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Specification [Title of the Invention]l ON GENEREFFRERBFARATUS ARy 14!
Al R PURI FYI NG APPARATUS [ Techni cal Field] 5[0001] The present

i nvention relates to an ion generating apparatus and an air purifying
apparatus that discharge ions generated by an ion generating section
I nto a room tQget her th tthe air .suctjoned by an air blower to
purify the L 38Chmeme ameal 1 P%ﬂ%%@%%ﬁhd Art] [0002] The air
in a residential roomis contam nated w t | t I | C
subst ances sL’Ewleagf blae ﬂ@ﬁ@?ltﬂoﬁg]at i né@ﬁé&ﬂ%ﬁw @Aﬁxﬁ{%d
the I'ike. Mreover, such contamnants tend to 15 renmain in a room due
to recent i nAMSVABRIPURIIOINGaAPRARAIIIS, requiring active air
ventilation. In a roomlocated in an area with serious air pollution
or in a roonlTeedneical pieddh having an allergy to pollens |ives or

wor ks, however, an air purifying apparatus is used, since ventilation
by openi ng al@@0idow nmay not be possible as 20 desired. [0003]

The present invention relates to an ion generating apparatus
and an air purifying apparatus that discharge ions generated by an
ion generating section into a room together with the air suctioned
by an air blower to purify the air in the room.

10 [Background Art]
{0002]

The air in a residential room is contaminated with dust of
mites, allergic substances such as pollens, floating fungus, virus,
foul odors and the like. Moreover, such contaminants tend to

15 remain in a room due to recent improvement in house airtightness,
requiring active air ventilation. In a room located in an area with
serious air pollution or in a room where a person having an allergy
to pollens lives or works, however, an air purifying apparatus is
used, since ventilation by opening a window may not be possible as

20 desired.

[0003]

The air purifying apparatus includes: an air blower housed
in a housing having a suction port on a back surface thereof and a
discharge port at an upper part thereof; a filter that lets through

25 the air suctioned from the suction port by the air blower; and an ion



The air purifying apparatus includes: an air b“%_sgmg%gagqugm§mmm&ﬂﬂ
housi ng having a suction port on a back gurface thereor and a

di scharge port at an upper part thereof; a filter that lets through
25 the air suctioned fromthe suction port by the air blower; and an
ion English translation of PClVP2009/55141 2 generating section that
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el ectrode and the negative el ectrode_so that positive ions are
di schar geil f decompespsontavynanéstindhe xaom ansbyurifies thagoameair (see
di scharged fromthe negative el ectrode. The discharged positive ions
and negat i vePabtest oeumehtidedfor examplel.r sucti oned by the air 15
bl ower and di scharged fromthe discharge port together with the air.
[ 0005] In ref@@ddlyears, a technique of purifying the air in a
The ion generating section has a positive electrode and a
negative electrode that are arranged separately from each other in a
10 juxtaposed manner. A potential is applied between the positive
electrode and the negative electrode so that positive ions are
discharged from the positive electrode while negative ions are
discharged from the negative electrode. The discharged positive
ioﬁs and negative ions are included in the air suctioned by the air
15 blower and discharged from the discharge port together with the
air.
[0005]
In recent years, a technique of purifying the airin a
residential room by discharging positive (plus) and/or negative
20 (minus) ions into the residential room has Widély been used. For
example, in an air purifier, an ion generator that generates positive
and negative ions is arranged in the middle of an inside air-flowing
path to discharge the generated ions to an external space together

with the air in the air-flowing path.
25  [0006]



resi denti al

(mnus) ions into the residential roomhas w de

exanple, in

room by di schargi ng positive (pl us)Fna{g /ggarrﬁslaﬁgengog%f‘éﬁ’?‘%gmﬂ

an air purifier, an ion generator that generates positive

and negative ions is arranged in the mddle of an inside air-flow ng
path to discharge the generated ions to an external space together

with the air

of | PCTI 32000 B514 18 fons diSchiedad fa ths &Eﬁgi)(ﬁ%w%%%{e@i&b{@?%é% on

t oget her wit
room and ki l
resi denti al

al ternati ng bactema, purisige

h the air .inactivate flqating particles in a i-denti al

Inactywaienfophingepreticlssineg ;%@1%%1;; xogm, th‘f]ef‘glitff ng

room [0007] 5A general ion generator applies a high and
Bl aibin shActiiee EPECEREH 29I an

opposite el ectrode or between a discharge el ectrode and a dielectric
el ectrode, t80@QAUke corona di scharge to generate positive and
negative ions. It is not easy to recognize whether or not ions are
actual | y gener at edA génernlliont geneyartor apedidsonhighanbhbieragsingd
odorl ess. [0008] To address the above, Patent Docunent 2 discloses a

t echni que of dedtieet volgape beeweehabaesdie olecyemie anddan oppositatelrtirode
Docunment 3 discloses a technique of detecting the anount of

10

15

20

2b

or between a discharge electrode and a dielectric electrode, to cause
corona discharge to generate positive and negative ions. It is not
easy to recognize whether or not ions are actually generated, since
the generated ions are colorless and odorless.

[0008]

To address the above, Patent Document 2 discloses a
technique of detecting presence/absence of generated ions. Patent
Document 3 discloses a technique of detecting the amount of
generated iéns and optimally controlling the amount of generated
ions.

[oo09]

In recent years, a technique of purifying the air in a
residential space by charging water molecules in the air with
positive (plus) and/or negative (mimi_s) ions haé widely been used.
For example, in an air purifier, an ion generating apparatus that
generates positive and negative ions is arranged in the middle of
the inside air-flowing path to discharge the generated ions to the
outside space together with the air.

[0010]



15 generated ions and optimally controlling th mpunt, of

Il ons. [0009] In recent years, a tgchni qﬁ%n%{oég%p%s}aﬁ?yogggﬁ%ﬁgﬁgagﬁl
in a residential space by charging water nolecules in the air wwth 20
positive (plus) and/or negative (mnus) ions has w dely been used.

For exanple, in an air purifier, an ion generating apparatus that

generates positive,@and negative ions is, arranged in the mddl e of the
i nsi de air-flow ngTﬁﬁtlﬁntg%%&\rg&%%%‘@ ‘f’ﬂ'éerglé}?g\g%lglgﬁ . oﬁ)se {:ngda?)hglr
out si de space togethe fth the. air. 2 0],. English translation
of PCT/JPZOOW"’B@HﬁteAﬁOX‘\%mg n@@nf?%ﬁsar&ﬁgﬁlgﬁﬁé%%%wam fcules in
the clean air inactjvate floating particles and kj.ll floatin

bacteria in ﬁ%@ﬂ’@&hﬁ%cesﬁélé'gg’l%&lt £\A1E NI eptire ﬁe?}%néﬁﬂi FRACE.
resi denti al ace. [0011] 5A standard ion generating apparatus causes
corona di scha@klt o generate positive and negative ions by applying a
high and alternating driving voltage between a needl e el ectrode and

an opposise el ect r ddstaord dreh inegenerhitidnganparatus apses £OH0RA
opposite el ectrode. Moreover, an ion generator in which the

el ectrodes 1@isdsargebmdzabensteqrubitivei ardineggéiver mmisnyy apwpdyinghg high
voltage are integrated has been disclosed (see Patent Docunment 4, for
exanmpl e), whigg] alteghstipygr dfiveng woltage betwéen a nesdlgerlectaode drad an
conme into practical use. [0012] 150ne ion generator my, however,
generate onl ypdokitdl d186trode or between a discharge electrode and an opposite
electrode. Moreover, an ion generator in which the electrodes

10  described above and a circuit generating a driving voltage are
integrated has been disclosed (see Patent Document 4, for example),
while an air purifier with a built-in ion generator has come into
practical use.

[0012]

15 One ion generator may, however, generate only a limited
amount of ions. An attempt has been made in which a plurality of
ijon generators are provided so as to increase the amount of
generated ions. In such a case, placement of ion generators in an
air-flowing path, which is suitable for ion generation, causes a

20 number of space constraints including safety requirements. In
order to house a plurality of ion generators in such a limited space,
collective arrangement of ion generators is preferred.

[Patent Document 1] Japanese Unexamined Patent Application

Publication No. 2002-257408

25 [Patent Document 2] Japanese Unexamined Patent Application



anount of ions. An attenpt has been nade in whi I
generators are provided so as to mcreasg t he a&rrglﬁsﬁtng%%ﬁ%edrf\%?Ta{ﬁg%b&%

lons. In such a case, placenent of ion generators in an air-flow ng
path, which is suitable for ion generation, causes a 20 nunber of
space constraints including safety requirenments. In order to house a

plurality of j on. ner or. s, ~a limted space, collective

?rrangeneBt yf‘ﬁﬁﬁg& t@@ﬂiﬁgﬁzf erred. [Patent Document 1]
apanese Unexam ne Pat ent i cation Publicati 002 257408 25

porent - DocubBReDyapmRAeT leR A ALl TR od fAtent AR L e e

Eppbf'tz DONL P%i&gzgj;gg@l%ﬁé[éggt%ﬁéhcﬁéi ent Appl i cation
Unexani ned P&PatentaPocisaniof] %amgegg hm%@é@%f gtgﬂl?ﬁcatlon
| nvent i ong [ Fodsjcaion No.COAANEROGnal air purifying appar
t ildnal air purifying apparatus, the
e [Disclosure of the Invention]
[Problems to be Solved by the Invention]
[0013]
With the conventional air purifying apparatus, the amount
10 of ions generated by an ion generating section and the axﬁount of
jons in a room discharged from the discharge port together with the
air are measured, resulting that the amount of ions in the room is
smaller compared to the amount of ions generated by the ion
generating section.
15 [0014]

The present invention has been contrived in view of the
above circumstances. A main object of the invention is to provide
an ion generating apparatus and an air purifying apparatus
including an ion generating section arranged at a laminar flow

20 section where flow of the air suctioned by an air blower becomes
laminar flow so that the air suctioned by the air blower may
effectively include ions generated by the ion generating section,
reducing the difference between the amount of ions generated by

the ion generating section and the amount of ions in a room,

25 increasing the amount of ions in the room.



10 of ions generated by an ion generating sectign.and t.0& RBBMRbedEs14
ions in a roomdischarged fromthe dischgrge port together with the

air are neasured, resulting that the anpbunt of ions in the roomis
smal | er conpared to the anount of ions generated by the ion
generating section. 15 [0014] The present invention has been
contrived in[q{éf of the above circunstances. A main object of the
invention is %Jr ovide an ion generating apparatus and an air
purifying apparatus_j ncluding an i on generating sectio rr at a
| ani nar flow 20 seiﬁ"%ﬁ’v t'\‘lﬂﬁ’le ery %%1813195%1' -tc?r 8??%#@%1 %ﬁ %ﬂ&géjr

bl ower beconmes | am par flow so that the air suctioned.by the qair

bl ower may ePEBEG obtne.(AUBBE & g4 9c?ﬁgeilﬁﬁ’v3}é‘?1é1u§t‘iong
section, reducing the difference hetween fhe anount .of ions ner at ed
by the ion gepettan expreratiem agaeriaped (foreRa; dagharee 9o Eﬁen25
increasing the anount of ions in the room English translation of
PCTATP2008/ 5%avkiigh materialhench romhamicals orghagierareaerunalaind andq
for a long period of tinme, causing that a discharge electrode is_worn
due to sputt erttestesbtathenlisdsargeneledtrddeh problemasdirien gngh, that thigen
5 foreign materials such as chem cals or dusts are accunul ated and
attached to tdigodhsofigegerateat iomsdecpases el dhe sen generaber reaches
anount of generated ions decreases and the ion generator reaches the

end of produgheldd®bl ?@odﬁb@l&@étiﬂmumhoﬁghrﬁe@uﬂanmamtehiatmeiamd
control are required for the ion generator in order to secure 10

stabi lized gqgErhs @Bnéfol Qfégredldirbé feeshe abhedmsratbe ih ordgehesatare
to be free from mai ntenance [ 0016] The present invention has

been contp, V%Qabﬂi%én&?’gﬁéréﬂﬁn@%ﬁsFitri%LH@sti?él?l%Sfo@ﬁ;@le"i@ﬁ fen@hjteeto

of provi &l ng: an i enerating apparatus in which a plurality of

i on generator Y ﬁ:ﬁﬁleﬁﬂitnttgﬂhhﬁed” ven to extend the operational
lifetime without mich decrease 1 n the anobunt of ions dispersed in a

space where :ﬁﬁg Tre di scharged: and an air purifying apparatus
i ncl udi ng the™ 9 generating apparatus.

The present invention has been contrived in view of the
above circumstances and has an object of providing® an ion

15 generating apparatus in which a plurality of ion generators are
intermittently driven to extend the operational lifetime without
much decrease in the amount of ions dispersed in a space where
ions are discharged; and an air purifying apparatus including the
ion generating apparatus.

20 When, however, a plurality of ion generators are collectively
arranged adjacent to one another, mutual interference may occur,
possibly reducing ion generation efficiency as the entire ion
generator.

[0017]

25 The present invention has been contrived in view of the



20When, however, a plurality of ion generators gar I t]
arranged adj acent to one another, nutual ;i nterfgnr‘g'rgsr}?f:‘hgmslrl?‘g%1 %%?ﬁgzoogmmﬂ

possi bly reducing ion generation efficiency as the entire ion
generator. [00171 25The present invention has been contrived in view
of the English translation of PCT13P2009155141 7 above circunstances

and has an object of providing: I on ner.atd n a . n which
aplurality & Oyﬁﬁlﬁéﬁgﬁgﬁ%(f%?% e E’Eie(ftndlap%?\ﬁgglgé' an?afrl to _
suppress nutual interference even n t i erators are

col Tect i vel y EaPPERGDE, AP PE s i Tach acR gy 18P s 1ty ™2 on
generation; and an air a{\)/grifyi ng appar atus including,the ion
generating afFERBREeE inabased W%rvﬁ%%uPH@%%té\%QFnF%gﬁn%eY%
generating apparatus according to the present 10 inveption s

char act er i ze&hen thafonigeneraipys @mp@ﬁeﬁngpw@tn&e laydakge
housi ng having a suction port and a discharge port, an air bl ower
housed i n5t heetiuationgn efffdiéney of ben geoetatibnoagiel an @i PAWiHABE from

the suction port by the air blower, and an ion generating section
that gener at epparasus andwlinghdregiomygehersiting appayatusat ed by the ion
generating section fromthe discharge port together with the air
suctioned by [Meared forbBoleng thleePialiiegesler ati ng section i s arranged
in a lamnar flow section where flow of the air becones |am nar flow.

[ 0019] [0018]

An ion generating apparatus according to the present

10 invention is characterized in that, in an air purifying apparatus
including a housing having a suction port and a discharge port, an
air blower housed in the housing, a filter that lets through air
suctioned from the suction port by the air blower, and an ion
generating section that generates ions, and discharging the ions

15 generated by the ion generating section from the discharge port
together with the air suctioned by the air blower, the ion generating
section is arranged in a laminar flow section where flow of the air
becomes laminar flow.

[0019]

20 - According to the invention, the ions generated by the ion
generating section can be included in the air at the laminar flow
section formed to make the flowing air laminar flow, allowing the
air to efficiently include the ions generated by the ion generating
section, increasing the amount of ions included in the air, and

95  increasing the amount of ions discharged into a room. Hence,



20According to the invention, the ions generat e?ngt:‘)% t;[ahs%ticlmoo?PC'l];( 2009/55141
generating section can be included in thg air a el am nar ow

section forned to nake the flowing air lamnar flow, allowng the air
to efficiently include the ions generated by the ion generating
section, increasing the anount of ions included in the air, and 25

I ncreasing the nt _of. .tons dischar [nto,a rqom nce, English
transl ation B}lrg&@oﬁ}%}%(ﬁ& g §1f)ﬁ?ﬁ&|‘dlgslﬁ?%he %tari%ceﬁom air can
further be ez@md. [ 0020] Mor eover, the ion generating
apparatus ac g to the present invention is preferably configured
such that the air blower 5 has.,an inpell.er, that the ion gen%r%i ng
appar at us conpri seMerqover; the ign ganesalingARPP R RS 2EOTding ffhe
generated by rotation of the inpeller, and that the ion genera 'ing
section is apreseeiingentienispreferedly sanbigmred e Hh%@gh%a% ower
invention, the air rectified by the 10 rectification body and passing
t hrough a3 | &sisram ifdpelMerathet theiientdeperatingieppengtius compaises a

i ncreasing the amount of ions discharged fromthe discharge port

t oget her wit rettification Hedp that rectifies airflowegarerateddyi votagenepithag
apparatus according to the 15 present invention is preferably

configured siaipdlhat anldetlieicthd icragbnoratidy sectmicasangrideat ahohses
the inpellers. According to the invention, the air of lamnar flow
passi ng rectification body.

According to the invention, the air rectified by the

10 rectification body and passing through as laminar flow can
efficiently include ions, further increasing the amount of ions
discharged from the discharge port together with the air.

[0021]

Moreover, the ion generating apparatus according to the

15 present invention is preferably configured such that the
rectification body is a casing that houses the impellers.

According to the invention, the air of laminar flow passing
through a comparatively narrow path in the casing can include ions,
allowing the air to efficiently include ions generated by the ion

20 generating section, further increasing the amount of ions
discharged from the discharge port together with the air.
[0022]

The ion generating apparatus according to the present

invention is preferably configured such that the air blower has an

25 impeller and a casing that houses the impeller, that the ion



t hrough a conparatively narrow path i'n the casiQ -sﬁ%Qrgiago%loygt?rdp%sﬁamm
0

allowing the air to efficiently include jpons genérated by the 1on 2

generating section, further increasing the anmount of ions discharged
fromthe discharge port together with the air. [0022] The ion
generating apparatus according to the present invention is preferably

configured such that th ir bl . h i |l i
that nouses £RR°T ae D atA nhG o and kY kalh tfangsios' "
55141 9 ner at i t i ncl ud Wr-fl ow
arvanged bet %ﬁé@ﬂ%ﬁeaé%gm he darharegporiora ot e RHRR" he
air toward the dischar t, d that. the, i j i i
Srranged at bowasdihel GaEhArEHPATRIAR] KBAL SBFAGD HEAR STHIBECTIOR D

invention, the air of lamnar flow that passes through a

conpar at i vel prrangewapdbe am-flowinz pakl anh thacpsie ons, and the air
bl own out to the air-flowing path fromthe blow ng port of the casing
can further includAccoslingt tenéneertony theair Oﬁ?@@néaéﬁ%tbééti on.
This allows the air to nore efficiently 10 include the ions generated
by the ion geassas thepugleti comptwatively nacrewspatd: ihshewagmg 6ani ons

di scharged fromthe di scharge port together with the air. [0023] The
ion generati RficlaidRaioatsy andctios dimpldven tdig tor deeair-flowing gretthofrons the
preferably configured such that the casing has a circular-arc guide

wal |t hat gu'ftﬂ@ﬁ'iﬁ% oD \Wf §RBRhales chy fiuethst dncleidet e iomegérerated lay
bl ow ng port opened froma part of the circular-arc guide wall to one

?ihreeicf)inogeﬁfe rt;ﬁ{eflﬁg ece;[ﬂiai(ijz{r']tfg gécﬁiﬁﬁ. cid! Alow ehe i €owable effficiehibbt
10 include the ions generated by the ion generating section, further
increasing the amount of ions discharged from the discharge port
together with the air.
[0023] |
The ion generating apparatus according to the present
15 invention is preferably configured such that the casing has a
circular-arc guide wall that guides airflow generated by rotation of
the impeller and a blowing port opened from a part of the
circular-arc guide wall to one direction of a tangent line of the
circular-arc guide wall, and that the 1on generating section is
20 arranged at the circular-arc guide wall.
According to the invention, the air of laminar flow passing
through a comparatively narrow path in the casing at high wind
speed can include ions. Hence, the air can more efficiently include

ions generated by the ion generating section, further increasing the

95 amount of ions discharged from the discharge port together with the



20 arranged at the circular-arc guide wall. En Jﬁﬁ‘%%%'fagln”o%{zﬂaﬁcpﬁﬁslu
invention, the air of [am nar flow passi throué a conparatively

narrow path in the casing at high w nd speed can include ions. Hence,
the air can nore efficiently include ions generated by the ion
generating section, further increasing the 25 anount of ions

di scharged fromthe discharge port together with the English

transl ati on 8¥-PCT/ JP2009/ 55141 10 air. [0024] The ion

generati ng aﬁﬁﬁzr aJt us according to the present invention is preferably
configured s 4lhat nore than one of the 5 ion generating sections
are arranged separately fromeach other in a direction intersecting
with an air-flow ngheiloacgeneratingmipprraias feeordiangsto the pygrent
According to the invention, the nunber of portions where the air of

| ami nar | owinvedtidedsipoeserably configured vetly that meerethan opelef i

- casing can be increased. Hence, the ions generated by the ion )
generating sési igenecatingosextfiiearée netanped isaphuatelyifnomheach other in
further increasing the anount of ions discharged fromthe discharge
port toget hep dirbBtibheindefsedtBQ? Slith atheair-flowgagetiaectign dppahathushe
according to the present invention is preferably configured such that

nore than ong;iphakbes tRFowEerating sections are arranged at
positions separated fromeach other in the air-flow ng direction and

bi ased relative tocaphad'es the iAvehfies! tRE ruthbeseftjcivions Whike the
air-flow ng direction.
air of laminar flow includes ions in a comparatively narrow path in

10 the casing can be increased. Hence, the ions generated by the ion
generating section can more effectively be included in the air,
further increasing the amount of ions discharged from the discharge
port together with the air.

[0025]

15 The ion generating apparatus according to the present
invention is preferably configured such that more than one of the
ion generating sections are arranged at positio'ns separated from
each other in the air-flowing direction and biased relative to each
other in a direction intersecting with the air-flowing direction.

20 According to the invention, the number of portions where the
air of laminar flow can include ions in a comparatively narrow path
in the casing can be increased with the conventional casing. Hence,
the air can more efficiently include ions generated by the ion

generating section, further increasing the amount of ions

25 discharged from the discharge port together with the air.



| ami nar flow can include ions in a corrpa{ tivel 5RarFow pat

casing can be increased with the conventional casing. Hence, the air
can nore efficiently include ions generated by the ion generating
section, further increasing the amount of ions 25 discharged fromthe
di scharge port together with the air. English translation of
PCT/ 3P2009/ 552@26h 1 [ 0026] The ion generating apparatus according to
the present invention is preferably configured sych th the io
generating secti ondhe @rsaenerm@a@msan%uswcevgm%o ﬁl? I]Préﬁ%%got her
inthe 5 air-flowng direction. According to the invention, the air
of Il aminar flinwention ischrederably ¢<uﬁég@mtgsu@bdh§§i thied oNSERALASIRE or s
wi t hout cancelling each other out, allowing the air to nore
efficiently isectiode drensy afrumdet asmutdmsiverlapevidhoeach othenis the
di scharged fromthe discharge 10 port together with the air. [0027]

5 air-flowing direction.

20According to the invention, the nurrber of por iﬁns wh%re %E%ﬁéohﬁﬂil
h~in e

According to the invention, the air of laminar flow can
include the ions generated by the ion generators without cancelling
each other out, allowing the air to more efficiently include ions,
further increasing the amount of ions discharged from the discharge

10 port together with the air.
[0027]

The ion generating apparatus according to the present
invention is preferably configured to comprise a holder that holds
each of the ion generating sections, wherein the holder curves in the

15 air-flowing direction and has a curved surface on which a portion
corresponding to each of the ion generating sections is opened, and
each of the ion generating sections is arranged at the opening of the
curved surface.

According to the invention, the curved surface of the holder

20  can be in contact with the circular-arc guide surface that guides the
airflow generated by rotation of the impellers in the casing,
allowing the plurality of ion generating sections to have the same
shape and the amount of ions generated by the ion generators to be
equal to each other.

25 [0028]



The ion generating apparatus according to the pgesent.iMeRtelPbabosssia
preferably configured to conprise a holdps that holds each of the ion

generating sections, wherein the holder curves in the 15 air-fl ow ng
direction and has a curved surface on which a portion correspondi ng
to each of the ion generating sections is opened, and each of the ion
generating sectionsg.jSs: ange j . c urf ace.
According to the i%9%%9?%%?H¥%5’%hpéggtggggggghgki%ﬂ@“%ﬁf%%&“éo can
be in contact_with the gircular-a ui de surfage .tha ui des_t he
ot ow gener B EhigD 1B Ak by bR Eribs YR torChe il
allowing the plurality, of .ion generating sections to have the sane

P Sespihed dh

shape and t hEPRFSAALS fated by the ion generators to be

equal to each other,. 25 ]0028 English translation of .

ST 3P2000/ 25141 1AcoordMEarp Hhe PentignnGha jpas gensratedbyithe 1o ¢ he
present invention is characterized by conprising, the ion generating
appar at us® de §6REBaHNZRRAIOMERBMEA Y Féedﬁé ﬁmf@m Flobhe {m@ipgpglow
generated by the ion 5 generating section can be included in the air
at the I'ani n&ectipaormad sach thaedhe massingmir becpmesi lagniaiar flewones
| am nar flow. Hence, the air can efficiently include the ions

gener at ed by Héwcd, dhegaimaraat efficientlyi imeludadhedasns gerteraded byt thef ion
ions included in the air, increasing the anount of ions discharged
into the roogenardting sdution,dnenbasicigntham durhof omoindbdedaontles air,
[ 00291 An ion generating apparatus according to the invention,
conpri si ng aifltredsiggdhecambutftaif ighis\dHsclhapsed ahid thotod@an and further
generators

10 enhancing purification of the room air.

[0029]

An ion generating apparatus according to the invention,
comprising a driving circuit that drives a plurality of ion generators
which generate ions, is characterized in that the driving circuit

15 drives the ion generators periodically in different phases. |
[0030]
According to the invention, the driving circuit drives the
| plurality of ion generators periodically in different phases.
This prevents each ion generator from being affected by the
20 ions generated by another ion generator (hereinafter referred to as
interference), while reducing the rate of energization and thus
extending operational lifetime.
[0031]
The ion generating apparatus according to the present

25 invention is characterized in that at least one of the plurality of ion



whi ch generate ions, is characterized in that the.driving Gi '
drives the ion generators periodically ip,di ffergrég}lli tf)aﬁséﬁglgﬂs%g[c@#fﬁ)of%éﬂ

According to the invention, the driving Circuit drives the plurality
of ion generators periodically in different phases. This prevents
each ion generator frombeing affected by the 20 ions generated by
anot her ion generat or (hereigg%%gr referred to as interference),

whil e reduci #§PEKBIHIS SHPAE, LI FROEHET 1ORUSERSEHRGi ng
operational i fethe. [ 00311 English translation of PCT/JP2009/55141
epar

13 gener at or $0P32 ated from another ion generator. [0032]
According to the invention, at_|east one ion generator is arranged
separately from andiaserdingtegheinventioppptilnast eupapnigengrator sust
t he nost-frequently-driven ion generator from another ion generator
when a pl ur alarrangedisepagetayairons anothey ioe gengratdrt. er ent phases,
the rate of reduction in the anobunt of generated ions due to the ion
gener at or s i nt er f eBynthué skpeaatingt dieleass thevwsoettfr¢@os3ily-driven ion
generator from another ion generator when a plurality of ion
generators are driven in different phases, the rate of reduction in
the amount of generated ions due to the ion generators interfering
with each other is lowered.
10. [0033]

The ion generating apparatus according to the present
invention is characterized by comprising an air-blowing fan that
blows ions generated by the plurality of ion generators to the
outside.

15 [0034]

According to the present invention, the air-blowing fan blows
out the ions generated by the plurality of ion generators to the
outside.

This prevents the generated ions from remaining in the

20  vicinity of the ion generators and prevents the amount of generated
ions from decreasing, while further suppressing the ion generators
interfering with each other and also efficiently leading the
generated ions to the outside.

[0035]

25 The ion generating apparatus according to the present



The ion generating apparatus according to the pfzeﬁsgqi Y e NGO boboSss141
characterized by conprising an air-blow g fan Hat’ bl'ows 1 ons

generated by the plurality of ion generators to the outside. 15
[ 0034] According to the present invention, the air-blow ng fan bl ows
out the ions generated by the plurality of ion generators to the

outside. This prevents the nerated ions_from.remakni Ng |
vicinity of Pﬁgelilgﬂngléﬂgaﬁ’gf%mﬁﬁ r%ﬂ?@l?ﬁéwa(ﬂ@%ﬂf‘e g?n ggﬁgr%%fog”& g
i ons from decr.easi.n ile furthe uppr i t he,i on_generators
interfering WReredndRe mg%n%ﬁer%lé 6ff€$5ﬁ§égfn$ﬁyeﬁ 3&8. IRy §HLerators.
generated i oTs to the outside. [0035] 25The ion generating apparatus
according tol®Ae6hresent English translation of PCT/JP2009/55141 14
i nvention is characterized by conprising two of the jon, generators,
wherein the drivi ndceprding tatheinuentipndihe driving cisguienbernataly
[ 0036] According to the invention, the driving circuit
al ternat eby Slrivés/tse twe ibnogémaragener at or s. Hence, when the
ion generators are alternately driven at cycles in which the anmount
of ions generated Bende whenithe ipansemecrtordaremdtemmaichy drivereat is
no |arge difference in the ambunt of generated ions conpared to the
case where twgcle®in which the amount of ions generated by the two 1on
generators becomes maximum, there is no large difference in the
amount of generated ions compared to the case where two ion
10 generators are continuously driven, while the operational lifetime of
the ion generating apparatus using the ion generators is doubled.
[0037]
An air purifying apparatus according to the present
invention is characterized by comprising: an ion generating
15 apparatus according to one of the inventions described above; and a
purifier that purifies the air which is to include ions generated by
the ion generating apparatus.
l0038]
According to the invention, the air purified by the purifier
20 can include the ions generated by the ion generating apparatus
according to any one of the inventions described above.
Hence, an ion generating apparatus in which mutual effects
of the plurality of ion generators are suppressed and the operational

lifetime of each ion generator is extended can be applied to an air

25 purifying apparatus.



10 generators are continuously driven, while th rati.onal, Lifeti
of the ion generating apparatus using thg ion ggnﬁggg‘fagsragoﬁcglpac;j&%@éd{m

[ 0037] An air purifying apparatus according to the present
invention is characterized by conprising: an ion generating 15
apparatus according to one of the inventions described above; and a
purifier thaig&urifies the air which is to include ions generated by
the ion gene %b apparatus. [0038] According to the

invention, the air purified by.the purifier 20, .can.jinclude the ion
generated by the iM@%‘ﬁ-‘é‘ﬁéﬁ‘fﬁboﬁﬁpﬁr %go%ﬁ%?léipﬁGﬁnlbe% W&gaihe
i nventions described above. ] Hence, an # eniﬁagi.ng agg.%r at us
in which nut W (EEQects 1afan abitraranatyraknp @gn&f £B118 Spp@sitive
suppressed and the operational lifetinme of each ion gener)at L jis
ext ended canitme, apglOetHe0)akn as anosrhtranynaturplranmhes), W%%@]Pil‘s‘ﬁ‘
transl ation of PCT/JP2009/55141 15 [ 00391 As descri bed above,
it has copvenidganatd iohetoritimeniioating hi(dieOanoy the dilkmimthe eiaby
nat ural nunber), which is a positive ion, and Q2-(H20)n (n is an

arbi trary natgpationwitens, Whelons lowevagaecombine, witheeadh pther and
floating bacteria or the like in the air by reaction of ions. The

ions, hovevergisspeaRi NThwst Bveadh hegheoneadtetitiappdaons Thnshe evahzéed
hi gh concentration of ions can be realized in the proximty of the

| on generat Oy %Hée?f&aﬁﬁ% A ttheohhediafaths, tlaptehyenirweicedtlasrdoids
di stance fromthe 1Ton generator becones 10 farther. Hence, even if

the concent r%’;,ggg?isolﬁfb% ﬁé“ﬁhgediéﬁélﬁé@fro}:ﬁ'%ﬁe%n%lﬁ&@@ﬂdﬁ/b@ﬁﬁnid& a

smal | -vol une ’s an experinmental apparatus, only two to

three th Sa;[‘ggﬂ?é;xg{ El;ﬂén% L0en TPEhe Eaﬂc&?tl%%mr?ﬁfij%ﬁé‘cén R gsvasll ume

space su a resrdentral space or work space.
tens of thousands/cm3 in a small-volume space such as an

experimental apparatus, only two to three thousand ions/em? at the
most can be achieved in a large-volume space such as an actual
residential space or work space.

15 [0040]

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?3
is achieved and by 99.9% when that of 50,000 ions/cm? is achieved.

20 These numbers of removal rates mean that, if there are 1,000
viruses/cm? in the air, 10 virus/cm? and 1 virus/cm3 remain,
respectively. In other words, by increasing the ion concentration
from 7,000 jons/cm3 to 50,000 ions/cm3, the remaining viruses will
be reduced to one tenth. This shows that it is very important for

25 protection against infectious diseases and environmental



15 [ 00401 The inventors, on the other hagdy hayeul.0BeripRbss1a
bird influenza virus can be renoved, in gn experinental |aboratory

| evel, by 99%in ten m nutes when the ion concentration of 7,000
ions/cnB is achi eved and by 99. 9% when that of 50,000 ions/cnB is
achi eved. 20 These nunbers of renoval rates nmean that, if there are

1, 000 vi / i,n the.ai 10,.Vi / Y . in,
respect | vel yBUFILERER tadpgeass i L cEie e 1 ¥R RIREETT
f 7,000 i ) . 1.0 50, 000 i /cn8, th ini j WLLD b
Feduced to oRESIEREHEL SRAK ShBRERIRALS ¥ hete rar Pind: thfiBEsivhy °°
protection ag&%ﬁr i nfectious diseases and environnmental English

/

transl ation JP2009/ 55141 16 purification to increase the ion
concentration in the entire residential space or.work ace where a
person or the |ikeAn iasgenerating APRAtGSRGCATANE E‘ibﬁégeﬁr%en
according to the present 5 invention is based on the know edge, .
descri beds abduwentionpisi hased en ghardnowledge descrabed aboges comnpsiag a
positive and negative ion generating sections that generate ions are
arranged in @ljmxtitpof ech genaeatorarna which postiive ansdnegatiNgtlonhe
plurality of ion generators are biased such that juxtaposed direction
of the positigemezating segiins thabgengershesionsg seatianged in agerxtapased
generator is aligned and the ion generating sections do not overl ap
wi th each ot hganher! hadjisxhapasesizéd éotthah thieQtl42hliby ofndhrgenaratoes
invention, the ion generating sections are 15 not overlapped with

each ot her i nchsiasddiRdsEhidiu:@aposed difetionéthe hositine garkr at i ng
apparatus is arranged in the air-flowi ng path such that the

j uxt aposqg diﬂ{ggiﬁ@é‘iéﬁ cBRBE A hEBlRbbntent badh 168 deerdisiel ligned

the airflow passing through near each ion generating section, 1ons

generated by 10¢+h8%:A%RHehtiMg $6&2id80 not overlap with each other in
the juxtaposed direction.
[0042]
According to the invention, the ion generating sections are
15 not overlapped with each other in the juxtaposed direction. Thus,
when the ion generating apparatus is arranged in the air-flowing
path such that the juxtaposed direction is approximately vertical to
the direction of the airflow passing through near each ion
generating section, ions generated by the ion generating sections
20 are prevented from overlapping and interfering with each other.
[0043]
The ion generating apparatus according to the present
invention is characterized in that the plurality of ion generators are
arranged in a direction intersecting with the juxtaposed direction,

25 and each of the ion generating sections generates ions toward one



20 are prevented fromoverlapping and interferipg;wth 86ach pebi8foossi
[0043] The ion generating apparatug; according to the present

I nvention is characterized in that the plurality of ion generators
are arranged in a direction intersecting with the juxtaposed
direction, 25 and each of the ion generating sections generates ions

i recti on vertdet i ARIP AR Tater et WA ke Bl faft

[ 00441 According,to the invention, ions are generated to one side of
5 the direct ¥-ically intersecting with the arrangenent
direction of [é‘sg Lon generators. Hence, when the ion generating
S.pparaftus i's gkd in tlhe air-flow ng path such that the arrangenent
irection is approximately in parallel, with the directjon, of airflo
passi ng t hrough neérCCPngmgb?P ngmé@nﬂ@nsms B ,gefl%aJF%ﬂEO gegaide

by the 10 ion_generating sections efficiently pass through the, X

ai r-flowfg ﬁ;hehhre@e@mérﬁrW:aHYtlwéem&qtnaﬁvm{bGﬁsﬁrm@giemﬁ@%ame&ﬁ%

apparatus according to the present invention is characterized in that

the i on genemdtthe ibng@emtwstars. Hence, when the ion generating apparatus is

placed in the air-flowing path such that the arrangement direction
is approximately in parallel with the djrecfion of airflow passing
through near the ion generating sections, the ions generated by the

10 ion generating sections efficiently pass through the air-flowing path
together with the airflow.

[0045)
| The ion generating apparatus according to the present
invention is characterized in that the ion generator includes an

15 opening for each of the positive and negative ion generating sections,
and a bias amount of the ion generators in the juxtaposed direction
is equal to or larger than a length of the opening in the juxtaposed
direction.

[0046]

20 According to the invention, the openings of the ion
generating sections do not overlap with each other in the juxtaposed
direction. Thus, when the ion generating apparatus is arranged in
the air-flowing path such that the juxtaposed direction is
approximately perpendicular to the direction of airflow passing

25 through near the openings of the ion generating sections, ions



15 opening for each of the positive and negati VEngiiSQ%&%@&ro@%ﬁﬁmommu
sections, and a bias anount of the ion erators 1 n the juxtaposed

direction is equal to or larger than a length of the opening in the
j uxt aposed direction. [00461 20According to the invention, the
openi ngs of the ion generating sections do not overlap with each

other in the juxta d direction. Thus, en the ion nereat i.ng
appar at us i sggp@g%%@ﬁyﬁgﬁﬂgnagt?n%%w%ae%@?ﬂsé&@ﬂ%’&%?ﬁf b
j uxt aposed direction is a(gproxi mat el y. erg ndicular to the direction
of airflow pa¥EriapPPIBEEARG IRteTARERE PRAT R48€Hf the ion generating
sections, | OES glish translation of PCT/JP2009/55141 18 generated
by the ion ge®@dating sections are prevented from overl appi ng and
interfering with each other. [0047] The ion generating apparatus
according to the pildweiom SeneXainE @pHayabHaaccoBling:to the prgeerhe i on
generators are biased toward one side in the juxtaposed direction,
and a total anwentionfishileraicberized indhajdherisnogeneratore arghiapeded
direction is equal to or smaller than a separation distance between
the positive tandrdegas side irmbhggurtaioseg diwettions andogdetal amount of
According to the invention, the positive ion generating sections and
t he negati ve [igs fgepils adh penseatoens thejpkiapededediaeatiohyisfagpraldacir
other on both sides of the juxtaposed direction. Thus, when the ion
generating appRaBbH$hhs Pbapaeationidistance between the positive and
negative ion generating sections.

10 [0048]

According to the invention, the positive ion generating
sections and the negative ion generating sections are placed
separately from each other on both sides of the juxtaposed direction.
Thus, when the ion generating apparatus is placed in the

15 air-flowing path such that the juxtaposed direction is approximately
perpendicular to the direction of airflow passing through neax the
ion generating sections, positive and negative ions generated by the
ion generating sections are prevented from overlapping and
interfering with each other.

20 [0049]

An air purifying apparatus according to the present
invention is characterized by comprising: the ion generating
apparatus according to any one of the inventions described above;

and a purifier that purifies air which is to include the 10ns

25 generated by the ion generating apparatus.



15 air-flowi ng path such that the juxtaposed di ﬁ&ﬁsthiui%
approxi mately perpendicular to the direcfjon of airf

t hr ough near
gener ated by

Mabish of PCTIP2009/55141
OW passi ng

the ion generating sections, positive and negative ions
the ion generating sections are prevented from

overlapping and interfering with each other. 20 [00491 An air

purifying ap
characteri ze

E&ﬁ)@étjs according to the present invention is

onprising: the ion generating apparatus according

to any one of the i,nvent.ion escri bed abgve: .and ifiher th .
purifies air whi chf’#‘3§°¥%ﬂ¥8h€3| ﬂa%llﬁ‘ﬁ%n‘FLBHs&%% %%Ré’rrﬁ%%é’yt}{%u?ﬁer 18
generating apparat us. glish translﬁatki&?&lof. PCTOP2009/ 55141 19

[0050] Accor @rage to Inphidetns geperat

B AP FeDST BHNEHAPRRF R ¥U

is made to include ions _generated by the_ iqn _generating appartatus
accor di ng t oacherdimgctio thminrnideny desenbee. ahei e, Henge; the ton
generating apparatus that suppresses overlapping and nutual

i nt er f er efice geheratingyapparatas thatsyppressespverlappingeted anphgal

sections may

be applied to an air purifying apparatus. [Effects of

t he | nventi onhtd:¥8Bdcel 6Ty gemeyatodtbie amplesatity iofientgemerating i ons

gener ated by

the ion generating section can be included in the air at

the | am nar fdeetioneahugrbehppletite 4t et purafyingeppeestiiam nar fl ow,
allowing the air to efficiently include the ions generated by the ion
gener ating sq@iffns afigheIereaslord the anount of ions included in the

air.

10

15

20

25

[0051]

According to the present invention, the ions generated by the
ion generating section can be included in the air at the laminar flow
section where the flowing air becomes laminar flow, allowing the air
to efficiently include the ions generated by the ion generating
section and increasing the amount of ions included in the air.
Hence, the amount of ions discharged into a room can be increased.
[0052]

According to the present invention, a plurality of ion
generators are periodically driven in different phases. This
prevents each ion generator from being affected by the ions
generated by another ion generator while the rate of energization
decreases, extending the operational lifetime as an ion generating
apparatus. Hence, the operation lifetime can be extended without
much decrease in the amount of ions dispersed in the space where
ions are discharged.

[0053]



15 Hence, the amount of ions discharged into a QAWM &aM:RE.iPABSRASES 41
[ 0052] According to the present inggntion, a plurality of ion
generators are periodically driven in different phases. This prevents
each ion generator frombeing affected by the ions 20 generated by
anot her ion generator while the rate of energization decreases,

extendi ng the oper %td(,’??@lgﬁ %ﬁ%gﬁgggén@%%‘%g%gﬁnm %gﬁ?%ﬁwgting

Hence, the operation e ex wi t hout Crease

in the anmount_of _ions.di ' - re . .

i schar ged. | 2505059 1€ BT E AT thB AP TERTE PR AR shIDBu N ipetgposed
According to fhe preseni i.nvention,.when the ion _generat] appar at us
is placed i n PHEtHR -Of It%ﬁilﬂﬂ eenet Akne, SeGhiene ﬁ%a}gﬁﬁ?ﬁ@é@(}%i rection
of the ion generating .sections.is approxi.natel er pendi cul,ar to.the
di rection of WP?P@WQ‘H% et@?@ﬁéﬁ&@i?&ﬁﬂ&’ éag%‘ﬁ"p%@?'@l’é’t}} R§ar the
sections, the ions generated, by &E%j on generati ections are,.
prevent ed5f r AN BeNET IS HEHRNS, RS g@l%'attﬁdggbﬂl%i‘% generating
This can prevent nutual interference of ions and can alleviate
decrease in isentigosane pravesrteddrenc gvedappingand mteriring with each
generators are arranged in a collective manner. [Brief Description of
t he Draw ngslothep54] FIG 1 is a vertical section side view
illustrating the configuration of an air purifying apparatus
according to the prHBsierdanprévarnmwmal interferéhe ofions anflraam vi ew
illustrating the configuration of a main part of an air purifying

appar at us accgiekiinge dectdsepireiangehoyvativhafficiency, evenRvBendtliesian
side viewillustrating the configuration of a main 20 part of an air

puri fyi ngoappairdratofs 8¢ drPinged they peléseive nwenér.on.
[Brief Description of the Drawings]

[0054]
FIG. 1is a vertical section side view illustrating the

configuration of an air purifying apparatus according to the present

15 invention.

FIG. 2 is a front view illustrating the configuration of a main
part of an air purifying apparatus according to the present
invention.

FIG. 3 is a side view illustrating the configuration of a main

20  part of an air purifying apparatus according to the present
invention.

FIG. 4 illustrates (a) a front view and (b) a side view of the
configuration of an ion generator in an air purifying apparatus
according to the present invention.

25 FIG. 5 is a layout of measurement performed in a room of




FIG 4 illustrates (a) a front view and (b) a sgdggu -
configuration of an ion generator in an gr purF%gﬁh\r%g%ggia?fggﬁgmgm141

according to the present invention. 25FIG 5 is a |ayout of
measur ement perfornmed in a room of English transl ation of
PCT/ JP2009/ 55141 22 ratios of ion concentration shown in FIG 13 are

Flegtsh(rag.rrenz itheéﬁlF g&ﬂ’%’%o‘:"&‘f ??#@%L%Hﬁgg%g’%ﬁg% aﬁgﬁﬁﬁgﬁgin ieﬂ)%\/nen t wo
on generators are,constant.ly tur,ned on and when th t y
T pa s phig s
?lsjt :I ntrag n?gﬁ?ﬁ:iﬁ?@n?aevﬁ! t ﬁr nately turned on and off. FIG 16
conc_e%t r g_t i on showdI(n Gfliﬁcaa_%%r 5 esﬁ\égbgg%dg%@%%(eﬁﬂ‘%flrg .n%f’?/lléé)?i cal
ppar At Us 5aC CORBENFALDIAT AROSINENOE SPESHE R RRREIGH
embodiment of the present invention.
FIG. 7 is a front view illustrating the configuration of a main
part.
FIG. 8 is a side view illustrating the configuration of a main
10 part.
FIG. 9 is a block diagram illustrating schematic
configuration of a control system of an air purifying apparatus.
FIG. 10 is a flowchart illustrating a processing procedure of
a CPU that drives an ion generator.
15 FIG. 11 is a timing chart of a driving signal input from each
of output interfaces to a control input.
FIG. 12 is a circuit diagram illustrating an example of
connection of an ion generator and an ion generator driving circuit.
FIG. 13 is a table illustrating an example of measurement in
90  a room for ion concentration and ion balance when one ion
generator is constantly turned on (driven) and when it is alternately
turned o‘n and off, and for ratio of ion concentration obtained when
the ion generator is constantly turned on to ion concentration

obtained when it is alternately turned on and off.

25 FIG. 14 is a graphic chart in which average values of the




FIG 18 is a front viewillustrating the config |
part. 15FIG 19 is a side view illustratsng theg%g%%ft?aaﬂag%% (lﬁggﬁgﬁmgmﬂ

mai n part. FIG 20 is a front viewillustrating an outer
appearance of an ion generating apparatus. [Description of Reference
Codes] 20 [0055] 1housing 1llsuction port 12di schar ge port 2air bl ower

25 21inpell et at1osgofJ 1?)?1 éornaé%%lt%é.élglq sh OV?I?H’I%:E?@O?Q re pjio%ﬁ?'ed2 2casing

FIG. 15 is a table illustrating an example of measurement in
a room for ion concentration and ion balance when two ion
generators are constantly turned on and when they are alternately

5 turned on and off, and for ratio of ion concentration obtaiﬁed when

the ion generators are constantly turned on to ion concentration
obtained when they are alternately turned on and off.

FIG. 16 is a graphic chart in which average values of the
ratios of ion concentration shown in FIG. 15 are plotted.

10 FIG. 17 is a vertical section side view illustrating the
configuration of an air purifying apparatus according to an
embodiment of the present invention.

FIG. 18 is a front view illustrating the configuration of a
main part.

15 | FIG. 19 is a side view illustrating the configuration of a main
part.

FIG. 20 is a front view illustrating an outer appearance of an
ion generating apparatus.

[Description of Reference Codes]

20 [0055]
1 housing
11 suction port

12 discharge port
2 air blower

25 21 impeller



22a circul ar-arc guide wall 22b bl owi ng port 3f lﬂlllgﬁis%rm%ﬁ.duTc;tPC,E‘iE%bglﬁm

generator 51, 52 ion generating section §3holder Tam nar t1ow section

10 2air blower 3filter (purifier) 4duct 51 on generator 6notor 15
12di scharge port 2linpeller (air-blowi ng fan) 22casing

22 casing
22a  circular-arc guide wall
22b  blowing port
3 filter
5 4 duct
5% ion generator
51, 52 ion generating section
53 holder
F laminar flow section
10 2 air blower
3 filter (purifier)
4 duct
5 ion generator
6

motor

15 12 discharge port

21 impeller (air-blowing fan)
22 casing

30 CPU

31 ROM

20 32 RAM

33 fimer

37 air-blower driving circuit

38 ion generator driving circuit (driving circuit)
1 housing

25 2 air blower




30 CPU 31 ROM 20 32 RAM 33timer 37ai - bl onefrelpitgrstifoncy PEUTEO05141
38i on generator driving circuit (drivi n924ci rcuit) 2lhousing 25 2air

bl ower English translation of PCI/JP2009/55141 24 3filter (purifier)
4duct 5i on generator 6nmotor 5 llsuction port

3 filter (purifier)

4 duct
5 ion generator
6 motor

5 11  suction port

12 discharge port
21 impeller
22 casing
92a  circular-arc guide wall

10 51, 52 ion generating section (positive and negative ion generating
section)
bla, 52a opening
500 1ion generating apparatus
501  holder

15 L3 opening length
14,15, 1.6 amount of bias
[Best Mode for Carrying Out the Invention]
[0056]
Embodiment 1

20 The present invention will be described in detail based on
the drawings illustrating an embodiment thereof. Here, an air
purifying apparatus is described as an example. FIG.lisa
vertical section side view illustrating the configuration of an air
purifying apparatus according to the present invention. FIG.2is a

95 front view illustrating the configuration of a main part, FIG. 31s a



12di scharge port 2linpeller 22casing 22a circul 318l Cndibds podimooohs1a1
51, 52 ion generating section (positive gnd negative ion generating
section) 5la, 52aopening 500 ion generating apparatus 501 hol der 15
L3opening length L4, L5, L6 anpbunt of bias [Best Mdde for Carrying

Qut the Invention] [0056] Enbodiment 1 20The present invention wll

be described g, %év%iﬂlu%%faetqngnche configuration of a main part, and FIG. 4

illustrates (a) a front view and (b) a side view of the configuration of
an ion generator.
[0057]

5 The air purifying apparatus illustrated in FIG. 1 includes: a
housing 1 having a suction port 11 on a back wall 1a and having a
discharge port 12 on a top wall 1b; an air-blower 2 arranged at a
lower part in the housing 1; a filter 3 arranged inside of the suction
port 11 to let through the air suctioned from the suction port 11 by

10 the air blower 2 while eliminating foreign materials in the air to
clean the air; a duct 4 arranged between. the air blower 2 and the
discharge port 12 and formed as an air-flowing path that lets
through the air to the discharge port 12; and an ion generator 5
having two ion generating sections 51 and 52, which make the air

15  blown by the air blower 2 include positive and negative ions. The
air purifying apparatus is configured to make the air blown by the
air blower 2 include positive and negative ions generated by the ion
generating sections 51 and 52, and to discharge the positive and
negative ions from the discharge port 12 to the outside together

20  with the air.

[0058]

The housing 1 forms an approximately rectangular
parallelepiped having a bottom wall 1lc with a shape of a rectangle
(quadrangle) in planar view, a front wall 1d continuing into two

25 sides of the bottom wall 1c, side walls continuing into the other two



the drawings illustrating an enbodi ment thereof 5 Jar €, .88, & veraro0mss141
purifying apparatus is described as an egganpl e. G 1is a vertical
section side viewillustrating the configuration of an air purifying
apparatus according to the present invention. FIG 2 is a 25 front
view illustrating the configuration of a main part, FIG 3 is a

English t Fati f +PCI/ JPR0PI/ ' ' [ '

CSEf! g at | oRFe %@f ka:{gﬂ‘%aﬁgﬁ At SRR Sl pad S thRorRe fH,
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o eehatos horkiston SehatoRaria P TashidRb e PA D 8eS

| ower part in the hou 'isgﬂal; a filter, 3 arrangad i nsi de of the

suction port ¥hiled %@Whézeﬁfra geels; r & Watls st i on
port 11 by 10 the air blower 2 while elimnating_foreign yaterjals in
the air t6 clengitiiddnal directiprbeingpn cbihabeHbside wallsis, 2
and the discharge_ port 12 and forned as an air-flowing path that lets
t hr ough the ginovided ba Biestommpdl pbrt 12; and an ion generator 5
having two ion generating sections 51 and 52, which make the air 15
bl own by the [BD69bl ower 2 include positive and negative ions. The air
purifying apparatus is configured to make the air blown by the air

bl ower 2 include pdBhé¢ avebbowlen@deringea icolindyicedratddehyrifhgal shhape
generating sections 51 and 52, and to discharge the positive and
negative | Onﬁléﬁ@l? dRenth 618102 Veviphrits tatditoh kb aftiberaegéd beichkeanO

with the air. [0058]

10 forth, and a casing 22 in which the impeller 21 is housed to be
rotatable. A motor 6 which drives the impeller 21 is attached to
the front side portion of the casing 22.
[oo60]

The impeller 21 is a multi-blade impeller having a plurality

15 of blades 21a with the side of its rotating center displaced in the
rotating direction relative to the outer edge. In other words, itisa
Sirocco impeller (Sirocco fan) having a circular-cylindrical shape.
One end of the impeller 21 has a bearing board. The output shaft
of the motor 6 is attached to a shaft hole opened at the center of the

20 bearing board, which functions such that the air taken in from an
opening at the other end to an air hole at the cenfer is released from
between the blades 21a on the outer circumference.
[0061]

The casing 22 has a circular-arc guide wall 22a that guides

25 the airflow generated by rotation of the impeller 21 in the rotating



The housing 1 fornms an approxi mately rectangul am,@ar @l.bigle i feedrzooossial

having a bottomwall Ic with a shape of a7rectangle (quadrangle) in
pl anar view, a front wall id continuing into two 25 sides of the
bottomwall |Ic, side walls continuing into the other two English

transl ation of PCT/ JP2009/ 55141 26 sides of the back wall |a and the
bot t om wal | re@tﬁ'gneﬁ ﬁeré!%el tllu%) u]?jg naI EE'&HE‘ﬂBW tal%ljovﬁfngaport 22b
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blowing port 22b forms a square-tubular shape that protrudes from
a part of the circular-arc guide wall 22a in the direction of the
tangent line of the circular-arc guide wall 22a. Moreover, the
casing 22 forms the shape of a deep dish, including a casing body 2a

10 having the circular-arc guide wall 22a, the circular partition wall
22¢ and an opening for a blowing port 22b, and including a cover
plate 2b on which the portion corresponding to the opening of the
impeller 21 is opened and which closes the open side of the casing
body 2a, the cover plate 2b being attached to the casing body 2a

15 with a plurality of male screws. The circular-arc guide wall 22a
constitutes a rectification body that rectifies the airflow generated
by rotation of the impeller 21. A circular-arc air-flowing path 22d
between the circular-arc guide wall 22a and the circulax-arc
partition wall 22¢ forms a laminar flow section F.

20 [0062]

Thus formed circular-arc guide wall 22a of the casing 2 has a
penetration hole corresponding to the ion generating sections 51
and 52 as well as an attachment hole separately arranged from the
penetration hole, the ion generator 5 being attached by a male

25 screw which is screwed into the attachment hole.



The inpeller 21 is a nmulti-blade inpeller having,asplkibalh biypchopsfossial
bl ades 2l1a with the side of its rotatingggenter displaced in the

rotating direction relative to the outer edge. In other words, it is
a Sirocco inpeller (Sirocco fan) having a circular-cylindrical shape.
One end of the inpeller 21 has a bearing board. The output shaft of
the notor 6 L@Oggﬂ ached to a shaft hole opened at the center of the
20 bearing board, which functions such that the air taken in froman

opening at the oth end i -5 B

from between the b?@&%@uﬁ% @%n{f‘%é %ﬁ%ﬁ%@%ﬁf er ncg}.lﬂfél’g%w&dend
The casing 22 has a.circul gr-afc qui de 224a- iLdas 2

airflow gener%ﬂngbm&}lg H}tﬂﬁ%%@wﬂ%ppﬁ%@%&n‘gﬁﬁhﬁﬁpﬁer g%@%ﬁ;ﬁened,
English transl a(&i_on of I;ﬁl’{)&aPZOO /5;1?4111 27 directjon to jpcrease tlpe
Speed of the SAAEF SWCLIAENCIAPRIPEN S GShEdar d1d i SoRes PG
the circular-arc guide wall 22a to on girectio of the tangent,line
of the ci cul 2p- aMorpeves, e éuﬂﬁéﬁ méi‘d &S enecl ﬁr"‘-’%ﬁcfapﬁpﬁg?g%a\i%g
22c arranged between the circunferentjal 5 surface of the.inpel Ilg 21
and the circubme davesctipn abthetangent lmecobthmenguir are gyife fall£2a
squar e-tubul ar shape that protrudes froma part of the circular-arc
gui de wal | 22from thadldiviegrorh 22b, anothen gade walhdbowitiha separation
circular-arc guide wall 22a. Mreover, the casing 22 forns the shape
of a deep di sistanct dirbhmothe casiside boaly g?adhaﬁmcrhesmgﬁ@mﬁharc
guide wall 22a, the circular partition wall 22c and an opening for _ a

bl owi ng port BREwimngort22lidh hack walledc phatimudhgdntediheortehsideowelloba
corresponding to the opening of the inpeller 21 is opened and which

cl oses t hgy opgAdsinisthel dile wallidlgahddyericallyharenvesd, ded @ Zonbevald
attached to the casing body 2a 15 with a plurality of male screws.

The circular- aaﬁngtw Hecpalhtiddaliconstd fmhe bad Wdltatigadeedly t hat

rectifies the airflow generated by rotation of the inpeller 21. A

Ciroul ar-ar ¢ gbprdd QUAGPROLIATNELIRERRbe The Aot Qriidredied|

22a and the crrcular-arc partition c forms a | am nar flow

oo 2R, N SOPEF S Bt GUL R nclmpaate o
sections S 46 front wall 4d, and to guide the air blown out from the blowing
15 port 22b to form laminar flow along the one side wall 4a, back wall
4c and front wall 4d. Moreover, on the front wall 4d, a penetration
hole corresponding to the ion generating sections 51 and 52 as well
as an attachment hole which is separated from the penetration hole
are opened. The ion generator 5 is engaged into the penetration
90  hole on the front wall to be facing the laminar flow section F and is
fixed by a male screw which is inserted into the attachment hole.
[0064]
The ion generator 5 includes: two ion generating sections 51

and 52 that are separated from each other in a direction

95 intersecting with the flowing direction of the air sent by the air




- and 52 as well as an attachnment hol e separ at el y gasiliaRg8skioh 6omTiPuRoass5141
penetration hole, the ion generator 5 beksng attached by a male 25
screw which is screwed into the attachnent hole. English translation
of PCT/ 3P2009/55141 28 [ 00631 The duct 4 forms a square-tubul ar shape
with its |lower end continuing into the blowing port 22b and its

upper end bei opened b.S gk f rg{ﬁgp I $d1t4He t§3REABnbOdy
2a and the cc}agpve%@t%pgg’%%fe%éélg%\%géﬁb{iﬁgaguct 111‘53’:%% u%gs one s?de
wal | 4a arranged along one directi f I :
circular-arc ‘?}@tb%gfse%égn? Pﬁn’?}[“ﬁgs %I‘%}vﬁtI %gﬁ%(@?'? rg?ZtHQ@r}g%ste{r}?%ll%%
wall 4b with a separation.distan fr t he onegsi - qr adyal |-

i ncreasi ng fr%?ﬁ?l{%’él%g 8&?‘38115%’?'1’ @2%{18%&?(W%If$&g®%€énc{tll%i ng’(?llen)é(r)l
t he one side wall 4a 10 and anot her sj | 4b and verticall
arranged, andgeDeiadat s qor&quﬁsg&g gg&%@b?d??‘ﬁ?% f%ﬁfﬁ@gf %e&ﬁ%‘%‘he

back wal | 4c gradual ly_decreases, fromthe bl ow ng po 2 The ,duc

4 is confifgursappbenhxolagedo & nn gen@%@%ﬁe@iﬁﬂ%ﬁs&ﬁ Eiﬁ’éb é?&getf}?gi %
the inpeller 21 of the front wall 4d, and to guide fhe air ﬁléown
out from the himgenerdiSngsectipzls Ybandr b3 CanFaEPTINY 1&&%@% one
side wall 4a, back wall 4c and front wall 4d. Mreover, on the front
wal | 4d, a pegehewiteansol e corresponding to the ion generating
sections 51 and 52 as well as an attachnment hole which is separated
from the penefa@slon hol e are opened. The ion generator 5 is

engaged into the penetration 20 hole on the front wall to be facing
the lam nar flow sefThiedpnfo@iskdting skeidohy 54 antldSbavw dikchirges

inserted into the attachnment hol e. _

10 electrode convex sections 51a and 52a having peaked shapes as well
as dielectric electrode rings 51b and 52b that enclose the discharge
clectrode convex sections 51a and 52a, which are arranged at the
central parts of the dielectric electrode convex sections 51b and 52b,
respectively. The ion generator 5 is configured such that one ion

15 generating section 51 generates positive ions while the other ion
generating section 52 generates negative ions.

[oosel
The ion generating section 5 is attached to the circular-arc
guide wall 22a constituting the rectification body of the casing 22

90 and on the front wall 4d of the duct 4, and has two ion generating
sections 51 and 52 arranged at a position intersecting with the
flowing direction of the air.

[0067]

For the ion generator 5 attached to the circular-arc guide

25 wall 22a of the casing 22, three of them are held by one holder 53.




[00641 The ion generator 5 includes: two ion geRghal |Nd.866isc@RS0dAs5140
and 52 that are separated from each otheggin a direction 25

intersecting with the flowing direction of the air sent by the air
English translation of PCT/3P2009/55141 29 bl ower 2; a power feeding
section that supply voltage to the ion generating sections 51 and 52;

and 2 Mol der e ke B0k 5.k 2 BEASERLIAGECH ol e i 11
Sect| ons. 51 FHPsTIY et AEVABR Deraran hy’ ssb el @t BRheL, ™
secti ons. 81 dCUaTAeE RN aIbelehaRR e g i SISt i g dirgffon
Sb and 525 IRGET@ITESIEREha HET B AR (B BRc s F e 51
SRR LECE AN
generator 5 is confi gur ed such that one ion 15 generating section 51
gener at es possadtions dohandhbRefithe thmeerionaze pB3 Prayesamangedsuch
generates negative ions. [0066] The ion generating section 5
i s attached tihdththepolarity immadpegealva khe 2elativielyi-biasedgdrretion
rectification body of the casing 22
while there is no overlapping in the air-flowing direction. The ion
generating sections 51 and 52 of each ion generator 5 face the
10 casing 22 from the penetration hole. Furthermore, the attachment
side of the holder 53 to the casing 22 is curved toward the
air-flowing direction, having a curved surface 53b on which three
portions are opened, each corresponding to the ion generating
sections 51 and 52, which are arranged at an opening 53a of the
15 curved surface 53b.
[0068]
The air purifying apparatus constituted as above is installed
near a wall in a residential room such that the suction opening 11
comes on the side of the wall.
20 [0069]
The air blower 2 is driven to rotate the impeller 21, which
causes the suction port 11 to suction the air in the room into the
housing 1 and generates an air-flowing path between the suction

port 11 and the discharge port 12, while the filter 3 eliminates

95 foreign materials such as dust in the suctioned air to produce clean



20 and on the front wall 4d of the duct 4, and hagi WR«kOR {RPBFBIlsEG1
sections 51 and 52 arranged at a positiogiintersecting with the '

flowing direction of the air. [0067] English translation of

PCT/ JP2009/ 55141 30 The three ion generators 5 are juxtaposed
separately fromone another in the air-flowng direction (the arc
direction of t.he circular-arc guide wall 22a) and are relatively
bi ased in a d'fection intersecting with the air-flowing direction

(the directiO@ 9b the 5 rotation shaft of the inpeller 21). Moreover,
t he i on gener 0i (11 sections 51 and 52 of the three ion generators 5

are arranged such that the polarity i equal in.the ..

rel ati vel y- bi ased C;FIP%@H Bﬁgﬁﬁbrg%%ﬁéﬂgg{%ﬁﬁﬁgﬁ%ﬁﬁrhedi 1tq the
air-flow ng direction. The iop generati sections quﬁ. and, 52 o@leach
i on gener at orcasing & phihe guchlaWer 32 1 HRE HE it igned,infg the
Furthernore, the attachnment sjde .of the_ hol der 53uéo the ca in(%ézz LS
curved t oar ccasheg A% becamen dhei aistoroalonmihe gueuday deg Pary vea)
on which three portions_are opened, each corresponding to the ion
generating sed2¢ ensusd thedspellem2dwhile be the cBEEMKIgre3a
of the 15 curved surface 53b. [b00681 ~ The air purifying

appar at us consirrflowedg pathi2Re betwieant thid egtcnlarare pariition wall 22¢ and
residential roomsuch that the suction opening 11 comes on the side
of the wall. & (B06Yr-arc guiddhealhi2abl dlike azrflewdisineetifiesl bytthee
the inpeller 21, which causes the suction port 11 to suction the air
in the room ig@reuldiearepaidewhlbhgagend bacemeanlammsy Hoinat flae h

bet ween the suction port 11 and the discharge port 12, while the
filter 3 g ind1A@sr flow section F of the circular-arc air-flowing path 22d. The
air passing through as laminar flow at the laminar flow section F is
guided along the circular-arc guide wall 22a to the blowing port 22b
as indicated by the arrows X of dashed double-dotted lines in FIG. 2
and is blown out into the duct 4 from the blowing port 22b.
15 [0071]

The ion generating sections 51 and 52 are arranged on the
circular-arc guide wall 22a of the casing 22 in the air blower 2, so
that the ions generated by the ion generating sections 51 and 52 can
effectively be included in the air of laminar flow passing through in

20 a comparatively-narrow path of the laminar flow section F along the
circular-arc guide wall 22a. Moreover, the air passing through
along the circular-arc guide wall 22a flows at high wind speed,
allowing the air to more effectively include ions.

[0072]

25 Furthermore, the ion generator 5 has two ion generating



25 foreign materials such as dust in the suctionggd.i n
clean English translation of PCT/JP2009/355141 3%%91& ‘r:rfim%%o%vﬁwmgmmﬂ

The air passed through the filter 3 is suctioned into the casing 22
of the air blower 2. Here, the air suctioned into the 5 casing 22
becones the airflow along the circular-arc partition wall 22c around

the inpeller 21 whilg-bel sent _to..the.ci - Al C1akY, 4 ath
22d g bet W|eF nt sf%:t{:ql}scﬁ} z?lmggg agﬁaé lplog }téﬁﬁﬁatéﬁgéghﬁ &t}ﬂgﬁ%lﬁdromr{fh‘rg - gr C
gui de wa 22 The aigflowis rectifi byt Clgr.C - i :
\N(I':;]ﬂ | 22a ?nd @%@8%@9 qfra/ﬁth%%]rrtﬂ BHWEERSTE ﬁgefélmgﬁfﬁgrpﬁ%%rﬁsgé&eggﬁ o
the circul ar-ar ir-flown th 22d. T i i

| am nar 11 ow meiudes iend Har thd Bt B0 opllivine Bt e chipctively
circular-arc guide wall 22a to the blowi ng port 22b as indicated by
the arrows X BiclydeReBsdoubl e-dotted lines in FIG 2 and i s bl own out
into the duct_4 fromthe bl ow ng port 22b. 15[ 0071] The ion
generati ng seldG@ls 51 and 52 are arranged on the circul ar-arc guide
wal | 22a of the casing 22 in the air blower 2, so that the ions
generated by the i oMagenwentihmgesion: gemeratoraprisoarrangsd seRakadely be
included in the air of lam nar flow passing through in 20 a

conpar at i vel yfian oow pasthenf irt tiee hinfloaving divestioni afrclpaniaingvhile the
circular-arc guide wall 22a. Mreover, the air passing through along
the circul ar - ghfecglorigenardto?dd htowslaivdlydiiaseddnspdadctain owi ng

the air to nore effectively include ions. [0072] 25Furthernore, the
i on gener at or j§tdrascting with gienaieflogdng direction so as to avoid overlapping
10  of the ion generating sections 51 and 52 of the ion generators 5 in
the air-flowing direction. Such arrangement of the ion generators
5 increases the number of portions where the air includes ions for
" the first time and prevents positive ions and negative ions
generated by the ion generating sections 51 and 52 in the ion
15 generators 5 from canceling each other out. Accordingly, ions can
more effectively be included in the air without increase in the size of
the casing 22.
[0074]
The positive and negative ions included in the air passing
20 through as laminar flow as described above are mixed together
when the air is blown into the duct 4 from the blowing port 22b of
the casing 22. |
[0075]
The duct 4 is configured such that the air passes through as

95 laminar flow along the one side wall 4a, back wall 4c and front wall



English translation of PCT/3P2009/55141 32 sectigRgnknsRRE o0 2c@ip2080/55141
position intersecting with the flow ng diggection of the air to

I ncrease the nunber of portions where the air includes ions for the
first time, allowing the air to nore effectively include ions. 5

[ 0073] Mor eover, three ion generators 5 are arranged

separately 198 H€ iy Q1 44 thie Ahket kA })‘ybs_rs%ﬁjoﬁ%hoﬁs H,@aAa i 1

whil e the thréee ronh generators arere lased I'n a direction
intersecting with,the air-f ' ' ' ' th
over | app ng. 15001 BEned i eREr AR STl Wl 223 HRSRL. | Honce, the
generators 5 in the.ai{-flow ng direction.. Suc t
i on gener at or 811514 nggé%%sfpﬁggarﬂﬁﬁgga@fve 8?% %}eﬁéﬁgggaﬁg‘e{:}%{ (r:é'glﬁg 22
includes ions . for the first tinme an revent,s .positi.ve ions _and,.
negative i onsy %raé{?'éﬂom‘?rti‘éa]iléﬁrﬁ'éeﬁ%mﬁ}lﬁﬁ t@@cﬁ‘?% esANd Presdive,
the ion 15 generators 5 from canceling each other out. A di ngl
i ons can nr el géﬂﬁm%dh%tﬁﬁépﬂc%‘dlqrﬁ%c%s‘é? oRp %‘E‘&fﬁ%?ﬁrfgﬁq%at
the size of the casing 22. [0074] The positjve and _negative ions
i ncl uded i n t Hee giuct g@pn@aangtn]h%@gw% fPfldﬁW?dFl the@#its descri bed
above are m xed together when the air is blown into the duct 4 from
t he bl ow ng ptB(B@7 b of the casing 22. [0075] English translation of
PCT/ 3P2009/ 55141 33 4d, the front wall 4d that makes the_air pass
through as | ani nar LG Shavadgyouhof emersatiemyeseperformed insgrem for
thereon. Henhce, the air in which positive and negative ions are
i ncl uded in t khecdsblgwd2out from a discharge port of an air purifying
10 apparatus according to the present invention installed on a floor in
aroom. Table 1 shows data indicating the result obtained by
measuring the amount of ions in a room. When the amount of ions
was measured at A to E points in the room for the conventional air
purifying apparatus including an ion generator and for the air
15 purifying apparatus according to the present invention, the result
shown in Table 1 was obtained. In FIG. 5, the room has a floor
space of 5.1m X 5.7m while the air purifying apparatus is installed
on the floor separated by 0.3m from one wall on the 5.7m side. The
measurement point Ais positioned at a portion separated by 0.1m
90 from one wall of the 5.1m side in the room, including points 1, 3 and
5 on the 5.7m side. The measurement point C is positioned at the
center of the 5.1m side in the room, including points 1, 3 and 5 on
the 5.7m side. The measurement point E is positioned at a portion

separated by 0.1m from the other wall of the 5.1m side in the room,

95 including points 1, 3 and 5 on the 5.7m side. Moreover, the




in the air-blower 2 can further include the posid e .aRkiReomdriFBoorsia
ions generated by the ion generating sectgyons 51 and 52 arranged at

the duct 4, increasing the anmount of ions in the air. [0076]
FIG 5 is a layout of neasurenent perfornmed in a roomfor the air
bl own out from a discharge port of an air purifying 1.0 apparatus

according to the present ..nvents I . I i :
Tabl e 1 ShowdPGarar A 48 teanb i BRees iy M st BB ine
amount of ions jin a.,rqgem Wen t amount of ieon .
Fo E por nt st MEAB R amoEms AanBEnpr sronEy B M7 TRRBYL 38 sitkithee
including an ion geneyator,.and f t air 15 puri.fying. apparat us
accordi ng to 1R %ﬂ’é@éﬁ%’ Ofﬁ%ﬂfﬁ%a,ar{hﬁ@? é’éﬂ"\:‘bgg Ht%giaﬂwﬁg%néa@% er
obtained. In FIG 5, the roomhas a floor space of 5.1m X 5. 7mwhile
the air puri f@ﬁwglsé‘ﬁ?ﬁ%)rﬁ%the%r-i nstalled on the floor separated by
0.3mfromone wall on the 5 7mside. The neasurenent point Ais
positi oned at[Qé)T’ﬂc]rti on separated by 0.1m 20 fromone wall of the
5.1mside in the rogm including points 1, 3 and 5 on the 5. 7m si de.
The measurenelfaldeidt Cis positioned at the center of the 5.1m side

in the room including points 1, 3 and 5 on the 5. 7mside. The
measurenent point E is positioned at d'4Blifidn separated by 0.1mfrom

the ot her waH—ef—the—S—tmshte—+n—thergom 25— ncl ,
and 5 on the| BEARGREMENDr eq¥eION he EngPI@N tr ans| [@3THRIJEZATION
PCT/ 3P2009/ 553 4ix34 measur emaniuNiBRR S I QNUMBRRY M N eQiMBRE b
start of blow ng out, while tijhe anount of| 1 ons corresponds to_ the
number of pogitive ions (nunhédF HONSemd) ¢ /GF HaNSfomd) nj AGNS Off IONS/em?)
negative ions (nunbeyy of iong/cmgyg pobhe |air. 45[yY7]| [ Tabl e 1]47,000
A3 300,000 340,000 63,500
Ab 80,000 90,000 80,000
Cl 32,000 34,000 32,000
C3 15,000 18,000 15,000
C5 47,000 57,000 47,000
El 18,000 18,000 18,000
E3 27,000 33,000 27,000
E5 27,000 30,000 27,000
AVERAGE
NUMBER IN
MEASUREMENT
POINTS 66,111 74,111 39,611
INCREASE RATE %
154

NOTE THAT THE MEASUREMENT POINT A3 CORRESPONDS
10 TO AN AVERAGE VALUE OF A1 AND A5.

[0078]



TABLE 1 MEASUREMENT POl NT (-0I ON (NUMBER OF | ONGLG: WRER
| ONS/ cm) STERI LI ZATI ON | ONNUVBER OF | ONS36F | ONS/ %ﬁ?) “ﬁlktz%lf %ﬂgg 47 65(%1
47,000 A3 300, 000 340, 000 63, 500 ’
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From the measurement result shown in Table 1, the average
amount of sterilization ions at the measurement points is 39,611
(ionsfcm?), the increasing rate being 154%. This verified that the
amount of ions discharged in the room can be increased.

Furthermore, it has conventionally been known that
H+(H50)m (m is an arbitrary natural number), which is a positive
ion, and 02 (H20)n (n is an arbitrary natural number), which is a
negative ion, are sent out in the air to sterilize floating bacteria or
the like 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 generating element, the
concentration thereof is rapidly lowered as the distance from the ion
generating element becomes farther. Hence, even if the
concentration of ions can be several tens of thousands/cm?® in a
small-volume space such as an experimental apparatus, only two to
three thousand ions/cm3 at the most can be achieved iﬁ a
large-volume space such as an actual residential space or work’
space.

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/cm3
is achieved and by 99.9% when that of 50,000 ions/cm? is achieved.
These numbers of removal rates mean that, if there are 1,000
viruses/cm3 in the air, 10 virus/cm? and 1 virus/cm?® remain,

respectively. In other words, by increasing the ion concentration
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from 7,000 ions/cm3 to 50,000 ions/cm3, the remaining viruses will
be reduced to one tenth.

This shows that it is very important for protection against
infectious diseases and environmental purification to not only send
out highly-concentrated ions but also increase the ion concentration
in the entire residential space or work space where a person or the
like lives.

[0079)

Note that, in the embodiment described above, three ion
generators b are arranged on the circular-arc guide wall 22a of the
casing having the laminar flow section F where the flowing air
becomes laminar flow, while one ion generator 5 is arranged on the
front wall 4d of the duct 4 having the laminar flow section F where
the flowing air becomes laminar flow. Additionally, the portion
where the ion generator 5 is arranged is not particularly limited as
long as the ion generator 5 is arranged at the laminar flow section F
where the flowing air becomes laminar flow. For example, it may
be arranged at least one of a portion continuing into the circular-arc
guide wall 22a of the blowing port 292b, the circular-arc guide wall
92a and the front wall 4d of the duct 4.

[0080]
Embodiment 2

An embodiment in which the ion generating apparatus

according to the present invention is applied to an air purifying

apparatus will be described below. FIG.6isa vertical section side
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view illustrating the configuration of an air purifying apparatus
according to the present invention. FIG. 7 is a front view
illustrating the configuration of a main part. FIG. 8 is a side view
illustrating the configuration of a main part.

[oo81]

The air purifying apparatus illustrated in FIG. 6 includes: a
housing 1 having a suction port 11 on a back wall 1a and a
discharge port 12 on a top wall 1b; an air blower 2 arranged at a
lower part in the housing 1; a filter (purifier) 3 arranged inside of
the suction port 11 and letting through the air suctioned by the air
blower 2 from the suction port 11 to eliminate foreign materials in
the air and to produce clean air; a duct 4 arranged as an air-guiding
path between the air blower 2 and the discharge port 12 to guide
the clean air toward the discharge port 12; and an ion generator 5
that generates positive and negative ions in the clean air sent by
the air blower 2. The air purifying apparatus is so configured as to
discharge the positive and negative ions generated by the ion
generator 5 to the outside from the discharge port 12 together with
the clean air sent by the air blower 2.

[0082]

The housing 1 forms an approximately
rectangular-parallelepiped shape and has a bottom wall 1c forming
a rectangle in planar view, a front wall 1d and a back wall 1a
continuing into two sides of the bottom wall 1c, side walls

continuing into the other two sides of the bottom wall 1c, and a top
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[0078] English translation of PCT/JP2009/55141 35 Fromthe
nmeasurenent result shown in Table 1, the average anobunt of
sterilization ions at the nmeasurenent points is 39,611 (ions/cn), the

lgg%ggtf%;g%air Ft Sﬁee'n”zn Saatsioh §8¥€22%8993§b%3% redaIB Pl tts ! O1°
nunber)  whi & )nﬁg%dlaai%ef&% Oy s Bt e B EBX%&% ﬁ?l%?'“‘*k
sterilize fl o‘é[’é‘nngg’ t?rsfil'?? a} t I \églﬂlfg'tﬂf f%ﬁfl{]gt)ﬁ%%ltct{i‘%#seh&%ﬁgts
ons, however onrg%t?maﬂedl\é\éétmn being on the sides of the both side walls.

5 [0083]

The air blower 2 forms a cylindrical and centrifugal shape
having an impeller (air-blowing fan) 21 with its rotation shaft
arranged back and forth and a casing 22 in which the impeller 21 is
housed to be rotatable. A motor 6 which drives the impeller 21 is

10 attached to the front side portion of the casing 22.
[0084]

The impeller 21 is a multi-blade impeller having a plurality
of blades 21a with the side of its rotating center displaced in the
rotating direction relative to the outer edge. In other words, it is a

15 Sirocco impeller (Sirocco fan) having a circular-cylindrical shape.
One end of the impeller 21 has a bearing board. The output shaft
of the motor 6 is attached to 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

20 between the blades 21a on the outer circumference.

[0085]

The casing 22 has a circular-arc guide wall 22a that guides
the airflow generated by rotation of the impeller 21 in the rotating
direction to increase the speed of the airflow, and a blowing port 22b

95 opened upward from a part of the circular-arc guide wall 22a to one




10 each other and disappear. Thus, even if hi ghegaRGeRtfidtd Ber@tooyBNs
can be realized in the proximty of the ggon generating elenment, the
concentration thereof is rapidly |owered as the distance fromthe ion
generating el enent becones farther. Hence, even if the concentration
of ions can be several tens of thousands/cnB in a 15 snall-vol une

ons o at - AHEHON L UE bt seff BEX e AREAD"Gxd Buldy Sl pous e

;ﬁnzéfgglaﬁe AU evE arge-vol tine space such as
_ ential s or. Wor '

other hand, ﬁ!wgnf%aagt 806 Bothech a6upRETEbAIAL shALE Y e Pullos from
I n an experinenta or.at I |, . b %1 ' :

i on concent.r &R&t Q;{‘t ,@@BO %ﬁ@ﬁ%ﬁﬁ%%ﬁ@'@g&t@%%ﬁ@% 0 e;he
that of 50,000 ions/'anf' achi eyed. These nu bS ofy s enmpval tes
mean that, itangentlinecohthyppirontaisace gneds W%qﬁé rr SGQ/Y‘?TUIstﬁl nB

and 1 virus/crma remai n, 25 respectively. | t her rds, b
i ncreasi ng t kasing128dnrast the shape ei g ‘%{%?P B@%hs]in&l‘il B casing body 2a
PCT/ JP2009/ 55141 36 from 7,000 ions/cnB_to_ 50,000 ions/cnB, the
remai ni ng vi hssangwihiel cibeulaetharseguide wadl Zeadmd Fh; QP IHBRSIOL it is
very inportant for protection against i nfectious di seases .and
envi r onment alblpwihg ipoat 28h, emdmtcluding senves Wate t%bg‘li'ﬂlw]i%’%cﬂiﬁ rat ed
ions but also increase the ion concentration
portion corresponding to the opening of the impeller 21 is opened
and which closes the open side of the casing body 2a, the cover plate
10 2b being attached to the casing body 2a with a plurality of male
SCrews.
[oo8e6]
Thus formed circular-arc guide wall 22a of the casing 22 has
a penetration hole corresponding to the ion generator 5 as well as
15 an attachment hole separately arranged from the penetration hole,
the ion generator 5 being attached by a male screw which is screwed
into the attachment hole.
[0087]
The duct 4 forms a square-tubular shape with its lower end
20 continuing into the blowing port 22b and its upper end being opened,
and is integrally formed with the casing body 2a and the cover plate
9b. Moreover, the duct 4 includes one side wall 4a arranged along
one direction of the tangent line of the circular-arc guide wall 22a

from one side of the blowing port 22b, another side wall 4b with a

95 separation distance from the one side wall gradually increasing



in the entire residential space or work space Wil R.mR8LS ¥ p@ipdbddRs141
like lives. [0079] Note that, in the enbagi nent descri bed above,

three ion 10 generators 5 are arranged on the circul ar-arc gui de wall
22a of the casing having the |am nar flow section F where the flow ng
air becones |amnar flow, while one ion generator 5 is arranged on

the Tront valgkodduet obler SRl ofRKIRAILBoRRTIBRE M, sepkLon P

where the flowng air becones | am nar 't ona e portion

15 wher e the J it 0R0! ALOMD. h3o UANIAN 4% 08 REEE AN L0

as long as the i on génerator s arranged a am nar

secti F wh t he ,f.| owi i.r b | am fl.ow le, it
may be. arr angiacugordr i AeRifa Dai Ry, AL Eiren AL R FHE ©

QUi do. vl | 20UBsIAL HiEARrEEORAt® BachAvindodatuglly gosrpases front

Enbodi ment 2 An enmbodi nment i n_which the_ion generatin
appar at us Sacd&edplogring peld g#lés e{mlei @1‘&%& iy gonisampflitoguidesheslean
purifying 25 apparatus will be -described belgw. EIG 6 is a yertical

section si de aiEd)pwanhout Srpm dhiedplogringareiriide b fermlagynar flow along
the one side wall 4a, back wall 4c and front wall 4d. On the front

wall 4d, a penetration hole corresponding to the ion generator 5 and
an attachment hole which is separated from the penetration hole
10 areopened. The ion generator 5 is attached by a male screw
inserted into the attachment hole. |
[0088]
The air purifying apparatus constituted as described above is
installed near a wall in a residential room such that the suction port
15 11 comes on the wall side. The air blower 2 is driven to rotate the
impeller 21. The air in the room is suctioned from the suction port
11 into the housing 1, generating an air-flowing path of wind
between the suction port 11 and the discharge port 12. The filter 3
removes foreign materials such as dust in the suctioned air to
20 produce clean air.
[0089]
The clean air passed through the filter 3 is suctioned into the
casing 22 of the air blower 2. Here, the circular-arc guide wall 22a
around the impeller 21 causes the clean air suctioned into the

25 casing 22 to be laminar flow. The laminar flow is guided along the




view illustrating the configuration of an air pufhfylRQ.8ppEcRlkSosss141
according to the present invention. FIG 47 is a front view

illustrating the configuration of a main part. FIG 8 is a side view
illustrating the configuration of a main part. 5 {00811 The
air purifying apparatus illustrated in FIG 6 includes: a housing 1

a top vl i | Si5GHRR dragll gbeta War HRDILO0R O2b PREicH of

a top vval! | b7 anair ower arrange cal .
ES?‘?‘ 22 and 1PEE %ﬁ’ﬂﬁﬁ?ﬁﬁ%ﬁ??@ﬁgﬁfoﬂﬁé'c%@c@%gja%cﬁé‘&déﬁ%ﬂ 2
and o pr odudt esrriaR22 b dherin HoVanaot BEoHen vy 1P ot
i ovar dt PRATEORE Py 8 BOT SR ANRE oS TR D AERBESF T s

generates positive_and negative ions i e clean air sent by the air
bl ower 2. 5Thea]52iﬂ|g%Fﬁ?ﬂfﬁ'&%gﬂﬁ%yaﬂ%&gé-confi gured as to

di scharge the positive and negative ions generated by the ion
generator 5 tl§ outside fromthe discharge port 12 together with
the clean air sent by the air blower 2. 20 [00821 .The housing 1
forms an approxi natBhy dustthisgeonfiguredito guage the deapainita beadwminar
bottomwall Ic forming a rectangle in planar view, a front wall id
and a back waflow alonentheahegidetall da, badkswall 4handdironwell 4d, ¢,
side walls 25 continuing into the other two sides of the bottom wal l
lc, and a topwhihotlisiod canstatirohiohrRantddaa0dishibhat wallwhl thab.
The suction port 11 formng a rectangle with its |ongitudinal

di recti omgbei pgideartinélebet 41@Mo lse M@vhdedlown. t Becbedinglyl in hdditibnlte
the discharge port 12 formng a rectangle with its | ongitudinal

direction beifigs Psitife fhdese@dtit@eoR9Bneldfediah khe ched9@88In the

The air blower 2°forms a cylindrical and centrifugal shape having an

el e (2 e pchanh i bt an b sl s s b
rotatable. A gRLOY i6 P04 S AHd YEFoddeof PRSIV ard Aégative ions.
[0091] |
15 FIG. 9 is a block diagram illustrating schematic
configuration of a control system of an air purifying apparatus. A
CPU 30 forms a central part of the control system, and is
bus-interconnected with a ROM 31 that stores information such as
a program, a RAM 32 that stores temporarily-generated
20 information and a timer 33 for keeping time. The CPU 30 executes
processing such as input, output and calculation in accordance with
a control program stored in the ROM 31 in advance.
[0092]
Further bus-interconnected with the CPU 30 are’ an

95 operating section 35 that receives operation such as turning on and



10 attached to the front side portion of the cagidigh tdsathOQ84}/aPbbR/s5141
inpeller 21 is a nulti-blade inpeller hayang a plurality of bl ades
2la with the side of its rotating center displaced in the rotating
direction relative to the outer edge. In other words, it is a 15
Sirocco inpeller (Sirocco fan) having a circul ar-cylindrical shape.

e o’ TSRELEH b HSRArIST Me30RLG- T,
e A R

20 2 -1Cl. ) .
(1o 20, bet ueen LB oL aiS5e 20,01 iR i) SYRLS! 15RO Fing

ai rfl ow generated otati.on the,i mpeld.er 21..,n the,rotating
direction to W%%e{h%&@ﬁ@%g%@fmpﬂ%rngiqff A GV L 00 ng por t

22b 25 opened[ quTrd froma part of the circular-arc guide wall 22a
to one EAgQIi O8RY8Y ansl ati on of PCTOP2009/ 55141 39 direction of the
tangent line of the circular-arc guide wall 22a. The bl ow Qg port 22
forms a square-tublike Oghﬁ]é’éllﬂﬁ‘faﬁéﬁsogﬂﬁdés 3trihatanshusgniengonnecte
circular-arc guide wall 22a in the direction of the tangent |jne of.
the circul ar -with the §PWUAQ ape gonneetasl te conteolsnpuss %’é%zgnﬁoP&BZ Phion
shape of a deep dish, including a casing body 2a having the )
circul ar - ar ¢ gpriaatoadridag cincuida (dpenhggiforits tamﬂﬁﬂgrm&ctmﬂy.
and including a cover plate 2b on which the portion corresponding to
t he openi ng oEathefioneethigrut2dnds ob phadon grecherhtahdrivwsgsirdits 3&nand
side of the casing body 2a, the cover plate 10 2b being attached to
the casing bogly i2aonhbéied 8 th@heputole slectraiy efs direct-current power

source E1 with the positive electrode thereof being connected to
power inputs V1 and V2 of the ion generators 5, 5. The other ends
of the ion generator driving circuits 38 and 38 are connected to
ground inputs G1 and G2 of the ion generators 5 and 5, respectively.
15 [0094]
With the configuration described above, every time the timer
33 clocks a given time, the CPU 30 alternately inverts ON and OFF
of the contfol inputs PC1 and PC2 of the ion generator driving
circuits 38, 38 via the output interfaces 34, 34. This allows the ion
20  generator driving circuits 38, 38 to alternately connect/disconnect
each of the ground inputs G1, G2 of the ion generators 5, 5 and the
negative electrode of the direct-current power supply E1.
[0095]
FIG. 10 is a flowchart illustrating a processing procedure of

95 the CPU 30 that drives the ion generators 5, 5. The processing




[ 00861 Thus fornmed circul ar-arc gui de walhglig?@anodtiod brepCT/arzbIIgGs141
22 has a penetration hole corresponding 4® the ion generator 5 as
well as 15 an attachnent hol e separately arranged fromthe
penetration hole, the ion generator 5 being attached by a male screw
which is screwed into the attachnment hole. [00871 The duct 4 fornms a

squar e-t ubul a({ﬁ:,%?ign%g gﬂ\%lté)%%% éxé@)r{]‘?dbgé‘ﬂe%@eﬂoc{%& bR tdaghih every

bl ow ng port er el ng opened, and is integrally

formed with th egﬂ,gé §I9 e%%?g%%&qnm&ecd)ver pl ate 2b. Mboreover, the

duct 4 includ% 4a arranged al ong one direction of the

bi owi ng port 22b, ot CHE bR G L LR T h SR, e

fromthe oneS@)i %%]Wal | gradually increasing English translation of
PCT/ J1' 2009/ 989928140 from the other side of the bl owi ng port 22b, a

back wall 4c continu ng,.l t he one, si de 4a,and _another sid
wal | 4b afd arr anggﬂh‘? gz]!{’ﬂteéblé‘ﬂ? %%ghait?‘@@f'i stagg %?H%éﬂﬁ’sﬁafqr 02109
with a separation djstance.fr t he bac | | ual | y. decr eases
from5 the blgrgond (@éfm S %?Hoﬁﬁ%%erﬁy;ﬁ%ﬁi’ic%?ﬁrﬂgge g e&e""?‘ﬁiﬁer
clean air blown out fromthe blow ng part 22p to fo | gy nar f.l.ow
al ong t he oneoshdbthaltimey 3dbhar fmﬁheﬁ&mﬁ%ﬁwmﬁ}g @ﬁpw- Orfftlﬁés
front wall 4d, a penetration hole corresponding to. the .igﬂ?genera}%{
5 and an att adérermined thathilehtinge keeping s ne m@%& atisser Kot %
10 are opened. The ion generator 5 is attached by a male screw .
i nserted i nt othh Rt mite unollehe 088133 finishesramai keqninig yilidt is
apparatus constituted as described above is installed near a wall in
a resi denig al Jeaamehtlidiathé biams latdpingioas been finished (YES at step
$12), the CPU 30 determines whether or not FL.G1 1s set (step S13).
[0097]
If it is determined that FLG1 is set (YES at step S13), the
CPU 30 clears FLG1 (step S14). Subsequently, the CPU 30 turns
15  off the output of one output interface 34 to turn off the control input
PC1 of the ion generator driving circuit 38 (step S15), while it turns
on the output of another output interface 34 to turn on the control
input PC2 of the ion generator driving circuit 38 (step S16), and
terminates the processing.
20 [0098]
If it is determined that FLG1 is not set at the step S13 (NO
at step S13), the CPU 30 sets FLG1 (step S17). Subsequently, the
CPU 30 turns on the output of one output interface 34 to turn on

the control input PC1 of the ion generator driving circuit 38 (step

25 818), while it turns off the output of another output interface 34 to




15 11 comes on the wall side. The air blower 2 IE% I kM8 lhod & Pe@bmBboe55141
the inpeller 21. The air in the roomis gyctioned fromthe suction
port 11 into the housing 1, generating an air-flow ng path of w nd
bet ween the suction port 11 and the discharge port 12. The filter 3
removes foreign materials such as dust in the suctioned air to 20

produce clean_air. 0891 . T i Isaqg] t e .
filter 3 1is EHEPiOgEE eicﬂpgrqlﬁélpé%s]?ﬁg %ﬁﬁ%ggér FOJV\%?H%C%%% 38
the circul ar-arc de Il 22a around the | |l er 21 causes the
clean air suéﬁ{e@nggb?’rﬁ‘%ﬁttﬁﬁmégaﬁ%%m%pﬁa&fsﬁﬁg' | aminar flow. The

| am nar flow a 8ﬂl ded along the English translation of

PCT/ JP2009/ 55[@ 9941 circular-arc gui de wall 22a toward the bl ow ng

port 22b, which blows the airflaow into the duct. 4. .The,circular-arc
gui de wal | 22a of th&xchking toing Qq??éfté? ra grléweg signal HFBBJFJE‘%HI‘\/%‘#
the ion generator 5, which generates jons in th% cl ean lai r floigli(l;:]rg
t hr ough 55al ofghereutpiutciitertases Jhidbtosnch pfihe qoadapl inputs Fipde
duct 4 is configured to guide the clean air_to be lampar flow al ong
the one side BERl ZBachhdrivingldignel abigrnaseky meamd,JNAt%n ang Fecqam
generator 5 is arranged on the front wall 4d that 10 quides the_clean
air to be | aramdQFFdor odeceraindgivith the addiytofod%o tHeisppldewstheden
negative ions generated in the clean air in the casing 22 of the air
bl ower 2, thegdrdragendrtion drenitards;@aato aherdatelydcommeadasad t he
anount of positive and negative ions. [00911 15FIG 9 is a block
di agram i | | usgizebhAgcsehe pawer supply to the ion generators 5, 5 every other
10 second. Accordingly, the ion generators 5, 5 are alternately driven

every other second.
[0100]
FIG. 12 is a circuit diagram illustrating an example of
connection of the ion generator 5 and the ion generator driving
15 circuit 38. The ion generator 5 includes a first booster circuit 5a
that raises the direct-current voltage applied between the power
input V1 (or V2) and the ground input G1 (or G2), a second booster
circuit 5b that further raises the voltage raised by the first booster
circuit 5a, and an ion generating element 111 which is applied with
20  the voltage raised by the second booster circuit 5b to generate ions.
[0101]
The first booster circuit 5a includes’ a series circuit having a
diode D11 with the anode thereof connected to the power input V1
(or V2) and resistances R11, R12; a starting resistance R13 with one

95 end connected to the resistance R12 side of the series circuit; and a




configuration of a control system of an air pur ehgingnappastaCgrod55141
CPU 30 fornms a central part of the contrge4 system and is
bus-interconnected with a ROM 31 that stores information such as a
program a RAM 32 that stores tenporarily-generated 20 infornmation
and a tinmer 33 for keeping time. The CPU 30 executes processing such

as input, ou %@ﬁ@%ﬁrqﬁﬁ#g@gm Esx(%gg?%’ ERAGT é"%&fmarﬁaﬁhrchhgﬁfbmam

stored in th nadvance. Furt her bus-interconnected
with the CPU 30 are: an nal i.s i I+&BZ398ce YA ahd
turni ng off &ngg%ﬁl ioﬁhgi@énﬁgt%{r%g%ﬁéﬁg%?ggfgay section 36
including LCD that di igys i nformation such as contents of
operation, arf®§ P?@ tate or the like; and an air-blower driving

circuit 37 t%tﬁqﬂii ves the notor 6 of the air blower 2. 5[0093]
The out put i dfPaces 34 and 34 that are bus-interconnected with the

CPU 30 are connected to contral inputs PClL and PC2 of, .4 r
driving cisrcuits (dl‘heioﬁbe‘éiepaﬁf{@fe %%réng §%?ISF%§6%311£% %’S{%%haoﬁo
one output ends of the ion generator drivi ﬂg Ci rﬁ%ts 3% and 3&(1?0
connect ed t o tieecaidyrts obthe divde Bl With §heamods FhEheot SEREeCE I Re
El with the positive electrode thereof heing connected ‘i“%h

i nputs V1 andth®gobundedtentigdnthebese of arsempperogrRin W t he

o geneeLnr S 2 s 30 81050 oe e gl B SHE
[ 00941 Wth the configuration described above, every t] t.he
tinmer 33 cl ockgogteditransfirmeer Md, GFiilebeang @onamestsd tavaetendnt arbpse
OFF of the control inputs PClL and PC2 of the ion generator driving
circuits 38, 38nMidg TEIWUE Bhié bobktsf BoesfGrined '] i adimotame he i on
resistance R14.
[o103]
The other end of the primary winding T11a is connected to
the collector of the NPN transistor Q11, while the other end of the
15 base winding T11b is connected to the ground potential. The other
end of the secondary winding T11c is connected to the anode of the
diode D13, while the cathode of the diode D13 is conne_cted toa
charge condenser C11, with the other end thereof connected to the
ground potential, and to the second booster circuit 5b.
20 [0104]
The second booster circuit 5b includes a booster transformer
T12 with one end of a primary winding T12a being connected to the
first booster circuit 5a via a two-terminal thyristor _Sll. The other

end of the primary winding T12a is connected to the ground

95 potential, while both ends of the secondary winding T12b are




20 generator driving éircuits 38, 38 to alternag

! ) igh translati f PCT/JP2008/5514
connect/ di sconnect each of the ground ingyuts 4 @LG% g?satmr}\neoion o
generators 5, 5 and the negative el ectrode of the direct-current

power supply El. [0095] English translation of PC173E2009/55141 43
descri bed below is executed as needed and is executed again every

time the processing | [mn contents of FLGL is
st or ed m_th@owgaéi. %(f %ﬁ%é?ngﬁgrﬁgﬁégfﬁé%{émtf%é ti mer 33 start
keeping ti méih fne second (step S11). Subsequently, the CPU 30
det er mi nes 8f or not the timer 33 has finished tine keepi ng

(step S12). If it is determ ned.that, the tine. i

]1:: 2! sEed ENO aL st QS"GS]_{OZ} gepREATABE SleMEht Lﬁﬁ@ﬁ&eﬁga@ rgr%lgqui and a
ishes tinme _keeping. |If it.is 10 deternjned th ' '

has been fi nidinde Iwgmé{l repaC IY%EM%@:“&?%‘? t‘ﬁé@%ﬁ%ﬁz{é&%?

not FLGL is set (step S13). [0097] . IE jt.is determ ned thafl .

FLGL i s s&t (evEbofthesepomlary windiep( b e &jé\?%’oﬁﬁgﬁff opgy T12;

Subsequently, the CPU 30 turns 15 off the out p&lt of .one aut put

interface 34 4 negativeosidetmeedlerlecirodapiid L &PQ%&WBGWLA&&%EP(QFN

driving circuit 38 (step 515), while it turns on the qutp of

anot her out puslettiodel Nd€ @hrerteds respecthelyobn tag an«@g@tof’;t& grode P14

ion generator driving circuit 38 (step S16), and terninates the

processi ng. 28nfl@B8&Jathode of thie diodesDdst andl wm@baitmelazﬁmdtﬁ%lqﬂdt set

at the step S13 (NO at step S13), the CPU 30 sets FLGL (step 517).
Subsequent |y, cdiigeEBY 13 Heubtlterosnd lof thetgmebndary rveirrdinguTlgbt erface

gi4r 1(::8i E u% (()g[élg)efﬂcont rol input PCl of the ion generator driving
The ion generator driving circuit 38 includes: an NPN
transistor Q12 with its collector and emitter connected, respectively,
to the ground input G1 (or (G2) and to the negative electrode of the
direct-current power supply E1; a resistance R16 connected between
15 tfle base and emitter of the NPN transistor Q12; and a resistance
R15 connected between the base of the NPN transistor Q1 and the
control input PC1 (or PC2).
[0107]
In the configuration described above, when the driving signal
90 shown in FIG. 11 is applied to the control input PC1 (or PC2), the
NPN transistor Q12 is turned on, while DC12V of the direct-current
power source E1 is applied between the power input V1 (or V2) and
the ground input G1 (or G2). Here, base current flowing in via the

diode D11, resistances R11, R12 and starting resistance R13 causes

95 collector current to start flowing in the NPN transistor Q11,




25 S 18), while it turns off the output of anoth i
0 . ishQkhbdMidibn bt PCETHRG0/
34 to English translation of PCT/3P2009465141 41%[19ihur nmgfr;‘ ft he =

control input PC2 of the ion generator drivin ' '

. ( g circuit 38 (step S19),
and term nates the processing. [00991 FIG 11 is a timng E:har!to of 351
driving signal input fromeach 5 of the output interfaces 34, 34 to

each of the control. i nputs PCl, L\ i :

re(p))eat s ON f &°1Gh @&@ﬁﬁiag%%é&ggfz%f}&%ﬁg@é?\%’%%ﬁ L‘ﬁﬁ?drl]lé% dﬁgaﬁm
ol ternat ol y BORRER CARPOUSEETLL LIS ponsraldt i Tagd coffbqndine to
generators 5, 5 every other i second. Acconrdi nIOIO y th on o .1
generat ors 5,ths wimding ¥heo ﬁb%ﬁlﬂ%&%’?@“&%ﬁ?ﬁ%ec@%%?’af‘c’sf%]&}dmg

FIG 12 is a circuit diagramil]ustrating,.an | e of conn [
_ . t
the ion generBt b at hoth ands pbhbebasevutding fﬁgpw ci rcui te:C%BI. o_rll_hgf

ion generator 5 includes a first booster circuit 5a that rais
di rect - cumr gar[tOl\‘BBﬂ tage applied between the power input V1 ( ijr e\8/2; h:nd
the ground input GL (or &), a second hoostefr citcuit 5b that fur
“raises the vol t age Simicedthedyaschwinding Tddsobthe bogstar FANSINNGR
generati ng. el enent I! I V\,hi ch.i s applied with 20 the voltage raised by
the second bopsé ¢he Gangelipoldfity asgéleepmarsoménd[l@gﬂiljlamgl@rw pge
booster circuit 5a includes: a series circuit having a
generated at both ends of the base winding T11b functions to
accelerate increase in collector current of the NPN transistor Q1
10 and to increase the voltage at both ends of the primary winding.
Here, since the polarity of the secondary winding T1lleis set such
that the voltage of a direction in which the diode D13 does not
become conductive is generated, no current flows through the
secondary winding.
15 [0109]

Subsequently, when the rate of increase in the collector
current in the NPN transistor Q11 decreases, the voltage at both
ends of the primary winding T11la begins to fall, lowering the
voltage at both ends of the base winding T11b and thus reducing

90 the base current and collector current. Hence, the voltage at both
ends of the primary winding T1la further falls at an accelerated
pace. Here, at both ends of the secondary winding T1lc, voltage is
generated in a direction in which the diode D13 becomes conductive,

charging up the charge condenser C11.

25 [0110]




diode DIl with the anode thereof connected to t - i

(or V2) and resistances Rl1, R12; a starjd ng regﬁgfﬂgﬁgﬁlﬁgﬁ?ﬁmﬁ)ﬁ?l
25 end connected to the resistance Rl2 side of the series circuit;
and a English translation of PCT/JP2009/55141 45 booster transf or mer
T11 with one end of a primary winding Tlla connected to the

(gi0ar sThe"or ey HUEGAEIOERT M RS TRI DR 0
ground potendha tereFisel i ARGRSIRARRATIEE AT OOl
NG o A A A

ot her end of mt@mmythyniathg‘gﬂ lhrgg%g%e eséﬁ%%‘%%&%ﬁge Olil%gg?;og?le

of the NPN transistor 1, while the other i ndi
Tun is coaneaiiedetom@mmw@hgiwreﬂﬁgg%f%ﬁt‘ Qﬁ% gﬁgﬁts‘ﬁ’éavfn nding
secondary winding Tl Ic is connected to the anode of the digode D13
while the catdadenoflntrke for edentild), thetwadersungd tg%"fﬁé?@§ﬁoh%@¥§§?
Cl1, wth the other end thereof connected to the ground potential

and to the seglpnesiiopstshorticiruiit cbhdition, discharging the electric charge

stored in the charge condenser C11 to the ground potential through
the primary winding T12a of the booster transformer T12a.

10 [o111]

Here, a boosted impulse-like high voltage 1s generated at the
secondary winding T12b. Accordingly, the ion generating element
111, which is applied with high voltage from the secondary winding
T12b of the booster transformer T12 via the diodes D14 and D15,

15 generates negative ions between the negative-side needle electrode
N11 and the opposite electrode P11 as well as positive ions between
the positive-side needle electrode N12 and the opposite electrode
P11.

[0112]

20 FIG. 13 is a table illustrating an example of measurement in
a room for ion concentration and ion balance when one ion
generator 5 is constantly turned on (driven) and when it is
alternately turned on and off, and for ratio of ion concentration.
obtained when the ion generator is constantly turned on to ion

o5 concentration obtained when it is alternately turned on and off.




20 [0104] The second booster circuit 5b includes,
transformer T12 with one end of a primarygw nding
connected to the first booster circuit 5a via a two-term nal

thyristor S11. The other end of the primary wi nding Tl2a is connected
to the ground 25 potential, while both ends of the secondary w nding

T12b are Engli,sh,transl ati.an f PCT/ JP2Q09/ 55141 46 con | e
i on generati gn‘t)i% y&réﬁla ﬂqphlfdﬁ%@g i) whic RECTBHRC é’&ﬁlé?séf’fﬁ%é Egiélr?%nciih
Il includes:. a diode,D14 and a di.o 15 . with . theiy res i .
cat hode and FRBFRONCERFERTER SIOVEHRLN dis%@rﬁ%bg%é)ndﬁ} ﬁ%ﬁ&&e ton
T12b of the booster transfqorner T12; negat | ve-si de.needl e el ectro
N11 and a poﬁ%%ﬁ%&ﬂ@nﬁééaggcaé?éiﬁgla%f#@t’%r‘f‘%é’@@étd‘,’e ﬂ%%g’&ﬂw
to the anode of _the diode D14 and the ca{,hode of, the di ode D15; an
opposi te el eandibe mumbespiswasdivolione lépﬁ&m%)rﬁproﬂnt%&é%ﬁnwguge
wi ndi ng T12b. 10[ 01061 . The ion generator driving circuit 38

i ncl udes: san tifeNar hakinsteois igticasiedhby theasitie of the don conrentration for
connected, respectively, to the ground input Gl (or G) and to the
negative el eqissitizedbnishe tlier Bt eancerdmatioontor segatiiye Bns.a Moreover,
resi stance R16 connected between 15 the base and emtter of the NPN
transi stor QlZ FEGd 14, thsilrdrérmesaRExis indbeited thaevefon/offdsbasedbf

the NPN transistor QL and the control input PCL (or PC2). [0107] In
the confi gur afyhepedesheivkedicabaxss indieatéd ehdiraviondf ®nge@icentration

2. PROSLEE of PeTITP2009/55141
Ry QAL o

(%).
10 [0113]
In the measurement example shown in FIGS. 13 and 14,
when the time of “on” and time of “off’ are changed between 0.5 and
5 seconds with the duty for turning on/off the ion generator 5
maintained at 50%, the ratio of ion concentration is lowered from
15 85.7% to 75.0% compared to the case where the ion generator 5 is
constantly turned on. The ratio of ion concentration obtained when
the ion generator 5 is turned on/off for 0.5 seconds and 1 second
corresponds to 85.7%, indicating only 14.3% decrease. In other
words, the table shows that no large difference occurs in ion
20 concentration when the ion generator 5 is intermittently driven
with a period of one to two seconds, compared to the case where it is
constantly driven.
[0114]
FIG. 15 is a table illustrating an example of measurement in

25 a room for ion concentration and ion balance when two ion




20 shown in FIG 11 is applied to the control i t PCl (or
NPN transistor QL2 is turned on, while 2V of %F%Sehtrln?aené Efcfltjcrq;gﬂlezﬁ%gggﬁl

power source El is applied between the power input VI (or V2) and the
ground input GL (or &). Here, base current flowing in via the diode
D11, resistances R11, Rl12 and starting resistance R13 causes 25
collector current to start flowng in the NPN tyansist{or 1,

Engl i sh t r aneAEr8R01GY © PES/ @@%@’5@‘?}13%70]@&@ g‘&%“ﬁ%ﬁr%ae at both
ends of the primary wnding Tlla qf the oster. transformer T1l. This
gener at es volﬁtlﬁ@?él%t@m E4HRRJ ORgAR qfhéuﬂﬁg@f ﬁ@{lpé%fiai(%nd?ontcﬁ&tﬁ#lﬂﬁr y

wi nding Tlla to the_base w nding Tub at both ends of the base w nding
Tun. 5 [0108]obtained vehewr she penigenergtons ate ropsipmity duspsda to 1on
transfornmer T1l has the sane polarity as the primary w nding T1l a,
the vol tage gemeeateation obtainehuthen they argsdtewnatiely turned on and off.
functions to accelerate increase in collector current of the NPN
transi st os QIFIG. 28ds tographieadmittin whitlhgaeasgdvahuend the rabws of
primary wi nding. Here, since the polarity of the secondary w ndi ng

Tllc is set swahcddiehnttiidonaioge infFEGAIbexei motied.whix FIChel Ai ode
D13 does not beconme conductive is generated, no current flows through

t he secongiaMpléef fithaslrb@l&d] are also skowsefpdohl goncenatiba, ion
rate of increase in the collector current in the NPN transistor QL1

decreases, theuQlckaasd dhe Ratib 6Mbh SdndédigratioipshtaihediwlenRl dige ion
begins to fall, lowering the voltage at both ends of the base w nding

T b and thug.fgdie) B0is ﬁé@gnbgﬁﬁl d st AWGoINEahds FafireRBhting
ends of the

Hence, the voftage at bot primary wi nding Tlla further

falls at g agselalabiflafdhcan d866 hathnbelill FIES1ET uhfit SBHAAARS Yhase

wi ndi ng age i'S gener Ina direction in which the diode

DD onecomes CRNME! 1Pard 1BEA! "UIBRANE, RIS FOMR RS LGl axis

indicates time for on/off (seconds) whereas the vertical axis
indicates the ratio of ion concentration (%).
[0115]

15 In the measurement example shown in FIGS. 15 and 186,
when the time for “on and “off” are changed between 0.5 to 5
seconds with the duty for turning on/off the ion generator 5
maintained at 50%, the ratio of ion concentration is lowered, in
average value, from 92.2% to 90.5%, compared to when two ion

20 generators 5 are constantly on. Among these, the ratio of ion
concentration when the ion generators 5 are turned on/off for one
second corresponds to 92.2% in average, indicating only 7.8%
decrease. The ratio of ion concentration obtained when one ion
generator 5 is constantly turned on is, on the other hand, 89.4%,

25 indicating that higher ion concentration can be obtained by turning



the charge condenser Cl1 proceeds so thag,the ter A

reaches a break over voltage (105V in the present Enbodi nent) of the
two-termnal thyristor S11, the two-termnal thyristor SI| begins to
becone conductive as in Zener 5 di ode. Wen the conducting current

reaches the break over current (rlrrA for e e), the two-term nal
thyristor o OHOHATERIN BEBETRIPTS CORRPRIR] B EhE cashdr PHnone 1on

di scharging the electric char%&%tore in the charge condenser Cl1 to
the ground pdiCRYRrREPY EhEGLYRIEE VRFRGAOR- wi ndi ng T12a of the booster

English translation of PCT/3P2009155141 48 En m\’ﬁhea[r.‘lsﬁtﬁf%quc'?ﬂfzhhgfa%l
age

transfornmer Tl2a..10 NM Here, a boosted inpul se-I1ike high
voltage is gdRddBled at the secondary winding T12b. Accordingly, the
ion generating elenent IIl, which is applied wi_th high voltage from

the secondary wi ndidgydgsanbed abnyepassorsting tardiepresent BPrabedippent,
di odes D14 and D15, 15 generates negative ions between the .

negat i ve- $i deheciedl gemémdor abevidil cianditt diivep puxi 1om gepneratogs iR11 as
wel | as positive ions between the positive-side needle el ectrode N12

and the oppoddifferehephaade d?ili. pdidddiz|baxiEl G 13 is a table
illustrating an exanple of neasurenent in a roomfor ion

concentration and iPiiishstceeasvhenoangenamtgen érahdnteriesing nathralch
turned on (driven) and when it is alternately turned on and off, and

for ratio of dipRrGeRfeNbidries thbletidigiziniderntehsf thanigegenetdiors aind
constantly turned on to ion 25 concentration obtained when it is
alternately tynnedqemnh@aRg Gldrational lifetime of the ion generating apparatus.

10 Hence, the operation lifetime can be extended without little
decrease in the amount of jons dispersed in a space where ions are
discharged, achieving a longer operating life of the ion generating
apparatus.

[0117]

15 Moreover, the ion generator arranged on the circular-arc
guide wall of the casing is separated from the ion generator
arranged on the front wall of the duct.

Accordingly, the probability that the ion generators interfere
with each other causing decrease in the amount of generation of

20 ions can be lowered.

[0118]
Furthermore, the impeller of the air blower blows out the
ions generated by two ion generators to the outside.

Accordingly, the ion generators can further be prevented

25 from interfering with each other, while the generated ions can




English translation of PET/3E2009/55141 49 FI G 14,05 & .0 3R0Ge-688415
in which average values of the ratios ofgdon concentration shown in
FIG 13 are plotted. In FIG 13, the ion concentration is indicated
by the nunber of positive ions (ions/cn) and the nunber of negative
ions (ions/cm per unit volunme, while 5 the ion balance is indicated
by the ratio the,ipn concentration f.qr positive ions to the ion
concentrat i oﬁgﬁgﬁnﬁ%ﬁ?i%‘gﬁgggt 9%@@?3 in FIG 14, the horizontal
axi s indicat 28 iﬂm of on/off (second) whereas the vertical axis

i ndi cates thelt o of ion concentration 10[ 0113] In the
nmeasur enent exanpl e shown in FI.GS., 13 and 14, when the t.i of "onp"
and time of "off' arwrtbREMGES, Hhe ieR generatorydrvarg sherubAliernade it y
for turning on/off the ion generator 5 maintained at 50% the ratio
of ion concemstrived twoilen| generagory with s wwd@qf(#vvﬁsswwiﬁww or pne
the case where the ion generator 5 is constantly turned on. The ratio
of ion concemecandpat sthighride meeintie 20 ignsrcan be abiamrerl-
on/off for 0.5 seconds and 1 second corresponds to 85.7% indicating
only 14. 3% decr easé\ccondiiglgt compderedt teethabhse stmre twatomgengrgtors
di fference occurs in ion 20 concentration when the ion generator 5 is
i nterm ttentlgredionteiuvintly dripeni ole aperational lifetisee ofidhe ionnpar ed
to the case where it is constantly driven. [0114] English

transl ation oferRehtRAPRARRMAL uBThE the iah @eheratrs serysbardouplédr ned
on and when they are
without much decrease in the amount of generated ions.
10 [0120]
Furthermore, the ions generated by the ion generators in the
ion generating apparatus are included in the air purified by a filter.
Accordingly, the ion generating apparatus for which the
operational life is extended without much decrease in the ions
15 disperéed in a space where ions are discharged can be applied to an
air purifying apparatus.
[0121]
‘Though, in the present Embodiment, the ion generator is
driven by repeating “on” for one second and “off” for one second with
20 the duty of 50%, it is not limited thereto. The duty may be smaller
than 50% to further extend the operational lifetime, or the ion
generator can be driven with a period other than two seconds.
[0122] |

Moreover, the number of ion generators is not limited to two,

25 but may be three or more. When, for example, three ion generators




al ter nately tur ned_ on and off, and for ratio ofEig thr‘ﬁQllE&”o%@fdPQdﬂa/ssml
obt ai ned when the ion generators are congtantly Flrned on to ion
concentration obtained when they are alternately turned on and off. 5
FIG 16 is a graphic chart in which average values of the ratios of
ion concentration shown in FIG 15 are plotted. In FIG 15, exanples

of nmeasurenent are sp shown for .ion.concentraiion, ion | .ance and
the ratio of 2FoRTEH %t Weéﬂ{tﬁlﬁéﬁ%ﬁﬁﬁedﬁ%apgnorbeeﬂje&%1%?1 5is
constantly turned on._ As.for.the its .represepting ion.conggntsration
and i on bal afBReTaboE dEIVing Cl}'ﬁilﬂ%ggia}ﬁ ?lé‘?"eflomt ﬁi@egimam@a%ge e
used. Moreover, in FIG 1 t he horizontal axi,s indicat tine,for
on/ of f (secola¥fhapmosasat 3{‘}]éil‘t’liljcgaﬁ%%?énﬁﬁc}?%éag%&t%ﬁgir‘“’a"!tl\’]gl%g i on
concentration (%. [01151 15In the measurenent_exanpl e shqwn in FlIGS.
15 and 16, weignalsefidach joor gereraien shemn mr]%{(&hhhgwgnfeeﬁméﬁtﬂferto
5 seconds with the duty for turning on/off the ion generator 5

mai nt ai nesl atabh¥riving sigrad mayilmsetoas 830 avicbrthad fosiarazdods for the
average value, from92.2%to 90.5% conpared to when two ion 20
generat ors 5Pl E dedrisizasiehyl cRC2AMmNINg kigmeal ahd RGE8idriving signal do
concentration when the ion generators 5 are turned.on/off for one

second corregp@rRriay $3tRYoenanvidiaage, indicating only 7.8%
decrease. The ratio of ion concentration obtained when one ion
generator 5 ifgjggpstantly turned on is, on the other hand, 89.4% 25
i ndi cating that higher ion concentration can be obtained by turning
Engli sh tranq%ﬁ%ioai\m% tPl 1 3P2009155141 51 on/off two ion generators
conpared to the case ere one ion generator is constantly turned on.

[0116] 44 Embodiments in which an ion generating apparatus
according to the present invention is applied to an air purifying
apparatus will be described below. FIG. 17 is a vertical section
side view illustrating the configuration of an air purifying

. apparatus according to the present invention. FIG. 181isa froht

15 view illustrating the configuration of a main part. FIG. 19 is a side
view illustrating the configuration of a main part. FIG.201isa
front view illustrating an outer appearance of an ioil generating
apparatus.

[0124]

20 The numeral 1 in the drawings denotes a housing having a
shape of an approximately rectangular parallelepiped. The
housing 1 includes a suction port 11 on a back wall 1a for taking in
the room air. Ahead the suction port 11, a filter (purifier) 3 is
arranged for removing foreign materials from the air suctioned from

95 the suction port 11 by the air blower 2 arranged at a lower part in




As descri bed above, according to the present E”E%ﬂéh”é?ags%if,.??ftpt!%arizﬁh@smﬂ

generator driving circuit drives two ionggenerators in eren
phases on a periodi c basis. This prevents the ion generators
frominterfering with each other while |owering the energizing rate
of the ion generators and thus extending operational lifetime of the

I on generatin aratus. 10 Hence, the operation |ifketl]

ext ended wit ﬁﬁgﬁ?cf)qﬁlpgzls a&amqlﬂgﬁﬂ%&%%ﬁﬂnt VeI %iﬁ?%@r%}s]eelgﬁi % a
space where ipn re disch ed, achjevi.ng a.klo r erating.li,fe of
e T on genc i prEaLAs pim S5 T osbE bt P Tkt B st
arranged on the circular-arc gui wal | of e casjng is se e
fromthe ion cg@%ﬁalf B‘PwéFaéﬁ‘&éﬁsgﬁﬂ%W%ﬂt%%ﬁﬁ%d@P t%&ﬁﬂ‘%ﬁi b gf
Accordingly, the probability that the ion generators interfere with
each ot her cabs¢ilepsiagrbase in the anbunt of generation of 20 ions

can be | owered. E0118] Furthernore, the inpeller of the air
bl ower bl dws (60251 he i ons generated by two ion generators to the
out si de. Accordingly, the ion generators can further be

prevented 25 from iThehbasimg lvhasadsathom wedl 1lokof beradtenguhar skage in

ions can English translation of PCT/JP2009/55141 52 efficiently be

gui ded to thelaubeivdew that continues into the lower side of the back wall 1.
One side on the front side of the bottom wall 1c continues into the
front wall 1d, while the other two sides continue into the side walls.

10 The suction port 11 on the back wall 1a forms a rectangle with the
longitudinal direction thereof being top and bottom, whereas the
suction port 12 on the top wall 1b forms a rectangle with the
longitudinal direction thereof being the both side walls.

[0126]

15 The air blower 2 forms a cylindrical and centrifugal shape
having an impeller 21 with its rotation shaft arranged back and
forth, and a casing 22 in which the impeller 21 is housed to be
rotatable. A motor 6 which drives the impeller 21 is attached to
the front part of the casing 22.

20 [0127]

The impeller 21 is a multi-blade impeller having a plurality
of blades 21a with the side of its rotating center displaced in the
rotating direction relative to the outer edge. In other words, it is a
Sirocco impeller (Sirocco fan) having a circular-cylindrical shape.

25 One end of the impeller 21 has a bearing board. The output shaft




[0119] Furthernore, the ion generator drigykRo. GhlGHtecmopsooessia
alternately drives two ion generators wgh a period of two seconds,

each for one 5 second, at which the maxi num anmount of ions can be
obt ai ned. Accordingly, conpared to the case where two ion
generators are continuously driven, the operational lifetine of the

w thaut - much CR4BPaReEon i i PSR B0 BB al b Ut Fa b Bap BHBof the
gener at i ng_ apsariA€Loatd FierEdudtrieruich PERCHR: Pkt oaben i an
(7o 1o ext epEREctue nilet dad tBasbarhpfat bhS conte ShErBasslfram
s RO R RO e
generator is driven by repeating "on" for one second and "off' for
one second vm'[ﬂﬂﬂ@ﬁ the duty of 50% it is not limted thereto. The
duty nmay be smaller than 50%to further extend the operational
lifetine, or the i Gtheyeasimg 82 hasna wiraavercguidesvplr22a thahguidesn
two seconds. [0122] English translation of PCT/3P2009/55141
the airflow generated by rotation of the impeller 21 in the rotating
direction to increase the speed of the airflow, and a blowing port 22b
opened upward from a part of the circular-arc guide wall 22a to one
10  direction of the tangent line of the circular-arc guide wall 22a. The
blowing port 22b forms a square-tubular shape that protrudes from
a part of the circular-arc guide wall 22a in one direction of the
tangent line of the circular-arc guide wall 22a. Moreover, the
casing 22 forms the shape of a deep dish, including a casing body 2a
15 having the circular-arc guide wall 22a and an opening for a blowing
port 22b, and including a cover plate 2b on which the portion
corresponding to the opening of the impeller 21 is opened and which
closes the open side of the casing body 2a, the cover plate 2b being
attached to the casing body 2a with a plurality of male screws.
20 [0129]
The circular-arc guide wall 22a of the casing 22 has a
penetration hole corresponding to an ion generating apparatus 500
as well as an attachment hole separately arranged from the

penetration hole, the ion generating apparatus 500 being attached

25 by a male screw which is screwed into the attachment hole.




53 are provided, one nore output interface 34 apd on [L€of

generator driving circuit 38 as shown ingkl G 9%?%1% aéﬂ%&]gg‘. Hpa00siEELAL
Furthernore, a P03 driving signal may be added to the driving signals
of each ion generator shown in FIG 11, while the duty for 5 each
driving signal may be set as 33% such that "on" periods for the PCl
driving si gnetb Bgz driving signal and PO3 driving signal do not
overlap with ;]13 not her. [01231 Enbodi nent 3 10Enbodi nents in which

an ion generating ar,at ccording to the present inwention is
Sopl Ped ro an air o ARchd BN &ttt B e Ao vattE S R end
17 is a vertical, section side viewillus ting.the configyration of
an air puri fﬁo%l%wléﬁ@sth&%m?& %é\g aﬁ?‘glst@n‘ﬂpp%@ﬂ iRgingErened,
18 is a front 15 view illustrating.the configuration of a_main parj.
FIG 19 is aandis wiegrpllyformad with fhecasing i o agd @%@Yﬁrpaiate
FIG 20 is a front viewillustrating an outer a_;()i%ﬁarance of an ion
generating agar aMareoyen.ddie dothd inghdes’ ong sidenwadl 4iarganged sleng
a housi ng having a shape of an approximately rectangul ar |
par al | el epi pexhe dhrectionsdithe tamgénidBneanfsihe ¢ivaulsrard guide wlhdla
wall la for taking in the roomair. Ahead the suction port 11, a
filter (puriffirem ofeisidaof dhgddowing penmd A2y ararthieg sidetveal] dbswithom
the air suctioned from25 the suction port 11 by the air bl ower 2
arranged at adpamatiopadistonce Erghi e onarsdeaty ol 4of gR(S P2 ANOEEIAE

~ from the other side of the blowing port 22b; a back wall 4c

10 continuing into the one side wall 4a and another side wall 4b and
vertically arranged; and a front wall 4d with a separation distance
from the back wall 4c gradually decreases from the blowing port 22b.
The duct 4 is configured to guide the clean air blown out from the
blowing port 22b to form laminar flow along the one side wall 4a,

15 back wall 4c and front wall 4d. Moreover, on the front wall 4d, a
penetration hole corresponding to the ion generator 5 as well as an
attachment hole which is separated from the penetration hole are
opened. The ion generator 5 is attached by a male screw which is
inserted into the attachment hole.

20 [0131]
In the ion generator 5, two ion generating sections (positive
and negative ion generating sections) 51 and 52 having, respectively,
circular openings 51a and 52a that are separated from each other in

a direction approximately vertically intersecting with the

25 air-flowing direction of the clean air sent by the air blower 2 are




54 the housing 1 and producing clean air. Abovegplh& @b SWeksdeooBs1a1
duct 4 is arranged as an air-flow ng patgyfor letting through the

clean air toward the discharge port 12 located on a top wall |b of
the housing 1. 5 [0125] The housing 1 has a bottomwall |c of
a rectangul ar shape in planar view that continues into the |ower side

of the back - Sl f b :

conti nﬁes i nto #%éﬂ%e&&ﬁ%ﬂv\gg?}?{bghggml {Eé%%’héf %f%g@rn \E\gegﬁgg@ceon O!nngugl
into the side s_10 The t 10N NG . .
arectangl e artfor et el Rt bt Sit nL PR e St nes Ras TR
ottom er eas e sugtion por 2 pn the t | Ib forms a .
reﬁt angl[ e wi A% %gai ?Jﬁﬁ??%]i'é)%?fe&#%% ?]%)ﬂ Rq‘?g‘geéjrl)\g“%? ﬁ‘@“fﬂ’é‘ PRIFUS de
wal I's. [0126] ,15The air_ bl.ower 2.fornms a cylingrical.and centrifuggl
shape havi ng e&%ptfrﬁgﬁﬂnéloszmgvtﬁ% 1schares £1¢ Ogﬁaf ?Jﬂa%fhﬂgéenﬁgarggnd
forth, and a casing 22 in which the inpeller 21 is haqused to b

rot at abl ed Athet emeslopngepeihting seeHen; Hhaensrates PesIEMEIORSIVOSTEAR
front part of the casing 22. 20 [01271 The inmpeller 21 is a
mul ti - bl ade ansdheenongeneyating seciion p2ogeneraies meeative onhtowpnd
of its rotating center displaced in the rotating direction relative
to the outer theégadelin whidr therdspedtive gpaniang@%da amp Sl2aearq dirasted.
fan) having a circular-cylindrical shape. 25 One end of the inpeller
21 has a bearDhf2board. The output shaft English translation of

PCT/ JP2009/ 55141 55 of the notor 6 is attached to a shaft hol e opened

at the center of tMEhdaai gogeborng, apbaedtdsubed incsdesdhiebdbnt he air
taken in froman opening at the other end to an air hole at the

center igorelRaadtbdfon) Heimesmd iellbhadesoldbs 501 thet huldy the ion
ci rcunf erence.
generators 5, 5 and 5. The ion generating sections 51 and 52 in
each of the ion generators 5, 5 and 5 face the casing 22 from the
penetration hole. The side of the holder 501 to be attached to the
casing 22 has a curved surface which curves in the air-flowing
15 direction, the curved surface having the ion generators 5, 5 and 5
thereon. Moreover, the tangent line of the curved surface at
positions where the ion generators 5, 5 and 5 are arranged is made
to be approximately parallel with the respective openings 51a and
52a.
20 [0133]
The ion generétors 5, 5, 5 of the ion generating apparatus
500 are juxtaposed with and separated from each other in the
air-flowing direction (arc direction of the circular-arc guide wall

22a). Adjacent ion generators 5 and 5 are biased in the direction

95  approximately vertically intersecting with the air-flowing direction,




5 [01281 The casing 22 has a circul ar- ar gn@tH eswah br Bt2ardhabia
guides the airflow generated by rotations®f the inpeller 21 in the
rotating direction to increase the speed of the airflow, and a

bl owi ng port 22b opened upward froma part of the circular-arc guide
wal | 22a to one 10 direction of the tangent |line of the circular-arc

gui de wal | 225 thR§uRtL¥bEEH ?Pféctﬁﬁ‘?of PhéFoR g%ﬁ%@_éﬁﬂgl’%l!lt?dnébipcﬁld

that protrudes froma part of the circular-arc gui de wa 22a 1 n one
Vor cover . thd AR M 9bs e MRS LB R . bl
openi ng or SR BedEs B Gl & Cat LEEndToh ey RRND6, 5 and
AR TR R R A g
o 125 28 R A ST LRI 8 4 e
emerari . 2apih BePBRhRa e Aeh SRR bR ety Lo
e ey e LT B Sanvanratore oana s 4 odt T £y 370

attachment hole. English_translation of PCT/JP2009/55141 56 [01301
The duct 4 folisbarcebhdard audistance faheaerpeetively, thasr thadizmetenaf ng
into the blowi ng port 22b and its upper end being opened, and is
integral |y foravddofthéopeningsbig atln.‘gﬁZaeinathB nhgativeaonpgenera3ing.
Mor eover, the duct 4 includes: one side wall 4a arranged al ong one
directi onoof deeticrangeand 52e Hhishrevents barflaw @apsidg thabligh2d ohgom
one side of the blowi ng port 22b; another side wall 4b with a

separ ati on ditdfeaiteegéfirating seotionisdl wadl 52 &ranasiual dypinge witls ieagh

fromthe other side of the blowi ng port 22b; a back wall 4c
other.
[0134]
Moreover, the bias amount for each of the ion generators 5, 5
15 and 5 is made equal to or larger fhan the length of each of the
openings 51la and 52a in the juxtaposed direction. In other words,
the bias amount L4 for the ion generators 5 and 5 in FIG. 20 is, for
example, set to be equal to or larger than an opening length L3 of
the opening 51a in the positive ion generating section 51. This
20 prevents airflow passing through along the openings 51a and 52a
from overlapping with each other.
[0135]
Furthermore, the total amount of bias for the ion generator 5

is set to be equal to or smaller than the separation distance between

25 the ion generating sections 51 and 52. In other words, the sum of




10 continuing into the one side wall 4a and anoghgl, &idRiyV\&! por4tod8sla
vertically arranged; and a front wall 4dsgM th a separation di stance
fromthe back wall 4c gradually decreases fromthe bl ow ng port 22b.
The duct 4 is configured to guide the clean air blown out fromthe

bl owi ng port 22b to form|lam nar flow along the one side wall 4a, 15

back wal | 4c_ and..fraon .

penet at onhﬁﬁﬁimes hgiBoerd T 8 e BRiAG oM balB2ofd s, B and
attachnent e which is se atgd fromt t '

opened. The Pt GUHEA SERRNE, Pan BT S5y S REREL AR B MG Bhctne
inserted into the attachnmeni. hale. 20[ 01311 . l-n the d4pn .
generator 5, PRORFIVRR H@gﬁﬁlivﬁgw?&‘?rf%ﬂrén}%ég??ﬂ}a @n@nﬁéﬁtiyglﬁ on
generating sections) /1 and, 52 having,,respectively, circular ,.

gpeni tngs 5la sgﬁa_rg@?s J?fk%ﬁ QW w&&” Fl_é.géhr?\lgﬁ‘laégeg %‘Prfé’ln generating
irection approxinmately vertically-intersecting with the 25

ai r-flow Ag diecbionisdnl,dil and &l éegmihe aigplovppaspngit r%éa@#ongghg
English translation of PCT/3P2009/55141 57 j uxtaposed vvijt[] ea:crlbEl
other. Each abntgeeleiram@a@rta@mé%é&ta@d@ﬂs&) ha@mshotnsl tha the
i nner - back side of each of the openings 5la and 52a, a discharge

el ectrode of jaxpepdasi dh@péloand an opposite el ectrode enclosing the
di scharge electrode. It is thus configured 5 that one ion generating
section 51 gdoaséies positive ions whereas another ion generating

section 52 generates negative ions toward the side in which the

respective openi ngsTipd aiapariFinga@pliraecs ednfipiikddlasTesirdbed above is
generating apparatus 500 Includes three ion 10 generators 5, 5 and 5

as wel | ap a hetsredIRtHAciRMRYET 4 haull on aoeRed ehtibs rbonbsackl that The
ion generating sections 51 and 52 in each of the ion generators 5, 5

and 5 face t%%&?o%i %ﬁ%gf&&ﬁé B& feNEdealf £ 410 eThENRirhldevel 2 ihe
acne

hol der 501 to be at to the casing 22 has a curved surface which

curves In thegAkbalfottiAfe the dFAld0f, iiscl Watigds $HE!AE St Asbrh 1o

i(:lcj)pvggnglrj?; g(r:Z ; nd ere _ reover, e t:fmgent line of the
arranged is r}&%§UF§8§I8&|a‘]%g§ gﬁ?%@%@%p%%:ﬁgﬁ%&ﬁ%ﬁﬁ%?og gsl 32%? ?vgr ©
openings 5la genrgerSa 35 a2no %lﬁ%ﬁlﬂing path of wind between the suction port 11
15 and the discharge port 12. The filter 3 removes foreign materials
such as dust from the suctioned air to produce clean air.
[0137]
The clean air passed through the filter 3 is suctioned into the
casing 22 of the air blower 2. Here, the clean air suctioned into the
20 casing 22 becomes laminar flow by the circular-arc guide wall 22a
around the impeller 21. The laminar flow is guided to the blowing
port 22b along the circular-arc guide wall 22a and is blown from the
blowing port 22b into the duct 4. The circular-arc guide wall 22a of

the casing 22 in the air blower 2 is provided with the ion generating

25 apparatus 500, which generates positive and negative ions in the




The ion generators 5, 5, 5 of the ion generating,ARPahLatks orPePsBbB/ 55141
j uxtaposed with and separated fromeach ggher in the air-flow ng

direction (arc direction of the circular-arc guide wall 22a).
Adj acent ion generators 5 and 5 are biased in the direction 25
approximately vertically intersecting with the air-flow ng direction,

G Pecton of s Al BhaNoE ARRRARL ERHR BE ghochyal Dol iSEROARCA2a

anount s of Li ng] L6 (see FIG 20). The ion generating sections 51
and 52 of ea R the ion generators 5, 5 and 5 are arranged such

t hat they have the,ga lari t rrangenent ;5.4 n the biasi .
direction and that Mugg‘lﬂﬁtm% gHLds Ehe Si?‘?et} a}lhg{i Egmmar
air-flowng djrection. In ather rds, ,the.bi.as appunts L d,.L6. of
t he adj acent (ﬁ‘ﬁ’ﬁ BREOREF eSWQHSE%d%‘é‘ ?&IPﬂS@dB{?WtaW&ﬁs’?‘iﬂ%e e
and a distance L2, respectively, than the di apnet f ,each aof the
openi ngs 52a gemersper prbaipg wga@ea@n @ﬁe deert Wﬁéalt@ast&}i]ﬁ&ﬁsﬁ%z
and 52. Thi segrever]ts airflow passing through, al ong.the ign ..
generating sedeanmdr o fonm Bmmamilower | BRpBntn Wiahtleﬁdﬁﬁ &eh@@s_,ltwe
[0134] Moreover, the bias amunt for each of the ion generators 5, 5
15 and 5 i s red®negahive ionsrgenamgéedtihdhe eleancnigtin Bie eagimgo? phdhe
openi ngs 5la and 52a in the juxtaposed direction. In other words, the
bi as anount ldirfidowehe, ithe ipensemémmter  ancugadhirtle etisfurtber
exanple, set to be equal to or larger than an opening |length L3 of

t he openi ng SharéasdEheamdunvieof posigbresatli megatdee iams.51Thehpasitive

10 and negative ions generated by the ion generating apparatus 500
and the ion generator 5 are discharged to the outside from the
discharge port 12 together with the clean air sent by the air blower
2.

[0139]

15 As described above, according to the present Embodiment,
three ion generators each having positive and negative ion
generating sections juxtaposed with each other are arranged on
holders such that the ion generating sections have the same polarity
arrangement in the juxtaposed direction. Moreover, the ion

20 generators are biased in the juxtaposed direction such that the
positive and negative ion generating sections do not overlap with
each other. The ion generating apparatus is arranged in an
air-flowing path such that the juxtaposed direction is approximately

perpendicular to the direction of airflow passing through near the

25 ion generating sections. This prevents ions generated by the ion




20 prevents airflow passing through al ong the opgminngsakidacdeenssia:
from overl apping with each other. [0135161 Furt hernore, the
total anmount of bias for the ion generator 5 is set to be equal to or
smal l er than the separation distance between 25 the ion generating
sections 51 and 52. In other words, the sumof English translation

of PCT/ JP2009:561 450 hforkd ABmABRNEI:D1iBeA0Hadioothbe. adi acent

ion generators 5, 5 and 5 is equal to or smaller than the separation

di stance between t@fccg?ﬁ]ﬁeélgie@?gb@{l%%m@ehﬁ@cgﬁrtf‘é ?%%gﬁ%%ﬁé%ﬁ 51

and 52. This separate passi ng through a e 1on

_ ! assi ng Thr i i

Sfé‘ﬁrﬁai he irﬁlé%ﬁgéfg??ﬁégeseceﬁ*ﬁﬂss%@@%ﬂ@éﬁﬁ%@ﬁiﬁﬁ%‘@%ﬁ% des
t j uxt ' tion. [0136 ' i fyi

Con i gur ed adeieasd BERLSRpe R BBRPRER 6T 1 {he v e mi 1y of a

wall in a res[bilg%i al room such that the suction port 11 conmes on the
side of a’wallV: e air blower 2 is driven to rotate the i eller 21,
o 1

whi ch causes the a'éz[ in the roomto be suctioned into the Eﬁuw%&
from the suction povereovexrnhire, i, geRerAtorsate FHanpeshithtae on
bet ween the suction port 11 15 and the discharge rt.12. The filter
3 renpves foABiguserting Wit the dnxtapenes: PSFhOPHéfp fgwcltqrbﬁ%elaﬁtfrmgo
produce clean air. [0137] ) The clean air passed through the .
filter 3 is sectiopsewhile the hen geviengting sgctions geremignonsto phe side
the clean air suctioned into the 20 casing 22 becones |am nar flow by
t he circul ar darthegdirdetinal verdizally intedsettangpihl dre Quramgemeadi nar
flowis guided to the blow ng port 22b along the circular-arc guide
wal | 22a1and disedtiomn Adsm thecidd geherpingtapirdtasastadreadget i, thghe
circular-arc guide wall 22a of the casing 22 in the air blower 2 is
provi ded wi t iitiftowiie patkrsaichnghat the arrangement direction is
approximately in parallel with the direction of airflow passing
through near the ion generating sections.
Accordingly, even when the ion generators are arranged in a
15 collective manner, the ions generated by each ion generating section
can efficiently pass through together with the airflow.
[0141]
Furthermore, the bias amount of the ion generators in the
juxtaposed direction is set equal to or larger than the length of the
20 opening in the juxtaposed direction. The ion generating apparatus
is arranged in the air-flowing path such that the juxtaposed
direction is approximately vertical to the direction of airflow
passing through in the vicinity of each ion generating section. This

prevents the ions generated by the ion generating sections via

25 openings from overlapping with each other.




25 apparatus 500, which generates positive and ReGa! &Math® KSPcrirsbddBs141
English translation of PCT/3P2009/55141 6% clean air passing through
along the circular-arc guide wall 22a. [0138] The duct 4 is
configured to guide the clean air as lam nar flow al ong one side wall
4a, back wall 4c and front wall 4d, the ion 5 generator 5 being

arranged on the frﬁén@@h%u%ﬂal ﬂ%ert@#éifc% ézﬁ?b%'sgﬁﬂn@sﬁe&%vfeﬁr%en the

| aminar flow. Thus, in addition to e positive negative 1 ons

ted in. aa . : . h
Yon gener at o o8 AT i RrbMalfth Wedfedive Bty diliating ¢
of positive a%fd negative I ons. _The gﬁsi-tive 10 and negative ions

gener ated by qrect %I%é%rggﬂeﬁat]:%lp K¥#eR8%00 and the ion generator 5

are di schargiﬂltg the outside fromthe discharge port 12 together
with the cle él sent by the air blower 2. [0139] 15As descri bed

above, according tq,the present Enbodinent, three io engrators each
havi ng po8itive ang? ere:ac Ghedﬁﬁe‘%e&%qrﬁélré’et%??%%ﬂjl%ﬁ b%'%egle\PPﬁ
each other are arranged _on holders such that the i generating
sections havelireetiennwhils the spmpef B ﬁmquirﬂtaq@fo ﬂt&ﬁ JRfeay 10n

direction. Mreover, the jon . o
generators in the juxtaposed direction is set as equal to or smaller

than the separation distance between the positive and negative ion
generating sections. The ion generating apparatus is arranged in

10 the air-flowing path such that the juxtaposed direction is
approximately vertical to the direction of airflow passing through in
the vicinity of each ion generating section. Accordingly, the ions
generated by the positive ion generating section and negative ion
generating section located separately on both sides in the

15 juxtaposed direction do not overlap with each other.

Hence, mutual interference can be suppressed even when the
ion generators are arranged in a collective manner, alleviating
decrease in ion generation efficiency.

[0143]

20 Furthermore, the ions generated by the ion generator in the
ion generating apparatus can be included in the air purified by the
filter.

Accordingly, an ion generating apparatus capable of
suppressing mutual interference and alleviating decrease in ion

25 generation efficiency even when ion generators are arranged in a




20 generators are biased in the juxtaposed d|re@$@gpm§ggQHQQ@@mgmgmmﬂ
positive and negative ion generating secggons do not overlap wt

each other. The ion generating apparatus is arranged in an
air-flowng path such that the juxtaposed direction is approximately
per pendicul ar to the direction of airflow passing through near the 25

Engl {ah t r anePLrCaseaRapRb BrbRE AR ! B ApdRi s abp Rt
over | appi ng E@igéfach ot her. _ Accordi ngly, nutual interference
can be suppr even when the ion generators are col l ectively

arranged, alleviati decrgase in_ion ner tlo f|C|ency 0140]
Mor eover, three iohﬂ85ﬁ§F§68ﬂgn§?%m§?F§H% ?R?Qﬂﬁ% Ehé
|ntersect|ng with uxt apo . f the i 0 ener at i.ng
secti one.  whilRESPRE EBhogunBnE 1y nairghed Ghretia o T ext B RAcaR ige
in the dlrectlon vertically jnt rsectln th th arr& genena
directiond Agsserakigly apPatakin ﬁﬁ@%ﬂpﬁ%ﬁ%ﬁggﬁf glegtyrade dormg e
air-flowng path such that _.the_arrangenent_direction iis approxi mately
in parall el wielectnie aviesedivoithot papbeatiig Inseyi bt net dayAngasn oppring
ion generating sections. Accordingly, even when the ion
generators aria the mmygeneratangSectioneiciyvee emmployed: he i ons gener at ed
by each ion generating section can efficiently pass through together
with the airfl0dé5][0141] Furthernore, the bias amount of the
ion generators in the juxtaposed direction is set equal to or |arger
than the | ength of Mbee@epheimgmbertdfdohwdrsraders dirracgédim thhdon
i on generating apparatus is arranged in the air-flow ng path such
that the jouxtapnsedint agphiratus & appilioitedtiel threel butahatydbd two, four or
direction of airflow passing through in the vicinity of each ion

generating segpken. This prevents the ions generated by the ion
generating sections via




25 openings fromoverlapping with each other. English translation of
PCT/ 3P2009/ 55141 62 Hence, nutual interference can be

suppressed even when the ion generators are arrﬁnggs%qminsqaﬁ%(ﬁ 8#,% b8 .
manner, alleviating decrease in ion geneéflti on efticiency. ?

5Furthernore, the ion generating apparatus is biased in one

di rection, %gtﬁgﬁl‘aﬁﬁ{@&’isibi ased amounts of the adjacent ion

generators e juxtaposed direction is set as equal to or smaller
than the separation distance between the positive and negative ion
generating sections. The ion generating apparatus is arranged in 10

the air-flow,ng pat,h such that,.the juxtaposed directign_i . .
appr oxi mat el y-ver t F¢hfo% gepﬁﬁaHpg@cé %Tf‘f"at cj}arrﬁcigwlgg@épn%la[th}%3&'&}1}1
the vicinity of ,gach ion ner.atj ng section. Accor.di ngl .the iqns
gener at ed by PUNERBEIANRATTYS IGEHENRE AHCUSRE HAERE HERLPPP o And a
generating section |ocated separately on both sides i.n the.15
j uxt aposed didiecharse Bertngn B 1P8‘f?rv3i1‘i"ﬁs%£@ﬁ tg@ﬂlﬂqsmgnéeﬁﬁﬁﬁﬁhéf lets
interference can be suppressed even when the ion ggngr atorg are
arranged i n &heenghair saichiomest from theisaction nerl Brdheisirikdawer, and
generation efficiency. [0143] 20Furthernore, the ions generated b
the ion genemat im genehatingrsegtionr Hdingengratestionscandisischar 59
the air purified by the filter. )

ions generated by the ion generating section from the discharge port

together with the air suctioned by the air blower,

the ion generating section is arranged in a laminar flow

section where flow of the air becomes laminar flow.

2. The ion generating apparatus according to Claim 1, wherein
the air blower has an impeller,
the ion generating apparatus comprises a rectification body
that rectifies airflow generated by rotation of the impeller, and

the ion generating section is arranged at the rectification

body.

3. The ion generating apparatus according to Claim 1, wherein
the air blower has an impeller and a casing that houses the

impeller,

the ion generating apparatus includes an air-flowing path
arranged between the casing and the discharge port to let through

the air toward the discharge port, and




Accordi ngly, an ion generating apparatus capable of suppressing
mutual interference and alleviating decrease in ion 25 generation
efficiency even when ion generators are arrang

ed in a Engll
translation of PCT/JP2009/55141 63 collegtive ngﬁh%‘rm&%’aﬁmb“é P?f}ﬁfiz?"a’ér“‘“
to an air purifying apparatus. [0144] Though the ion generating

section has openi ngg.i ' Ll L
hereto. For exampras 1% 5hsPRSRElednEs HEbinald bTolir ASWHEE path
di scharge el ect e d of a dielectric covered with a protective
| ayer but no%‘%@?%ﬁggﬁgpeni ng in the ion generating section may be
enpl oyed. [0145] Mor eover, the nunber of ion generators

arranged in the ion 10 generating apparatus is not limted to three,
but may be two, fo or nore. English translation o . .
PCT/ TP2000/ 55141 04 PR BSReTafing PRI RS ASROBOHI i Chgihar hersin
characterized in thﬁt, in an air puh'h#yi ng ap aratﬂs inclyding.a
housi ng having a s&BiCas1HDRASH BIrSWRE aKe eyade ayal that guices ow
housed in the housin a filter that lets through _air suctioned from
the suction ;g@nerayetf hE ratatisnovieihe impelleriant gdlemingmprameanssl
that generates ions, and discharging the ions_generated by the ion
generating séremon pirdef the ciiadharaye poide wellctchene dixdetidre ofipr
suctioned by the air blower,
tangent line of the circular-arc guide wall, and
the ion generating section is arranged at the circular-arc

guide wall.

5. The ion generating apparatus according to any one of Claims
1 to 4, wherein

more than one of the ion generating sections are arranged
separately from each other in a direction intersecting with an

air-flowing direction in which the air passes through.

6. The ion generating apparatus according to any one of Claims
1 to 4, wherein

more than one of the ion generating sections are arranged at
positions separated from each‘other in the air-flowing direction and
biased relative to each other in a direction intersecting with the

air-flowing direction.

7. The ion generating apparatus according to Claim 6, wherein




the ion generating section is arranged in a |lamnar flow section

where flow of the air becones lamnar flow. 2. The ion generating

apparatus according to Claiml, wherein the air EQIH&\A@JHS]&%Eof%wmglmﬂ

i npel | er, the ion generating appar gt us compt i ses a

rectification body that rectifies airflow generated by rotation of

the inpeller, and ! i I IS

rectification bodyFthg.1b$%&fég%%§ﬁe%§§%ﬁﬁég'ag%psgr% gg@aé?‘ggsr glltoﬁg:af[%gerlap

E aim 1, Wh.ervsftﬁ1 ddth &Helbiﬁ)pﬁé a@@ﬁo%ng@ﬁjebﬁrbn?nd a casing that
ouses the inpeller; e ‘ion generating apparatus includes an

air-flow ng path arranged between the casing and the di scharge port

to let through the air toward the discharge port, and English

transl ati on PCT/@}PZOOQ/ 55141, .65 t he i oa. enercelt L ng-section

is arranged at the &% 4% SﬁPﬁﬁaﬁ’}Q&awth@ HEOF b}'.?g £ Clem™ on

generating apparatus accgor,ding.to C.aim3 rejn the casing
has a circul &OTXPESHE a@%ﬁﬁr%ﬁgth@aﬁ&@ghaﬁvﬂﬁxeownggﬁ%?wéag@@cfwns,
rotation of the inpeller and a bl owing port opened froma part of the
ci rcul ar-arc@bﬁ%ﬁéﬂ/\al | to one direction of a tangent |ine of the
circul ar-arc guide wall, and _ the ion generating section is
arranged at the ci tbeglkoldar cuguedenvtdiel air-fowing divectipmendt haga
apparatus according to any one of Clains 1 to 4, wherein

curved surface on which a portion corresponding to each of the ion

generating sections is opened, and

each of the ion generating sections is arranged at the

opening of the curved surface.

9. An air purifying apparatus, comprising the ion generating

apparatus according to any one of Claims 1 to 8.

10. An ion generating apparatus comprising a driving circuit
that drives a plurality of ion generators which generate ions,
characterized in that

the driving circuit drives the ion generators periodically in

different phases.

11. The ion generating apparatus according to Claim 10,
characterized in that at least one of the plurality of ion generators is

separated from another ion generator.




nore than one of the ion generating sections are arranged separately
fromeach other in a direction intersecting with an air-flow ng
direction in which the air passes through. 6. Elt‘gﬁh't%gsla%nn&rf’@'}/&ﬂi&sm
apparatus according to any one of Cainsgl to 4, erelin nor
than one of the ion generating sections are arranged at positions
separated frqg eaC‘TF}]lgi%‘ff gé&ﬁd}?&??@#&hﬁ%@%c@bf&iﬁg‘_ C@@ﬁnbl'(%?cll,

relative to efai:h ot In~a di Intersecting Wwth the
?:Ih;; m 6. wner arEEctedtied by Ork O AR A o RRG Bl) Bt RS Tl ©
cach othor | RePRERt B B Wik EPE bR A pE b HRS BRI O

apparatus according to Claim7, conprising a holder that hol ds each
of the ion generating sections, wherein t he hol der curves in

the air-fl ow %(E:] di pection andagrﬁxsi a curv%d surfa&e on which a Pgtion
correspondi nd%to e B gRRCTYANG APRALALTHY ASERT T ¥Hs e ang futfe & A3tns
each of the ion generating sections is arranged at.the opening of the
curved surfad® to 92, sharaqtepirediRy AeMIpHI& 9036]%&195% 03O SN
generating apparatus according to any one of- Clains 1 to 8. 10. An
i on generati ﬁ@l%ifﬁpar atus conprising a driving circuit that drives a
plurality of ion generators which generate ions, characterized in
t hat t he dri vhaglrivingicircuit aléernately shrigen thaton gepernteNscal | y
in different phases. 11. The ion generating apparatus according to
Cl aim 10, characterized in that at |east one of the plurality of ion
generators is separated from another ion generator.

14. An air purifying apparatus, characterized by comprising:

5141
e

the ion generating apparatus according to any one of Claims
10 to 13; and
a purifier that purifies the air which is to include ions

generated by the ion generating apparatus.

15. An ion generating apparatus, comprising a plurality of ion
generators in which positive and negative ion generating sections
that generate ions are arranged in a juxtaposed manner,
characterized in that

the plurality of ion generators are biased such that
juxtaposed direction of the positive and negative ion generating
sections in each lon generator is aligned and the ion generating

sections do not overlap with each other in the juxtaposed direction.

16. The ion generating apparatus according to Claim 15,




English translation of PCI/JP2009/55141 67 12. The ion generating

apparatus according to Caim210 or 11, characterized by conprising an

air-blowing fan that blows ions generated by the plurali I¥ofogm}aﬁ909/55141
us

generators to the outside. 13. The ion generatin A pATs

according to any one of Clainms 10 to 12, characterized by conprising

two of the i %ﬂa@gﬁﬁé@%@;@?ﬁtﬁ@@r ein the driving circuit alter natel y

drives the ion gener An air purifying apparatus,
characterized by c riS.L.04; i i agH i-ng
to any one of d ai %@Bmﬁkgﬁﬁwgﬁ%%r&%g%%%%@P?f%?éﬁgﬁ apuri%lﬁgg
the air which_is to, include. ions_gener d by. the ion generating
appar at us. }g%cel)@ﬁcp&g ‘déﬂ%?@?ﬂ%%%%ﬁ%&{?&?&é’&gﬂdgi ng a plurality
of ion generators in gni ositive and nee%%tive ionggenerati n& d
sections that generdC8 e WNeSeRPLAIRE SERTOTS BELTALEY 1R fay ard one
characterized . in. that, ) t he urality aof ion,ggnerators are
bi ased such thgde 1p@<§br§@§l@al WercH 'sbhntﬁrSzeﬁ‘én;go@ifth‘aéeaﬁBa%w%
ion generating sections in each ion generator is aligned and the ion
gener ati ng seébreéef@ndo not overlap with each other in the juxtaposed
direction. 16. The ion generating apparatus according to C aim 15,
English transl ation of PCT/JP2009/55141 68 characterized in that
17. The ion generating apparatus according to Claim 15 or 16,
characterized in that
the ion generator includes an opening for each of the positive
and negative ion generating sections, and
a bias amount of the ion generators in the juxtaposed
direction is equal to or larger than a length of the opening in the

juxtaposed direction.

18. The ion generating apparatus according to any one of Claims
15 to 17, characterized in that

the ion generators are biased toward one side in the
juxtaposed direction, and

a total amount of bias for the ion generators in the
juxtaposed direction is equal to or smaller than a separation

distance between the positive and negative ion generating sections.

19.  An air purifying apparatus, characterized by comprising:

the ion generating apparatus according to any one of Claims




the plurality of ion generators are arranged in a direction
intersecting with the juxtaposed direction, and each of the
ion generating sections generates ions toward ope.side in Q#E@& Lon
vertically intersecting with the arrangeggent diré%tfgﬁF fg? e ?on
generating apparatus according to Claim15 or 16, characterized in
t hat 1880 O erator includes an opening for each of the
positive and negative 1on generating sections, and a bias
amount of the ion : k ' NE [ LS : al to
Qﬁiglﬁ’ﬁﬂ%f ftpﬁ't Bufified Wit Adsdbrineih gl tlaé 18ﬂ$i on.

or larger than a le e openirng in e Juxtaposed direc

17, char act cPeDeiryas vriPEToR eEnBRERIERBRRErATY, O"2r 0 biaced t ovar d

one side in the juxtaposed direction, and a total amount of
bias for the ion generators in the juxtaposed direction is equal to
or smaller than a separation distance between the positive and
negative ion generating sections. 19. An air purifying apparatus,
characterized by conprising: the ion generating apparatus according
to any one of Clains English translation of PCT/JP2009/55141 69 15
to 18; and a purifier that purifies air which is to include
the ions generated by the ion generating apparatus.




