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Specification [Title of the Invention]l ON GENERATI NG APPARATUS AND

Al R PURI FYI NG APPARATUS [ Techni cal Field] 5 Mn 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 t9galiehe Wik hdihe BUgtihgned by an air blower to
purify the a%r In t?}le roone1H 10%'[) cé%kgrlound Art] [0002] The air

|0 3 resi dentivale 6PN FRvERRBAT! Nt 44N &BdRAPING KEPARPUS C

subst ances s ungus, virus, foul odors and

the Iike. M e :g?,?i to 15 remain in a room due
to ref:ent i M&@wﬁlm@a |‘%%‘%ng1§§ requiring active air
ventilation. n.a.room.l ted in an area with serious air pollution
or in a roon[t\?fé}‘b‘ca_f%?g(@ﬁ having an allergy to pollens lives or

wor ks, howev&mqﬂn air purifying apparatus is used, since ventilation
by openi ny atwihdow may not be possible as 20 desired. [0003]

The air purifying 'i paratus i.ncludes: gn aig bl ower housed i

housi ng having a sUBEIRIPSEBE AnyANEL Ak} 1288 ORBTSFT é%p%aratus
Al seharge po dan 3 pobilyife apparatus that discharge 1ons 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

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



25 the air suctioned fromthe suction port by tHe;RiknsRlRWebir@R8R
ion English translation of PCT/3P2009/5%141 2 generating section

that generates ions. The air purifying apparatus is further
configured to discharge the ions generated by the ion generating
section fromthe discharge port into a roomtogether with the air

: d b y | 1 g _

R e A e

Do t 1, : | e). 0 . he i ' '

a posi ti ve crBRAFARE sririhAsgafixred b Pk e PRE Abh IR AT by

2ppl i od bot BN IThEoBaLT (et Pl LB dUPr ey ROFL S8l BEBPBYe so
h iti [ di,sch .f [ I whi |

negat | ve. 1 ontoBeH e R0 F T eHE Huge o8 Bloeats Gdatige 1ons”

di scharged pqQsitive ions and negat.i \éﬁgl ons are |nclfudeg]a‘!?n t he ai %SPt

sucti oned bydesRmaOse CONBRBREATAR I Fhedioary & PRIt Senmy 3k
together with the air. [0005] In recent years, a technique of

puri fyi ng t hBasent Dpcaresnt defoy examaded-by di schargi ng positive
(plus) and/or negative 20 (mnus) ions into the residential room has
w dely been For exanple, in an air purifier, an ion generator
that generates positive and negative ions is arranged in the mddle
of an inside air-fTteilon patdratingissctiandsms ae@etiveatlectriodasand aan
external space together with the air in the air-flow ng path. 25
[0006] Engl hehativendkatrode tifatPl dR2008bsdddrately 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
ions 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 Wide'ly 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]



3 The ions discharged to the outside togethgr (WidRontcR8ciipboosrssia
inactivate floating particles in a residgntial roomand kill floating

bacteria, purifying the air in the entire residential room [0007] 5A
general ion generator applies a high and alternating driving voltage
bet ween a needl e el ectrode and an opposite el ectrode or between a

St et oty LB AP ET ABR R

di scharge to gener ive rons. I's not easy to
[ whet h t . g tual | y: '
Generat ed | e eoGR HEEP Esagh DEesidaune odth aHL G Hhgtle

t he above, Patent Docunent 2, disclos a techni que of .detecting
presence/ abs8askerd, E’égﬂgyg’t%ﬁh‘? 6‘?’%?}1Eﬁ?&ﬂtl%ﬁ%éaﬁpg@l&ogm'oses a

t echni que of detact ing the anbunt of 15 generated ions and optinally
control ling {0ROEnount of generated ions. [0009] In recent
years, a technique of purifying the air in a riﬁi dent | al space by
char gi ng mat er nol Acgérerdliontgenarator eppdipsp dilghvaq glieEnagng or
negative (mnus) ions has widely been used. For exanple, in_an air
purifier, andiroringendtage bgtwpparanesdicalecieorte andsameppopite elpgtrode
negative ions is arranged in the mddle of the inside air-flow ng
path to di schatgtwden geheclimt ¢lentrade ahd odidediric plantrodgdicheause
with the air. 25 [00101 English translation of PCT/3P2009/55141
corona discharge to generate positive and negative ions. It is not
easy to recognize whether or not ions are actually generated, since
10 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
15 generated ions and optimally controlling the amount of generated
1ons.
[0009]
In recent years, a technique of purifying the airin a
residential space by charging water molecules in the air with
20 positive (plus) and/or negative (minus) ions has 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.

25 [0010]



4 The ions charging the water nol ecul es B RensfliRanr@idbaooorssiat
inactivate floating particles and kill fkoating bacteria in a

residential space, purifying the air in the entire residential space.
[ ()oil] 5A standard i on generating apparatus causes corona di scharge
to generate positive and negative ions by applying a high and

alternating drivi val t r; .
opposite el ect rodggg? 188%;215%%;1){\%?@8ﬁ%%geg‘d%l%é%@ogelﬁgﬁgaggagg%%si te
el ectrode. Moreqver n_j.on genenator {f.wH ch. L s 10
descri bed abW@f éWeaﬁQ‘?{?l iligar&éﬂSF%%B‘%ﬁ%%a@éﬁég‘edﬁre

i nt egrated has .heen. di scl osed ee Patent . unent. 4, f.or e,
while an ai rr?ﬁ}aPPF@r SRICA> Euﬁlﬁi”?git ©i%gh 1 g Hdre Hg@%@ﬁéﬁgﬁia{)&e.
practi cal usE. |(ﬁ012] 150ne ion generator may, however, generate only
alimted a llof ions. An attenpt has been made in which a
plurality of ion generators are provided so as to increase the anount
of generaed ions. A stangdarddozageneyntap g ARArgLUs SAUGEAEPEPBRs in an
air-flow ng path, which is suitable for ion generatiaqn, caTs,es a.20
number of spdiechangethoagenaratagasdbing and @pgaﬁwmomé?i@hﬁgp yingr dagh
to house a plurality of ion generators in such a limted space,

col l ective ammangkeenstiof drvimevetzatgerbetiveeqn afreedie elpetaodstand an
Docunent 1] Japanese Unexam ned Patent Application Publication No.

2002- 257408 dppbRakaiitcidodemaribetifechapadisshatpe edertnede Raxdean opposite
Application English translation of PCT/JP2009/55141

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
ion 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



5 Publication No. 2007-114177 [Pat ent Docunent L;)h %h@;@ﬁﬁ{i}cﬁ%@?CTIJP2009/55l4l
Unexam ned Patent Application Publicatiog No. 2008-059795 [ Pat ent
Docunment 41 Japanese Unexam ned Patent Application 5 Publication No.
2008- 123917 [Di scl osure of the Invention] [Problens to be Sol ved by
the Invention] [0013] Wth the conventional air purifying apparatus,

t he amount 1 . 1.0NS n s n ion generating section and the
anount of i oﬁél%ﬁwagl%gfﬂ'g@?ﬁg}gig%f rom t he di scharge port together
with the airpare sured, resulting that the.a i 8 1 he
Foom 1 5 smal [Eateaiarea sy Thirsaums Chetanetgbharablddiicidobon
generating section.. 15[00 i The present invention has been
contrived in w&)@w%m h&-éﬁgﬁboéf}?gﬁmtances. A mai n object of the
invention is_to provide an i generatihg appara and an air,.
puri fying apbﬁ&%ﬁwpﬁ@mﬁ@n wa&%@iﬂﬁf@mwi%tﬁﬁ Applicafionat a
| am nar flow 20 section where flow of the air suctioned by an air
bl ower begonPahlisitine Na.R0BH 128807t he air suctioned by the air
blower may effectively include ions_generated by the ion generating
section, red{Disgosinee of thelnventivadween the anbunt of ions generat ed
by the ion generating section and the anount of ions in a room 25
i ncreasi ng t Breleuns tobei Sulvedrby hlee Inwantiodldgl i sh transl ation of
PCT/ 3P2009/ 55141
[0013]
With the conventional air purifying apparatus, the amount
10 of ions generated by an ion generating section and the amount of
ions 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,

95 increasing the amount of ions in the room.



6 [0015] Wen, however, an ion generator is Opeﬁ%ﬁsﬁ%ﬁsg&maofkz@mzoogfssm
period of tinme, causing that a dischargegelectrode is worn due to

sputter evaporation associated with corona di scharge, or when 5
foreign materials such as chem cals or dusts are accunul ated and
attached to the discharge el ectrode, problens arise such that the

anount of geﬂ?df%ed i ons decreases and the ion generator reaches the
end of produ ]feti me. Though regul ar mai ntenance and lifetine

I i f he i '
st 2%{ (12ea gener at FOHHr by et R R 2L P B TET LB o o
t f i 0f. . .[0Q16 . Th - [ h
baen cont i vERTION 9 B QI AIRNEARS iR BAR RS B el

of providing: an ion 15 geperating aratus in ich a plurality of
i on gener at oFBUAkE wawwﬂ%%mp@f&&ﬁ FOEQR2 Sclllu r%%é)rra‘fv §Hal

lifetinme wthout much decrease in the amgunt of ions dispersed in
space whebe ilorsigaraateriatnrygel asohemirads P%ﬁ%ﬁtﬁﬁ%a%ﬁépz%@ and
including the ion generating apparatus. 20Wen, however, gbpglér&ahi@t y
of ion gener attachest to the deschangeyelecinodge @rablermsarisnsuah thasdiher |
mutual interference may occur, possibly reducing ion generation
effici ency amrhbentof gereratedyions dearcaspeear ths e genecater reaches
invention has been contrived in view of the English translation_of
PCT/ 3P2009/ 55hé%er# of product lifetime. Though regular maintenance and
lifetime control are required for the ion generator in order to secure

10 stabilized generation of ions, it is desirable for the ion generator to

be free from maintenance.
[0016]
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



above circunstances and has an object of provi dipgi «@RliRn: gemesaddsng
apparatus in which a plurality of ion gemerators are arranged in a

bi ased manner to suppress nutual interference even when the ion
generators are collectively arranged, alleviating 5 reduction in
efficiency of ion generation; and an air purifying apparatus

i ncluding the,ion gener 1 : f g the

Pr obl ens] [Oﬁ}i’%]'eﬁ%clug}ﬂ%f %P:@?%‘%B%%Pa?@}grgf c%{vé?%{ggtdgg% 12 pr esent.
10 invention is characterized i.n that, _i [r i i tus
ncl uding a REBETHIIBRNAT ki B PO ot EARTY of IR e BT g
air blower housed in.the housing, a filter that |lets;thro I r
suct i oned fr@ﬁﬁ%ecg%ﬁe}a}?sﬁ ng’ﬂpetrhté’ %?Epﬁswiuﬁﬁan‘é‘?%‘lf%‘ﬂ% even
generating section that generates ion nd .di schargin he j.ons 15
gener at ed by heD the 1g RENSrARY SS?XS £ e(%'FYﬁllyt W%é@h%ﬁtﬁé’lﬁ

together with the air suctioned hy the air, bl ower, the ion.generati ng
section is aredngdeniin efficaeneapl 191 geBeEATiBR: ARSI AN AIBRISHYIRE air
becones |ami nar flow. [0019] 20According to the invention, the ions
gener at ed by apparatus Jedadangrigesion genersdindaPPRiHed in the air at
the lam nar flow section forned to make_the flowing air |am nar flow,
al | owi ng t he [Meansofeaf$olvingthe Probletslt he i ons generated by the ion
generating section, increasing the anount of ions included in the
air, and 25 i[potghsi ng the anmount of ions discharged into a room
Hence, English translation of PCT/3P2009/55141 8 purification of the
room air can furthem ben eehangtithg {9926tus 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 1on
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,



Moreover, the ion generating apparatus accordi ng,f@ utaggtlgroﬁgmpzoggmm
invention is preferably configured such ghat the air blower 5 has an

inpel ler, that the ion generating apparatus conprises a rectification
body that rectifies airflow generated by rotation of the inpeller,
and that the ion generating section is arranged at the rectification
D ey KRR drTUEAE A il B hECHL bbb d e 10
rectificatiofl passi ng rou am nar T1Tow ¢an
efficiently @@@de ions, further increasing the anmount of ions

di schar ged f he di scharge port together with the air. [0021]

Mor eover, the ion nerating apparatus accordln to the [ esent
invention is pref egg%qe;fw@@mﬁ?%mgeglﬁ’é% IPﬁﬁpﬁﬁgﬂ%c%?@Féﬁféﬂ%ﬁde
is a casing that houses the.inp Accord o the

i nvention, tREESERL BIVATHAPR AP pﬁfﬁ%ﬁ)@a&ig §Pﬁégﬁ¥f3éu?jwha ¢ 315 player
narr ow path in the_ casing can include ions, allowng the air.to
efficientby b@@l&l@lémpﬂlbl‘géh% ﬁhédoﬁﬁeﬂ%at% QBPQE%@%%@@%%‘??&@ on,
further increasing the amount of ions discharged fromthe di schargh
port toget herediiifihating laody thaveedtifies airflowgrnerategderatatigp of the
apparatus according to the present invention is preferably configured
such that thémaieller, awel thetsthmibgenpratiog sacticn soainengachat bbases
the inpeller, that the ion English translation of PCIT/3P2009/55141 9
generating ampaﬁiﬁbuﬁiohnbcbdgdes an air-flow ng path arranged between
the casing and the discharge port to let through the air toward the
di scharge port, anddchbadiddhto tlee igesetiahi bhe sdetrbotified lay thaged at
the air-flowi ng path and the casing. 5According to the invention, the

ai r of | agi napcfik Qﬁ’tibﬁ‘ﬁbo@;a%ﬁb‘péﬁ@lﬁ@h@@ﬁ@@ﬂ@ﬁhﬁ@kﬂdﬁﬁb&@w pat h
in the casing can include 1ons, and the air blown out to the

air-flow ng %@ﬁ&e&ftmﬁa%d@ BWsNSu RSl 0kré A8 nGAHOENTAM Y of 1018y

i ncl ude the ions gererated by the ion generating section. This allows
the air to Bk toRihegtPRhAfRIa Yy the ion
generating sr,rgi[c1 ?lgghltée urt%‘ke)éh%g%:lrbeas% ﬁg aér?;cur?t of 1ons discharged
fromthe di SC[BGQQF port together with the air.

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



[0023]. The ion generating apparatus accordi ng #Q;h Re.RELSEBETRR0o55141
invention is preferably configured such §hat the casing has a

circular-arc guide wall that guides airflow generated by rotation of
the inmpeller and a bl owi ng port opened froma part of the
circular-arc guide wall to one direction of a tangent line of the

circular-arc i -wal | : I GENRL AL d L jHs 20
arranged at g%ﬁeﬂﬁﬂﬁglaﬁgaggguég?l 1&%\% %ﬂr}ﬂg ﬁ%@%?%%hﬁ e!tihe
invention, the,air | am. nar__f i t jvely
narrow pat h Bﬁt‘f’ﬂ%ngb?i o ae %dgﬁw%gﬁ%ﬁ%ér}%gdg %@%mﬁglt&ggﬂg%@e ig-%'nce,
the air can re efficjently include ions nerat ed b LQa -
gener ati ng sg‘g‘ﬁ’% ,thpﬁ@%@ggt}lgpgggph%%ﬁﬁgggg lgﬂﬁ?ﬁeré?ﬂégﬁ%&%n 18
di scharged fromthe, di scharge, port togethe ith the English
transl ation 8fr3eged Iaﬁég@/%g' WHRE Qﬁgﬁ "‘[Iﬁi)’éﬁn‘f CASINZ.  The jon
generating apparatus according to the present .inyention i referably
confi gured such t hétccﬂﬁlélgt%%l%%v‘mm?ﬁet ei‘%’h%ﬁﬁ@ﬂ%ﬂ A%"géﬁf"fons
are arranged separately fromeach other in a direction intersecting
with an air- paseesnthiugh e comparafively nasTeyPadsHehe Kasmhcan
According to the invention, the nunber of portions where the air of
| ami nar f | owihcltidediess| ans fhe airbloyen auitviel henair Bowpagpath from fhe
casing can be increased. Hence, the ions generated by the ion
generating s&léwong pant obthe ehbing cxalfarbeer nutludedheniontsegenerated by
further increasing the amount of ions discharged fromthe discharge
port togetheghwiibh ddigeraiting 568264, This allows the air to more efficiently
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 ion 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



15The ion generating apparatus according to thegpresent. Ny eebireodssi
preferably configured such that nore thap one of the ion generating

sections are arranged at positions separated fromeach other in the
air-flow ng direction and biased relative to each other in a
direction intersecting with the air-flow ng direction. 20According to
the invention, the nunber of portions where the air of |amnar flow
can incl ude "r‘gns In a conparatively narrow path in the casing can be
increased w t@ége conventional casing. Hence, the air can nore
efficiently de ions generated by the ion generating section,
further increasing ﬁage, amount of ions 25 discharged frgmthe

di scharge port togePRePIVERIEAILNG APPATRIYE %ﬁoﬁffgﬁlﬁsqoaﬁf%ﬁr%ent

s i S ES BT S
other | n'§ heidh gonerRBREmEctiansRT O TRES SPRGTE Y REOMRAH PERCT Bhe
air of lamnar flow can include the ions generated by the ion,
generators wiat dizectionnvéetdoctinmehth emeairollowing|dveeidon Ap ‘ﬁﬁ%(’be he
nore efficiently include ions, further increasing the amount of ions
di schar ged f a@grphbsedtlsahaglye 10 port together with the air.
According to the invention, the number of portions where the

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 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.

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.



[ 00271 The ion generating apparatus accor gi.,ig t.RsatiblEor BERTEMEI55141
invention is preferably configured to copjrise a holder that hol ds

each of the ion generating sections, wherein the hol der 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 '@ﬁzggnerating sections is arranged at the opening of the
curved surface: cording to the invention, the curved surface of the

hol der 20 can be ip,contact wth the circular- - QUj t hat
gui des the airfl ow%&&fé’inag%ewm%taﬁﬂa&’ﬁ%gﬁ%tcﬁg{(%r%tc?glr@5?%; % Ee
casing, allow ng the plurality of ion erati ct.ions tQ ve the
same shape ahﬂv?%goaﬂﬁ&ﬁe?%?a%rﬁo%ﬁ%ﬂ&wﬂgﬁzﬁ?c}ﬂng%%%rggg}é to
be equal to each other. 25 [0028 English t anslﬁg on ,of .
PCTOP2009155 88¢tions are so apragige amm%%ov&g 8 eactorthsigint the ne
present invention is characterized by conprising the ion generating

appar at us5desgriflssvingbdectio®ecor ding to the invention, the ions

generated by the ion 5 generati ng section can be included in the air

at the |amnar flodcerdimnté thesuvension; ihe ainefdassngg oW d3&cones

| am nar flow. Hence, the air can efficiently include the ions .
gener at ed by ihbRideothgémnes gehagaterbydhe ioncgezataigrs Nathawtiaaneglling
ions included in the air, increasing the anount of ions discharged
into the roomaachnstHai dlgralllvahtine amgteuord effidentlyfinchede oons.ai r .

o0t 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.

95 [0028]



An ion generating apparatus according to the i nuRRhitQRaLGOAPETShavgsa41
driving circuit that drives a plurality ™ ion generators which
generate ions, is characterized in that the driving circuit 15 drives
the ion generators periodically in different phases. [00301

According to the invention, the driving circuit drives the plurality

of ion generators R%féﬁd%ﬁﬁ'ﬂrm% SpPhlARieAtcRIRasTo tHY Srd¥eaitent s
each ion generator frombelng atfected by the 207i ons dgenerated by

another 1,01 SEAGHALATs CRSLELNAL &I PRkRRPERiAR (A8 TbAIAHIATENRE)

whil e reduci hg the rate of energiza us exte

oper at i onal 5&3})3&“5{% d[egglgﬂ)%d Mei sh transl ati on of PCT/JP2009/ 55141
€

13 generators™fs”separal Fomanot her i on generator. [0032]
Separ at o'y from antererins e FTb A08aLAY i HEE EBLPAd FRT HRNEEC,
when 5 plr aPPOST R IBECGEREF AR SPSTA BAER OGNS ATt i P TRRGLESY
the rate of reduction in th u of generated ions .due to the ion
generators i ﬁ?%trl@%rfpﬁ@e\% %‘F’Pplégﬂgt gltlﬁ@,asggng Ghe @B‘?mf’é[léé%lﬁar ow.
Hence, the air can efficiently include the ions generated by the ion
generating section, increasing the amount of ions included in the air,
increasing the amount of ions discharged into the room, and further
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



The ion generating apparatus according to the PEgE&NtandAVERtPCHRP2008/55141
characterized by conprising an air-blow g fan that bl ows ions

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

OrLoe o BeRleRUENkS <t 9a0ed A LN OR EaTBAbRI 1T (he 20

vicinity of gion generators an revents t anount of generated
ions from dei{ﬁ%ﬁ]’eng, whil e further suppressing the ion generators
interfering ach other and also efficiently | eading the

Aecording Lo the pAUCBRIINEGH RS Ao PRHERa A IRET: ORE PAESO0SRERL S 14

invention is characterized onprising two of the ion generators,
wherein the @TINEG (ﬁePé‘HPFgglﬁ@%%?@%@gm‘?%ggn?ﬁ%tqron gener at or s.

'torhateby 5 drive thies SaparerngeteeRsbAbe most HagiBRI et an
ion generators are alternately driven at cycles in i ch the anount
of ions genergereiabyr fm@ltamti;@ﬁ g generater B’gt%?ré§) HER %@E 1PRere is
no large difference in the amount of generated ions conpared to the
case where t\genesators 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



10 generators are continuously driven, while theppefakandlrctikebsim
of the ion generating apparatus using thetion generators is doubl ed.

[ 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 that puriibhes &%?a@fér[i%%%g)? dobfisifig tWPof 16 G BehRtALLrRY

the ion generati'ng apparatus. o According tot

vent i on. ! ieh@lelin RUE LG PYI0R: Biterhh By ARicRE thAGbHARddifitbAns
gener ated by € 1 on generatTng apparatus according to any one of the
i nventions di@ﬁééfed above. Hence, an ion generating apparatus

in which nut fects of the plurality of ion generators are
suppressed and the ,operatiopal, |ifeti of. each . on .gener r 1
ext ended can be apéﬁF@HE?%géhﬁ ?Fnﬁ%nﬁgpi%9?%%”@&@5?%?3%.gﬁ%%%#ﬁ%ﬂ
transl ation of  PCT/ JP2009/55141 1 00391 As descri bed above, it has
convent i ofal I HREH& RERACRHEZRDST ). (mis an arbitrary natural
nunber), which is a_positive ion, and 02-(H20), is an,arbitrar
natural nunber), whlenre vhen tﬁ@g@ﬁi FRGIEAOY S AES %ﬁ?%@af%ﬁbéfl?‘w&n a
bacteria or the like in the air by reaction of iq?%. he i ons,
however, receowblesdnwvibncledbn aanpunt Hidons Semesated PrSe BYadons hi gh
concentration of ions can be realized in the proxinitg,of the ion
generator, tenevaterstbetdmes nhexieofnt,sthere 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.
[0038]
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.



rapidly lowered as the distance fromthe ion gepghial:QksRecH Fesridessia
farther. Hence, even if the concentrati o of ions can be several tens
of thousan.ds/cnB in a small-volunme space such as an experinenta
apparatus, only two to three thousand ions/cnB at the nmost can be
achieved in a | arge-volune space such as an actual residential space
or work spac [ 0040] The inventors, on the other hand, have
found that b nfl uenza virus can be renoved, in an experi nental

| aboratory | evel, Ry 99% i:n J, Nyt i i of
7, OOOhi ons{jcrrB IS (?ee%% ea‘iugng&’g’g.}g%% W‘”ﬁ‘ﬁgﬁg& 1@%&1‘8381%&%}%'% %%B
is achi eved. These nunbers of renmpval rat n il S

are 1,000 vi ;ﬁg@?ﬁﬁém s @%agﬁ)lﬁya%n@?yﬂ%]?%ﬁgl@, Tt}{/lléfrldg c?r%&%{vee
remai n, respectively. _ her .wor ds,, . increasio-ng _the kon,. 1 -
concentrat i oA W—@n@?,tﬁ@ésli g‘hé*? @WE@%@%@B&%&H@?QQ ’h‘%hil%}%ré% Ri ng
Vi ruses will be reduced to one tenth. This sho that it ,Jis

i npor t ant 5 omezg tHieo1s tﬁtéﬁ%f?@afh@%ﬁmgrhaé@??]@u%rwgh‘% Eﬁ%eejél 51:"\‘3 air by
environnmental English translation of PCT/JP2009/55141. 16

purificati onreactinorafasest h& haipnso Rosve e TeROMPIRR ViR ¢3¢h other and
residential space or work space where a person or the like lives..
[0041] An i onligemeeat.i nGhaspavenut higl soucagtiasiomet pors ean e realized
invention is based on the know edge described above, conprising a
plurality of jhahegeredatioy ofithewbnoteipositor viheseheraatva thereof 1s

generating sections that generate ions are arranged in a juxtaposed
manner, and i@piliBr heyefddzad the dibtindenfroph thelibhygaienador denemsisor s

are biased such that juxtaposed direction of the positive and
10 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/cm?3 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/cm3
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/cm? remain,
respectively. In other words, by increasing the ion concentration
from 7,000 ions/cm? to 50,000 ions/cm?, the remaining viruses will

be reduced to one tenth. This shows that it is very important for

25 protection against infectious diseases and environmental



negative ion generating sections in each ion gengksatessaii® oaPCymeds/snd
the ion generating sections do not overli®p with each other in the
j uxtaposed direction. [0042] According to the invention, the ion
generating sections are 15 not overlapped with each other in the
j uxt aposed direction. Thus, when the ion generating apparatus is

arranged in @nﬁﬁée{ﬁéﬂl QWi ABr Akt IRHTh Ehaterthationdiapbs egtitier ect i on
is approximately vertical to the direction of the airfl ow passing

through near r@{iﬂ'&nitpag GRIETGH IyB8k $pGlck Giheb@BSp A@0er & i Bikel iPes.ON

generating sections 20 are prevented from overlapping and interfering
with each ot 41n][ 0043] The ion generating apparatus according to the
present invehtion is characterized in that the plurality of ion

Fitaposea o rect: O ISGERR LR AL B JURERER BOateih”
2 oo Faue e e A IR ER D et PRt <
one"side"or Bkl P dieo e EanI YR Py R AL

generat | ng afpaeattion Sl NG e br g St rere
of airflow passhngri &nddgﬁgﬁéaﬁtqrh@ éh%gégzﬁgtﬁlﬁﬁaﬁ&gf g&g ,g%g%%]

generated by the X ) .
are biased such that juxtaposed direction of the positive and

10 negative ion generating sections in each ion generator is aligned
and the ion generating sections do 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,

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



10 ion generating sections efficiently pass throggh chisbtiaiof PEVFHI0HF141
path together with the airflow [0045] THWe 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 anount of the ion
generators i gideh hukteaese degticatlli onetsectingkvith the dmangeendan a

I ength of the opening in the juxtaposed direction. [0046] 20According
to the invengiQrtidghe openings of the ion generating sections do not
overlap with each other in the juxtaposed direction. Thus, when the

I on generatlpg}gﬂparatus Is arranged in the air-flow ng path such
that the juxtaposed direction is approximately perpendicular to the

direction of airfl g\ejcglaé;ﬁgliﬂ%né% %ﬁ%%fﬁgnnﬁﬁ{s gf@{ggg%mic@gnyﬁdé Qf

generating sections, 10 anslation o JP2009/ 55141 18

generated_by, {he.lon. generat.i . ' . .
over | appi %g ah‘aalﬁ?cg?"?%eﬁ Iﬁé%‘mﬂ?ﬁﬁg‘g%n&gﬁ}iﬁﬁﬂ?%§§%&$ﬂ§gﬁ#@t direction
generating aRRehe L68 g%%%%a O tﬁeﬁgg, Rieifie ion generating apparatus is

placed in the air-flowing path such that the arrangement direction
ig approximately in parallel with the direction 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



5 invention is characterized in that the ion gengiatt@idtiar@POlEewelss5141
toward one side in the juxtaposed directi®n, and a total amount of
bias for the ion generators in the juxtaposed direction is equal to
or smaller than a separation di stance between the positive and
negative ion generating sections. 10 [00481 According to the

i nvention, tBgnBesidd ¥§ thenogenaiakitits seelibasaransevkatagdasive ion
generating sections are placed separately fromeach other on both

si des of the&?ﬁlt@?@qﬁﬁd‘%‘ﬂ%ﬁ@éﬁ?ﬁ%ﬁb% eXtIeRth&e 1 0on generating

apparatus is p | owm ng path such that the
j uxt aposed dig@?ﬂgon is approximtely perpendicular to the direction
of airflow peg t hrough near the ion generating sections, positive

and negative ions ner ated by .the i r.at.LRng: !
prevented from overl ]p?lrhﬁeﬁﬁ#ﬁlﬁggﬁ%ﬁgﬁggﬁ%%hp%%f%ngi.r éé%mt 0049]
An air purifyin ppar at,us accordin o.the .prese i I L
char act er 5zean15§n@8§ﬂ#i arge ?lﬂée‘?éﬂ %@ﬁéc?]&t]i ﬁlgé%lg%%artg%gs%ggﬂgg%él ng
to any one of the .inventjons descrjhbed above; . nd,a, purifier
that purifi edo®ardgng flgen ghe jux Steﬂe‘%i%ﬁ@mé‘s 38@%?8?@0”83?We0f
ion generating apparatus. English translation of. PCT/3P2009/55141 19
[0050] Accor diag fenthedon gpasraters e vxianosed nglthﬂéSWa#iz}c Ot
is made to include ions generated by the ion generﬁt i ng.appar at us
accor di ng t o suhallentban paeparaiien sigtanys ket wesr dhempsitigy an
generating apparatus that suppresses overlappi ng and nutual
i nt er f er ence mgatovesigregenaratingysegtsing al ity of ion generating
sections may be aﬁ)pl ied to an air purifying apparatus.
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 near 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 1ons

25 generated by the ion generating apparatus.



[Effects of the Invention] [0051] ioAccording tghskderaml-88nPCT/IIP2009/55141
invention, the ions generated by the ionggenerating section can be
included in the air at the lamnar flow section where the flowng air
beconmes lamnar flow, allowing the air to efficiently include the
ions generated by the ion generating section and increasing the
amount of ioLt?Oé cluded in the air. 15 Hence, the anount of ions

di scharged into room can be increased. [0052] According to

the present invent %ﬁ%gﬂ%@é‘? %r]_ﬂjllé iﬂvéﬁtﬂ):{?nﬂg@gﬁf ?hg{ﬁe@bsab?%:ﬁﬁpﬁﬁl sy

driven in differen s prevents ea on gene rom
bei ng affected t he 4 ons. 20 gener g I

while the I’af%a@%lt%ﬁ]é?]é]l altqnéng%fé%rragéggof ﬁé@? gltrl]%% %Skgﬁé’%g%@%%unsm
lifetime as an io eneratin arat us.. nge, .t heoper atyi on

lifeti me candkeo P%ﬁ@e@%qgﬁaﬁg%aﬁsﬁgbgga@@‘fen ?ﬂ&&%ﬁ’oﬂh‘? 1%t ions
di spersed in the space where ions  are discharged, 25 005@ Engjni sh
transl atibn GENPCANBERPIOI LRSI thas suppressas OyeglanPIng ThHE HHELEht

i nvention, when the ion generating a ggéatntis is placed in the
air-flow ng paterferrnrea xorxsrﬁelwﬂtag A T aELY Of 100 SemETRAERE
generating sections is approximtely perpendicular to the direction

of airflow passtiogstthaplhapphieditRdrs aipRUgHERS EPRFTEEES ons, t he
ions generated by the ion generating sections are prevented from
over | appi ng dRdfechs ef thelnyewttdnleach ot her . This can

prevent nutual interference of ions and can alleviate decrease in ion
generation eflodsilkncy, even when the ion 10 generators are arranged
in a collective manner. [Brief Description of the Draw ngs] [0054]

10 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.

15 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

20 generated by another ion generator while the rate of energization
decreases, extending the operational lifetime as an 1on 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.

25  [0053]



FIG 1 is a vertical section side view illustratighy tahatieonPoymreason
of an air purifying apparatus accordi ng 20 the present 15 invention.

FIG 2 is a front viewillustrating the configuration of a main part
of an air purifying apparatus according to the present invention.
FIG 3 is a side viewillustrating the configuration of a main 20

part of an air puri fclébﬂﬁ f1d }é%e@&?@frwé}ﬁléﬁ) Whenptles i generating
I nvention. FIG 4 | I ustrates a front view and (b) a side view of

the configurg tpg&aeus?é‘ %cﬂﬁf‘?ﬁ@%‘% fﬁ%ﬁat’h eubhftwam&wtapuged

according to presen I nvent 1 on I's a layout of

measur enent %{F gg (\éﬂe Foht ?fe?gtlr}[%ngééﬁ(ghé %@Q@hﬂil%&fgl

PCT/JP2009/5 air own ou rom a arge por?r of an air

St St R gl o o

st o Lte S CONLONBIL0n S 20,9 BUELELNS, 20BRBH haing

front view | |S|eg€1%£gtalrrégpl'ge@%n%g(r_ifflrgur ce)‘;[fér nginé‘ and 1nt%rf’er1ng with each
other.

This can prevent mutual interference of ions and can
alleviate decrease in ion generation efficiency, even when the ion

10 generators are arranged in a collective manner.
[Brief Description of the Drawings]
[0054]

FIG. 1 is 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. 8 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



10 part. FIG 8 is a side viewillustrating theeganfiaguiat it @omarRooass141
main FIG 9 is a block diagramillustrati ng schemati c configuration
of a control systemof an air purifying apparatus. FIG 10 is a
flowchart illustrating a processing procedure of a CPU that drives an
ion generator. 15FIG 11 is a timng chart of a driving signal input

from each of ;aUP1HHEST A% HLdACEATES Port BRYn EhGuiilylrg 2

circuit diagrami S I ng an exanpl e of connection of an 1on

generator and_an .l i Vi ' it .- ElC i .
T oces ot g e e REPSHAREL A bR S o on d Abe in
concentratlogbgnd Il on bal ance when one ion generator is constantly

o1 ot 0 of 1% cqatent ot o, 0Bt ALhar WA A0S AR |5
glotn; ﬁg% L?/ t ;JlrjPeceidg;gfie'g%nZ%ﬁf‘;@&ﬁgf&tsregﬁpgrﬁlggt‘é| ﬁfe%ﬁ\%:gﬁ | |lgé _
aver age vé%/u@n%TgWﬁéiO%Eﬁggpﬁlirtg%ﬁ igljgﬁ%ﬁ)ﬁ%r?a & %%ég‘ggrgé flzi{l] \ggl N
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 on 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



ratios of ion concentration shown in FIG 13 ar e;funGth&don of PcTiIP2E0bE3141
15 is a table illustrating an exanpl e ofggreasurenent in a room for
ion concentration and ion bal ance when two ion generators are
constantly turned on and when they are alternately 5 turned on and
off, and for ratio of ion concentration obtained when the ion

generat or s _agg;GaNSARNhMREHoRH R 9l PRACESRLIIGR D! ai ned

when they are alternately tur on an . G 16 is a
GTepnt e <hert | WHIED YR SOl AR b et i
Sect1 O <100 . BRI B AL By TV 0
G 18 T 8 front e {LLUSLORNL 0 Lbe cconth aikalian, o & B Dl
U P e A L o WS AR O QS
Codes] 20 | O%gglio%lhgoeurférg 0%31 3%(3: E:iC)?lgtaF.)I?{g?’ t%%(rjlieacohna q:g ?0 %[)glcentration

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



2air blower 25 2linpeller English translation ef:nfRGhhdRe0aoirkéddisAR
22casing 22acircul ar-arc guide wall 22b ¢4 owm ng port 3filter 5 4duct

5i on generator 51, 52 ion generating section 53hol der Flam nar fl ow
section 10 2air blower 3filter (purifier)

22 casing
22a  circular-arc guide wall

22b  blowing port

3 filter
5 4 duct
5 lon generator

51, 52 ion generating section
53 holder
¥ 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 timer

37 air-blower driving circuit

38 ion generator driving circuit (driving circuit)
1 housing

25 2 air blower



4duct 5i on generator 6notor 15 12di scharge portEn51| npe f

lish t.rans]a ion of PCT/JP2009/55141
er

(air-blowing fan) 22casing 30 CPU 1 ROM 20 32 RAM 33ti ner
37air-blower driving circuit 38ion generator driving circuit (driving

circuit) 1lhousing 25 2air blower English translation of
PCTUP2009/ 55141 24

10

15

20

25

3 filter (purifier)

4 duct

5 ion generator
6 motor

11 suction port

12 discharge port

21 impeller
22 casing
99a  circular-arc guide wall
51, 52 ion generating section (positive and negative ion generating
section)
51a, 52a opening
500 1lon generating apparatus
501  holder
L3 opening length
14,15 L6  amount of bias
[Best Mode for Carrying Out the Invention]
[0056]
Embodiment 1
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. lis a
vertical section side view illustrating the configuration of an air
purifying apparatus according to the present invention. FIG.2isa

front view illustrating the configuration of a main part, FIG. 3is a



filter (purifier) 4duct 5ion generator 6mptor Buglshsti@ddinof POT/IP2009/55141
. 12di scharge port 21inpeller 22casing 222 circul ar-arc guide wall 10
51, 52 ion generating section (positive and 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 Inveri)OPlew illustrating the configuration of a main part, and FIG. 4

10

15

20

25

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

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
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
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
with the air.

[0058]

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

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



[ 0056] Enbodi nent 1 20The present invention W | Engiéh teh@ggibd AT RI009/565141

detail based on the drawings illustrating an enbodi nent thereof.
Here, an air purifying apparatus is described as an exanple. FIG 1
is a vertical section side viewillustrating the configuration of an

air purifying apparatus according to the present invention. FIG 2 is

a 25 front visajed bf tisé batkrgalllie: aadffheubaitben vaill dcrand ®8op willGb.3
is a English translation of PCT/3P2009/55141 25 side view

i1lustrating m@sﬁmaﬁ%&@tﬂ 108f er_eéti@%@laﬁaéﬁap@ﬁﬂtﬁiﬁ?s lohdith@iiglat es

(a) a front view and ( a side view of the configuration of an ion

generator. [ QOafdtia] ?@%ﬁ%?%ﬁ?d%bf&ﬁ@@gr&gﬂﬁed bhUse 154 @ wdll e 1

i ncl udes: a housi ng suction p on a back wall la and

havi g o i SCIROTRNLL 206t 99 o Lol Al el Beor angec

at a |ower par _ 3Farranged inside of the
suction port R R ASh NGO K 205 BUCHPTOLRT s
and the di soRIPSEBLPR the BRSOl FBH o an air-flow ng path that lets
having two | JH08RRer ati ng sect fone 51 and 52. which meke the air 15
e DL 2 e 5P L B oA i kBl M
bl ower 2 include positive_and negative ions generated by e jon
generating sdmviogsanimpaila?l saghubs selatken @bafhérwgﬁ‘i E’éciﬁrﬁﬁd
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.
[0060]
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
90  bearing board, which functions such that the air taken in from an
opening at the other end to an air hole at the center is released from
between the blades 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



negative ions fromthe discharge port 12 to the Eegitistra@ativo gfeiCilier20@(s5141
with the air. [0058] The housing 1 forns2an approxi mately rectangul ar
paral | el epi ped having a bottomwall Ic wth a shape of a rectangle
(quadrangle) in planar view, a front wall |d continuing into two 25
sides of the bottomwall |c, side walls continuing into the other two

English trangliaéét@on @b 1Réiféa3d%2ﬂﬂé9é§5édlbf hesdidfiowota bluevibackoma®Pbl a
and the bottomwall |Ic, and a top wall |Ib. The suction port 11 of a

rectangul ar shapfdM bhrdra%rbﬁilglﬂml d’iaﬂhéjél&'@ﬁlalleﬁr@guﬂﬂe %afll 224 to one
bottomis provided on the back wall la, while the discharge port 12

of a rect angt)i%zti‘%cﬁ&g Pqetﬁédgte%tﬁlﬁ@ggu;hedﬂlﬂﬁﬂawﬁcgma@ xbgur@z@naﬁaea

side of the |'s I's provided onthetopwa 0059]

The ar bl OWehir &beld® JhtitibAdLA aiz@&ﬁagg%@% %%B%Rﬁrmféﬂeﬁﬂal

i mpel ler 21 wi on'sh arran
5 surface of the impeller 21 and 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 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 circular-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

95 screw which is screwed into the attachment hole.



10 forth, and a casing 22 in which the inpell er g2¢isH Ganbl146 SCPATOPAO®/55141
rotatable. A nmotor 6 which drives the inpgeller 21 is attached to the
front side portion of the casing 22. [0060] The inpeller 21 is a

mul ti-blade inpeller having a plurality 15 of blades 21la with the
side of its rotating center displaced in the rotating direction
relative to tlpggaliter edge. In other words, it is a Sirocco inpeller
(Sirocco fan) having a circular-cylindrical shape. One end of the

inpel ler 21 has a Rt Qofaﬁ%sé tylﬁ]tﬂi’ltepﬁﬂblﬂfﬁféhéﬂe Hieh T iwér bAd

attached to a shaft 'hol e opene e center of the 20 bearing

board, which funetiqns.:suc ' b, f i

t he ot her enacqlﬁﬁyﬁﬁgas}é%oﬁé Q?&”E’ﬁ%egg‘%{ %?Bika?ﬁ} (iaqge%ggg} ? ?l(()im gltgnv\g%%sed’
t he bl ades 2l1a on the outer.circunf. e,

casing 22 has? 8&? ﬂ%ﬁﬂ%ﬁig’r@raﬁ?‘ﬁg ]\%Iet?l% é'gﬁggjgdd sz gndthe ﬁgvelTBTate
airfl ow generated rotatj,on.of the inpeller 21 in_ rotati

Engl i sh t Pansfft i 9HIEOY %@Hﬁ@ﬂ%@fl‘gg OBPrSéé? iv%zhll,?%i ?ﬁltca}’%%sea}%%g
speed of the airflow, a blLow ng port.22b ppened upward from a par, of
the circul ar-%@%d@tﬁcé@rhﬁh Qﬁgnggn H&eqp Flgﬁug?l' ?ﬁ%%ﬁ%é’ﬁﬁl%
of the circular-arc guide wall 22a, and. a citcul ar-arc.partition, wall
22¢ arranged frenwéhe lﬂm%gm@mﬁr?é’%emm&hess f"é?gi withs 2 SparpLion |
and the circular-arc guide wall 22a. The bl owing port 22b forrrfl a
squar e- t ubul adistanpe framithe one side walberadpatly iscrensing from shear
guide wall 22a in the direction of the tangent |line of the

circul ar-arc blovingport 2%, a backovell 4¢ pentingiing ipbo the mne pideswapeda
of a deep dish, including a casing body 2a 10 having the circular-arc
gui de wal {p 22andtheotdiercifdamwpdrdh andrvesdldalBParzmeeh aopbai frgnt srald

bl owi ng port 22b, and including a cover plate 2b on which the portion

cor r espondi ng48avithea eppatatonfdisten terfiein ¢hetiadls wabde ¢radaially ch
cl oses the open side of the casing body 2a, the cover plate 2b being

attached to tHgcraeBFrHRMheBldPiNE pore2pbur dlé duet 4nsl @rdigemsl to
The circular-arc guide wall 22a constitutes a rectification body that

rectifies t hehak;éft'[h%vlagﬁﬁﬁilaﬂsar Detic Tt b9rhefsidbdabimetheimdblloh 21 of

circular-arc arr-flomng path 22d between the circular-arc gui de wall

222,60 L0 HEEHLSHC 820 AT S AU 2L IO BRI Mg
casing 2 lﬂg S %ort 929b 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
20  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



penetration hol e corresponding to the ion gener atdisigrsegivs FRSTBREHIT41
52 as well as an attachnent hole separat2dy arranged fromthe
penetration hole, the ion generator 5 being attached by a nale 25
screw which is screwed into the attachnment hole. English translation
of PCTOP2009/55141 28 [ 0063] The duct 4 forms a square-tubul ar

shape Wi th i 43,061 £REweeTebBihPdettlba thiae Supplynolpegd t@Zheaod it s
upper end being opened, and is integrally formed with the casi ng body

2a and the Cor%eg{cfzr%ltig{%séct% s MAr £08 &2; dfiea hiltles SNEH ARSI dNthesidte

wal | 4a arra one direction of the tangent line of the

circular-arc %ﬂ%%gﬁﬁ% F%%&%?é EqMs| @ltﬂ\é‘rp‘tﬁvgf’fée(ﬁ%% sadtgher Theden

wall 4b with stance fromthe one side wall gradually
increasing fromthe bl.ow ng port 4 AL JHskfRgh | Nt O
the one side g@}qraigr PoiSH fg%%lﬁfiﬁgg%lll gggagh?\@b&%rn%e\%}eir ically
arranged, and a front |l 4d.with a separali di st f t h
back wal | d4c HrRRieS V9Y¥aa§@rté’ag@slql} %ﬁ??‘ﬁ%@%&%ﬂ%gh%oﬁ%%@%e tdpe
4 is configured to have the |J.am nar fl section F on.tRe si faci ng
the inpeller 2D geneRALIRg @ﬁ?élﬁ&ﬁ{%ﬂa?d%cﬂ}s%ﬁpﬁ@? ﬁéééa}ll&}’rsg’lcﬁdf(;ovm out
fromthe blowing 15 port 22b to formlam nar flow al ong the one side
wal | 4a, backgeré¢tateqoasd front wall 4d. Moreover, on the front wall
4d, a penetration_hole corresponding to the ion generating sections
51 and 52 as l@@5las an attachnent hol e which is separated fromthe
penetration hole are opened. The ion generator 5 is engaged into the
penetration 20 hol €The ibhezdnaratingsectionsdlf ard iy hage HAERRTES | ow
section F and is fixed by a nmale screw which is inserted . into the
at t achmento hobkctidbddnvex sectidhe Hilenayeé fdabering prekedathanssas siell
generating sections 51 and 52 that are separated from each other_in a
direction 25 pptRekettichdesirobetingt 15dki aud didtethabenclosertbeadischange
by the air English translation of PCT/3132009155141
electrode 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 b1 generates positive ions while the other ion
generating section 52 generates negative ions.

[o066]

The ion generating section 5 is attached to the circular-arc
guide wall 22a constituting the rectification body of the casing 22
20 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

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



29 blower 2; a power feeding section that suppl gnghgl tageiot 6f HCIMEP2PIOME141
generating sections 51 and 52; and a hol 8&r 53 that holds the ion
generating sections 51, 52 and the power feeding section. The ion
generator 5 is configured such that the power feeding section 5
supplies voltage to the ion generating sections 51 and 52 so that the

i on generati mph s eEtéOfh gdnapstord Tans gwﬁsmdds gl frorgemner at e
ions. [0065] The ion gengrati ng secti o%}g 51 and 5 haveB{:Ii scharge 10

electtode COMMEIRAIN (SaRlAoRifle Aol thd 8ok dradianest howel | as

dielectric electrode rings 51b and 52b that encl ose the discharge

el ect rode coqg%%m?ﬁ?f&?%ﬁid%l@aﬂ 2PEnd WG] 8t Redy bRgaH IRk &i'%@gtion

gggtral par:; | e ectric electrode convex sections 51b an

, respecti.y . e |q . iq- -

Ton’ 15 gencr dfrrieckiify b IR R ihg SO UERE IO RS
ion generating,sectign 52 ner at n ti I J
generatiné sé@ﬁ?ﬁﬁnéﬁFgééﬁﬁiﬁﬁ%ﬁp%@e%%g?ci#@ﬁ#ﬁ&égr@gggg%ggagF?ﬁgfé
constituting the.rectificatio 0 of .th i 22 20 t
oot e | SR haett S bR £ ) ARG
and 52 arranged at a positi [ j ith the f i di i
R R R L Tt R
circular-arc guide_ 25 wall 22a of the . casing 22, three of.the re.
hel d by one hohdlertiege ismypyerappans aitibeasr lowme savpdan, 1he lon

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



30 The three ion generators 5 are juxtaposed sepagiat @inyaths rACONRR009/55141
another in the air-flowing direction (th&larc direction of the
circular-arc guide wall 22a) and are relatively biased in a direction
intersecting with the air-flowing direction (the direction of the 5
rotation shaft of the inpeller 21). Mreover, the ion generating
sections 51 apd 52 of the three ion generators 5 are arranged such
that the polarity is made equal in the relativel y-biased direction
while there WQOqg]overlapping in the air-flowing direction. The ion
generating sections 51 and 52 of each ion generator 5 face the 10

casing 22 'from { he REGL! 3hLom BBk KYRLIPREPLGS SiiGHIPENPHe Si de

of the holder 53 to ST ng I's"curved toward the air-flow ng
opencd. _each TSIt EGaRbIRES: 31" SR A SRR LfeRuR £
[0068] 5" | CHteE 2 bRhRPS thy Miphara S ghe et 3 baaEfict dal
openi ng 11 copeaBihhe SRS AL Haile Fongousyto the ERcGHEaf
SUcti on_port I A6WERE PRGh 19k DEFVOPR i GBI PP AR CRBUEPy2C AR
generates an air-flow ng path_ between the_suctipon port t he
di schar ge porthelgircuan-are guide madt 23ae| i hip 8L OWESfTSFé%’ﬁﬁlgr&ttg‘Fi al's
such as dust in the suctioned air to produce clean English
transl ation ofire@dprspaogoidswadl 32and becomes laminar flow at the
10 laminar 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

90 a comparatively-narrow path of the laminar flow section ¥ 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.

[o072]

25 Furthermore, the ion generator 5 has two ion generating



[ 0070] The air passed through the filter Znksh suGhic@REBCIIAL0/55141
the casing 22 of the air blower 2. Here, 38he air suctioned into the 5
casing 22 becones the airflow along the circular-arc partition wall
22c around the inpeller 21 while being sent to the circular-arc
air-flow ng path 22d between the circular-arc partition wall 22c and

the circul ar-g@iond 9¢ Ml 6224Pa gfﬂé@ti@hﬁht%ehﬁiﬂgeﬁrﬁtﬁ kkd flywine

circular-arc guide wall 22a and becones |am nar flow at the 10

| am nar f1ow ABELELR & @e bt FinGuhas tREG @inbek! oW digidtad Whedd. thEheir
air passing through as lamnar flow at the |am nar flow section F is
gui ded al ong LLG = L.de: wal : Mals :

as indicated %ﬂy}g?ﬁgég%%g% %%gghﬂgg’ ggﬁ%ﬁgﬁgjge[‘%gb#?f#gg"idg%&g@g
and is bl own outl int-g %he duct 4 fromthe blowi ng port 22b. 15[ 0071]
The ion gener%ﬂ‘i}‘} ©d88Pi ons 51 and 52 are arranged on the
circular-arc i wal | 22a of the casing 22 in the air blower 2, so
that the i%ns&g% rated by the ion generating sections 51 and 52 can

effectively be inclyded in the air of |am,nar .fl ow passing thro in
20 a conparati vel y- TPBW%atHWeSfIOPh%eIF%ﬁtHS‘? 5@%@@&%@6%3@%?%%35’
the circul ar-arc guide |l 22a. Moreover, the air sing.thr

al ong the ci r EigMAONE NS el ¢ 230 Ofv‘flé\ﬁségf’c P&%ﬁﬁanﬁéﬁﬁﬂgr%he
allowing the air to nore effectively jn¢lude .iong. [0Q72] ,.

25Fur t her nor ethrefianogegerdioas ¢r a5 Fantivelyi S@éﬁ@r% HEst9hgl i sh
translation of PCT/JP2009/ 55141 32 sections 51 and 52 at a, positjon,
i ntersecting whtdrsettdang|witbnhelpinBomingatiresfaonise aote ﬁé’ﬂ&gﬁ‘@e%‘lﬁ'@mng
nunber of portions where the air includes ions for the first ting,

al | owi ng the af thedompeneceatiog sawions hdland SRwfsthesigmgererators 5 in
Moreover, three ion generators 5 are arranged separately from one
anot her in t h¢haiair{flowinzgdthection. orSuth areangeirentio] the ive géneratiosa
generators 5 are relatively biased in a direction intersecting with

the air-flow Boindire@edd the sanmbet of puotidnewehbrpphe @il indiudesaonsrfor
generating sections 51 and 52 of the ion generators 5 in the

ai r-f1 owi ng dighedisdRimeUsid dreeeaespobitdfe idies had ieé O61ss 5
i ncreases the nunber of portions where the air includes ions for the

first time andopLexght by RO bhgenonsiagdeRABAbNEahaB? GenRedbad by
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

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



15 generators 5 from canceling each other out. Aeghdrnrgliop of PEWE208HI141
nore effectively be included in the air Wthout increase in the size
of the casing 22. [0074] The positive and negative ions included in
the air passing 20 through as lanminar flow as described above are

m xed together when the air is blowm into the duct 4 fromthe bl ow ng

port 22b of the gastrmtaRall HOThat ntakks she taiapsisattheough as laminar
PCT/ JP2009/ 55141 33 4d, the front wall 4d that nmakes the air pass

through as | affbpahablvdiavenarafingaaneiotld By artsRaherbdnandiaice, the
t hereon. Hence, the aripgf\&i n\gwhi ch positive and negative ions are ,

included in the. ﬁ?ﬁﬁlﬂ@%%sﬁﬁvé%@h@gﬁﬁ%ﬁn@ gaiddnibénni the) eEngeR

positive and negative I ons generated by the ion generating sections

51 and 52 a”g‘?@fig ARG YELad ful{EGCARI 00 hR Fotitive Ad R tive

;hfogiri‘ [O?E _— ayout of measurenent performed in
oom f or e air 0 ' f '

pur i ng o wﬁ%@%}g&“&ﬁi@# §hkIOp SR AAS BT, A H2 arrnecd at
on a floor in room, Table 1 sheows_ data .indi cat:i resul t

obt ai ned by %éﬁcﬁé’ﬁﬁﬁr%ﬁﬁﬂﬁ& fa@@ﬁ?tiéﬁgggo%%gl%/\ﬁ%ﬁ t he anount

of ions was WE{?(?,%l@ed at Ato E points in the roomfor the

conventi onal uri fying apparatus including an ion generator and

for the air 15 purifyi a ratus according to, t he,pres
i nvention, the resuﬁGr?% 1sp£ ayout oFmeasure ent perfo%me ?:rtlaroom for

the air blown out 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 fér 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 A is positioned at a portion separated by 0.1m

00 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



shown in Table 1 was obtained. In FIG 5, the rcogmshasslatioh bOWIT/IBI0eE141
of 5,1Im X 5. 7mwhile the air purifying apparatus is installed on the
fl oor separated by 0.3mfromone wall on the 5 7mside. The
nmeasurenent point Ais positioned at a portion separated by 0.1m 20
fromone wall of the 5.1mside in the room including points 1, 3 and

5 on the 5. 7ryghefredieateasuizefir it ditiyinituites lﬁﬂﬁntﬂ}m@ﬂr&fofﬂﬂ@‘mng
center of the 5.1mside in the room including points 1, 3 and 5 on

the 5. 7m si d%uﬂ%ﬂ@%ﬁ%rﬁﬁ%ﬂhtﬂﬂllﬂﬁs%otﬁedqﬂﬁidsl e aurabppof ipeBitive
separated by 0.imfromthe other wall of the 5.1mside in the room

25 including A3) bl fhel MushHEr oFegaYRie idRnumb
Engl i sh transegkﬁgﬁl%Peggﬁmggw) 55141 34 meas]aPeme%ta tlerrle |g( uor o
twenty mnute f blowi ng out, while the anount of

i ons correspo(ﬁ gﬁgmn@@eﬁ{ tg%loof positive ions (number of ions/cm
and the n§nb2[ro %f7 negative ions (nunber of ions/cn) in the air. 5
[0077] [ Tabl P] ”}ABLE 1 MEASUREMENT PO NT (+)1 ON (NUMBER OF | ONS/ cm)

| ON
I()O\IS/ cEr) NUNBE'T’IC&E)IIE%S/ cm STERI LI ZATI ON | ON( NUMBER OF | ONS OF

TABLE 1
MEASUREMENT (+HION (ION STERILIZATION
POINT (NUMBER (NUMBER TION(NUMBER OF
OF IONS/cm3) | OF IONS/ecm?) | IONS OF IONS/cm®
Al 49,000 477,000 47,000
A3 300,000 340,000 63,5600
Ab 80,000 90,000 80,000
C1l 32,000 34,000 32,000
C3 15,000 18,000 15,000
Ch 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.

[o078]



Al 49,000 47,000 47,000 A3 300, 000 340, 000 63, 5FoslAS@:tDOef BYIPR/55141
80,000 A 32,000 34,000 32,000 v

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.
5 Furthermore, it has conventionally been known that

H+(H.0)p (m is an arbitrary natural number), which is a positive
jon, and Oz (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

10 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

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

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

90 influenza virus can be removed, in an experimental laboratory level,
by 99% in ten minutes when the ion concentration of 7,000 ions/cm?
is achieved and by 99.9% when that of 50,000 ions/cm? is achieved.
These numbers of removal rates mean that, if there are 1,000
viruses/em? in the air, 10 virus/cm? and 1 virus/cm?® remain,

95 respectively. In other words, by increasing the ion concentration



C3 15,000 18,000 15,000 C5 47,000 57,000 47, 000 Epglish] @ang@n 9 qFELLO0%/55141
18, 000 E3 27,000 33,000 27, 000 36

10

15
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from 7,000 ions/cm3 to 50,000 ions/cm?, 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 5 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 29b, the circular-arc guide wall
292a 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. 7is a front view
illustrating the configuration of a main part. FIG. 8 is a side view
illustrating the configuration of a main part.

[0081]

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



35 From the neasurenent result shown in Tabl e 1.Engiet-ayieiager@RDHRE5141
of sterilization ions at the nmeasurenent 3Boints is 39,611 (i ons/cn),
the increasing rate being 154% This verified that the amount of ions
di scharged in the roomcan be increased. 5Furthernore, it has
conventional Iy been known that Hk(H20)m (mis an arbitrary natural
nunber), whi challsiia p@%iet swetidoporaid 2n(iHp0) me¢tangleamtarisst rary
natural nunber), which is a negative ion, are sent out in the air to

sterilize fl oghighehdiacl Qlitéctosn beenk itkp eind betinin a8 pebvided onTihe back
i ons, however, reconbine with 10 each ot her and di sappear. Thus, even

i £ high Conceahqaia o hife tl%‘&é@ﬁr%@ @8l 12 Gstrhing heeptanEls witlolts he
i on generating el enent, the concentration thereof is rapidly |owered

as the distar %tg{%m&@zféiedﬁ@&l&ﬁ%%ﬁgglo@ﬂt}% e oEEOBBEh bitld heallls.

Hence, even i e concentration ions can be several tens of
thousands/5cn8¥% 15 smal | -vol unme space such as an experi nental
appar at us to three thousand ions/cnB at the nost can be

L G PRI e
: g\ég} . mt;yI 29;22?;?1%%?%%?@@%59 Wéqgﬁ?@%Maﬁ %nﬁof&ggg%t
achi eved. The%r%&ﬁéﬁ%g;]éfayr%‘gﬁ@%ﬁ ali“itgeg‘ﬁt@ggi% Hgt o ZJ{.I@B%}I&% 213s
respect i vely. hpRsed Rerbasnasiblsy YA&EE@&"EgNaﬂ?réllﬁﬁ{e%i{b%&%r SlPean &
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, itis 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 hetween 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

25 opened upward from a part of the circular-arc guide wall 22a to one
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50, 000 ions/cnB, the renaining viruses WPl | be reduced to one tenth.
This shows that it is very inportant for protection against
infectious diseases and environnental purification to not only send 5
out- highly-concentrated ions but also increase the ion concentration
in the entirdifeegiotest tled topgest Hinevefrthesgacel asharegrigreradh 28e. t hiehe
like lives. [00791 Note that, in the enbodi nent described above,

three ion 10b&ﬁ9ﬁ{%b8ft$2§b&6ﬁm%ra_( aguadedobifier shapel thatamtyuilde freml
22a of the casing having the |am nar flow section F where the flow ng

ai r becones Land naif tHe0Mrc s SrOgaid © w0k neadhothébdirectionaogdte on
the front wa Iaé% of the duct 4 hgvi ng the lamnar flow section F

where the f| ‘B%ggn?iihewarbﬁmﬁéfc ElLote wAddpoiaonalioyeovds ther ti on

15 where the TOfl generator 5 1s arranged is not particularly limted

as |ong ggm;]ggg{lf%n%,@gﬁ%@ﬂ{e ?né;ge af raatg&%g d?éh,tiﬁ‘x%llh&ifi%ércésﬁﬂgvbody 2a

ﬁ:;t ibgn o oW ng air becone am nar flow. TFor exanple, it

_ arranged.a east e. rti i nyi |

cir gul ar I ?r g 22’&5 t%&gl qlr?glgro%ct %‘éﬁ% %V#Q%Q%o%ﬂ&ggg% étrﬁtél%cfio?%llear -arc

gui de wa a an front. wal ;- 4d_o 4 OB

Enbodi nent 2 Aﬂwéﬂ%@d’r“‘hggp’ iaf‘f‘%\/\}rﬁm@ﬂdwg 4 %ﬁ}e gg)nlgyg?lbn%n appa(ri&]at'-flhes
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

SCIrews.

[0086]

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
9h. 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
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configuration of an air purifying apparatus according to the present
invention. FIG 7 is a front viewillustrating the configuration of a
mai n part. Flf@omstheothe sidevifthe blawingmporig22hea duki gadkdeon of a
main part. 5 [00811 The air purifying apparatus illustrated in

FIG 6 includestiruinguizitoghl dayiside wadlidhi ;ond perothét sode avdlbdb aadll
| a and a discharge port 12 on a top wall Ib; an air blower 2 arranged

at a | ower pafitrangetlfie fiaisertcdl didebtibhebndpalfi-dntewhlB4drwahged
i nside of 10 the suction port 11 and letting through the air

suctioned by deb@rationddReghce féantHdBa dliGia 10 Aehfiald uklll} ﬁe@fés[ﬁe'%aﬁﬁm
foreign materials in the air and to produce clean air; a duct

arranged gs %'Ple%lomﬂﬂgfhb%&g ‘?‘ﬁ% hc’?ﬁavm%t Ahe c@hﬁg'alrea% g?ul@.'édtﬁé‘ﬁean

di scharge port 12 to n alr toward the di scharge por

12; and an i o, gR0GLA0Q £ nlfz;n%%h{efmbwqﬁ S ACEIPES AP0t

ions in the c ean air-se he air e alr puri y|ng

apparatus is @%b?}gg urgﬁ 8B PEN A A8, 8 RO HA. a%%ﬁ%af‘rbﬁ%

i ons gener at e e OU from

2 20" [ o0sz] ahsd °#§tshﬁbt?§%l i 8&%@9@9%%3@% i Foflbtatd:BEha
ectangle i n it EREC 'hxﬁgﬁf %ﬁé‘%{c R B4 O Bee Rappoiafion BOIE

t tot f. the bott I d I 25
Cont i nui 1§ | %S EEPLncl bASMEF R AT PN HEPEBALIT R THEIS BES  op

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
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11 forming a rectangle with its |ongitudfthal direction being top and

bottomis provided on the back wall la, while the discharge port 12
formng a rectangle with its longitudinal direction being on the
sides of the both side walls. 5 [00831 The air blower 2 fornms a

cylindrical amcwentaricfggale whlpdlasowvagddie pdoaving poxti 22 whiely
fan) 21 with its rotation shaft arranged back and forth and a casing
22 in which thlewisnjisd haflid into tloededt tdo HEhe ebatdbi@rcgurdeoral 22a
which drives the inpeller 21 is 10 attached to the front side portion
of the casi n®fdhe ¢0084]2The thepet béswai 2 & provitied-withdhe iqrel | er
having a plurality of blades 2la with the side of its rotating center

di spl aced in ddifera@babi RehidhrRaidranes ebiad by ehbeléhe 0t fRiwiegdthrduzh
other words, it is a 15 Sirocco inpeller (Sirocco fan) having a

circular- gyl iaﬂgh?%ﬂe SheiBr-sheg itk @fall D8al mpel l er 21 has a bearing
board. The output shaft of the notor 6 is attached to a shaft hol e
opened at the[()@ggger of the bearing board, which functions such that
the air takenin froman opening at the other end to an air hole at

the center isr Fgggggg dJ2R %O%&?a%@ﬁ%i E@gﬁgéé“ﬂﬁé&éﬁ?% t8%e nar

ci rcunf erence. a circular-arc guide

el Lor 21 1OV Haong i fet ol P R0 AeC bR YRl bha Tedhe ) 4
airflow and ambli?geﬂégqrpgé%efqﬁ;%gﬁglsoglernaerggeu(f \(I)\?.lrt%ef fr%gta‘-ﬂgﬁrf-fd afla% he

circular-arc §

10 guides the clean air to be laminar flow. Accordingly, in addition to
the positive and negative ions generated in the clean air in the
casing 22 of the air blower 2, the ion generator 5 arranged at the
duct 4 increases the amount of positive and negative 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

25 operating section 35 that receives operation such as turning on and
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line of the circular-arc guide wall 22a.4%he blowi ng port 22b forns a
squar e-t ubul ar shape that protrudes froma part of the circular-arc
guide wall 22a in the direction of the tangent |ine of the
circular-arc guide wall 22a. Mreover, the 5 casing 22 fornms the
shape of a despndihghff ohthedinguaifgass agppacdyuaa kasplay sdubion 36
circular-arc guide wall 22a and an opening for the blow ng port 22b,
and i ncl udi ndnalwdivgr LAtkatdieplaykiinfothetiver such asarondspbsnding t o
t he opening of the inpeller 21 is opened and which cl oses the open
side of the Qgﬁr&@idiﬁ%)h Bﬁeréﬁiﬁlg@w@é oBlthkdildé 2id bei ag-Bldwehdditing
the casing body 2a with a plurality of male screws. [0086] Thus
formed circul @fedt @Othsed Rkl théametor B A Bdwas2a penetration
hol e corresponding to the ion generator 5 as well as 15 an attachnent
hol e sepa%atqpng@%ranged fromthe penetration hole, the ion generator
5 being attache y a male screw which is screwed into the attachnent

hol e. 0087] The d t j !
ole. [ ] The ;ﬂg@% %P;tgﬁanﬁeﬁﬂ&%% 82 aggqebart ape WabintditontRted

end 20 conti nui ng oW ng b and 1ts upper en el ng

opened, and is ﬂhﬁfo‘?‘g@gr%q %}égggg\{"{eﬁ&& E'(F Sgﬁglloﬁ%%‘ﬂé( P31 %?1%415@62 of ion

cover plate opt inc €s one’*si dé wa

d al di t.i .of thet to 1. t [ .
QUi do val | 2RPHRaPE A P REior G SR Beve) S5, FEP RS
wal | 4b Wi'thcﬁ Zg_q%eparat'o di taggﬁ f.romthe one,side wall n
gradual |y i nciagRioh@nerpgineihends AL faeilgn gsmesaton BB LG 365 28h
the other side of the blow nghport 22b, a bac .4c continuin

| |
into the Bne 38 decoanpcied kmbhenceRsvessleetingdq olp daFRFtTIERGEPIRET
the vertical direction, and a front wall 4d wth a_separation

di st ance fronsausen&d wikdl thespositweueleciradetherest beipgnconnected 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 control 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

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



5 the bl owing port 22b. The duct 4 is confi gur edaigh Fireen eiHETETARH[>? 1
air blown out fromthe blowing port 22b & form|aminar flow al ong
the one side wall 4a, back wall 4c and front wall 4d. On the front
wal | 4d, a penetration hole corresponding to the ion generator 5 and
an attachnment hole which is separated fromthe penetration hole 10
are opened. Thecriredgeelemainexacutedass achdadmndinakecw@deagais every
into the attachnment hole. [0088] The air purifying apparatus
constituted asmidedes pbeksabayés terihmsatdd.ed near a wall in a
residential roomsuch that the suction port 15 11 cones on the wall

side. The air bl owaNof tlsaidthe eontentsosfalFBGlhis staretliertizd RAMe32i r
in the roomis suctioned fromthe suction port 11 into the housing 1,
generating ang@og]fl owi ng path of wind between the suction port 11
and the discharge port 12. The filter 3 renoves foreign materials

such as dyst in thel‘ﬁé’g%}li’gn.‘?@ni‘ékeé 0h2 %1 RS BF et ek dabpah tiiROBI] orfde

cl ean air ‘passed throu the filter 3 is suctioned into the casing 22

of the air b'gg@%@gzgsﬁgﬁg Dt NE B JH AR 5 SOTPAS 3PE bt RIOWhthee

i npel ler 21 caus I'ean air suctioned into the 25 casing 22 to
ve | amnar 11 el DR KATEPRG O 050 LY MtopEbt SNt
L1 1o 19, PatlgZEbi ) R VIR OO BRgR 40) ahBDE12)
o Vi ded W L OOGERS Lok B el SSTREANER Aol e
10 determined that the time keeping has been finished (YES at step
S19), the CPU 30 determines whether or not FLG1 is set (step $13).
[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

95 S18), while it turns off the output of another output interface 34 to



[ 0090] The duct 4 is configured to gui deEreche teapdaipr ofjFTIG00E514)
| ani nar flow along the one side wall 4a,%back wall 4c and front wall
4d, while the ion generator 5 is arranged on the front wall 4d that
10 guides the clean air to be lamnar flow Accordingly, in addition
to the positive and negative ions generated in the clean air in the
casing 22 of tuba off thé Icomola’nmitdgﬂamfgéweim gensrator syemgeircyy 38
duct 4 increases the amunt of positive and negative ions. [0091]
15FIG 9 is dstdpskodliagd asrinihusds theé pgosadséngt i ¢ configuration of a
control systemof an air purifying apparatus. A CPU 30 forns a
central part [ghophe control system and is bus-interconnected with a
ROM 31 that stores infornmation such as a program a RAM 32 that

stores tenporarily-gene[ pigd t@ﬁlih@f&fdmtdf%daﬁdn‘ﬁ diifet idduf 6fom each
keeping time. The CPU 30 executes processing such as input, output

and cal cukat i Oqﬁgé%%ggg?ﬂgf&c% ty BLANLLSH JFRBg@MmtssPIgisTPChe

ROM 31 i n adva urther bus-interconnected with the CPU 30

are: an Englpeh trang| a%iafsiﬂggi%lﬁgg %gﬂ;%ﬁ%%&&@éﬂea"cg ON Rir'¥hobécdid

the air purifyrng appara sectiron 36 1 ncluding LCD that

di spl it . h ) _ ) _

ts'h Zfeag,f L Eeﬁﬁgfﬁﬁ%’%ﬁeiﬁseﬁ%%%& O JRRS' HAGR: | AhiBRalSh e jon
e not or of the ai ; . 2...5 i

34 and 34 _haaeraqr@ﬁ?@nﬁ%%f%mwgstééﬁha#ﬁgneﬁ%%%ﬁar?%&c%ﬁiéi od
o control i nput PC2 of i i Vi i i

(Gr fving i r Cibpaynee Hrapamer sy e, orieeRe R S oL R ether

of the ion generator driving circuits 38 an
10 ~ second. zgccordlrglgly, the ion genera(%

ors b, 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



10 38 is connected to the negative el ectrode of a8 f.e8hionCaPtOM000/55141
power source El with the positive el ectrgpde 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 Gl and & of the ion generators 5 and 5, respectively.

15[ 0094] Wth the _confi ti.on descr iy bl he
ti mer 33 cl ob@@s*%i?rgﬁr@éﬁf‘?:‘frﬁ’@?%ﬁw 0?% %fﬁ‘ltilé?%a e y%%\%ﬁi gn%\ITEln%
OFF of the control inputs PCl and PC2 of .the io } 1\

Ol roui ts 36 connorted o thawsanerHng pamtd o ved HENBERE IO RIS BAd

20 generator driving circuits 38, 38 to alternately

connect / di scoerttaneadhldf the ground inputs G, & of the ion
generators 5, 5 and the negative el ectrode of the direct-current
power supply [B102] 0095] FIG 10 is a flowchart
illustrating a processing procedure of 25 the CPU 30 t]gﬁ{ dri ves ahce
i on genergtors 5, Shdbther ondss thy sterging Kesiskaara i ohisgronnected to
PCT/ JP2009/ 55141 43 descri bed below is executed as needgd and js
execut ed agaigheyeihodd othiddigteobDddsimith the taradentlieneol ReREet tQ he
contents of FLGL is stored in the RAM 32. [009ffi 5The CPUNBI())Nn'akes
the timer 33 ﬁ{eﬁ%%o&ﬁ@ jRentiaietiobasaef secemitiest gpwided
Subsequently, t CPU 30 determ nes whether or not the tinmer 33 has
finished ti ”Et&&%?éﬁbg %ﬂ%&éﬁb-eﬂ& of & dezotdbeynivimdinghhl 1e wé theme
keepi ng has not finished (NO at step 512), the CPU 30 waits ud]ntifl };g
timer 33 fini i gﬁ% T1hf whilé delifg ¢ehernteaddo bhatendot vi ase
keepi ng has b@@ﬁ&ﬁ riflggﬁg éEl%Taltl’ 31%1%@3812)% the CPU 30 determ nes

whether or not .FLGL 8 1§£bf £5E BBosted) tralid@Siher T11 via a limiting

resistance R14.

[0103]

The other end of the primary winding T1lais 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 D183 is connected to a
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 ba via a two-terminal thyristor S11. The other
end of the primary winding T12a 1s connected to the ground

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



If it is determned that FLGL is set (YES at stgp; i

clears FLGL (step S14). Subsequently, (th@ CPU Sg&%ﬁ}ﬁgm%n}%ﬁ@?ﬁ%@%m
out put of one output interface 34 to turn off the control input PCl
of the ion generator driving circuit 38 (step S15), while it turns on
t he out put of another output interface 34 to turn on the control

input PC2 of the ion generator drivi.n I I CUl step S16), and
term nates tﬁ@nﬁ%@égg‘? E]@E? 1%[5@6’§§?hn% glen??ﬁ# ﬁlﬁs(detgrn‘i nzaa t hat
FLGL is not ietofa)n]tS the step S13 (NO at step S13), the CPU 30 sets
FLGL (step S18105Bubsequently, the CPU 30 turns on the output of one

output interface 34 to turn on the gontraol. input BCl of;. i
generator driving direcifn geBeyaiBg ég%l,ilvﬁﬁlgdW: ?Lﬂlhggg?ﬂﬂtaﬁléla
out put of another output interface 34 to _English translation

b,mfﬁa

PCT/ 3P2009/ 55tidde 2215 wyribhdieix nespesttyorat ARRCY ﬁ‘én?‘aﬁte% to one
generator driving circuit 38 (step S19), and termnates th
processing. [ADO] tikt Gecdddary windimg ]éﬂapgtb [bézoaif-qrv#rﬁ@@?lgﬁl&r T12;
input fromeach 5 of the output interfaces 34, 34 to each of th
control i nputsnBgativessdiderzeddldralectrgdeilyhaland raporativeysidegeridleon
for one second and OFF for one second with the duty of 50% Thjs

al 1 ows the i qfleamR@eANGR dbrindehed crespeictireds, t@the angearidrestlipde D14
connect and di sconnect the power supply to the ion generators 5, 5

every ot her §e5angthdge vfdheaivdetDesi andoemeositoekedrodembd 1
alternately driven every other second. [0100] FIG 12 is a circuit

di agram il | usgyatd84an @eeomtler &id of the secondary winding T12b.
10 [01086]

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 tﬁe 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 {ransistor 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

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



connection of the ion generator 5 and the ion at.Qdatibl deWlorgradoly
onnex . IEALE talMiati @
circuit 38. The ion generator 5 includessga fi rstg E%ostéfl c(%f\rpcui t2 5215141

that raises the direct-current voltage a

. ppl i ed between the power
input V1 (or V2) and the ground input Gl (or &), a second Eooster
circuit 5b that further raises the voltage raised by the first

boos_ter circuit 5a,, and .an ion erati - Wi i
coo co nhimvernnibies A SEEU LS T e
i ons. i i i i .
series ol rcutcorie Sonrorpas 19T WiBRS eRDethirey ials sPrtedihdife to
wer i npu V2 i . ;
resi st ance Rﬂevwmdml‘éz‘gg ehd %@{,@3{1‘%@%@% I%O[Réﬁ% E’%ﬁg[ é’@{sr%dc} g‘%

of the series circuit; and a English trapslati of P
; | CT/ JP2009
45 boost er t rRhbl aJtr‘rmrthTelmdef’ﬁh@b@S@ﬁfdlféﬂngatﬁgrary wi ndi ng Tlf 25141

connected to the connecting point between the resistan

resi stancg R1I®10R0102] 5The other end of the starting (r:gsiR:sLtzaﬁ(r:-]g R13
is connected to the cathode of the diode D12 with the anode .t here
connected to the gr3iwed thetlemnsd aﬁndﬁltugMOBth%boéﬁ#Qli@ﬁn@lf@im%&tu
NPN transi stor QL1 and one end of a secondary winding Tllc¢c of the
boost er transf,9s 8BE shide gM&ﬂi@y beithg prinneryt sdndong el kndher veltagge

irgs;Ms?di ng Ti I'b of the booster transfornmer T11l via a limting
ance Rlg.,L,04@dlat 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 T1lc is 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 T11a 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 T11c, voltage is
generated in a direction in which the diode D13 becomes conductive,
charging up the charge condenser Cl11.

25 [0110]



The other end of the primary winding Tlla is c i

coll ector of the NPN transi }s/tor Qll,g whi i theo%t(%ﬁ%&ﬁgsrllag&o?ht?ﬂgz?g%m
base winding Tun is connected to the ground potential. The other end
of the secondary winding Tile is connected to the anode of the diode
D13, while the cathode of the diode D13 is connected to a charge

con i

poten Tl ans o MatheSuiginbdl b PP FeoFPoLE" BipbicPeRl Ll
L7 o inghe B S B R of QU U
aroi o 1120 m5cenbfnbollndoll o™ SlBUR G BT o
PCPMP2009/ 55 1ab-termprrieidtsaustay 2 hb eghﬂ‘@éﬁi*:eggﬁi{%‘g‘lﬁ‘i‘ﬁ%?tﬁi’e A in Zener

[0105] The ion generating element |1l includes: a djod
di ode” D155wi tdiodlbei Whenpdwet coredweeiinggaLrsert aﬁ%@ée%%ﬁ%ge%g qa‘lf??%oﬁe 5

end of the secondary wi nding T12b of the booster transf
_ _ > for T12,
negati ve- si deyreedt €1k dor edamyile) dive twpdsrminal §ﬁﬁ§1ﬁﬁ@g§1e1 bécoriies
el ectrode N12 connected, respectively, to the anode of the diode D14
and the cat hogen®dt ithe sticeteifiht canditoppodischagking tha@ledric charge

connected to the other end of the secondary w nding T12b.
stored in the charge condenser C11 to the ground potential through
the primary winding T'12a of the booster transformer T12a.

10 [0111]

Here, a boosted impulse-like high voltage is generated at the
seconciary winding T12b. Accordingly, the ion generating element
111, which is applied with high voltage from the secondary winding
T19b 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
P1l.

[0112]

20 FIG. 13 is a table illustrating an example of measurement in
o room for ion concentration and ion balance when one on
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 on

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



10[ 01061 The ion generator driving circuit 38 i RELudes..d0 ¥¥Neaoosss1a
transistor QL2 with its collector and enyhter connected,

respectively, to the ground input GL (or &) and to the negative
el ectrode of the direct-current power supply El; a resistance R16
connected between 15 the base and emtter of the NPN transistor QL2;

and a resi st 5_connegt.ed;h e S| r
((j)l anqbt ge g bghiilﬁ&liraﬁgil%(c&a%égﬁghf%iBg?fg%g%ﬁie&g%ﬁf%%ng |§rs16f0
escri bed abave, en . the driVving.si | ;20 _sh i [ :
appl 1 ed 1o m@ﬁ&&%&tmﬂaﬂ@w@iﬂm%}?affﬁé@“ﬁ%ﬁ(?ﬂ%ff&f—%#%&% ign
turned on, ile 12V of. the.direct-gcurrent, power source El (s

appl i ed bet WwEORCERETHIRR S iR Eﬁatgﬁﬁ{yo]ﬁl@gur&hgrﬁé)o&} E%am?%&&ns@[m?’)
(or Q). Here, base current flowing in via the %i ode D11, resistances
R11, R12 and éﬁt@ﬁhﬁﬁ@l@@ﬂ‘ﬁfémE@tMQl%é%S&%ﬂ PR, Ve Ll
start flowing_ in the NPN transjstor Qll English transl ation of

PCl VP2009555 The wn halancstisnadientedgey ahepstrn @§ tle son cRaCERILALQN for
wi nding Tlla of the booster transformer T11l. This generates voltage
cor r espondi ngdsitiviecionisridi thg Toax canesintratiopr fovensgaiivieions. i Maereoyer,
t he base wi nding Tub at both ends of the base w nding Tun. 5[ 0108]
Since the basie M 6dildgtHamharizdiiel koos tedidatassimerndrovoff (sasonab
sane polarity as the primary winding Tlla, the voltage generated at
both ends of wherbasehwivedtiegl akididicateotise ratacoiiosr edrcerica tase
in collector current of the NPN transistor Q 10 and to increase the
vol tage at bofh).ends of the primary w nding. Here, since the polarity
of the secondary winding Tllc is set such that the voltage of a

directiong n Whiig) the diode D13 does not become conductive is
generated, no current flows through the

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

o5  a room for ion concentration and ion balance when two ion



secondary w nding. is[01091 Subsequent | y,Enm 0. the. a8 o514
increase in the collector current in theﬁ PN transistor %11
e

decreases, the voltage at both ends of t primary winding Tlla

begins to fall, lowering the voltage at both ends of the base w nding
Tun and thus reduci ng 20 the base current and col lector current.
TS ot S Sl L BB L
e T RS TR @ems réfé% SR
3 Egl LEQrgreaQiirZété&d %@%@é&ﬁ?@%ﬁ %at%ortl%tafﬁ G?% '@203%93 10

reaches a break over voIta%e (105V in the present E odrnen ) of the
two-terni nal aomgenérajios pblained Fieen sheay sap alkgimadedy turnedas andift.
becone conductive as in Zener 5 diode._ \Wen the conducting current
reaches t e DFHakl6ien gaphistichaniiniwhidxanprage vakees nfjgherrﬁhw of
thyristor 511 becones alnost in a short-circuit condition,

di schar gi ng tibe @ireentiatichahgevstinrli h5tare whiveags cbndidfkelB,C11 to
t he ground potential through the primary wi nding Tl12a of the booster

transfornmer TeZenpldy 6fldddasuremertears aksddestadormpul eedenkteatibghion
voltage is generated at the secondary w nding T12b. Accordingly, the

ion generati rgylaheeriid the ravly ehiorscepdritedtiont sbizigbdwehtagmd foam
t he secondary wi nding T12b of the booster transforner T12 via the

di odes D14 angbiGitol B 9aeisthas] dd/ni 0% RAtHREONIRErepresenting
negati ve-si de needl e el ectrode NI1 and the opposite el ectrode PlIl as

wel | as p@si tjy o
and the glglposr %lle rft’é%t?%ﬁ éﬁ%&%%?hg%%?gH%S@s%ﬂts ?1&%![5109@{-,%39

I Tustrating gnpexanBl &0f0BasHi&Ter! th FIG. 16, the horizontal axis

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

15 Tn the measurement example shown in FIGS. 15 and 16,
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



a roomfor ion concentration and ion bal ance when,one 1L.on G6RekatdRks 12
is constantly turned on (driven) and whegyit is a ternatexfy turned on
and off, and for ratio of ion concentration obtained when the ion
generator is constantly turned on to ion 25 concentration obtai ned
when it is alternately turned on and off. English translation of
PCTUP2009/ 5514 FIG 14 is a graphic chartyin_ whi ver val ues
of ' The rat | o0mpllitg inEeneralrbirolnened I Hhitadd Rt SRR
FIG 13, the ion concentration.is indicated by the nunber of positive
i ons (i ons/ cEEREKALNES FRITENtEF %‘ﬁ%‘@%fipve ions (ions/cn) per unit

vol une, V\:hi|ﬁ 5 the ion balance is indicated by the ratio of the ion
concentrationOdBl positive ions to the ion concentration for negative
ions. Moreover, in FIG 14, the horizontal axis indicates ting of
on/of f (second) whéredesambedahavearcesadingreithe presant Pmhostisentn
concentration (% . 10[01131 I n the neasurenent exanpl e shown
in FIGS. %3 dhe i, germmtohelrivimg ofctugrdrizas twioderogenergtorain
changed between 0.5 and 5 seconds with the duty for turning on/off

t he ion generdifferent phiastaioned priddi¥basie rati o of ion concentration
is lowered from15 85. 7% to 75.0% conpared to the case where the ion

generator 5 i s condflartpnevientsetiedon géreeraadiofmfmiinherfenien it ieach
obt ai ned when the ion generator 5 is turned on/off for 0.5 seconds

and 1 second @PkkesRNBAEwER1HSS thMererdiziaki igewfl thelibrBgeerateasand n
ot her words, the table shows that no large difference occurs in ion

20, GonCent S 4hun g dar ammana e hoenrgbiendag drymetis
constant |y drﬂ\éﬁ@e, ﬂpel&ﬁlaration lifetin,le can be extended without little
decrease in the amount of ions 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 1ons 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



Engl i sh translation of PCT/3P2009/55141 50 gene&%&rt&nb@aﬁﬂﬁPCT;JP2009/55141
constantly turned on and when they are aidernately turned on and of f
and for ratio of ion concentration obtai ned when the ion generators
are constantly turned on to ion concentration obtained when they are
alternately turned on and off. 5 FIG 16 is a graphic chart in which
aver age val ueg, of e, rati.qs ,qf ,hon copngentration shown in FIG 15
are plotted. efﬂcy@pg]y Eg,g%aﬁﬂ%f)etgleo?u%éggwenent are al so shown for
ion concentri}étﬁg] i on bal ance and the ratio of ion concentration
obt ai ned whe ion generator 5 is constantly turned on. As for the
units representing_10 jon concentration and iqn balance.in.FIG ,1
units simlar to tKogdhppmore, t gl@pgeg@ga&)x]\g?g&{}gr@}l‘qq}!ﬁﬁﬂérnf{g?g{ he
hori zontal axis indicates tinme for qn/off (secagnds) vvher(fas t he
vertical axi slrivel teipaentganaraters vith @rp%l@ﬁgél%ttﬁ’%ﬁ PRFPIYY earzglffg]one
151 n the measurenent exanple shown in FIGS. 15 and 16, when the tine
for "on ahfd 'Setbndaa’ev&ﬁanﬁdém eI B oug trofsioasran hﬁto%tﬁﬁée uty
for turning on/off the ion generator 5 nmaintained at 50% the ratio
of ion concentrati drcdosdimglst edmparedvier thgecast wdherer bye 9on Zppegators
90.5% conpared to when two ion 20 generators 5 are constantly on.
Anong t hese, ddeecdrihaoatlyi driveanthatopatrationsidifetineiofthganar ators 5
are turned on/off for one second corresponds to 92.2% i n average,

i ndi cating ondeheta8faglapparstus Tising thé donfgdnmratercardty beidombled

obt ai ned when one ion generator 5 is constantly turned on is, on the
ot her hand, &%ﬁ%%mt%ﬁdd%ﬂé@%h@gihﬁﬁbzﬁﬁﬂﬁﬁtdﬁg&@@ﬁ@edﬁbﬁsion can be
obtained by turning English translation of PCI/JP2009/55141 51
on/of f twy iq@ﬂ@@?erat ors conpared to the case where one ion
generator is constantly turned on.

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 dispersed 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,

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



[0l16] As described above, according to.t0e RIESSNE porupaoosrssiel

Enbodi nent, 5 the ion generator driving grcuit drives two ion

generators in different phases on a periodic basis. Thi s
prevents the ion generators frominterfering with each other while
| owering the energizing rate of the ion generators and thus extending

operational lifetine the ion ner,at i,ng. a S , the
operation | i f5¢ PHEVISGTL SReOLH SBH PRt 83&310?&64 g}lge%l}%glsdg%ln%%[ he
amount of ions dispersed.in a spage whegre ions e di schar \

achi eving a g@ﬂ@ﬁt%ﬁﬁ%lé{%qglﬁlmﬁiéggfast OW}Hnggﬂgr gtmﬁé’%%%gggfius
[0117] 15Moreover, the io erator arranged .on e.gircul ar.-arc

gui de wal | of qﬁée@@@mﬁga{bﬁggﬁgwmgaﬁlgﬂagrﬁgﬁﬁ@q %ﬁ%@%@rﬁ o&r]éﬁ“?%nged
on the front wall of the duct. Accordin ,.the_prohability
that the i onsignadsaf@achi W¢@¢@Wtﬂh@%ﬁn(ﬁ%flbﬁy@ thedutuderin
the amount of generation of 20 ions can be |owered. [0118] |

Fur t her nos e, eahb dmyiig signstl may ke sethaowds sushsthadt“onhoqrieds for the
generated by two ion generators to the outside. o ]

Accor di ngl y, RQie dirdringesignal 0P € 2cdirivimg shenaband 48 whrevingssignsh do
interfering wwth each other, while the generated ions can English
transl ati on efotRFErBERRGA5Hh DmbddnStheaf ficiently be guided to the

out si de.
[0123]
Embodiment 3

10 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. 18 is a front

15 view illustrating the configuration of a main part. FIG. 19 is a side
view illustrating the configuration of a main part. FIG. 20 1s a
front view illustrating an outer appearance of an ion 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



[0119] Furthernore, the ion generator drivi.ng cil.cujt
alternately drives two ion generat o?s with a pe??%%g“oafm}att\%\%Ofggg%r)r?a 3/,55141
each for one 5 second, at which the maxi num anount of ions can be

obt ai ned Accordi ngly, conpared to the case where two ion
generators are continuously driven, the operational lifetinme of the

lon generatin ar.at usin he ion generatQrs be. doubl ed

wi t hout nuchtg@jfcghgggiuﬁapaep Pgéﬁle%%r‘rf'é¥'at Olvg‘ra%j.e ?L](f([j@fg%ﬁer 2 a
Furthernore, the jons generated by. the i.on ey at.o in,the io
genergting aﬁbﬁ?é‘ﬁ%a%W¥ﬂg Pﬁé%HXPﬁHPﬁ%ngﬂ%ﬁ%U&Fﬂ?g@ng&h¥q%§qghe
Accordingly, the ion generatin paratus fqr. which the, operation
life is extesdan @iy Hb‘ﬁﬁr%ilﬁ Hscharge PRt tlﬁéOP%t%P% %F@gé‘@i&?ﬁ % a
space where ions are discharged can be applied to an air purifying
apparatus. [Gbefjousing 1. Though, in the present Enbodiment, the ion
generator is driven by repeating "on" for one second and "off' for
one second wil0h28b the duty of 50% it is not limted thereto. The

duty may be smaller than 50%to further extend the operational
lifetinme, or the i Fhgboesiipil lanabmtdomvenllie bf a petangubahehapaan

two seconds.
planar view that continues into the lower side of the back wall 1.
One side on the front side of the bottom wall 1lc 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, itisa
Sirocco impeller (Sirocco fan) having a circular-cylindrical shape.

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



[0122] English translation of PCT/JP2009/ 55141583 1a%.6a b3 p@@shoodd88 41
more output interface 34 and one nore ioggenerator driving circuit
38 as showmn in FIG 9 nmay be added. Furthernore, a PC3 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 %Lar e P Li Ml S| I L V] '
and pc3-cr Py SRt 6ot asbRaiad pdp AR e Mhepeat B Hhhfesoptie
Enbodi ment 3, 10Enbodi nent s ,i. ich an io eneratin . at
accor di ng t o PRSI gQ@ﬁ ; ngh%ﬁa}ﬁﬁ%lsa%% &batt @%ﬁ‘”ﬁ@%ﬁﬂﬁf@%an
apparatus will be descri beqﬁl}el o(}{v. FIG.17 s vertical.segtion ?i de
vi ew i | | ust r QPERNE R¢ %’cf’n‘?fi reRs 6R a8 2L, 91%3€W?%Pﬁ$ Y gpgd trom
according to_ the present_invention. FIG 18 js a front 15 view
i Ilustrating heﬁwe@@nﬁhegbl%i%%l%pnat%PHt%@tr.cumfrere%e-i s a side view
illustrating the configuration of a main part. FIG 20 is a front
view illust ra[Oﬂﬁ@] an outer appearance of an ion generating apparatus.
[0124] 20The nuneral 1 in the draw ngs denotes a housing having a
shape of an appr oxiThe ehginge2? deguh sirqudaniare Bpdgedall kbatergdas
includes a suction port 11 on a back wall la for taking in the room
air. Ahead tHhesicfloongpnetatetl by rbtatien ofhivei ipelles 2lsirathangetingr
renoving foreign materials fromthe air suctioned from
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.



25 the suction port 11 by the air blower 2 arrapged abaficl PWer. Rl
in English translation of PCT/3P2009/ 55§41 54 tﬁ% houssl%ﬁg 1 alnd Toertl

producing clean air. Above the air blower 2, a duct 4 is arranged as
an air-flowing path for letting through the clean air toward the

di scharge port 12 |ocated on a top wall Ib of the housing 1. 5 [0125]
The housi ng i ?%@ a bottomwall |c of a rectangul ar shape in planar
view that co ? ]es into the | ower side of the back wall 1. One side

on the front side t he ttomwall | c coRtijnues into. fir I
’6, w1 e the” o ned et ot shate S IAL Shend Fuft o' Tofy S
suction port 11 on .the bac | la for a rectangle wth,the

| ongi t udi nal CAPHERINSHITR W?@%&ﬁ&D%]g{ttgdgﬁp%%?a&%ﬂpﬁewened’
suction port 12 on the tgp Il ]b.for a rectangle wth.the

| ongi t udi nal adic hﬁ:m’f@ﬂr@ﬁﬁr%%m@(de}”ﬁ@l the wsine Qpﬁg mPrd the oevier Bate
air blower 2 forns a cylindrical and centrifugal. shape having a

i mpel 1 er 81 ikh Mogepwentthenduplafinghicsrsmenace wWa %la{rﬁ%naﬁ@ agong
casing 22 in which the inpeller 21 is housed to be rotatable. A notor
6 which driveme fdrectipsl dicthetiangent Liaermddheocirpalanrare gpite vl 2
casing 22. 20[0127] The inpeller 21 is a multi-blade inpeller having
a plurality diotl adesi®daf bhe blowingipbet 2bi es1atbeatside veadhtdér with a
displaced in the rotating direction relative to the outer edge. In

ot her words, deparationSiistance frmel ey ot Siside eoall da) gredialdy ancreasing
circular-cylindrical shape. 25 One end of the inpeller 21 has a

beari ng boar dyodheh®athett silwdf 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

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



English translation of PCT/3P2009/ 55141 55 of t Rg 0t drPcabbashas
to a shaft hole opened at the center of ghe bearing board, which
functions such that the air taken in froman opening at the other end
to an air hole at the center is released from between the bl ades 21a
on the outer circunference. 5[0128] The casing 22 has a

circul ar-arc.gu Il id | EPE;
r ot azj i OP 01;] ?%aﬁ%\gﬁdg%&g%&ﬂn%{thgﬂr 0?‘%[0?1@%1‘{%{%? %12 torla gs(réecgﬁsbél St?]%a
speed of the _air i r .

part of the B o SRR, B dberoshdy SRE: OPERE o BB it
tangent |ine of e ciy.cul ar-ar ui gde Il 22a. +The bl ow n ort, 22b
forms a squafdd %2%1% 1§ % gﬁﬂ;ﬂg?ﬂ%@seaﬁﬁewlaa%%%p%n&@osgtez
circular-arc guide,wall_22a in one direction of the tangent |}jne of
the ci rcul ar olhiargdy apchsins sbe dephabes pledndde s Trls BH5F bonbRTngd
shape of a deep dish, including a casing body 2a 15 having the

ci rcul ar - &r c that gaeany generainag &ﬁC@BEn‘-?% &ePSFa@S&’Qﬁk?W& ]%Erstwbﬁﬁ?as
and including a cover plate 2b on which the portion correspondi ngﬁéo
the opening @motheriippdensrabng seciiumod seRPIAIPE Megadbes1qnelopa
side of the casi rjg body 2a, the cover plate 2b being attached to the
casi ng body 2hewida in whictathe yespective openings 528 il 2@a are direchp@.
circular-arc guide wall 22a of the casing 22 has a penetration hol e
correspondi ng0L82hn i on generating apparatus 500 as well as an

attachment hole separately arranged fromthe penetration hole, the
i on generating app&ited ith §efehwiing sy actied 20 hycladweslthreernew whi ch

is screwed into the attachnment hole. English translation of
PCT/ 3P20Q8/ 5%bhbrabol03.30land 5 as well as a holder 501 that holds the ion
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
b2a.
20 [0133]
The ion generators 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

25  approximately vertically intersecting with the air-flowing direction,



The duct 4 forns a square-tubular shape with itg,lLawenh.aen.:Goniihidibie
into the blowi ng port 22b and its upper snd being opened, and is
integrally formed with the casing body 2a and the cover plate 5 2b.
Mor eover, the duct 4 includes: one side wall 4a arranged al ong one
direction of the tangent line of the circular-arc guide wall 22a from

o et o gL £Re NG AR 4 SRR PO IR 10t BentRAtindkothidhfs 1 and

separation di'stanc e one side y I ncreasing

fromthe other,ysidg of.the bl ow n r ; % I :
continuing i ﬁggi}yh@leoh@%g%oﬁsl&Jgga#%fg%o S%gr Si U%@iﬂal ’fﬁﬁl]olglélnd
vertically arranged; and. a front Kih separ ation, di s
fromthe bac Igeﬂﬁgf’wdlﬁ](,g SR $$ %ﬁbééﬁge@% m%é %Iggﬁeﬁat%gr%,a‘%%d
The duct 4 is configured . to i d he .cl ean, air blo aut fromthe
bl ovi g por t 5298 BEHIEGH PRRRRLGN B UGhE RETEREOL LY AT REEGI e
back wall 4c _and front wall 4d. Mreqver, on_.the front wall. 4d, .a
penetrati bn BBItEedyastuap darratyn @f@hélatoﬁh@eﬁér%td?ve; 2R With eagh ather
attachnment hole_which is_ separated fromthe penetragi n hole are
opened. The inrithgerierfiowing directiomchba obhen wands, $heduammmaupgs L5
inserted into the attachnment hole. 20[0131] In the ion
generat or 5, anwbLiboof Jenedidend ionganmratoppbiand & arriseickpregevdsi an
generating sections) 51 and 52 having, respectivel i/l circular

openi ngs 5la disthrial i aid ardissepes Atk detpechivealyh tbahethd disameter of
direction approximtely vertically intersecting with the 25

air-flow ng dachcsf e opehligzchlamral 62adnt theynepetizeriohl gaweraing e
English translation of PCT/JP2009/55141 57 juxtaposed with each

other. Eggh Qfectibesi®Maadss at Phis peevbats abilandmdihgthudagh aonghe
i nner - back side of each of the openings 5la and 52a, a discharge

el ectrode of @ neakesh Shapes aBeiBNs FIPAAHIER Bhatdveda eRial Rt eblbh

di scharge electrode: It 1s thus configured 5 that one i'on generating
section 51 gepgLates positive ions whereas another ion generating
section 52 generates negative ions toward the side in which the
respective o r1i3|4 s 5la and 52a are directed. {0132] The ion
generati ng ag@ara us 500 includes three ion 10 generators 5, 5 and 5

as well as a hol dermggéo‘%%%%gqgg%éxﬁ%ubﬁrfo?%gﬁfl% émgeﬁgpat%g,ﬁg%

i on generating sect I'n eacn o e 1on generators

and 2 1265 1N 5510, 22 00 L6, PENEL/ALLED DU G DE L logdhl e
curves 11 the i (o 1,90 00,25, 0l o0, ke, cured o ahe hayl o e
art anged | o nReOIS BB bR LEPyOBERTEPots PR ineE LB PPy Tor
openi ngs 51a g)?gm%%g 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.
l0135]
Furthermore, the total amount of bias for the ion generator 5

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

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



20[ 01331 The ion generators 5, 5, 5 of the ion ggnarahidie apparinssia
500 are juxtaposed with and separated frggn each other in the
air-flowng direction (arc direction of the circular-arc guide wall
22a). Adjacent ion generators 5 and 5 are biased in the direction 25
approximately vertically intersecting with the air-flow ng direction,

Engl i sh trangi ati. 2009/ . :
direction of %bﬁg 1?%%%%§§§%?1%n%q§£?%&@%ﬂéﬁ%e%%ﬂbgé%%gﬁg?gg , 6 and

amounts of L %g$q¢%e&fgf sﬁa(ﬁelﬁﬁan I 8 s'g?%rl;gg@‘ﬁr HMtBYcs %%tt{c?‘é@zi

fhat they have the same polarity arr A EHe, BiAS) NOp:
di re](c:]t i o% ané’lot':‘f'i%‘tf‘f3 @ﬁ@nggaﬁgfe 1§9§§W£E%§c&hﬂ%ﬁg?ﬂﬁﬁ.EgI‘hls
t: Iﬂrg gdg%gi %gaﬁgéé%?ﬂ%é 3%&%?%?%?@%@@%3@5@%%@@ aradiund
openi ngs 82a S&ﬁﬁogﬁaﬁi Ir%ef ﬁb%ﬁ#@&%egﬁ%g%gg%g{gg}@ﬁg% %iwtggglge
Goner ai i ng SGOREMETBLIEGIORS bo SheHH B HRUDOFRDHE 2 the
[0134] Moreover, the bias amount for each of the ion generators 5, 5
juxtaposed direction.
[0136]
The air purifying apparatus configured as described above is
10 installed in the vicinity of a wall in a residential room such that the
suction port 11 comes on the side of a wall. The air blower 2 is
driven to rotate the impeller 21, which causes the air in the room to
be suctioned into the housing 1 from the suction port 11 and
generates an air-flowing 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



15 and 5 is made equal to or larger than the |englh ®hafach rofurtabuessia
openi ngs 5la and 52a in the juxtaposed dgwection. In other words, the
bi as amount L4 for the ion generators 5 and 5in FIG 20 is, for
exanpl e, set to be equal to or |arger than an opening length L3 of
the opening 5l1a in the positive ion generating section 51. This 20

prevents air H%’lﬁ Q?Pﬁh%?jhrg‘f%%?m}gg the cPR&Nh PSS c Bhddarwaidzd.r om

over| appi ng wi eac . Furt hernore, the total
amount of bi T@%%QL the ion generator 5 is set to be equal to or
smal | er than eparation distance between 25 the ion generating

sections Si and 524l n ot her. r €. S I.sh; L

of PCT/JP2009/ 55141 hedfre Te DS TR o ?h%éggjé%“@g?? "
ion generators 5, .5 and 5..s equal t0 qr_ snmall er an..t hess }

o st ance_ bet fERR AR5 stV alldamdiadlt waIT 4k S Sk WELCERL IR L
an . This separates .the airfl ow,passi ng throu l,ong the i

gfaner at ihné 5 Wﬁ&%géﬁlngﬁ%ﬁ&%@ G gh?&ﬁ%“%?”@ﬁfé@v %ﬁ@eﬁ%ugh
al ong the ion_generating sections 52, 5 nd 52 .bhe gn both sid

of the-juxt ajsded aar e @?@rlanPU@GﬁoWhezgﬁPsp{ﬂ ?‘h&i‘ﬂ@ngﬁ ‘&%S‘%W%S
configured as described above is 10 installed in the vicinity of .a
wall in a r esindbmegativiecomssgratenahad inHheselepnorirsy the saugged? 6 thee
side of a wall. The air blower 2 is driven to rotate the ingel!er 21,

whi ch causes aindlaiverid) thissionogenanatbe Ssaptangasdin she dué 4 1
fromthe suction port 11 and generates an air-flow ng path of w_ nd

bet ween the smetéamsespiid atdoudt efidosiieredandheegpdipoiond.2. Theadditiver
3 renoves foreign materials such as dust fromthe suctioned air to
produce gheammd hegh®k@lons 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



The clean air passed through the filter 3 is sugigianedsdtnt @ Fciver2009/55141
casing 22 of the air blower 2. Here, theérlean air suctioned into the
20 casing 22 becones lam nar flow by the circular-arc guide wall 22a

around the inpeller 21. The lamnar flowis guided to the bl ow ng

port 22b along the circular-arc guide wall 22a and is blown fromthe

bl owi ng port g%%lérhﬂh% éét%mﬁsceoﬂn oVREl g @itlﬁé&clgwtﬂér wal | 22a of

the casing 22 in theair blower 2 is provided with the ion generating
25 apparatus 3500, %%r] ¥Bplaed Bvdhe
English translati O‘%@O&% gpg%lgﬁx]egg%%f%geﬁpégﬁﬁgﬁé SI ng t hrough

al ong the ci Wﬂeﬁgh@rlﬁngéqrfe?a‘e@ﬂ aggﬁellegﬁééi% ?rranage-ﬁ]ealgékﬁﬁtﬂl S

configured to ‘qui am nar orig one s wal |

4a, back wal |y 4¢c _and. front_ wal 5 generator 5 being
arranged on dl‘?&r?%%{n&%‘?lgeﬂar?ﬂgfl &&Qbe the clean air to form

| am nar flow[ Igai in addition to the positive and negative |ons
generated in 9 |l ean air in the casing 22 of the air blower 2, the

ion generator 5 ar ed in the duct 4 further increas
of posiLive and neddPTeAveroHRTeeriR ESEPF?WSﬁe%%WE1WE§?§HEGCQlon
generated by .the ion generating apparatus. 500 an he. i on gener.ator 5
are di schar géBtersechagowtidl Hae fRglaRase ’é‘@ﬁﬁlp&eo 101pEpREEL Hag
with the clean air sent_by the air bl ower [ 0139] 15As. descri bed
above, accor dgeations. whletke éom aematlmﬁectm%genww% QPBE §48H
havi ng positive and negative ion

in the direction vertically intersecting with the arrangement

10  direction. Also, the ion generating apparatus is arranged in the
air-flowing path such that 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.



generating sections juxtaposed with each ot her an@sakrdiangeer F@MIP2009/55141
hol ders such that the ion generating secé2ons have the sanme polarity
arrangenent in the juxtaposed direction. Mreover, 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 i orHgeaeraLLNE] aPRATEt T Er@beafigffhdsBedRven when the
air-flow ng path such that the juxtaposed direction is approxinmtely

per pendi cul aroh G d 16 fbfeatd QirLhodd thlLUHIRESEVE 4 HheH A BRBidde 25

i on generating sections. T%‘II S pr e%ents I ons generated by the 1on

English tr anvﬁﬁggg%ﬁg(iﬁﬁeillggggﬁé(%%%?ﬁgy_gener ating sections from

over | appi ng I"ngly, nmutual interference
can be supprqéjﬁg even when the ion generators are collectively
arranged, allevi ling decrease in ion generation efficiency. 5 [0140]

Mor eover, three io erators are arranged.in the direction ..

it ersect g wi t h T TekRissShe dpREtitIATIE pRBSFAH-G EhRrthachip one
sections, whil.e the ion.generatin ectipns gener ions to . ane side
'n the d rectdigactiens PRAlY he AR B6BiR arfitasohhe Agasmt 199
direction. Also, the ion ﬁerjer ating apar atus. is arrangeg in the
air-flow ng (EANETELers ihk eﬂﬁét%m%ﬁdg HReRtIof; Jeerati heqaialbp ps smatier v
in parallel with the direction_of airflow passing through_ near the,

i on gener at i fdagethe spparation distanes betwagn Pheavesitiveand megaghe ion
generators are arranged in a 15 col|ective manner, the ions generated
by each ion geareratingseetdonsn e oif generatipg pananatpeigrrraggeddn
with the airflow [0141] Furthernore, the bias anount of the

i on genermt orthd amirtflewjing egbsadchdthet the pukbapetedediraiction r | ar ger
than the length of the 20 opening in the juxtaposed direction. The

i on gener at i ngpRRPAneitedy verticahbtgeheidirédtéomiof afitfbownmpgrany throhgh in
that the juxtaposed direction is approximately vertical to the
direction of {Hd {icomitpastsdnth idH gugbratinghectiosi. ni Aycaidieghh thenons

generating section. This
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 1on generation efficiency.

[01438]

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



prevents the ions generated by the ion generati mgSeeinkns o VHCAIRD09/55141
openi ngs from overl apping with each otheé3 English translation of
PCT/ 3P2009/ 55141 62 Hence, nutual interference can be
suppressed even when the ion generators are arranged in a col.lective
manner, alleviating decrease in ion generation efficiency. [01421
SFur t her nor e colleetivenmaerRiraidBe 3R] 46 anSa i peeiflyin 8Pfaratus.
direction, while the sumof biased anmounts of the adjacent ion
generators iffothg]j uxtaposed direction is set as equal to or smaller
than the separation distance between the positive and negative ion
enerating sectionsp [ : | d j : in 10
9 9 i}h@@h 't@ﬁ 1?1‘11{%?1%&%‘8&15%&5’% tad &Qé’fi &fg'ségi%dthé‘

the air-flow ng pat a e ] uxt irection

appr oxi mat el i . dj i i p i ugh
The vicini £y 1o Sehk ik eRclt R E e AP PE B B, A 1R
generated_by the positive io nerating section,and negativeg ion
gener at i nf &SRO A aPBaT kR PaT LIS adhsh Banee eledroc fkmed of 2

j uxt aposed diJ.ection do not overla ith each at her. . Hence, .
mutual i nt er FUPERELCCRY eBed ST Br & DLRtP U ¥R DY h B0t R gRR A PEFhing
are arranged .in_a collective manner, alleviati decrease in ion
gener ation eﬂpﬂgﬁéﬁ%ygeF@%ﬂ@PgZ@FUPPhgﬁﬁb fem Yﬁgﬂs gener at ed by
the ion generator_.in the ion generating apparatus can be included in
the air purifl0ddSby the filter. Accordingly, an ion
generati ng apparatus capabl e of suppressing nmutual interference and
al | evi ati ng decr eaddoreovem ths rglemgweatqfdnngem@laénwaémg%m therion

generators are arranged in a o
10 generating apparatus is not limited to three, but may be two, four or

more.



English translation of PCF/ 3P2009/55141 63 col |l ective manner can be
applied to an air purifying apparatusgq [0144] Though the ion

generating section has openings in the present Enbodinent, it is not
limted thereto. For exanple, an ion 5 generating apparatus having a
di scharge electrode fornmed of a dielectric covered with a protective
| ayer but not having an opening i nQIINMBN generating section may be

enpl oyed. [0145] Mor eover, the nunber of ion generators
arranged{@pRifhe] i on 10 generating apparatus is not limted to three,
but may be two, four or nore. 64 CLAIMS [Claiml.] An ion

gener at i ng apPALALHSerePARAL SpRdratud, UsRbhim oh 10RIg8NGiBRorS in

whi ch positive and negative ion generating sections that generate

ons ar e 8heangad, Bl HXLARSER HANRST: 1oNAEAShARE e, ot

corrprisiﬁg: an air g patht et t alr; a
AL MDA RN EERTARE Tt
comprising:
an air-flowing path that let through the air; and
a holder that holds the ion generators in such a manner that each ion
generating section faces the air-flowing path, wherein
the plurality of ion generators have an opening in each of the positive
and negative ion generating sections, and a juxtaposed direction of the
positive and negative ion generating sections is aligned with a direction
intersecting with the air-flowing direction, and are biased such that the ion
generating sections do not overlap with each other in the juxtaposed
direction and a bias amount is equal to or larger than a length of the opening
in the juxtaposed direction, and arranged in the direction intersecting with
the juxtaposed direction, and
a space between the openings of the positive and negative ion
generating sections of the one ion generator overlaps with one or both of the

openings of the positive and negative ion generating sections of the other ion

generator in the juxtaposed direction.

[Claim 2]

The ion generating apparatus according to Claim 1, characterized in

that



the plurality of ion generators have an opening in each of the
positive and negative ion generating &gctions, and a j uxtaposed
direction of the positive and negative ion generating sections is
aligned with a direction intersecting with the air-flow ng direction,
and are biased such that the ion generating sections do not overl ap
wi th each ot hethé¢ pluradity wf i@pgereradorsexte lnnsem towatyl ase aiveumt thes
equal to or larger than a |l ength of the opening in the juxtaposed

di recti ofuxtapdsad dargidnj n the direction intersecting with the

j uxt aposed direction, and a space between the openings of the
positive and negekpy& b&vegantieadieigngeet tlnpontive hadangatire ion
generator overlaps with one or both of the openings of the positive

and negalgeyuerd Py S6RIAL dMie SRkt ibANE nelaloR@velAgE WilR oaeRgREOr 1N
the juxtaposed direction. [Caim?2] The ion generating apparatus

accor di ngnbRifdifthd poshdAsh & e tlvh Ron B€nerating séclﬂi%n@ldfrtﬁ!e ok He1Ofon
i on gener at ors are biased toward one side in the juxtaposed

directi ORpnerator 1nttH§ @gsé}pgﬁggﬁgoﬁh&@pem ngs of the positive and

negative -l on gener atl ctions t’he one ion generat or overl aps
with one of th i el ting
sections of thg tg?zﬁndﬂ?%r?%se%g%é{% %Sbftthg? %I?%gn&?agg%ésl\édt di F&& ]?(?sreﬁ and
a total as_anpunt i on gener tor uxt aposed

di rectio 1%%%&&3@%18 3 0L alerr pad R SERERAPR el heb DRekE BB oo

t he p05|t|v% and (Teg éve i on g rating. sectf ﬁns of. the one ion
gener at oPos1tive and negative ion generating sec 10ns of the one 1on generator.



