1 | ON GENERATI NG APPARATUS AND Al R PURI FYlI NG APPARATUS [oom The
present invention relates to an ion generating apparatus 5 and an air
purifying apparatus that discharge ions %enerated by an ion
generating section into a roomtogether with the air suctioned by an
air blower to purify the air in the room [Background Art] [0002
10The air in a IGNi GENERAMING ARRARATUS AND AIRIBURIFYINGs,
al l ergi ¢ substances such as pollens, floating fungus, virus, foul
odors and the like. Mreover, such APRARATAISS tend to remain in a
room due to recent inprovenment in house airtightness, requiring
active air vgwgolJation. In a roomlocated in an area with 15 serious
air pollution or in a roomwhere a person having an allergy to
poll ens lives or } £ Ml I
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[Background Art]
[0002]
10 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
remain in a room due to recent improvement in house airtightness,
requiring active air ventilation. In a room located in an area with

15 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
desired.

[0003]

20 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
the air suctioned from the suction port by the air blower; and an ion
generating section that generates ions. The air purifying

25 apparatus is further configured to discharge the ions generated by



2 the ion generating section fromthe discharge port into a room
together with the air suctioned by the air blower, so that the ions
deconpose contam nants in the room and p?:lri fies the roomair (see

Pat ent Docunent |, for exanple). 5[0004] The ion generating
section has a positive electrode and a negative el ectrode that are
arranged separately fromeach other in a juxtaposed manner. A
potential is _applied between the pogsitive el ectrode and the negative
el ectrode sothhian genpratiasg suesiony Fom thpstirahabter PoBhIRtPea FoSM | ve

el ectrode whil e negative ions are discharged fromthe negative

el ectrode. Téngedhst hveithddepaii suctionehbydde aiedaloweay, iS@rtglaértéle ions
included in the air suctioned by the air blower and di scharged from
t he di schar géegmmposegenheaminanhs ihdhairoond HrEbpsEYifies tler rodmyzar(see a
technique of purifying the air in a residential room by discharging
positive (plBsjernBocumegat fer ¢xampdd).i ons into the residential
room has w dely been used. For exanple, in an air purifier, an ion
gener at ors t hEgQmgner at es positive 20 and negative ions is arranged in
the mddle of an inside air-flowi ng path to discharge the generated

ions to an exter nalhgRaaszdaathier shbtibn s Q?osﬁﬂivé@e@%dé'a@iﬁ ag
path. [0006] The ions discharged to the outside together with the air
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room [0007]juxtaposed manner. A potential is applied between the positive
electrode and the negative electrode so that positive ions are
10  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
blower and discharged from the discharge port together with the
air.
15 [0005]
In recent years, a technique of purifying the air in a
residential room by discharging positive (plus) and/or negative
(minus) ions into the residential room has widely been used. For
example, in an air purifier, an ion generator that generates positive
20 and negative ions is arranged in the middle of an inside air-flowing
path to discharge the generated i1ons to an external space together
with the air in the air-flowing path.
[0006]
The ions discharged to the outside together with the air

25 1nactivate floating particles in a residential room and kill floating



A general ion generator applies a high and alternating driving
vol t age between a needl e el ectrode and an opposite electrode 5 or

bet ween a di scharge el ectrode and a di el 8ctric el ectrode, to cause
corona di scharge to generate positive and negative ions. It is not
easy to recogni ze whether or not ions are actually generated, since
the generated ions are colorless and odorless. [0008] 10To address

t he above, Patent Docunent 2 discloses a technique of detecting

pr esence/ absBAEEIH, B Wethe gAs10 bae @ty apt3l gpeBl-oses a
techni que of detecting the anount of generated ions and optinmally
controlling Bﬂgyannunt of generated ions. 15[ 0009] In recent
years, a technique of purifying the air in a residential space by
chargi ng wat er nol Acgéreeralionigergiratoi abpbesia hugh gmdiglteandtiong
negative (mnus) ions has widely been used. For exanple, in an air
purifier, andronngendtagé hgtwpearsaahasdlehalieckbdreardatesppositeialectande
negative ions is arranged in the mddle of the inside air-flow ng
path to di schabgéwkba gdiwlaige dleotrdde dihé sodicdedricpheerddygeabhamnse

with the air. fool 0] _ ~ The ions charging the water _
nol ecul es i neghmL Haahaaet R5dN@clte tRisetivkeatd ngga@iw@ ohgs duds kiok|
floating bacteria in a residential space, purifying the air in the

ggt ire resi dea%y b reBaekizel WAL lhePos iRdBhY dreh GeREIASE NG ABAREAIAS
uses corona discharge to generate positive and negative ions by
applyi ng a h{gl generated ions are colorless and odorless.
[0008]
10 To address the above, Patent Document 2 discloses a
technique of detecting presence/absence of generated ions. Patent
Document 3 discloses a technique of detecting the amount of
generated ions and optimally controlling the amount of generated
ions.
15 [0009]

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

20 generates positive and negative ions ig arranged in the middle of
the inside air-flowing path to discharge the generated ions to the
outside space together with the air.

[0010]
The ions charging the water molecules in the clean air

25 inactivate floating particles and kill floating bacteria in a



5 and alternating driving voltage between a needle el ectrode and an
opposite el ectrode or between a discharge el ectrode and an opposite
el ectrode. Moreover, an ion generator i nfwhi ch the el ectrodes

descri bed above and a circuit generating a driving voltage are

i ntegrated has been disclosed (see Patent Docunment 4, for exanple),
10 while an air purifier wwth a built-in ion generator has cone into

practical use. [0012 ne. i on generator may, however, .generate
only a |initeRpidan saﬁceongg&m&tbéw it BeraniytaHeRdpRtigh PR A
plurality of 15 ion generators are provided so as to increase the
anount of gem]élﬂed ions. In such a case, placenent of ion generators
inan air-flowing path, which is suitable for ion generation, causes
a nunber of space Aatendardtion genamiting spbergtuegaiisesenrenal n or der
to house a plurality of ion generators in such a limted space, 20
col l ecti ve adisshgegerd gemdrane gosaiat amsi negatisbaonedy Palyane a high
Docunment 1] Japanese Unexam ned Patent Application Publication No.

2002- 257408 hRdtdbériRatngehtvitig Jeltagedetremaimed]Palatitrode and an
Application Publication No. 2007-114177 25 [Patent Docunent 3]

Japanese Unexygpbgied cRaitestle ARMdtoaRsdrPA dibeltiiid ERictetid\Nand2003ppo8itds
[ Pat ent Docunent 4] Japanese Unexam ned Patent Application

Publication Nectw8- IRILSvEL) £ 68 WetephtdNE WheRthedlectrodes

described above and a circuit generating a driving voltage are

integrated has been disclosed (see Patent Document 4, for example),
10  while an air purifier with a built-in ion generator has come into

practical use.

[0012]

One ion generator may, however, generate only a limited

amount of ions. An attempt has been made in which a plurality of
15 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

number of space constraints including safety requirements. In

order to house a plurality of ion generators in such a limited space,
20  collective arrangement of ion generators is preferred.

[Patent Document 1] Japanese Unexamined Patent Application

Publication No. 2002-257408

[Patent Document 2] Japanese Unexamined Patent Application

Publication No. 2007-114177

25 [Patent Document 3] Japanese Unexamined Patent Application



5 [Problens to be Solved by the Invention] [0013] Wth the
conventional air purifying apparatus, the anount of ions generated by
an ion generating section and the ampunt®of ions in a room di scharged
fromthe discharge port together with the 10 air are neasured,
resulting that the anbunt of ions in the roomis snaller conpared to
t he ambunt of ions generated by the ion generating section. [0014]
The present invention has been contrived in view of the 15 above

ci r cunst anceEubRcagion Nﬂ-é’&{)&i%%%i nvention is to provide an ion
generating apparatus and an air purifying apparatus including an ion
generating selatest Rocamgad 4ktJapanesabndgiaoninet Dadantviardicdtoon of
the air suctioned by an air bl ower becones |lamnar flow so that the
ai r sucti onebulbyicahmraNo. R0O81288¥720 ef fectively include ions
generated by the ion generating section, reducing the difference

bet ween t he Hbisehdswfe ofotlse Deventivall by the ion generating section
and the anount of ions in a room increasing the anount of ions in

t he rooms [ OPREIbl2mdhenbe lBvlRRéhy Hie [ANcgEidal ator is operated for a
long 6 period of time, causing that a discharge electrode is worn
due to sputtfgorsjaporati on associ ated with corona di scharge, or when
foreign materials such as chem cals or dusts are accunul ated and

attached to the di galRMgR &f988al REOPLEIPIA hBasitls, thalaken?
anount of generated 1 ons decreases and the 10on genherator reaches the

end of produgt;ddd g%ﬁ?&te-&:]‘lg&'%’l fo?ggéﬁérd@ﬁgtsﬁﬂﬁgﬁeaﬁ@‘%hbiafxﬁbiu?ﬁ of
control are requir®d for the ron geherator rn order to secure
stabilized genaraf Lo of dig&_lﬁtrg‘etd ESnd 8RL AR KAt phfetd MINIEEHA e

to be free from malntenanc
10 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.
[0014]
The present invention has been contrived in view of the
15 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
section where flow of the air suctioned by an air blower becomes
Jaminar flow so that the air suctioned by the air blower may
20 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,
increasing the amount of ions in the room.
[0015]

25 When, however, an ion generator 1s operated for a long



10[ 0016] The present invention has been contrived in view of

t he above circunstances and has an object of providing: an ion
generating apparatus in which a pluralit§ of ion generators are
intermttently driven to extend the operational lifetinme wthout 15
much decrease in the amount of ions dispersed in a space where ions
are di scharged; and an air purifying apparatus including the ion
generating apparatus. When, however, a plurality of ion
generators aperiedlafdamey spysang shgea dischesge clectsnde ansearar dugioual
interference may occur, 20 possibly reducing ion generation
efficiency aspttterenvaipoeation gesteiatast wifloooTdna discharfee oprvekent

i nvention has been contrived in view of the above circunstances and
has an obj ecforefgpmozieatinl: swrh herh2migabe patdusys apparcetnsulatedhind a
plurality of ion generators are 7 arranged in a biased manner to

suppr ess nut aetdacheteif teedtehevgs albeirolbepirobl egeh arpieosisclatieat the
collectively arranged, alleviating reduction in efficiency of ion

generati gn; afthdt &f geotdtbriibasalReeabes ahdclliidiA0gbheratdR reaches
generating apparatus. 5 [Means for Solving the Probl ens] [0018]

An ion genergid BedaimsvoRhits 186eRhd ”Q‘Hdhélb?e@ﬁ&ﬁeﬂfaihﬂé’xl?ﬁ'ﬁééﬁnﬁs

characterized in that, in an air purifying apparatus 1 ncluding a

housi ng havi Hﬂ%t’i‘m%.“@éﬂt‘%gl E?? ?Sgﬁ?ﬁ% ﬂ%rsﬂf@fcﬂ?gggﬁfato?‘in&cﬁrrtogé%

housed in the housing, ets thr alr suctione

t he suction 1:hy gt Lk: ' [ ]

t hat generat ggﬁ]ﬁhg%d %ﬁlc?%g:hsc g%nnsgq?ﬂseag%fﬁgﬁégggg@%wggsﬁééﬁnto
generati ng sgigt#éé)enrf rom \%\lﬁ% di.scharge port together with the air

sucti oned by a8 *HAES on generating
10 [0016]

The present invention has been contrived in view of the
above circumstances and has an object of providing: an ion
generating apparatus in which a plurality of ion generators are
intermittently driven to extend the operational lifetime without

15 much decrease in the amount of ions dispersed in a space where
ions are discharged; and an air purifying apparatus including the
1on generating apparatus.

When, however, a plurality of ion generators are collectively
arranged adjacent to one another, mutual interference may occur,

20 possibly reducing ion generation efficiency as the entire ion
generator.
[0017]

The present invention has been contrived in view of the

above circumstances and has an object of providing: an ion

25 generating apparatus in which a plurality of ion generators are



15 section is arranged in a |lamnar flow section where flow of the
air becones |amnar flow [0019] According to the invention,
the ions generated by the ion generating?section can be included in
the air at the lam nar flow 20 section fornmed to nmake the flowi ng air
| am nar flow, allowing the air to efficiently include the ions
generated by the ion generating section, increasing the anmount of
ions included in the air, and increasing the amount of ions

di schar ged i areangeboma biased mporier| toagurprast mudupdopieriferane even
further be enhanced. 25[0020] 8 Moreover, the ion generating
appar at us acudvedi the ton geacpatesmre endéentivelyi arrpngeds ableyiatingi gur ed
such that the air blower has an inpeller, that the ion generating
appar at us congdustesn anreffividrnaaoi mm gedyrdathan; andtdn aasparifyiogy
generated by rotation of the 5 inpeller, and that the ion generating
section is aappagethaindlbdingchefivnatdrmrabody apparatuficcording to the
invention, the air rectified by the rectification body and passi ng

through as | fvicaas fol @wlonte €hé iRioddédny] i ncl ude ions, further
i ncreasi ng the anount of ions in discharged fromthe di scharge port

together wtfpghg air. [0021] Mor eover, the ion generating
apparatus according to the present invention is preferably configured

S 1L L1 oA M KR By e DR s
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10  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
generated by the ion generating section from the discharge port
together with the air suctioned by the air blower, the ion generating
15 section is arranged in a laminar flow section where flow of the air
becomes laminar flow.
[0019]
According to the invention, the ions generated by the ion
generating section can be included in the air at the laminar flow
20  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
increasing the amount of ions discharged into a room. Hence,
purification of the room air can further be enhanced.

25 [0020]



20 [0022] The ion generating apparatus according to the
present invention is preferably configured such that the air bl ower
has an inpeller and a casing that houses®t he i npeller, that the ion
generating apparatus includes an air-flow ng path arranged 25 between
the casing and the discharge port to let through the air 9 toward

t he di scharge port, and that the ion generating section is arranged
at the air-flown ath and_t he casing. . According.to thgh

i nvention, the ai rMsrepEat e rogeReratipganpanatrs ansogding to the
conparatively narrow path in the casing can 5 include ions, and the
air bl own oupressntHaventian vwpnefegably tonfigtned sueh thatpdra aur bloweer
casing can further include the ions generated by the ion generating
section. ThikasalarimpeHerathat therwore genikiratiogt ayparaiiusdeompeisesrss
generated by the ion generating section, further increasing the
anmount of i orectificotien dedyf thah tdueifiesahdlae geoeratéd bygetthéiomof the
the air. [0023] The ion generating apparatus according to the

present iyveithpeliet sapdeahetableyictopnatatens seetiohhatatrbagedsitnthdas a
circular-arc guide wall that guides airflow generated by rotation of

15 the inpel }&dtifiekion Boi.ng port opened froma part of the
circular-arc guide wall to one direction of a tangent |line of the

circular-arc gui deppgdidindn® fHRInt1RibANINCARF podtMEed R E10D 1S
arranged at the circular arc guide wall. According to the invention,

the air of ) RRiAEaibAARSShAG 204 bRANONGR OMRANTLI MIBLY o T oW

path in the casing at . speed can lons. Hence, the
o oan o AL Y RShiSenhane, RERIANRH by ddou e oL o
di schar gg, poagscﬁl%%%tea%oﬁ\{ e 18 chaaitrrge Igf?rt[t%%%ﬁer with the air.

[0021]

Moreover, the ion generating apparatus according to the
present invention is preferably configured such that the
rectification body is a casing that houses the impellers.

15 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
generating section, further increasing the amount of ions
discharged from the discharge port together with the air.

20 [0022]

The ion generating apparatus according to the present
invention is preferably configured such that the air blower has an
impeller and a casing that houses the impeller, that the ion

generating apparatus includes an air-flowing path arranged

925 between the casing and the discharge port to let through the air



10 The ion generating apparatus according to the present
invention is preferably configured such that nore than one of the ion
generating sections are arranged separately fromeach other in a
direction intersecting with an air-flowing direction in which the 5
ai r passes through. According to the invention, the nunber of
portions where the air of lamnar flow includes ions in a

conparati velg@‘r}arrow path in the casing can be increased. Hence,  the
i ons gener at Bwayd the disphaggepart, @gﬁdsglm blne dom gemesaBinEeReqtian ¥8 be
included in the air, 10 further increasing the anount of ions

di schar ged favrangesl dt shaaigdlpwing petjerhsl the chsittes air. [0025]

The ion generating apparatus according to the present invention is
preferably confi guAecosling tiohdte mrentitantloneindf tdmidar flow that
generating sections are arranged at positions separated from each

ot her in thepaksed tlomiugth didoeepacatiaaly haased pathain tlee taseactant her
in a direction intersecting with the air-flowi ng direction.

Accor di ng; t oiddladeriv¥ast 4 Al thidhgiriblahet oat thahkl Ansflokeie pbith fabm te
| am nar flow can include ions in a conparatively narrow path 20 in

the casing CBIbwid Pereabelte vhiihg Hen FAPMEN itlabe @RS id8s ddatGated S
air can nore efficiently include 10ons generated by the ion generating

section, furierq,i g%ﬁ%?&%ﬁ%éé&i&ﬂoumhi%%llb%tm ashes aeskd spmidhey

di scharge port tog er wmth the air. [0026] 25The i1 on generating

apparat us acﬁgﬂﬂpﬁgt}feﬁﬁg@?%é}{&%%& by thé ?Hx?%{eh%?aﬁigpée‘%ftﬁﬁﬂ%h}ée% .

configured su . n-generating sections ar€ so arrange
108 et Rt R DR B BE T B DG por
10  together with the air.
[0023]
The ion generating apparatus according to the present
invention is preferably configured such that the casing has a
circular-arc guide wall that guides airflow generated by rotation of
15 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 1s
arranged at the circular-arc guide wall.
According to the invention, the air of laminar flow passing
20 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
amount of ions discharged from the discharge port together with the
air.

25 [0024]



5 include the ions generated by the ion generators w thout cancelling
each other out, allowing the air to nore efficiently include ions,
further increasing the anount of ions di¥tharged fromthe discharge
port together with the air. [00271 10The ion generating apparatus
according to the present invention is preferably configured to
conprise a holder that holds each of the ion generating sections,
wherein the holder curves in the air-flowing direction_and has a
curved surface on Whiedhngganatong eppegepen dcaer dingegcthopresanti on
generating sections is opened, and 15 each of the ion generating
sections is @ventged iapreferaddy wondigiredhsucuthat neonef one of the
According to the invention, the curved surface of the hol der can be
i n contact widihgtheratingueaticarscaxgubtenrsged aepatdiaiy dromesadihether in
airflow generated by rotation of the inpellers in the casing, 20

al I owi ng t heapliveatibh inoérdeetingewetlatinngirsBoiviing slitecthay én tWilei chatiee
shape and the anount of ions generated by the ion generators to be
equal to machiophsses { . An air purifying apparatus
according to the present invention is characterized by conprising

the ion geﬂeratingA@&%ﬁﬁ@%@kﬁﬂﬂ§hﬁﬁﬁﬁﬁbﬁ?ﬂh@?ﬁﬁﬁbexofporﬁ%ﬁ%ﬁﬁh@ﬁb%ﬁe
the invention, the ions generated by the ion generating section can

be included Ly &)EFarﬁiﬁaia ol End 13l abnk i Egﬁfﬂt t%v?érlﬁ‘gfajdrﬁ%hpéﬂﬁn

t he passing air becones [am nar ow. 5 Hence, e

efficiently h@&%ﬁ%ﬁ% B%Tnib%”ﬁl&%%%&*.t egiéﬁ’cet !B BRNRIALLDD eio‘HL

i ncreasing t . 'ons”included 1n the arr, ncreasi n
s UEEE EARE SR e A e T
accordi % t Oflalt%%ejrnl\ﬁ%%é&rﬁg the amount of 1ons discharged from the discharge
port together with the air.
[0025]
The ion generating apparatus according to the present
invention is preferably configured such that more than one of the
15 1ion 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.
According to the invention, the number of portions where the
air of laminar flow can include ions in a comparatively narrow path
20 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
discharged from the discharge port together with the air,
[0026]

25 The ion generating apparatus according to the present



conprising a driving circuit that drives a plurality of ion
generators which generate ions, is characterized in that the driving
circuit drives the ion generators periodﬂcally in different phases.

[ 0030] 15According to the invention, the driving circuit drives the
plurality of ion generators periodically in different phases.

This prevents each ion generator frombeing affected by the ions

gener ated by. anot her i on generator (hereinafter referred to as
i nt er f er ence)1VEEHILPR 1§ @é@gﬁrﬁgﬂy wenflﬁ%eafsmﬁg@fzgw &0 gRASTABRD0

extendi ng operational lifetine. [0031% The ion 8eneratin
appar at us aceestaeme are sprarrgngedms nay éaoveslan wikaeasharthesdn; the hat
at least one of the plurality of ion generators is separated from
anot her i on genfpwtivg dizeciion32] 13 According to the
invention, at |east one ion generator is arranged separately from
anot her ion gener af\ocording to tlRyinvarstisepthaningf kmieas flovhean
nost -frequently-driven ion generator from another ion generator when
a pluralidy bticlude thegemer gdrosimitaddydthe éon igendirit@cenithphasemceding
rate of reduction in the amount of generated ions due to the ion
generators i gaéehfothengudl hllogdank thiehgir tosmlopvrstfidiert0P3B¢lude ions,
further increasing the amount of ions discharged from the discharge
port together with the air.
[0027]

10 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
air-flowing direction and has a curved surface on which a portion
corresponding to each of the ion generating sections is opened, and

15 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
can be in contact with the circular-arc guide surface that guides the
airflow generated by rotation of the impellers in the casing,

20 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.

[0028]

An air purifying apparatus according to the present

25 invention is characterized by comprising the 1on generating



The ion generating apparatus according to the present 10 invention is
characterized by conprising an air-blow fan that bl ows ions
generated by the plurality of ion gener rs to the outside. [0034]
According to the present invention, the air-blowng fan bl ows 15 out
the ions generated by the plurality of ion generators to the outside.
This prevents the generated ions fromremaining in the vicinity of
the ion generators, and prevents the anount of generated ions from
decr easi ng, ARAPREAFYS RRr1Re € ng the ion generators 20
interfering with eE(F:ih )%{jher and also efficiently |eading the .
generated ions to {Keoxsiing t@cthq poamtion, the 1o gepar buithagon
apparatus according to the present invention_is characterized by
conpri si ng t generating seshiogeern deonsluded whdhei airtaicthey lamiae flovui t
alternately drives the ion generators. 14 [0036] According to
t he inventi osectitie forinedrpai that thelpresheg alybecomes laminandlown
generators. Hence, when the ion generators are alternately driven at
5 cycl es 3 n Wemde, the aaneunt efffciéwily igehedathd ibys thactaied by the ion
generators becones maxi mum there is no large difference in the
anount of gepenarfdnanRsteenpaceshdingtthe sasenmhefl @niswacl@ded in the air,

generators are continuously driven, while the operational |ifetine of
the ion genefradriendi P pBE ArHsuHS iofidohdeiscngRdeirabahe tcord Ol eRhrther
enhancing purification of the room air.
[0029]

10 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
drives the ion generators periodically in different phases.

[0030]

15 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
ions generated by another ion generator (hereinafter referred to as
interference), while reducing the rate of energization and thus

20 extending operational lifetime.

[0031]

The ion generating apparatus according to the present

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

generators 1s separated from another ion generator.

25 [0032]



10[ 0037] An air purifying apparatus according to the present
invention is characterized by conpri si ngII: an ion generating apparatus
according to one of the inventions descri‘ed above; and a purifier
that purifies the air which is to include ions generated by 15 the

i on generating apparatus. [0038] According to the invention, the air
purified by the purifier can include the ions generated by the ion
gener ati ng appar amfs: acgor di n%tp any . one oi the i nventions descri bed
above. 20Hence, a chasetpa hIHAP A Ak leastvine P thEenaraterfisct s
of the plurality of_ion generators are suppressed and the operational
lifetime of awwngashsgpaedtelpirem aneldrTdenceene@tabpl ied to an air
purifying apparatus. [0039] 25As described above, it has . )
conventional |y beeBy sepeating agleredihe moshfreqaenshbiriven/ion
nat ural nunber), which is a positive ion, and 02-(H20). (n is an

arbi trary nagenetratorrfber) anvbhehidrs ganaesfari whenonpletaityt ozmwn
floating bacteria or the like in the air by reaction of ions. The

i ons, hovevegenertorbiare dwitbn dachifferbat pdrakes, the appeaf redhulionewen
if high concentration of ions can be realized in the proximty of the

i on gener at othe o wAN6LBENBLA 1M 1di8y daé tbih@ai@hd%zném@awﬂnmféﬁgg
di stance fromthe ion generator becones farther. nce, even if the

concentrati ogifh eh@ASOtERR iB8oRyedal tens of thousands/cnB in a
smal | -vol une space such as an
[0033]
The ion generating apparatus according to the present
10 invention is characterized by comprising an air-blowing fan that
blows ions generated by the plurality of ion generators to the
outside.
[0034]
According to the present invention, the air-blowing fan blows
15  out the ions generated by the plurality of ion generators to the
outside.

This prevents the generated ions from remaining in the
vicinity of the ion generators and prevents the amount of generated
ions from decreasing, while further suppressing the ion generators

20 interfering with each other and also efficiently leading the
generated ions to the outside.
[0035]
The ion generating apparatus according to the present

invention is characterized by comprising two of the ion generators,

25  wherein the driving circuit alternately drives the ion generators.



10 experinental apparatus, only two to three thousand ions/cnB at the
nost can be achieved in a | arge-volune space such as an actual
residential space or work space. [00401 e inventors, on the other
hand, have found that bird 15 influenza virus can be renoved, in an
experinmental |aboratory level, by 99%in ten m nutes when the ion
concentration of 7,000 ions/cnB is achieved and by 99. 9% when that of
50, 000 ions/¢nB i-s achi eved. These nunbers of renoval rates nean
that, if the (eo%ﬁ]e 1,000 viruses/cnmB in the air, 10 virus/cnB and 1
Vi rus/crrB remai n, 20 respectively. In other vvords by |ncreaS| ng t he
i on concentration Aceprdingo thminvention, toe duovingrarews alternately
remai ni ng viruses wll be reduced to one tenth. This shows that it is
very i nportadrnte@rth@bweaon@emgatw i nfectious di seases and
environmental purification to increase the ion concentration in the
entire 25 resi dent Hencepadeentheook gspacatoteare alipensoelyodrivea 4t ke
lives. 16 [0041] An ion generating apparatus according to the
present imvesyeles inswhadedhemrhbenknfibresgendesird bgdhabtoveion
conprising a plurality of ion generators in which positive and
negative i ongbngeiiraticr@ns&siiHfisn whnttheeses aloelargsliffieecacs angad in
a j uxt aposed manner, and is characterized in that the plurality of

i on_gener at opgn @it b g@ﬁérmmOmp&@@%%ectsatsecwheﬂe efvd
positive and negative ion generating sections in each ion generator

is aligned a Qn&f‘&tdr@%x@%ﬁﬁhﬂﬁs@e&h‘v@ﬁs vﬂl%l@@he%f%r‘a@ﬂ)ﬂﬁltltfeﬁﬁﬁa of

other in 10 ghe ] uxt aposed direction. [O According to the

I nvention, thgeiQH 5% gégfﬂr ﬁfét ﬁsﬂ%ﬂ@&oxﬁé‘%ﬂe@&ﬂﬁ% ¥ ddusraah

other in the ] uxt'apo ion generating

appar at ug i ;@(ﬁf’;‘ nged in the a| r f|OWI ng 15 path such that the
juxtaposed ditection is approxi mat el y vertical to the direction of
the airfl ow passing._thr oug near _each Jh atl,C %1 sect] ola i ons
generated by the i o ErRFELY HEF 8RPAFBHLS dedlidifly' 1t he prese

invention is characterized by comprising: an ion generating
apparatus according to one of the inventions described above; and a
purifier that purifies the air which is to include ions generated by

15 the ion generating apparatus.

[0038]

According to the invention, the air purified by the purifier
can include the ions generated by the ion generating apparatus
according to any one of the inventions described above.

20 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
purifying apparatus.

[0039]

25 As described above, it has conventionally been known that



are prevented from overl apping and interfering with each other.

[ 0043] 20The ion generating apparatus according to the present
invention is characterized in that the p]ISuraIity of ion generators
are arranged in a direction intersecting with the juxtaposed
direction, and each of the ion generating sections generates ions
toward one side in a direction vertically intersecting with the

ar r angenent irection. 17 [.00441 Accqrding.tq the .y

i nvention, i éﬁéﬁabimééfhé‘? ave NG aenat wealoR U her); Which &h aositizl | y
intersecting. with the arrangenent direction of the ion generators.
Hence, when iHe & %ﬁ%ﬁﬂi Ggl%@paﬂrr;hltrsﬂrrafsrl%tlw%éwnih@r ,ghich 1s a
air-flow ng path such that the arrangement direction is approxjmtely
in paral | el weghtivedon stetilisn fhfatang flashepasy e tikedngthaeir by he

i on generating sections, the ions generated by the ion generating
sections ef f reactnoh pf pass. t Bheugnst heveverf Fesdmbipawhithegehhethen aind
the airflow 10[00451 The ion generating apparatus according to the
present imnvedisappday. cliBhastevénr éfhigh ttatertraticonofener edwbei recllirbels
an opening for each of the positive and negative ion generating

sections, anth ghbipasxametinbf the L8 dedlrrgbmne thkarsdentt Aigoh Whicapobrd
direction 15 is equal to or larger than a length of the opening in

the j uxt aposgﬁl?mlzqsgxﬁe%d dOMS istance froeCHiding gedet-Rtor By@theon,
t he openings of the ion generating sections do not overlap with each

other in thef]\yxedPOFehce, even if the concentration of ions can be several

tens of thousands/cm?® in a small-volume space such as an

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

[0040]
The inventors, on the other hand, have found that bird

15 influenza virus can be removed, in an experimental laboratory level,
by 99% in ten minutes when the 1on 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/cm? in the air, 10 virus/cm? and 1 virus/cm?® remain,

20 respectively. In other words, by increasing the ion concentration
from 7,000 ions/cm? to 50,000 ions/cm3, the remaining viruses will
be reduced to one tenth. This shows that it is very important for
protection against infectious diseases and environmental
purification to increase the ion concentration in the entire

25 residential space or work space where a person or the like lives.



20 direction. Thus, when the ion generating apparatus is arranged in
the air-flow ng path such that the juxtafosed direction is

approxi mately perpendicular to the direc 9on of airflow passi ng

t hrough near the openings of the ion generating sections, ions
generated by the ion generating sections are prevented from 25
overlapping and interfering with each other. 18 [00471 The ion
generati ng ag&grﬁ: us according to the present invention is

characteri ze94lk hat the ion generators are biased toward one side
in the juxtaposed direction, and a total anmpunt of 5 bias for the ion
generators in the PaxioipseReraiinsanmaratysasearding te themresent han a
separation di stance between the positive and negative ion generating
sections. [OoDaBantiendsdiasgdten the knnweledgendesardbgsbeboveecomprising a
generating 10 sections and the negative ion generating sections are
pl aced separ pletalifyr ofncengenerdterson whidh podésvoandheegativaposed
direction. Thus, when the ion generating apparatus is placed in the
ai r-flowisg pgahbrstink deebiorishich 4 tuxdrapededods reaet d 0@ nige daipps guix @b edad
per pendicul ar to the direction of airflow passing through near the 15

i on gener at i agaseet,i 0nd is pharadteeimtdimesat the plansligesticn ednbyatdie
i on generating sections are prevented from overl appi ng and

interfering wéhigsshsathehat[jARE93oAM direcBidh sFiNOpapRaFAhLUE
according to the present
negative ion generating sections in each ion generator is alighed
and the ion generating sections do not overlap with each other in
10  the juxtaposed direction.
[0042]

According to the invention, the ion generating sections are
not overlapped with each other in the juxtaposed direction. Thus,
when the ion generating apparatus is arranged in the air-flowing

15 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
are prevented from overlapping and interfering with each other.
[0043]

20 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,
and each of the ion generating sections generates ions toward one
side in a direction vertically intersecting with the arrangement

25  direction.



20 invention is characterized by conprising: the ion generating
apparatus according to any one of the inyentions described above; and
a purifier that purifies air which is t 0 'i ncl ude the ions gener at ed
by the ion generating apparatus. [00501 25According to the invention,
the air purified by the purifier is 19 made to include ions
generated by the ion generating apparatus according to the inventions
descri bed ab@]\’/pg1 Hence, the ion generating apparatus that suppresses
over | appi ng 4rJrut ual interference of ions generated by a plurality
of ion generating 5 sections may, be applied to an air purifying.
appar at us. [ Eff ectdcefrding torihenisatiomonms are genggadgrdionene sideef
present invention, the ions glenerat ed by the _ion generating section
can be i ncl udeeidirectiva wertieally hnterserchizg wildwthe aseangemeniclizeetien
flowng air beconmes lamnar flow, allowing the air to efficiently

i ncl ude the obtlwe tEmeeneeatdrg. t Héencn whaertite Wy generadangmpparatus is
i ncreasing the anount of ions included in the air. Hence, the anount
of ions di schhcgddn thoadr-floenngaratiesuckthasdte {:@0n2kn&aNcdaredtion
to the present invention, a plurality of ion generators are

periodi cal | yigapyesximatdly ignentalldiasgd. thidhd i cot@veot sir€leh phebing
generator from being affected by the ions generated by another ion

gener at or whil@nidieneat ehefioanes i ain ®Befil6heagesioexbendiated e the
operational lifetine as an ion generating
ion generating sections efficiently pass through the air-flowing path
together with the airflow.
10 [0045]

The ion generating apparatus according to the present
invention is characterized in that the ion generator includes an
opening for each of the positive and negative ion generating sections,
and a bias amount of the ion generators in the juxtaposed direction

15 is equal to or larger than a length of the opening in the juxtaposed
direction.
[0046]
According to the invention, the openings of the ion
generating sections do not overlap with each other in the juxtaposed
20 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
through near the openings of the ion generating sections, ions

generated by the ion generating sections are prevented from

25 overlapping and interfering with each other.



20 apparatus. Hence, the operation lifetinme can be extended w thout
much decrease in the amount of ions di speansed in the space where ions
are di scharged. [0053] 20 direction of e ion generating sections

i s approximtely perpendicular to the direction of airflow passing

t hrough near the ion generating sections, the ions generated by the
ion generating sections are prevented from overl appi ng and
interfering m’éﬁ{meach 5 ot her. This can prevent nutual

i nterference ons and can alleviate decrease in ion generation
efficiency, even Whﬁig the ion enerators are arngn ged iin a collective
manner. [Brief Desé ﬂPﬂo%ﬁltﬁlatH@BPWﬁ b4$ acoprsong to the pregan 1 s
a vertical section side viewillustrating the configuration_of an air
puri fying apparentienadechagpaiprized bet a‘egbﬁuonmﬁa@ﬂrs are biased F| G
2 is afront viewillustrating the conflguratlon of a main 15 part of
an air purifyowgrdpper aidesnaduoyuitag osedtdieeghies candi miehalizonount of
FIG 3 is aside viewillustrating the configuration of a main part
of an ai r5 pubidyforgtlappar gensrameernidithe xthbesed ekieadtiomyentjnabto or
20FIG 4 illustrates (a) a front view and (b) a side view of the

confi gur at i opnefll@nthom agenenaton distamcailetpwgerd the@ositdee ands
according to the present invention. FIG 5 is a |ayout of

nmeasur enent pepheiveEdn Ferder@ome @bctibAsai r bl own out froma di scharge
port of an air purifying 25 apparatus according to the present

invention ingy@ddled on a floor in

According to the invention, the positive ion generating
10 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
air-flowing path such that the juxtaposed direction is approximately
perpendicular to the direction of airflow passing through near the
15 1on generating sections, positive and negative ions generated by the
ion generating sections are prevented from overlapping and
interfering with each other.
[0049]
An air purifying apparatus according to the present
20 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 ions
generated by the ion generating apparatus.
[0050]

25 According to the invention, the air purified by the purifier is



21 the room FIG 6 is a vertical section side view
illustrating the configuration of an air purifying apparatus
according to an enbodi nent of the presen]t9 I nvention. 5FIG 7 is a
front viewillustrating the configuration of a main part. part. FIG
8 is aside viewillustrating the configuration of a main FIG 9 is
a block diagramillustrating schematic 10 configuration of a control

system of an_ ai uri f.yi,ng apparatus. . Fl 10 is a flaowchart
I Tustr ati ngmads B b doPBitinsted by Gk geRareBg dpparius
gener at or. FIG 11 is a timng char f a driving signhal input
from each of 2eRATGIRE LAt f@ef@@tmsagewgg%qi a%r%ﬁt . I’.is'ﬁ‘i-'%t 100 g
circuit diagramillustrating an_ exanple of connection of an ion
gener at or angenerateng ganaratys thatwuRpressesprverlapping andsmutngls a
table illustrating an exanple of measurenment in a roomfor ion
concent r at i oimtenterieogendlians genesateh dyi plyealataobion genenatiagt | y
turned on (driven) and when it is alternately 20 turned on and off,
and for ratisedionomaypbeayylaed do aobari pecifywhenapparatms.generator is
constantly turned on to ion concentration obtained when it is
alternatel y [bffoeld eftlentihoéfition]

[0051]

According to the present invention, the ions generated by the

ion generating section can be included in the air at the laminar flow

10 section where the flowing air becomes laminar flow, allowing the air
to efficiently include the 1ons generated by the 1on generating
section and increasing the amount of ions included in the air.
Hence, the amount of ions discharged into a room can be increased.
[0052]

15 According to the present invention, a plurality of ion
generators are periodically driven in different phases. This
prevents each ion generator from being affected by the ions
generated by another ion generator while the rate of energization
decreases, extending the operational lifetime as an ion generating

20 apparatus. Hence, the operation lifetime can be extended without
much decrease in the amount of ions dispersed in the space where
ions are discharged.

[0053]

According to the present invention, when the ion generating

25 apparatus is placed in the air-flowing path such that the juxtaposed



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

I on concentration showmn in FIG 13 are pér?otted. 25FIG 15 is a table
illustrating an exanpl e of neasurenent i 22 a roomfor ion
concentration and ion bal ance when two ion generators are constantly
turned on and when they are alternately turned on and off, and for
ratio of ion concentration obtained when the ion generators are

constantly tyrned on I on concent.ration. 5 obtai ned.when.they are
S ter nat ey fFERBORN ettt EORGTANNE SoCBoneeld PIFGRREHCY chart | n
whi ch aver age val ug,s ?f t he ra&;},i os.of ion concentration shown in FIG
15 are pl ot t parpendicular tethe divegtion of girtlew| pagsingdhrenge weaxthe

Illustrating the configuration of_an air purifying apparatus .
accor di ng t olgihgenerstiibgiseshionst thadops geasraten, ditthenion generating

18 is a front view illustrati n(g the configuration of a nain part.
FIG 19 is asedtienypeevpirevastedfion aveslappiigandtinserfeting math eaght .
15FIG 20 is a front viewillustrating an outer appearance of an ion

gener ati g apfPaemt us. [Description of Reference Codes] [0055]

This can prevent mutual interference of ions and can
alleviate decrease in ion generation efficiency, even when the ion
generators are arranged in a collective manner.

[Brief Description of the Drawings]

10 [0054]

FIG. 1 is a vertical section side view illustrating the
configuration of an air purifying apparatus according to the present
invention.

FIG. 2 is a front view illustrating the configuration of a main

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

FIG. 3 is a side view illustrating the configuration of a main
part of an air purifying apparatus according to the present
invention.

20 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.

FIG. 5 is a layout of measurement performed in a room of
the air blown out from a discharge port of an air purifying

25 apparatus according to the present invention installed on a floor in



lhousing 20 1lsuction port 12di scharge port 2air bl ower 21inpeller
22casi ng 25 22acircul ar-arc guide wal | 3 22b bl owing port 3filter
4duct 5ion generator 5 51, 52 ion generdting section 53hol der

Fl am nar flow section

the room.

FIG. 6 is a vertical section side view illustrating the
configuration of an air purifying apparatus according to an
embodiment of the present invention.

5 FIG. 7 is a front view illustrating the configuration of a main
part.

FIG. 8 is a side view illustrating the configuration of a main
part.

FIG. 9 1s a block diagram illustrating schematic

10 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.

FIG. 11 is a timing chart of a driving signal input from each
of output interfaces to a control input.

15 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
a room for ion concentration and ion balance when one ion
generator is constantly turned on (driven) and when it is alternately

20 turned on and off, and for ratio of 1on concentration obtained when
the ion generator is constantly turned on to 1on concentration
obtained when it is alternately turned on and off.

FIG. 14 is a graphic chart in which average values of the
ratios of ion concentration shown in FIG. 13 are plotted.

25 FIG. 15 is a table illustrating an example of measurement in



2air blower 3filter (purifier) 10 4duct 5ion generator 6notor
12di scharge port 21inpeller (air-blow ngzﬁf an) 15 22casing 30 CPU 31

ROM 32 RAM 33tiner 20 37air-bl ower drivi

g circuit 38ion generator

driving circuit (driving circuit) 2lhousing 2air bl ower

10

15

20

26

a room for ion concentration and ion balance when two 1on
generators are constantly turned on and when they are alternately
turned on and off, and for ratio of ion concentration obtained when
the ion generators are constantly turned on to ion concentration
obtained when they are alternately turned on and off.

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

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.

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
1on generating apparatus.

[Description of Reference Codes]

[0055]
1 housing
11 suction port

12 discharge port
2 air blower

21 mmpeller

22 casing

22a  circular-arc guide wall



3filter (purifier) 25 4duct 24 5ion generator 6nmotor llsuction port
12di scharge port 5 21inpeller 22casing %ﬁ@ circular-arc guide wall
51, 52 ion generating section (positive ‘and negative ion generating
section) 10 51a, 52aopening 500 ion generating apparatus 501hol der
L3opening | ength

22b  blowing port

3 filter
4 duct
5 ion generator

5 51, b2 1on generating section

53 holder
F laminar flow section
2 air blower
3 filter (purifier)

0 4 duct

5 ion generator

6 motor

12 discharge port

21 impeller (air-blowing fan)

15 22 casing

30 CPU
31 ROM
32 RAM
33 timer
20 37 air-blower driving circuit
38 ion generator driving circuit (driving circuit)
1 housing

air blower

filter (purifier)

&= W o

25 duct



L4, L5, L6anount of bias 15 [Best Mdde for Carrying Qut the
| nvention] [0056] Enbodi nent 1 The pr esejt invention wll be
described in detail based on the drawi ngs illustrating an enbodi nent
thereof. Here, an air 20 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. FLG 2 is a frontt view illustrating the configuration of a
main part, FIFrG 3 1ob gPRP N ew i | | ustrati ng the configuration of a
mai n part, agd FI G 25 illustrates (a) a front view and (b) a side
view of the config fon of 25 an ion generator. [0057] The
air purifyi ng apparatus illustrated in FIG 1 includes: a housing 1
having a suction p®#¢ti@n WKta back wall 1a and having a 5 discharge
port 12 on a_top wall I'b; an air-blower 2 arranged at a |lower part in
the housing 12 a ffischargegmaringed insi de of the suction port 11 to
| et through the air suctioned fromthe suction port 11 by the air
bl ower 2 ahi Ré el i ithpalleng foreign materials in the air to clean the
air; a duct 4 arranged between the air blower 2 and the 10 di scharge
port 12 and £8r nedcasngn air-flowi ng path that lets
22a  circular-arc guide wall
51, 52 ion generating section (positive and negative ion generating
section)
10 5la, b2a opening
500  1on generating apparatus
501  holder
L3 opening length
L4, Ls, L6 amount of bias
15 [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
20 purifying apparatus is described as an example. FIG. lisa
vertical section side view illustrating the configuration of an air
purifying apparatus according to the present invention. FIG. 2isa
front view illustrating the configuration of a main part, FIG. 3is a

side view illustrating the configuration of a main part, and FIG. 4

25  illustrates (a) a front view and (b) a side view of the configuration of



through the air to the discharge port 12; and an ion generator 5
having two ion generating sections 51 angl 52, which nmake the air

bl owmn by the air blower 2 include positive and negative ions. The air
purifying apparatus is configured to make the air blown by the 15 air
bl ower 2 include positive and negative ions generated by the ion
generating sections 51 and 52, and to discharge the positive and
negative ion fromthe glscharge port 12 to the outside together with
the air. [00 §]OE@¥Hé Sglng fornms an approxi mately rectangul ar
paral |l el epip ving a bottomwall |Ic with a shape of a rectangle
(quadr angl e) | anar view, a front wall Id continuing into two

si des of the bottom wal.l side walls |nU|ng 0 r two
si des of the back |31F£1&H§S’1ﬂ$ea%%¥%%ﬁqs tratedy ﬁd bingRAesbe
25 The suction port 11 of a rectangular shape W th |ts Ion i tudi nal
26 directi onDBEPHYE LA URE BEuckon Rowr bl oaed beskiwallober havmsg a
whil e the discharge port 12 of a rectangular shape with its
| ongi t udi hal dechederdarpbeihgnenteamerali db; en aiveblostar iadeanged atis
provided on the top wall Ib. 5[00591 The air blower 2 fornms a
cylindrical &mwexpart ifdhalhaimpe havfiltpran arnpegedningilewt the saction
rotation shaft arranged back and forth, and a casing 22 in which the
i npel ler 21 perhbmiedetbhbeugb&hbaﬁkemnﬁunﬁ&imﬁnmhbehuﬁhhyperthéby
inpeller 21 is attached to 10 the front side portion of the casing
22. [00601 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
10 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
15 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]
20 The housing 1 forms an approximately rectangular
parallelepiped having a bottom wall 1c with a shape of a rectangle
(quadrangle) in planar view, a front wall 1d continuing into two
sides of the bottom wall 1¢, side walls continuing into the other two

sides of the back wall 1a and the bottom wall ¢, and a top wall 1b.

25  The suction port 11 of a rectangular shape with its longitudinal



The inpeller 21 is a nulti-blade inpeller having a plurality of

bl ades 21a with the side of its rotating,center displaced in the
rotating direction relative to the outer edge. In other words, it is
a 15 Sirocco inpeller (Sirocco fan) having a circular-cylindrical
shape. One end of the inpeller 21 has a bearing board. The out put
shaft of the notor 6 is attached to a shaft hole opened at the center

of the beari board, which functi,ons such that: the air takem in from
on openi ng. ahTiatiitst heitte feb aChodPR foPEoLiRH o Fhf Hadk V3l  Saseq
from 20 between,t .ades 2la gn,the outer circunference, [0061]

The casi g 23 Tk the dliscHiege Bo b0 Rathngslat RARDE JT kst he

ai rflow generate rotatian of .the inpeller 21 in the rotatjng

di rection toiqwﬁga@k@egﬁe@}%&%t B st %@f the&c&&%@e%&hszﬁb 25
opened upward froma part of the circular-arc guide wall 22a to one
27 directi onP8pvides emikgertoriwal B9 the circular-arc guide wall 22a,
and a circular-arc partition wall 22c arranged between the

ci rcunf erent 1G05%ur f ace of the inpeller 21 and the circul ar-arc guide
wal | 22a. The blowi ng port 22b forms a square-tubul ar shape that
protrudes from 5 aTharairdilontes 2 ifowukar cpindpraleandatdntzPargad shiagpe
direction of the tangent line of the circular-arc guide wall 22a.

Mor eover, thhavasgmgn RapeHen? 1t wétls iapeotation desfi dirsimgadnisheldiangl a
casi ng body 2a having the circular-arc guide wall 22a, the circular

partition wafdrth?2anahng cairopeliimgwhoch ahblievip¢idepDi tis 2dtusednish be
i ncluding a cover 10 plate 2b on which the portion corresponding to

the opening ebtdtadlé.nPal hitor 6 which dnbebatlte Wapellee! DskSatthehelad
side of the casing body 2a, the cover plate 2b being attached to the

casi ng bogly 2ReWdit &idRl Yodioh YfeheMlseng@oews. The circul ar-arc
guide wall 22a constitutes a rectification body that rectifies the

airflow genefgy 15 by rotation of the inpeller 21. Acircular-arc
air-flow ng path 22d between the circular-arc guide wall 22a and the

e e B Pe228 £ R PREHICR opat
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 ocutput shaft
of the motor 6 is attached to a shaft hole opened at the center of the
bearing board, which functions such that the air taken in from an
opening at the other end to an air hole at the center is released from

20 between the blades 21a on the outer circumference.

[0061]

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, a blowing port 22b

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



20 penetration hole corresponding to the ion generating sections 51
and 52 as well as an attachnent hol e separately arranged fromthe
penetration hole, the ion generator 5 being attached by a nale screw
which is screwed into the attachment hole. [0063] 25The duct 4 forns
a square-tubular shape with its lower end 28 continuing into the

bl owi ng port 22b and its upper end being opened, and is integrally

f d with th .aS| b 2 d t . lLlate 2h:. ;M , t
or et L0898 080 AR ISSONE L LR ZRIAdREADYBE, o
SN YNNI R XA ORI R

one side wall adual ly .increasing f t he hl ow ng rt 22b, a back
wal | 4c cont?‘ﬁ%iraﬁa q%ﬁlthé ke %ﬁi%ﬁgﬁquaﬁ@r&r%fﬁ@wg Sl &%%
and vertical]y arranged, and a front wall 4? vviiah aéileparation

di stance froPlaWWaehREXE ARP [fovmsq aauareyubylaeshansdhatmnetrndes from
bl ow ng port 22b. The duct 4 is configured to have the |am nar flow
section B onatpaatofdbercitenlgrrane gwiskd wedl 22a6n theedirestioned] therd,
and to guide the air blown out fromthe blowi ng port 22b to form

| ani nar f| owtahgenyt line ertélesttideulmTarmguidIamH?vaﬁa. 4Marebfarphbhewal |
4d. Moreover, on the front wall 4d, a penetration 15 hole

cor r espondi ngasingt 22 forn sgheestatpanr gf sabddpodsiy inahdlinz asaveld bady dia
attachnment hole which is separated fromthe penetration hole are
opened. The hawigebke 2ixularizrcenudeedallr2a i pecealdrepaciitibal waln
the front wall to be facing the lamnar flow section F and is fixed

by a nmale scpewand 8h dperdingeoledbldwind pertpegbcandihchadiee 2@ol8064]
The ion generator 5 includes: two ion generating sections 51 and 52

that are)gepplakesh bhonheds Iﬂh@?ﬂ'&ﬁﬁdﬂ‘c&x@%ﬁ@ﬁ&h@ tb ThelpReh BB Mheh
the flowmng direction of the air sent by the air bl ower "2; a power
feedi ng sect] to1s I : j ' i ONS
e a5 SRS R R e ek B SRASbE e REGHA

body 2a, the cover plate 2b being attached to the casing body 2a

with a plurality of male screws. The circular-arc guide wall 22a

constitutes a rectification body that rectifies the airflow generated
15 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.

[0062]

Thus formed circular-arc guide wall 22a of the casing 2 has a

20 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

screw which is screwed into the attachment hole.

[0063]

25 The duct 4 forms a square-tubular shape with its lower end



generating sections 51, 52 and the power feeding section. The ion
generator 5 is configured such that the power feeding section
supplies voltage to the ion generating sections 51 and 52 so that the
i on generating sections 51 and 52 cause corona discharge to 5
generate ions. [0065] The ion generating sections 51 and 52
have di scharge el ectrode convex sections 5l1a and 52a havi ng peaked

shapes as wel el i | ectrade.rddq10s. 531h and 52b at_encl os
the’ i scnar genBRaitbEAhEE HoBThedihe oI and i Jhios o DRip g PpeRRR,
arranged at theg central parts of, t ielectri | ectro convex
sect ! ons sibaaneanyeSralptime Y i e kiR fafe dh S8 TLECHHE! qlate
such that one.io enerati ecgtion .5 ener at es itive ion ile
t he ot her ioﬁbge:‘Mgﬁ??W&’ §Bgtfflb°r% %W@@#@gé}%s%‘é'pﬁﬁ‘éaia&ﬁéngﬁ [60881
The ion generaticﬁg sectign,5is attalched to the ciircul ar-arc gui de
wal | 22a conShptdifesidon pd thedemygeadt i obshy carculps arsgwigeryalimban
the front wall 4d_of the duct 4, and has two ion_generating sections
51 and 525 ar feaddedhlowipepantoslh rreeidwatsidg wrllih mathe sepauatipn
direction of the air, [0067] ] For the ion generator 5 attached
to the circuligtaace fyoindthevane side walligradewdlinina@easing mfthehem
are held by one holder 53. The three ion generators 5 are juxtaposed
separ at el y f bbowuorep2st 28bt hdradnwiaik4aicontirmvingyndop tbet érom sideheradl 4a
direction of the 30 circular-arc guide wall 22a) and are relatively

bi ased in a dindezhotdred sidersatitdmgnd vdrtiddlaarrdhovd nandia fomhitomnall
(the direction of the rotation shaft of the inpeller 21). Moreover,

the ion geneddtwith &eebagasionldirnanbe faimtthe bacleevadldacqanehailtf s 5
are arranged such
10 decreases from the blowing port 22b. The duct 4 is configured to
have the laminar flow section F on the side facing the impeller 21 of
the front wall 4d, and to guide the air blown out from the blowing
port 22b to form laminar flow along the one side wall 4a, back wall
4c and front wall 4d. Moreover, on the front wall 4d, a penetration
15 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
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.
20 [0064]
The ion generator 5 includes: two ion generating sections 51
and 52 that are separated from each other in a direction
intersecting with the flowing direction of the air sent by the air

blower 2; a power feeding section that supply voltage to the ion

25 generating sections 51 and 52; and a holder 53 that holds the ion



5 that the polarity is nade equal in the relatively-biased direction
while there is no overlapping in the airgflow ng direction. The ion
generating sections 51 and 52 of each ion generator 5 face the casing
22 fromthe penetration hole. Furthernore, the attachnment side of the
hol der 53 to the casing 22 is curved toward the 10 air-fl ow ng
direction, having a curved surface 53b on which three portions are

d, h [ [ [ ti b1l aid 52
whi ch are ar g%ﬁé%%ﬁﬁﬁ%%hﬁ%gésﬁ%%gbe%é%ﬁoﬁ%“fﬁé%‘aﬁgs i pelans o e 1
0068] 15The_aj ifyi t ti,t ut iS.
i[nst a} | ed nggghé\r%:g ?l%&gnﬁgg?‘%@ﬁ?ﬁggﬁ : oI egﬂ(gwe? ﬁ.’ﬁ?gﬁ’\r’éséﬁgf@ on

[ 11 .on t [ f.th | 1,. [0069] The. ai '
i ven't o T oPVBLERSO AR fioF b 100 ePeRa iarecaRARNS R Atk PRGY futt e
to suction the air in the roomi nigwt(ggghousi ng 1 an enerates an

air-flow ng it BCBEYdBE acblangc? cappefoonaclIgtaargs 6 port
12, while the filter. 3 elimnates foreign materials such as dust in
t he suctibnedeBp¥atesiomseduce clean air. 25[0070] 31 The air passed
t hrough the [iltﬁr 3 is suctioned into the casing 22 of the air
bl ower 2. Het@)6hlhe air suctioned into the casing 22 becones the
airflow along the circular-arc partition wall

The ion generating sections 51 and 52 have discharge

electrode convex sections 51a and 52a having peaked shapes as well
as dielectric electrode rings 51b and 52b that enclose the discharge
10 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
generating section 51 generates positive ions while the other ion
generating section 52 generates negative ions.
15 [0066]
The ion generating section 5 is attached to the circular-arc
guide wall 22a constituting the rectification body of the casing 22
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
20 flowing direction of the air,
[0067]
For the ion generator 5 attached to the circular-arc guide
wall 22a of the casing 22, three of them are held by one holder 53.
The three ion generators 5 are juxtaposed separately from one

25 another in the air-flowing direction (the arc direction of the



22c around the inpeller 21 while being sent to the circular-arc 5
air-flow ng path 22d between the circula;fj-arc partition wall 22c and
the circular-arc guide wall 22a. The airqowis rectified by the
circular arc guide wall 22a and becones |am nar flow at the | am nar
flow section F of the circular-arc air-flow ng path 22d. The air
passi ng through as lamnar flow at the lamnar flow section F is 10

gui ded al ong I | ar j t hl.ow. ort .22b
as indicat edc%eﬁ} eégéjrgsﬁé\%gy %1? %%Zﬁ\el}gi é%%%gle%tg%‘%lggbdl%lsfgﬁﬁe@ i ui'—eic(tilorb
and is blown., out into the,dyct 4 fromthe bl ow rt 22b. 71]
The | on genelatingiBe VRt alk Rk G doidh IEhE Bt achieh ok BRY
circul ar-arc_guide | 1., 2 of the casj\ng in the ai.r blower 2, so
Chat the ontotien SPadt 5 PadamnslieG il o Miase it ThRdon I 69ig an
effectively be jincluded in the air. of |am nar flow passing through in
a conpar at i vEPGHIORS 53\/@ AB7 OF theEDTeaATECRPEHIOTEA ABH AR 30 SR SURE
circul ar-arc gui gﬁ wal | 22a. Moreover, the air %aSSi ng through 20
al ong t he ci Elaat blae Fodayjtiy ae madle egpalindhe ralahivgly Wiated gawstion
allowng the air to nore effectively include ions. [0072] _
Furt her nor e, withide theregyimae averlapmag mwthe eir-flomsingt divgctiont i dilse Hin
and 52 at a position intersecting with the flowi ng 25 direction of
the air to igenessangrechomsedl aindod? tof @ashviber gendratar b fa@2 tihecl udes
ions for the first time, allowing the air to nore effectively include
i ons. [0073] casing 22 from the penetration hole. Furthermore, the attachment
side of the holder 53 to the casing 22 is curved toward the
10  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
curved surface 53b.
[0068]
15 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.
[0069]
The air blower 2 is driven to rotate the impeller 21, which
20 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
foreign materials such as dust in the suctioned air to produce clean

air.

25 [0070]



Moreover, three ion generators 5 are arranged separately 5 from one
another in the air-flowing direction of gl ean air while the three ion
generators 5 are relatively biased in a direction intersecting with
the air-flowing direction so as to avoid overl apping of the ion
generating sections 51 and 52 of the ion generators 5 in the
air-flowng direction. Such arrangenent of the ion generators 10 5

| nor eases the numheneali:ANIANL MR ULORIB 5 SOSLHABRCHARSo kA D

first tinme and prevents positive 1ons and n ive 1ons generated by
t he ion generaf. i ' 2 i hg_ 1 on [ r. rom
cancel i ng eaéﬁﬁl@%ﬁ%?%g&pgna}%ﬁgﬁ{é%;%H{ég%,sﬁ%%%w”gﬁ(gﬁgﬁ%géﬁ:@g@ be
included in the ai i t hout Jj.ncreagse iR the,size of 15 the casin 2.
[0074] The. pbeg, 42 MRt a5t ake fhl AFaterey rapiBingan
through as | aginar flow as descrihed. aboye. are nj xed, t oget her when
the arr 1 beoumtPHog HhE TaTion 41 SIS BoBbar b pohe DSBIBH G 1 ne
casing 22. [00751 . T uct 4 is configured such that the air
passes t ou@ﬁ‘"glé‘v‘{l&& e Eﬁéa?e&'w o CicTar dac partitaen W R Zhnd
4c and front wall 4d, the fraont wall 4d that nakes the ajir_pass
through as | Bh¢ saicwsr miregwaei walli an.gehbeairHgvwiscrecdtzed byde 52
t hereon. Hence, the 33 air in_which positive and negative ions are
i ncl uded i n theubarsang grade walh&Za anglhnoemes aminay flosr at theude t he
positive and negative ions generated by the ion generating sections
51 and 52 ar lamgedr dtow kectlontF 4f thacieadangrchardboumg phth®2d.i nThe
the air. 5[00761 FIG 5 is a |ayout of neasurenent perforned
in a room fonit passing thrwgloas lAndmaa fths chatgelpoinawfloansedtion F is
purifying apparatus according to the present invention installed on a
floor inio 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.
[0071]
The ion generating sections 51 and 52 are arranged on the
15 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
a comparatively-narrow path of the laminar flow section F along the
circular-arc guide wall 22a. Moreover, the air passing through
20 along the circular-arc guide wall 22a flows at high wind speed,

allowing the air to more effectively include ions.
[0072]

Furthermore, the ion generator 5 has two ion generating
sections 51 and 52 at a position intersecting with the flowing

25  direction of the air to increase the number of portions where the air



a room Table 1 shows data indicating the result obtained by 10
measuring the anmount of ions in a room 3ghen the anmount of ions was
neasured at Ato E points in the roomfor the conventional air
purifying apparatus including an ion generator and for the air
purifying apparatus according to the present invention, the result
shown in Table 1 was obtained. In FIG 5, the roomhas a floor 15

space of 5. 1iﬂéluae§%ﬂ‘§‘%19tﬁ@?u§t ki AE! hflvkAgg %@x@%ﬁtwmo%e'égﬁé&h}qu

on the floor separated by 0.3m fromone wall “on the 5.7m si

measur enent ﬁﬁdmg Aohs. p05|t| oned at a portion separated by 0.1mfrom
one wall of t fm5|de in the room including points 1, 3 and 5 on
the 5.7m si dg) 7T3t]e nmeasurenent point Cis positioned at the 20 center
of the 5.1mside’in the room |ncI udi ng poi nts 1 3 and 5 on the 5.7m

ide. Th t t d t d b

o o s b b trePPe thels SeROSh ARG s By PO & o
t 1, d 5 d Nb h t. t

Do M emty nfiate oo e itthss 8% AR5 Gheckibf A Aonn Hr prally

of ions correkﬂ onds tothe nurber of 03|t|ve 4 ions (nunber of

i ons/cn) andtR¥RE 1FhBeReAT Oﬁ% 2Y§ 8el; h\gelm}ﬁﬁ% 1Bfa (PRSI in t he

air. [0077] [Table 1] 5TABL SUREMENT POl NT HI ON ( NUMBER OF
| ONS/ cm) (- ) HoRreegivpgryith t e air-flowing direction so as to avoid overlapping

of the ion generating sections 51 and 52 of the ion generators 5 in
the air-flowing direction. Such arrangement of the ion generators
10 5 increases the number of portions where the air includes ions for
the first time and prevents positive ions and negative ions
generated by the ion generating sections 51 and 52 in the ion
generators 5 from canceling each other out. Accordingly, ions can
more effectively be included in the air without increase in the size of
15 the casing 22.
[0074]

The positive and negative ions included in the air passing
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

20 the casing 22.
[0075]

The duct 4 is configured such that the air passes through as
laminar flow along the one side wall 4a, back wall 4¢ and front wall
4d, the front wall 4d that makes the air pass through as laminar

25 flow having ion generating sections 51 and 52 thereon. Hence, the



OF I ONS/cnm) STERI LI ZATI ON | ON(NUMBER OF IONS OF I ONS/cm) Al 49, 000
47,000 47,000 A3 300,000 340, 000 63,500 #5 80, 000 90,000 80,000 C

32, 000

10

15

20

25

air in which positive and negative ions are included in the casing 22
in the air-blower 2 can further include the positive and negative
1ons generated by the ion generating sections 51 and 52 arranged at
the duct 4, increasing the amount of ions in the air.

[0076]

FIG. 5 is a layout of measurement performed in a room for
the air blown out from a discharge port of an air purifying
apparatus according to the present invention installed on a floor in
aroom. Table 1 shows data indicating the result obtained by
measuring the amount of ions in a room. When the amount of ions
was measured at A to E points in the room for the conventional air
purifying apparatus including an ion generator and for the air
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
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,
including points 1, 3 and 5 on the 5.7m side. Moreover, the
measurement time is for twenty minutes from the start of blowing

out, while the amount of ions corresponds to the number of positive



34,000 32,000 C3 15, 000 18,000 15,000 C5 47,000 57,000 47,000 El
18, 000 18, 000 18,000 E3 27, 000 34

ions (number of ions/cm?®) and the number of negative ions (number

of ions/cm?) in the air.

[0077]
[Table 1]
5 TABLE 1
MEASUREMENT (+)ION (-)ION STERILIZATION
POINT (NUMBER (NUMBER ION(NUMBER OF
OF JONS/cm3) | OF IONS/ecm?) | IONS OF IONS/cm3)
Al 49,000 47,000 47,000
A3 300,000 340,000 63,500
Ab 80,000 90,000 80,000
C1 32,000 34,000 32,000
C3 15,000 18,000 15,000
CbH 47,000 57,000 47,000
E1 18,000 18,000 18,000
K3 27,000 33,000 27,000
15 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
TO AN AVERAGE VALUE OF A1 AND A5.

10 [0078]
From the measurement result shown in Table 1, the average

amount of sterilization ions at the measurement points is 39,611



33,000 27,000 E5 27,000 30,000 27,000 AVERAGE NUMBER | N MEASUREMENT
PO NTS 66, 111 74, 111 39, 611 | NCREASE RATH; % 154 NOTE THAT THE
MEASUREMENT PO NT A3 CORRESPONDS TO AN AVERAGE VALUE OF Al AND AS.

10[ 0078]

10

15

20

25

(ions/cm3), the increasing rate being 154%. This verified that the
amount of ions discharged in the room can be increased.

Furthermore, it has conventionally been known that
H*(H20)m (m is an arbitrary natural number), which is a positive
ion, and Oy (H20), (n is an arbitrary natural number), which is a
negative ion, are sent out in the air to sterilize floating bacteria or
the like by reaction of ions. The ions, however, recombine with
each other and disappear. Thus, even if high concentration of ions
can be realized in the proximity of the ion generating element, the
concentration thereof is rapidly lowered as the distance from the ion
generating element becomes farther. Hence, even if the
concentration of ions can be several tens of thousands/cm? in a
small-volume space such as an experimental apparatus, only two to
three thousand ions/cm? at the most can be achieved in a
large-volume space such as an actual residential space or work
space.

The inventors, on the other hand, have found that bird
influenza virus can be removed, in an experimental laboratory level,
by 99% in ten minutes when the ion concentration of 7,000 ions/cm3
is achieved and by 99.9% when that of 50,000 ions/cm3 is achieved.
These numbers of removal rates mean that, if there are 1,000
viruses/cm? in the air, 10 virus/cm?® and 1 virus/em3 remain,
respectively. In other words, by increasing the ion concentration
from 7,000 ions/em3 to 50,000 ions/cm3, the remaining viruses will

be reduced to one tenth.



35 (ions/cnm), the increasing rate being 154% This verified that the
anount of ions discharged in the room caig be i ncreased. Furthernore,
it has conventionally been known that 11+(1120),. (mis an arbitrary
nat ural numnber), which is a positive 5 ion, and 02-(H20), (n is an
arbitrary natural nunmber), which is a negative ion, are sent out in
the air to sterilize floating bacteria or the |like by reaction of
ions. The ions, h v COTHR 1 i g_ﬁ%} i

Thus, even if hi g%gﬁcé:}elﬁ?v%atl onﬁg?wie% s1 cant Eelte?gg?)?gg%tlﬁﬁptagg{mt
proximty of: i ] -goncent j f
PR & ook R e e S S e R A e
becones fart s V. i . C ratlon _of ions e, .-
sever al tensBﬁ htlgg{}ig%%g cn@ké%agﬁgﬁa Iaiq“\%llﬁ%r%esﬁa@eé xso{;llhﬁ&gé;erg%atlon
experi nment al . appar at,us, _onl l%}\éﬁ) to three thousand jons/cnB at tht
most can be LGSR P9EnhAT spAGH Uy EOtR SPACE EhCtR A Retsln  the
resi denti al ace or work space. The i nventors, on the other
hand, hav® f@@ﬁgh‘f%t bird influenza virus can be renoved, in an
experi ment al m@?ﬁrat ory level, by 99%in ten m nutes when the ion
concentratio 97,000 ions/cnB 20 is achieved and by 99. 9% when t hat
of 50,000 ions/cnB_js achieved. These_ nunbers of_ remval rates_nean
that, if there areNptodbayi ruthe rarpodimentdgperibed ahavigs thise iow 1
virus/cnB remain, respectively. In other words, by increasing the ion
concent r at i ogeferahors@0are ensdngsd vo B cooulonsre ggide Meall &ai off the
viruses will 25 be reduced to one tenth. 36 This shows that it
is very inpocasimg having thedamonaadhimseciinhelf twhers the fasds gaamt
environnmental purification to not only send out highly-concentrated

i ons but 1@l sbecomesdamitze flow, ednteohedbnagerarathe Seigtdamranged on the
residential space or work space where a person or 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
15  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 22b, the circular-arc guide wall
22a and the front wall 4d of the duct 4.
[0080]
20 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. 6 is a vertical section side
view illustrating the configuration of an air purifying apparatus

25 according to the present invention. FIG. 7 1s a front view



5li ke lives. [00791 Note that, in the enbodi ment descri bed
above, three ion generators 5 are arranged on the circul ar-arc guide
wal | 22a of the casing having the lamnar flow section F where the
flowing air 10 becones lam nar flow, while one ion generator 5 is
arranged on the front wall 4d of the duct 4 having the | am nar flow
section F where the flowing air becones |amnar flow Additionally,

the portion i’l’ﬂ‘fét%a%ft?% tRo cSﬁﬂg'g%Piron%f £ RAPpgee | FIG‘?trE]Seﬂ%fé SR Y

limted as | ong as e 1on generator 5 is arranged at t am nar

fl ow section;k.l %ﬂﬁg Aa\NY aj A am nar flow For
exanple, it lr%gl;l/é%g ar gr}]%ggn{g[g%g&g)tn %f;\%%g% a %gt'tion continuing into
the circul ar[mgui de wall 22a of the blow ng port 22b, the

circular-arc e wall 22a and the front wall 4d of the duct 4.

[ 0080] 20 Enbodi ne 2 .An _enbadi nrent in which the jon at ihn .
appar at us accor di ngi]FcfmFﬁ'B”B p}??l%qiﬂsi %ﬁlﬁtgagﬁﬁpm @ﬁ?ﬁé thg]%res' a
purifying apparatus_w ||, be described bel ow Fl 6 i.s,a vertical
section st deDOPEWE 1| Y%?ﬁ&chél RO fg@ﬂ“a‘t‘ili’@r%ko‘i”agnl%?ﬁl @rifying
apparatus 25 according to the present_inventio FIG 7 is a fraont

view 37 il| diharBRP el ZORE IR A bornea b lowns £ arpreged gt o

side viewillustrating the configuratign o{ a main _part. [0081]
lower part 1n the housing 1; a filter (purifier) 3 arranged 1nside 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
10 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
15 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
20 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
wall 1b. The suction port 11 forming a rectangle with its

25 longitudinal direction being top and bottom is provided on the back



The air purifying apparatus illustrated in FIG 6 includes: a 5
housing 1 having a suction port 11 on a dgack wall | a and a discharge
port 12 on a top wall |Ib; 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
fromthe suction port 11 to elimnate foreign materials in 10 the air

o0 L0, P! PCUERIFLESREI e g ASssras oo A0 A UL OB

between the air ower 2 an rge port to gu

ol rovard SR B%by Heindh B LT OBRBNEbEE Sidd 8l
generates positive and negative TOoRs 1N €an air sen e air
bl ower 2. Thg) purifying apparatus is so configured as to 15

di scharge th (%%gitive and negative ions generated by the ion

enerator 5 to th t si fro he di c arge rt 12 to:eth th
tghe clean air senteTB% &lsilﬁgﬁaWP SlﬁsC}f Fgﬁﬂgdh(‘(ﬁﬁ"sbﬁ ?159}4"“[91? an

(

approximately 20 rectang |1 elep hape .and has a tom
wal | | c foor nAYIRE PECTAR a]&?ﬂﬁg\rﬁlaéa/qzﬁ“flﬁaﬁ’ﬁs tetiat 1Q%S§ﬁg‘: a
back wall |a contlnum |nto two sides of the bottomwall |c, _side .
wal |'s cont i narlfeglgerdba gt ff@frthtﬁmgﬁ eRsing23 He vachdempeller Znis
a top wall I'b. The suction port 11 formng a rectangle with its 25

| ongi t udi nal hatsed tp e ratiatgbleop Armober 6 swhich drivesdae isnpeler Bdcle
38 wall la, while the discharge port 12 forming a rectangle with its

| ongi t udi nal atfiachet tonthzefroptonde wréiareef the thsitpf. si de wal | s.
[0083] The air blower 2 forns a cylindrical and centrifugal shape 5
havi ng an i nf@84r (air-bl owi ng fan) 21 with its rotation shaft
arranged back and forth and a casing 22 in which the inpeller 21 is

housed tm be rot at@hkdmpeliet 81 16 avhiglibi-Biddee smipdleirielingr a 2luirslity
attached to the front side portion of the casing 22. [0084] 10The

i npel ler 21 ppbbadad 21aiaHeHa@ielel (ﬁTth@Mtzﬂﬂn? dehngepdidplaebd ihages
2la with the side of its rotating center displaced in the rotating

direction r ef@ﬁa\'ﬂgﬁg d9r édﬂﬁ)ﬂ’k‘él%ﬁ;n@ﬂ@ thé duRbPed g\ém 4% otlferi WoPd s ik Q§ @0

i npel ler (Sirocc having a circular-cylin cal shape. One end

of the inpel kgloced 1Hﬂ§e}f’exb®5"b&9) PR K vilea A RHLr 298 drical shape.

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

15 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
between the blades 21a on the outer circumference.

[0085]

20 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
opened upward from a part of the circular-arc guide wall 22a to one
direction of the tangent line of the circular-arc guide wall 22a. The

25  blowing port 22b forms a square-tubular shape that protrudes from



15 of the notor 6 is attached to a shaft hole opened at the center of
t he bearing board, which functions such gdhat the air taken in from an
opening at the other end to an air hole at the center is rel eased
from between the bl ades 21a on the outer circunference. [0085] 20The
casing 22 has a circular-arc guide wall 22a that guides the airfl ow
generated by rotation of the inpeller 21 in the rotating direction to

i ncrease thegspgacofofhd fiecaldrhawguadé v 1P Low MOt RO Hiret 2R e ies
upward froma part of the circular-arc guide wall 22a to one

direction of taﬁgeﬁ@m%%n&f ﬂHé“@ir@ﬁléﬂ‘ﬁr&igP?&é %{131?@@ QuipR ¥y 48R, The

25 bl owi ng port 22b forns a square-tubtlar shape that protrudes from
39 a part of i lo- J i | i f
Cangent |1 ne T e arras B aPab R e A A Radis B Bodyiy
22 fornms the f qﬁ?s - 4 el wdi in Ve 23 havi ng
the circul ar h%‘?]gﬂg&ﬁ e&wa 92%16(13 %%l(gfegﬁa%g%%fgﬁg“f%ﬁ qp%éﬁgl%bq% ing port
22b, and inclyding a ¢ | at.e 2b.on which the tion,.
cor r espondi ng’&l?%l 808%2%5“@“%@%‘1}%&‘ioé’PrﬂaF‘g%p%h&’&ﬂ&hot%i ch
cl oses the open, .side of the,casjng body 2a, the cover. plate 2b bei,ng
2t tached to BRECERSTHECHRRIFEE 14 FAC APRPHn& Ot the drialler 21 s mened
10[ 00861 Thus fornmed,circul ar-ar ui de. wal | .22a of the casing
22 has a penépfda‘f"?‘é%‘ﬁ o g Ating! Lhe cABNE hogk e dhgrecyerdlate
wel | as an attachnment ho) e _separately arranged fromthe penetration
hol e, the ioﬁ@&i@gaaféaclae@ép ea(iasaaaﬁwdwga Wihea pevneslitzhptmale
screwed 15 into the attachnent hole. [0087] The duct 4 forns a
squar e-t ubul &¢r&kHape with its lower end continuing into the bl ow ng
port 22b and_its upper end being opened, and is integrally forned
with theleasi®@8@ody 2a and the cover plate 20 2b. Mreover, the duct
4 includes one side wall 4a arranged al ong one direction of the
tangent |ine of th&@heisrforheed atrcudui-dec walitle 2221 f22znoDiiee sasieo? the:
bl owi ng port 22b, another side wall 4b with a

a penetration hole corresponding to the ion generator 5 as well as

an attachment hole separately arranged from the penetration hole,

the ion generator 5 being attached by a male screw which is screwed

15 into the attachment hole.

[0087]

The duct 4 forms a square-tubular shape with its lower end
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

20 2b. 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
separation distance from the one side wall gradually increasing
from the other side of the blowing port 22b, a back wall 4c

25 continuing into the one side wall 4a and another side wall 4b and



separation distance fromthe one side wall gradually increasing from
the other side of the blow ng port 22b, @ back wall 4c 25 conti nuing
into the one side wall 4a and another side wall 4b and 40 arranged
in the vertical direction, and a front wall 4d with a separation

di stance fromthe back wall 4c gradually decreases fromthe bl ow ng
port 22b. The duct 4 is configured to guide the clean air bl own out

fromthe bl 0%&*1‘!&&1%14& tn 28R JeRtfcal 'ﬂhi‘éﬁﬂd}?raﬁd QVBheRea R 4 1ane S' de
wal | 4a, back walT 4c and front wall On the front wall 4d,

Bet Ef:rg?é'ni "o e SRR Mot th ?&&gﬁgﬁgﬁﬁgﬁ‘%?gﬁ%@@%% from
T
the ati achEreﬂ?g Ty e %?rﬁé’ﬂb%i AU GACISYaldle 005 Hfed " ©
?ngé'eﬁt: 4 %ﬁﬁiﬁ% 9&%%55%? ebﬁ%‘ﬂfi%% of ?2Ee’°%rf8iﬁﬂs“’f‘aorﬁl?ﬁ§b9§¥ along
T 2 2
P The r o T oRETT R R A R Sl hE R Ry Rl 4, o%ﬂﬁfeméff?'g{tng
and”the di sclathddoarmenet ra%ﬁglafd&e? PO DR o ERe fogh BrACERPEY § ani

such as dust in the suctio i.r. to produc | ean  air. [0089] .2QThe
clean air padBattashesgh 1@&'@ W%F‘%}HS QQP%T%Q?gtﬁé‘Hé@ he pegathatiehdh

of the air blower 2. Here, the circular-arc guide wall 22a around the
i mpel ler 21 azeopenede dikarpmEgensuetarohas attrdhadby ¢aBialg sZPeWo be
lam nar flow The |amnar flow is guided along the circular-arc guide
wal | 22a t oningbriee ibteothegtpochmezb holhi ch 25 blows the airflow into
the duct 4. The circular-arc guide wall 22a 41

10 [0088]

The air purifying apparatus constituted as described above is
installed near a wall in a residential room such that the suction port
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

15 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
produce clean air.

[0089]

20 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
casing 22 to be laminar flow. The laminar flow is guided along the

circular-arc guide wall 22a toward the blowing port 22b, which

25  blows the airflow into the duct 4. The circular-arc guide wall 22a



of the casing 22 in the air blower 2 is provided with the ion
generator 5, which generates ions in the4rlean air flow ng through
along the circular-arc guide wall 22a. [0090] 5The duct 4 is
configured to guide the clean air to be lam nar flow al ong the one
side wall 4a, back wall 4c and front wall 4d, while the ion generator
5 1is arranged on the front wall 4d that guides the clean air to be

| am nar f| owof Ahe@ading2P in thadit blavet 8 iEhgoRdded vighahd jgggati ve
ions generated in the clean air in the 10 casing 22 of the air bl ower

2, the ion ggeecahfsr 5, ﬁhﬁam%gggﬁtémnﬁt&qﬁ%e EMﬁﬁﬁeﬂomﬁgiﬁQBﬂglr%Of

positive and negative ions. 9 is a block diagr
i Tustrating ;36 %ﬁbic@r&ﬂﬁ}je&‘ég%i ljenwaf] #ogontrol system of an air
A 15 CPU

il
purifyi ng apparat us. fornms a central part of the control
system and i[éO?@'F'i nterconnected with a ROM 31 that stores
information such as a program a RAM 32 that stores

PO LY 0ne 09, gy HOLTOR A AR R
BIEEEEE X R T T X TR
oper AL 10, SeLil 0 33 A% ST SS,OSLALLAN SHED o0 Wil g o, ond
i ncl uding chugggst tlfcli(ie% éaag glixi' Q(]; g[a qgixili%grsflllgvg. aSAcCc%QE:liex?éﬁf, (1)I1 addition to
the positive and negative ions generated in the clean air in the
10 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]
FIG. 9 is a block diagram illustrating schematic
configuration of a control system of an air purifying apparatus. A
15  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
information and a timer 33 for keeping time. The CPU 30 executes
processing such as input, output and calculation in accordance with
20 a control program stored in the ROM 31 in advance.
[0092]
Further bus-interconnected with the CPU 30 are: an
operating section 35 that receives operation such as turning on and

turning off of the air purifying apparatus; a display section 36

25 including LCD that displays information such as contents of



42 operation, an operating state or the |like; and an air-Dbl ower
driving circuit 37 that drives the notor4% of the air blower 2.

[ 0093] The output interfaces 34 and 34 that are bus-interconnected 5
with the CPU 30 are connected to control inputs PCL and PC2 of ion
generator driving circuits (driving circuits) 38 and 38,
respectively. Each of one output ends of the ion generator driving

circuits 38 aperatfonsagepeeatiad statehe tlegtikey and £6WiPARoREr Ariving
direct-current power source El with the positive el ectrode thereof

bei ng connectgduito3 1hReWRIvePNE $notbranef Mie afir bgwbp®_generators 5,
5. The other ends of the ion generator driving circuits 38 and 38 are

connected to[gygsjnd i nputs GL and & of the ion generators 5 and 5,
respectively. [00941 Wth the configuration described above, every

7 e 1 o 15 B ARt gL T R e
gener ot S NGB 58 I8 TR B DSBS IS ASS Ml
comnect ] 0 < Q0asclei Sl bR ORI STl e
poner supbl s HOSShEAS oS B S50 B 38 ang
xecut o8 agath IBVERPCIEd Forthe PEH DRSS EIRPI of o AEl G@rend Dowee
that the Coné(%]lzcse ﬁfl \gh:ﬁltllles p(s)éici):g\?edeier::tﬁohc%e Eﬁgf"e%%being connected to
10 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.
[0094]
With the configuration described above, every time the timer
15 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
generator driving circuits 38, 38 to alternately connect/disconnect
each of the ground inputs G1, G2 of the ion generators 5, 5 and the
20 negative electrode of the direct-current power supply E1.
[0095]
FIG. 10 is a flowchart illustrating a processing procedure of
the CPU 30 that drives the ion generators 5, 5. The processing

described below is executed as needed and is executed again every

25 time the processing is terminated.



[ 0096] The CPU 30 nmakes the timer 33 start keeping tine for one
second (step S11). Subsequently, the CPU330 determ nes whether 5 or
not the timer 33 has finished tinme keeping (step 512). If it is
determ ned that the time keeping has not finished (NO at step S12),
the CPU 30 waits until the tinmer 33 finishes tinme keeping. If it is
determ ned that the tine keeping has been finished (YES at step S12),

the CPU 30 determ Rpgo whahBle @ntBAls BEFLGS 18 Shofelt ?@tﬁéq:tAM%hOOW]
If it is determned that FLGL I s set tep S13 the CPU 30

clears FLGL E@G S14). Subsequently, the CPU 30 turns of f the output
of one output 1nterface 34 to turn off the control input PCl of the

t d t h
out it of anot her - SUEAGE Y AParAkes BRVER AR Sht Cibtul Al Rl
PC2 of th t d
ter m'onat eg It %g C%}d;gé?o%bﬁ | &ggf&htﬁgﬁﬂy' ggﬁ@%ﬁé@%?t@nﬁ@q@w

t t at th th
o5 oL 3 U R OB R R b B T

t put terf 34 tpo t th t
gener at or ﬁiaé‘f%gnwﬁe.h&g S Bumeg-stoye bt Petifinieledd NPt Hep S12),
out put of another 0 |nterface 34 to turn off the control |r%p
PC2 of the ibh %(5) graige titelgths taner 33ginshesttepestegpingd It 1s
term nat es the proceSS| ng. 44 [0099] FIG 11 is a timng chart of a
driving si gndetémpined that thelfime kerpiogthas beandinisbed QAES34 step

each of the control inputs PCl, PC2. Each driving signal alternately
repeats ON f SrIZé,n’dle;é}fﬁchO determines whether or not FLG1 is set (step S13).

10 [0097]
If it is determined that FLG1 is set (YES at step S13), the
CPU 30 clears FL.G1 (step S14). Subsequently, the CPU 30 turns
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
15 on the output of another output interface 34 to turn on the control
input PC2 of the ion generator driving circuit 38 (step $16), and
terminates the processing.
[0098]
If it is determined that FLG1 is not set at the step S13 (NO
20  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
S18), while it turns off the output of another output interface 34 to
turn off the control input PC2 of the ion generator driving circuit 38

25 (step S19), and terminates the processing.



5 and OFF for one second with the duty of 50% This allows the ion
generator driving circuits 38, 38 to altgrnately connect and

di sconnect the power supply to the ion generators 5, 5 every other
second. Accordingly, the ion generators 5, 5 are alternately driven
every other second. 10[0100] FIG 12 is a circuit diagram
illustrating an exanple of connection of the ion generator 5 and the
i on generat ofp@galving circuit 38. The ion generator 5 includes a
first booster circuit 5a that raises the direct-current voltage

appl i ed between t hgéGQ‘i’qris]astirﬁﬁ't‘é g%{;trﬁ(%f a\@r)ivﬁggisfrggfal%l #ﬁq’régfgécﬁ;l

(or &), a second oster circult at furt ses e tage
rai sed by th i j it i rati ment
1) i o i 05 he ?335%9?ﬂ%ﬁ%réﬁe&%%?%aaéa%e?%%ﬁwfE%ﬂté‘é%ﬁéh%%@%
circuit 5bt n ions. . [0107%1] Th irst 0 .. circuit 5
i ncl udes: a gﬁegﬁz%l%ﬁcdtﬁlp%é%wﬁaﬂg'%b%% IreRne?f‘)F ﬁﬁf%BHs Steﬁgpaof
connected. to the r input V1,(or,V nd resi.st ances 1, 2.4
starti ngdsf esf aQ%BOQ\?tSﬁC%%%ﬁh t%n%é& Qggp%t h@gi‘%gﬁé’f’vaﬁn%%e R
side of the series circuit; and.a og%gr t1£ansfoi ner Tll_wi h one
end of a pri RERGTHRAHG S PHcsisehned tedligrnatel e sanseet ABdpoi nt
bet ween the resistance, R12 and 45 resigt ance R13. [0102% The
other end of dissengest thagaweer suanbetribe len genesaters pod enery athete
of the diode D12 with the anode thereof connected to 5 the ground

potential, tRecHube Arcendiagly.ide yroaeaerntiorn & faare eliernatalyadrivene
end of a secondary winding Tllc of the booster transfornmer T11l, while
bei ng conneceeery othersesnhdf a base winding TlIb of the booster
transfornmer T11l via a limting resistance R14. 10[0103]

10 [0100]

FIG. 12 is a circuit diagram illustrating an example of
connection of the ion generator 5 and the ion generator driving
circuit 38. The ion generator 5 includes a first booster circuit 5a
that raises the direct-current voltage applied between the power

15 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 Ha, and an ion generating element 111 which is applied with
the voltage raised by the second booster circuit 5b to generate ions.
[0101]

20 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
end connected to the resistance R12 side of the series circuit; and a
booster transformer T11 with one end of a primary winding T11a

25 connected to the connecting point between the resistance R12 and



The other end of the primary winding Tlla is connected to the
collector of the NPN transistor Ql1, whiisg the other end of the base
winding Tllb is connected to the ground potential. The other end of
the secondary winding Tllc is connected to the anode of the 15 di ode
D13, while the cathode of the diode D13 is connected to a charge
condenser Cll, with the other end thereof connected to the ground

potential, apgitefdier3agecond booster circuit 5b. [0104] The second
boost er ci rcu‘?sf g% (Iﬂflg udes a booster transforner 20 T12 with one end

of a pri rrary[(y\iMi ng Tl2a being connected to the first booster
circuit 5a via atwo-termnal thyristor S11. The other end of the

prijrery W nding TLERJ SESIEELeght asbanaraud B0LaR 3l cohhbledes

ends of the secondary wn are cofinec

generating elenent, I LI. .0 . The iLon, gen tin l, ement
Tl el Ldes TEECAIBA i RE AHOTE ) D avishay Thodf SpARRE Shnftfa &8
cat hode and ode connected.t.o,pne end of the. secondar iRdihng T12b
of the. babst R EranORve tialy th8 hagapt 4 ednister ebaradet alP N de ‘N1
and a positive-side needle 5 electrode N12 cpnnected, r ectiyely,
to the anodet’?ﬁn%lﬁ@rdﬁégea@fi@%@léﬁg o ré’fo-]Pi‘gHtﬁ @ggclﬁf\@; €and
opposite electrodes Pl I connected to _the other end of the se %Edagy
wi ndi ng T12bbopstrgdiranséormar deierehde eingisgnactedite o3e ¢neofdekase
an NPN 10 transistor 1312 with its collector and em tter connected,
respect i vel ywindingd bl ohhe hogstem transfamesnkil 1 s1a ndimdbiag ve

el ectrode of the direct-current power supply El; a resistance R16
connect ed betesghanteRiase and enmitter of the NPN transistor QL2; and
a resistance R15 connected between the base of the NPN transistor QL

and the 156 cédi®8) input PCL (or PC2). [0107] In the
configuration described above, when the driving signal showmn in FIG

11 is applied to t Mhecoterodnd pfthe REIm=aty Wa2ding T4 INAN domansited ¢o
QL2 is turned on, while DCl2V of the direct-current
the collector of the NPN transistor Q11, while the other end of the
base winding T11b is connected to the ground potential. The other
end of the secondary winding T11c is connected to the anode of the
15 diode D13, while the cathode of the diode D13 is connected to a
charge condenser C11, with the other end thereof connected to the
ground potential, and to the second booster circuit 5b.
[0104]
The second booster circuit 5b includes a booster transformer
20 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 is connected to the ground
potential, while both ends of the secondary winding T12b are

connected to the 1on generating element [11.

25 [0105]



20 power source El is applied between the power input V1 (or V2) and
the ground input Gl (or &). Here, base gurrent flowing in via the
diode DI, resistances R11, R12 and starting resistance R13 causes
collector current to start flowing in the NPN transistor Ql1,
generating voltage at both ends of the primary winding Ti |a of the
25 booster transfornmer T1ll. This generates voltage corresponding to

47 th i ndi tn t I 1 i - tha: i |
TLib at both ende SenRE Saaa At KhRRL1I Inchudh J8IGIASP I 2HAT
i ndi TIIb ] f Qr- it
gL 00 T Dafl e as ek AIBLEITE calhbaB 158 sHHRCAA AR R hiohe
the b i ndj i Ib f t . ' ' | |
current of ¢ RACREE ol RELy W e TS E RO e S e sk R B2,
ds of th i i ndi ng. ., Si t.h | arit f.th
Soconaary v RaeER e s ReaalEbfeniol Rul"Erl % Bheiiside fgedlact  on
in which th i od d t b duct i [ ted,
current 11 ousl RSl R Khe Seeddar goureid Hg: op Ghseiodiostie Atide D14
when _the rate (c)lf increase in . the col]ector 15 cur,regﬁ in the_ NPN
transi stor Qauddder e ¢hidhe gladey P 18 ApRaside sletrades g v
winding Tlla begins to fall, IO\NeringEthe vol tage at_ both ends of the

base w ndi ngcamnegiednly theisthewerd g thesasandagyrwindingnl18b! | ect or
current. Hence, the voltage at both ends of the primary winding Tlla

further fall H6lan accel erated 20 pace. Here, at both ends of the
secondary wi nding Tllc, voltage is generated in a direction in which
t he di ode D13 becolks iconghrodriater debang cigecuis 3hendudiegeandi®Pdiser
e 10 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
the base and emitter of the NPN transistor Q12; and a resistance
R15 connected between the base of the NPN transistor Q1 and the
15 control input PC1 (or PC2).
[0107]
In the configuration described above, when the driving signal
shown in FIG. 11 is applied to the control input PC1 (or PC2), the
NPN transistor Q12 is turned on, while DC12V of the direct-current
20 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
collector current to start flowing in the NPN transistor Q11,

generating voltage at both ends of the primary winding T11a of the

25  booster transformer T11. This generates voltage corresponding to



[0110] 48 present Enbodinment) of the two-terminal thyristor S11, the
two-termnal thyristor Sl begins to becgne conductive as in Zener

di ode. Wien the conducting current reaches the break over current
(1mA for exanple), the two-termnal thyristor 511 beconmes 5 alnobst in
a short-circuit condition, discharging the electric charge stored in
t he charge condenser Cl1 to the ground potential through the primry

winding T12a0 éx}ﬁﬁ%ﬁg%%ﬁoffﬁ@giﬂﬁﬁ@yvﬁ ngl 01 koltBbdast agr?é’

i mpul se-1ik age Is generated at the 10 secondary w ndin

T12b. Accor di 'ﬁ'byatffjg'ﬁl bﬁﬂsgﬁn&re?gégymﬂ%gﬁ%w I, which is applied

wi th high vol'tage trom the sécon of the booster

t ransf or ner E&%U%T a the diodes 1314 and 1315, generates negative ions
bet ween t he hegati ve-si de needle electrode Nil and the opposite

o et o P 58 oL PR B L L0 50 Ykl BtV £
for ion conoBRETREIGHIERPIABHY S HHo8 HReRY SHEGIGR B! Gt eBRES | s
and of .  andEFBFTHAN & Bps GRAZHAR PaRs SHOGBEE! HELD AARFIORE tPon
generator is constantly turned on to ion concentration obtajined when
it is alternaceglprate marease Ancobectorearent olsthe HENHransder @h
whi ch average values of the ratios of 25 ion concentration shown in
FIG 13 are phdttosidicreasetle vidtageat both esgls of the primary winding.
Here, since the polarity of the secondary winding T11c is set such
10  that the voltage of a direction in which the diode D13 does not
become conductive is generated, no current flows through the
secondary winding.
[0109]
Subsequently, when the rate of increase in the collector
15 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
the base current and collector current. Hence, the voltage at both
ends of the primary winding T11a further falls at an accelerated
20 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 C11.
[0110]
When charging-up of the charge condenser C11 proceeds so

25  that the terminal voltage reaches a break over voltage (105V in the



concentration is indicated by the nunber of positive ions (ions/cm
and the nunber of negative ions (ions/cmg per unit volune, while the
ion balance is indicated by the ratio of the ion concentration for
positive ions to the ion concentration for negative ions. Mreover, 5
in FIG 14, the horizontal axis indicates tinme of on/off (second)
whereas the vertical axis indicates the ratio of ion concentration

(9. [0113] pbReddift HRASSHRAERE) SEHBPLSoTREMINAD thY toﬂélqr)@}dé‘h 10

when the tine of "on" and tine of "off" are change%between .5 and 5

seconds wi t ht@v@%e@&%dﬂhﬁfﬁtﬂ%@lloﬂé frls é&ﬁe&&ﬂe%ﬁﬁﬁﬂf@ %s ]il;ioZr%ner

mai nt ai ned at 50% e ratio of 1on concentration 1S |owere

85. 7% L0 75. QIAGOMPRIEL tRe LAR AT MOTER IR A S IFASLALAL o 8o S

constantly turned on. e ratio o concentration obtal hed when 15
the ion gener r .5 siturned onfoff, for 0.5 seconds and ond
cor r esponds ng{"]%g% CR RN ceﬁ%q}allegn F]Qe %}guﬁgf@@%ﬁgmﬁ@rﬁ ﬁﬁ?)eﬁi&?l&é,
the tabl e sho that no | arge differgnce curs i.n i,on congcentration
when the T onalBaet I o ShoRtedlFati candibig, Fisiing b S2G6RF shisee
one to two seconds, conpared to the casg where it is . 20 constantly
driven. [0118foredin i Phnrge cpudgmeghia | 10 Hae BEPVRY Reteak oygh
nmeasurenent in a roomfor jon concentration and ion_ bal ance when two
i on gener at of’a¢ PTHRATE GHYEL V1gardddredroasiar krensionmerat é2a5
alternately tbjrn d on and off, and for ratio of ion concentration 50
obt ai ned whet)}t ion generators are constantly turned on to ion
concentration obtained when they are alternately turned on and off.
FIG 16 is a graphbereharhodstedhimilaedileg&ighivodeagsf it penemtedsatothe
ion concentration shown in FIG 15 are plotted. In FIG 15,

10 secondary winding T12b. Accordingly, the ion generating element

I11, which is applied with high voltage from the secondary winding
T12b of the booster transformer T12 via the diodes D14 and D15,
generates negative ions between the negative-side needle electrode
N11 and the opposite electrode P11 as well as positive ions between
15  the positive-side needle electrode N12 and the opposite electrode
P11.
[0112]
FIG. 13 is a table illustrating an example of measurement in
a room for ion concentration and ion balance when one ion
20 generator b 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.
FIG. 14 is a graphic chart in which average values of the ratios of

25  1on concentration shown in FIG. 13 are plotted. In FIG. 13, the ion



5 exanpl es of neasurenent are al so shown for ion concentration, ion
bal ance and the ratio of ion concentratign obtai ned when one ion
generator 5 is constantly turned on. As for the units representing
ion concentration and ion balance in FIG 15, units simlar to those
in FIG 13 are used. Mreover, in FIG 16, the horizontal axis 10
indicates tinme for on/off (seconds) whereas the vertical axis

i ndi cat es th@oﬁ@éﬂt@a@f n'i%rhrRHB&?éHB tth%rhﬁr@be Vﬁé&ﬁwe ions (;ahé/eﬁﬁ)

rreasurerrent exanpl e shown in 5 and 16,

and "of f' ?F hﬁi&gﬁ npﬁéfﬂﬁfﬂe%aﬁgfe%ﬁs j(ﬁ)rfs? ﬁgg’yﬁﬁt %?uﬂl‘ét 36v}fu¥?é

turning on/o on gener at mal ntai ne the ratio

| on concent r %ée 2o R 1A QUELE ﬂldlcg.t&y Byie bty %f th%‘i%h%?ox?cg"n‘t?aﬁgﬂ‘r%%

conpar ed to WO 1 on generators ar e COI’]St antl nong

Che et o of el RIS Pl R feb ! eﬁﬁéé‘[%&%ia&sar M%ﬁ%&eeﬁg

only 7.8% decr . rati.o of Jon co centr tion one
on’ genert oft §10 Jc%ﬁ?@amwcm{ﬁ%’aw& et o bonEe fednaso Ao
i ndi cating that hi i on. cqoncent.r n n be. obfai ned by turning
on/of f two i & %@ﬁg%@o‘@}' 1gdn EFat %%g‘ssréi%@Jf W1 RENEeFHragion
generator is,constantly turned on. 51 As descri bed above,
accordi ng to(f’ e present Enbodi nent, the ion generator driving
circuit drives w ion generators in different phases on a periodic
basis. 5Thi stpkkMents the ion generators frominterfering with each
other while lowering the energizing rate of the ion generators and
thus extendi ng opehathenabasifenent exanble showgemeFdGihd Jappdriat,us.
Hence, the operation lifetinme can be extended without little decrease
in the anbunwheh thesimesdeionddiridtiane pdfeffilrreehangedbetwBen 0.5 and
di scharged, achieving a |longer operating life of the ion generating
appar atus. [ bBrseédnds with the duty for turning on/off the ion generator 5
maintained at 50%, the ratio of ion concentration is lowered from
85.7% to 75.0% compared to the case where the ion generator 5 1s
constantly turned on. The ratio of ion concentration obtained when
15 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
concentration when the ion generator 5 is intermittently driven
with a period of one to two seconds, compared to the case where it is
20 constantly driven.
[0114]
FIG. 15 is a table illustrating an example of measurement in
a room for ion concentration and ion balance when two ion

generators 5 are constantly turned on and when they are

25 alternately turned on and off, and for ratio of ion concentration



Mor eover, the ion generator arranged on the circul ar-arc guide wall
of the casing is separated fromthe ion generator 15 arranged on the
front wall of the duct. Accordingly, the probability that the
ion generators interfere with each other causing decrease in the
anount of generation of ions can be |owered. [0118] 20Furthernore,
the inpeller of the air blower blows out the ions generated by two

i on gener at opptdidd@hew Hdfon ?@ﬁ@f@ﬂdi@'%e éd}%tbﬁ'ﬂlﬂﬁﬁ%{éi BhscofE%ﬁ
further be prevented frominterfering with each ot her

gener at ed i opgn 6attvak{drtbBMinedPE LN afegjl Lfe Elﬂ%r tht%]r?eﬁ 8& Ja%ld off2

Furthernore, the 1on generator drivi rcurt a ter y drives two

on_gener at ORg i 2, RELEAT. Oh ok %@@%gbds;va 53R Rl HIUSEOMEs of!

whi ch t he naxi mum anou I ONS can ccor

ariven, the ShoPaRREHRRId éﬁ% B TR eheded, nS”L@;‘%r £

using the,ion g Igr gt grsegg r88 4295 MM (I I8SLSA S rhtge
amount of? gefidrat g he I jon con ation, ion

balance and the ratio of ion concentration obtained when one ion
generator 5 1s constantly turned on. As for the units representing
1on concentration and ion balance in FIG. 15, units similar to those
in FIG. 13 are used. Moreover, in FIG. 16, the horizontal axis
10 indicates time for on/off (seconds) whereas the vertical axis
indicates the ratio of ion concentration (%).
[0115]
In the measurement example shown in FIGS. 15 and 16,
when the time for “on and “off” are changed between 0.5 to 5
15 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
generators b are constantly on. Among these, the ratio of ion
concentration when the ion generators 5 are turned on/off for one
20  second corresponds to 92.2% in average, indicating only 7.8%
decrease. The ratio of ion concentration obtained when one ion
generator 5 1s constantly turned on is, on the other hand, 89.4%,
indicating that higher ion concentration can be obtained by turning
on/off two ion generators compared to the case where one ion

25  generator is constantly turned on.



[0120] Furthernore, the ions generated by the ion generators in the
10 ion generating apparatus are includedsjin the air purified by a

filter. Accordingly, the ion generating apparatus for which the
operational life is extended without nmuch decrease in the ions

di spersed in a space where ions are discharged can be applied to an
air purifying apparatus. 15[0121] Though, in the present

Enbodi nent, f{derglon generator is driven by repeating "on" for one
second and "off' for one second with the duty of 50% it is not

i ted ther ot o. The dbuskRY aDEvaI R BHILAT (ARY:AchYTEABRIEX LA

t he operati onal time, or the 1on erator can riven wth

a period otheg, Eﬁgg%ﬂﬁﬁﬁ]&fgglﬁ%g{c\%&ﬁt ltjierivneésyt\%/griﬁﬁv herhBSredroer of

ion generators i s e or nore. \Wen,
for exanpl e, [ i enerat Qrs. ate,praovi ded, one nore out put
interface 34d;fgpdxee§}$e8§%$%s &3% ﬁ%ﬁlﬁgﬁ%k’gﬂﬁ’ driving circuit 38 as
showmn in FIG 9 may,be added 53. Furthernpre,.a PC3 drivin L gnal
mmy be adbied to t hAB POFHGIE HHaIG BEREAARP RO BLHAH G BBy et
FIG 11, whilg the.duty for. each drivi.ng signal .be set as 33%
such that " oRthgfortal lgweTingescanargiging rdbenh Fhe pen seneraly Satslal
and PC3 driving signal.do 5 not. OVﬁH ap wt@E one anot her. [0123]
Enbodi ment  3tEHesEFeRAINE pRevMileRabliislameehthaiomgenspatingapparatus.

Hence, the operation lifetime can be extended without little

decrease in the amount of ions dispersed in a space where ions are
10  discharged, achieving a longer operating life of the ion generating

apparatus.

[0117]

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

15 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
1ons can he lowered.

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

Accordingly, the ion generators can further be prevented
from interfering with each other, while the generated ions can
efficiently be guided to the outside.

25 [0119]



according to the present invention is applied to an air purifying 10
apparatus will be described below. FIG g6 is a vertical section side
view illustrating the configuration of an air purifying apparatus
according to the present invention. FIG 18 is a front view
illustrating the configuration of a main part. FIG 19 is a side view
illustrating the configuration of a main part. FIG 20 is a 15 front

view illustrating BEQrohéehofdPaal B gefbratdr MAvESN ehaLihg]ltaPRALEIUS.
[ 0124] The nuneral 1 in the drawi ngs denotes a housi ng havi ng

a shape of apyRRRMKK [ geYekLEHANGIHIRL BTG be %%; REAndEheadh for one

housing 1 includes a suction port 11 on"a back wall la for taking in

the room ai oo dheRdd ik Ehb daRBhlunt b Bubk drtbné BHL 14 Sblaihel®
arranged for renoVing foreign nateria SFrom the arir suctione rom
the suction port 1 . i rr omer i
the housing 1 and ‘érc g%%ﬁ%@c@éﬁh%ﬁ?@ .tgkggv(gé&t%ﬁ‘ghg%? %B)Iooi\%% ggr?érgaﬂggs
cllean ai 17 ¢ ot SOPHE TR RaPhEe ot oBo i aRBL A g M b o
the housing 1. [0125] The hqusing 1 has.a bottomwall |¢ o

rect angul ar gﬂﬁ%ﬁa i 1%5&@ HS et iR REn o TE ey Becdp Bl i de
of the back WajEI 1. C{gﬁ}ai%ge on the front sidf of thecﬁottomwall | c
conti nues i niatReRE m YGAgEn {p¢ PEOPRRL 8t RERCTHESIVES cont i nue
into the side walls. The suction port 11 on the back wall la forns a
rectangle w W%Q‘]e | ongi tudi nal direction thereof being top and
bottom whereas the 10 suction port 12 on the top wall |Ib fornms a
rectangl e with t heFlushlgexmeraathelionegeneratiedrenthedpngemerabothinthe

wal | s.
10 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
dispersed in a space where ions are discharged can be applied to an
air purifying apparatus.

15 [0121]

Though, in the present Embodiment, the ion generator is
driven by repeating “on” for one second and “off” for one second with
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

20 generator can be driven with a period other than two seconds.
[0122]

Moreover, the number of ion generators is not limited to two,
but may be three or more. When, for example, three ion generators
are provided, one more output interface 34 and one more ion

25 generator driving circuit 38 as shown in FIG. 9 may be added.



[01261 The air blower 2 forns a cylindrical and centrifugal
shape having an inpeller 21 with its rotsgion shaft arranged back and
15 forth, and a casing 22 in which the inpeller 21 is housed to be
rotatable. A notor 6 which drives the inpeller 21 is attached to the
front part of the casing 22. [0127] The inpeller 21 is a nulti-bl ade
inpeller having a plurality 20 of blades 2la with the side of its

rotating cenkertHesmloases PO3 dievingt gilohnd Hhfasd a@ﬂeﬁ ebahiev@ritthg he
outer edge. In other words, it is a Sirocco I npeller (Sirocco fan)

having a ci rgigr?d]s%\f@a'&ﬂrm?laéeﬁ&%%r % e PIGIHTE Wﬁﬁ’lael%‘f‘é{ga%ys 3 ft

bearing board.” The output shaft of the notor 6 is attache

hol e opened glofh Gl Slordll thAS 12PsHEAE BBY Qaerlfch athionh Jdinsdd afls

such that the air ta openi ng a e ot her end

air hole at I; I e t the
auter ¢ rcunf@eﬁﬁféﬁf‘?%o‘fiéa%?ﬁgﬁc‘ﬁféf’%ﬁ%ﬁ%ﬁ@d EFachEneE %1%%&%
wal | ZZaéhat ui d \I,l}] IlrfI enerated by rotation of the
i npel l er 21 PRY et 8 &l?‘ré% n to increase the speed of the
ai rflow, and[ ow ng port 22b opened upward froma part of the
circular-arc e wal | 22a to one direction of the tangent |ine of
the circular gglg gm de 22a. The bl owi ng port 22b forns a
squar e-t ubul i H%e%l prot rudes from 10 a part of the
circul ar-arc guide 22a in one direction of the tangent |ine of
the circular-arc gﬁ;\ggl]éo danentom B0V AOT e eEatNEyAPDAF U t he
shape of a deep dish, including a casing body 2a haV|ng t he
circul ar-ar cag@nr@én@dslol theopregentdnvepsiimis appligddioosm agr porifyng,
and including a cover plate 2b on which the ﬁgl‘tl on 15 correspondi ng
to the openi agpefatiewibpes Hescidbed dedpened’Hrd] Whi ahverttied sechmropen
side of the casing body 2a, the cover plate 2b being
side view illustrating the configuration of an air purifying
apparatus according to the present invention. FIG. 18 1s a front
view illustrating the configuration of a main part. FIG. 19 is a side
view 1llustrating the configuration of a main part. FIG. 20i1s a
15 front view illustrating an outer appearance of an ion generating
apparatus.
[0124]
The numeral 1 in the drawings denotes a housing having a
shape of an approximately rectangular parallelepiped. The
20 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
the suction port 11 by the air blower 2 arranged at a lower part in
the housing 1 and producing clean air. Above the air blower 2, a

25 duct 4 is arranged as an air-flowing path for letting through the



attached to the casing body 2a with a plurality of male screws.

[0129] The circular-arc guide wall 22a of4 the casing 22 has a 20
penetration hole corresponding to an ion generating apparatus 500 as
wel | as an attachnent hol e separately arranged fromthe penetration
hol e, the ion generating apparatus 500 being attached by a nale screw
which is screwed into the attachnment hole. [0130] 25The duct 4 forns

a squar e-t ubdleam afrefRevakd bhé tdistlonere port 12%ocard sWiangy Wadl 1hef
bl owi ng port 22b and its upper end being opened, and is integrally

formed with {heheRsing 1body 2a and the cover plate 2b. Mreover, the
duct 4 includes: one Side wall 4a arranged al ong one direction of the
t angent Iine[@fzg]he circular-arc guide wall 22a 5 from one side of

t he bl owi ng port 22b; another side wall 4b with a separation di stance

[rom b, one =1 e SelndfBEttad o RRASRANG SOREDRAANEE Alg% o
wal | 4a d ano r. Sl |1 .4b and ventical ly ayr ed; _and_a,f,ront
vall ad wcnORRekidy Mt Foneiind it e R RERT balRaral Ty
oo she o B DR AR SRASBRE Bt Bl LRSSl e

| am nar fl ow.al gn he. one.si de |1 4a, back wal.l 4c. gnd.frant wal.l
20 Wor eover BB ¥R fohiliathe gther,tha RerserD nmﬂléﬁeg;hee%@sn‘aa :
to the i tor 5 | 5 att t hole which |
Separated DAL THOTHER ORI Lo ADP ACTGHE AT MG FostgElerttbrtis
is attached %)y a_tngl_ eﬁ_reW@Miéi]e i sfi}n_ser'ggl_g intg ’;tge at'iélgghrneg}t1

hol e. [ 01311191t HalnHAFeaaPtt @ersol PaHg gavebeaitiony whereanshe
(positive 20 antq neg(;}tti}\cg iohgl@gfner %}iﬂag;ecti ons)ﬁggllga;gﬁgtzﬁ;avi ng,
respecti Wl ysuctiooy eni @lew Pamishatred e from
each ot her i]r;m;a di (riec;]icgn approﬁegattglby veritli gglm?lny idn';‘;l;lslecti ng wth
the air-fl omgigudinzlcdirention eof bamaihe digle air blower 2
are juxtaposed with each other. Each of the ion generating sections

51 25 and 52[01®6Jludes, at the inner-back side of each of the openings
S5la

The air blower 2 forms a cylindrical and centrifugal shape
having an impeller 21 with its rotation shaft arranged back and
15  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.
[0127]
The impeller 21 is a multi-blade impeller having a plurality
20 of blades 21a with the side of its rotating center displaced in the
rotating direction relative to the outer edge. In other words, it is a
Sirocco impeller (Sirocco fan) having a circular-cylindrical shape.
One end of the impeller 21 has a bearing board. The output shaft
of the motor 6 1s attached to a shaft hole opened at the center of the

25 bearing board, which functions such that the air taken in from an



57 and 52a, a discharge el ectrode of a peaked shape and an opposite
el ectrode encl osing the discharge electrazde. It is thus configured
that one ion generating section 51 generates positive ions whereas
anot her ion generating section 52 generates negative ions toward 5
the side in which the respective openings 5la and 52a are directed.
[0132] The ion generating apparatus 500 includes three ion generators

5, 5 and 5 agp¥®irg asthephderen?lio hhatiritlduitifie taitcdaraeddia] fond
and 5. The ion generating sections 51 and 52 in 10 each of the ion

generators Shefivadd thellAadet T Lo08ItHG Ak @RIMAgaRENRL ration hol e.
The side of the holder 501 to be attached to the casing 22 has a

curved surfagﬂmﬂi ch curves in the air-flowi ng direction, the curved
surface having the ion generators 5, 5 and 5 thereon. Mreover, the

Langent |1 ne o {IegUge o haES, Aol ByPARL LIS WAIPISLIE | Hies
parl L g U6 RSP0 L B PR AERILER, (D Ghos
X 2pesed VAL PO, RPRAL AN O T LS LA ALY B oo
APt oxi mat ol GEGERA AV Ry EFB R BEET A) CAP G AL A F G WAL ILER OBF,
5o\ e, HAtpRiEn hpection. oL Che f . gsnerallngesestLong oL oo,
blowing port 22b forms a square-tubular shape that protrudes from
10 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
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
15 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.
[0129]
The circular-arc guide wall 22a of the casing 22 has a
20  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
by a male screw which is screwed into the attachment hole.

[0130]

25 The duct 4 forms a square-tubular shape with its lower end



generating sections 51 and 52 of each of the ion generators 5, 5 and
5 are arranged such that they have the s&re polarity arrangenent in
the biasing direction and that they do not overlap with each other in
the air-flowing direction. In other words, the bias amunts L5 5 and
L6 of the adjacent ion generators 5 and 5 are set larger by a

di stance Li and a distance L2, respectively, than the dianeter of

each of the epatintdagiAgoahd tﬂawmg pdie 2mgahidvies vpgened deingd opened,
sections 52 and 52. This prevents airflow passing through along the

ion generati @%dsl%c"ﬁdtégﬁal% f@ﬂﬂeaaniﬂ}pm@wéir@goab&g 24 aﬁd%@bo%@tﬁlﬁ%e
[ 0134] Mor eover e bias anobunt for each of the ion

generators 59h5 Wdr&over, TRECLEGUREN IR dR%: bﬁégﬁﬂe% 4ah§rllaﬁf§gd"a9§ng

each of the openings 5la’and 52a in the juxtapose rection.

other words, ]pﬁé &1?&@1;&%%%%&1%%{:“1?& b?%hb%ﬁﬁﬁ?és@%f%ad% @Qﬂ §2é n

FIG 20 is, for exa equal to or n an openi ng
| ength L3 of e

51. This pr evfed}ﬁsong Wwﬁ%gesélfbr%m%ggg% %héﬂ?‘%’egﬁ?aﬁamg@%ﬁha%d
52a from over| app ot h her nor e

Che total anSTRErERIR dstpER frﬁén.t %@%%&%@@a{@ R
to or smaller th separ at |stance en,th enerating
sections Si gf{ﬁng’gl ﬁ"e&'tﬁﬁg bot“ﬁé‘gslﬂ(?ﬁ o#%l‘%bﬁp ts L5
and L6 for the acent gene ors.5, 5 5is equ 00
smal | er thanc?ﬂgmjé’éﬁgrlﬁf’gge ﬁfa‘i][@e WHLk d @n HEO o Bble Wi 4é d
negatlve ion generating sections 51 and 52. This separat es the

ai rflow passVREt: lf:ﬁﬁwgwaalgsdg anﬁea% tywadk 4éiwghse separatign distanes
51 fromthe airflow passing through along the ion generating sections
52, 52 ah@d 5fram the backhsiall dedmadstalbhdesrqapesdporethebleringport 22b.

[0136] _
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,
back wall 4¢ and front wall 4d. Moreover, on the front wall 44, a
penetration hole corresponding to the ion generator 5 as well as an
15 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.
[0131]
In the ion generator 5, two ion generating sections (positive
20 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
air-flowing direction of the clean air sent by the air blower 2 are
juxtaposed with each other. Each of the ion generating sections 51

25 and 52 includes, at the inner-back side of each of the openings 51a



The air purifying apparatus configured as descri bed above is
installed in the vicinity of a wall in &7esidential room such that
the suction port 11 conmes on the side of a wall. The air blower 2 is
10 driven to rotate the inpeller 21, which causes the air in the room
to be suctioned into the housing 1 fromthe suction port 11 and
generates an air-flow ng path of w nd between the suction port 11 and

t he di schar genfddila,l® disdierigel dlectiddearfoy peakedeailgipemhdrambppssite as
dust fromthe suctioned air to produce clean air. 15[0137] The

cl ean air pasketrddy endldsthe thildisch@rdesekiectodedt Btthihenehghrad 22
of the air blower 2. Here, the clean air suctioned into the casing 22

beconmes | am flgit bheMoR et atilE b dtio@ b gitlertealdos?idde 36ANREhERRS
inmpeller 21. The laminar flowis guided to the bl owi ng 20 port 22b

along the ciggytiady ﬁfxfggﬁbpﬁiﬂgl dectiPd sﬂ%e&l%rakééﬂﬂeg?a%tmﬁ;%%fw

port 22b into the duct The Circular-arc guide wa a of the

. 22 i c . i d : . ;
appar at U 500" ST fp SUREEL L, FecPN Seatiren 4 ¥ oS R T T ke,
clean air pa&ﬂ'gg t hrough along the circular-arc guide wall 22a.

25[ 01381 60 The duct 4 is configured to guide the clean air as
the Ton generator  BiBAPRGE S ABRAEAL Y RORHEAes BhERaIOui des
e oo o bl 5 LA L TS A PO 00 gL
ot iuis ot Db 2 Bagnihan Tt bl Sl
PO e BRSO AR RS LS 208 e
port 12 together with the clean air sent by the air blower 2. [01391
As descri bedpabetzaticiz beleli nghecsitleeoigheskold cerifbbtorbetattaphed tpdhe
generators each having positive and negative ion

casing 22 has a curved surface which curves in the air-flowing

direction, the curved surface having the ion generators 5, 5 and 5

thereon. Moreover, the tangent line of the curved surface at

15 positions where the ion generators 5, 5 and 5 are arranged is made

to be approximately parallel with the respective openings 51a and

52a.

[0133]

The 10n generators 5, 5, 5 of the ion generating apparatus
20 500 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

approximately vertically intersecting with the air-flowing direction,

1.e. the juxtaposed direction of the ion generating sections 51 and

25  52) by the bias amounts of L5 and L6 (see FIG. 20). The ion



15 generating sections juxtaposed with each other are arranged on

hol ders such that the ion generating secd8 ons have the sanme polarity
arrangenent in the juxtaposed direction. Mreover, the ion generators
are biased in the juxtaposed direction such that the positive and
negative ion generating sections do not overlap with 20 each other.
The ion generating apparatus is arranged in an air-flow ng path such
that the juxigapesating seetidren5l arabploficmbedfilpeiqendherdivrstn 3 had
direction of airflow passing through near the ion generating
sections. Thibsay eveniged snsh ghaethbhbye the shete gehaiff hfh SEsePRs
from overl apping with each other. 25Accordingly, nutual interference

can be suppr ¢s3hd ueihg Birethim hid ilen RREAGLt DvakBys wltﬁ%@cﬁeé%er
arranged, alleviating decrease in ion generation efficiency. [0

Moreover, t higehioflr FEaRiRt Aifecdich. 2 IRBORE: WhrtBe Kl 1St h%énts L5
i ntersectl ng with the juxtaposed direction of t he’ 1on generating

secti 0ns, 5 WIlk 18cfiid GFAREAL 98 SGELLONS SONET Al S%Qﬁa&g?low i de

in the dlrectlon verticall’y 1ntersecting wt arrangene

direction. Alataddidl %@c?ﬁ’lﬁéﬁéﬁ&gmp?@éﬁécgﬁé@“ PRG0S of

air-flowing p earrangérre
hrough near %ﬁﬁﬂ PR suflien Pl eﬁ%ﬁc%%ﬂe"ﬁe%cé{s% 3«%#%%31%'1:5&@%
when the ion _genera art.anged in ective ner i ons
gener ated by® g%%ﬂ@%’?%’%ﬁéﬁﬁt |i§ %EE‘?YWS@H WP@F%‘I’P@ &%@shta Righ
together with the alrflo 15[ 01411 rther t he bj as
bouant of |t hehe Ion gEmerat e é%l@%@@&%é@sﬁ"anapv P sl
to or Iaroqer than the Iength of the opening in the juxtaposed
directi ot thepn generating apparatus is arranged in the
air-flow ng ath such that the juxtaposed 20 direction is
appr oxi mat el kical to the direction of airflow passing through in
the vicinity of each ion generating section. This prevents the ions
generated by the i Morgenerathabizeenonst fdreeagenf tlys ién @enerators 5, 5
overl apping with each ot her. Hence, nmutual int erference
can be suppr essldtl ievendevegual e 025 airger ghanrtétedteslgahe)fee“srcﬁflgém& n a
col l ective manner, alleviating

openings 5la and 52a in the juxtaposed direction. In other words,

15 the bias amount L4 for the ion generators 5 and 5 in FIG. 20 is, for
example, set to be equal to or larger than an opening length L3 of
the opening 51a in the positive ion generating section 51. This
prevents airflow passing through along the openings 51a and 52a
from overlapping with each other.

20 [0135]

Furthermore, the total amount of bias for the ion generator 5
is set to be equal to or smaller than the separation distance between
the ion generating sections 51 and 52. In other words, the sum of
the bias amounts L5 and L6 for the adjacent ion generators 5, 5 and

25 b 1s equal to or smaller than the separation distance between the



62 decrease in ion generation efficiency. [0142] Furthernore, the ion
generating apparatus is biased in one did%ction, while the sum of

bi ased anmounts of the adjacent ion 5 generators in the juxtaposed
direction is set as equal to or smaller than the separation di stance
bet ween the positive and negative ion generating sections. The ion
generating apparatus is arranged in the air-flow ng path such that

t he j uxt apospdsiiveeahdaregsstiep pomw gemet atingverdticrad 51 artdh62di rBeisi on
of airflow passing through in 10 the vicinity of each ion generating

section. Acceegthrgly theheirflons pgesiergatlemhuph At Pobe ibn @eneRating
gener ati ng secti on and negatl ve 1 0n gener ati ng section | ocated

separatel y ogedigéis 51069 aﬂdﬁlefrbﬁitﬁé%iﬁﬂoﬁléﬁﬁm rt}ﬂ-@ug@ltaw@rﬂ?do
wi th each other. Hence, mutual interference can

suppressed eyfiNg¥AE LIRS sﬂe%tio% SR NSY AHeF 59 %B%@éﬁ%ﬁ%&@s f Fth_e

col | ective mannér, alleviating decrease in ion generation efficiency.

[ 0143] 5 uxtag%%é&hﬁf@&'i&q the ions generated by the ion generator
in the ion generating apparatus can be included in the air purified

by the 20f|IE§{ Accordlngly, an ion generating apparatus capabl e of
suppressi ng interference and aIIeviating decrease in ion

sonr o1 ey 450 A O BSLATSIR ) 3 RS E B
25[0144] 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
10  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
and the discharge port 12. The filter 3 removes foreign materials
such as dust from the suctioned air to produce clean air.

15 [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
casing 22 becomes laminar flow by the circular-arc guide wall 22a
around the impeller 21. The laminar flow is guided to the blowing

20 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
apparatus 500, which generates positive and negative ions in the

clean air passing through along the circular-arc guide wall 22a.

25 [0138]



63 Though the ion generating section has openings in the
present Enbodinment, it is not |[imted théreto. For exanple, an ion
generati ng apparatus having a discharge el ectrode forned of a
dielectric covered with a protective layer but not having an opening
5 in the ion generating section my be enpl oyed. [0145]

Mor eover, the nunber of ion generators arranged in the ion generating
apparatus is not | [het édct 4 it lkoadguret] toaguite thocldaauairois hménar 64
CLAIMS [C ai m 1] An ion generating apparatus conprising two ion

gener ators t fatw géneg ahe gidsivwaletd, ngkawdlhegandvirondnsalltdit thadionon
generators separately arranged from each other, and a driving

circuit that g@hby‘gﬁor&a%n@% atrPEnEwe drpfhegﬂlﬁ{ta&z@ﬂlséd(thﬁt%ﬁﬁéé %Ed by
conpri si ng: an air-blowing fan that blows the positive and

negative 'Onélélﬁflﬁhaﬁ?ﬂn@ﬂ 15 REnEMATARN W%&Pﬁ&dfti’oﬁ k& tHHtp%s‘iiﬁve
wherein e driving circuit Is configured to periodically and

alternate | le |
gener at i n%ya%%%% A o R PR 7 HRG M Eqm o T caife Z20of the

air blower 2, the ion generator 5 arranged in the duct 4 further
increases the amount of positive and negative ions. The positive
and negative ions generated by the ion generating apparatus 500
and the ion generator 5 are discharged to the outside from the

10 discharge port 12 together with the clean air sent by the air blower
2.
[0139]

As described above, according to the present Embodiment,

three ion generators each having positive and negative ion

15 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
generators are biased in the juxtaposed direction such that the
positive and negative ion generating sections do not overlap with

20 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
ion generating sections. This prevents ions generated by the ion
generating sections from overlapping with each other.

25 Accordingly, mutual interference can be suppressed even



each of the two ion generators is configured to be alternately driven
with a period of 1 to 10 seconds with anélequal duty.

10

15

20

25

when the ion generators are collectively arranged, alleviating
decrease in ion generation efficiency.
[0140]

Moreover, three ion generators are arranged in the direction
intersecting with the juxtaposed direction of the ion generating
sections, while the ion generating sections generate ions to one side
in the direction vertically intersecting with the arrangement
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
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
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
openings from overlapping with each other.

Hence, mutual interference can be suppressed even when the

ion generators are arranged in a collective manner, alleviating
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decrease in ion generation efficiency.
[0142]

Furthermore, the ion generating apparatus is biased in one
direction, while the sum of biased amounts of the adjacent ion
generators in the juxtaposed direction is set as equal to or smaller
than the separation distance between the positive and negative ion
generating sections. The ion generating apparatus is arranged in
the air-flowing path such that the juxtaposed direction is
approximately vertical to the direction of airflow passing through in
the vicinity of each ion generating section. Accordingly, the ions
generated by the positive ion generating section and negative ion
generating section located separately on both sides in the
juxtaposed direction do not overlap with each other.

Hence, mutual interference can be suppressed even when the
1on generators are arranged in a collective manner, alleviating
decrease in ion generation efficiency.

[0143]

Furthermore, the ions generated by the ion generator in the
1on 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
generation efficiency even when ion generators are arranged in a

collective manner can be applied to an air purifying apparatus.

[0144]
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Though the ion generating section has openings in the
present Embodiment, it is not limited thereto. For example, an ion
generating apparatus having a discharge electrode formed of a
dielectric covered with a protective layer but not having an opening
in the ion generating section may be employed.

[0145]
Moreover, the number of ion generators arranged in the ion

generating apparatus is not limited to three, but may be two, four or

nmore.
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CLAIMS

[Claim 1]

An ion generating apparatus comprising two ion generators that
generate positive ions and negative ions, the two ion generators separately
arranged from each other, and

a driving circuit that drives each of the two ion generators,
characterized by comprising:

an air-blowing fan that blows the positive and negative ions
generated by the two ion generators to the outside, wherein

the driving circuit is configured to periodically and alternately drive

each of the ion generators.

[Claim 2]

The ion generating apparatus according to Claim 1, characterized in
that
each of the two ion generators is configured to be alternately driven

with a period of 1 to 10 seconds with an equal duty.



