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Specification [Title of the Invention]l ON DETECTI NG APPARATUS AND | ON
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relates to an ion detecting apparatus that detects ions in the air
and to an ion generating apparatus including the ion detecting
apparatus. [Background Art] 10[ 0002] In a residential room
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The present invention relates to an ion detecting apparatus
that detects ions in the air and to an ion generating apparatus
including the ion detecting apparatus.

[Background Art]
10 [0002]

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

15 room. The air purifier described in Patent Document 1 includes
dielectrics that generate H*(H20). of a positive ion and Oz (H20)x of
a negative ion, and an air blower that discharges H*(H20), and
Og (H320), generated by the dielectrics in a room.
[0003]

20 The air purifier generates H*(H20), and Oz (H20)x at the
same time to produce hydrogen peroxide H202 or hydroxyl radical
( » OH), which are active species, by chemical reaction. Since the
hydrogen peroxide H202 or hydroxyl radical ( - OH) shows
extremely high activity, floating bacteria may be decomposed and

25 eliminated by discharging the hydrogen peroxide H202 or hydroxyl
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high activity, floating bacteria nmay be gleconposed and 25 el i m nated
by di schargi ng the hydrogen peroxide H202 or hydroxyl English
transl ati on of PCT/JP2009/055140 2 radical ( OH) in the air in a

room [0004] pgadical ( .I(r)ngichefﬁe UBaS s @dohgchni que of purifying the air
in a residentla]I space by charging water nolecules in the air with 5

positive (pl [@@O@nd/ or negative (mnus) ions has wi dely been used.
For exanpl e, "an 1on generating apparatus represented by an air

purifier is provid i | ‘ r . iti
Snd Eegati Vﬁ ions a 5%@1?%29%%%2%1 g%e&ﬁ@ I n%ﬁ@lgﬁ ?{ré?f}géwgﬁrgﬂg% hI ;/g
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loyair. rooosestassii Shacd W thated Bt Buielifes SREMTRL: WikE (e
wat er nol ecul es..in e cle air inactjvat floati . ticl d
F1 11 ng- 1 oaPPR RS 2TPT 2ty iongabilabnbeer fistd!
purify the a%r in the 15 entire resj.dential space. 0001%6r LA
standard i onEgEfseanBle, fEhtihEERCERIBELARR JERTES Ryean air

positive and negative ions hy applyi.ng a driving voltage, which is a
hi gh and al t BRAEHISHE pm*ﬂd@é,vvﬂix aBdAnZancagter thatgepgeates positive

and negative ions along the path of the inside air-flowing path to

discharge the generated ions to the outside space together with the
10 air.

[0005]

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

15 entire residential space.
[0006]

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

20 and an opposite electrode or between a discharge electrode and a
dielectric electrode.
[0007]

When, however, the ion generator is used for a prolonged

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

25 evaporation associated with corona discharge, or when foreign



20 and an opposite el ectrode or between a discharge el ectrode and a
dielectric el ectrode. [0007] When, however he i aon
generator is used for a prolonged period and F%Iémfxﬁgumcgkﬁygpgzgogmwmo
el ectrode is worn out due to sputter 25 &vaporation associated with
corona di scharge, or when foreign English translation of

PCT/ 3P2009/ 055140 3 materials such as chem cals, dust and the |ike

are cunul ati yplteraflsashdad @hbﬂﬁcﬂlss@i%ﬁ:%c?m@ﬂﬂ&d&e deahelashrdlp the
anount of generated ions cannot be avoi ded. Here, it is required to

detect ions hﬂta&%daﬂorthé‘d%dﬁl%fr £ Q1888rbHY, EQ@réa%%rnfﬂ?é abiuhP8f

generator 5 nee mal nt enance S| To address the above for
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electrode th s ions 1nt tect 0009
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and/ or at| ve %m nu ions has w dely been used. For exanple, an
ion gener ?atnecﬁresent ed by an air 15 purifier is

provi ded WItE i on generator that generates positive and negative
ions along t o h of the inside air-flow ng path to di scharge the

A o5 donti &l spack® GO ecHa G g EE Tlcert HEPEAIpaimeRt 2 |
discloses an ion sensor provided with an electrode that collects 1ons
in the air to detect ions.

10 [0009]

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

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

[0010]

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

[0011]

25 A standard ion generator causes corona discharge to



in the clean air inactivates floating particles and killing floating
bacteria while denaturing odor conponents to purify the air in

t he
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corona di scharge to English translationgof PCTA3P2009/ 055140 4
generate positive and negative ions by applying a driving voltage,
which is a high and alternating voltage, between a needl e el ectrode
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el i m nating \Elllrus_ and. of elimnating odor attached to curtains,
clothes and PHderti@eleatrade | An ion generating apparatus that  can

i ncrease the_.ion .concentration in a roomhas been desired. [0013]
15Mbr eove? L@Q}]e?é one ion generator nmay generate only a limted

anount of ions, an_attenpt has been nade in whigch pl.urality of ion
generators are arrHAyEXamppken V@ltﬁ-t%%wrd@lﬁﬁeﬁ i%cﬁlﬁédé a‘f%ét anount

of generated ions. Pat ent Docunent 1]  Japanese Patent Publication
No. 3770784 Pbcumaeeht, ﬁ@@@ﬁaﬂenmatmﬁ]éwsvdi%}hargﬁé|wﬂ&t air
Lai d-open No. 2004-3885 [Disclosure of the Invention]

corresponds to 1000 to 2000/cm3 in a normal room. Thus, a certain

level of sterilization effects on bacteria such as serratia and bacillus

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

[0013]

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

[Patent Document 1] Japanese Patent Publication No. 3770784

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

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

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



[ Problens to be Sol ved by the Invention] [0014] 25The ion
concentration in a roomfor ions discharged with the English

transl ati on of PCTA3P2009/ 055140 5 air by th@n@'éz'ﬁlrtfﬁlw“rﬁ02}’0%%8?9(06@&0
in Patent Docunent 1 corresponds to 10005to 2000/ cn8, which presents
a certain level of sterilization effects on bacteria such as
serratia, bacillus and the |ike. The nunber of ions per 1 cnB is,

hovever, snabi, fPEhYIAH pruPfies gRkbNBed iﬁ%{téhtsmbilmféxﬁri bbifélzﬁnonds

ef fect of deconposing a Imnating virus as well as a smal

el i mnating gf ;‘ggg g%fzﬁid/@ﬁ?awmgh%seﬁ% %Céb‘i‘ﬂa{&}]&ﬂltﬁié%érﬂﬂaﬂé}?s

and the like. | an 1on generati ng appar at us that can increase
the concentr g, o), f%b'a%{;]éri%xré F 00 DA% DEFR-PRY éx‘f@th%%?@..l%he

To increase thé Ton concéentration in a room € nunber "of i ons
generated by_an Jj on generati section_arran i noalr-flown
path for 1 nendrmbEl gy B 1R® B JEr S0 "SR B el ssR Bk
even if the nupber of..ign generatin ections arranged,in. 15.0ne.
STt owihg DR SARH GRS G SO DRE Y LD e virus
mul tiplied. The nmber of .ions jn the air-flown ath wll onl

sat ur at ed, naﬁmj?ia{s aiEmall ﬁﬁfmtl’@télil% i #&éﬁ@%ﬂﬁ%@g qrr?é:%ﬁ&f%fiﬁo
of ions. [0016] 20The present_ invention_has been contrived in view of
the above ci eettadnaneleshesanshithe g n Hepesanion genegphg sapparatus
generating apparatus that has an increased effect of sterilization of
virus and el thaheandncofassdidte eenessiaation elions Wsa rooet hes hean t he
like, and that can increase ion concentration of ions discharged in a
25 room wi t hdelmredi r by including a notor having output shafts on

bot h

10 [0015]

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

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

[0016]

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

like, and that can increase ion concentration of ions discharged in a

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



English translation of PCT/JP2009/ 055140 B sides in the axial
direction and two inpellers respectively nounted on the out put
shafts, and including two air-flow ng paths F?ﬁéﬂﬁhﬁrﬁ’dﬁamnd’ﬁlé@ﬁ?%qﬂ%@m
the airflow generated by rotation of thesrespective inpellers and

di scharge the air to the.outside, an ion 5 generating section being
arranged at each of the air-flow ng paths. [00171 Wth the
conventi onal i TG j: 1 B

degree of insslﬁgtllﬁon 0 X%Ilr%%bet?@% %gllttd ﬁg?gs anPéellléZ%etSr?%ggly]%(lﬁ F%@'?Iil%egd

or capturing,j %ﬂghngﬁ&{g%@ﬁ Nasa ?n&%%ﬁﬂgﬁngecw&‘éir-ﬂﬁwﬁﬂggg%g@%}%’aﬁ or

detecting ions, resent’s a pr in that the

i nsul ation of_ i.he . ] i S dust is

attached o G R R A SR o e o
umdity, resulting i.n inaccurat,e,.detecti of._iong. 15[ 00 18] .

The present W‘?\P«?ﬁfﬁ’(‘?ﬁlﬂggﬁﬁﬁ%ﬂngo%@@]é%e ?ﬁe HEHP 3ﬁet9§%ﬁcg%\f"@ 1on

ci rcunst ances and has an, obj.ect of providin n i detectin

appar at us® angeReT4tong FeRBPR PeIg e anaedsat %%1? Pgﬁﬁaé’ll‘é%fowl&%%pﬁ?ﬁ‘

hi gh a_ccuraca/p whi-l e suppressi ng adverse effects of humdity or 20

contamni natio Qﬂyﬂdust and the like. [00191 Even if a plurality

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

anount of gener at eWithrideganvendiond iem 3enaTeRr ¥ithdetqohng apparatus,

concentration of ions in the air-flow ng path 25 beconmes sat urat ed.

It is therefbpwesietfihadegres of imlia\twyOF agneasker that holds an

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

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

15 [0018]

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

20 contamination by dust and the like.

[0019]

Even if a plurality of ion generators are arranged in one
air-flowing path, however, the amount of generated ions will not be
multiplied since the concentration of ions in the air-flowing path

95 becomes saturated. It is therefore difficult to effectively increase



English translation of PCT/3P2009/ 055140 7 the concentration of ions
in a room [0020] The present invention has been contrived in
vi ew of the above circunstances and has an oBjeieh trapplapiefPEli/ G055 14hk
5 generating apparatus that can generate; hi ghly-concentrated ions by
preventing ions generated by a plurality of ion generators from
interfering wwth each other. [Means for Solving the Probl ens] [0021]

10An ion genﬁ{eaééﬁ%%&gﬁ%%gﬁg%%c&rgirggnio the present invention,

conpri sing ah arr I'On~genérating section that generates
i ons, and co[g)f' red to discharge the ions generated by the ion
generating s nto the outside with air blown out by the air

ower includes a 15

having out put. shaf TR gfeBBEh i ereton Pap HrPRaPPBR S Sy % a6 PR
| on gener at | HEOUp GHCHIREATRB AL LaR S APECE ARG e
i ndividually let through the air blown out hy .rotation of egch .of the
i npel | er $ t oEMSEHARG S 25 P that chB aral 1R &“ﬁﬁ&ﬁﬁp@@&egﬂ&nﬁr@’
20 ion generating section is arranged in each of. the air-flow ng
pat hs. [0022preventing ions generated lg)y a plurality oiI ion generators\?ﬂrom
interfering with each other.
[Means for Solving the Problems]
[0021]

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

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

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

According to the invention, one motor rotates two impellers
to discharge the airflow generated by rotation of the impellers from

two air-flowing paths to the outside, and an ion generating section

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



According to the invention, one notor rotates two inpellers to

di scharge the airflow generated by rotation of the inpellers fromtwo
air-flowing paths to the outside, and an i ontegdiffeiransiepie B HEA0B5448
arranged at each of the air-flowing paths, so that the ion English
transl ati on of PCT/JP2009/ 055140 8 concentration of ions discharged
in aroomwith the air can be increased. Therefore, a sterilization

effect of de@ﬁm}?ﬁk&aﬂw m%nwisé}a&%%édr gg&gr(gﬁﬁ PR O §ASEth behi | e

infection w I'Fus’1’n a room can uced. Moreover, the
ol ot hos. and EERrRE cTHERRE PP RLiB) sRIE S bR RE virus
donti qur od <BBA SRR B PAEAG SIDRC IR VPG Bach
and the i on BB AG TeASeFOn ALCHPARGERS BB BT Bl ow
S ar anded SHIHRGHHEHOF PR ed P AT (iR PthRS o FHogerat Beed
15 by rotation of each inpeller individually becones |am nar fl ow,
al I owi ng t heingreagedi anmi nar f1 ow passi ng through each air-fl ow ng
path to effectively include ions generated by the ion generating
section, andlG0R3leasi ng ion concentration of ions discharged in a
roomtogether with the air. Hence, sterilization effect of 20
deconposi ng vi rus The isnegéndratmg epparetunaceasbing twhthepresatt i on
invention is preferably configured such that a part or the whole of
10 the air-flowing path has a laminar flow section where the air flow
becomes laminar flow, and the ion generating section is arranged at
each laminar flow section.
According to the invention, an ion generating section is
arranged at a laminar flow section in which the airflow generated
15 by rotation of each impeller individually becomes laminar flow,
allowing the air of laminar flow passing through each air-flowing
path to effectively include ions generated by the ion generating
section, and increasing ion concentration of ions discharged in a
room together with the air. Hence, sterilization effect of
20 decomposing virus and sterilizing can be increased, while infection
with virus in the room can be reduced. Moreover, elimination
effect of removing odor attached to curtains, clothes and the like can
be increased.

[0024]

25 Moreover, the ion generating apparatus according to the



with virus in the roomcan be reduced. Mreover, elimnation effect
of renoving odor attached to curtains, clothes and the like can be

i ncreased. [0024] 25Moreover, the ion gener aE7Pigh Epiationof 8CHEEB1ER GO
to the English translation of PCT/3P2009/ 055140 9 present invention
preferably conprises a rectification body that rectifies the air

bl own out by rotation of the inpeller, the ion generating section

bei ng arrangeg, b tliRGehefn %@@5@1}; m#riﬁc@&e&ﬂﬂcmohh@od YBAE I on,

i ons can effectively be Inc din 5the air rectified by the

rectificati (r)falla-[c?ﬁggs ﬁ?{? ﬁﬁaﬁfdv?ﬂ | Sg‘t&/ua?&a?oﬁ aritABint Albr, $RetiBal the

i on concentration o e rons ged I'n a roomtogether with the
o0,Ca b, BEESRR: SNERYLING I8 3B A oo tbeotoad s
uention (R Teck il el o8 Rah Ik B oLGLabLY, A-ca5L 19, gk puess
JEHSR T LU S A R
concentrat| Opanqgnziu? %chissoct aaftgﬁge {0?1 goxg_coeonr?r:[agi%%[ Qfe {héM.lérPs Psech%irggéd n
a room together with the air can be increased, enhancing the
sterilizing effect of virus.
[0025]

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

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

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

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

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

at each of the circular-arc guide walls.

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



[ 0026] Mor eover, the ion generating apparatus according to the
present invention is preferably configured such that the casing has
20 two circular-arc guide walls that guide tﬁ‘éghﬁiftranﬁl%%?f%?ﬁ”?ﬁ&gm%mo
rotation of the inpellers and two bl owing ports opened froma part of
the circular-arc guide wall toward one direction of a tangent |ine of
each circular-arc guide wall, and the ion generating section is

arranged at @achiy0bf Lh8iAF Bkt faSdidehMAldIS a RMEEPAEVER haride

present invention, 1ons can be included in English translation of
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conpar ati vel’y narrow pat casing at high w nd spee so tha

the ions genﬁ{eaicﬁfj ggﬁef'g'lﬁxl}%%ecr et WG SERLEAYLABe qﬂEﬁcgé;cf gxﬂzh¥eii¥,

be included T'n e~arr, I'ncCreasi ng ron coricentra I ons
di scharged. i roomb5 teget-her wth i Lp.: . The, |
generating aﬁ‘}fibﬁf &’%C]éec?é%ﬁgilﬂg ctogc%Hglt%?%lgé)%tm%l%\%%%l}%rrge’ldsmprggp é’%gbl y
configured such i:gat igg\%g}eof. the air-flow ng paths has a tube section
formed sich YIEsthEREY ¥t ow of the air blown out from each
bl ow ng port . becqmes [ am nar flow, and the ion generating section is

arranged at tube section. According to the present invention, a
| am nar flow sectign i s arranged at each of the fube sections

continuing into eathedpnigpneipdingarparatisascaing o Ryend
section is arranged at each of 15 the tuybe sections, s hat, ion
generati ng suxtdndior an pEefanedly genfigurpe sudhehaleeach 8? t}tlﬂ c:e\rlé"gquglg
the size of the surrounding area of the air blower, allowng the_ ion
generating appthshas a tube seetlondarinedssueh thad2bp upward flow of the air

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

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

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

[0028]

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

According to the present invention, wind direction of the two

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



20The ion generating apparatus according to the present invention is
preferably configured such that two wi nd directing bodies

, are
arranged to be freely renovabl e at a di schar &g Biglage 2HCHTGPOY 40

air-flow ng paths. Accordinglito the present invention,
wi nd direction of the two 25 wind directing bodies are nade
different, so that the discharging English translation of
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conditions in a room allowng e disCharge of ions in the

room [0029]a ‘E"?{C},ﬁ%ﬁe%{r@f%&’gg‘ﬁ?gg%ﬁi&ﬂgiﬁgﬁgr ys according to the

5 present inven y=confl gure uch that each of the
w nd directi dies has a wind directing section that changes a
di schargi ng tion of the air to a direction diagonal to the

di scharging direct{pn of the air discharged upward from each, o he

t ube secti ons. loAMv}lfPﬂ?fﬁﬁ %%g?%@??ﬁ%rﬁpfaofﬁﬁsfr?%ﬁﬁ‘?ﬁ%%t? g}ﬁ can
be discharged in the sa direction fogrm ng,the,t w nd- djrecti ng
bodi eo 1 PaREESER Draiahis GreisebBhooh Bmed ity kAt it BEE

di scharged in one direction while the remninj.ng half of io can be
di schar ged | WIBAGHKeFIRERANIPS M2 PO GgecHB% Sstiarhth e FRRBERS 215
bodi es to have opposite directigns. Thi sﬁﬁ(g_n pr.event ioni di schar ged
from the twodidichargingdirenfiaoal the Ao @ﬁﬁ’@ﬁﬂdgl ﬁ‘eot her

inaroom [0030] _ ‘ .
discharging direction of the air discharged upward from each of the

tube sections.

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

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

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

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

According to the invention, the number of portions where

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



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

invention is preferably configured such that_mpre than on f_the ion
generating sections are arranged separately F?%lﬁ]i*é%fﬁﬁu?i’ﬂﬁg?ﬁfpﬁo%?%Ssmo
direction intersecting with the air-flow2ng direction in which the

air passes through. According to the invention, the nunber of
portions where 25 ions generated by the ion generating section are

included in (BRigar Eg} b8 BsinoIloMIIOR Bim Fhrld 3219094 Bt 40r-Tbweing

| am nar fl ow passing through a conparatively narrow air-flow ng path

may be incregsedy gl ki 35%§Lhﬂﬂﬁﬁg§%%héﬁgﬂs%%anﬁh&PBy&%@%dHir@

section to ctive i nc in theair. Therefore, ion

concentrat| Ogeﬁér tgﬁé s%'cﬁl((;)ﬁalfogﬁl%rg re??&{l%&gﬁecﬂ%lﬂaeé_}ﬁgﬂ%eoaﬂget her

with the air=can her 'be 1 ncréeaseé
generating arat us according to. th res i { i |y
configured :ﬁ r?#&? W5t go?ﬁ(gﬁtrgﬁjéﬁ'bgf f%nes ?iﬁl’h&%g?%&%ﬁ%@?.&gﬁ&% e
arranged separ at gl romeach other in the air-flow ng direction.
Accor di ng t oPPﬁfeﬁ?é%ﬁFi%ﬁ,% @%alr]ﬁﬁﬂfé?ugﬁleﬁgb% }%(H‘?a\%ﬁgr e ions are
i ncluded in the f]i r of lam nar flow passing through a conparatively
narrow air - f K g path can further be increased, so that the ions
generated by the ign generating, section can nore, 15 effectively be
included in the ai Lhefign: genenatingadPagathe acerr UagnthaPresetd t he
ions discharged fromthe discharge port together with the air Qi[ %032]
An ion det ectiyeptippds ametersdds canfigured sitchhthak morsothary enei At he
havi ng a nmeasurenent section that nmeasures_a potential of a )
col l ecting eimtgendeatimigctectinmsearesarmsgeh separately dnemdeade pihgr in
ions based on the potential neasured by the neasurenent section is
char act et zethbwicdhprirsd dgreatipnot ecti ve el ectrode that encl oses the
collecting electrode and is to be connected to a given potential.
According to the invention, the number of portions where
ions are included in the air of laminar flow passing through a
comparatively narrow air-flowing path can further be increased, so
that the ions generated by the ion generating section can more
15 effectively be included in the air, further increasing the ion
concentration of the ions discharged from the discharge port
together with the air.
[0032]
An ion detecting apparatus according to the present
20 invention having a measurement section that measures a potential
of a collecting electrode which collects ions in the air and detecting
ions based on the potential measured by the measurement section is
characterized by comprising a protective electrode that encloses the
collecting electrode and is to be connected to a given potential.

95 [0033]
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According to the invention, the protective electrode whi '
connected to a given potenti al ig configured]E? S‘é*r‘i%qs%‘%l%nOgﬁ%d‘/&zb&mg&m
col l ecting el ectrode, preventing the chdBge held by the ions
collected by the collecting el ectrode from being conducted through a
portion 5 where insulation is degraded due to contam nation such as

dust or noisture ofc¢d@likrtoatifi@ndison, aflte pevidedivieceloberodiet whieh of
the area encl osed by the protective el ectrode. [0034] The ion

detecting ap@%étcks rReEA € AeivRnt HeteRit SRt coli¥i dunertd eAcliose the
characterized 1n that the protective electrode has a m ssing portion

of the electrn 5312 %}?ﬁ%&%ﬁ,{‘?%ﬁiﬁ ¢hd! dhdrge [gggb%» RE i3hS cbllebfed

g\gt(::g?éieﬁ f![ovvs | e ecting el e(':t rode. _

part of tg heoﬁzgfl gc({bﬁgegﬁenr%%]te?% e(?esf;‘)ﬂrbg?/g%é #%ganmggé?‘é}eﬁﬁnﬂggtangoﬁéon
"ons. are o Bbeeagskbationrs degrpBET b0 SERFERIRpERT Y bl &
orotective. Soisbiigof B SHEHRANGAN R BHL T hF SuraliR,bf the

detected. This 20 enphances accuracy.of det i :
area enclosed by the pro oive e?ect%géé.on of targeted ions.

[0034]
The ion detecting apparatus according to the present
10 invention is characterized in that the protective electrode has a
missing portion of the electrode in a section where the air in which
ions are to be detected flows toward the collecting electrode.
[0035]
According to the invention, a missing portion is provided at a
15 part of the protective electrode, preventing, when the missing
portion is directed in the air-flowing direction of the air in which
ions are to be detected, the collecting electrode from collecting ions
in the air that are not to be detected while preventing the protective
electrode from collecting ions that are to be detected. This
20 enhances accuracy of detection of targeted ions.
[0036]
The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a
converter that converts impedance of the collecting electrode, and

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



[0036] The ion detecting apparatus according to the present invention
I's characterized in that the neasurenent section has a converter
that converts inpedance of the collecting el &8fEbganslatpmr 35T 809055140

protective electrode is configured to beldconnected to an out put
English translation of PCI/JP2009/ 055140 14 term nal of the converter
and to have a potential approximately the same as the potential of

the collecti E@rxﬁ*x?&lt 5O chPPSthr %‘i@fcﬂhﬁgeté)pbf@lﬂiélaﬁ?ﬁ%oi{i@ﬂﬁt&?%e
0}

the protective electrode 5 1s connected to the output term nal t he

el _ . .
| pedance Cogé{ﬁet &5 tRk ﬁoﬁ@nﬁ%ﬁ%ﬁ%ﬁ@"d&%lee%gﬁg 8lkchfb@Pt ai n

appr oxi mat el e sane potential as t ecting el ectrode,
preventi ng tl’)@o%@arge hel d by the ions collected by the collecting
el ectrode from bei ng conducted through the inside of the area

crelosed o, i b SLS5kiG ) AL DOSRAT RIS, O LROBIE T SRERAS,
present | puent Lon s S ACL LSRR of U REBETETL SeRL ot
LD L o e atremenk sSthion th obtast approximatary the Same oS Of
potential as the collecting electrode, preventing the charge held by
the ions collected by the collecting electrode from being conducted
through the inside of the area enclosed by the protective electrode
10 and moving to the protective electrode.
[0038]
The ion detecting apparatus according to the present
invention is characterized in that the measurement section has a
circuit element connected between the collecting electrode and the
15  converter, and the protective electrode encloses both ends of the
circuit element.
[0039]
According to the invention, a resistance for protecting a
circuit element such as a converter, for example, is provided
20 between the collecting electrode and the converter, and the
protective electrode encloses both terminals of the circuit element
and the portions connected to the both terminal. This can prevent
the converter from being directly applied with high voltage due to

static electricity or the like. Moreover, the portion ranging from

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



[ 0039i According to the invention, a resistance for protecting

acircuit element such as a converter, for eég%é?r’ansgaﬁiaf{fﬁ’éjfﬂg%‘)&%m“

bet ween the collecting electrode and the con

protective el ectrode encloses both termMals of the circuit el ement
and the portions connected to the both termnal. This can prevent the
converter frombeing directly applied with high voltage due to static

electricity eledth6de, @veMbirgovls chblge frildlilpnidranesliecteddsy ghet he

collecting electrode to the converter is enclosed by the protective

Engl i sh tranghRbtiengUleftebld HROROMIRAE Ao D LRI NOGE thRI B andhélasehe

charge held by ions collected by the collecting el ectrode from novi ng

to the outsi gg,[%df%{&g%ﬁ%ﬁqgg%gg%%% tiher poptigat i ve el ectrode from

t hat portion. e ion detecting apparatus according to the
pr esent invegébg@lis characterized in that the neasurenment section
has a resistance that pulls up the collecting electrode to a positive

iven potential, a iS.C i t.ent i f

gol I ec!tO i ng el ect rogglet]rs%)t Q%C%Eggpﬁgaa i véé?oo%déﬁg%g[%ﬁfése%t :
According to.the j.nvention, the collecti el ectrode i | ed to
S otven Dost inVEnliBhaR A asteizeE ih 3l dhe DERHIF and HoHoH nP 4
the collecting electrode is.significantly. | owered the.coll ecti
el ectrode cowg%ﬁnﬁ%ggﬂ; Péﬂfso t chﬂif%¥’é}g \é\%&%{aﬁgﬁ]?&f)e%ﬁ%ﬁégﬁmg
ions. Hence, for the negative_.ion generating section where a foreign
matorial SucHORenERL ¥ 1rgYDEZYTE HGanEAPHEN IO RO PREIAI Bt FORCHBE
cause reduction in_the anount of generated ions, abnormality in the
amount of geméeciredeitbat ceHackrenagaavedans.

10 [0041]

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

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

20 [0042]

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

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



20 [0042] The ion detecting apparatus according to the present

I nvention is characterized by conprising a Chgégélﬁ%rar%\%ﬁgntgfg&%gﬁlraﬂ%%ﬁlra
t he nmeasurenent section is arranged on one surface, erein e

collecting electrode is arranged on anotder surface of the circuit 25
substrate, and the protective electrode is configured to enclose the
English translation of PCT/3P2009/ 055140 16 neasurenent section.

[ 0043] Accor digigurenidet pagd@mt i nvention, the neasurenent section is
arranged on one surface of the circuit substrate whereas the 5

col l ecting e[®m®¥43jode i s arranged on another side thereof, and the
protective el ectrode encl oses the neasurenent section. Therefore, the

col l'ecting el ectrofgchalitgteedicefrd orithierviRasdd, SRt 3@elbaTeW §dtton
m ni nrum di st ance, preventing unnecessary novi ng of charges and

al I owing r edigcaﬁloo{hgg'eéa ShifhPbutage thei Ot AR 0wHR r8RR3RAt US.

Mor eover, the char hel d by ons collected by the collecting

o L1 o0 CoB R PP LTI BB, SENSLD ot ene el
protective electrode encloses the measurement section. Therefore,
the collecting electrode is connected to the measurement section
with a minimum distance, preventing unnecessary moving of
charges and allowing reduction in size of the entire ion detecting

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

[0044]

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

20  [0045]

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

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



15An ion generating apparatus according to the present invention is

characterized by conprising the ion detecti n%gﬁg%ﬁa&%ﬂ&%@% ?159%5%940

the present invention, an ion generator that S 100NS, A
means for outputting a warning based on & result of detection of ions
performed by the ion detecting apparatus. 20 [0045] Accordi ng
to the invention, a warning is outputted to the user based on the

result of dete&tid®or tbehatrt@ tlodsoweeaeatsk. by the ion generator,
performed by the ion detecting apparatus. This allows the user to be

notified of [mwegling of the amount of generated 25 ions when it is
| owered, and to be urged to clean the ion generating English

transl ation of PCT mg%g@é_%%@%ﬂléapﬁ%&hkﬁ@ a%ofdln?"@ﬁ&f‘e bPEsdran

generator. [0046] _ on generating apparatus according to
(he Present LavEmsians sl a Al 12 ol St IBU bR LOILERA0R
i reoti or | n®iioketh B BB RieY 3 he AR R PR g EBa R Boos  er
D Or e LR Pe bl O SHL0E S 0D AR o
which a probability that a flux leaking from the booster transformer
interlinks with the collecting electrode is suppressed.
[0047]

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

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

The ion generating apparatus according to the present

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

[0049]

25 According to the invention, the ion detecting apparatus is



arranged in the vicinity of the ion generator, allow ng detection of

ions with high sensitivity. Mreover, the ion generator i [ ted
in the direction in which the flux |eaking fPB%\SIEH%HSB‘B%#EP%H‘?%&/O%SMO

transforner, which is provided to obtain8high voltage for generating
15 ions, mninmally interlinks with the collecting el ectrode,
preventing conductive current generated at the collecting el ectrode

from cancel | ii@ctdih thy disectit@tintiBidh the YRl Rotkifefrom shebiobs#ad.
[ 0048] The ion generating apparatus according to the present 20

i nvention i st;,charaehnhlFellel iBnt fiierldl6r rthideiee ih A 3IRaGALN Thes
directed in a direction in which a probability that a flux |eaking

e o e BbRioh ARSIy skl SOl L BABORH AtyeRE R e
¢ T : . : ‘ .
%%E_%Sgg/ oﬁﬁi%{séﬁ. rété?%&a?%aéﬁﬁe%étﬂbféﬁl.%%o:d%%%E%ﬁ%ﬂﬁ%@e
: of L L
mtor | Enids e paBR e e TREE 18yt ehlidsRh: 8ot ve ol ectrode
preventing c ]t ive current generated at the protective el ectrode

from cancel | he 5 flux, so that the high voltage is stabilized.

00501 . . .
[ As described above, it has conventionally known that

H+(H20)m (m is an arbitrary natural number), which is a positive
ion, and 02 (H20), (n is an arbitrary natural number), which is a

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

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

20 [0051] |

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

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

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



As described above, it has conventionally known that Th(H20)m (mis
an arbitrary natural nunber), which is a positive ion, a

(nis an arbitrary natural nunber), which is  48% tlﬁlésgf’é’f”?%}gc%%gg%ggl‘m
sterilize floating bacteria or the like 1h the air by reaction of
ions. The ions, however, reconbine with each other and di sappear.
Thus, even if high concentration of ions can be realized in the

proximty of viAgsdsiimyenehatdr, 10ReraoRaeninatl eirudtandebnisin api dl y
| owered as the distance fromthe ion generator becones 15 farther.

Hence, even ifghh@icagcenty giHenwetds, s it@itdens eteriash doaeenéfation
t housands/cnB 1'n a smal |l -vol une space such as an experi nent al

tus. ¢ » t tos .
appar atus Ogﬂ-(?hér’)"d’gpgg]ohgfc%% E@@Bg(?@clﬂ 16288 Bh8tre b RS viFBSe d&/ill

achieved in ume space as an actual residential space

or work spac ﬁ’&t&%‘&% Qn()fl?ne tenth. T MEHESURBGA ShatohR ig P/eelr tigﬁﬁoﬂ%?ﬂ’for

have found t uenza Vvirus can be renove
experinental | aboratory |eve %: | ] e ion
concent ra%’i 0@1'8?%;,1%3%%1%1:/@%Qﬁig%g(ﬁ%{sg%%e %ﬁ@%ﬁ%&%‘%‘gn t hat of
50, 000 ions/cnB.js achieved. 25 These nunber f re al rates nean
Uhat, if thediignaoBgE MEksve S FanSPRErBR AHobEt MBS D5140 10
viruses/cnB in the air, 10 virus/cnB and,1 virus/cnB rﬁgai rk .
respect i vel y Fepiieditiral SRAfEIST WOFk fRAEWhsge BhBeT S ebhRe Mt livEn:
from 7,000 i ﬁns/c to 50,000 ions/cnB, the remaining viruses will be
reduced to ond0P&hth. This shows that it is very inportant for 5
protection against infectious diseases and environnmental purification
to increase the i of\rivie@enesating appearalisnacoordingitadneiriesephice or
wor k space where a person or the like |lives. 50052 _An ion generating
appar at ud0acdordnbigpnt s baeedonddetabove knowledge, which discharges ions
generated by a plurality of ion generators from a discharge port
together with suctioned air, and is characterized by comprising
more than one of the discharge ports, and a diversion body that
divides the air from one or more of the ion generators, different for
15 each discharge port, toward each of the discharge ports.
[0053]

According to the present invention, the diversion body
divides the suctioned air into respective discharge ports from one or
more ion generators specific to each discharge port. This can

90 prevent ions generated by the ion generator specific to each
discharge port from overlapping and interfering with each other.
[0054]

The ion generating apparatus according to the present

invention is characterized in that a plurality of ion generators for

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



10 invention is based on the above know edge, which discharges ions
generated by a plurality of ion generators froma dischar Port
together with suctioned air, and is char acteFP%Ht‘WI%M%PEWOW&O
t han one of the discharge ports and a dioversi on body that divides
the air fromone or nore of the ion generators, different for 15 each
di scharge port, toward each of the discharge ports. [0053] According
to the presemsdﬂa\%@ &Bcﬁ‘ﬂﬁ ala%o‘ﬂﬂ@r@doﬁb RO Shebiieiesh BieRfl hRASEK,
air into respectiv i scharge ports from one or nore i on generators
specific to g@@ d| scharge port. This can 20 prevent ions generated
by the ion generdator specific to each di scharge port from overl appi ng

and interfering w Eﬂggﬁh% ot hele 11%9%1)11 a luraht)}]_%(f 161?%6?1%2%&?1? ﬂﬂaft

appar at us accordi ng presen invention is charac

Znﬁl ' ove. }yhéfralsi’)@ﬁ%e cgﬁoregég BreRhogiopPtl &l KNG b peent shaldlss
PCT JP2009 05514 i f b
in differ® V@%@&%@%&gﬁ%@eﬁf’sﬁ% of 141 REnpIRiErL P AnS P B aHEY Fjon

of ion generators that. are s icto o e discharge port are
energi zed i ng&ﬂ?%?@ﬁtlng ecﬁnF’ %es probability that ions
gener ated by 68e ]ol urality of i on

The ion generating apparatus according to the present

invention is characterized in that the plurality of ion generators are
10 configured to be alternately energized.
[0057]

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

15 generators from interfering with each other.
[0058]

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

20 [0059]

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

95  [0060]



generators interfere with one another. [0056] The ion

generating apparatus according to the presen vention
characterized in that the plurality of ion gé??é‘g’a'ir%‘?%u‘?r(’é&%’mzo09[055140

configured to be alternately energized [20057] According to the
present invention, a plurality of ion generators that are specific to
one di scharge port are alternately energized, preventing ions

generated by the pI‘Hé@bhtgérféfratﬁig APp aeMaih eddrdingmoithleasfedeintg Wi th
each other. [0058] he ion generating apparatus according to

the present jxeRid PN bﬁaf@@c‘é@fie%lrbf @Enipyithad t\RzBQthlll'é?%é b¥rif, s

generators are configured to be energized at an equal y. 20 [ 0059]

According tof g f@)ﬂﬁﬂfsﬂ g@ne{‘%rgl Yrakiy }fhﬂ{dlngoﬂlegfd}?%@ Qf'étotrgat are

speC|f|c to one ISC rt are energl zed 1n an equa dut Y,

gener bt or o 3800A0] TeERER ¢ Phel Aoy B Pt SEGRLARE

5 from one and another of each set of ion generators to one and
another of the discharge ports, and each set of ion generators is
configured to be alternately energized at an equal duty.

[0061]
According to the invention, for the adjacent two sets of ion
10 generators, the suctioned air is divided from one and the other of
each set to one and the other of the two discharge ports. Moreover,
each set of ion generators are alternately energized at an equal duty.
This prevents the adjacent ion generators from, for example,
electromagnetically interfering with each other, and multiplies the
15 operational lifetime for all the 1on generators.
[0062]

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

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

[0063]

25 According to the present invention, the warning means



The ion generating apparat us accor di ng to the present invention is
characterized by conprising two di scharge ports,. and two j
generators, a set including the ion generat 0E¥?15¥?31%16%é%‘Oﬁg%&t%égédg% 0
ot her, wherein the air is divided and fl28Bwn 5 from one and anot her of
each set of ion generators to one and anot her of the discharge ports,
and each set of ion generators is configured to be alternately

energi zed atogipushvting wREAhe ARG Todstdetectedbyithie, for
the adjacent two sets of ion 10 generators, the suctioned air is

di vi ded frogﬂ@%tﬂﬁﬁéﬁm@@uﬂf t£8£ owet thanoneiwid ablwust.her of

the two di scharge ports. Moreover, each set of ion generators are

al ternately energipa. abn 3AcAGLAI rllilicT sl BESNEThS dyipuadigcent
nple, e

ion generators from tor éexa ectromagnetically interfering

wi th each ot her, i pl.i 0. | [ ime for all

the ion gene?‘g%tgpgﬁf%?ﬁlfhggiog)%?a'?é%élrﬂ;:fi%dfgg%gpgg Elg’géccor ding to

t he present '{(@C/qe@ti on is characterized by conprising: a detection
de

nmeans for ng an anount of ions; a determ nation nmeans for
determ ni ng 20 whe he amount . of ions,.det.ected

er. or_not by the
det ecti on neans is&‘ dap 5%%@%}prﬁﬁﬁﬁu%aﬁﬁféjﬁn§%’u e;plé%%ngc
war ni ng nmeans for .outputting a, nin n e det erm nat.i on ans
det er mi nes tHbqum%né%hﬁFag@ré%%{a}n ltgag?ﬁ?éi&‘g?c‘ilﬂarpieﬁ@sdﬁ\?é’ﬁl@gured
anount. [0063] 25According to the present invention, the warni nrga d
means Engl i &hdetegisihe amoust D&XI08 MeTEapWHETe 1ons are generated, a

portion where ions are discharged or a given portion outside.
10 [0065]

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

15 [0066]

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

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

[0067]

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



out puts a warni ng when the anmount of ions detected by the detection
means is equal to or |lower than a given anmount. . Thi n
increase reliability and make the apparatus Eﬁ?htq%ﬁf“ifla*l?f’r"f8%?{&]?2199196%3140
operation for professional use. 5 [006423 The ion generating
apparatus according to the present invention is characterized in that
the detection nmeans is configured to detect the anmount of ions at a

portion wher guient RéRigenetAkadn %ﬂ&fattb@ﬁls wheat tb ordodiee thaschar ged
or a given portion outside. 10[0065] According to the

i nvention, tBR&eVSRId @hdIPMS iGRBeHRLEEIr 1iSeiRFOMErdled Oflfe
of the thr eeéﬁfiffer ent porti oné, gg t hat rthe plorti onrg\c/i\heer’e thgxaaﬂrr%%%t

of ions is tg de, $ﬁﬁ, : i bly response to different uses

and/ or purpogles. sﬁ@%@%&%ﬁa er?(&)l%)'(_generati ng apparatus according to

Lhe present inventingd. .3, GhanASKELLeEGEn o BFROLALNGy 8 HRARS T or
or; an or

det ecting current oW ng A an 1on nera a-neans

det er mi ning whet her or t cuw rent val ue d by the neans for
det ect i ng® 205F8%¥ 5Iaq(£88}lafﬁﬁrg}ﬁéfnﬁ%§%8§ rg?f?iﬁﬁi:;gl ue when the ion
generator is raiz erei.n_the warni ng means outputs a warning
when t he rrea@ﬂgﬁ) ﬁ‘iﬁ%‘? PRYAYOHet ermi nes that the current value is

| ess t han thEO(?éi?\gen val ue. [0067] 25According to the invention, if it
is determ ne t the English translation of PCT/3P2009/ 055140

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

25 sterilization effect for virus can be increased while the elimination



23 current flowing in the ion generator is equal to or Iower than a

gi ven val ue when the ion generator is being epergized, th rnin
means out puts a warning. This can P& It’iaf'sgathén?f%g\é'%ﬁﬂo?/gﬁ?mo

of normality of the ion 5 generator and Z&an further increase
reliability. [Effects of the Invention] [00681 According to
the present invention, one notor rotates two inpellers, while the air

gener at ed by efffeet bfedinh Ohtdhe ehehdoineithehed Toldhndh Btd) vl @tk d or the
outside fromtwo air-flowi ng paths, in which ion generating sections

are respecti Vf¥le/esh hangedeasq t hat i on concentration of ions
di scharged in a roomtogether with the air can be increased. Hence,

the sterili z@?@gm effect of virus can be increased, reducing the
possibility o elng infected with virus in a 15 room Mboreover, the

ol ot hog and the 11 RegEih AFHAETal 5B EnB pBEcRtvE BIEHEAR: Bhcloses
rranged B the R FiestHt iterBapiral AT Shkak BT B PR igflpted
[ armi nar 11 ow?Sed el e R il dYorhch iy Py GREIERER fip Bdrtion
el EC R SR I S B
a room t oget her, vvithé%r%aﬁai r. Hence, the ng sterili gﬁlﬂi on ef.fect_ for

virus can beRAStHES i SETPHBOENE ALR A0 FOVERg|to & puhddlaof dheor

PCT/ JP2009/ 055140 2
area encjosed by the protective electrode. Hence, ions can be

10 detected with high accuracy.
[0071]

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

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

[Brief Description of the Drawings]
[0072]

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

FIG. 2 is a vertical section side view illustrating the
configuration of an ion generating apparatus according to the

25  present invention.



effect of elimnating the odor attached to curtains, clothes or the

| i ke can be increased. [007W According to the inyention,
protective el ectrode encloses 5 the collecti repd‘glé's\f{ér&{‘sg%’ﬂ‘é?f%%&@@%oﬂ?/ﬁ‘?ém

the charge held by ions collected by the2kollecting el ectrode from
bei ng conducted through the portion where insulation is |owered due
to contam nation such as dust or noisture in the surrounding air and

noving to the outS!Etle}.ca‘ist@@r@meaie@m@llqmditm%tthe dohdigaataltich of an ion
el ectrode. Hence, ions can be 10 detected with high accuracy. [0071]

Accordi ng tog%h%rafcﬁsmniwﬁ 12Atidd8pAh¥ehed Q@cdi@(iﬁg%\’ﬂﬂéeﬁr@é&lt
flows the suctioned air fromthe ion generator to the discharge port.

Thi s prevent ?n%@ﬁtibﬂnﬁ(}%ﬁg\%wﬁ%}ws hBEgh%@vrlS generator specific to

each discharge port fr apping and interfering with each other.
R s e i L T T
(ront ¥ 90| AELASL IR AP E SR A 00l AR SRR cption
vert cal section sige. d sl LG 0SSR ML AHARR el O,
transiation %Bn?i%ﬂrﬁ?%%ogf gg%ﬁogenerating apparatus.
FIG. 6 is a vertical section side view illustrating the
configuration of an ion generator.

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

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

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

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

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

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

before and after discharge with respect to the number of discharges

25 from an ion generator.



25 FIG 3 is afront viewillustrating the configuration of an
ion generator of an ion generating apparatus _according to the present
invention, a part of which is not shown. FI GEngishganglabenof PEHIEORYIHHA

front viewillustrating the 5 configuratgeon of an ion generator
according to the present invention. FIG 5 is a vertical section side
view illustrating the configuration of an ion generating apparatus.

FIG 6 is a verti chnggf%qilg%%a\ﬁqquHﬁ%ég{ n#?%ésgﬁlgg,%h%% Lpn

of an ion generator. 1 is a bloc ustrating

schematic Coglflj@"ﬁhﬁtti&i@vé’éa .i%ﬁn%%rgéra ﬁ't emin an ion detecting

appar atus and an 1on géeneérating aratus. FIG 8 is a timng
chart of driving sfgral,s input from.r.especti.ve output i rf t
control inputs. 15E?%‘ 13 ]iSsEP R ittlﬁél]iS ﬁtéﬂgi% ﬁﬁ@%ﬁgyﬁér{) ?‘é&are 3f
configuratio f. an_ ion detecting.apparatus exce f or, ontr gl
cystem - lPg har iteits an iR paee R paeny of BefRiiitpt
pattern of a circuit, substrate of an ion detecting apparatus.
FIG 11 i% angeabiedoBRart illustrating the concentration of 20
negative ions with_respect tq the nunber of .discharges,froman_ion
generator. FIG 12Fil&. d5gisapRiogvehratilustrating:a pgo¢assinamracedpre of
amount of an electric potential measured by an ion detecting
appar at us befC3d thad aftpats ¢ wearrnige hased o gpesult of datedtiomef of
di schar ges
negative ions.
FIG. 16 is a vertical section front view illustrating the
10  configuration of an ion generating apparatus according to the
present invention.
FIG. 17 is a vertical section side view illustrating the
configuration of an ion generating apparatus.
FIG. 18 is a schematic front view illustrating a state where
15 an ion generator is attached on a front wall.
FIG. 19 is a block diagram illustrating the schematic
configuration of a control system in an ion generating apparatus.
FIG. 20 is a circuit view illustrating a configuration example
of an jon generator driving circuit and driving current detecting
20 circuit connected to an ion generator.
FIG. 21 is a timing chart of a driving signal input from
respective output interfaces to control inputs.
FIG. 22 is a flowchart illustrating a processing procedure of

CPU that drives ion generators.

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



25 froman ion generator. English translation of PCT1JP2009/ 055140
26 FIG 13 is a flowhart illustrating a processin rocedure
of CPU that drives an ion generator. %P%Sh‘Tﬁ?lslagorh"fgpﬁm%vqs5l4o
illustrating a processing procedure of CGRU that outputs a warning
based on a result of detection of 5 negative ions. FIG 15 is

a flowhart illustrating a processing procedure of CPU that outputs a

war ni ng basethpy tat §RK#EELLIbASE ALY I rifBga L ¥R tOfBan ion generator
FIG 16 is a vertical section front Viewillustrating the 10

configurati OQanOLgﬁ)étQ%%Q@iﬁ ing apparatus according to the present
i nvention. is a Vertical section side view illustrating

[ 5°a schenat 1o 11 oROvPAR | POSTT Bt e GREMFE Cpepusoing progat e 8F

is a schematic front "view'i ating a stat

T astrat i ngCid itaier® ehiindirlish St b heps gt ihs

ion generating apparatus. FIG 20 is a circuit viewillustrating a
configuraQioﬁ%éx(g St VATBR: generator driving circuit and driving

current detectin circuit connected t n i on gener r.
J %‘?G 2518 a flowchart 1?lus%ra ing a pgocess%tlg procedure of

CPU that detects an abnormality in the amount of generated ions
and outputs a warning.

FIG. 26 is a flowchart illustrating a processing procedure of

10 CPU concerning a subroutine for alarm deactivation.

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

15 [Description of Reference Codesl

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

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

25 61, 62 ion generating section



FIG 21 is atimng chart of a driving signal input fromrespective

output interfaces to control inputs. iL%shtzl-gnsiaﬁonaof%ﬂ?%@sﬂ&ssmo
illustrating a processing procedure of CPU t at cdrivées ion
generators. 25FIG 23 is a flowhart ill3strating a processing

procedure of English translation of PeThTP2009/ 055140 27 CPU t hat
detects abnormality in driving current of an ion generator and

out puts a waffni ng. wind directifig®God24 is a flowhart illustrating a
processi ng procedure of CPU that detects an abnornality in the anpount
of generated7pons &iaAdieL¢RHE Doardar ni ng. FIG 25 is a
flowchart illustrating a processing procedure of CPU that detects an
abnormal ity gn the|gapyt flofy 96686@t ed i ons and outputs a warning.
FIG 26 is a flowhart 1llustrating a processing procedure of 10 CPU
concer ni ng aysubr oypi,0/ Léor al arm deacti vati on. FIG 27 is a
table il Iustratl ng neasut ement exanpl es of average ion concentrations
in a certai ngroom P e case where two or four of ion generators are
used and efe polarity and energized tinme of ion generating sections

are changed. ,15 [Descreh%tri on of Reference Codes] [0073] 2notor
21out put axi? 1mp

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

66 collecting electrode

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

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

20 R4  resistance (pull-up resistance)

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



3i rrgel ler (air blower) 20 4casing (rectification body) 4lcircular-arc
gui de wal | 42bl owi ng port 5duct (air-flow ng f t ube ' '
generator 25 61, 62 ion generating section Eﬁé‘lsﬁr “‘kja%&’h%?gyfng%%%ﬁ&
PCT/ JP2009/ 055140 28 7wi nd directing bodd® 72wi nd directing board

| am nar flow section lhousing 5 2notor

41 circular-arc guide wall

43 joint wall (diversion body)

5 duct

5la  rectangular tube section (part of which being diversion body)
5 b51b  joint section (diversion body)

6a, 6b, 6¢, 6d ion generator

61, 62 ion generating section

64 jon sensor (detecting means)

65 ion detecting circuit (detecting means)

10 12 engagement hole (discharge port)

86 display section (warning means)

92 driving current detecting circuit (means for detecting
current)

R1 resistance (means for detecting current)

15 [Best Mode for Carrying Out the Invention]
[0074]
Embodiment 1
FIG. 1 is a vertical section front view illustrating the
configuration of an ion generating apparatus according to the
20 present invention. FIG. 2 is a vertical section side view
illustrating the configuration of the ion generating apparatus. FIG.
3 is a front view illustrating the configuration of the ion generator,
a part of which is not shown.
[0075]

25 The ion generating apparatus illustrated in FIG. 1 includes:



3inpel I er 4casi ng 5duct 5l1a rectangul ar tube section 10 51b
joint section 6a, 6b, 6¢, 6d ion generator 61, 62 ion generati

section 65booster transformer (booster voIta&@gﬁhﬁﬁ??%$3“%gﬁékﬁg%?ﬁﬁg
el ectrode 15 67nmeasurenent section 69prodkctive el ectrode 86di spl ay

section (nmeans for outputting a warning) |Cloperating anplifier
(converter) Rlprotective resistance (circuit elenent) 20 R4resistance

(pul'l-up resiyshERSs MBSHNG RREIIPPoMIOUS] 18 at a lower portion of both
side walls la, 1b separated and arranged in opposed position and
having two engagement holes 12, 12 at a central portion of a top
wall 1c; a motor 2 arranged at a lower portion in the housing 1 and

5 having output shafts 21, 21 on both sides in the direction of the

output shafts; two impellers 3, 3 mounted on the output shafts 21,
921 of the motor 2; two casings 4, 4 that house the impellers 3, 3 such
that the impellers 3, 3 are rotatable; two ducts 5, 5 serving as tube
sections that leads upward the airflow generated by rotation of the

10 respective impellers 8, 3; ion generators 6, 6 having two ion
generating sections 61, 62 and arranged in the middle part of the
ducts 5, b, respectively; and wind directing bodies 7, 7 arranged at
the engagement holes 12, 12 in a removable fashion. Note that the
motor 2, impellers 3, 3 and casings 4, 4 constitute an air blower.

15 [0076]

The housing 1 forms an approximately rectangular

parallelepiped shape having a bottom wall 1d of a planar rectangle,
a front wall 1le and a back wall 1f continuing into two sides of the
bottom wall 1d, side walls 1a, 1b continuing into the other two sides

20 of the bottom wall 14, and a top wall lec. Attached to the suction
ports 11, 11 at the lower portions of the both side walls 1a, 1b are
filters 8, 8 that pass the air taken in from the suction ports 11, 11
by the impellers 3, 3 and eliminate foreign materials in the air to
produce clean air. The engagement holes 12, 12 at the top wall lc

95 has a rectangular shape with its longer directions forming front and



ggnzgr_BinFeller 25 4casing English translation of PCT/JP2009/ 055140
circular-arc guide wall 43joint wall (djversion hod

5la rectangul ar tube section (part of which %%*ﬂb“ﬁ?@%?ﬁg%ﬁagﬁﬁé¥m%MO
51lb joint section (diversion body) 6a, @b, 6c, 6d ion generator 61,
62 ion generating section 64ion sensor (detecting neans) 65ion
detecting circuit (detecting nmeans) 10 12engagenent hol e (di scharge

port)

10

15

20

25

back, the inner face of the front side being tilted forward relative to
the vertical direction while the inner face of the back side being
tilted backward relative to the vertical direction. Moreover, the
housing 1 is divided into an upper part and a lower part at the
middle thereof in the up-down direction, the lower part being
provided with the casings 4, 4 and the upper part being provided
with the ducts 5, 5.

[0077]

The impellers 3, 3 are multi-blade impellers having a
plurality of blades 3a with the side of its rotating center displaced in
the rotating direction relative to the outer edge. In other words,
they are Sirocco impellers (Siroceo fans) having a circular cylinder
shape. One end of each of the impellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the motor 2 is placed at a shaft
hole opened at the center of the bearing board, which functions such
that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer
circumference.

[0078]

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

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



86di spl ay section (warning neans) 92driving current detecting circuit
(means for detecting current) Rlresistance (rreans for detecti nd
current) 15 [Best Mde for Carrying Qut the Pﬁ%ﬁ”?‘ﬁﬁf‘“[‘é%é%f? 09/055140
Enbodi ment 1 FIG 1 is a vertical32section front view
illustrating the configuration of an ion generating apparatus
according to the 20 present invention. FIG 2 is a vertical section

si de vi ew i| Lysif@thpaldnhapefhayiablAmel fhe o parosnaiatinalar-arc

appar at us. is afront viewillustrating the configuration of
the ion gene%a&% WaEHsO t49 gc@lrbétlﬁﬂto (ﬁgént[l@lqgébf gRdhe ion
gener ati ng appar at us | ust rat e I ncl udes Engl i sh

translation of. .REH-1F2002%40%hf941, 41 and in the direction diagonal to the

vertical direction. Moreover, the casings 4, 4 form the shape of
5 deep dishes, including casing bodies 4a, 4a having the circular arc
guide walls 41, 41 and openings for blowing ports 42, 42, and
including cover plates 4b, 4b in which portions corresponding to the
openings of the impellers 3, 3 are opened and which close the open
side of the casing bodies 4a, 4a. In the casings 4, 4, the opposing
10  sides of the casing bodies 4a, 4a are connected together by a joint
wall 43 for partitioning. Furthermore, ventilation plates 9, 9
having a plurality of ventilation holes are provided between the
open portions of the cover plates 4b, 4b and filters 8, 8. Note that
the air-flowing paths 41a, 41a provided between the perimeter
15 surfaces of the impellers 3, 3 and the circular-arc guide walls 41, 41
and the front wall 5a form a laminar flow portion F.
[0079]
The portion corresponding to the motor 2 at the joint wall 43
has a concave which is dent toward the side of one casing body 4a,
20 while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
is inserted through the shaft hole opened at the concave and the

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



30 a housing 1 haying suction ports 11, 11 at a |lower portion of both

side walls la, |Ib separated and arranged in qQpposed position and
havi ng two engagenment holes 12, 12 at a cent rEthSbb"r"‘?ﬁE)aé “W%EIJ?%?BQI%EHO

lc; a notor 2 arranged at a | ower portio¥in the housing 1 and 5
havi ng output shafts 21, 21 on both sides in the direction of the
out put shafts; two inpellers 3, 3 nounted on the output shafts 21, 21

of the notor a%’factﬁ@‘?l £Aehagatfut 4hhb@l 2hopse Wsrdome! t1es sipperdersdieh
that the inpellers 3, 3 are rotatable; two ducts 5, 5 servi ng as tube

sections tha%hégggﬁldgggagﬁi%&t@ﬂaéa Py 9B08 e ch gk of af | on of the

10 respective 'l Ion generators 6, 6 having two ion
generati ng sigéégps 61, 62 and arranged in the mddle part of the
ducts 5, 5, respéectively; and wind directing bodies 7, 7 arranged at

t he engagenent hol 1 12~ i r b f i . t he

not or g gi npel | er sﬁgl,e %u‘éﬁ‘?d&g??ﬁd(‘g%?%ﬁtg%r@&glts%tmémg{ghgﬁr&% ower .

15[ 0076 Th ouysing 1 f an a oxi mat el ect.anagul ar,

paE al | e} epi p@ﬂ%ﬁﬁ%@%@?ﬁ aer%giW%l Sdgi’befreﬁﬁ%;ﬁ mng{nﬁﬂ&fh& a
front wall | e ,and a back I f conti nui into . two, sides of the

ot om anl | PAOWSR@RORES 2. 43, the Wga A P1R0S OREIIRE RS dos
20 of the bottomwall |Id, and a top ttached to,the, suction

I Ic¢c
ports 11, 11emeagranerfnbplasol? %%sa%ﬁ&lﬁénb%@ radeth@meof indhe p are

filters 8 8 that pass the air taken in fromthe_suction ports 11, 11
by the inpel grdown girgstion beingmnaryaved glovwiat eMereovies, &h‘é dagcts g O
produce clean air. The engagenent holes 12, 12 at the top wall |c 25
has a rectandudvar fedtpwalls ba, ba exvengdingifroze ttherslorang pertsréhtddand
English translation of PCT/1TP2009/ 055140 31 back, the inner face of
the frontosi ddohgiong dirktHdnfal ther thngdrat lines tod theesivarlbircate guide
direction while the inner face of the back side being tilted backward

relative to tdgllyant iddabhadkrwalls@b, Wanecveged tbprbrimbbelylvértical
divided into an upper part and a |lower part at the 5 mddle thereof

in the up-doviosh flechbldfing perioner 4ppshdheidgety oi ded with the

casings 4, 4 and the upper part being provided with the ducts 5, 5.
approximately-vertically-arranged side walls b5c, 5¢c, 5d, 5d
continuing from the front walls 5a, 5a and back walls 5b, 5b.  The

15 ducts b, 5 are configured to form laminar flow portions F, F on the
sides facing the impellers 3, and to let through the air flow blown
from the blowing ports 42, 42, as laminar flow, vertically along the
front walls Ba, pa and side walls 5c, be, 5d, bd.

[0081]

20 At the front walls 5a, 5a, penetration holes corresponding to
the ion generating sections 61, 62 are opened, while the 1on
generators 6, 6 are engaged to be attached to the penetration holes.
At the back walls 5b, bb, a circuit substrate 10 connected to the

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

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



[0077] The inpellers 3, 3 are multi-blade inpellers having a 10

plurality of blades 3a with the side of its rotating.cent Lspl
in the rotating direction relative to the outﬁgﬁgﬁ%‘&ﬁgﬁlat}"ﬁ°‘§{q¥g‘?§(&8@%§%
they are Sirocco inpellers (Sirocco fans$4having a circular cylinder

shape. One end of each of the inpellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the notor 2 is placed at a shaft

15 hol e openegy] sahrd Hevidedtietodf dtibeubgaribiglyodirathd whiledt losrst hedys 52
such that the air taken in froman opening at the other end to an air

hol e at the Ca%%nﬂi&dl@?ﬁﬁ§@ﬂeﬁéc@"fhhﬁe%*&dv@ﬁ dib-aetgsn3aTe dhet
outer circunference. [0078] 20The casings 4, 4 has circul ar-arc guide

wal s 41, 411p0at Kiiy0S? DRl d Lhav 0 BIBLH.LEhRYe Ri@phofitRinddg the

inpellers 3, 3 in theé rotating direction to increase the speed of the
o T oul ar - ar c oL ReR T ;1o hAizeAEAPGL YRy KRB Ak, oy
a2 form & g i WhEEPRY T ahedthiorBtte iy fatatd tHBe ettt
cauar e, LUnu! a0 S L OIS SO A RNy 2 A0, hgHhine
circul ar-arc ,gui.de l].s 41, 41 and in the direction di nal. to the
Vertical i r dbimemmtisliZeion tonatond e ting farhiomel 2Ra geinrsection
51b, and is partitioned by the joint section 51b and the joint wall 43.
Moreover, at the upper end of the duct upper body 51, protection
10 nets 30, 30 are arranged for preventing foreign materials such as a
finger from being inserted from the outside.
[0082]
The ion generators 6, 6 include: two ion generating sections
61, 62 separated in the direction intersecting with the flowing
15 direction of air generated by rotation of the impellers 3, 3; a power
feeding section that supplies power voltage to the 1on generating
sections 61, 62; and a holder 63 that holds the ion generating
sections 61, 62 and the power feeding section. The ion generators 6,
6 are configured to supply voltage to the ion generating sections 61,
20 62 so that the ion generating sections 61, 62 cause corona discharge
to generate 1ons.
[0083]
The ion generators 61, 62 has discharge electrode convex

portions 61a, 62a of peaked shapes and guide electrode rings 61b,

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



5 deep di shes, including casing bodies 4a, 4a having the circular arc
guide wall's 41, 41 and openings for bl ow ng rts 42, 42, gP

i ncl udi ng cover plates 4b, 4b in which portigﬁgm%B?Pﬂﬁﬁﬁﬂgﬁﬁ $009PFpa40
openi ngs of the inpellers 3, 3 are opened and which cl ose the open
side of the casing bodies 4a, 4a. In the casings 4, 4, the opposing
10 sides of the casing bodies 4a, 4a are connected together by a

joint wall 43vhieh #8&f aitdrpddat thedeheraiop grtevEhitd gtldneRcat@de Bindd
having a plurality of ventilation holes are provided between the open

portions of 31® @ekehbetieseldd, The 3R genkb8icrss, & arbbafidialed fch

air-flow ng paths 41a, 41a provi ded between the perineter 15 surfaces

of the inpel kBEE ode PnARhd R Sh LELBR-GT Eeﬂéff%%%sﬁééiﬁv@ion%%ﬁﬂ@ e

front wall 5a forma |amnar flow portion F.

i _ T i
Concave whi ol e dgneePSTaneTPlord % acriiaks RegtBlye 95720 wni o

a support5pl q@g %E of a deep-dish shape is attached to the edge of
t he concave. % r plates 45, 45 are placed between the concave and

(e oAl pert OB URPRL LS o1 RSPl 6
v oush e Siahlol9S, PRENET % S, GRAEHLSLG BIgy P hE % Bifhe
AL RN R S R
the casings Ltla’acﬂ' ot %g'szi?llthe air-flowing direction. Moreover, the ion
10 generating sections 61, 62 of two ion generators 6, 6 are arranged
side by side at positions intersecting with the air-flowing direction,
the adjacent sides having the same polarity. The ion generating
sections 61, 62 of the respective ion generators 6, 6 face to the ducts
5, 5 from the penetration holes. Moreover, four parts
15 corresponding to the ion generating sections 61, 62 are opened at
the side of the holder 63 where it is attached to the ducts 5, 5. The
ion generating sections 61, 62 are arranged at respective openings
63a.
[0085]
20 The wind directing bodies 7, 7 have square frame portions 71,
71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back

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

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



The ducts 5, 5 are fornmed of a tube section having a 5 square-tubul ar

shape, the | ower ends thereof continuing int .
42, the upper ends thereof continuing igto t%@ghéﬁaﬁr@se%n Pﬁwr”g 5?%,5140
12, and the nmiddle part thereof in the Ui down direction being
narrowed down. Moreover, the ducts 5, 5 have: front walls 5a, 5a
extending fromthe bl ow ng ports 42, 42 10 al ong one direction of the

tangent |ineso@he8hf thief satharstae.gulte Meht andlbadd iwdlbekf tleé sguake
5b arranged approxi mately vertical fromthe blow ng ports 42, 42; and

two sets of apphexidPdy7 1/971'a%'tﬁbteaﬁhat’lﬁeﬁ'oﬁ*t%dl@ﬁh%cﬁ@n Satfd
5d continuing fromthe front walls 5a, 5a and back walls 5b, 5b. The

15 ducts 5, pyRhE ekl formlamnar flow portions F, F on
t he sides fac?ng theellcnpe f& , and to let through the air flow

bl own fromt@g @%\gw ng ports 42, 42, as lamnar flow, vertically
along the fr Q |1's 5a, 5a and side wall's Sc, Sc, 5d, 5d. [00811

20 Lne hron el R SRSk A E RGP LRI e
i P55, SR B LS RO s P
generalofs 0,.0,a00, 3,B0ten, | Lheyas Well 25y acoquel 20 45 coter
transfation %chgl/e‘épégg}%ﬁg 55%}?:1?10%4p0rts 11,11 on both sides into the two
casings 4, 4, eliminating foreign materials such as dust in the

10 suctioned air by the filters 8, 8. Here, the air suctioned into the
casings 4, 4 becomes airflow passing through along the circular-arc
guide walls 41, 41 around the impellers 3, 3 while being rectified by
the circular-arc guide walls 41, 41. The rectified air becomes
laminar flow at the laminar flow portion F of the air-flowing paths

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

[0087]

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

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

95 surrounded by the front walls 5a, 5a, side walls 5¢, 5¢ and side walls



5, 5 are divided into a duct upper body 51 and a duct |ower body 52
at the mddle part thereof in the up-down direct The
ERpih R hpT g gt

body 52 fornms a square tubul ar shape and par cen
thereof in the horizontal direction by td¥e joint wall 43. For 5 the
duct upper body 51, the lower part of the square tube sections b5la,
Sla separately arranged in parallel with each other in the horizontal

direction foggssdne TedidmgeRdrffirsi @6 ate tdreahgedtorstss ot whbls Had
is partitioned by the joint section 51b and the joint wall 43.

Moreover, at sbhghdpPehe %19 pfssbHehfsEEh YARRICHR G aBher RF AL BGAOTIdR.
nets 30, 30 are arranged for preventing foreign materials such as a

finger from bel &é’sdri{‘&ﬁie ta%gvfer?ﬁ@ bBSitHH ShdenedN3BElions fenerﬂ:ﬂﬁi b9the

generators 6, 6 I'on-generating sections 6 62 separ at ed

in the di fecwg pﬁ&&fﬁ%ﬁ%&ﬂﬂ& é'p,l é@%féh%‘éi‘oﬂgg%gem%%f§3' Bnaf, air

?ﬁnfrated by 1'on ? ers eeding section
at supp |es ower, ta ' 623
and a hol der - SEAOERE ala%fq%‘e’dvﬂﬁh*a%ﬁ@%%% iﬁ? WaEheane @lfRbadely
power feedin ection. Th t 6 f d

supply vol tag’élsrﬂ"‘awltﬁ?i%sqa&?eﬁié’ﬁ‘&‘g? ﬁ@%ﬁ%ﬁ r%aé%rﬁﬁgﬁn Igggt%ﬁéltf t he

one oo M 0 ofgER e LR, S SRt e
el ectrode convex_portions 6 gmpﬁa of peak d shapes and g

el ectrode ri ri@kd‘-ﬂ@lpa@@h@zﬁo 8iURy E’T“Vé1 %0 @F’é@t@tﬁﬁﬁ R"’o’sﬁ’@gﬁ

portions 6la, 62a, lish transl ation of PCT/JP2009/ 5514
of the air at%ugh wind speed, allowing the air to efc%lc?ent v 1nc1ude

10 positive and negative ions. Furthermore, a plurality of ion
generators 6, 6 are provided separately from each other in the
air-flowing direction so as to increase the number of portions where
the air may include ions, allowing the air to efficiently include ions.
Note that, in the present embodiment, an example was described

15 where the ion generators 6, 6 are arranged on the front walls ba, ba
which are at ends of the circular-arc guide walls 41, 41 while facing
the blowing ports 42, 42. It is, however, not limited thereto. The
ion generators 6, 6 may be provided at other areas as long as they
face the laminar flow portions F, F where the laminar flow of the air

20 indicated by the arrows X inside the ducts 5, 5 passes through. For
example, the ion generators 6, 6 may also be arranged, when viewed
from the side, on a straight line extending from the portion of the
circle where the curvature of the circular-arc guide walls 41, 41 is
constant to the portion where the curvature gradually decreases

95 upward or the portion where the curvature is infinite.



whi ch are arranged at the central parts of the guide el ectrode rings

61b, 62b, respectively. The ion generators 6, ar e fl SR
that one ion generating section 61 generat esEIE)g(%}ll{l?n\?%g?nodfngéh iIOe tﬁlé"t0

ot her ion generating section 62 gener at @8 negative ions. 5 [0084] For
the ion generators 6, 6, two are held in one holder 63. Two ion
generators 6, 6 are attached on the front walls 5a, 5a of the ducts
5, 5, respecfgoss]y, and separately arranged in parallel wth each
other in the air-flowng direction. Mreover, the ion 10 generating

sections 61, 62 ofI4 ¥ect, erh@enbealmbant of Gons earr enderf tiedairby si de
at positions intersecting with the air-flowing direction, the

adj acent si dggschavbpd ihhe rsaREwRR! Mehbired Reith whegesieh @trdatios achémns
61, 62 of the respective ion generators 6, 6 face to the ducts 5, 5

fromthe pe“%a%ho%ﬁéq!a%érs gtie%%eatpra&fgléﬂ RRths fAon®W18spanshnd the

t he i on generating Sections 62 are opened at the side of the

hol der 63, wh [k | : . gi | '
Cecti ons b1, De5thPeS SeFaBRITbR I HEL? 0 the odl R o AR e

i nd di ti hodi " : i . L
Wd| f?a:p_i Fﬁﬁ%?%@fﬁ?é&B?éﬁg?%%%@l&a’n TRt RS ohtpirEd de el o
and a uralit 1 I i .
art anged | " sadult ol i Phscn - DEaaon Hitet fof Sl pin, BRE-DERFRERS X

e squar x , ' . -
di rec? :Jg_ner e%ﬁgﬁﬁ@g Cgi?lf fzéaaggﬁ‘%gdie %;8%%3’? oté%a{aﬁ%&hgﬁ%
transl ati on of PCT/ 3P2009/ 055140 36 fornmed in the sanme shape. The

front and ba€Rmvke eBhancefe square frame portions 71, 71 are tilted

in the front-back direction relative to.the vertical direction. ., .
[ 00861 10 Conventionally, steriel ﬂeoatang Ibacterela by emitting

ization of
a positive ion H* (H20)m (m is an arbitrary integer) and a negative
ion 02 (H20), (n is an arbitrary integer) to react the ions has been
known. The ions, however, recombine with each other and
disappear, causing its concentration to be drastically reduced as the

15 distance of emitting becomes longer, even if the high concentration
can be achieved in proximity to an ion generating element. Hence,
even if the ion concentration of several tens of thousands of ions/cm3
can be achieved in a lower-capacity space such as an experiment
system, concentration of only two to three thousand ions/cm?® may

20 be achieved in a larger space such as an actual residential space or
work space.

The inventors, on the other hand, have found that, in an

experimental laboratory, 99% of bird influenza virus can be

eliminated in ten minutes when the concentration of 7,000/cm3 is

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



5The ion generating apparatus configured as described above is placed

in a residential room The notor 2 of the aig blower, i.s dbbM8Rbdhss140
rotate the inpellers 3, 3, so that the air in the room1s suctioned

fromthe suction ports 11, 11 on both sides into the two casings 4,
4, elimnating foreign materials such as dust in the 10 suctioned air
by the filters 8, 8. Here, the air suctioned into the casings 4, 4
becomes ai rf kewecpasatiog 6h500010/anéng THeeekihrinaltam aaiesgumiede Watl, st
41, 41 around the inpellers 3, 3 while being rectified by the

circul ar - ar c100pA8rMedd sxtt indkhe dire 1086hP hirel1 fini® heoeirsrdspechmrely .
flow at the lam nar flow portion F of the air-flow ng paths 15 41a,
4la. This | amiparisahy ihbAMAASSR oy lertoneiod frben 71000/ e t s

42, 42 along the circular-arc guide walls 41, 41 as indicated by the

arrows X of s feublg- ; [ k ; tehthl own out
fromthe bl o?mahg hor é%g,rg%&?ﬁ?g @ﬁaesgﬂgtgggﬁ?%@?%osn 50The

| am nar f| ow porti B1EX S L el R LSt 447

ai r-fl owng paths %]?‘g?ll:%fglg’nhf%er e\séli&e mﬁfeélgg%%g?ﬁ‘ﬁ%ﬁ@em%ﬂlgggg,a 5a
of the ducts_ 5 ,5 and the circular- ' : ; '

t he inpeller Wad.rkTquar]rF Har oFy 6%%5? @%ﬁg%ﬂ ﬂﬁ? n |€é§1’fﬁe}]§ lggé%tgg&sag?éoév%g)s(
in FIG 2 passes through the |am nar flow.poritions I d
by the front Wvér@é@%@&??Pi‘Jﬁgf%/ﬁgﬂ?lg tgnotnly el gg@éﬁ?%éé%g#%
transl ati on of PCTATRP2009/ 055140 .37 5d, 5d..The.lon generatQrs 6
are arranged 1o PHE &l AChIRYS E‘l@%\,cogﬁéﬂﬁ”&tbmf REioms %bﬁggee%l thit g%%%e‘
in such a manner of lamnar flow As described above, the positive
and negative Pe&d generated by the ion generating sections 61, 62 of
the ion generators 6, 6 may 5 efficiently be inclyded in the air
passi ng flirough a &Drﬁb@r@ﬂ%@éﬂm%ﬁrd%ﬂﬁr}i@@s%@%l %fﬁrﬁénﬂ W wal | s
5a, 5a in the manner of lam nar flow. Moreover, the ducts 5 5 are

narrowed dowpaationseFnTFdsherpahe aihdtaspsens outdsupoi@dmmn of theti on so
as to allow passage of the air at high wi nd speed, allow ng the air
to efficient lnsspoctiveénilhnsi3,i ¥ beanm esdgminae flowsarerindhdedunethe
plurality of ion generators 6, 6 are provi ded separately from each
ot her in the qidtsf, B)iwhildithecionogeserating sectionsdile Gtharmambanged at
portions where the air may include ions, allowing the air to

efficiently iypel lugeidanSowNobibhe®, F inthe ductsd)ts. enbidirmanivelpnthe
exanpl e was descri bed 15 where the ion generators 6, 6 are arranged

on the frgnt jwaldeshGatips sukii6hs F1e 63 meRdslsefbd hershgedlaarthar c gui de
wal | s 41,1%41 lﬁi%e facing% the bl ow ng ports 42, 42. It is, however,

10 SO D RSy m i A ke
lam nar flow 9f, 1Hen 8k sent out by rotation of the respective impellers 3, 3
becomes laminar flow. Placement of ion generating sections is not
specifically limited.
20  [0090]
Moreover, in the embodiment described above, the two ion
cenerators 6, 6 arranged in parallel with and separately from each
other in the air-flowing direction at a position where the generators

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

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



20 indicated by the arrows X inside the ducts 5, 5 passes through.
For exanple, the ion generators 6, 6 may als [ rangedo Wosh
viewed fromthe side, on a straight |ine ext gﬁ ]i%?]%a”}sfag%{gﬁg por?%’%ﬁuo
of the circle where the curvature of thetcircular-arc guide walls 41,
41 is constant to the portion where the curvature gradually decreases
25 upward or the portion where the curvature is infinite English
transl ati on aftePaativelpbde/H5aived3d0a88ly from each dthetr,invken t he
anount of ions per 1 cnB of the air discharged in a roomwas neasured
wi th the conhigflbatihgniinb&rient wo i on generators 6, 6 are arranged on
the front walls 5a, 5a of the 5 ducts 5, 5 separately from each ot her
inthe air flmy®ailg direction, ion concentration of approximately
7000/ cnB was obtained as a result. Thus, the sterilization effect for
virus in theg9psaaREneki M nation effect for odor attached to
curtains, clothes and the |ike can be enhanced.
Convent ! ofial 1y, st &5 bitRian Al WHAh RO BBRIRLLARE SIbATANG 2
positive ton |1+ ( ., (mis an arbitrary I nteger) "and a negative
ion 02-(H20) i: r bj LY -l . t, the.] been
0,02 (120) pelShdiagd0 HEPLIARE R SARE) i QoPRREleo A hane s
causing its concentrat.i. tq be.drastically reduce the 15 ..
di st ance of @pr#?hbs H’é@&%&?%@%@soeé%‘éwr{@ef% hﬁ‘gjﬁs'éo]ﬁc%ﬁﬂgfﬂ)n
can be achieve .inégro irritg to,an.ion geng&atin%.ele nt. Hence, ..
even i f the FEFHEBHERR: VAW SHUSHELYE PAF COHE BTG b aRdorpgenerating
ions/cnB can be achieved in a | ower-capacity space such ap .
experi ment s?@?éﬁﬁt‘é%ﬁﬁ%?ﬁilégit&n&fﬁp e)ntt]\%epglqrhr\ggﬁ@rﬁfgaﬁdsa
ions/cnB8 may 20 be achieved_ in a | grger spaclejgs%(j%, as an act,ual

C

resi dent 1@l ~ ¥pukeabseciion sifrvtew THESITARRAE & I WHATHIM O 2aion
have found that, in an experinental |aboratory, 99%of bird influenza
virus can begeneragngmpparatusn telxn$ asieceeriteal sesblomosidentied i on of
7,000/ cnB is 25 achieved, while 99.9% of the virus can be elimnated
wi th the ionillustrating the configuration of the ion generator 6a. The other

ion generators 6b, 6¢ and 6d have similar configuration as that of
the ion generator 6a.

15 [0092]

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

including opposing both side walls 1a, 1b having suction ports 11,
11 at lower parts thereof and separated from each other, and a top
wall 1c having two engagement holes 12, 12 at the central part

20 thereof. A motor 2 having output shafts 21, 21 on both sides in the
direction of rotation axis is provided at the lower part in the
housing 1, the output shafts 21, 21 of the motor 2 being provided
with two impellers 3, 3 that are housed in two casings 4, 4 to be
freely rotatable.

25 [0093]



English translation of PCT/JP2009/ 055140 39 concentration of

50,000/ cnB. The elimnation rates nean that, g f;40000\0h HSR8:8%doshs514d
the air, 10/cnB8 and 1/cnBremain, respectively. That 1Is, by increasing

the ion concentration from 7,000/ cn8 to %9, 000/ cn8, the remaini ng
virus is reduced to one tenth. 5Accordingly, in a residential space
for people to live or a work space, it is very inportant for
prevention of infedhoyesthsi voneHersB, 8ntwootmeist Al 5 pueirkspactivelst o
not only emt highly concentrated ions but al so achi eve high
concentrat i orarnange%sasi tilicheedning thspaodivid @aH9]flaw I upwhed ehlecxdicment
descri bed above, the lam nar flow portions F, F where the air flow

sent out by mpenarated b robetiwespedid yesperpiid enpeBer83b8corifse Hawvtanar
flow are included in the ducts 5, 5, while the ion generating

sections 61, S6ihchiée doh RgrRGabdrd 6, Garhdash,fédvwagdctivngy Feadh havife
ducts 5, 5. Alternatively, the 15 ion generating sections 61, 62 may

al so be agr angediont gbherLih weationk® 19 WHEnWAC]IhY Wigd @ﬁebﬁ&‘ﬂg;@édies
flow portions F, F where the air flow sent out by rotation of the

respective i mpelj8i$3d & B@%mdﬁ@%?%%gﬁggﬁ?g%gg] 95, | Whove

generating sections i's not specificall (

6. 6 arrangedlr Ao BE A EELs Pl BE, AXRMEE e Bl d T B AT PiRER
o 110010 GHE 9 i3 PO A SRS LBEcRERGE P s
Engl i sh Lt andP At URmGr T SERPrRblss st s tHoie 86 e So anWiEeed to B

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

[0094]

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

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

of the engagement hole 12 on the front side is tilted forward relative

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



alternatively be arranged separately fromeach other in the

air-flowi ng direction. {0091] Enbodiment 2 SAQ.1enbodh B0t plofMbosibsio
the ion detecting apparatus according to the present invention is

applied to an ion generating apparatus W4 1 be described bel ow in
detail. FIG 4 is a vertical section front viewillustrating the
configuration of an_ion generating apparatus according to the present
i nvention, whidesisriittedshbackgard refative 4 thectarsivadidivestiony Moreover,
illustrating the configuration of an ion generating apparatus. FIG 6
i s a verticathedouisbng di igediviided iintaisnrappenybotdy aovhfi lgurent hady o thke
i on generator 6a. The other ion generators 6b, 6c¢ and 6d have simlar
confi gur at i omidslle patrt dherdel irotheepedewar difactibh] 088R1gs 4, 4 beirke
housing is denoted by 1 in the draw ngs, the housing 1 including

opposi ng bot meitiedwat the llawek bhdigvivinglesdraéioh, Poicing Mouhtedttltheer
parts thereof and separated fromeach other, and a top wall |c having
two engagenenpplelieslyl2, 12 at the central part 20 thereof. A notor 2
havi ng out put shafts 21, 21 on both sides in the direction of
rotation axi §egslprovided at the |lower part in the housing 1, the

out put shafts 21, 21 of the notor 2 being provided with two inpellers

3 p3auhat are NoUsTRdiiinp¥RcARS] BGsem it ldk fihBElIkrd HadiAle. 25

plurality of blades 3a with the side of its rotating center displaced in
the rotating direction relative to the outer edge. In other words,

10 they are Sirocco impellers (Sirocco fans) having a circular cylinder
shape. One end of the impellers 3, 3 has a bearing board, output
shafts 21, 21 of the motor 2 being placed at a shaft hole opened at
the center of the bearing board, which functions that the air taken
in from an opening at the other end to an air hole at the center is

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

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

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

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



English translation of PCI/JP2009/ 055140 41 Above the inpellers 3, 3,
two ducts 5, 5 are respectively arranged as tgib@n$8ehdiRRS Hchab2009/055140
individually flow upward the air generat by rotation of the
respective inpellers 3, 3. The ducts 5, i ncl ude ion generators 6a,
6¢c and 6b, 6d, respectively, each having 5 two ion generating
sections 61, 62 anﬂ nclude wi nd directing bodies 7, 7 arranged to be
renovabl e at V&R 8@ t¥d.es 12, 12. Above the ion generators 6a and
6b, a collec |n§ ﬁlectrode 66 that collects the generated ions and a
measur enent n 67 that measures the potential of the collecting
el ectrode 66 are so arranged to be 10 adjacent to the ion generators
6a, 6b with their Mougiovedi tle cdsingst4.0h formpdreashape wif deephdishes,

j uxt aposed arrangenent direction of the ion generators 6a, 6b. Note

t hat the not ancldihgmealsieg dodie8S4andadasvimgstie chcabmshirt lgmédamaﬁﬂs 41,
bl ower. [0094] 15The housing 1 further includes a bottomwall id

form ng aspl diaand epeaigge fombtbwirig portavd| 42 eiraiddindacke latteisf4b,

continuing into two sides, front and back, of the bottomwall id
the suction @drinswhich bbrpioe é&ﬁe@oﬁ@ﬁ%}ﬂy\ﬂﬁe ppehiRgs bf‘@h@@hﬂ)(ﬁlé&%
walls la, I'b, filters 8 are attached that allow passage of the air

20 sucti onedgby ﬂeem?é@@di @i whick clémid spgﬂt‘élae rbf&%téaslﬁg b’b%lég 4a,

elinminate foreign materials inthe air to purl y the air. EacCh

engagement hgles i, oéﬁoéinég dsOfy 0 & é1 sacia{ ! 9?9#:&1%&1%& ts

| ongi tudi nal directio belng ront and e i nder surface t he

Shgagement Nehgetteaty LYy mﬁqw@%ag%@mfﬂéﬁ% oMaEhdehald ve 25 to

the verti cal € i nner surtace’ther e back

English tg an%)eﬁttﬂgﬁoﬁfpf%é ‘b‘?%oﬂgéﬂi? ap urahty of ventilation holes are
' provided between the open portions of the cover plates 4b, 4b and
the filters 8, 8.
[0098]
The portion corresponding to the motor 2 at the joint wall 43
15 has a concave which is dent toward the side of one casing body 4a,
while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21
20 is inserted through the shaft hole opened at the concave and the
central part the support plate 44, the impellers 3, 3 being attached
to the output shafts 21, 21. Moreover, the upper end of the joint
wall 43 is extended to above the casings 4, 4.
[0099]

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



side is tilted backward relative to the vertical direction. Moreover,
the housing 1 is divided into an upper body anglish tha@sMaion BRI E00b/HES140
m ddl e part thereof in the up-down direcjjon, casings 4, 4 being
nounted at the | ower body while ducts 5, bei ng nounted at the 5
upper body. [0095] The inpellers 3, 3 are multi-blade

i i [ f blades 3a with the si foit
rorating centBRogE PSR sholnthe SPRer ngdn Humed ﬁgia%ﬁaﬁpf:é@@ thee

t dge. th , 10 th re Sjracco inpel]ers (Sirocco
Fansy havi ng IORTRE OIS 3 (AAERS SHESE endhumeal cophin fmgeinterthes, ;
h a bearing board, ou t shafts 21, 21 of the notor 2 being place
a? Sa shaf tI h%ingags EgPEtShleZ,cle%t@& shemmed dleaparigthargot inkhiech

functions that the air taken in froman opening at the other end to
an air hol e &P dawrcdiestionsheaimg erwoyeed tovm beMermovenethy duets 8a5
on the outer circunference. [0096] The casings 4, 4 has

ci rcul ar - &r c hgiedronbiwallg 5a, 52 arranggdi alenchéhelinkl extegeing fren the
rotation of the inpellers 3, 3 in the rotating direction to increase
the speed of bi¢wirag portavd2add thl e dire2biopont shetPangdénpheredbiuear d
froma part of the circular-arc guide walls 41, 41 to one direction

of the tangeoirchilaearofguitie walleulaulanadbice wells 54 5b fdrardsaeh of
the bl owi ng ports 42, 42 forns a square-tubul ar shape that protrudes

froma part ebprbeifintélyl vértadd Pohdshabldwidd potds 49 90e A6kt OBf
of the tangent |ines of ‘the 25 circular-arc guide walls 41, 41 and in

e SRy AR S A B R, . oo

10 from the front walls 5a, 5a and back walls 5b, 5b. The ducts 5, 5
are configured to generate laminar flow from the air blown out from
the blowing ports 42, 42 along the front walls 5a, 5a and side walls
5¢, B¢, bd, 5d such that the laminar flow vertically passes through.
[0100]

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

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

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

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



Mor eover, the casings 4, 4 formthe shape of deep dishes, including
casing bodies 4a, 4a having the circul ar arc mQuide.Wadtos .ebtrirb2obdiomned
openi ngs for blow ng ports 42, 42, including cover plates 4b, 4b in
whi ch portions corresponding to the open‘%gs of the inpellers 3, 3
are opened and which close the open side of the casing bodies 4a, 4a.
The opposing sides of the casing bodies 4a, 4a are connected together
by a joint wahbpeandpagtitionddat the ceutensheread intthe/barizpatabn
plates 9, 9 having a plurality of ventilation holes are provided

bet ween t he dpsrctpor bydie joint malt43er Frirathes dabt uppeartepdyhdls the er s
8, 8. [0098] The portion corresponding to the notor 2 at the joint
wal | 43 15 hdswar part af éhehiqaianestubensedtowas 81606 1ai sig aoh telyeamsigeyl
body 4a, while a support plate 44 of a deep-dish shape is attached to
the edge of themehkdweithRddiestldeireshd hortorant diterteash batmeene he
concave and the central part of the support plate 44 to hold the

notor 2 ip acsafdmiakesormemet thedethipéedtivn Gubpundshapisitibtned by?bhe
is inserted through the shaft hole opened at the concave and the

central part '6ﬁﬁ SHBREI 51B!AlE tHE jointawh]TRES .| eMordovar Pet Ti8e apprenadd
to the out put] shafts 21, 21. Moreover, the upper end of the joint

wall 43 is e casi : ,
5 are forned)é)t(t;fec ngﬂﬁ%guggﬁﬁgﬁyﬁ)&Vﬁg@g&l nné%tgwgingf%}?g%ﬂ%%&?fbﬁ
PCTOP2009/ 055140 44. s [e- : e I ‘
continuing i %’trggfe ﬁﬁhﬁqgo\%e%ﬁ g’gg{eg&%}%hﬁqg% a% h%eﬁ{[}%\ggrf r(g%g%elt errgs% ted
conti nui ng iﬁto taﬁ%engag‘gmnt hol es 12, 12, and the mddl e part
thereof int Eo%lp- fH"4Pecti on bei ng narrowed down. Mbreover, the
ducts 5, 55 ﬁiéﬁ front walls 5a, 5a arranged along the |ine

ext endi ng}ofrJ L bl owi ng ports 42, 42 to one direction of the

tangent |ines of t circular-arc guide I.s 41, 41, and back  wal |
5b, ng arr anged apﬁﬁéx‘f’ divechng pedres )l?,gh]}%%‘ée BQBW?\SW}BF@O%?D%;L

Two sets of approximately-vertically-arranged, side_walls Sc, .Sc, 5d,
5d conti nue ﬁpwith an m\;/erse-trapezm)c/i cross-s%ctlona shape 1n *ave front-back

direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back

15  direction within the square frame portions 71, 71 and tilted toward
one side in the front-back direction relative to the vertical direction,
and are formed in the same shape. The front and back walls of the
square frame portions 71, 71 are tilted in the front and back
directions relative to the vertical direction.

20 [0103]

Each of the ion generators 6a, 6b, B¢, 6d is housed in a case

60 of an approximately-rectangular-parallelepiped shape, including
two ion generating sections 61, 62 separated from each other in the
direction approximately perpendicular to the air-flowing direction of

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



10 fromthe front walls 5a, 5a and back walls 5b, 5b. The ducts 5, 5

are configured to generate lamnar flow fromghe.air blo f
the bl ow ng ports 42, 42 along the front wal I%Qfg?rag%aqgﬁ%g?g{ém&g 540

Sc, Sc, 5d, 5d such that the laminar flo# vertically passes through.
[0100] 15At the front walls 5a, 5a, penetration holes corresponding
to the ion generating sections 61, 62 are opened, and the ion

generators Ggenébatdis, 6 Bdbhnee argangdd iom hr detroiedulstidie 63, having
penetration holes. At the back walls 5b, 5b, a circuit substrate 10

connect ed t o dishalcosledirodes dlen@Rt fien ity aGiealésd shdpetdit] 28duction
measur enent section 67 and a power line, as well as a cover 20

covering theglddtebillés 8UBS BEBlh clOsinget HOARGrgbQleddrodes 61MBROVer ,
the ducts 5, 5 are divided into a duct upper body 51 and a duct | ower

body 52 at t’l%é“iif&%h%rggféle&t%%@%lia“ 69RCs e e AN di%Eth%e whteh
or onh of

duct | ower body 52 f a square tubular® English translati

PCT/ JP200g/ Ogﬁélé%‘iéagé‘oﬁsoﬁgﬁpgd%re&b{d.o"Ffli% Qﬁﬁgpgfﬁﬂgﬁgcéms%ﬁe ih

t he hori zont irect e joint wa uct upper

bod , h . is .
separat o y afeaRGBHE oo PE R RRIRED 08 wife cafing the

direction forrtr% one 5 contj.nui ng, gorﬁg&n at _the joi ntt-secti on 51b,
and is partit] ﬁ’éb"%ﬁe{l%afl@ign% LN PEHOAT AT e B RO | 43!
Mor eover, at bgﬁ pper end of the duct upper body 51, protection nets
30, 30 are ar[ 6Ed for preventing foreign materials such as a finger

frombeing inserted fromithe outsjde. 10} 0102 The wi ..
i recting bodies 7AtANTEeRRASIN Fighe t%@r%qf%fr@dﬁ%ub%r#% A4 circuit
i nverse-trapezoid cross-sectional sgég_e in the front-back _direction,
and a pl dfal iSM%S‘éﬂfaf\ﬁi b igiprevidedgon sukigh rcuitelemantgraideparat el y
arranged in parallel wth each other in the front-back 15 direction
within the sduansistemandppresishangs arg araadged) tleel cingual qubsioase det i n
the front-back direction relative to the vertical direction, and are
formed in t hdsanme shapsterTirentfamnenlabdsdek innetterbBotganambme the
frame portions 71, 71 are tilted in the front and back directions
rel ative to tighwailtagaht dheedtlé epposite from the negative ion generating
section 62. The winding direction of a winding wire of the booster
15 transformer 65 is determined such that the flux leaking from the
winding wire becomes approximately parallel with the juxtaposed
direction of the ion generating sections 61, 62 near the ion
generating section 62 (indicated by the dashed line in FIG. 6).
Synthetic resin is filled between the electrode substrate 63 and the
20 circuit substrate 64, and around the booster transformer 65.
[0105]
A set of the ion generators 6a, 6b and a set of the ion
generators 6¢, 6d are arranged such that the negative ion

generating sections 62 are facing each other and the generators in

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



20 [0103] Each of the ion generators 6a, 6b, 6c, 6d is housed

in a case 60 of an approxi matel y-rectangul ar ‘ﬂ%@i!{sﬁlnlaﬁélagﬁ%B%T)%Jﬁ?da@mssmo
including two ion generating sections 61, 62 separate rom each

other in the direction approximately per%’%ndi cular to the air-flow ng
direction of 25 the air generated by rotation of the inpellers 3, 3.
The ion English translation of PCT/JP2009/ 055140 46 generators 61,
62 are arrangedpendiuler¢otthedersiwsinadereadiomaviChg shits drarapparated
el ectrodes 6la, 62a form ng a peaked shape and induction el ectrodes
61b, 62b enclfeshnond hexidimekdrigee sdleothiadas thd airRewinEhdirdictiomar JEhe
el ectrodes 6la, 62a generate corona discharge when 5 high voltage is

appl i ed t her ¢619.gehiratiegnéd@ivias 60N62 afseghoing tomeganes Sai, B, Be¢Bidon
61 to generate positive ions while causing the other ion generating

section 62 t@r@%’ﬁ@ﬁﬁgl@oﬂl@g@ﬁic‘t%,@ﬂ%m{tﬁé%he%aﬁbﬂ Bblde, OPPOSi te
fromthe el ectrode substrate 63, a circuit 10 substrate 64 is

provided gn ipigh] circuit elements such as a transistor and a
resi stance are arranged, the circuit substrate 64 having a booster

transformer (boost eipd 86’1%&%5% cPor19606 6o s @rhftel B Egvnl‘éxgézllﬁ%%%tctféﬁe

side opposite fromthe negative 1on generating sectl

i ndi di (i 9% , 5
R L s RS T s Rt

b i mat el | el weth.the | d. di ti f. th
e enor s BT BB bl b DB AR RS R b

i ndicated by th hed | i j |G ,6). Sypthetj in.is filled
Cervecs. the. ebiFeBa ShSeb T Skne Y0NS W REIR L BALhAEE
and around tgie booster. transforner 65. [01051. Eﬁ set of the ion
gener at or8 s&eteg gﬁgtlguieeriygnp e PnsyEtReratsidipEhe don geaeratiniged

such that the negative ion g}(lanerati ng sections 62 are faé:i n,% each
other and t h&egapBpfiZora? phthe respective 1on generators 6a, 6b. The

electrode surface of the collecting electrode 66 is so arranged to be
approximately parallel with the direction in which the ion
generators 6a, 6b are positioned side by side (that is, the

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

20 electrode 66.
[0107]

The ion generating apparatus configured as described above

is installed in a residential room. The motor 2 of the air blower is
driven to rotate the impellers 3, 3, by which the air in the room is

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



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

English translation of PCT/3P2009/ 055140 47 @ﬁ?ﬂ_)’gquls@alﬂilo@ngh@/Jf)MQm55l40
air-flowng direction. The sets are separated from and | axtaposed to

each other in the air-flowing directi on.*8rhe i on generating sections
61, 62 of each ion generators 6a, 6b, 6c, 6d are facing to the duct
5, 5 fromthe penetration holes. 5[0106] The col |l ecting
el ectrode 66casirigs4pd diminptiaefdreken eratmialiesiely pagluat In the
approxi mately rectangul ar shape that coI | ects ions, the el ectrode
surface t her suttibeedgiarhyatiye diltersps,oki nFleyet the her suntignadriato the
sections 62, 62 and exposed into the ducts 5, 5 so as to 10 detect
particul arl ycagiggsi 44 ifora sdeneimairefiodwybyt blee icdxrcujanmatg’uides»eaﬂis@ils
62, 62 of the respective ion generators 6a, 6b. The el ectrode surface

of the col | eqtli Mt @ ehe AaeHAlerss3,s3) thid kitgatht aiflvaprrsekngehedygch
parallel with the direction in whi'ch the ion generators 6a, 6b are

positioneg Sla%@%hélcd?cdlfab% ol gmdfeh@aﬂé 414 Ppeshid thierlsobiian wirtkhe
i on generating sections 61, 62). This al lows the flux | eaki ng from

the booster i q%fgrgﬁa%m@v‘é 1351 Grts tARR @Mtz y parallel with the

el ectrode surféce e co ecting el ectrode 66 at a portion
opposite fro pg]nl on generating sections 62, 62, so that the flux
mnimally inter ks with the collecting 20 el ectrode 66. [0107]

Ine 1o gener a1 agper o WyEe0e el IRGSIETCERARRIE S
grTven, 10 1o ate e L DEHL L8 R gl G BeRL Db RSP
10 an ion generating apparatus. Serving as the center of the control
system is a CPU 81, which is connected by bus interconnection with
a ROM 82 storing information such as a program and the like, a -
RAM 83 storing temporarily-generated information and a timer 84
for keeping time. The CPU 81 executes processing such as
15  input/output, calculation and the like in accordance with the control
program stored in the ROM 82 in advance.
[0109]
Further connected by bus interconnection with the CPU 81
are: an operating section 85 for receiving operation to change the air
20 volume of the ion generating apparatus; a display section (means
for outputting a warning) 86 constituted by an LED which displays
information such as a warning, an operating condition and the like;
an air-blower driving circuit 87 for driving the motor 2 on which the
impellers 3, 3 are mounted; and an A/D converting circuit 89 for

95 converting an analog voltage measured by the measurement section



English translation of PCT/JP2009/ 055140 48 casings 4, 4, elimnating
foreign materials such as dust in the suctioned air by the filters 8
8. Here, the air suctioned into the casings Anelighigpgation of FCRAPL0PYERR140
by the circular-arc guide walls 41, 41 asound the inpellers 3, 3, the
| am nar airflow passing through 5 along the circular-arc guide walls
41, 41 toward the blow ng ports 42, 42 which blow the air into the

ducts 5, 5. B@L8l: HbGsufed $ha pokesliallicfghamolldcttid aldcbebRCHETRL &

configuration of a control systemin an ion detecting apparatus and

10 an ion ge%%éges%}gge%%% iéaaé/gga@%%bt WRotSPhEE t19¢ chllecHagt r ol

systemis a ich i s connect us I nterconnection with a

ROM 82 stori pg.denf s 6Bl 0D RUEH, AS BnPLAOAM ANAHIR b RN 83

storing tenporarify-geherate ion and & tiner pi ng
time. The CPU.81. cute SSsin as. 15 4 / Qu .

cal cul ati on ﬁ}ﬁﬁ:Wﬁggi }%&&%ﬁM@oﬁ)&aﬁm ‘?’hﬁ?%g{%g\% &%%%%F%er 84
stored in_the 8§%n advgré%. 01091 Furt her connected by
bus i nt er®onfERFHETGHRA 109 188 aNaTatlSoner ati ng section 85 for
recei ving opmﬁﬁi&fn to change the air 20 volunme of the ion generating

apparatus; a ay section (neans for outputting a warning) 86
constituted by an LED which displ informati on,such_as_a warni ng,
an operating condi m%oﬁ?ﬂ}lﬁ wéeﬁi%iw@utmtsﬁ&ceér%% &t 87
for driving the notor_2 on which the inpellers 3, 3 are nmounted: and

an Al D convercohngetad biihusmteseonsecsen avithridieab PAA sl logre sorageted to

measured by the measurenent section ] .
control inputs PC1, PC2, PC3, PC4 of the ion generator driving

10 circuits 91, 91, 91, 91, respectively. One ends of the respective
outputs of the ion generator driving circuits 91, 91, 91, 91 are
connected to the positive electrode of a 12V direct-current power
supply E1, the negative electrode of which is connected to ground
inputs G1, G2, G3 and G4 of the respective ion generators 6a, 6b, Gc,

15 6d and to the ground potential. The other ends are connected to
the power inputs V1, V2, V3 and V4 of the ion generators 6a, 6b, 6¢
and 6d.

[0111]
In the configuration as described above, every time the timer

20 84 times a given time, the CPU 81 inverts on/off of the control
mmputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes
the ion generator driving circuits 91, 91, 91, 91 connect/disconnect
the connection between the power inputs V1, V2, V3, V4 of the

25 respective ion generators 6a, 6b, 6¢, 6d and the positive electrode of
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potential of the collecting electrode 66 int g:n% &“?DSE %E&@'ﬁz%o&/&mm

take in the voltage. Note that the collectin

measur enent section 67, the A D convertiffg circuit 89, the CPU 81,
the ROM 82, the RAI/1 83 and the tinmer 84 5 constitute the ion
detecting apparatus. [ono] The output sides of the output interfaces

88, 88, 88, 88 darmgediedehy povser stigpBoRNest bosrypiderd tien&PU 81 are
connected to control inputs PCl, PC2, PC3, PC4 of the ion generator
driving 10 cigrmelts 91, 91, 91, 91, respectively. One ends of the

respective outputs of the ion generator driving circuits 91, 91, 91,

91 are connected tgTEhe Eoé'thhﬁ?g ehast bpeﬁlﬁhgasléamiiﬁﬁﬁé f&ﬂﬁrt%%t

power supply El, the negative electrode o is connected t

g10un 100 3ol oo 0 i A 85 ﬁ%gzs«?ﬁg%%g% 13 P
Coineh oy 8 PO AISe ey RS A B R
gxf;fyft:)?mmhﬁa;?é%h%@%n@y iy oé%%e‘gs% O 4R 5 one
gener ator L X0 S 8 S B R A R £
v Vs C?,Z”ﬁﬁé{ld' nputs tPé{“’“P&%“é‘x? Yot Sontrel ing e B, B8 ‘%%592{%
“on” and “off” in the same phase. This makes the ion generator
10 driving circuits 91, 91, 91, 91 alternately connect and disconnect the
power supply to the respective ion generators 6a, 6d, 6b and 6¢
every other second. Hence, the ion generators 6a, 6d and ion
generators 6b, 6¢c are alternately driven every other second.
[0118]
15 FIG. 9 is a circuit diagram illustrating the configuration of
an ion detecting apparatus except for a control system. The ion
detecting apparatus includes a measurement section 67 and a
collecting electrode 66 provided on the component side (front side)
and the detection side (back side), respectively, of a circuit substrate
20 which will be described later. |
The measurement section 67 has a resistance R4 that pulls
up the collecting electrode 66 to the 5V direct-current power supply,
both terminals of the resistance R4 being connected in parallel with
a condenser C1. The collecting electrode 66 is connected via a

95 protective resistance (circuit element) R1 of the measurement



25 respective ion generators 6a, 6b, 6c, 6d and the positive

el ectrode of English translation of PCT/JP2009/ 055140 50 the
direct-current power supply El at every gi ver gifhdranyifips 9fFCT/IP2009/055140
FIG 8 is atimng chart of driving signals input fromthe respective
out put interfaces 88, 88, 88, 88 to the control inputs P01, 5 P02,
P03, PO4. The driving signals input to the control inputs PC]. and

PO2 al t er nat gk¥tib@MBRto aCRon fifkePIAcSREMBRABE anddferofttin angpkfepnd
at 50% duty cycle, while the driving signals input to the control

i nputs PO1, KegnddidebPIENY rEWHiEIlii'a i‘{)ﬁé%é’lg@?{ﬂ RO ERg8l hetecithe

ol
"off' in the sane phase. This nakes e 1on generator 10 driving

circuits 91, iﬁ%er%im?&t ahharrasglyyconnect and di sconnect the power

supply to thé respective Ion generators 6a, 6d, 6b and 6c every other
second. ancz 15§f i on generators 6a, 6d and ion generators 6b, 6c¢C
are al ternat Py iven every other second. [0113] 15FIG 9 is a

appar at usSexcept | dORBNLT e} s EPak Aehdundliths 884 iR fotifhtRed fidebe
TS 8 T R A A AR o

2, S SRS el s SRR Rl L
MR RLRRIE I b ARG R

parallel with ) . )
R3 is connected to the protective electrode 69, while the connecting

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

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

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

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

25 operation amplifier IC1 forms an impedance converter of an



a condenser 01. The collecting el ectrode 66 is connected via a 25
protective resistance (circuit element) Rl of_the nmeasure
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non-inverting input 68 of an operation adplifier (converter) IC 1 in
whi ch a resistance R2 is connected between the inverse input and the
output. [0114] 5The output of the operation anplifier ICL is

connected to éﬂﬂ?hﬁ%&tﬁ)&fiﬂégﬁeé@f ARGt R HNGh LTI eloRIfb Y bca%m%ﬁﬂ?éi

with the respective condensers C2 and C4 connected to the groun

potential . Tfiﬁvéﬂﬂﬂ% ?'ﬁ& oRk @bt@ﬁﬁ‘é’?%i‘tﬁ@%&g%%ﬁ the aifle!

resistance R3 is co ted to the protectlve | ectrode 69, whi

connecti ng 1 Qhﬂtall% té*c"ﬁ 91%?1da conn tﬁﬁg%ﬁ?e ( s?tg)nnec ﬁ?ﬁsl S

connect ed tO e outp term na

S;;Igalr th Lgr t E%Eﬁéﬁkq%‘)%ﬂgﬁ%é;?@%f g%ré cui u@@ﬁ“%%ﬁ%‘?% 09 ﬁ]g)te@%} Qg(?lr ode
69
oo encl o, s e 0,51 BELTALFNgE ARG AR BByl 1

connect ed tO[B?EE termnals of the protective reS|stance R . [0115]
In the circui Lcribed above, when negative ions are collected by
the collecting el ecgtrode 66,. the negative char havi ng 20 negatiyve
ons charges the cORRERAEE: Bhe 8HREE (BT GOC It @E@r%fgomaefepﬁléw
66, Iomerlng t he. potential of the onnectln%jP0|nt bet ween t he

condenser O l&ndis deadrerseail e SOMMES RO Hhifereakanae yotumel the

bei ng appli ed to the non-inverti nﬁ i nput 68 of the
resistance R3, allowing the protective electrode 69 to maintain the

10 same potential as the collecting electrode 66 via the resistance R3
having a resistance value of one hundred-thousandth (10k Q )of the
resistance R4 (1G Q)which pulls up the collecting electrode. This
prevents, therefore, the electric charge held by the ions collected by
the collecting electrode 66 from being conducted on the surface of

15  the circuit substrate along the path from the collecting electrode 66
to the operation amplifier IC 1 and moving outside the area
enclosed by the protective electrode 69.

Note that the protective resistance R1 is not limited to a
resistance, but may alternatively be a series-parallel circuit of a

20 circuit element such as a resistance, coil or the like for a purpose

other than protection.
[0117]

FIG. 10 is a plan view illustrating a conductor pattern of a
circuit substrate of an ion detecting app'aratus. FIG. 10(a) shows a

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



operation anplifier 1Cl via the protective resistance R. The 25

operation anplifier I1ClL forns an i npedance cqnverter . of L
translation of PCT/W009/ 055140 52 anplif i caﬁg‘élhs%‘e"“asﬁ%é’“%?Cfﬁgm%t"?{ﬁgt%ﬁ“e”

out put thereof fed back to the inverting® nput, the potential of the
out put being the sane as the potential applied to the non-inverting
input 68. This potential is output fromthe output termnal of the

connect or CNmyunatddevhilecBIGt 20040 Roves aarorahadtog paitémyef vhé backor
the ground potential. [0116] Mor eover, the output inpedance of

t he oper ati oguafild 6 @hicBliliscallading edoatirbd e BBughd abmpardtdctioct he
resi stance value of the resistance R3, allow ng the protective

el ectrode 69]&tFBH86GH fird Rrddd s aMhePIRtting edscti-bde 66l isedbtfdcally
el ectrode 66 via the resistance R3 having a resistance val ue of one

hundr ed- t housandeptd L OkBRXRE doR@dcst ??@ﬂﬁ%g ) CAS fPon VBh A cRUY ShaP

the collecting electrode. This preven therefore, the electric

charge hekd Qﬁrgﬁﬁhi}ﬁggs %%'F %%%g?vl?%e EoE&% Pl | ]! a%he&ﬁf}ﬂgﬁgﬁ%c%fgn

I
bei ng conducted o surface € circu substrate a

h f h [ I i i £ i
D o e L REL R LR PR el PR 201 D RIR}A5h o 1
Note that the rot%ctivg resistance RL is not |imted to a
resi st ance, t‘fﬂﬁdﬁ‘&yo%P? tfeﬁQtl vely be a series-parallel circuit of a

20 circuit e|SEE§L such as a resistance, coil or the like for a
pur pose othel protection. [0117] FIG 10 is a plan

on et eot ng. apparHABTORIAveIgea T iioNe CRols BE e tloopua BlagErde
the fr ontlosuré‘Gagg t g };Aa{]élficgu?fa%ierfgglgs a?rll eag)%r]]rtox?lliately laterally-facing U
shape in planar view with one side in the longitudinal direction of
the circuit substrate of an approximately rectangular shape having
a missing portion K, and is electrically connected to the protective
electrode 69 enclosing the circuit element on the front surface by
15 the through holes 69a, 69b. The protective electrode 69 on the
front surface further encloses the conductor pattern described above
and a conductor pattern connecting the protective resistance R1 and
the non-inverting input 68.
Since the plane configured by the above-described conductor
20 pattern and the protective electrode 69 enclosing the protective
resistance R1 is approximately in parallel with the plane configured
by the collecting electrode 66, the flux leaking from the booster
transformer 65 minimally interlinks with the protective electrode

69.
25 [0119]



English translation of PCT/JP2009/ 055140 53 nounted, while FIG 10(b)
shows a conductor pattern of the back surface on which th %I%cgi n
el ectrode 66 and the protective el ectrode 69 E&Flghfré‘?sﬁf'ﬁ “°f'ef’|(f§/ 200970551
collecting electrode 66 is electrically &bnnected with the conductor
patterns on the front surface by the 5 through hol es 66a, 66h, while
one term nal of each of the protective resistance Rl, resistance R4

and condenser O i FIconnefd £¢rhphidehspnibesientRad tie€ BontOItBlichef
protective el ectrode 69 enclosing the collecting electrode 10 66 on

the back surta tfv%r{&xs%iﬁppésﬁi@c%b%!ﬂé ﬂlﬁhﬂcféi‘ b8 dfRRbPged fIARRd Pon

pl anar view w one side in the longitudinal direction of the

circuit subs%ﬁ%&a gnggl(glogpoghng&)al yThgq{(ﬁ@%%ﬂ SH8RR HHRVENG2

rer} Zilt Pgdgogtg- o A o ![s e iéctcor%:;iél I%/ cé(i[m;cte‘ t{(m){.t he(gir:{ot ecti%/))e/ 5
tsB(raf ;Egoggt\t ﬁlg??]é? %lé)g eégg[.n%?%e.pr%@lécﬁvep ellnlel-c r8de1?lg§ onh{%e?r ont
surface T4 MSLIShELoMEs LF ARkl RRLLPLY deegrhadabove and @
el S B T e,
PPN i b s
protective elbogyr birormovhignymsare disphangednwall par/ JPROAON055140 54

concentration obtained at 480 discharges/second, which is the
10 standard number of discharges, corresponds to approximately
1,800,000 ions/cm?®.  When the number of discharges is 35, for
example, the ion concentration of a value slightly exceeding one half
of 1,800,000 ions/cm?® may be obtained. Here, the ion concentration
corresponding to 35 discharges as described above is set, by way of
15 example, as the number of discharges corresponding to the lower
limit of the ion concentration which should be detected as ion
existing.
[0120]
FIG. 12 is a graphic chart illustrating the variation amount
20 of an electric potential measured by the ion detecting apparatus
before and after discharge with respect to the number of discharges
from the ion generator 6a (or 6b, 6¢, 6d). The horizontal axis in the
chart indicates the number of discharges per unit of time
(discharges/second), while the vertical axis indicates the variation

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



FIG 11 is a graphic chart illustrating the concentration of negative

ions with respect to the nunber of discharges fromthe i EPS
6a (or 6b, 6c, 6d). The horizontal axis in t%élghg' g S?a:%lﬁra%%g?es ?%%5%540

nunber of discharges per unit of time (mMber of 5

di scharges/second), while the vertical axis indicates the
concentration of negative ions (10,000 ions/cm at a position
separ at ed byb2skem dhay ehbotve thepedriatiohacepoteritial wikeh the eatrogndosy
7 fromwhich ions are discharged with air. The ion concentration

obt ai ned at 486 pdirscliee/besiBEcpis 26WDI48% | &HiketH sslidrites dhowbigie of
di scharges, corresponds to approxi mately 1,800,000 ions/cnB8. Wen the

nunber of di gaRRItYSS 1h Hotentia®atRFEIPHEY. t he ion concentration of a
val ue slightly exceeding one half of 1,800,000 ions/cn8 nay be

obt ai ned. Hefgjoihe ion concentration corresponding to 35 di scharges
as descri bed above is set, by way of 15 exanple, as the nunber of

ci schar geg cor 1 oPLAYHEN o RONSLLR! ihPbrd e P ponseaksthen

mﬂich srould be detec as 10n existing. I's a grap
t illustrati _ St : o
moasured by £ Pen CERiHAAEL AN, £245 w2 & EdEpta R nar o
Lo e B bR PR RE P B P R
f disch i1, 0f .t i.sch / d), whil h
] R el Vet I e R
tput t 1 f t . h l.i sh i .
PCT! 3P2000] 0Beigrrsh Oy BErPmackE hond1aite DIARAEGRE R BOR AP E 410% is
when the surrounding tenperature/humdity is 26C/ 48%. while the solid
line shol® t ket warther werst erssoteblie gnvaronmendonwhictp 1qnsshenld ﬁ@

hori zontal axis in the graph of FIG 12 takes the ) o
detected. Ions are to be detected as existing until the variation in

potential is reduced to 0.5V, which is even lower by 40% than 0.8V
described above.
[0122]

15 FIG. 138 is a flowchart illustrating a processing procedure of
the CPU 81 that drives the ion generators 6a, 6b, 6¢c and 6d. The
processing below is executed as needed in accordance with a control
program stored in the ROM 82 in advance, and is executed again
every time the processing is terminated. Note that the contents of

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

[0128]

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

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



nunber of discharges set in FIG 11 by way of exanple (35

di scharges), the variation in potential obtained h. [elXloYa)
tenperature/ humdity of 26C/ 48% and 40C/ 90% %ﬁlsggeta?sgagﬁn gghg. 3Vg%’n 10

0.8V, respectively. Here, the above-desctd bed 40C190%is 10 set as
the worst case in the environnent in which ions should be detected.
lons are to be detected as existing until the variation in potential
is reduced t tirfle RéepihgdbtersSagen Ihitas datetftinedaha0. i8¢ dese Kebpihng
above. [0122] 15FIG 13 is a flowhart illustrating a processing

procedure of id het ElisBad t(MND adrdtepsS1de therCBENBL av aits 1Gatil 6he thaeand
6d. The processing below is executed as needed in accordance with a

control proggamfigisteactitie kbepiRa\ 8H ik is ddtenesneditat shexeeid keeping
again every tine the processing 1s termnated. Note that the contents

of 20 FLGL i ndf6akhag (Ymi%fégeggsqw a8 'CPER] detdin B hethQE%3]

The CPU 81 nmakes the tiner art keeping time for one second (step

S11). Theqti { bR & to one second, but may al so be
0.5 secon5ds, ﬂ‘%t sgc%?l%g%gétt\?ﬁ]e ﬁgke. Subsequently, the 25 CPU 81

det erm nes m@‘?i%‘gr or not the tiner 84 has finished the English
transl ati on / JP2009/ 055140 56 time keeping (step S12). If it is

deterninedhat gt o eghta. ORI 1108 (AR 15 82k
seterrined bt Bp Ao Te B0 £, Lo (1ED AL B SR BRI
the CPU 81 turns off the output of one output interface 88 to turn

10  off the control input PC1 of the ion generator driving circuit 91 {(step
S15). Likewise, the CPU 81 turns on the control input PC2 (step
$16) and turns on the control input PC3 (step $17), while it turns
off the control input PC4 (step S18) and terminates the processing.
[0125]

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

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

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

25 detection of negative ions. The processing below is executed



[ 0124] If it is determned that FLG 1 is set (YES at step S13),

the CPU 81 clears the FLG 1 (step S14) and igverts if. S
the CPU 81 turns off the output of one outpu n&ﬁ%%??gg%n%gé@%%%dﬁg]ﬁ

off the control input PClL of the ion ged@rator driving circuit 91
(step S15). Likew se, the CPU 81 turns on the control input PC2 (step
S16) and turns on the control input PC3 (step S17), while it turns

of f the contpetiodivally o4 ctsirepldi8)a sen-henniaeyds) thith ghequseienging
[0125] 15If it is determned that FLGL is not set at step S13 (NO at

step 513), tHRFIBU18Istepped! e akbérdaisd antiShOontdubpeogentl storeéddn
CPU 81 turns on the output of one output interface 88 and turns on

the control {RPRONCE20h ddeanh @ IRIBEE BhAE tHEIHichYiLhbE Unhitdd HoStedp
S20) Likew se, the CPU 81 turns off the control input PC2 (step 20

S21) and tur t ﬁpéjs; | o UL RS 1 9e2) ! i tehlur ns
on the contr%ﬁn%%%ﬁ’twgtm (stbgpal S23) rgn%&tlé?trﬂgﬁgtﬁgs tl\r/llgg%dr)ﬁ%ﬂést?ibng.

E)(r)(l)g g]ssi n5g p?lg%:ee E%’Oéﬁa%(ﬁgg%%% g%st{g?g\%%ﬁlsd ?Amlgtr%:?'ﬁli]ngaggg on a

result of 25 (?jle%ﬁcti on of negative ions. The processing belowis
execut ed EnB | transl ati on of PCT/JP2009/ 055140 57 periodically

(for exanple, in e i cycl wi.t h.t he pjfacessing«ofs R G 1
st opped, in accor g’g‘ﬁ?gg(ﬁmﬁtlgcugéﬁto&};l pﬁ)‘%épéﬂps‘ieo% Ophgph%f %/F%]ﬁ%ﬂiol]i
advance. Note that e = Jimted to ten,mnutes, but
be arbitrar ynﬁé}l%bghgf ﬁéﬁeﬁ%vﬁ@%é}l,oﬁdﬁgq@ pd‘@ﬁ‘@c%d‘%%%ﬁ@@ﬁ%
1to 4 are stored in RAM 83.. [0127 The CPU 81 tur ff.
prior to i onﬁgegﬁcéa(ﬁiwéﬁ“ﬂw@fg 63%%%)(%%)1'0@‘?%‘? 3 ﬁﬁt@%@éﬂl PC4
in order to make the ion generators 6a, 6h, 6¢, 6d stop rtvig’g;:)(zs)tep
531). Subsequedkesthe fanep84eatard timrdteamaetiondrvesaecangy (atp ;
keeping for five seconds (step 532), and determ nes whether_ or not
the tiner 84amdsdétiarnsimes whatharebinoeg thettamessds hagdiriahesk tmpe five
seconds here corresponds to the tine for waiting until the potent| al
of the col | ekeeping stepr838).66Niose shat thedine gepuidsehersp caxraspends to
resistance R4, which is not Iimted to
the time for waiting until the potential of the collecting electrode 66
is sufficiently pulled-up at the resistance R4, which is not limited to
15 five seconds. Ifitis determined that the time keeping has not been
finished (NO at step $33), the CPU 81 waits until the timer 84
finishes time keeping.
[0128]
When it is determined that the time keeping has been
20 finished (YES at step S33), the CPU 81 takes in the potential
measured by the measurement section 67 via the A/D converting
circuit 89 as a detection voltage value 1 (step $S34). The CPU 81
then turns on the control input PC1 via the output I/F 88 so as to
drive the ion generator 6a (step S35). Next, the CPU 81 makes the

25 timer 84 start time keeping for five seconds (step $36), and



15 five seconds. If it is determned that the tinme keeping has not

been finished (NO at step 533), the CPU 81 its untjl, t I
finishes time keeping. [0128] Wen it is de}t,\@?%‘\s}hg?j“{a “é”tor%?ﬁghﬁl%érgé&émo

keepi ng has been 20 finished (YES at sté¥ S33), the CPU 81 takes in
the potential neasured by the neasurement section 67 via the AID
converting circuit 89 as a detection voltage value 1 (step S34). The

CPU 81 then §pfdignitied Whethst 68 motrtbie tilEr 84l hdsBntiqrlitinié keBBisg
as to drive the ion generator 6a (step S35). Next, the CPU 81 nmkes

the 25 ti m?f(&é?i%m)t. th TR deReRithatiitlk fit¥ @cs66Q8URré Toerosp¥Mds aithe
English translation of PCT/JP2009/ 055140 58 determ nes whether or not

the timer 844 Sf{%f Waabied Lhom tgée;mt@aﬁiaitcﬁ&h‘%fiaﬂeétiné 8l1t6d At

the five secon ere corresponds to the tine for waiting until the

potenti al of I /| I o] S36 @Eﬁ,tej QR aval ue,
and is not IF%&%O%g%gﬁl\?ggggg%ggéi ngiggfgl fififed't en it ?’ﬁ%is'

det er m ne tmé he time keeping has not been finished (NO at step
S37), the CP its until the tiner finishes tine keeping. If it

3 et ermine hat i, o kecaing Ree beh Lo el YRS o s
peasremen, aecto0 (Y AbbSPD SOV AR 8% BBl e
Poan 532 1o Pioldieapiny BLouH dgrinod That the th8 Keeping Has Bedh®
finished (YES at step S37), the CPU 81 takes in the potential
10 measured by the measurement section 67 via the A/D converting
circuit 89 as a detection voltage value 2 (step S38), and turns off the
control input PC1 via the output I/F 88 (step $39).
[0130]
The processing from the step S32 to the step S39 described
15 above are for storing changes in the potential of the collecting
electrode 66 by the ions generated by the ion generator 6a. The
potentials measured before and after generation of ions are taken in
as the detection voltage value 1 and detection voltage value 2,
respectively, and stored in the RAM 83.
20 [0131]
Subsequently, the CPU 81 executes the processing from the
step S42 to the step S49 to store changes in the potential of the
collecting electrode 66 by the ions generated by the ion generator 6b.

Here, the potentials measured before and after generation of ions

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



15 above are for storing changes in the potential of the collecting

el ectrode 66 by the ions generated by the io eper at or }p%
potential s measured before and after generat %Sﬁlsgfraril%%gmg?gw T

as the detection voltage value 1 and det¥cti on vol tage val ue 2,
respectively, and stored in the RAM 83. 20[0131] Subsequently, the
CPU 81 executes the processing fromthe step S42 to the step $S49 to

store changeg, réspdgivadyeahtialtoséd thehedRASIISNg Blrebvereattthdytdhe
ions generated by the ion generator 6b. Here, the potentials neasured

before and afugrage AR thecAftrbPH ZPPARid Akaied Anamdletfction
vol tage value 3 and detection voltage value English translation of

PCT/ JP2009/ Opgd: ; ' Q85 dcBdiRes BdhSthe st
Mor eover, at §t he ;ctﬁie&g SEﬁgﬁghEﬁ%%ﬁ%%ggﬁlr %ﬁgli’dnput PSéZ S tuer?lee °

on and off, S%?Eﬁ%%?ég% thel S5 L At 0L BRl %Q&eﬁ% ?ge[ﬁ ﬁgg%rg%f rom

the steps are the sanme as the ones e steps S32

Next, t ned coBeBi R e HTof bt BBreR kPR o0 Vo L 2 1 rom the

detection voi(gf% value 1 (step 551) and determ nes whether or not
t he cal cul at ue is equal to or lower than 0.5V 10 (step 552). If

at step 552). the eRustaine g o puBtitls theie 6oy i asr AP REd | on
o L e eSSk e S L RS |
Lhe o otens! Nehothe or mot the CAlclated vatud 36 SRl 1 or lower than 0KV *°
10 (step S52). Ifitis determined that the value is equal to or lower
than 0.5V (YES at step S52), the CPU 81 turns off a blue lamp on
the display section 86 (step S$53) to notify that the detection level of
negative jons becomes equal to or lower than a threshold value (step
S53) while it turns on a red lamp indicating a warning (step S54)
15 and terminates the processing.
[0133]
If it is determined that the calculated value is not equal to or
lower than 0.5 V at step 852 (NO at step S52), the CPU 81 subtracts
the detection voltage value 4 from the detection voltage value 3
20 (step S55), and determines whether or not the calculated value is
equal to or lower than 0.5V (step S56). Ifit is determined that the
value is equal to or lower than 0.5V (YES at step $56), the CPU 81
returns the processing back to step S53 to notify that there is

abnormality. Ifit is determined that the calculated value is not

25  equal to or lower than 0.5V (NO at step S56), the CPU 81



[ 0133] If it is determned that the cal cul ated value is not

equal to or lower than 0.5 V at step 552 (NO,at, ste 52
subtracts the detection voltage value 4 fromEFﬂlé’}?éaé Sgg??%ﬁcégﬁoégggsgi

val ue 3 20 (step S55), and determ nes wfét her or not the cal cul ated

value is equal to or lower than 0.5V (step S56). If it is determ ned
that the value is equal to or |lower than 0.5V (YES at step 856), the
CPU 81 ret ur termhheatpratessiom@sbagk to step S53 to notify that there

is abnormality. If it is determ ned that the cal cul ated val ue is not
25 equal to fp134ower than 0.5V (NO at step S56), the CPU 81 English
transl ati on of PCT/JP2009/ 055140 60 term nates the processing. [0134]

As described abovepsafiRiHdiablvé Necdr-85ento SHBYHRBAL entBSdiment,
protective electrode is made to enclose the collecting electrode, 5

preventing tpge @QBE&%NEH&c%ddé:ﬁsr%gig&ﬁ f{ﬁghg%ﬁs%%h@/cdﬂ&tﬁ%%%&%‘&e,

el ectrode from beling conducte tion where
. | ati : : s .
" the. sur oBFl AeL AR Tk, porety $k BRaaacRd Bethtolibene” ©

fegr o6 of - acbiEgpe fipfaing BRRERNY B8, ORRRIERAHAN Wb U

i ded ide | h i tudinal di | he U:sh d
b1 ot ect i ve. clRRHRBUE bndpedt fhe ByftevarHos ulh g 51

collecting electrode.formed on the 15.cirquit substrat s directed
toward the fFIb(\’/F]Eu‘t}Fed’rI?‘ B ISURTOREHRE Fi aPR ROVERE Q&Y evJ(ehf? ghsare to

be detected. Thjs prevents positive ions from being collected by, the
col | ecti ng ee@eiqss whe pretasite plagirede | Cey m%@%}e‘cgﬁ%@@d

by the protective electrode. Hence, ions can be detected with a
hi gher diédr e&ibh aabiah degree of accuracy.

[0135]

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

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

20 [0136]

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

25 the ions collected by the collecting electrode from being conducted



20 [0136] Furthernore, the protective el ectrode is connected

to the output term nal of the operation anpl bf%ﬁtrgrps{ammn PE)’R’?P%OOQIUSEMD
tentral as

i npedance converter to achi eve approxi mately the sane po

the potential of the collecting electrodd, preventing the charge held
by 25 the ions collected by the collecting el ectrode from being
conducted English translation of PCT/JP2009/ 055140 61 through the

inner side othtdgzlatkaienet esdelobyht heenraiciosdd byeahecpraidetiand
noving to the protective el ectrode. Hence, ions can be detected with

a hi gher degeretfideasadnaeying 83 3Ré frioyetties eds@rode pr ti@cid, iéns can
resi stance is provided between the collecting el ectrode and the

oper ation anpkiddtBete M¥itle atigheeilslearofalc@aBy of the protective
el ectrode encl oses both termnals of the protective resistance and

t he conduct o[Op@j]t ern connected to the both termnals. This can
prevent the operation anplifier from 10 being directly applied with

conduct or® pat torn For oSk, FREBHEGRLS odlbtdnl® 1S ihviliRHT MR ear e
Cect c . : -
gi ot ect f R e L e e
. 01381 ing. [
pul | od up ¢ oPBEST OpPeBrade e HariOsRe pplE carrafafr b B ' °
col l ecting el ectr%de i s.lowered &gg‘g‘tthe col | ect i

| ect
col | ects negREPIRCHVSHESSISANqenan GRRAYGAE P2t Qﬁggﬁﬁe&% to the

Therefore, for exanple,. at e negati ve } .
%oth texr'rzpmnals. 'fﬂls car(i:' prevent the operation amplifier from

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

15 [0138]

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

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

[0139]

25 Furthermore, the measurement section is arranged on the



20 ion generating section to which foreign materials such as silicon

are easily attached to the el ectrode thereof ) { PtJ 91%
generated ions tends to decrease, abnornali ty %qgh rﬁnsmgonolgp T/%52009/056140

generated ions can be detected. [01391 ZBFurthernore, the neasurenment
section is arranged on the English translation of PCT/JP2009/ 055140
62 front surface of the circuit substrate while the collecting

el ectrode i sframtangédeoof the chatlhit subkaegetwkiledhe @itbdthey piattesdé ve
el ectrode encl oses the neasurenent section. Accordingly, the

col l ecting ehgrin@steohshedhnde badfdce fHaebf,ad themmotedtes etortnbdd a
m ni mrum di st ance, suppressing unnecessary noving of electric charge

whi | e reduci Qﬁcmgs\mQIlﬁeﬁggﬁeﬁ@nq;%ctlgﬁ detecting apparatus.
Mor eover, the charge held by the ions collected by the collecting

el ectrode can be PARYSRHiBE1Y 1 rﬂ{OB 561‘{%&9;1%%1%&%&@%@Héﬁ%%e@%%hgn

allowing ions to be detec er degree of accuracy

[0140] Fus wsﬁ@gxﬁen@&%&&p{%@ %theasﬂiﬁuﬂurﬂe&ﬁ?éﬁ%‘ Slohing

generate I On genera a warnitng s ou

LED on the d|5plea¥s$85 hWinEtHeTecth e HERSe %ﬁﬂlé’?e&lﬂﬁ Hd 8% Hhole size

of the ion detecting apparatus. Moreover, the charge held by the

ions collected by the collecting electrode can be prevented from

moving to the measurement section, allowing ions to be detected
10 with a higher degree of accuracy.

[0140]

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

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

Furthermore, the collecting electrode is provided in the

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

20 which the flux leaking from the booster transformer minimally
interlinks with the collecting electrode. This allows ions to be
detected with a high degree of accuracy and the high voltage raised
by the booster transformer to be stabilized.
[0142]

25 Furthermore, the ion detecting apparatus is directed to the



15 lowering of the anobunt of generated ions, and be urged to clean

the ion generating section or to exchange the ion genera
Furthernore, the collecting electrode is pro@f’%’glan%ﬁﬂg “e°tf\9}|5'%’f‘£12$€‘93"%%4"

the ion generator which is directed to tde direction in 20 which the
flux leaking fromthe booster transformer mnimally interlinks with
the collecting electrode. This allows ions to be detected with a high

degree of acéiteativnaindwiich thelflueléaking fiosedhbybddatedopshsiormer of
transforner to be stabilized. [0142] 25Furthernore, the ion detecting

apparat us i stj E(ﬁ?g@ﬁe_i'@tdﬂh;ﬁinﬁﬂ@ﬁlhﬁihtbfﬁﬁkb%itﬁnt}ﬁ ortion enclosed by
PCT/ JP2009/ 055140 63 direction in which the flux |eaking fromthe

boost er tranﬁﬁ@wﬁageﬂoyﬂ %tfb?ﬂ FURR M REctlvaidIBEtrBdbNt ardikSowh the

t he portion encl ose e conductor pattern of the protective

A e

t r ansf or ner 1 ze 1S not

t hough ithErrE(?lg%gent 2, the potential of the collecting electrode is
nmeasur ed by S€ ntially turning on and off the control input PCl and

(ne controf 10Ut G b R b SURRRATSSuat b, PRY BRI g
Pt PCL ang L heyeont Lo LOUL £CL, B0 4 BSOS LY MERe 90 208
off the control input PC1 and the control input PC2, 1t is not limited
thereto. It may also be possible, for example, to sequentially turn
10 on and off the control input PC1 and the control input PC4, and to
sequentially turn on and off the control input PC2 and the control
input PC3.
[0144]
Moreover, though the collecting electrode is pulled up to DC
15 BV by a resistance to detect negative ions, it is not limited thereto.
It may also be possible to pull down the electrode to the ground
potential by a resistance to detect positive ions. In such a case, the
collecting electrode is arranged in the vicinity of the positive ion
generating section, while the sign of the calculated value may be
20 inverted at the step S51 and step S55 of FIG. 15.
[0145]
Furthermore, though a red lamp on the display section is
turned on as a warning, it is not limited thereto. It may also be
possible to provide a buzzer to emit (output) an alarming sound, or

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



Mor eover, thoughdthe collecting electrode is pulled up to DC 15 5V by
a resistance to detect negative ions, it is | i m

may al so be possible to pull down the el ectrgﬁélslf%a”tsffi‘%“m°&g§@§§2%09/d5%140
potential by a resistance to detect posi@ive ions. In such a case,
the collecting electrode is arranged in the vicinity of the positive
I on generating section, while the sign of the cal cul ated val ue
may be 20 i nyBiygth@toidee step S51 and step S55 of FIG 15. [0145]
Furthernore, though a red I anp on the display section is turned on as
a warning, ifpjggnot linmted thereto. It may also be possible to
provide a buzzer to emt (output) an alarmng sound, or 25 to provide

2 oLCe SYThesL s PULOULERBRS o FAAFLRE phBSILL. ot Lptloses the
Furt her mor e, 86]?%&%@ HERLQE %%t.d Vl‘[?e %§§§§&%eﬁ9% 68, It gl% ﬁ%ilﬁﬁttéﬂ!g

EI ectrode an asurenent 'S not m te eret
or
For oxam & oLt Sh,eLOSe, A8 | W0l gh 0 B S Eae U TIR

in the duct.
. may be connected to the protective electrode to eliminate static

electricity in the duct.
[0147]
Embodiment 3
10 The present invention will be described based on the
drawings illustrating an embodiment thereof. FIG. 16 is a vertical
section front view illustrating the configuration of an ion generating
apparatus according to the present invention. FIG. 17 is a vertical
section side view illustrating the configuration of an ion generating
15 apparatus. FIG. 18 is a schematic front view illustrating a state
where the ion generators 6a, 6b, 6¢ and 6d are attached on the front
wall Ba.
[0148]
A housing is denoted by the numeral 1 in the drawings, the
90  housing 1 including both side walls 1a, 1b separated from and
opposed to each other having suction ports 11, 11 at a lower part
thereof, and a top wall 1¢ having two engagement holes (discharge
ports) 12, 12 at the central portion thereof. At the lower portion in
the housing 1, a motor 2 having output shafts 21, 21 on both sides of

o5 the direction of the rotating axis is arranged, two impellers 3, 3



[0147] Enbodi nent 3 10The present invention will be described based
on the drawings illustrating an enmbodinent thereof. FlIG g IS a
vertical section front viewillustrating the B%ﬁ]ffrﬁ‘tﬂa&?‘fclfﬁ G RR 55 HO
generating apparatus according to the prassent invention. FIG 17 is a
vertical section side viewillustrating the configuration of an ion
generating 15 apparatus. FIG 18 is a schematic front view

Il lustrating 0 ansh re
attached on Pﬁugéroﬁ t‘@ﬂ?f:%s Ljfoéillgg%%?r E%%gﬁ%%?gﬁggﬁgfged byﬁﬁﬁ

| 1 ,
e L AN S R R L o b oL e

11, 11 at a (ﬁé%g] part thereof, and a top wall |c having two
engagenment h (di scharge ports) 12, 12 at the central portion

;Bfgﬁff-sh::t;“z“’ P b AR
PCT/ JP2000) 0SSR B Hoge é&tb\‘Aﬁallf RBrtigd ﬁaﬁﬁmg the g hgatry bY H5E
rotat al o 2%3&2@;@ A KR A
arranged, portions thereof, ion generators 6a, 6¢, 6b, 6d each having two ion
generating sections 61, 62, and are provided with wind directing
bodies 7, 7 arranged at the engagement holes 12, 12 to be removable.
10 Above the ion generators 6a, 6b, an ion sensor (detection means) 64
for detecting generated ions and an ion detecting circuit (detecting
means) 65 for detecting the potential of the ion sensor 64 are
arranged to be adjacent to the ion generators 6a and 6b. Note that
the motor 2, impellers 3, 3 and casings 4, 4 constitute an air blower.
15 [0150]

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

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

the air suctioned from the suction ports 11, 11 by the impellers 3, 3

o5 and eliminate foreign materials in the air to clean the air are



5 respectively, as tubular portions letting the air generated by the

rotations individually flow upward. The duct
portions thereof, ion generators 6a, 6c, iﬁglsléé'%rﬁ? I%I{/?f%ET)E_pV\%Y&}}%ﬁMO

generating sections 61, 62, and are provﬁiﬁded with wind di recti ng
bodies 7, 7 arranged at the engagenent holes 12, 12 to be renovable.
10 Above the ion generators 6a, 6b, an ion sensor (detection neans)

64 for detechtfghadnerRiell of 6he caipcthgdiinéehhdbiet2] DY ovi tleeitdp wall 1c
(detecting neans) 65 for detecting the potential of the ion sensor 64

are arrangedfd,gn99 %Btéﬁgﬁlaxt Shhpe vwigh HRTRmE R Ginkd dERdctibn thekeof
that the notor 2, inpellers 3, 3 and casings 4, 4 constitute an air

bl ower. 15] Ogéﬁ%ﬁ front aﬂ@%a‘&%“%h@gnﬂie{' Whik-bede bﬂ%hﬂcﬁﬁnﬁ SR’Pé hem dg“@ﬂ{:ed

id of a rectangul ar shape in a planar view, a front l e an

back wall 1 f 16RpLIPUGIIOLOChUQSHRGD aifdcblin, s ?@ﬁ npBf ckiaf, Qobhom

wal | id, and roxi mately rectangu epl ped.

% 2 3L ﬁ%@acgnme ALl S e
) 11
R D R R R

- through the

i npel lers 3, %Iﬁaﬁgi Oneﬂﬁiégg%%?ﬁ? cglﬁmﬁiegort 1%@11%'%%1?%{% ?szecl ean

the air are English translation of PCT/{JP2009/055140 66 attached.
Each of the 6AgEEbt afgraguRsed a9 e loreex adwﬁ PAPRRED, 5 Bre

rectangul ar shape with the |ongjtudinal direction thereof being front
and back, thanewntad enthecepper PREYSront side bei ng tilted forward
relative to the vertical direction, and the inner surface on 5 the
back si de0bel®y5tl1ted backward relative to the vertical direction.
Moreover, the housing 1 is divided into an upper body and a | ower
body at the ni ddl e Ther impbBeeo B, Bratehmulpi-d tihpetlersmhavihe aasi ngs
4, 4 are nounted on the | ower body while the ducts 5, 5 are nounted
on the upper phagylityl 6f Blddds 3a with tHeesidepel iltetrstzsting argemdisp lasedda
inpellers having a plurality of blades 3a with the side of its
rotating centhe ydtstihacdidettionhelstivattondedpntnt édae.r elmbiher tordse

outer edge. In other words, they are Sirocco inpellers (Sirocco fans)
having a cir gukarareydir8des impellers (Sirocco fans) having a circular cylinder
15 shape. One end of each of the impellers 3, 3 has a bearing board.
Each of the output shafts 21, 21 of the motor 2 is placed at a shaft
hole opened at the center of the bearing board, which functions such
that the air taken in from an opening at the other end to an air hole
at the center is released from between the blades 3a on the outer
20 circumference.
[0152]
The casings 4, 4 have circular-arc guide walls 41, 41 that
guide the airflow generated by rotation of the impellers 3, 3 in the

rotating direction to increase the speed of the airflow, and blowing

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



15 shape. One end of each of the inpellers 3, 3 has a bearing board.

Each of the output shafts 21, 21 of the notor 2 is e
hol e opened at the center of the bearing boa?ﬁg,%ml\llﬁ?rgs aﬁgnuoggté?%%g&dgﬁg%o

that the air taken in froman opening at8?the other end to an air hole
at the center is released frombetween the blades 3a on the outer 20
circunference. [01521 The casings 4, 4 have circular-arc guide walls

41, 41 that guillied1hel abronecotirgetienadfeithdiangirat linss of theeiropelrt arcs
3, 3in the rotating direction to increase the speed of the

ai rflow, andghiduyadls2f] polt s Bhth é2tlepbiedinpyerts 42042 doparsta of the
circular-arc guide English translation of POThTP2009/ 055140 67 wal | s

41, 41 to ong th@v%bﬁl‘axoéhéi?@ thapgaotrhdaeirodh of Parichf thé afrcalgr-arc
gui de wal | s 4(_1L, 41. Each of the blowing ports 42, 42 fornms a

squar e- t ubul g{fi&%%%ﬁ%é ‘??te 45&&%}@&&&&9@ & h%ﬁ{éel:rftfliﬁ@@of iu%éugar -arc

gui de wal I's irection of tangent lines of the

Coriieal i Coihie- 4R khide watls 310l bl don Sk bOllofl i498Gk) O thes

Moreover, the casings 4, ormthe

shape of dee I: - udi ng casi ng bodi es 4a, 4a having the
circul ar-ar 098&1@%%@% 1, 10 41 and openings for blow ng ports 42,

42, and i ncl g‘ﬂ%ﬂt cover plates 4b, 4b on which the portions
correspondin he openings of the inpellers 3, 3 are opened and

whi ch cl ose the op si de of, the .casing, hodi 4a, 4a. ,The o si ng

si des of the casi n HEGVES {hie C%f%tmﬁseac%g‘?fgﬁﬁ%@ @E@@? REAeE (ﬁgﬁ8ﬁnt
wal | (diversion body) 43 for .15 partitioning. Furthernore, .
ventilation HReledng casing bodips sl drdiavipioihs SRERIAR pon ehifle valle 4L,

provi ded between the open portions of the cover plates 4b, 4b an
filters 8 841 and openings for blowing ports 42, 42, and mncluding cover plates

4D, 4b on which the portions corresponding to the openings of the
impellers 3, 3 are opened and which close the open side of the casing
bodies 4a, 4a. The opposing sides of the casing bodies 4a, 4a are
connected together by a joint wall (diversion body) 43 for
15 partitioning. Furthermore, ventilation plates 9, 9 having a
plurality of ventilation holes are provided between the open
portions of the cover plates 4b, 4b and filters 8, 8.
[0154]
The portion corresponding to the motor 2 at the joint wall 43
90 has a concave which is dent toward the side of one casing body 4a,
while a support plate 44 of a deep-dish shape is attached to the edge
of the concave. Rubber plates 45, 45 are placed between the
concave and the central part of the support plate 44 to hold the
motor 2 in a sandwiched manner. Each of the output shafts 21, 21

25 isinserted through the shaft hole opened at the concave and the



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

20 has a concave which is dent toward the si casi
whil e a support plate 44 of a deep-dish shapg%flgﬁgg%%g&gﬁ??g/t gM% 843

of the concave. Rubber plates 45, 45 aré%l aced between the concave
and the central part of the support plate 44 to hold the notor 2 in a
sandwi ched manner. Each of the output shafts 21, 21 25 is inserted

t hrough t he stmaftalhpard odgbredimtonthdateddavbe anthalbers Englbieshg

transl at on of PCT/JP2009/ 055140 68 central part of the support plate

44, the inpebtierched, tBtlebngpat shafisd1,21.heMuorcputer sttad tppat,eritl of
Mor eover, the upper end of the joint wall 43 is extended to above the

casi ngs 4, 4thé §dind]whllhes tekterbdedbt@bbol-etieta@ings ulde section
havi ng a square-tubul ar shape, the | ower ends thereof continuing into

the bl owi ng poras| 42, 42, the upper ends thereof continuing into the
engagenent holes 12, 12, and the mddle part thereof in the up-down

di recti ong bei ng nampWBg-dos AMHEANRH: off 4 fulE Gettitn a\lﬁq}%ve front

wal I s 5a, 5a arranged al ong one direction of the tangent
¢ .

extending fr QHhBP&HBEi‘I‘é;Ag%gB{g{Jﬁhﬁowég ch@stiMerEbE 86&1113@?{}& ifko fe

wal I's 41, 41, "and bac arranged approxinm vertical

appr oxi mat e JBITE BATTS A% P2 RePEh Rty thegeof centinping fntg then e
SR L RN T AL T A
becores | ner 11 ow aong,the (ront el 5 S5 Siad, SR SRR, 505

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

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

[0156]

20 At the front walls 5a, ba, penetration holes corresponding to
the ion generating sections 61, 62 are opened, while the ion
generators 6a, 6b, 6¢, 6d are engaged to be attached to the
penetration holes. On the back walls 5b, 5b, a circuit substrate 10
connected to the motor 2, ion generators 6a, 6b, 6¢, 6d, ion sensor 64

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



[ 01561 20At the front walls 5a, 5a, penetration holes correspondi ng

to the ion generating sections 61, 62 are opgn@dn uWhidisn §PETIIBM09055140
generators 6a, 6b, 6c, 6d are engaged to, be attached to the

penetration holes. On the back walls 5b,695b, a circuit substrate 10
connected to the notor 2, ion generators 6a, 6b, 6c¢c, 6d, ion sensor
64 25 and a pogwer line, as well as a cover 20 covering the circuit
substrate EE 13reHouaerat i on of PCT/ 3P2009/ 055140 69 10 are

nount ed. [ 0157 Moreover, the ducts 5, 5 are divided into a
duct upper b H1 and a duct | over body 52 at the mddle part
thereof in the 5 up-down direction. The duct | ower body 52 fornms a
square tubul ar shaibraovepalihd dioted, Atarehdiveded enta hetwadf uppet bedy
horizontal direction by the joint wall 43. For the duct upper body
51, the | oweblpmd acdudthevegubody GEbet tee middde phat thtacstpatiag el y
arranged in parallel with each other in the horizontal direction

forms ones 10upeddwnudirgetiont i dheatuchiower hodyes2 formb di ¥yghaoBubathy
51b, and is partitioned by the joint section 51b and the joint wall

43. Moreover shapetair] papeticerd &f thdeeHtdt tIupRef iRty Bdrizehfilect i on
nets 30, 30 are arranged for preventing foreign materials such as a
finger from BeidRgionserheqoliiomalhngs outrirdsre debOdpBhbr body 51, the
lower part of the square tube sections 51a, 51a separately arranged
in parallel with each other in the horizontal direction forms one
10 continuing portion at the joint section (diversion body) 51b, and is
partitioned by the joint section 51b and the joint wall 43.
Moreover, at the upper end of the duct upper body 51, protection
nets 30, 30 are arranged for preventing foreign materials such as a
finger from being inserted from the outside.
15 [0158]
The wind directing bodies 7, 7 have square frame portions 71,
71 with an inverse-trapezoid cross-sectional shape in the front-back
direction, and a plurality of wind directing boards 72, 72 that are
separately arranged in parallel with each other in the front-back
20 direction in the square frame portions 71, 71 and tilted toward one
front-back direction relative to the vertical direction, and are
formed in the same shape. The front and back walls of the square
frame portions 71, 71 are tilted in the front-back direction relative

to the vertical direction.

25 [0159]



The wind directing bodies 7, 7 have square frame portions 71, 71 with

an inverse-trapezoi d cross-sectional shape i g L fERRbs B3ekap2000/055140
direction, and a plurality of wnd directing boards 72, 72 that are

separately arranged in parallel wth eact! other in the front-back 20
direction in the square frane portions 71, 71 and tilted toward one
front-back direction relative to the vertical direction, and are
formed in the saneEeghpd thenorf generatods ifac i6badic §domclhdes fwarion
frame portions 71, 71 are tilted in the front-back direction relative
to the verti gaheritingtseshionzsf D16 pep Eratalgarrangstidni thre direction

PCT/ JP2009/ 055140 70 Each of the ion generators 6a, 6b, 6c, 6d

i ncl udes twoappnogenatdyiperpeecticolzy Withéfosdparditrettioarafariged in
the direction approxinately perpendicular to the flow ng direction of

ai r gener at egdehyrateidaby edtafiohhd thepehpellers33, 3. Edh of thdeohon 5
generating sections 61, 62 has at the i1nner rear side thereof a

di schar ges el gehepai@ngnfbediofisl 61E, € Gl O0EL S Wi h O pEh Mg ddeh e har ge
el ectrode, the discharge el ectrode applied with high voltage

gener at i ng admgec&é@ﬁ%aaeaﬁ&%o%@idwémct% S Reicalstes ﬂH@dﬁ%ﬁIﬁ%Q

61 generates positive ions while the other 1on generating 10 sectio

62 generatesg %syaééec gﬁg%;:h&?éé%ectrode ﬁﬁ?iééjﬂriﬂ??x?%ﬁw\/% , 6D,

6c, 6d are he 63 and attac to the s 5a, ba

e ot o oPEEEhYPIHE P oo dldRAER. O'AdBEAEy?BhR 18h flifedaiing
section 61 generates positive ions while the other ion generating
10 section 62 generates negative ions.
[0160]

The ion generators 6a, 6b, 6¢, 6d are held by a holder 63 and
attached to the front walls 5a, 5a of the respective ducts 5, 5. In
each of the two sets of the ion generators 6a, 6b and the ion

15 generators 6¢, 6d, the negative ion generating sections 62 are
arranged to be facing each other, while a set of ion generators are
arranged to be adjacent to each other in the direction approximately
perpendicular to the air-flowing direction. The sets of generators
are separately arranged in parallel with each other in the

20 air-flowing direction. The ion generating sections 61, 62 of each of
the ion generators 6a, 6b, 6¢, 6d face to the duct 5,5 from the
penetration holes. Moreover, the side of the holder 63 to which the
ducts 5, 5 are attached have four openings corresponding to the ion

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

25  are arranged at each of the openings 634, ..., 63a.



15 generators 6¢c, 6d, the negative ion generating sections 62 are

arranged to be facing each other, while a seﬁ;najshhg@@@p@@@@gﬁ@@gﬁgmo
arranged to be adjacent to each ot her in the direction approxi mately

perpendicular to the air-flowing directidn. The sets of generators
are separately arranged in parallel with each other in the 20
air-flowng direction. The ion generating sections 61, 62 of each of
the ion genel@tGils 6a, 6b, 6¢c, 6d face to the duct 5,5 fromthe
penetration hol es. Myreover, the side of the holder 63 to which the
ducts 5, 5 are attZheddnheersoldist iofrem ed dyca pl etphifei dlgctiwdehet don
generating sections 61, 62, while the ion generating sections 61, 62
25 are arr angpgraximatéiyqfectdaﬂgnmm;se G63Hecting,l0fi8pits dogtriosle
transl ati on of PCT/JP2009/ 055140 71 [0161] The ion sensor 64 is

formed by a phafRelidiagadgriseddtofthand@@Rrr’nd sathlthatatdaiive adns
shape collecting ions, its electrode surface being exposed into the

ducts 5, 5 Sg@ﬂeﬁat@d PeIRkiiva gé&{bsfa%ng% @@éﬁ&ﬁg 62y 62her i1anide @@f‘l@i‘%ﬂﬁ‘s

sections 62, 62 of the ion generators ba, 6b nay be detected in

proxinity thggegp, %e&a HBEedteA. 1ﬁeq1§e0mgré§rﬁ%'tﬁ%i~éof‘ew}ié&$thﬁ'ién the

potential of the ion”sensor 64 is e potenti al e 1on

sensor 64 mgerﬁgmd ec%il%gtsaé %Qﬁéf'ﬁﬁiﬁgge{:ﬁ%b (B@nﬁ'ﬁ[ %I'fl bheQBndRror 64 is

vol t age val ué e groun houg I'on sensor 64
where §one. ald? %%%Pé‘?@&%%n‘%l THBSINE S P AT K AR e
Curface of O SRtedisme crroRul B8 ol BENG BLPS %ré’@ﬂtﬁf%&lﬁ”@%
Front wakd | 8 siiahuRe ia BeRRos iR anger e Stevehitsh inion ©
doscr | bbd abBFECTAHPStgtians (ATeAorEBPERHILRLS BOREHELHBLOI L2t aH not

the air blower is 20 driven_to rotate the inp rs 3, 3, which
suctions t helimitedtheyete.ooht Mashalaeebe aéra%aem§wpl% @ndBot h
sides into the two casings 4, 4, and the forei materials such a
dust in the swbitrengdationaee thieiimnextartage pﬁghe iengagengengholes @rea
the air suctioned into

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

15 walls 1a, 1b, top wall 1c, front wall le or back wall 1f of the housing
1 (a given portion outside).
[0162]
The ion generating apparatus configured as described above
is installed in a residential room. The motor 2 of the air blower is
20 driven to rotate the impellers 3, 3, which suctions the air in the
room from the suction ports 11, 11 on both sides into the two
casings 4, 4, and the foreign materials such as dust in the suctioned
air are eliminated by the filters 8, 8. Here, the air suctioned into
the casings 4, 4 becomes laminar flow by the circular-arc guide

o5  walls 42, 42 around the impellers 3, 3, the laminar airflow passing



the casings 4, 4 becones |aninar flow by theEeglisicipnglation o PT{yR80955140
wal I's 42, 42 around the inpellers 3, 3, #gshe Iam nar airflow passing
English translation of PCT/JP2009/055140 72 through al ong the
circular-arc guide walls 41, 41 to the blow ng ports 42, 42, which

blow the air jnto,the ducts 5 - 1El TR i am
illustrati ngt}tuﬁ’élg}‘t ﬁg% %e gl%célﬁ?{:l&%r% gﬁllgg ‘g?n%%cidﬁiilr %(Fﬂg?sbtl Sei‘?‘rnﬁlg an
ion generating apparatus,.3erying.as the cente f control system
is the CPU 8@89%:"2% ’?g Whﬁﬁéa@a %éqtﬂ&glﬁc%%ﬁgcé’%n with a ROM 82
storing inform |]on such as a programand the |like, a RAM 83 storing
terrporarlly-g@'é?ated information and a tinmer 84 for keeping tine.

The CPU 81 executes_processi uch as input/output, calcul ation and
the like in accor d¥hte L %@E’&‘éﬁ%aﬁg@mr}ﬁﬁﬁp 18 JhEFHFRAECROM 82
in advance. [0164] Further connected by bus interconnection with the
CPU 81 155 ar eonfigusplioatofiy ceBbral iy sbemy By aRdeB; SANRT a5HeE APPAatBs-
change the air volume of the ion ggnerati ng appar at us; di splay. .
section 86 cOesvinginedhpycearier BHthnicomtuekyrdgm inthe mjo%l Stlaishgis o
warni ng, an operating condition and the |ike; an air-blower driving
circuit 87 feondettddy thes imdeoconertioniveithtenBOMpERIsdpEing 3 are 20
nount ed; and an ion detection circuit 65 connected to the ion sensor
64. information such as a program and the like, a RAM 83 storing
temporarily-generated information and a timer 84 for keeping time.
10 The CPU 81 executes processing such as input/output, calculation
and the like in accordance with the control program stored in the
ROM 82 in advance.
[0164]
Further connected by bus interconnection with the CPU 81
15 are: an operating section 85 for receiving operation to change the air
volume of the ion generating apparatus; a display section 86
constituted by an LED which displays information such as a
warning, an operating condition and the like; an air-blower driving
circuit 87 for driving the motor 2 on which the impellers 3, 3 are
90 mounted; and an ion detection circuit 65 connected to the ion sensor
64.
[0165]
The output sides of the output interfaces 88, 88, 88, 83

connected by bus interconnection with the CPU 81 are connected to

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



[ 0165] The out put sides of the output interfaces 88, 88, 88,
88 connected by bus interconnection with the_CPU 81 are o}
25 control inputs PCl, PC2, PC3, PO4 of the F?ﬁlfﬁgtéﬂlélla%“d&g%&?@b@gmgmo
English translation of PCT/ 02009/ 055140733 circuits 91, 91, 91, 91,

respectively. One ends of the respective outputs of the ion generator
driving circuits 91, 91, 91, 91 are connected to the positive

el ectrode of cigcddY i IBCIGIC T, &RkpBEMRELS UPDhY diids bhehaeaapesttve
el ectrode of which is connected to the ground potential. The other

ends are con&g&; j el 't\é\?)gp.’rlgil,\@]_’q@]_@@@ i on
generators 6a, 6‘@% %%ng@%géﬁ%%%ﬁgglﬁ Vit Ci'I\If%lengr ound inputs A, @&,

G, 4 of th ' ' : 6 d
Lo the ar oundP BT e to el O ARREERPERICR 1 P oo R S ponRe ©
tecti drivi : . .
of connect  ort et Edn iR oGl RErRE B WHHGh g RRpbted B el Nt <
i st R1 RL, .. t i i
of the.dr vi PEER PEE B comio d et 2R ri o the e " S
t) 92,.92, t to. th I DC, 5\
The dot ect | iUl Ve VheTar § o1 g HeLiPoRpbagtins iy O Feuried o,
92, 92, 92 a eé:é]nnect ed to the input sides of the input interfaces

89, 89, 89, espectively, that are connected to the CPU 81 by bus

i nterconnection. [Q1671 20l n the cqnfigurati as descri bed above,
every time the tinkResrofeERRUE &ém Cl%né%a &‘]?eo EESPRIEYE LR/ of f

of the control inputs PCl, PC2, PC3 and PC4 of the ion generator
driving circgeher®dbrs®n, G 69 Bdvare eornecteduio thi 8?@‘&’@8§3€§8¥1t@é,‘7188,
88. This makes the ion generator driving circuits 91, 91, 91, 91
connect / th scoesietan@s Rie RdgdhkcRildor @ttae‘féngtdiévmg/\emmiﬁuégew;% fop,
A h(caletecting current). The points of connection between the ground
inputs G1, G2, G3, G4 and the resistances R1, R1, R1, Rl are
connected, respectively, to the inputs of the driving current
detecting circuits (means for detecting current) 92, 92, 92, 92
15  connected to the power supply of DC 5V. The detection outputs of
the driving current detecting circuits 92, 92, 92, 92 are connected to
the input sides of the input interfaces 89, 89, 89, 89, respectively,
that are connected to the CPU 81 by bus interconnection.
[0167]
20 In the configuration as described above, every time the timer
84 times a given time, the CPU 81 inverts on/off of the control
inputs PC1, PC2, PC3 and PC4 of the ion generator driving circuits
91, 91, 91, 91 via the output interfaces 88, 88, 88, 88. This makes

the ion generator driving circuits 91, 91, 91, 91 connect/disconnect

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



English transl ation of PCT/JP2009/055140 74 respective ion generators

6a, 6b, 6c, 6d and the positive el ectrode of 5o
supply El at every given tinme. Moreover, theEH%] rans‘?a%mn&'%& odi635%H

detecting circuits 92, 92, 92, 92 detect?irespectlvely, whether or
not the current flow ng when the ion 5 generators 6a, 6b, 6c, 6d are
driven corresponds to a value equal to or larger than a given val ue.
[01681 rédfdctRfd ion genbrators B4, @b, i0d, Gslt anadlithe wogitivki gdackident
exanple of the ion generator driving circuit 91 and the driving

current 10 dghediratd-diirreditpoWerconpebt Bd d0etéey kbrergeings at Mokver,
The sane applies to the ion generator driving circuits 91, 91, 91 and

the driving gy H%Nm‘ée&ﬁ%h'ﬂgié%b&ﬁhlgtér@tﬁts% R oNMegepdti 0 the
ion generators 6b, 6C and 6d, respectively. The ion generator driving

circuit 91ip e&%&con v e‘% b RNRHSEIRY c@réﬂﬂﬂo@v’i‘ﬁ%%éﬁ%heQBﬂ

col l ector ther to the positive electro

%T;Shnéﬁ P HIERY &, QLRGP ofriRitbolls 16 o Sa1: 806G B
in:oute I%Crlegi‘ s% nce &i}ér%r?s gf&% bet vv[e826grl1e base and the control

[0168]
FIG. 20 is a circuit view illustrating a configuration example
of the ion generator driving circuit 91 and the driving current
10 detecting circuit 92 connected to the ion generator 6a. The same
applies to the ion generator driving circuits 91, 91, 91 and the
driving current detecting circuits 92, 92, 92 connected to the ion
generators 6b, 6¢ and 6d, respectively.
The ion generator driving circuit 91 includes a PNP
15  transistor Q2 with the emitter and collector thereof connected to the
positive electrode of a direct-current power supply E1 and a power
input V1. A resistance R4 is connected between the base and
emitter of the PNP transistor Q2, while a resistance R5 is connected
between the base and the control input PC1 of the PNP transistor
20 Q2.
[0169]
The driving current detecting circuit 92 includes a resistance
R2 with one end thereof being connected to the connecting point of
the resistance R1 and the ground input G1, the other end of the

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



The driving current detecting circuit 92 includes a resistance R2

with one end thereof being connected to the co ting. i
g ﬁ)ﬁ%}gﬁgrﬁrlbs ag)f)lp %;%‘gll‘/ﬂggOOél&%lclO

resi stance RL and the ground input G, the o

resi stance R2 being connected to one end/bof each of a condenser 1
English translation of PCI/JP2009/ 055140 75 and a resistance R3,
whose ot her ends are connected to the ground potential, and to the

base of an ghedrndledsiethhteRINRMbsadshet ondareTimrcetedtbaheodrauial
NPN transistor QL is connected to the input side of the input

interface 89ﬁ6§e1§ti91%taﬁfd E@RheWsduét of @@@bﬁnﬂbﬂ%&iﬁ@@@ﬁ?@@ré@skf@c
one end of the resistance R4, whose other end is connected to the

DCSV power sgppl yThand)leet®ubl e RPN Q4 tstor Q1 iNRbankbadd 80 thbD

(é({n\\llwe]_r]ter Lray alternatively be provided 1 nstead of the PNP transistor

ile the; ; 3 t t ' :

@ is i cqr BBt B SEHRInbbe ThiciEacl 8010k, R Ecbn (RS PR Rso
roun | S t .

di gi t 22;35 &EHni*asc%%%@ﬂéeeﬁa%pé?ﬁ%’é‘!ﬁ%@% R efifst SFhelang ifne
t put t t put, J 8 15 b "L whi h

hegat | ve- | ogPerBBhatLto TpHC BUre et arnom ot s dBlE Hae 11 ows i

t he PNP tranﬂ’ﬁ@g @, so that the power input V1 of the ion

generator 6a nnected to the positive el ectrode of the

di t- t |y El, i h '
ot or B0 RS BTl GobaE T 6 e oSl
the driving current flows_into the ground _potential fromthe groun
terminal Gl w&teﬂdeor{@w PR deappiston Qlenie &Q@é{o!l@&?c@u‘ﬁm& Tom 4

energed at both ends of the resistor RL is divided by the resistances
R2 and R30andther apg ofedhe resintannesB2ds inkegnmrdt by astardansgr, whnse
NPN transistor QL is turned on when the driving
one end is connected to the ground potential, and is input to the A/D
converter so that a digitized voltage value may be detected.
[0171]
In FIG. 20, when the output of the output interface 88
15 becomes “L” while the negative-logic control input PC1 is turned on,
base current flows in the PNP transistor Q2, so that the power
input V1 of the ion generator 6a is connected to the positive
electrode of the direct-current power supply E1 via the emitter and
collector of the PNP transistor Q2. Thus, the ion generator 6a is
20 driven so that the driving current flows into the ground potential
from the ground terminal G1 via the resistance R1. In such a case,
gince the voltage emerged at both ends of the resistor R1 is divided
by the resistances R2 and R3 and is applied to the base of the NPN
transistor Q1, the NPN transistor Q1 is turnéd on when the driving

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



25 current is equal to or higher than a given value, naking the
English translation of PCT/3P2009/ 055140 76 col]ector indicate "L."
The input interface 89 is configured to takeEFﬂm?H@mhﬁm“#ﬁgpgg?$HE6V°
the collector as a negative-|ogic detectigon signal (ON). [0172] 5FI G
21 is a timng chart of driving signals input fromthe output
interfaces 88, 88, 88, 88 to the control inputs PCl, PC2, PC3, PC 4,

respectivel yeoll&@odihMidieSTgnalPhé ppit 10tdrifgce 8016 QonifitRited #aland
PC2 alternately repeat "on" for one second and "off' for one second

at 50% duty gyehg“Tihlgcdted Y tNe REIIELGHIAS aiﬁh%g;i\tf&l&é‘ﬁ dé&egtinty ol
inputs PClL, PC4 and to the control inputs PC2, repeat "on" and

"off' in thesggﬂﬁ(gﬂg e. This nmakes the ion generator driving
circuits 91, , 91, 91 alternately connect and di sconnect the power

supply to thgﬁf@pecti ve ion generators 6a, 6d, 6b and 6c every ot her
second. Hencg, e ion generators 6a, 6d and ion 15 generators 6b, 6c¢C

oo 2L et el o pHen R 0 cSEPRE kA TR P

her et o. - Thobabtt drtortrses Bar PbaiB o ta8berreeel Mppeis B FLaent C3.
other. PC 4, respectively. The driving signals input to the control inputs
PC1 and PC2 alternately repeat “on” for one second and “off” for one
second at 50% duty cycle, while the driving signals input to the
10 control inputs PC1, PC4 and to the control inputs PC2, PC3 repeat
“on” and “off” in the same phase. This makes the ion generator
driving circuits 91, 91, 91, 91 alternately connect and disconnect the
power supply to the respective ion generators 6a, 6d, 6b and 6¢
every other second. Hence, the ion generators 6a, 6d and ion
15 generators 6b, 6¢ are alternately driven every other second.
[0173]
Though the control inputs PC1, PC3 and the control inputs
PC2, PC4 are so set as to avoid overlapping of the “on” and “off”
periods, it is not limited thereto. The “on” or “off” periods may be
20 overlapped with each other.
[0174]
FIG. 22 is a flowchart illustrating a processing procedure of
the CPU 81 that drives ion generators 6a, 6b, 6¢c and 6d. The

processing below is executed as needed in accordance with a control

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



[0174] FIG 22 is a flowhart illustrating a processing procedure of
the CPU 81 that drives ion generators 6a, 6b c, and. 6d.
processing bel ow i s executed as needed in ac,‘gél?qﬁ}éﬁ:éléda%mﬁ?’f-gg%é%zr?{)?/%5140
25 program stored in the ROM 82 in advan€e, and is executed again
English translation of PCT/JP2009/ 055140 77 every time the processing
is termnated. Note that the contents of FLGL indicating the phase of
on/of f are stosedtimetthe RAMe8Sing 31teriniHaeeEPU NGt Hikeistid eohtarets &4
start keeping tinme for one 5 second (step S11). The tine kept is not
limted to Otﬁ%@ﬁﬁa@aa@ﬂ% tﬁecglee{@oﬂo@n@-fﬁaw@m irltBe FANNES, or
the |ike. Subsequently, the U 81 determ nes whether or not the
timer 84 hasl[l(_f)irfg]shed the tinme keeping (step S12). If it is
determ ned that tthe time keeping is not finished (NO at step S12),
the CPU 81 waits ufgj| i £ 0 j b i

e CPg st Iﬁ%‘k(&%%l’l%‘l‘t}.ﬁél}‘: 2%2351{('15\( Ié%eéit?f'ggflg)ge g&:JL)].; )o!rﬁa

irs]edgéargﬁngdthfé e émereggl%lé L heser i oton i
115 G EAPRITREHCTP A ot o ST Hieont '
gént lrJI) Insi gf L e aé)?ﬂf éﬁ}] ﬁ{fﬁﬂ dﬁu?)gu%ecioﬁ]t : r(_?ragée g’%et’ p%@#’%éfdo??&ﬁqﬂe ©
[Tkewi se, | IR Baetenuton Mg et o peecstdas frashedfe™)
turns on thetlcn(:)lg re%lpiilg g%eppgif&s.s t P itsllsgéte\f\kr}{iln%di t%a{tutrl{]estime keeping

is not finished (NO at step S$12), the CPU 81 waits until the timer

10 84 finishes time keeping. Ifit is determined that the time keeping
is finished (YES at step 512), the CPU 81 determines whether or
not FLG 1 is set (step S13).

[0176]
If it is determined that FLG 1 is set (YES at step S13), the

15 CPU 81 clears the FLG 1 (step S14) and inverts it. Subsequently,
the CPU 81 turns off the output of one output interface 88 to turn
off the control input PC1 of the ion generator driving circuit 91 (step
S15). Likewise, the CPU 81 turns on the control input PC2 (step
S16) and turns on the control input PC3 (step S17), while it turns

20  off the control input PC4 (step S18) and terminates the processing.
[0177]

If it is determined that FLG1 is not set at step S13 (NO at
step S13), the CPU 81 sets the FLG 1 (step S19). Subsequently,
the CPU 81 turns on the output of one output interface 88 and turns

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



20 off the control input PC4 (step S18) and term nates the

processing. [01771 If it is determ ned that EL IS not
S13 (NO at step S13), the CPU 81 sets the FL%“%’CE€E339%§?ET$203$’%14°

Subsequent |y, the CPU 81 turns on tH& output of one output
interface 88 and turns 25 on the control input PCL of the ion
generator driving circuit 91 (step English translation of

PCT/ JP2009/ 083020 T8k&XJe, thick€RI$8, ires@PtBE dowtnsl difutt REXGEpOl
i nput PC2 (step S21) and turns off the control input PC3 (step 522),

while it turgs19Bdeneenbffahd aMtroPlifp @S PErB GA3h 929, tehilknatasns he
processing. [0178] 5FIG 23 is a flowhart illustrating a processing

procedure of ohh$ (341841 1ght BetLiepadnYr SRl th¥nliRat8s tHE HbBEssing,

current of tﬁe I on generator 6a and outputs a warning. The processing
bel ow i s exe%@ as appropriate (e.g. in a ten-mnute cycle) in
accordance w control programstored in the ROM 82 in advance.

Note 10 that the c . € I i 1. : )
but may af so be anlﬁ?l}gi?g %’ré?ﬁ%née. hlgldcég{f.l#elh saE gg O%_)ﬁﬁgﬁ Ogﬁ@iﬁ%ro g
stored in th 1 The U 81 determ,nes whether or.n he
L1 stored The 1o Dhat kARt dlstrebgtimontiatity T athRr de it orehe Bt
input PCl is.turned on, jin orcﬂer to detect .the s]f.ﬁte wher e t he,ion.
gener at or 6al9% EROLTH rn%a@,q SRR LSe Wang; ¢ | e PLOFRISINE; ™t at
the FLGL is set (YES at step 531), the CPU 81 . wajts until the FLGL is
cleared. |f EFeputefofsmInenTiais:(eishanm &anigingie cxe eE RN®2&£0L{ aRpce
S31), the 20 CPU 81 determ nes whet her, or ngt the FLGL stored jin the
RAM 83 i's setvith apemirol pragtak stoneddndihe ﬁmﬁsg B admnfeneriet? 6a
is being driven (step S32). If it is determned that the FLGL is not
set (NO a0 sthpt $Be)cyclhel erer@ingds motlimited e ten @ingtesebut may
also be an arbitrary time. The contents of ALM1 and FLG1 are
stored in the RAM 83.
[0179]
The CPU 81 determines whether or not the FLG1 stored in
15 the RAM 83 is set, i.e. whether or not the control input PC1 is
turned on, in order to detect the state where the ion generator 6a is
not being driven (step S31). Ifit is determined that the FLG1 is
set (YES at step S31), the CPU 81 waits until the FLG1 is cleared.
If it is determined that the FLG1 is not set (NO at step S31), the
20 CPU 81 determines whether or not the FI1.G1 stored in the RAM 83
is set in order to detect the state where the ion generator 6a is being
driven {step 832). Ifitis determined that the FLGI is not set (NO
at step S32), the CPU 81 waits until the FLG1 is set.
[0180]

25 If it is determined that the FL.G1 is set, i.e. the control input



[0180] English translation of PEW 132009/ 055140 79 PC is raised (YES

at step 532), the CPU 81 del ays the processing for 50ns, for exanple
(step 533). The delay for 50ms is to wait untElthSBtr(ﬁ%s?aé‘E’E?%ﬁ%ﬁ(fﬂ%%mw
which will be described later, is stabilized, and is not limted to
50nms. Subsequently, the CPU 81 takes in the 5 detection signal of the
driving current detecting circuit 92 fromthe input interface 89

(step S34), pulideiieed (WESwWiaitBprsS32), Rk ChE ghtddlngd tHetmick8sing
signal is on (step S35). If it is determined that the signal is not

on (NO at st e} 5§8)s, b 8xSRIHIBUHE) %fs@.neq‘}y@&éih%ffcﬁ* 50 Mt Whifl

which is a flag indicating detectiion of 10 abnorrmality has already

been set (st ag%g)%@nteﬁée&%iéﬁaﬂ, tyhRhAie A et ihad 1448 st%aEgiﬁz%ﬁE

(YES at step assunes that there is a coniinuin

e e e
e o e LR DLl vl i S
R it iy I
i e b S T b
ALML has al r éhgipigeehissaet on RSar's ep S35), the &g'tUe 5T determines

whether or not the ALM1 which is a flag indicating detection of
10 abnormality has already been set (step S36).
[0181]

If it is determined that the ALM]1 is set (YES at step S36),
the CPU81 assumes that there is a continuing abnormality and
terminates the processing. Ifit is determined that the ALM1 is not

15 set (NO at step $36), the CPU 81 newly sets the ALM1 (step S37)
and turns off a blue lamp on the display section 86 (step $S38) while
it turns off a red lamp indicating a warning (step S39) and
terminates the processing.

[0182]

20 If it is determined that the detection signal is on at the step
S35 (YES at step S35), the CPU 81 determines whether or not the
ALMI1 has already been set (step S40). If it is determined that the
ATM1 is not set (NO at step S40), the CPU 81 terminates the
processing. Ifit is determined that the ALM1 has already been set

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



25 (YES at step S40), the CPU 81 clears the ALML so as to deactivate
English translation of PCT/JP2009/ 055140 80 the warnin t 541
calls up and executes a subroutine for alar m%é%&f’i%ﬁ@%é&éﬁggow‘fo
and term nates the processing. [01831 Sigte a simlar nmanner applies
to the flowhart for detecting 5 abnormality in the driving current

of the ion generator 6d to output a warning, detailed description

thereof W || {RetwPEhin@P@AES B4 HeEglls iffeafdMikdctitb SRl SgeebutynaforaMhm

For the flowhart for detecting abnornmality of the driving current of

the ion geneyRhorsaflin (eb®L2) B EMRRINAG tHe ShARdSIIE 10

additional |y made t ferfine whether or not the FLGL is cleared at
t he steps 83{0%1@] 532. Here, the ALML is replaced by ALM2 and ALMS.
Note that the contents of the ALM2, ALMB and ALM4A are stored in the

g
S execut bd ACTERIURR Tt B VK Sl kR A oL Re e RE P BELB
above-described processing, shown in .Fl 23 ks .hot executed, in
accor dance wia’cWagnE%grt aqkﬁ‘%g?%ﬁﬁgﬁlep eirﬁ.of Wéﬁﬁm é% 'FR®G ncé.%re’
may be an ar Gherab Y (oo msedddern AEMEN i o stored in the RAM 85
For the flowchart for detecting abnormality of the driving
current of the lon generators 6b, 6¢ to output a warning, a change 1s

10 additionally made to determine whether or not the FLG1 1s cleared
at the steps 831 and S32. Here, the ALM1 is replaced by ALM2
and ALM3. Note that the contents of the ALM2, ALM3 and ALM4
are stored in the RAM 83.

[0184]

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

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

[0185]

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



[0185] 25The CPU 81 forces, prior to neasurenment of the anmount of
English translation of PCT/ JP2009/ 055140 81 ions, the output
interfaces 88, 88, 88, 88 to be in a disable Cﬁﬁh&ﬁﬁ%‘ﬁ?ﬁ%&?ﬁm@f’%{?%me
(step 551) so that the control inputs P&I PC2, PC3 and PC4 are not
turned on. Subsequently, the CPU 81 nakes the timer 84 start keepi ng
time for five seconds (step S52) 5 and determ nes whether or not the

timer 84 fin cﬁi’?%hrehf"u éhf%d%@?fé\!ceg S(SSW gHBs td e ihl ¥ figaslends here

is thedtlne or 'waiting recovery of the potential of the ion sensor

64, t

ceepi ng 15 notRoEAATEFRRald (ibp! %%%eé‘?fﬁ“‘%cg%%ﬁ PR, e
timer 84 fin Sl%é%ear}(? 15('35}%15%1%' §egtuei11t1é}p t@%?squ ﬁe

determ ned t kKeepi ng S | i s

?E UC:HL t%éeagﬂaﬁk n?%ﬁﬁirtgﬁ?% P KRR TEL %zfgﬁq%éeﬁeco A B,
makes t hed ou?ﬁ@ta‘?t}ﬁr@?%& Qéﬁgégpné’g%%%t?ﬁ}&eﬂggﬁﬁﬁﬁgs %Bgé%gt%i gﬁal)
Curned on AnkesPitE{SERShboLBPS OIS BSTILER? (BHCARBMENTE
20[ 01871 Next, the CPU 81 es . the tiner 84@&t art_.tinme

keeping (st eEQWYM%P@Wﬁ%@sO e seRseb b4 pEd neelimyiedas

finished tine keepi ng (step S58), The five seconds here is the ting
for waiting theretor hdfdbiedetarmmachbbat lhedimedenning ismatdinishad

(NO at step S53), the CPU 81 waits until the timer 84 finishes the
10 time keeping.
[0186]

If it is determined that the time keeping is finished (YES at
step S53), the CPU 81 takes in the voltage value detected by the ion
detecting circuit 65 as a detection voltage value 1 (step S54), and

15  stores the taken value in the RAM 83 (step S55). Subsequently,
the CPU 81 mal;es the output interfaces 88, 88, 88, 88 in an enable
(operational) state (step S56) so that the control inputs PC1, PC2,
PC3 and PC4 are turned on and off by the processing in FIG. 22
described above.

20 [0187]

Next, the CPU 81 makes the timer 84 start time keeping
(step S57) and determines whether or not the timer 84 has finished
time keeping (step S58). The five seconds here is the time for
waiting until the detected voltage value reaches a steady-state

25  value, and is not limited to five seconds. If it is determined that



25 value, and is not limted to five seconds. If it is determ ned
that English translation of PCT/JP2009/ 055140 82 the tinme keeping is
not finished (NO at step S58), the CPU 81 maﬁ?@mﬁHFPP“PH@PPPﬂ%£m§%5Lm
finishes time keeping. If it is determrg2d that the tinme keeping has
been finished (YES at step 558), the CPU 81 takes in the voltage

val ue detected by the ion detecting circuit 65 as 5 a detection

vol tage valu asl : OSyp \ (TR i
reads out th?%g%%%?ﬁégllﬁﬁqsﬂﬁsﬁlgdqurom ?%Ceiyggﬁ/lb%%hez tg’?ep 56%311,1138

subtracts ¢ hehitaiiath deseehligRaNghhRRAbYe A1he Mibhah RGE Ebic

detection voltage value 1 (step rm nes whether or not

t he cal cul at [.S: : (td]?g . i

i f detsg(r;;rjn' ﬁegg‘? \ﬁgﬁgt éeezj\}agﬁsl égeelggiallflﬁpgaor ovia/ceersrttg <(51§n @?g@@(@\)@y §'}I t

step , t etermn .th i i

fS IGg)g i Egl[ 8?8 E%e%lé? 2%? iV(JE’r]Iteacﬁe ggﬁbér,\ﬁ’gﬁ%%gﬁdﬁ%sag‘% }@5?&%%@%%@;;&(1&% égas
: . If it is.d ' h he ALMb h b

(YES at s? epa]%‘??)gptlf’ﬁev‘tlﬁ%g%li’%%\’é'géﬁ%?el{’]%é)ngt aE)ngr mal | tyaﬁaseggeﬁet

detect ed and[ter ﬁl nates the processing. If it is determ ned that the

ALMS has not set (NO at step S63), the CPU 81 newWy sets the ALM
20 5 (step S64) and turns off a_blue |anp on the display sectign 86

(step S65) while i bubseaveshlya thed-Phhp!linedideA1 b Ry Ve
S66) and term nates the processing, [0190 English transl ation of
PCT/ JP2009/ 0581u® 1 from tﬁe RAM 83 (step S60), subtracts the obtained
detection voltage value 2 from the read-out detection voltage value 1
10 (step S61), and determines whether or not the calculated value is
equal to or lower than 0.5V (step 862). Ifit is determined that the
value is equal to or lower than 0.5V (YES at step S62), the CPU 81
determines whether or not the ALM5 which is a flag indicating
detection of abnormality has already been set (step S63).
15 [0189]

If it is determined that the ALMS5 has been set (YES at step
$63), the CPU 81 assumes that no abnormality has been detected
and terminates the processing. If it is determined that the ALMb
has not been set (NO at step $63), the CPU 81 newly sets the ALM

20 5 (step S64) and turns off a blue lamp on the display section 86
(step 865) while it turns on a red lamp indicating a warning (step
866) and terminates the processing.

[0190]

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

95 than 0.5V (NO at step S62), the CPU 81 determines whether or not



83 the ALMb has already been set (step S67). If it is determ ned that

the ALMb has not been set (NO at step 567), the. CPU 81 t ]
processing. If it is deternmned that the ALl\/énﬁ’élét”élrsﬁlg&’ﬂ%ﬁ:g)]e‘}é?ﬁéﬂg%?s%ﬁ%
(YES at step S67), the CPU 81 clears the33ALMb in 5 order to

deactivate a warning (step S68), calls up and executes a subroutine
for alarm deactivation (step 569), and term nates the processing.

[01911 FIG #6e IAS 5 hawehpsddy bbéﬁtsfe@t(lsf@ 861 oc BB & ival qteoatdedertaft
10 the CPU 81concerning a subroutine for alarm deactivation. Wen the

subroutine fghe AlTENIP HE8GIdtREdPBet ENCRAL @@bpismhﬁlmtalspet erm nes
whet her or not the ALML is set (step S71) it 1s determ ned that

the ALML is @%utﬁ,?s%é%f&e%ﬁi mt@gldegérﬁa%aa%ta%sﬁhrehﬂl\as has

processing wt activation o armand 15 perforns a return. |f

81 132: S?L]ea%ﬂ%%dﬁ"ﬁre%?s%ﬁﬁ?ﬁﬁzﬁ% D %9&%@%&%@?5””

is deternne

term;[nate AR ﬁ%%&%ﬁé%’ ?%ﬁ?ﬁﬂ%@?%é% pcgﬁsz'l)l%ra%n&a ggperegg%ms
r

S72), the cp@h YORHPE T an S e v o ponde e S RPnaP ek it 8

S73). If it is determned that the ALM3 is set (YES at step S73), the

CPU 81 terni RAPESSR& processing wi t hout 25 deactivation of alarm and
perfornms a r%ijéﬁ English translation of PCT/JP2009/ 055140

FIG. 26 is a flowchart illustrating a processing procedure of
10 the CPU 8lconcerning a subroutine for alarm deactivation. When
the subroutine for alarm deactivation is called up, the CPU 81
determines whether or not the ALM1 is set (step S71). Ifitis
determined that the ALMI is set (YES at step S71), the CPU 81
terminates the processing without deactivation of alarm and
15 performs a return. If it is determined that the ALM1 is not set
(NO at step S71), the CPU 81 determines whether or not the ALM2
ig set (step S72).
[0192]
If it is determined that the ALM2 is set (YES at step S72),
20 the CPUS81 terminates the processing without deactivation of alarm
and performs a return. If it is determined that the ALM2 is not set
(NO at step S72), the CPU 81 determines whether or not the ALM3
is set (step §73). Ifit is determined that the ALMS3 is set (YES at
step 873), the CPU 81 terminates the processing without

25 deactivation of alarm and performs a return.



S:le[ogg% . CPIUf 8i1tdi s determned that the ALM3 is not set (NO at
p , e et erm nes whet her or not. the M4 i

574). If it is determined that the ALM is sgli“gl’(aﬁ(E@’Sgtlﬁons?fIg%T@%SJ&&%ﬁ@
CPU 5 81 term nates the processing withd# deactivation of al ar m and
perfornms a return. If it is determned that the ALM} is not set (NO
at step S74), the CPU 81 determ nes whether or not the ALMb is set
(step S75). L 101f it is determned that the ALMb is set (YES at
step S75), the U 81 term nates the processing w thout deactivation

of alarm and perfo : fiHate 4 i i
not set (NO at stegf@f%)c?&%ﬁ@%% tgfttttglr%ngg%\gg)gb BIﬁjt}eééltgﬂr?rp(l)rc;"[f36 Et’%ﬁgsg 7s).

di splay sect itggt@d?g; @ﬁgﬁ%ﬂeﬁﬁgé hdthriof e ALV 15258 (sEh SN

a 15 war ni ng orns a return. This deactivates the

N
soco'ad eid vedtisfarit) GH-UIRRAMIA S S ol R RER IR o
corr espond. « BeFhe o enerr 0t dey s e ARIELH vetyo
T canddt esiaen 574 the Lt Psl otermifel SR S°RbL 2AE AfM5
is set (step S75).
[0194]

10 If it is determined that the ALMS5 is set (YES at step S75),
the CPU 81 terminates the processing without deactivation of alarm
and performs a return. Ifit is determined that the ALMS is not set
(NO at step S75), the CPU 81 turns on a blue lamp of the display
section 86 (step 76) while it turns off a red lamp indicating a

15 warning (step 77) and performs a return. This deactivates the
warning.

[0195]
FIG. 27 is a table illustrating measurement examples of
average ion concentrations in a certain room in the case where two

20  or four of the ion generators 6a, 6b, 6¢ and 6d are used and where
the polarity and energized time of the ion generating sections 61
and 62 are changed. In the table, A, B, Cand D correspond to the
ion generators 6a, 6b, 6¢ and 6d, respectively. Moreover, “+” and

“2” correspond to the ion generating sections 61 and 62, respectively.

o5 In the cases 1, 2 and 4, the positive ion generating sections 61 are



25 InEthF Cﬁses 1, 2 and 4, the positive ion generating sections 61
are nglish translation of PCT/JP2009/05514Q, 85 arrange

facing each other in the direction approxina&@@?hﬁgP%%ﬁﬁ?gﬁﬁgﬁﬁ?gmﬁﬁg
air-flowing direction in FIG 18. In theS&ase 5, the negative ion
generating sections 62 are arranged to be facing each other in the
above-described direction. In the case 3, the 5 positive ion

generating seetdABe@todOfidifs RAGAl IR v IONIGLABFRtIoI0appedtionatlyar e
arranged to be facCing each other in the above-described direction.

[0196] For t%%rﬁ@ﬁﬁahAEGtUﬂﬂaﬁge oWl SRS e FIESt 1ONs[atBeldse 5,
constantly on inh the case 1, Ile they repeat "on" for one second

and off 1 0Gp@nG SASNT%A BeRtMARBAMARILYEE rbMiBRgEANRShE fading!

agd 5.dNbrepge8,d_ I"on generators faclng each other in the
above-descri be i,hect.ion a ter VAR o] i e ses
2 and 5w B e
same phase in.the cases 3, and 4. .Fl - Se. 5
( :c . gz B Bg%ar?é’zsét}lg%ﬁ%rg@ﬁ’tel&?nﬁ Rectiy) %]T%%dgg‘gﬁ%éﬂ?%% 1%%%@%? %g]%%on
o] , to 4 nB, which i oxi mat e he sape as the case
1 where two i26AL198 %P@&rgag?ﬂgﬂ?g?%clggrﬁﬁcg?%ﬂo ,&g%n be

opt ai _ned. In the case 5, (gt ,is possible to double the operational 20
lifetime of tﬂk@‘fl%@eﬁ‘éﬁ@ dérected- 6b, 6¢c and 6d conpared the case 1.
It is confirnmed that the configuration of case 5 allows the

concentrati oril0dP6i ons di scharged together with the air to be

increased to approximately 7,000 ions/cnB in a regular rogm
For the energized time, the ion generating sections are

10 constantly on in the case 1, while they repeat “on” for one second
and “off’ for one second in a two-second cycle in the cases 2, 3, 4 and
5. Moreover, a set of ion generators facing each other in the
above-described direction are alternately turned on/off in the cases
9 and 5, while the set of ion generators are turned on/off in the same

15 phase in the cases 3 and 4. FIG. 27 shows that, in the case 5 G.e.
the same arrangement as FIG. 18), the average ion concentration of
52,000 to 52,400/cm3, which is approximately the same as the case 1
where two ion generating sections are constantly on, can be
obtained. In the case 5, it is possible to double the operational

90 lifetime of the ion generators 6a, 6b, 6¢ and 6d compared the case 1.
It is confirmed that the configuration of case 5 allows the
concentration of ions discharged together with the air to be
increased to approximately 7,000 ions/cm? in a regular room.
[0197]

25 As described above, according to the present embodiment,



|[501I97] h25As descri bed above, according to the present enbodi nent,
nglish translation of PCT/JP2009/ 055140 86 the. | oint  .wal el
section and ducts divide the air suctioned f?Egehs%ﬁ%nsgsaﬁlglf?f%ﬁ'r%%rop& Pom
two ion generators, specifically arranget for each engagenent hol e,

to each engagenent hole. This causes overlapping of ions generated by
the ion generators specific to each 5 engagenent hol e, suppressing

mut ual i nter{gs gﬂ@ﬁ-wiﬂ%(ﬁh@ rRctibnoih § derns ehvidd Hte hdnsucdonbd from
generated. [0198] Mor eover, two ion generators specific to one

engagement heghg «desicRNss 8l &8eh bwonbasgsnaliditbes espedifionilpaairanibdrf
Thi s reduces t g pelroglglﬁt age of igns generéated ’fegrﬁoem tlhe 5tiiwo iao% o

generators | @%ﬁﬂ.e‘h‘r%{ée?ﬂgﬁghbié@o émp@n§a§§thq%1bag@lﬁfs causes

interference by io generated fromthe Two i on generators can be

reduced. [01 = : ‘ i
BPLLIDILR R Syt any A gArgeL A msRpeine d caone

gggggﬁgfg% cd Com.ive | on OeneraFors Wt hout VEIAAORAD Thelife,
Egngﬁbpigsgreggggggﬁl\;%oﬁgks gg;)ﬁ)eraélec?y\ffnr o(rar%é[ he ?lrwo on 'gene?at ors’ can
ighly-concentrated ions can be generated.
[0198]

Moreover, two ion generators specific to one engagement
hole are energized in phases different from each other. This

10 reduces the percentage of ions generated from the two ion
generators in an overlapped time. Hence, the percentage of |
interference by ions generated from the two ion generators can be
reduced.

[0199]

15 Furthermore, the two ion generators specific to one
engagement hole are alternately energized. Accordingly, the ions
can be generated from two ion generators without overlapping in
time. Hence, interference by ions generated from the two ion
generators can be suppressed.

20  [0200]

Furthermore, the two ion generators specific to one
engagement hole is energized with an equal duty. Hence, the
operational life of the two ion generators can be doubled.

[0201]

25 Furthermore, for the two sets of ion generators arranged



Furthernore, the two ion generators specific to one engagenent hole

is energized with an equal duty. Hence, the gparatianal, dripberPlood 8140
two ion generators can be doubled. [0201] 25Furthernore, for the two

sets of ion generators arranged Englist%ranslation of

PCT/ JP2009/ 055140 87 next to each other to forma set, the air
suctioned fromthe suction port is divided fromone and the other of
each set to neetaodachetbicran fofm hesetwthebhsichacjenpdrirem e enckanh
set of the ion generators are alternately energi zed with an equal

duty. This Spakt twdivileddpemadnenald thdé etherobeaah Iset lie omenand the
generators to be doubl ed. Mreover, when the ion generators are

arranged nexptlhér 6fEHe GividediseRadge pborhaveAldts dachxes effthiein
transforners of ion generators are interlinked with each other, the

i on gener at OLanEARk S ﬁe%%@fﬁé’té’l%@ﬂe@lgﬁféd Qg aet é@aﬂ Jutpt emhasi ng
wi th each other. 10[0202] urthernore, when the voltage val ue

det ected by gﬂ%ﬁ%@?g@féﬁ@ﬂa}:lﬁ&ﬁﬁe GPéHﬁ:‘Héoﬁﬂﬁgéﬂefa&%r@'fB% of

i ons detecte n sensor and the voltage value Is equal to or

| ower than Odﬁ%{bléci}g ]}%&go%gp, eghﬁé%;iqﬁl{)%@ﬁefgﬁﬂs%ei érdtfag{rggﬂtjﬂggt t%ﬁ o

out put a war ni ng. erefore, T y I's I ncrease

appar at us ”ﬁgagg,of{ggf S@)‘%%}Eqbiégvt%g%g?ﬁk&‘%ﬁhtg%éﬁfsfo%a&%r of ion

pr of essi onal

generators are interlinked with each other, the ion generators can
be prevented from electromagnetically interfering with each other.
10 [0202]

Furthermore, when the voltage value detected by the ion
detecting circuit corresponds to the amount of ions detected by the
ion sensor and the voltage value is equal to or lower than 0.5V, the
red lamp on the display section is turned on to output a warning.

15  Therefore, reliability is increased and thus the apparatus may be
made suitable to continuous operation for professional use, for
example.

[0203]

Furthermore, the ion sensor is arranged in the proximity of

20 an ion generating section, close to an engagement hole or at a part
of a housing to detect the amount of ions. Therefore, the portion
for which the amount of ions is detected may flexibly be adapted in
accordance with the different uses and/or purposes.

[0204]

25 Furthermore, when the driving current of an ion generator



Furthernore, the ion sensor is arranged in the proximty of 20 an ion

gene_rati ng section, close to an engagenent h%@lisgrt At R, 5008055140
housing to detect the anmount of ions. Therefore, the portion for

whi ch the amount of ions is detected may®§ | exi bly be adapted in
accordance with the different uses and/or purposes. [0204]
25Furthernore, when the driving current of an ion generator English
transl ati on dlecPAB3RRNDN0ES IokeB8hbncogEseeyallie £0 that ltheatetehtiona
gi ven value so that the detection signal of the driving current
detecting ci rstgihal oBthadradngfdurdent detedtenpairadt is tuwhhed ofhdurorg
generator is being energized, the red lanp on the display section is

turned on tothdtguiiod inavhickothdidiegeferatimil bdivgadndidzé@nthe red
generator can easily be recogni zed, further increasing the

reliability. 158408h the displdet8fioniis tbﬁ‘ﬁeﬂ&ﬁ?%@bu@?ﬁ@@i Wakhinghe
ions generated by two ion generators are bl own out Trom one

engagenenf hqlre, d0 ﬁfﬁ@@@ﬁi ofith iéﬁ?éﬂerratbf chi b1y babesshheaet o

It may al so be possi ions generated by three“or nore’ion

generators arfﬁrﬁk%cﬁ%ﬁsfﬂﬁ%@?@lﬁﬂﬂwmm hol e together with the
€ nunbe n

air. Moreover, r engagenent’ 'holes is not limted to two,
but nmay al so[Bﬁogpree or nore. 15[0206]

Though, in the present embodiment, the ions generated by

two ion generators are blown out from one engagement hole

10  together with the air, it is not limited thereto. It may also be
possible for ions generated by three or more ion generators are
blown out from one engagement hole together with the air.
Moreover, the number of engagement holes is not limited to two,
but may also be three or more.

15 [0206]

Furthermore, though the detection signal of the driving
current detecting circuit is detected during the period in which the
ion generator is energized, it is not limited thereto. The detection
signal may also be detected based on the average driving current

20 including the current flown in the period in which the ion generator
is not energized.
[0207]

Furthermore, though the red lamp on the display section 1s

turned on as a warning, it is note limited thereto. A buzzer may be

25 provided to output an alarming sound, or a voice synthesizing



Furthernore, though the detection signal of the driving current
detecting circuit is detected during the perimgidhR-wkieh AF8uiPedde/055140
generator is energized, it is not Iiniteg thereto. The detection
signal may al so be detected based on the %verage driving current 20
including the current flown in the period in which the ion generator
is not energized. [0207] Furt hernore, though the red | anp on
the display w&qlbﬁ 2 EPeAkET shaEdepIRHARAGO outny mepdarmingawice.
thereto. A buzzer may be 25 provided to output an al arm ng sound, or
a voice synthesizing English translation of PCT/3P2009/ 055140 89
circuit and a speaker may be provided to output an al arm ng voi ce.

90 CLAIMS [C aim 1] An ion generating apparatus that

di scharges ions generated by a plurality of ion generators froma

di scharge port together with suctioned air, characterized by
conprising: nore than one of the discharge ports; nore than
one of the ion generators each having ion generating sections to
generate positive ions and negative ions, respectively; and



nore than one duct configured to connect a blow ng port of an air
blower to blow the air, to the di schar}%(?e port so that the air can
fl ow and be discharged fromthe disc ge port, wherein t he
plurality of ion generators are nmounted in the duct and configured to
be alternately energized so as to be abl e to discharge ions. [Claim
21 The ion generating apparatus ac g to Caim1l, characterized
in that the plurality of rators nmounted in the duct
are configured to be energized at an equal duty. [Claim 31
The ion g&ﬁ’éiﬂa ti ng apparatus according to aim1, characterized by
conprising: two ducts; and two sets of ion enerat ors, a set_nounted
in each duct sdnaenigenssatigg apppangedhat dscharees law gRpeankaschy 8n,
and arran?ed in a direction atpprom mat el y perpendicular to the
fl owi ng wlwdity of jompeneiators from a dikschiasge gertetogether withangéivned aihe
approxi mately perpendi cul ar direction are configured to be
al t er nat ehyraeneriged bd campamsiegual duty. [Caim41
more than one of the discharge ports;
more than one of the ion generators each having ion generating
sections to generate positive ions and negative ions, respectively; and
more than one duct configured to connect a blowing port of an air
blower to blow the air, to the discharge port so that the air can flow and be
discharged from the discharge port, wherein
the plurality of 1on generators are mounted in the duct and

configured to be alternately energized so as to be able to discharge ions.

[Claim 2]

The ion generating apparatus according to Claim 1, characterized in
that

the plurality of ion generators mounted in the duct are configured to

be energized at an equal duty.

[Claim 3]

The ion generating apparatus according to Claim 1, characterized by
comprising:

two ducts; and

two sets of ion generators, a set mounted in each duct so as to be



The ion generating apparatus according to any one of Clainms 1 to 3,
characterized by further conprising: a detection neans for detecting
an anount of ions; a determ na?d on means for deternini ng

whet her or not the anmpbunt of ions detected by the detection neans is
equal to or |lower than a given anount; and a warni ng neans for

outputting a war.ni nlg when the.determ na%/i on rreans deterni nes that the
amount i & PUTHIGIEME ARRCHAR 319 BHaRRSHAD 2 F%F%til?ﬁlm

The i on generating apparatus_ accor.di to aim4, characterized in

that t he RBIRRRARITRARS AR TS Hhir Havis dBeetens WECHBunt of i ons

at a portion where ions are generated, a portion ere ions. are

di scharged or ‘é}l‘bi%g\ertﬁé'laﬁ?@rﬁréﬁﬂg‘i’ entl[x%:ﬁapm%mate Y PeIDeR 1(1”57’#'

gener ati ng apparatus accor di ng to any one of Clains 1 to 5,

char act eflizegtiopyire sapfigsrefhto boaltgrnatedy enevgided atenmgual duty.ent

flowng in an ion generator; and a nmeans for determning

whet her or not a current value detected by the neans is equal to or

hi gher than a given val ue when the ion generator is energized,

wher ei n {@mimadhi ng means out puts a warni ng when the neans for

determ ning determnes that the current value is |l ess than the given

val ue. The ion generating apparatus according to any one of Claims 1 to 3,
characterized by further comprising:

a detection means for detecting an amount of ions;

a determination means for determining whether or not the amount of
ions detected by the detection means is equal to or lower than a given
amount; and

a warning means for outputting a warning when the determination

means determines that the amount is equal to or lower than the given

amount.

[Claim 5]

The ion generating apparatus according to Claim 4, characterized in
that the detection means is configured to detect the amount of ions at a
portion where ions are generated, a portion where ions are discharged or a

given portion outside.

[Claim 6]
The ion generating apparatus according to any one of Claims 1 to 5,

characterized by comprising:



92

a means for detecting a current flowing in an ion generator; and

a means for determining whether or not a current value detected by
the means is equal to or higher than a given value when the ion generator is
energized, wherein

the warning means outputs a warning when the means for

determining determines that the current value 1s less than the given value.



