If it is determined that the FLG1 is not set (NO at step S31), the
20 CPU 81 determines whether or not the FL.G1 stored in the RAM 83
is set in order to detect the state where the ion generator 6a is being
driven (step 832). Ifitis determined that the FLG1 is not set (NO
at step $32), the CPU 81 waits until the FLGI is set. |
[0180]

25 If it is determined that the FLG1 is set, 1.e. the control input




25 (YES at step S40), the CPU 81 clears the ALML so as to deactivate

English translation of PCT/JP2009/ 055140 80 tEaelisheandagm (FHCEPTPHILP55140
calls up and executes a subroutine for atqarm deactivation (step S42),
and term nates the processing. [01831 Since a simlar nmanner applies

to the flowhart for detecting 5 abnormality in the driving current

of the ion g tat or out put rQi ai l.ed scription
Cher oot w1 | Thots baseeh RS Reb SathubaRp U B g RYsdR i dshitien
For the flowghart, for. detecting abn i of, the.driying current of
the i on geneidh SPEBHOT GEapepl5tisher Satlar ity delaic fangimacisge wait
additionally made t.o determ, ne et her or .not the F Is.cleared at
the steps S3 Pr&gloa @ﬁecm@;gmﬁﬁh@»ﬁl vall ey @%@ab%t? %terw i R LSO
Note that the contents of the ALM2, ALMB and ALMA _are_stored.in the
RAM 83. [o18&ndisrpeslinpdedita Shmshowuthseatieatts the GHU i takes in the
processing procedure of the CPU 81 that detects an abnormality in the
amount of 5 genletecton issgisabafitlve dpivisgcument deteatingminuns Q%{;‘OM@ tthey
i's executed as appropriate (e.g. in ten-mnute cycl eﬂl, when t he
above- descr i hepupioteface§Osistem S34) Fatd &Sermines velethereat noh the
accordance wth a control programstored in the ROM 82 in advance.
Not e that thebtyniel détectamubigrnliis orfstepB3B tIf it éo detewrhesed bhtt
may be an arbitrary tine. Moreover, an ALMb is stored in the RAM 83.

the signal is not on (NO at step S35), the CPU 81 determines

whether or not the ALM1 which is a flag indicating detection of

10 abnormality has already been set (step S36).

[0181]

If it is determined that the ALM1 is set (YES at step S36),
the CPUS81 assumes that there is a continuing abnormality and
terminates the processing. Ifit is determined that the ALM]1 is not

15 set (NO at step S36), the CPU 81 newly sets the ALM]1 (step S37)
and turns off a blue lamp on the display section 86 (step S38) while
it turns off a red lamp indicating a warning (step S39) and
terminates the processing.

[0182]

20 If it is determined that the detection signal is on at the step
S35 (YES at step $35), the CPU 81 determines whether or not the
ALM1 has already been set (step S40). If it is determined that the
ALM1 is not set (NO at step S40), the CPU 81 terminates the
processing. Ifitis determined that the ALMI1 has already been set

25 (YES at step S40), the CPU 81 clears the ALM1 so as to deactivate




[0185] 25The CPU 81 forces, prior to nmeasurenent of the anmount of
English translation of PCT/JP2009/ 055140 81 imaglssh tiaheatn b{RCT/IP2009/055140
interfaces 88, 88, 88, 88 to be in a disgble (nonoperational) state
(step S51) so that the control inputs PCL, PC2, PC3 and PC4 are not
turned on. Subsequently, the CPU 81 nakes the tinmer 84 start keeping
time for five seconds (ste 5.and det.erm nes whether or not the
tiner 84 fintERcEATHOS %ngéﬁ fglle e pngoaseculRg & FYRTULIBAISY ALaEM
is the tinme for waitjng reco‘é/fé)y of . the potential of the ion sensor
64, and not Pearti¥atione(sten S49), and teraainateside RYRACSEME-ti e
keeping is n?t fifi shed (NO at step 553), the CPU 81 waits until the
timer 84 fini@ the 10 tinme keeping. [0186] If it is
determ ned that the time keeping is finished (YES at step S53), the
CPU 81 takes in th&inct aagjmilar neaneceapplicsytotthe flowchetrs oy dgtecting
circuit 65 as_a detection voltage value 1 (step S54), and 15 stores
t he t akensvalabaormaliky BAthe&drieimepci8sent dihecnuegeheratonddCRUoAtput
makes the output interfaces 88, 88, 88, 88 in an enable (operational)
state (step @S@pramghddétailel desdriptionnhetreoP@i]l MiPbe repeated. Here,

the ALMI1 is replaced by an ALMA4.

For the flowchart for detecting abnormality of the driving

current of the ion generators 6b, 6¢ to output a warning, a change is

10  additionally made to determine whether or not the FLG1 is cleared
at the steps 831 and S32. Here, the ALM1 is replaced by ALM2
and ALM3. Note that the contents of the ALM2, ALM3 and ALM4
are stored in the RAM 83.

[0184]

15 FIGS. 24 and 25 show flowcharts illustrating a processing
procedure of the CPU 81 that detects an abnormality in the amount
of generated ions and outputs a warning. The processing below is
executed as appropriate (e.g. in ten-minute cycle), when the
above-described processing shown in FIG. 23 is not executed, in

20 accordance with a control program stored in the ROM 82 in advance.
Note that the cycle of executing is not limited to ten minutes, but
may be an arbitrary time. Moreover, an ALMS5 is stored in the
RAM 83.

[0185]

25 The CPU 81 forces, prior to measurement of the amount of




PC3 and PC4 are turned on and off by the processing in FIG 22

descri bed above. 20[0187] Next, the CP@n8ihmakesioh berctrion®iosdshiao
start tine keeping (step S57) and detern(;:gs es whether or not the tiner
84 has finished tinme keeping (step 858). The five seconds here is the
time for waiting until the detected voltage val ue reaches a
steady-state.25 value, and, is pot |limted to five seconds.. If it is
det er mi ned t A@RS PNk IeE1a0es S, 510, P/ 3N 52 QPO%&M@]@Z t he
time keeping,is not finished NE) at st S58), the CPU 81 waits until
the tiner 84(RpRpreRaionad Stéglfo st6PI$51} s¢ shabthe wonserkimprutsfRCi me
keepi ng has been finished éYES at step S58), the CPU 81 takes in the
vol t age val u®@tBtBeantd\PCaareamtoatmed on. ciSuhseguentls thesCPU 81
detection voltage value 2 (step S59). [01881 Subsequently, the
CPU 81 reads makes hbe damertSdbostartteagengaime rifivasetendinfatep $52ep
860), subtracts the obtained detection voltage value 2 fromthe

read- out Slet agid deterohiragewhether dr 1t (thiecinkG134 fandhdsttbertimes
whet her or not the calculated value is equal to or |lower than 0.5V

(step S62). Keebing $sidgt 866).neTheive tbeondd here $s ehvaimedod rwhitnes
than 0.5V (YES at step S62), the CPU 81 determ nes whet her or not the

ﬁ\lég/ﬁ \é\g C?sj[ Z‘eéo@é@goﬂ" tKH %@téﬂlﬁaﬂ@f £i5é Lo sehs8P B ARl Ayt Hasitadr eady
p S63). 15[0189] _
thereto, Ifit is determined that the time keeping is not finished
(NO at step S53), the CPU 81 waits until the timer 84 finishes the
10 time keeping.
[0186]

If it is determined that the time keeping is finished (YES at
step 853), the CPU 81 takes in the voltage value detected by the ion
detecting circuit 65 as a detection voltage value 1 (step S54), and

15 stores the taken value in the RAM 83 (step S55). Subsequently,
the CPU 81 makes the output interfaces 88, 88, 88, 88 in an enable
(operational) state (step S56) so that the control inputs PC1, PC2,
PC3 and PC4 are turned on and off by the processing in FIG. 22
described above.

20 [0187]

Next, the CPU 81 makes the timer 84 start time keeping
(step S57) and determines whether or not the timer 84 has finished
time keeping (step S58). The five seconds here is the time for
waiting until the detected voltage value reaches a steady-state

25 value, and is not limited to five seconds. Ifit is determined that




If it is determned that the ALMS has been set (YES at step 563), the
CPU 81 assunes that no abnormality has been defigEt-ediand.rPer/mpaned &s140
the processing. If it is determ ned that,the ALMS has not been set
(NO at step 863), the CPU 81 newy sets 8t?'he ALM 20 5 (step S64) and
turns off a blue lanp on the display section 86 (step S65) while it

turns on a red | anp.i ndi.cat.i ng war ni_n st ep, S6 nd t 1nat es.,
t he processi ﬁae type KEEPLRE|1P Dr%ta%’éﬁi}eﬁli &&@ ﬂ]gﬁeﬂ g)éSzaﬂ}FeE&ﬁ}%at waits
equal to or |lower 25 than 0.5V (NO at step 562), .the U 81,

det er ni nes whHatHdhedfiman 84 @gsflgﬁ tipg keeningn Jf 1b@rﬁghqrz@w0b@saﬁo
83 the ALMb has al ready been set (step 867)Y. If it is_determ ned_that
the ALMG hasthetimedreeping(hvg hecr dupshed)(Y BB atcrepddsdk thedaPbSine
processing. If it is determ ned that the ALMb has al ready been set
(YES at st ept&ledy in the vobtaglvalwadetadied Ayhehé mots deteleting gircuit 65 as
deactivate a warning (step 568), calls up and executes a subroutine
for al ar ng deactdteativarvdlsiee vaboy 2 @beb 1S5} nat es t he processi ng.
[01911 FIG 26 is a flowhart illustrating a processing
procedur e of [1®&8]CPU 81concerning a subroutine for alarm
deactivation. Wien the subroutine for alarm deactivation.is called

up, the CPU 81 det giHsBgfeist RRE OPTNSY readsAlMLthé deficticit epltagd) -
If it is determined that the ALML is set (YES at step S71), the CPU

81 terninat eg,the 1%?&;??1%&%}0189%%%%&8@@9! ¥abiitothalom gl 15

perfornms a return. Is determned that the ALML is not set (NO

?Lt Z ';)627 5)7 -1) {18@»[%@1(9? Yol et g1 Q‘?fo%&f‘éa&fou@%et%@ﬁoﬁ%téée $8lue 1

10 (step S61), and determines whether or not the calculated value is
equal to or lower than 0.5V (step $62). Ifit is determined that the
value is equal to or lower than 0.5V (YES at step S62), the CPU 81
determines whether or not the ALM5 which is a flag indicating
detection of abnormality has already been set (step S63).

15 [0189]

If it is determined that the ALMS5 has been set (YES at step
863), the CPU 81 assumes that no abnormality has been detected
and terminates the processing. Ifit is determined that the ALM5
has not been set (NO at step $63), the CPU 81 newly sets the ALM

20 b5 (step S64) and turns off a blue lamp on the display section 86
(step S65) while it turns on a red lamp indicating a warning (step
S66) and terminates the processing.

[0190]
If it is determined that the value is not equal to or lower

95 than 0.5V (NO at step 862), the CPU 81 determines whether or not




If it is determned that the ALM2 is set (YES at step S72), 20 the
CPU81 term nates the processing w thout deacEnyahinaisltbn &PaTTPNG055140
performs a return. If it is determned that the ALM2 is not set (NO
at step S72), the CPU 81 determ nes whether or not the ALM3 is set
(step S73). If it is determned that the ALMB is set (YES at step

R e
PCT/ 3P2009/ 05514 0193 lf. it js. d I ned he ALM3
is not set (R‘%aé’fﬂgf%bagm]t,b%%S@h“@laﬁgﬁ%ﬁws%Qﬁ@S r enot t he

ALMA is set (step 574). If it is detgrm.ned that, the_ AL [ t .(YES
at step S74) texmengng thesprocassingt eg]ttﬁé teEES P dihﬁitMLﬁ5 has

deactivation of alarm and ?erforms areturn. If it is_ determned that
the ALMA i s nbteaght beewnseat (Yidpabrigp S678, BrEIULRE claarsdheapddbrin
or not the ALMb is set (step S75). [0194] 10If it is determ ned that
the ALMb 5s sede¥ ¥E8eatrtivade aSrayningéstepUS68),taadld nptaswl enecutes a
processi ng without deactivation of alarmand perforns a return. If it
i s det er m negubbatitineefofllBris deattisationNStep S8Bpasdsierminmtesithel
turns on a blue lanmp of the display section 86 (step 76) while it
turns off a pededswingi ndicating a 15 warning (step 77) and perforns a
return. This deactivates the warning.

[0191]
FIG. 26 is a flowchart illustrating a processing procedure of
10 the CPU 8lconcerning a subroutine for alarm deactivation. When
the subroutine for alarm deactivation is called up, the CPU 81
determines whether or not the ALM1 is set (step S71). Ifitis
determined that the ALM1 is set (YES at step S71), the CPU 81
terminates the processing without deactivation of alarm and
15 performs a return. Ifit is determined that the ALM1 is not set
(NO at step S71), the CPU 81 determines whether or not the ALM2
is set (step $72).
[0192]
If it is determined that the ALM2 is set (YES at step S72),
20 the CPUS8I1 terminates the processing without deactivation of alarm
and performs a return. If it is determined that the ALMZ2 is not set
(NO at step S72), the CPU 81 determines whether or not the ALM3
is set (step S73). Ifitis determined that the ALMS is set (YES at
step S73), the CPU 81 terminates the processing without

25 deactivation of alarm and performs a return.




[ 0195] FIG 27 is a table illustrating neasurenent exanpl es of
average ion concentrations in a certain roonEnglish brensbéisecf REEIRL0OIRFS O
or four of the ion generators 6a, 6b, 6¢and 6d are used and where
the polarity and energized time of the ion generating sections C and
62 are changed. In the table, A, B, C and D correspond to the ion
generators 6&5 961@ 6¢c and 6d, respectively. Mreover, "+" and "-"
correspond t i I on generating sections 61 and 62, respectively. 25

In the cases 1, 2 and 4, the positive ion r.ati hons .61

Engl i Sh 1 ansl at | olf BASHCTAEmE00S/ DRSS ALTLS amsEgne HteReS /D)
each other in the direction approxi mately perpendi r ot he
air-flowi ng the &RPTodlidetermines whethegorcagletize %ﬁ@‘ﬁ@g%ﬁ% @Eel? S74-
generating sections 62 are arranged to be facing each other .in t
above- descri Bfit wi deternomed thathéracAd V%, 1staed @g@%@ttﬁt%%ew’ the %:PU
generating section 61 and the negative ion generating section 62 are
arranged §o0 184 foroiizgiteadheqitverssing wethahivdearizvatlpadiclesm pod.

[ 01961 For the energized tinme, the ion generating sections are 10

constant|y omerforhe schserh. ifiit &s dotormapshthabbhe AduMehis net seid
and "off' for one second in a two-second cycle in the cases 2, 3, 4

and 5. NOr cOMRIG) 28 sip S74), elledPPES 8l alctefmihos velaethent drenot bhe HELM5
above-described direction are alternately turned on/off in the cases
is set (step S75).
[0194]

10 If it is determined that the ALMS5 is set (YES at step S75),
the CPU 81 terminates the processing without deactivation of alarm
and performs a return. If it is determined that the ALMS is not set
(NO at step S75), the CPU 81 turns on a blue lamp of the display
section 86 (step 76) while it turns off a red lamp indicating a

15 warning (step 77) and performs a return. This deactivates the
warning.

[0195]
FIG. 27 is a table illustrating measurement examples of
average ion concentrations in a certain room in the case where two

20 or four of the ion generators 6a, 6b, 6¢ and 6d are used and where
the polarity and energized time of the ion generating sections 61

and 62 are changed. In the table, A, B, Cand D correspond to the

ion generators 6a, 6b, 6¢ and 6d, respectively. Moreover, “+” and

“ sorrespond to the ion generating sections 61 and 62, respectively.

o5 In the cases 1, 2 and 4, the positive ion generating sections 61 are




2 and 5, while the set of ion generators are turned on/off in the
sane 15 phase in the cases 3 and 4. FIG 27 Jheliwh ttahdttion piPGTHB200H8B 14D
(i.e. the same arrangenent as FIG 18), &he average ion concentration
of 52,000 to 52,400/ cnB, which is approximately the sane as the case
1 where two ion generating sections are constantly on, can be

e or oMol tird SIS B R AR,
concent ot eoPe PRyl TobORBplEfp End Uy the cove
L o i ot Al

ducts di vi de e@8 %hrergacﬁ o W?'W%ﬁgd@%E%@E%LL}Iﬂ hesatan 186 and

generators, specifically arranged for each gng%gerrent_ hol e, to each
engagenent halositivailen gensretingsechinn fd andithesnegatdyedey gsperabingn
generators specific to each engagement hol e, sup& essi ng mnut ual
i nt er f er ence.seThoncbdree drirghigpddorksfaagsndhatherin ple gener at ed.
[0198] Moreover, two ion generators specific to one engagenent hole
are ener gi zedbovephesaibed ifixeddian.f rom each other. This 10 reduces
t he percentage of ions generated fromthe two ion
[0196]
For the energized time, the ion generating sections are
10  constantly on in the case 1, while they repeat “on” for one second
and “off” for one second in a two-second cycle in the cases 2, 3, 4 and
5. Moreover, a set of ion generators facing each other in the
above-described direction are alternately turned on/off in the cases
2 and 5, while the set of ion generators are turned on/off in the same
15 phase in the cases 3 and 4. FIG. 27 shows that, in the case 5 (.e.
the same arrangement as FIG. 18), the average ion concentration of
52,000 to 52,400/cm3, which is approximately the same as the case 1
where two ion generating sections are constantly on, can be
obtained. In the case 5, it is possible to double the operational
20 lifetime of the ion generators 6a, 6b, 6¢ and 6d compared the case 1.
It is confirmed that the configuration of case 5 allows the
concentration of ions discharged together with the air to be
increased to approximately 7,000 ions/em? in a regular room.

[0197]

25 As described above, according to the present embodiment,




generators in an overl apped tinme. Hence, the percentage of
interference by ions generated fromthe two Eeslisyomskirny SCHATEPR055140
reduced. [0199] 15Furthernore, the two iggn generators specific to one
engagenent hole are alternately energized Accordingly, the ions can
be generated fromtwo ion generators wi thout overlapping in tine.

Hence, interf.erence by, ons, gengrated,fyom the: i I an
be suppressetl® Mnﬁ(ﬁég] joint %eCﬁF—’Hr&Pﬁ% S [ri% ,dq?h(%emﬁlv% gﬁoﬁﬁgtgégégt%?@
specific to gne engagenent. hole is energized wt

Hence, the opaf SHF P‘i”l’q:ffé'om %gvﬁéomr?q;ﬁ%ggﬁesrpgpgﬁgﬁgg%[rggﬂg%ﬂg%d_
[ 0201] 25Furthernore, for the. t sets of ion er.at org._.ar ranged
Engl i sh trangﬂﬁéie&gf’(ﬂenﬁ@ﬁ gpﬁ;%/ gf)@g%gewggftrhq}eea 1§t(ﬁ’é1*g% 0
forma set, the air suctjioned fromt suctjon port is divided fro
one and the @va@laap@ﬂngézfﬁogétgemra@ Bidthaotog ?r%fprﬁﬁ@e?%c to ech
di scharge ports. Also, each set of the ion ener]%tors are;gl |ternately
ener gi zeds wi ehgageutpdl hales pupprpgsin sl (RELIIBERRES- onaPeT$1Eei ne
of all the ion generators to be doubl ed. Mreover, when the ion
generators abeghly-aogeehtrated tonegah ke henesatess to have the fl uxes

of the transfornmers of ion generators are interlinked with each
other, the i{¢p198herators can be prevented from el ectromagnetically

interfering with each other. 10 [0202]

Moreover, two ion generators specific to one engagement
hole are energized in phases different from each other. This

10 reduces the percentage of ions generated from the two ion
generators in an overlapped time. Hence, the percentage of _
interference by ions generated from the two ion generators can be
reduced.

[0199]

15 Furthermore, the two ion generators specific to one
engagement hole are alternately energized. Accordingly, the ions
can be generated from two ion generators without overlapping in
time. Hence, interference by ions generated from the two ion
generators can be suppressed.

20 [0200]

Furthermore, the two ion generators specific to one
engagement hole is energized with an equal duty. Hence, the
operational life of the two ion generators can be doubled.
f0201]

25 Furthermore, for the two sets of ion generators arranged




Furt hernore, when the voltage val ue detected by the ion detectin
circuit corresponds to the anount of ions de@é@%sbafa’tﬂﬁtlf"h‘ém@ﬁ?@@%%?‘m
and the voltage value is equal to or lower than 0.5V, the red | anp on
the display section is turned on to output a warning. 15 Therefore,
reliability is increased and thus the apparatus may be nmade suitable

Lo conti nuous 0pes AbicATh iRk 1 RLAPAIRRANY S shetioRXATRAE: thOAion

Furt her nor e, on sensor Is arranged in the proxinty of 20 an ion

gener ati ng Sgﬁ%{& fg‘ 'xﬁh88€i‘r&?1 gﬁe %Wé}ﬁ%cﬁ% 8&8{1 hS%rt 6,3 Jie éngg:rh%

qusLnghto d e anoun i'ons. er ef or e, ortion

. : h . e d ol .

acl:gr dﬁngeavn\/f%jﬁelf ﬁ]étl Olgl:?véjlr‘iﬁfﬁtﬁgéé %gﬁgggr‘&kﬁe# Ip?%s?ésgeet[%gg%]tﬁﬁ N
25Furt , _When. t he drj,vi . Of ' | i
Cransi at | on EEDPETOIBZTSGHYSEARS B rpaiRe St dm PE0a ABier THaN

gi ven val ue sq that, the detect signal. of .the driving current
det ecti ng® ci ?@@WS the PH?H%‘BOBQ‘ ﬁg‘?ﬁlmgf'go ﬂg%’{ﬁﬁo@dg?ﬁe CLH tf’ﬁl? i on

generator is being. energized, the red lanmp on the display section is
turned on tod@u{b&d- a ViEH. %ﬁt&é}omgenamwsarqwmﬁ@ next to

generator can easily be recognized, further increasing the .
reliability. each other so as to have the fluxes of the transformers of ion

generators are interlinked with each other, the ion generators can
be prevented from electromagnetically interfering with each other.
10 [0202]

Furthermore, when the voltage value detected by the ion
detecting circuit corresponds to the amount of ions detected by the
ion sensor and the voltage value is equal to or lower than 0.5V, the
red lamp on the display section is turned on to .output a warning.

15  Therefore, reliability is increased and thus the apparatus may be
made suitable to continuous operation for professional use, for
example.

[0208]
Furthermore, the ion sensor is arranged in the proximity of

20 an ion generating section, close to an engagement hole or at a part
of a housing to detect the amount of ions. Therefore, the portion
for which the amount of ions is detected may flexibly be adapted in
accordance with the different uses and/or purposes.

[0204]

25 Furthermore, when the driving current of an ion generator




[ 0205] Though, in the present enbodiment, the ions generated by two
ion generators are bl own out from one engagenigtishisngatipg of RSFEFRYP/055140
with the air, it is not limted thereto.gst may al so be possible for

i ons generated by three or nore ion generators are bl own out from one
engagenent hole together with the air. Mreover, the nunber of
engagenent h | L AT) , re [
nore. 15 [Ozgifﬁj]%andéfS Q&ﬁijutﬁ{é?%%gt Bt&ﬂo%g# %Iggﬁcli@% %gtt?%ﬁttgegﬁ% CJ(C)]fon
the driving g L: ' bty l ot eG ' |
nCwhi ch 1 he AL Leh AT AEHViRG Glrbth neSctifbgtals Iy thPHal o AR e
The detection,signal ;nay_al so..be.det ect ed, based .on the avepage

dr vi ng- cur r SR B0 R R ERE S PRt o e G MR G T8 ch
the ion generator is,not.energized. .[Q207 Furt her nore,
Lhough t he. T At B e Tar SEpnsdRtokd @ ta onERTbR W ARG ni ng,
it is note limted theret.o. uzzer may bhe 25 provjded to oufput an
al arni ng Sourtdenes: I&OWﬁiegyél?ﬁgﬁéQﬁzS%ﬁ‘ﬂg%Pﬁ§rPacﬁli§h§Péﬁp%n LCL
PCT/ JP2009/ 055141%9 89 circuit and f\ %pheaker may be provided to output
an al arni ng JBrbker mcreasing the rehability.

[0205]

Though, in the present embodiment, the ions generated by

two ion generators are blown out from one engagement hole

10 together with the air, it is not limited thereto. It may also be
possible for ions generated by three or more ion generators are
blown out from one engagement hole together with the air.
Moreover, the number of engagement holes is not limited to two,
b1_1t may also be three or more.

15 [0206]

Furthermore, though the detection signal of the driving
current detecting circuit is detected during the period in which the
lon generator is energized, it is not limited thereto. The detection
signal may also be detected based on the average driving current

20 including the current flown in the period in which the ion generator
1s not energized.
[0207]

Furthermore, though the red lamp on the display section is

turned onras a warning, it is note limited thereto. A buzzer may be

25 provided to output an alarming sound, or a voice synthesizing
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i on generating apparatus, comprising an air bl mﬁﬂﬂ“ﬁﬁf?Qﬁ?PmeM554°
generating section that generates ions, &hd configured to discharge
the ions generated by the ion generating section to the outside with
air blown out by the air blower, characterized in that sai d
air blower ingtaidesndl a@makea\mag wpmﬁld%aaﬁd@uﬁmmmgrﬂﬁﬁglmae
direction of axis and includes two inpellers nmounted on the
respective output shafts, the ion generating apparatus
conprises two air-flomﬁng paths that individually let through the air
bl own .out by rotation of each of the inpellers to discharge the air
to the outside the apparatus, and the ion generating section
is arranged in each of the air-flowing paths. 2. The ion generating
apparatus according to Claiml, wherein a part or the whole of the
air-flowing path has a |am nar flow section where the air flow
becones lam nar flow, and the ion generating section is arranged at
each lam nar flow section. 3. The ion generating apparatus accordi ng
to Claim1l or 2, conprising a rectification body that rectifies the
air blown out by rotation of the inpeller, wherein the ion generating
section is arranged at the rectification English translation of

PCT/ JP2009/ 055140 91 body. 4. The ion generating apparatus according
to Cdaim3, wherein :




said casing has two circular-arc guide walls th ui.de t I W
én ﬁth t%nflgtlog 6€§C@PF?O§JH$%}4O

out by rotation of the inpellers and two bl oW g p
part of the circular-arc guide wall towaPd one direction of a tangent

| ine of each circular-arc guide wall, and the ion generating
section is arranged at each of the circular-arc guide walls. 5. The
i on gener at i N¥happardaimeddsording to daim4, wherein each of

the air-flow ng paths has a tube section forned such that the upward
flow of the air blown out from each bl owi ng port becones | am nar
flow, and the ion generating section is arranged at each tube

section. 6. 1The | QX 46N YeMeirAt BF M0 QOB f
Clains 1 to 5 wherein t\%r)o W ndrﬁo?g%ti ng t’)ongi elghgira}aé gpf%lﬁggg%teg %%d

freely removafl] goizedethBaBaddding ek gén gﬁtn)élts{‘gng: c;ol'rfrfni%ﬂe{mié? cin

paths. 7. The ion generating apparatus accor

o ngor oS digehdidethl 1ohDBEhERMAPLS tMEBbd B0, SEGHLAN S

changes a di sc on o alr to ragonal” to

t he di schargi i : e..al i schan p f.r om gach, of
the tube seotd Bacs Wk BlobHi by Bhe ST LA ool Ea e s B0 5 s
The ion generating ar. S cordi t o _any ;one of ai l.to 7,
wherein nore than @%@‘%ﬁ%ﬁ%‘”gﬁﬁnﬂé‘r@aﬁ Pﬁ‘gl“%e}é%‘fl&gs‘)lé Fgltg%}%ﬁaé)dl
separately frromeagh other.in,a difection,i.ntersecting w t he

o et Powi g diotbcifigs St finettienef SFis SAddBeRidisth tmtis lemdmoymted
generati ng afcg)faﬁat us acctor ding to ﬁ im8, wherein nore than one of
the ion gene lp.%rg&%q & OHFRUE BRAHGed separately from each ot her
inthe air-flowng direction. 10. An ion detecting apparatus having

a measur enent sect it9§ IORACHEALIRS PR AFat e cpmIPasentwo dindlowing
el ectrode which _collects ions in_the air and detecting ions based on

t he potenti alPatbgsihasdnslivicielie defuthureargh the wilp hlowharutchy rotationyof
conpri si ng a protective el ectrode which encl oses the
col | ecting eleshr offtheninipebliers to slischaegectnmatt talthe catsidecthe
potential .
apparatus, and
the ion generating section is arranged in each of the

air-flowing paths.

2. The ion generating apparatus according to Claim 1, wherein
a part or the whole of the air-flowing path has a laminar flow
section where the air flow becomes laminar flow, and the ion

generating section is arranged at each laminar flow section.

3. The ion generating apparatus according to Claim 1 or 2,
comprising a rectification body that rectifies the air blown out by
rotation of the impeller, wherein

the ion generating section is arranged at the rectification




11. The ion detecting apparatus according to_Caim 10, characterized
in that the protective el ectrode has a m ssi N8 rerdtons HHjWr2009/055140

el ectrode in a section where the air in $hich ions are to be detected
flows toward the collecting electrode. 12. The ion detecting
apparatus according to Claim10 or 11, characterized in that the
nmeasur enment sectioboags a converter that converts English
transl ati on of PCT/JP2009/ 055140 93 i npedance of the collecting

el ectrode, and the protective electrode is configured to be
connected to an output term nal of the converter and to have a

potenti al ap%g?xi QLuTs %@ggﬁe@ﬁiﬁgﬁﬁgﬂlﬁ@ﬁgﬂcc%dﬁt&@é@;?%,mr\g?grein

el ect rode. The 1 on ect1 ng-apparatus accordihg to
h terized int : i ti h i it
el ement connest ed. Bathgan 8 s CBRF R RERRL eRbi Wl Pl lding
d th tecti | ect.r od I bot h .t 1 hal f t
Circuit el emdit Do oty FabtiaR of thsgmpeets fRd AR bl Bobk

j asur enent

f dai 10 t,0. 13, ch i zed t hat . d
et i on has RPPBSASEaRLs RAFkOLHG rapiatrert spide pial Eaverdi et 1o a

positive given tenti.al,, and s configured to neasurge the_potenti al
of a coll ectﬁa&? 1 of gdengesyt line o @@gﬂr@a@ﬂméﬁuq&@de well wned | on
detecting apparatus, according to any one _of Clainms 10 to 14,
characterized by cthpipBigenexatingseetionpsarspesed akimach efifde
measurenent section is arranged on one surface, wherein t he
col | ecting ekasidaarcguwideanald on anot her surface of the circuit
substrate, and

5. The ion generating apparatus according to Claim 4, wherein

each of the air-flowing paths has a tube section formed such
that the upward flow of the air biown out from each blowing port
becomes laminar flow, and

the ion generating section is arranged at each tube section.

6. The ion generating apparatus according to any one of Claims
1 to 5, wherein two wind directing bodies are arranged to be freely

removable at a discharging end of each of the air-flowing paths.

7. The ion generating apparatus according to Claim 6, wherein
each of the wind directing bodies has a wind directing section that

changes a discharging direction of the air to a direction diagonal to
the discharging direction of the air discharged upward from each of

the tube sections.




the protective electrode is configured to encl ose the

trangl ati on of PCT/3P2009/ 055140 94 neasure gé”é?ﬁl"dﬁno‘%@w‘rﬁ??o?’%l“”
generating apparatus, characterized by c#mrising: the ion detecting
apparatus according to any one of Clains 10 to 15; an ion generator

t hat generates ions; and a means for outputting a warning
based on a result of detection of ions perfornmed by the ion detecting
apparatus. 17. The ion generating apparatus according to C aim 16,

characterize@.in t e ion gene®aifly %@ﬂa@ﬁ%ﬁg%c@bﬁf'&fg‘)ﬂﬁah§ dHd 8!"@?5‘111:&
the vicinity of the ion generator, he i"on geherator has

booster trangfiy Pewhanin ﬁlcﬁ‘erﬂﬁir?an rbf%hg—;' 10?10% ﬂ&dt‘i‘n#‘@bﬁﬁoﬁs are

probability that a flux [eaking from'the oster transtorner
interlinks

gener ating anoaraFed SeRaEsI - BRI ee LR o O ERHBH inséfhecHif: WiRy
probabi |1 ty FRarn %g%?%lé SFonHIeR thisF el Bhe, °
interlinks with a portion enclosed by the protective electrode is

suppressed. 19. An ion generating apparatus that discharges ions

generated g The ion generating apparatus according to Claim 8, wherein

more than one of the ion generating sections are arranged

separately from each other in the air-flowing direction.

10. An ion detecting apparatus having a measurement section
that measures a potential of a collecting electrode which collects
ions in the air and detecting ions based on the potential measured
by the measurement section, characterized by comprising

a protective electrode which encloses the collecting electrode

and which is to be connected to a given potential.

11, The ion detecting apparatus according to Claim 10,
characterized in that the protective electrode has a missing portion
of the electrode in a section where the air in which ions are to be

detected flows toward the collecting electrode.

12. The ion detecting apparatus according to Claim 10 or 11,

characterized in that

the measurement section has a converter that converts




English translation of PCT/JP2009/ 055140 95 a plurali té’ of ion
generators froma discharge port together witHeStdRPYHEg G IP2009/055140

characterized by conprising: nore than of& of the discharge ports;
and a diversion body that divides the air fromone or nore ion
generators, different for each discharge port, toward each of the

di scharge poiitpedadfre dihthd esll@aies alédigodppandt us according to Caim
19, characterized in that a plurality of ion generators for which the

di versi on body di vViiHeprapectiv@wedtRedais cbRfiplte@ftoHiecHishRlAS an

ports are configured to be energized In different phases. 21. The

| on gener at | agtBAR3eAhEAaP6F B cBivEPter MAkE hahaREbALazed I that

the plurality of ion generators are configure ternately

ener gi zed.  AorBRfinbedlyd 1 bald e PRPALALY Bf B6E Yo Bn:001E AT 2L

characterize i On genérators are configured
to be energized at an equal duty. 23. The ion generating apparatus
according to Claim22, characterized by conprising: two discharge

ports; and set f ion generators, a.set, iAcl.udi the ion
generat ors ar]fgangeme])&n @89%5%}?1% 8893{"?%%@989@11@@ ¢£‘5an rlggsl ation
of PCT/ JP2009 055140.96d. the air is divided and flown from one
and anot her &P3EaEteriZad 11 thah generators to one and another of the

di scharge ports, and. . _
said measurement section has a circuit element connected

between the collecting electrode and the converter, and
the protective electrode encloses both terminals of the circuit

element.

14. The ion detecting apparatus according to any one of Claims
10 to 13, characterized in that

said measurement section has a resistance that pulls up the
collecting electrode to a positive given potential, and is configured to
measure the potential of a collecting electrode that collects negative

ions.

15. The ion detecting apparatus according to anﬁ one of Claims
10 to 14, characterized by comprising a circuit substrate on which
the measurement section is arranged on one surface, wherein

the collecting electrode is arranged on another surface of the
circuit substrate, and

the protective electrode is configured to enclose the




each set of ion generators are configured to belés?I t er nat ef{}y energi zed
at an equal duty. 24. The ion generating appafatGeastienrdioTyrt@™ampo
one of Clains 19 to 23, characterized by9tonprising: a detection

means for detecting an anount of ions; a determ nation neans
for determ ning whether or not the anount of ions detected by the
det ecti on neansassreaqunt stetioh. | ower than a gi ven anount; and a

war ni ng nmeans for outputting a warning when the determ nation neans
determ nes that the anount is equal to or | ower than the given
anount. 25. The ion generating apparatus according to C aim 24,

h t i j t . . . . h
e R e R St e
e e S et GG 4R R8s

generati ng apparatus acc I'ng ny one o
characteri zeqobelo fgrrpri sing: a neans for detecting current flowing in
an ion generator; and a neans for determ ning whether or not a

current value English translati f PCT/ 3P2009/.055140 97 detected
A a2 DET
by the neans for d&8PEOH RGP T LY o] LS a given val ue

when the ion generator is energized, wherein the ni ng nmeans
outputs a vvargi ng Wa{lﬁe{%ﬁg&&gugglpgawarmng ased on & result of

detection of ions performed by the ion detecting apparatus.

17. The ion generating apparatus according to Claim 16,
characterized in that

said collecting electrode is arranged in the vicinity of the ion
generator, and

the ion generator has a booster transformer and is directed
in a direction in which a probability that a flux leaking from the
booster transformer interlinks with the collecting electrode is

suppressed.

18. The ion generating apparatus according to Claim 17,
characterized in that the ion detecting apparatus is directed in a
direction in which a probability that a flux leaking from the booster
transformer interlinks with a portion enclosed by the protective

electrode is suppressed.

19. An ion generating apparatus that discharges ions generated




determ ning determ nes that the current val u%ngs I ess th nctrfggzo%fgsesrﬁo

val ue.

lish translation of P
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by a plurality of ion generators from a discharge port together with
suctioned air, characterized by comprising:

more than one of the discharge ports; and

a diversion body that divides the air from one or more ion
generators, different for each discharge port, toward each of the

discharge ports.

20. The ion generating apparatus according to Claim 19,
characterized in that a plurality of ion generators for which the
diversion body divides and flows the air to one of the discharge

ports are configured to be energized in different phases.

21. The ion generating apparatus according to Claim 20,
characterized in that the plurality of ion generators are configured

to be alternately energized.

22. The ion generating apparatus according to Claim 21,
characterized in that the plurality of ion generators are configured

to be energized at an equal duty.

23. The ion generating apparatus according to Claim 22,
characterized by comprising:

two discharge ports; and

two sets of ion generators, a set including the ion generators

arranged next to each other, wherein
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the air is divided and flown from one and another of each set
of ion generators to one and another of the discharge ports, and
each set of ion generators are configured to be alternately

energized at an equal duty.

24, The ion generating apparatus according to any one of Claims
19 to 23, characterized by comprising:

a detection means for detecting an amount of ions;

a determination means for determining whether or not the
amount of ions detected by the detection means is equal to or lower
than a given amount; and

a warning means for outputting a warning when the
determination means determines that the amount is equal to or

lower than the given amount.

25. The ion generating apparatus according to Claim 24,
characterized in that the detection means is configured to detect the
amount of ions at a portion where ions are generated, a portion

where ions are discharged or a given portion outside.

26. The ion generating apparatus according to any one of Claims
19 to 25, characterized by comprising:

a means for detecting current flowing in an ion generator;
and

a means for determining whether or not a current value
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detected by the means for detecting is equal to or lower than a given
value when the ion generator is energized, wherein

the warning means outputs a warning when the means for
determining determines that the current value is less than the

given value.




