- 1 - SPECIFI CATION TI TLE | ON DI FFUSI NG APRARATUS AND | ON GENERATI NG
CARTRI DGE Techni cal Field [0001] The present invention relates to an

I on di ffusing apparatus that includes an ion generator and a fan,
nore particularly, to an ion diffusing apparatus that facilitates
repl acenent of the ion generator and is able to keep a stable ion
suppl yi ng capability; and to an ion gederating cartridge. Background
Art [0002]In recent years, a function is discovered, in which by
means of positive ions and negative ions generated into the air,
gerns floating in the air are killed and viruses are inactivated; and
products such as an air cleaner gukdirechirkgnto which this technol ogy
Is applied are attracting attention from people. [0003]Besi des, as an
i on generating portion that generates the positive ions and the

TITLE
ION DIFFUSING APPARATUS AND ION GENERATING CARTRIDGE
Technical Field

[0001] The present invention relates to an jon diffusing apparatus that includes an jon
generator and a fan, more particularly, to an ion diffusing apparatus that facilitates
replacement of the ion generator and is able to keep a stable ion supplying capability;
and to an ion generating cartridge.

Background Axt

[0002] In recent years, a function is discovered, in which by means of positive ions
and negative ions generated into the air, germs floating in the air are killed and viruses
are inactivated; and products such as an air cleaner and the like to which this
technology is applied are attracting attention from people.

[0003] Besides, as an ion generating portion that generates the positive ions and the
negative ions, a plasma discharge type is known, in which electric discharge is
performed between a needle-shape positive discharge electrode and a plate-shape
induction electrode, and between a needle-shape negative discharge electrode and the
plate-shape induction electrode; thus, the positive ions are generated from the positive
discharge electrode and the negative ions are generated from the negative discharge
electrode. The plasma discharge is performed at the needle-shape positive and

negative discharge electrodes, so that the air and vapors are ionized and the positive



negative ions, a plasma discharge type is known, in whichselectric

di scharge is perforned between a needl e-shape positive discharge

el ectrode and a pl at e-shape induction el ectrode, and between a
needl e- shape negati ve di scharge el ectrode and the pl at e-shape

i nduction el ectrode; thus, the positive ions are generated fromthe
positive discharge el ectrode and the ﬁébative lons are generated from
the negative discharge el ectrode. The plasma discharge is perforned
at the needl eizisapd mepativeiive aadeneged.i Awcthdippsitier Be, H @O)o(rss a siatural
that the air and vapors are ionized and the positive - 2 - ions and

negati ve i ons namBeinerhadhedpluAsity SewReSibledesi D bordi(gHa Q) dic(iifdrénca of a
natural nunber), in which a plurality of water nol ecul es are bondi ng

to a circunf eﬂl?ﬂl%ﬁ%ﬂzjijo? 18_5 ggﬁféﬂ? %%ét@d‘, anil 8s inﬁ%zlr%/g ?Lﬁ,‘%{zﬁ&\%ﬁp%ﬁﬂga R&tural

t he negative i0n, IS a natura

plurality of water nol ecyles are honding.to a circunference of an
oxygen ion, i §u@ﬁ?%rw%gf&?erﬁ&f@@w W%ﬁqlﬁcu{eﬁé@aa@‘l@g £9:3 PEROTHIERG of an
2-(H2O) n bond to a surface of a floating germ chem cal reaction
occurs, ther eSyYEsBARh 3t (iRIIVIAFAeaI§en per oxi de (H2OR) or hydr oxyl
radical ( OH) that are active species. Because of this, the floating
germis dé¢idjoyed If the above H'(H;0)m and O;~(H;0), bond to a surface of a floating germ,

chemical reaction occurs, thereby generating hydrogen peroxide (H»0-) or hydroxyl
radical ( - OH) that are active species. Because of this, the floating germ is destroyed

by the decomposition action of the active species. It is said that in this way, it is
possible to kill or inactivate the germ-relatives in the air such as bacteria, viruses and
the like to remove them.

[0005] As described above, by supplying H (HsO)y, and O, (H,0), into a room at the
same time, it becomes possible to kill and inactivate the germ-relatives contained in
the air of the room. However, in a case where impurities or dust collects on the needle-
shape discharge electrode that is the ion generating portion, the ion generation effect
deteriorates, so that it becomes impossible to supply a desired amount of generated
ions.

[0006] To kill and inactivate the germ-relatives in the air to remove them, because an
amount of the positive ions and of the negative ions are needed, more than a
predetermined amount of the positive ions and of the negative lons per unit volume
becomes necessary, so that as for an ion generating portion whose ion generation
effect deteriorates, it is preferable to eliminate the cause of the deterioration or repair

the ion generating portion.



by the deconposition action of the active species. It is said that in
this way, it is possible to kill or inactivate the germrelatives in
the air such as bacteria, viruses and the like to renove them

[ 0005] As descri bed above, by supplying H+(H20O m and 02-(H20)n into a
roomat the sane tine, it becones possible to kill and inactivate the
germrelatives contained in the air of%he room However, in a case
where inpurities or dust collects on the needl e-shape di scharge

el ectrodefoptmat i s tHeeaus©Bf BR) &S Blcilibe Rehbi®Rg, §1ERidOMIILANEALODS an air
effect deteriorates, so that it becones inpossible to supply a
desired anmount i | di 6 Jeo| bORGH] Vi@ :
germrel ati vesprg%sitﬂﬁggﬁgl?%ﬁ?gh ?gﬁmdf/fgg%%eéﬁggﬁeghh%gﬂgpr{barmtﬁn:téﬁ%f%n %% on
positive ions aad. ekl i r , . .

pr edet er m ned armt‘f%{apggﬁﬁuﬁe posal\f“f?|rf'l\[/ﬁem’lgl())lgéﬁ\o élﬁ%ﬁg’ﬁ (;Ilﬁlgg %%8%‘??’33%“8?% the
per unit vol une becones necessar that as for an ign _generating
portion whose FoXf gener att S aetﬁ? g@[ algrgflggiagpaé?t& g %}:ﬁagy B&@P%ﬁda@ge ¥6
elimnate the cause of tg deterioration or repair the ion generating
portion. - 3PAPLRSPEY S’use of this, to facilitate denounting,

cl eani ng and mai nt enance of an air processing unit and an ion

di ffusing appzﬁlﬁt‘l?&h%tn air processing unit and an ion diffusing
apparatus which are renovably nounted on a base portion for nounting
the air procedatengLiteratnehd t he i on di ffusing apparatus are already

proposed (e.g., see patent docunment 1). Citation List
[0008] PLT]: Japanese patent No.4114602B2

Summary of Invention
Technical Problem

[0009] By supplyimg the positive ions and negative ions into a room, it is possible to
kill and inactivate germ-relatives floating in the air to clean the room; however, the
germ-relatives are killed, inactivated and removed by using the positive ions and
negative ions at the same time, it is preferable the amounts of positive ions and
negative jops remaining in the air are equal to or more than a predetermined amount;
and the amounts are approximately equal to each other.

[0010] Moreover, according to a method in which when diffusing, by means of a fan
and the like, the positive and negative ions that are generated from an ion generating
portion of an ion generating apparatus, the ions are diffused by means of an air flow
generated by simply sending a wind to the ion generating portion, the positive and
negative ions collide with each other to be neutralized, so that it is hard to evenly
disperse the ions into the air without the neutralization. Besides, according to a

method in which the positive and negative ions are separately generated and carried by



Patent Literature [0008] PLT1: Japanese patent No.4114602B2 Summary of
I nvention Techni cal Probl em [0009] By supplying the positive ions and
negative ions into a room it is possible to kill and inactivate
germrelatives floating in the air to clean the room however, the
germrelatives are killed, inactivated and renoved by using the
positive ions and negative ions at the%ane tine, it is preferable
the anbunts of positive ions and negative ions remaining in the air

are equal to ahcai®rof 4 bading wirdded & possidle &TRAA! theaidds ther aRRUNDRcADLS
approximately equal to each other. [0010] Moreover, according to a

met hod in whi gheohifns @ief fodsifth cONidIBaREh Qhcif oftRR RAEVENSHd LkSuntt Hthe

positive and negative ions that are generated froman i on generating

portion of an_d@f@,fsg@mp@sﬁtﬁreiaa nBPPRE Rl oestﬁb‘?bg&% el s‘aic}ﬁsxtlﬁsﬁ%nﬂ%/sgiﬁle to

means of an air generated by sinply sending a wind to the

generating por}. dets{gg lﬂﬁﬁét LY aaqpaﬁegﬁéc' ve ions collide with each
od Socthat oIt st RAT

other to be neu%“?’gﬁ I Zed, . Fd"to evenly disperse the
KR T G ARSI e R N B RO
generated and n%ga{t{vle ?c?nsl%}/e ev_enlgl/ g_enerated; the remaining amount per unit volume of the ions
sent out info a room is increased, and the percentages of the respective positive- and
negative-lon remaining amounts are substantially the same as each other. Moreover, a
structure which facilitates the maintenance of the jon generating portion is desired.
{0012] In light of the above problems, it is an object of the present invention to
provide an ion diffusing apparatus and an jon generating cartridge which are so
struchwred as to allow an ion generating apparatus to be freely mounted and
demounted; able to generate evenly the positive ions and the negative ions while
sending out them far into a room.
Solution to Problem
[0013] To achieve the above object, an ion diffusing apparatus according to the
present invention that diffuses positive ions and negative ions generated by plasma
discharge into a room, the ion diffusing apparatus comprises:
a fan that generates an air flow for exhaling air, which is inhaled from an inlet,
from an outlet into the room via a flow passage that is formed in the apparatus;
an ion generating apparatus that includes a positive jon generating portion and

a negative ion generating portion; and supplies positive ions generated from the

positive ion generating portion and negative ions generated from the negative ion



means of a sending wind, it is possible to carry the iens to a

di stant place by preventing the ions fromcolliding with each other;
however, the anmount of the dispersed positive and negative ions does
not become even, so that it is inpossible to achieve desired killing
and inactivating effects. [0011] Because of this, an ion diffusion
apparatus is desired, in which the posidtive and negative ions are
evenly generated; the remaining amount per unit volume of the ions
sent out into gAndrQHP doPtidn GBS AL lovRRE tHrAIARE ﬁ&ﬂb%%%; #a the
respective positive- and negative-ion renalning amunts are
substantially the safeh gsnceARD Phliefas YRISOUEHion It Hol UK o bbldcas
facilitates the nmai ntendnce o e 1on generating portion I s désired:
[0012] In lig 0 J1 N _obj ect of. the present
invention to g&%@%&%Egﬁ%?bﬁﬁﬁgéﬁﬁgﬁﬂéné%%&?%?%%%aﬁéﬁg%°?5¥’6%%@?%%##%;

cartridge which are 80 strﬁct r@d.as to Ilom%an iqﬁtgenﬁra ing
apparatus to BEPFFEBSFERBEACEH B PToTrEGHRS Shriash matahed dhdy Have Swdass of
the positive ions and the negative ions il e sending out themfar
into a room $8f Eﬁﬁ“%ﬁgﬁ’ I%ﬁ#ﬁ%ﬁﬁﬁﬂﬁ%ﬂ% BYgasChEheIBBye obj ect,
an ion diffusing apparatus according to the present invention that
di ffuses positive tisni&nReactAlitgatnPaEtS #blfeipebe insertasyand| pudled out from an
di scharge into a room the ion diffusing apparatus conprises: a fan
t hat gener at ednsgrilogjoperfingtha is forenet thrpugh asside ofithé euilet, end frbely evufitablmand
inlet, froman outlet into the roomvia a flow passage that is fornmed
i n the appar atdempuntable infmariddiong thedoreg enagtiegapaatus hotdhas parihed. udes a
positive ion generating portion and a negative ion generating
portion; [a@id]suppl Aesorfingitd ihwcstiuomse, eie! génedtihy Afpatdne, WHSIetiby enke@iing
generating portion and negative ions generated fromthe negative ion
surface is exposed in such a posture that the ion generating surface matches with the

flow surface of the flow passage, and which is freely mouatable and demountable into
and from the ion generating apparatus housing portion, is disposed, so that it is
possible to obtain the ion diffusing apparatus, in which the maintenance is easy and it
becomes possible to exhale the ions emitted from the ion generating surface by means
of a streamline flow along the flow surface, and to send out the positive ions and the
negative ions far into the room by curbing the collision between the positive ions and
the negative ions and preventing them from being neutralized,

{0015] Besides, in the jon diffusing apparatus having the above structure according to
the present invention, the one surface is composed of a lower lateral wind-direction
plate that forms a lower wall surface of the flow passage. According to this structure,
it is possible to obtain the ion diffusing apparatus that sends out the positive and
negative lons in a horizontal direction of the room along a flow surface of the lower

lateral wind-direction plate; and it becomes possible to exhale the positive and



- 5 - generating portion into the air flowi ng through the flow
passage; and an ion generating apparatus housing portion that
houses the ion generating apparatus in such a posture that an ion
generating surface of the ion generating apparatus is exposed with
the ion generating surface matched with a flow surface of one surface
which forms a wall surface of the flowSpassage; wherein the ion
generating apparatus is able to be inserted and pulled out from an

i nsertion opemepdive s iﬂtﬁtﬁe&b&ﬁ@egi&ﬂ\@h@@pa)]pﬁéﬂ@liﬁ.f:lg.f[ he outlet, and
freely nountabl e and denmountable 1nto and fromthe ion generating

appar at uspohp§1Si N9 RREHLO Bhe ioLQf?@ﬁ’stngA%g)%agjs NGy thdESovesEUEhH ReoddBe to

i on generating apparatus, whose ion nerating surface is exposed I'n
such a postur i e L r : A fl.o
surface of 1 net Pt dnith GCRERAE W B LARRIE LRl mlilf o
denmountabl e into _and.from.the ion.generatin arat.us housi.n .
porcion i dieensaggal B otV 8F BGichlid BotR AT el iR ecnereing
di ffusing apparatus, i.n which the mintenapnce is eas nd.it becanes
possi bl & t o RO BRT EHEAHA CTEgEs AL RO SRS P e aes
by neans of a streamine flow along the flow surface, and to send out
the positive ions ARESEHEDABEAPIRIEN ons far into the room by curbing
the collision between the positive ions and the negative ions and
preventing them fr épeHEemgRidepArtien:iapéd. [ 0015] Besides, in the ion

di ffusing apparatus having the above structure according to the )
present invention, atléier orsmbeuthehergags widnpoengdgafienh phasine rdispasedrialthe ion
wi nd-direction plate that forns a | ower wall surface of the flaw
passage. Accorgdhergifeappiiatis hbusig poréon ¢ftthé Hppassindie bddy toldixahapdsiteon of
ion diffusing apparatus that sends out the positive and negative ions

in a horizont ahe ¢htiiegd;i on of the roomalong a flow surface of the
| ower |ateral wi nd-direction plate; and it becones possible to exhale

the positive and - 6 - wherein a structure is employed, in which the jon generating
apparatus is inserted from the insertion opening into the ion generating apparatus
housing portion. via the insertion guide portion and the position guide portion; and
fixes the ion generating apparatus in such a posture that the ion generating surface is
matched with the flow passage via the position guide portion and the lever member.
According to this structure, the ion generating apparatus is formed as the
cartridge type that unitarily includes: the insertion guide portion; the position guide
portion; and the lever member, so that the jon generating apparatus which facilitates
the maintenance is obtained. Besides, it is possible to fix the ion generating surface
while exposing the ion generating surface, wh_ich has the curved surface matching
with the flow surface of the lower wind-direction plate, via a cut-away portion formed
through the lower wind-direction plate.

[0017] Besides, in the ion diffusing apparatus having the above structure according to



negative ions into the roomregi on where people are living. -

[ 0016] Besi des, the ion diffusing apparatus having the above structure
according to the present invention is forned as an ion generating
cartridge that includes an ion generator that has the positive ion
generating portion and the negative ion generating portion, the ion
generating cartridge houses the ion gederator and unitarily includes:
an insertion guide portion; a position guide portion; and a

| ever nenber tﬂ&a};tres@ﬁtgagﬁﬁomtaéhoa@e@a&ﬁ@%ﬁé}ampﬁema&&hslmargeﬁﬁétotﬂn&}h@ﬂ
ion generating apparatus hou5|ng portion of the apparatus main bod

to fix the pogd ”pqogﬁvgio %ﬁe&ﬁlﬁgﬁlﬁdrﬁ%and the negative jon enerm}il%ra}?)u'rﬁbnaare spaced

structure is e oyed e I on generating appa S
inserted fro i S
housi ng por t F%é?@l.ﬂaé‘ I#Iﬁﬁlg?@‘?%%e@%uﬁn&? 10 Birk o R G R § PRk

gui de porti on; Xes. eneratin ar i,n su
Bost ur ot hat | PR P GBREPE Medest s d Thitned Sv&%f wetrﬁ%)ewrvsaaosmve
passage via the 03|1|on ui de _portjon and the | ever
According to {oR; engreling petion apﬁélegq;wed%g?rg(qtﬁg P&H]S’&r &t @}gpqsgd fotbeelpw
as the cartridge type that unitarily includes: the insertion guide
portion; the p&siae dwcedirgetopis perrturant Reremesepessiblee b separasely tcamy the
the ion generating apparatus which facilitates the mai ntenance is
obt ai ned. Bespekittve ipas and theossgativesions sé ithat it iepdssihlege wenbdfhitiey effeativelydhe
whi | e exposing the ion generating surface, which has the curved
surf ace mat chiollision betwebe bbthdoassoff tﬂlaqaesiti*fre sritendgativeer ions; ratld do b@in tha ion
plate, via a cut-away portion formed through the | ower w nd-direction
pl ate. [0017] BéSbig Ssapparatus hidati 3natlé ftd ushd @uapRaioat Uar hayithg rbdie wwtoue
structure according to

neutralizing the ions.

[0018] Besides, in the ion diffusing apparatus having the above structure according to
the present invention, an intermediate lateral wind-direction plate, which partitions a
flow passage between the lower lateral wind-direction plate and an upper lateral wind-
direction plate that forms an upper wall surface of the flow passage, is disposed to
partition the flow passage that extends from the fan to the outlet into multi-stage
streamline flow passages;

a plurality of the ion generating apparatuses are disposed in parallel with each
other to form a continuous-length ion generating surface that has alternately the
positive ion generating portion and the negative ion generating portion in a line at a
predetermined pitch along the flow passage of the lower lateral wind-direction plate;
and

the vertical wind-direction plate, which partitions the flow passage into the

flow passages for the respective positive ion generating portion and negative ion



- 7 - the present invention, the ion generating apparatus includes
the ion generator in which the positive ion generating portion and
the negative ion generating portion are spaced apart in a direction
that intersects an air flow direction; and a vertical w nd-direction
pl ate, which partitions the fl ow passage into fl ow passages for the
respective positive ion generating portdon and negative ion
generating portion, is disposed in the flow passage. According.to
this structur eendbtilpe pOMBE, ROBSHBpRed As I8 RRAMR] IheClikiVstdgEstiRREldd NBw
ions and the negative ions, so that it is possible to curb further
effectively tqﬁmﬁ_&gision bet ween both ions of the positive and
negative ions; and to obtain the ion diffusing apparatus that is able
to send out the io i nt . i J .zl ng ]

[ 0018] Besi des, in t@%@&ido tgitﬁlpg?.kﬁ‘g@aégﬁ%@%%%&ﬁ@ﬁ %Iéj %he’ g%%@éd chides the
structure accordi.ng.to the.present invention,. an internedi ate | ateral
i ndl i 166§ o OB AR R BHARAF T 0L Bt hiop At BERB b Liopits Todly
| ower lateral wi nd-direction p]ate and an upper Jateral

wi nd- di rect | ormfmnaatbgf My S T ot opl|the wainjeRRReeyecqmpRs iyt also
passage, is disposed to partition the flow passage that extends from
the fan to t heophjsticatedimpmgentnre becamaypossiblecBefidendhe flovy pawagedg disposed for
a plurality of the ion generating apparatuses are disposed in

paral | el with everylelastrnde, so ghat rbescmaespassibia susentl engthh ppaiiveyrad evegativa dons
surface that has alternately the positive ion generating portion and
t he negative ifennigeherain geuioing themeutratizationnd tixtpositipe eatbtegativieria.
pitch along the flow passage of the |ower lateral w nd-direction

pl ate; an@o0tdie ver Begidts, i thd-ich diffodin®appatadischavingitlhaboas sthichea sccbing to
fl ow passage into the - 8 - generating portion, is so disposed as to
penetrate the thhhreiens ind@@iont 1he FbiicAl6vihd-Gifeddids PREES angled in SHEIE DG gt tHe
this structure, each ion generating apparatus, which includes the

positive ion geRefralkded st 4 Widk A3 WIR rRBER b KSyiHANGERAGH B WHEh the ion
potion, becones freely nountable and denountable, so that not only

t he mai nt enan . L& i .
becones possib %&aggg?%%% géfsg%aagggg}gﬁéls@ [ S%gggd&a# %Iréetgreglrg;o this
el ectrode, so i i _ T

negative ions Sirgghrleh%hg t%gﬂ%gﬁ%g@i)%&?f&t %’ffﬁg g%g%? [?n%e?d;gﬁl %r}’y lg?ﬂ%ta S\Iéa

positive and R4S Bﬂg\féa, sb Wt it is possible to disperse the ions into a predetermined area of the

room.
[0020] Besides, in the ion diffusing apparatus having the above structure according to
the present invention, the ion generating cartridge includes:
an input-output connector portion that connects with an external electrode to
perform input and output;
a control board that controls driving of the positive ion generating portion and
the negative ion generating portion by means of electric power obtained via the input-
output connector portion; and

an ion sensor that detects the ions generated by the ion generating portion.



[0019] Besides, in the ion diffusing apparatus having the above
structure according to the present invention, the vertical

w nd-direction plate is angled in such a way that the ions are
exhaled at a wide angle with respect to a width direction in which
the ion generating apparatuses are disposed in parallel with each
other. According to this structure, thé&{|ow passage di sposed for
every ion generating portion is widened in a wde angle, so that it

i's possible to di spRESRiNE tHiPchid, % i#pRkREED SIS i ffedf
room [0020] Besi des, i nm?he ion c(i:i ffusli 1r)lg appar at us hévig%get r%gt%g%r\?téls

structure accqygdidigastife tid?le%éﬁél%ﬁ%nfcm{ SRIHiH s aAbfio! %ncogﬁ&%d??{?;@gextemal

cartridge incl udes: ah | nput - out put connector portion

t ith I t i t d t put ; .
2 Cont ol " boarder SHEELES: SR iR PR e S PR s o g
portion and the neg t ve i on gener.ating portion B .means of electric
power obt ai ned®¥ '] ?‘Fﬁ% PR n&l&%@é&%ﬁﬂ% %il% SPOSFRHTAAYATEh

sensor t etects the [ons,generated by the ion generating portion.
-9 - %Bg&gcor di %’&‘15% '%1%4}%&“%&@?5#&@3%%%@%& IR gcerdingdo
ion generating apparatus forned as the ion generating cartridge which
is able to be tupraeat Byentignghe opsepseais pragetivesom getoction sersorthptds digposed
term nal via the input-output connector portion and is easy to check
for normal opera dowowing sidsewitlo respesh $o thet kegativesiodigepasting portiord v thedon
[0021] Besides, in the ion diffusing apparatus having the above
struct ure acc@eutratingt ocartrilgepriesadingi tov elds | sonctuteh ethd Gimonen S6rncp&iv@ ions
negative ion detection sensor that is disposed on a downw nd side

Wi th respect tgendrited fiefiahd vegativiof @Bt Alnk HOrtdA dutiBNa0bpdrMRn il of the jon
generating cartridge. According to this structure, the anount of
negative ions jggaRmgak@ardnisoR A6t gt e itl RNp@SBR! & HASctPRhdth@Nthe jon
during an operation time of the ion diffusing apparatus is detected,

so that it is g pQefid! @nhagédgt&%aweﬁé}%ﬁté}emkfaﬂda@@%@m 8 iGREdeiaHEE

is normal |y operating or not and How much the ion generating
cartridge det %&itr@c[g"étd%t%riorates.

[0022] Besides, in the ion diffusing apparatus having the above structure according to
the present invention, a positive ion generating electrode of the positive ion generating
portion of the ion generator and a negative ion generating electrode of the negative ion
generating portion of the ion generator are each of a double electrode type in which
two generating electrodes are disposed close to each other. According to this structure,
it is possible to increase the amount of generated ions.

[0023] Besides, in the ion diffusing apparatus having the above structure according to
the present invention, the ion generating cartridge is formed as a two-stage ion
generating type in which the ion generators are disposed in two stages and in parallel
with each other; and positive and negative polarities of the positive ion generating

electrode and the negative ion generating electrode of the respective ion generators are



[ 0022] Besi des, in the ion diffusing apparatus having the above
structure according to the present invention, a positive ion
generating el ectrode of the positive ion generating portion of the
ion generator and a negative ion generating el ectrode of the negative
ion generating portion of the ion generator are each of a double

el ectrode type in which two generatingl@hectrodes are di sposed cl ose
to each other. According to this structure, it is possible to

increase the afididd Af redGOQY AdsRfdnk. ONScordifld) 23 1HBe Sirel@sre, it Mbebdifesi Pdsible to
di ffusi ng apparatus having the above structure accordﬁng to the

present inventj k : j : | i I A
Po-otage. | on B e A b R NS S pag® by driving
di sposed in t t and in parallel wth. e : i i
and negative \gg? g“r’&?‘?‘é%mgfgeﬁ% |Ios’oa§ilE GI:\S/%H% %‘ﬁe’g%nﬁlel? %Qﬁéte@%@@?%&eﬁ%ﬁge
t he negative i.on nerating electrqde of the respective ion. ..
generators ar éons-a%% € “‘EﬁaEg%?&amé‘E &ee‘@@fe o %%aﬁgl%g ﬁ‘kf.’mﬁf@mﬁggth? go-
this structure, it becones possible to exhale the positive ions and
the negative iSA88 QEYCRINE-sane f| ow passage by driving the two-stage
ion generators at the sanme tinme; and to alternately exhale the .
posi tive [08% and tBreidesdmtieven diffasng mperaschavingahe sheie srickugaccpyding to
alternately driving the two-stage ion generators. [0024] Besides, in
the ion diffushapresqup invaetis, thevemegenetators bothe respeative stagesans dlsy idh ggnearajing
the present invention, the ion generators in the respective stages of
t he i on gener ahitridgecal the itdlgstagd iohpentraringstyag arel dternmehe oparated) Aozpelirgr to
alternately operated. According to this structure, it is possible to
prol ong doubl ehik bgudtinkgit Bfpoksitste toaftolgan asdld the lifseoflid 104 generdtif 2arfridge.
Besides, in the ion diffusing apparatus having the above structure
accor di ngigbgst he prERs®Bd, it hésed aiﬁfasmg?tgpm-ﬂabmg EheCAMEOE sthlRfur€ h&@sidng to
and opening the insertion opening is disposed; the ion generating
cartridge is 'tﬂézﬁés@ﬁ #MQbdthon2aP opelebsy BbRe dol @Rkinp Od WMisRg thE MRMRA
menber is rotated to a fix l'ock position where a hook portion of the

| ever nmenber i@;ﬁg@%%ﬁé\%eﬁhtﬂeh@n %@%ﬁ%e%ggée Eg glﬁg%ifd Lhe a@rlé&bt&ﬁﬂhéd

t he cl osi ng of open-cl ose cov 0SSl n a state in

whi ch the |ev osiggg;gwg}geﬁli tﬁe %%r Iﬁ%ﬁ@e} ?Sqota?ed:[tpg. H}ti IE%IJI %Egpﬁ?g&' %Oktpiaﬁmﬂ

| ever nmenber hin e open-close cover from
According to t tructure, e the.io

cartridge is nog!ttﬁ%lfeé' Sroglglag?;ftis %E%a%g? %’(Sﬁ% tgggellrlgalg%rﬁe%fp © .ogleé}gt%gédgﬁlg?oa i Flhg']s

sppar a Us Nousl 1, AL a0 nol Locket, L ol SRR LR 938
faulty dispos ir;[oit ?c?tat%]:i t(t> Qfe }u? Toc%ep%gﬂi%}:t,i trllng Igv%g Heimdbgas hinders the open-close cover
from being closed. According to this structure, in a case where the ion generating
cartridge is not disposed at a correct position of the ion generating apparatus housing
portion and not locked, it is impossible to close the open-close cover, so that it is

possibie to easily detect the faulty disposition of the fon generating cartridge.
[0026] Besides, in the ion diffusing apparatus having the above structure according to

the present invention, a drive start-stop operation portion is disposed on the apparatus

main body; the operation portion is provided with: a drive mode set portion that sets a



[ 0026] Besides, in the ion diffusing apparatus having the above
structure according to the present invention, a drive start-stop
operation portion is disposed on the apparatus main body; the
operation portion is provided with: a drive node set portion that
sets a - 11 - rotation speed of the fan; a cartridge disposition
tinme set portion that sets dispositionllbf a new ion generating
cartridge; a timer set portion; a replacement recomendation

i ndi cation pokbtafich dpead of 6 FHTRNEEridRS didpbsifien HiBR!sBCHAIBS thaf e diglodinsS
of a predetermned tine after the new cartridge is di sposed and 't he
operation is gfahkfds ink @4EagtMGAT 4PPorON 1 APladditat tedbHhmBl &S
whet her the am)urlllt o?n%r@g%s geﬁe’r at ed %yﬂ%a%’% o@ﬂgeneratl ng on
cartridge is : 10 r p r 11 )
According to t%ﬁc!j %klg%ra%@égefhggsrg %rﬁﬁ%lﬁsi%aﬁ&g %er @?ér%&cgg%&l gé%semﬁgsae

service life i s decided.in advance, it..is. possihle.;,0 notjify that.a
Fopl acement -t FRESEREGHIRE 205 B FIGRo O P SPoPe e Ape
the repl acenent, atter el apse of a.tine fromthe disposition of the
new cartridge? 1@6@ ffication portige thgm‘fﬁateaﬁvh@@%&stae@uﬁfo#ﬁ? oug gengrate by
or under the predeterm ned amount, the information is indicated, so
that it is po$afhhioa geaenatugyCalieds $aRH 4caVvar I HEdes 3 gr¢determined amount.
[ 0027] Mor eover, the ion generating apparatus according to the present
i nvention, whiAseorgimgep dhie strueturep s foriapdon gercrating qasgagd whoseonsidsylife is
means of the plasma discharge, is forned as an ion generating
cartridge thatledidal mdebance, it isgrossiblp ub -motifypthat ecrplectuent poetis @omidpaby
connects with an external electrode and performnms input and output of
a signal; pedtrmiitgingeavdnaion redofmshdies tiee pplatdnane aft@relgpenef atimedrom
el ectrode and a negative ion generating electrode are di sposed; an
ion sensor thae ¢lgiogiEibs of BRTeFIARTIdE Bedides] Tehd HbBEREFAt@ted i®Rds equal

a control board that controls drive of the ion generator by neans of
el ectric poweko @Phal&ethe irsdctdineR Ritloud R inf6RRUNEE O inditdd, @B - that it is
possible to know the maintenaﬁce is necessary.

[0027] Moreover, the ion generating apparatus according to the present invention,
which generates the positive ions and negative ions by means of the pllasma discharge,
is formed as an ion generating cartridge that includes:

an input-output connector portion that connects with an external electrode and
performs input and output of a signal;

an ion generator in which a positive ion generating electrode and a negative
ion generating electrode are disposed;

an ion sensor that detects ions generated by the ion generator; and

a control board that controls drive of the ion generator by means of electric

power obtained via the input-output connector portion,

[0028] According to this structure, the respective ion generating portions for the



[0028] According to this structure, the respective ion generating
portions for the - 12 - positive ions and the negative ions are

di sposed, so that it becones easy to handle the ion generating
apparatus of the cartridge type that generates the positive and
negative ions at the sane tine. Besides, the ion sensor is disposed,
so that it is possible to obtain the ibh: generating cartridge which
is easy to check for normal operation. [0029] Besides, in the ion

generating ca ?bﬁiiﬁ@i@n&"ﬁ:}d A8 néABvARAY rehispbSdUSPhAGE RicHinBPeds) 1d Bhdle the
present invention, the ion sensor is a negative ion detection sensor

t hat detects | J LALE: :
generating el g&gf@gﬁgﬂﬁ%&é@g@{bﬁﬁ%ﬁg@%%% %]%ra@é\jsﬁ@%}bn%é ge%grrl] negatve
generating el r t s Leri Qrat e t e i

i ons gener at eg)%% rag%ﬁ? Eagﬁen{euglg't ggsé&%’o%egsenngﬁn3§$ﬁg&§?§e%@t Fé(;g]eatc gkl g 33%9&51& 15
decreases, so that.by detecting_ the unt of the negative ions
Goner at d f 1 ofPRREIR g FErTEneAt R RRS s e PP da Tatp caeahen
operatio it is passible to detect, whether the i.on generating .
cartri dgif)(?%’ﬁ nor maPFYdespths oA gersratngcaiiEe iR Ao estiugire according to
generating cartridge deteriorates. [0030]Besides, the ion generatin
cartridge havihfgpresset iapalien.she parsarer BockBaivegor geteqiion spnseetat detects the
i nvention includes: a |l ever nenber which has: a handle portion
that is hel d aegativerigs gbneraiedfroinghe aggdtipriionpgnaatinggficctrhde. daacendingge this
and a hook nmenber that fixes the cartridge at a predeterm ned

posi ti on aft estridivre] whar thedon gedeeatimp relectrode porsioul detpocihicsnthe farmauftr cinthe
body of the cartridge is provided with: a guide protrusion portion, a
butt surface agghtiae (hakgensated fop thbatgapies foardmaaiiy detiodeaks decredsed, be
time of inserting the cartridge. According to this structure, it is
possi bl e to ofadibh defeRtihdheOSRRMALE fitk Sphlivd REE ghltpdied GEAMBS RaGIVeYion
nount abl e and denount abl e at the predeterm ned position of the ion

di ffusi ng appgéstimeVdidibhe dithd 1fUbH2Rn, (e RWIKIE to detect whether the ion

generating cartridge is normally operating or not and how much the ion generating
cartridge deteriorates.
[0030] Besides, the ion generating cartridge having the above structure according to

the present invention includes:

a lever member which has: a handle portion that is held at times of insertion
and puling-out of the cartridge; and a hook member that fixes the cartridge at a
predetermined position after the insertion; wherein

a side portion of a frame body of the cartridge is provided with: a guide
protrusion portion, a butt surface and a guide surface that perform a guide function at
the time of inseriing the cartridge. According to this structure, it is possible to obtain
the ion generating cartridge that becomes easily mountable and demountable at the

predetermined position of the jon diffusing apparatus via the butt surface, the guide



- 13 - surface that performthe guide function and the | ever nenber
t hat includes the hook nmenmber. [0031]Besi des, the ion generating
cartridge having the above structure according to the present

i nvention has a rectangul ar shape when view ng an ion generating
surface, fromtop, on which the positive and negative ion generating
portions are di sposed; the ion geﬁ%rator is fornmed as a

t wo-stage ion generating type in which positive and negative

pol arities of shifeceithat.pecfone ret guidy fhaihraadehghidr masbatiet dichpes &d bk
reversed positions in tw stages and in parallel with each other; and
t he i on gener aidnitgr.surface is formed into a curved surface that

mat ches with a flow surface where the ion generating cartridge is

di sposed.[0031] ACC@edHdd HeGoh REferstinE UGHHIR hdvig the aWve !&&E&E‘rﬁede’e&aﬁig to

the ion generating cartridge i's disposed s provided wt
rect angul ar-stpﬁ@lﬁ = LAar it S i bl -0bt ai n
the ion generati S&g%]rnt@rl ag% %eg;éng‘g&a%%?%&b‘}é&d@ g%%?g&%\?\%rgtﬁ%%gface’

ion generating surface jatghed with the flow surface. Besides, it.
becones. possi Hoa 05SSR TP RE S B S Hira i inaiis A Finetcd e
partitioned fl ow passages at the sanme tinme and to alternately send .
out them [0032]Be§id® ,gqnﬁra{oﬁelsi%’ﬁnr%eﬁferaaff“i"ﬁséag&aw’é‘rﬂeﬂﬁét%@ipﬁgmt‘ﬁ]é“’h
above structure .accordi ng{_ to g-]ie' present invention, the ion )
generat ors i nPPHEVE s8I @oentereef thy lon gencraing glerBrdamorpns arerdispgspd at
of the two-stage ion generating type are alternately operated.
According to fevessed pesiqng fintwq stages agsbin prisilel with esph ether; ande i on
generating cartridge which alternately sends out the positive and
negative ions intotheter gepetating swdatefid tommed sk g ewrvedshrfabethat fetchds with a
whi ch beconmes doubl e. Advantageous Effects of Invention

flow surface where the ion generating cartridge is disposed.

According to this structure, the flow surface where the ion generating cartridge
is disposed is provided with the rectangular-shape cut-away portion, so that it is
possible to obtain the ion generating cartridge which is able to be disposed with the
ion generating surface matched with the flow surface. Besides, it becomes possible to
send out the positive and negative ions into the partitioned flow passages at the same
time and to alternately send out them.

[0032] Besides, in the ion generating cartridge having the above structure according to
the present invention, the ion generators in the respective stages of the ion generating
cartridge of the two-stage lon generating type are alternately operated. According to
this structure, it is possible to obtain the ion generating cartridge which alternately
sends out the positive and negative ions into the partitioned flow passages and the life
of which becomes double.

Advantageous Effects of Invention



- 14 - [0033] According to the present invention, the ion generating
apparatus is obtained, in which while the ion generating surface is
mat ched with the flow surface of the fl ow passage that extends from
the fan to the outlet, the ion generating apparatus supplies the

positive ions and the negative ions into the air flow ng through the
fl ow passage, and is freely nountabl e- #%d denountable into and from
the ion generating apparatus housing portion, so that it is possible

to obtai mopieg i on @Lic&a‘ra@F 'ﬁgth%@%é:ﬁtiﬁ%n%}ﬂ%i%%&k&ﬁﬁ@ﬁﬁp&éuﬁ@%taﬁ@&i in
which is ablé to send ouf the positive ions and the hegative ions far

into a room by, r‘ph']-ghgﬂn& lLkiS) . : | fid i andq
t he negative |)C‘(,)h(r}1ds]!1 and w tho ‘%he}na('ta%% ?%F#gﬁ%%%?%%&tﬁg% %(se\g?uﬂfﬁg%ifon ov
generating ap i t he .ion ting cartri t hat..
Thel udes: ¢ ho Banais et Sl BB B2 '8 R uAGTIRL Bl gl g B
respectively generating th ositive ion nd.the .negatiye igns; the
on’ sensor + adi RIEVEaEBH thosedtvegns iR B e Borit or ey B0 e
the ion generating. apparatus of the cartrjdge type which generates
the positive ARYIEHE PoEntEYs and demepntabigatq ?Weg%{ﬁéiﬂee’% GFYeratgAngatus
the ion sensor is disposed, so that it is possible to obtain the ion
generating cahevysigggBoripn.ciy thet #aspossible ﬁ@@%aﬂbtheri@m wEfusBgctnpeiasly, whose
Brief Description of Drawings [0034][Fig. 1] shows an exanple of an

i on di ffusi ngoxapyenaatass cagycarddvhigh iscebiche gene swinthe posjidve iophandothe whgative
Fig. | (a) is a side sectional view, and Fig. 1 (b) is a front view
[Fig. 2] is aiashiamattoca desc by piurbieg the wolibionibetvean the pesitiveofons and the
procedure of an ion generating cartridge according to the present

i nvention, of negutio idns @nd Hitheyt deftraliziipdeneBtdideathe ¥noyensiating ffpadatus is
state in which an insertion is started; Fig. 2 (b) is a side

sectional Vi evhrale@Ws gk RnSleadrBtidgcaAided tHah ercludes thd RPud SutfificBBnector; the
perfornmed; and Fig. 2 - 15 -
ion generators for respectively generating the positive ions and the negative ions; the
ion sensor; and the control board, so that it becomes easy to handle the ion generating
apparatus of the cartridge type which generates the positive and negative ions at the
same time aud evenly. Besides, the ion sensor is disposed, so that it is possible to
obtain the ion generating cartridge which is easy to check for normal operation.
Brief Description of Drawings
[0034] [Fig. 1] shows an example of an ion diffusing apparatus according to the
present invention, of which Fig. 1 (a) is a side sectional view; and Fig. 1 (b) is a front
view.
[Fig. 2] is a schematic descriptive view showing an insertion procedure of an
ion generating cartridge according to the present invention, of which Fig. 2 (a) is a

side sectional view showing a state 1 which an insertion is started; Fig. 2 (b) is a side

sectional view showing a state in which the insertion is being performed; and Fig. 2



(c) is a side sectional view showing a state in which the insertion
is conpl et ed. [Fig. 3] is a schematic descriptive view of a

| ever nenber of an ion generating cartridge, of which Fig. 3 (a) is
an enl arged descriptive view showing a fix lock portion; and Fig. 3
(b) is a plan view of an entire | ever menber. [Fig. 4] shows an
exanpl e of an ion generating cartridgelaccording to the present

i nvention, of which Fig. 4 (a) is a plan view, and Fig. 4 (b) is a

side view. [Fi(g)is2Aidels&ctidnd GRANTHolangdEGAE Pk hiVILthK @Widh iPcokdpRied.
passage. Description of Enbodi nents [ 0035] Herei nafter, enbodi nents of

the present inventiipg #yi€adQaahliDad Mt & @fﬂé@& 55@3;@?? Q{i@iggmmmg

Besi des, the sanme constituent nenbers are | ndicate e sa
reference nu -3l bed .d Lpti f i S:Sui

ki ppod. | 003GTARARE e bl ERD SUGTHE b chfifhed askcaBlhe st el a i 1ok
enbodi nent is _an.ion di.ffusin arat us that, includes an ion

gener ati ng apﬁjg?[é%gndgﬁ% %1@ E%{Pﬁﬁﬁ‘ﬂ%aﬁa%e%’ﬂ? leyef RemEfer at ed by t he

i on generating apparat into a roo s showmn in Fig. 1 (a), an
apparatus nain bod 5'#is%y%hﬂhﬁﬂm%ﬁ%H?énﬂghggkﬁﬁﬂgégﬁpéﬁ’@§H@#%ﬁ?qﬂ§c
apparatus 10 that includes an, ion %enerator whi ch_has a positive ion
generating porr$sEH ByFatien, eéwhich\Fée. Ada) iy a plap xiavs gnpBiet 4 On is Beds vew, an
outlet 4 for sending out the ions geesner ated by the ion generating
apparatus 10 to oulkigd¥liisasthspetiedesoriptiveiviconef asfiadepastagehe appar at us
main body 2; and an inlet 5 is disposed on another side (e.g., bottom
surface) of tMesappmesfiBmbalimettsdy 2. [0037]1t is also possible to

di spose an air filter at the inlet 5 that inhales air; and a

[0035] Hereinafter, embodiments of the present invention are described with reference
to the drawings. Besides, the same constifuent members are indicated by the same
reference numbers and detailed description of them is suitably skipped.

[0036] An ion diffusing apparatus according to the present embodiment is an ion
diffusing apparatus that includes an ion generating apparatus and a fan, and sends out
ions generated by the ion generating apparatus into a room; as shown in Fig. 1 (a), an
apparatus main body 2 is provided with a fan 3 and an ion generating apparatus 10 that
includes an ion generator which has a positive ion generating portion and a negative
ion generating portion. Besides, an outlet 4 for sending out the jons generated by the
ion generating apparatus 10 to outside is disposed on a front side of the apparatus
main body 2; and an inlet 5 is disposed on another side (e.g., bottom surface) of the
apparatus main body 2.

f0037] It is also possible to dispose an air filter at the inlet 5 that inhales air; and a

structure is employed, in which the air inhaled from the inlet 5 is sent to the ion

generating apparatus 10 that performs plasma discharge via the fan 3; and the air and



structure is enployed, in which the air inhaled fromthe inlet 5is
sent to the ion generating apparatus 10 that perforns plasna

di scharge via the fan 3; and the air and - 16 - vapors are ionized
and sent out fromthe outlet 4. [0038] The ion generating apparatus 10
includes the ion' generator that includes a pair of electrodes each
of which perfornms the plasma di scharg“e}lﬁés described | ater, a
positive ion generating portion that includes a positive ion

gener ati ng el eaporode icuizkdant egmbinvEom e ageeter. at i ng portion that

i ncludes a negative ion generating el ectrode are di sposed away from
each ot heookg) a pr qtﬂeﬁcﬂfgénaaﬁngﬂk@e@ﬂ@qo b9 REis d@feratér th@Bdludes a pair
| ateral w nd-direction plate 22A that serves as a lower wall surface

of a flow passaggctBi&heRKtENASE hoibhient dlastal @sdnBGeOW WBcrifed B, 2

an upper lateral wind-direction plate 22E that serves as an upper

wal I surface ngosi{ib&ogxl' @ﬁ(ﬁg@iﬁ&ﬁomgﬁﬂclﬁ&% itd/E Q4R ée&%aﬁ%%g]?%go%e%@ a

outl et 4 are dispose I on generating appara
portion, in which.the i ener at | apparatus 10 i.s di sposed ile
o on gener act bR EEbFRE PhRR S ARARES 2 ked e BPERREEG IS are
mat ched with a.flow surf.ace of the |ower |ateral w nd-direction plate
22A s for med PR AL SO Pt QU W PSRRI SCT or mred on ¢ he
out | et sirﬂs,\%?;o rrak%éé possi bl e t f_reg,l y _rmugt and denount the ion
gener at i par at $€s19¢5, £rlowsr e pan-digsetien late fved theh S@VSrassh Iqyyer wall
apparatus 1. Here, if a structure is enployed, in which the ion
gener ati ng appaweeeps atflpw passagergchyextends djopy thadan § ypthepytetdt, opd se uppen
the ion generating apparatus housing portion that is formed in the
appar at us nmai fatpretyind-dicectiom pipes 2B tthat gservep af amusppbe elewrficeef the flow
nmount abl e and denount abl e and the repl acenent becones easy, which is
pref erabl e. Bgpemasewbicht ¢xtends ifrort e fane? ¢o tthee mbtedlidrenet dispobed. i Amd, an ion
generating apparatus 10 is forned as the cartridge type that
unitarily i nclgeskestingaappbrasariousing gottida, powhichnthe dorpg&ictdting Ppard@s 10 is
portion; and a |ever menber 14 that engages with an engagement
portion di sposiggoded Whike k@ Hor)@B@dainis NeirRALP ¥hakelithe ok HeAGatdPid id@Posed is
matched with a flow surface of the lower lateral wind-direction plate 22A, is formed.
Besides, an insertion opening 6 is formed on the outlet side to make it possible to
freely mount and demount the ion generating apparatus 10 from the front side of the
ion diffusing apparatus 1. Here, if a structure is employed, in which the ion generating
apparatus 10 is formed as a cartridge type and disposed in the ion generating apparatus
housing portion that is formed in the apparatus main body, the ion generating
apparatus becomes freely mountabl'e and demountable and the replacement becomes
easy, which is preferable. Because of this, in the present embodiment, the ion
generating apparatus 10 is formed as the cartndge type that unitarily includes: an

insertion guide portion; a position guide portion; and a lever member 14 that engages

with an engagement portion disposed in the ion generating apparatus housing portion



- 17 - of the apparatus main body to fix the position of the
cartridge, so that a structure is obtained, in which the cartridge is
freely nountabl e and denobuntable in such a posture that the ion
generating surface is exposed to the flow surface via the |ever
menber 14. [0040] The ion generating apparatus 10 is fornmed as the
cartridge type and freely nountable and7denountable in a state in

whi ch the ion generating surface is matched with the fl ow surface

that forms theffhoyhantadan RBEER Sk MH Yositioh OithBOEE?tfH@%@,QB Shet At iR ia

ion generating surface, where the positive 1on generaling portion an

t he negative ifp; (=13 ] i
G chos wi th (He o ahr e ARIGEOR By HhSRARE AASuAIE A ffbonre
positive and i i e kN antiong are di sposed away fr
each ot her i nqgaq |erlée‘§§%n§%ﬁ\%§?%rﬁa%% rl'lst%Pés?ség EOST%S%‘P}Vngd er@c‘?‘? ger‘f‘.“ dmber 14
Accordin this ructure, it becones possible to send, out the ions
enitted APBI: he i ORE doh BTG RTPHE A0y IS dhe SuStIEedups Al PN,
al ong the flow su%f\ce. Moreover, the positive and negative ion
generating porfqugitelesnd demepraile iy ¢ statedn ahichhs iom aenerating mafhessis matehnd
flow direction, so that it beconmes possible to send out the positive
i ons and the NE&dhe Jewisauacerthat formsdhe flew peergehgccordingyn df is treferaile thei the
between the positive ions and the negative ions and by preventing
t hem from bei mp geagtating furéde, wiiep9tht poStvaios gemdratingi ortidnrand tieasgativedos
the fl ow passage that extends fromthe fan 3 to the outlet 4 has a
bent shape, i tgenesatpgefetiabhe: tipdsed, hieasi 20 shage niext ahattigss Suilf decfled subfece.
ion generating apparatus 10 is formed into a curved surface which
mat ches wi th Mesidéd, dnisspreferdbie Ot tHeepdshierandl legitik ¥h PenAtE@ChdBEhs are
pl ate 22A that is bent. [0042] Besides, the ion generating apparatus
10 of the caruisheige dwepefromhideh diRirt@ra Idedtios! WHEHS intkR6etd RSAIW | BRction.
gui de portion; the position guide portion; and the | ever nenber 14
that engages WctdtdinBo ORARARE RRbIEOPosEbRROSER] duf tﬁeh@nibé)%tted from the
generating apparatus - 18 - housing portion of the main body to X
Lhe position g bBE-ARG! fkAGE byl Hekll®6f bOHdkA (RS NSE" hb P REHLAD
nd<di sposed,

6 forned through the ont surface of the apparatus a _
om out o e Skl (L85 0 o Rop ) BRBMAEE o0l ot iy, o
gener |19, U8 Ty SHER I 0 RO RPBLER SR b BB B
Wi thout di st u{ag.'siit?\% i%gsean%i the Ilég%wv;re ioms far into the room by curbing the collision between
the positive lons and the negative ions and by preventing them from being neutralized.
[0041] Because of this, in a case where the flow passage that extends fiom the fan 3 to
the outlet 4 has a bent shape, it is preferable that the ion generating surface of the ion
generating apparatus 10 is formed into a curved surface which matches with the flow
surface of the lower lateral wind-direction plate 22A that is beant.
[0042] Besides, the ion generating apparatus 10 of the cartridge type, which unitarily

includes: the insertion guide portion; the position guide portion; and the lever member

14 that engages with the engagement portion disposed in the ion generating apparatus



[ 0043] Because of this, along the streanline flow on the flow surface
of the flow passage, it becones possible to send out the positive and
negative ions generated by the positive and negative ion generating
portions disposed on the ion generating surface w thout disturbing
the ions. Besides, the ion generating apparatus housing portion is
formed under the lower lateral w nd-diuogetion plate 22A that forns
the lower wall surface of the flow passage, so that it becones

possi bl e to stahl: t | LiAe, -ne i | in

hor  zont al ci 10 B0 Btine iy BRA g RGHAGOR o st A BB from
| ower wal |l surface. .[0044] Tq partjtio he. f| ow. pas e_extendi

from the fan S04 Bost BehEe BRA bioeh bk rom 86 PoR e Sua ik Whposea,
vertical direction, jn the present enbodinent, as showm in Fig. 1 .
bet ween the | dRSH Ohtside o4 thsylon Parsage (it sirhppostue Sonherian SRR ace is
| ateral w nd-direction plate 22E, a second |ateral w nd-direction
plate 22B, a terpgsed pathedlow suriaee ap thet thegpn pensrasing swfacganaichies githiibe flow
| ateral wind-direction plate 22D are di sposed as internediate

wi nd- di r ect i orsugfacatand; it andodsipledtos ppplynthe titmssintd teezim flowingdhobivgle ¢he Sow
plates 22 (22A to 22E), the flow passage is partitioned into

mul ti - stage stpasagd witkowuft dswrigas thagedliol. om an i nner circunferenti al
surface close to the fan 3 to an outer circunferential surface. - 19

- [0045] IpoaNe cas®eadusé B k) OalenpSthe artathilthe fide onOhe FRRCHBTACH BT the flow
apparatus housing portion is forned in the apparatus nmai n body and

under the fl OW.RA5S 0SB FoskBR: 1 QURT ot 3hE patitivel AE nebtIRe bR LeRbrate b
22A, so that it is possible to i-nsert the ion generating apparatus 18

of the cart i dgeoty EORREe (8P Ebld AR QRERBATAR! BE dnd KL boldhfing

outlet 4, and freely nount and denount t I on generating apparatus

10 viaan oULglpd Pt didGhgWRL 3! BEdes %ol BabIDNRLANE Kifing

in such posture 't e 1on génerating surface 1's expo
fl ow surface. 46. | de di spo he. i.0 enerat | at u
10 with the i8h9%éln‘é5§ |%g&%dﬁ% PheC o0 Baterht WinaD e PRAC PRI A SR Tl e
the lateral w,nd-direction ate 22 the ion.,generating .surface
be used as part AT PToR A FPEIBSEES ER A IErS O HRGIANS Saty g out
plate 22, which is. able to be achieved hy disposing the io )
generati ng appf BRSEeR5d wEpLEAPPE ™ ooty Baionan Reon o the sragiine
pl ate 22; or r%y cuttipng away part of the flow surface of the | ateral
wi nd- di r ect i oAlop arraedon the iveer 838895t he i on generating appar at us
10. Accordi n?l y, in the present enbodinent, a structure is enployed,
i n whi ch [PP#]] ower Twi neetitionr e tlovnpassage exerding fnmpthegla 3nta hegputlet 6 into
cut-away portion 22a (see Fig. 2 (a)) for exposing the ion generating
surface; and tstresniling fipenpassagenip & verficad direftionhis thoprespah embediment, as shown
apparatus 10 is exposed via the cut-away portion.

in Fig. 1, between the lower lateral wind-direction plate 22A and the upper lateral

wind-direction plate 22E, a second lateral wind-direction plate 22B, a third lateral
wind-direction plate 22C and a fourth lateral wind-direction plate 22D are disposed as
intermediate wind-direction plates; and by disposing these lateral wind-direction
plates 22 (22A to 22E), the flow passage is partitioned into multi-stage sireamline
flow passages from an inner circumferential surface close to the fan 3 to an outer

circumferential surface,



[ 0047] The ion generating apparatus 10 is so structured as to include
the pair of the positive ion generating el ectrode and the negative
ion generating el ectrode each of which perfornms the plasma discharge;
accordingly, -to nake it possible to evenly send out the positive ions
and the negative ions far into the room it is preferable to carry
t he generated positive ions and negatt¥®-i ons by neans of separate
fl ow passages to prevent the ions fromcolliding with each other and

bei od ' ( tat oL el
ei ng neypey]i zed. In the@Bse of IROMB ERRIALS thel ifn PhliBhRe %}gﬁ:@éaa?ﬁﬂghfs%% pbitx

and the negative ions in the room the positive an

generating porg gcd}ggg rﬁ&@%ﬁ%&!ﬁ&ﬁ%ﬁy 38 LGS pgggpﬁag%g? Iﬁ%g% She Jower

alternately disposed; sposi ng the’ion genera

pair of positi at.ive, el rodes. i.n._a |line at a predeterm ned
ot ehe i bt (iGal B BBl ek, P4 e s Towiff o insPo b B Ecnerehcs
generating portions d.the negative io enerating portions.

Besi des, the ﬁB%qr?tP%Ed]%ﬂhe ?9@3%8?? 18%%@?&9? ﬁ@%rﬁtéﬁ?ﬁiu&‘fi@m‘a outlet

di sposed away from each other by the predeterm ned distance, so that
it is possiblé GFObLPRR 286 deeyng thejar gensrrting apprsaing 10, slagmeputer side of
negative ions at a time inmedi ately after the generation of the ions.
[ 0049] Because thst lopugr daterakwindodinection plets. 224, (in)snch hestirerthaiithe it gegerating
apparatus 1 is so structured as to have the apparatus nmain body 2
that is | ater awtfacelisorxgpsednolthierflowsarfacesi de of the main body 2, a
plurality of the ion generating apparatuses 10 (10A, 10B, 10C, 10D)
are di spdée4b] Besi Besdes] b gispude ahtd johhgentratite ggRetat BHlwithabe idheg@etatife
generating apparatuses, the laterally long fan 3 is used to send out
the ions fromsidife nfitehicdlwith the figwositted ofthe [AQADNNA-EeSRASHING 22, the jon
| aterally the plurality of ion generating apparatuses 10 (10A, 10B,
IOC, 10D) in padepdtingkburfhde syl Qf Aart 0P ¥heFoSPRSET £REateP? wind-direction

generating apparatuses 10 that have'the positive ion generating

i d1 . . . . . . . _
portion and t bed0aMhichSs HRR PBOShE LBy HftQ%(Ssa ' hé {Bnage*n%lrg‘cg}g:aggafaﬂs 0 in

. 1
parallel with each other, It iIs possible er nate se the

positive ion genelalinge.Qth %dgtﬂgcﬁé}??lgﬁgﬁt io}lg}fim?t'gnnggﬂ% ?%.]rg Bfthe flow

portion. Besides, t i_e positive Ion gene ing p _

neget v 1o SSRELA BY, RAE! SRGRREAG RIS Ch PRIy op g

parti U oni g Lije, £1.01% pasSagt . q, L | RAS3A08%L % b1t SoREGL N sc
which the lower wind-direction plate 22 is provided with a cut-away portion 22a (see
Fig. 2 (a)) for exposing the ion generating surface; and the ion generating surface of
the ion generating apparatus 10 is exposed via the cut-away portion.

[00477 The ion generating apparatus 10 is so structured as to include the pair of the
positive ion generating electrode and the negative ion generating electrode each of
which performs the plasma discharge; accordingly, to make it possible to evenly send
out the positive ions and the negative ions far into the room, it is preferable to carry

the generated positive jons and negative ions by means of separate flow passages to

prevent the jons from colliding with each other and being nentralized.



- 21 -.disposed; and the ions are sent out by neans of the respective
fl ow passages. [0051] Besides, it is possible to angle each of the
vertical wind-direction plates to exhale the ions into the room
across a wi de angle. For exanple, the angle of a central

wi nd-direction plate 21d is set at 00 , and the angle is so set as to
gradual |y becone wi der toward the side&)-and the angles of the
vertical wind-direction plates 2l1la, 21] at both ends are set at |arge
angl es f agy out si rn]ﬂﬁé it o b ScRASS] e j.f e
the ions @R?% t he r%gi%es;g? 0SS 1te htfée \l‘/]\nésé%% aﬁ%%‘?d P%O%F@grmgg;glrr%eerp&g’sthe
shown in Fig. ‘o J: Lhd-dir i e la, t 1. which
ot on t he TP St bty Bt pBhE Bel b0l TR it B picefFivE)
positive and negatjye.ions. generatin ortions of the ion generatin
hppar at uses 1GRETHSE digRRecd b SRBTInE e R ECHAREL AR EF Reth G posifug 2
the vertical wind-direction plates at the sides are nore w.dely
opened, so t hdtee¥ive; deqodes By & 1pe o gr prrdstemined Piishs ¥ 48 dessitia do alterately
the ions across the w de angle. [0053] According to the above )
structure, it dwesnihs peyts IReEcaatssmPrionns and o negativgdpe gencsading portiges.
respective ion generating portions without the collision between the
adj acent i ons Bdsules, the posiiivef apdendgaped wmi genersting portihes atet dispwsquloswdybfrem
to evenly send out the ions far into the room However, by neans of a
met hod i n whi clach bideplbys ittel predesorthined gistanee, doothst iaisepasesible toumtisthy coBigion
out via the same flow passage, it is hard to evenly mngle the
positive and negaeh\e paithic antdegatite Sa6 @ atBgeinihatiattipant 0 gpasaraes
is charged with electricity is |1 kely to happen. Because of this, in
t he present enhodhgrent, ion generators, which are each of a double

el ectrode type that di sposes the two generating el ectrodes, that is,
the posi {foum)i on JEREAAL b€l &Chbaf G F 1L 5, BEdR iffishRhppRAGE 31 38

el ectrode cl 0se to each other, are disposed in two stage
structured as to have the apparatus main body 2 that is laterally long; and in the inside
of the main body 2, a plurality of the ion generating apparatuses 10 (10A, 10B, 10C,
10D) are disposed. Besides, to send out the ions generated from these ion generating
apparatuses, the laterally long fan 3 is used to send out the jons from the lateraily long
outlet 4.

[0050] In disposing laterally the plurality of ion generating apparatuses 10 (104, 10B,
10C, 10D) in parallel with each other, by disposing the ion generating apparatuses 10
that have the positive ion generating portion and the negative ion generating portion in
a line and in parallel with each other, it is possible to alternately dispose the positive
ion generating portion and the negative ion generating portion. Besides, the positive
ion generating portion and the negative ion generating portion are alternately
disposed; accordingly, vertical wind-direction plates 21 (21a to 21j) for partitioning

the flow passage into flow passages for the respective ion generating portions are



- 22 - the ion generators are each forned as an ion generating
cartridge of a two-stage ion generating type in which the polarities
of the ion generating electrodes of the respective ion generators are
reversed to each other. In other words, the ion generating
apparatuses 10A, 1013, 10C and 10D are each forned as the ion
generating cartridge type. [0054] For €xbnple, in a case where the ion
diffitsing apparatus 10 having the above ion generating cartridge is

oo 21 11 3 000l 0100 LR 00, g

t he two-stage | ene ors are alt

experinme y confir.ped.that the. aver,age . numaper. of jons i.n the
oo s audY O BehBn S Fomhe o HFAE I SE B nesal PERARFiC it 0
t he negative ians. . Besides, when the twg-stage_jion genperators are
driven at t he CSEAUE oS (e SOBAGES ARl EBH At RApeiFRGa contrel
average nunber of ions is 50,000/ cnB or nore for both of the positive
ions and the Nehdirsrton plate 2¥ede sefst Oof. anfithe arngle isise seto telpfatlugllyrigcome
apparatus according to the present invention is used, it becones

possi bl e to Kiwliderttdveart fild did8Zand \thd AERS oBiE ViehReal WiG-diR&idd plated Dlal DB at
roomin a short tine. [0055] Conventionally, it is known that the

positive io0ns pdehl dnll@ef ot GiMakse APl1TFRIAY Shi¥idl,HoeHR } iPhsiblaGoNSBAL Ly
ions 02-(H20)n (n is an arbitrary integer) are sent out into the air;

and floating Q%@ﬂﬁ@&sti&%tﬂéfﬁﬁm%x%sﬁkg%hiﬁglé he reaction of the

ions. However, the 1ons reconbine w ther to di sappear,

SO
t hat eveTO['?Sf%i ti SF(B)rOé(%jn {eeag &oﬁén}ﬂgg f.aS%Eivggic%%ﬁﬁ-@er&gﬁhoTatésrbl%a%a 21;,

vicinity o n ion generating e onger I'stance T or

which the ions,are nt out becones,, the,nore rapi.dly the . ..
Concont r at 1 on VA paRERE Bl PhRRGo B AP prehdtS rl dic ielpie pogiive and
achi eve an ion cancentration of tens, of thousands of ionjlge cg& in
smal | - vol ume SPEEERIODY geperpling portions,of the iop gonaratipg apparatises 104, 1B, J(G and
the like, it is_possjble to achieve concentrations of 2,000 to .
3, 000/ cn8 onl y0Bt arpdsposed 1 sl @ vy dbat shesyrsticah wingrdirpetiopplates 4 theysides are
space, a working space and_the like.

more widely opened, so that it is possible to form the flow passages that exhale the

ions across the wide angle.

[0053] According to the above structure, it becomes possible to send out the ions
generated by the respective ion generating portions without the collision between the
adjacent ions that have different polarities, so that it is possible to evenly send out the
jons far into the room. However, by means of a method in which the positive and
negative ions are continuously sent out via the same flow passage, it is hard o evenly
mingle the positive and negative ions; and a disadvantage that the flow passage is
charged with electricity is likely to bappen. Because of this, in the present
embodiment, ion generators, which are each of a double electrode type that disposes
the two generating electrodes, that is, the positive ion generating electrode and the

negative ion generating electrode close to each other, are disposed in two stages; and



[ 0056] On the_ ot her hand, the inventors have discovered that at a

| aboratory | evel, when the ion concentration is 7,000/cnB, it is
possible to renove 99% of the bird-flu viruses in 10 m nutes; and
when the ion concentration is 50,000/cm 3, it is possible to renove
99.9% of the bird-flu viruses in 10 m nutes. Both renoval rates nean
that if it is supposed viruses reside.pp-the air in a concentration
of 1,000/cnB, viruses remain in a concentration of 10/cnB at the 99%

| t; d.in 1/ t ot 99. 9% | te, | t d
by hor eaal ng PhEn AR Bihat oGRS iR PRo0T RS t750e° boeiaeet ke
[TVing Space VIEREEEGBee i At e| PREES i Bhdioh Hariing SisHBts Pofbe

prevention of an infectious disease and for environnental cleaning, .
it is very i ny6TResie ppeensters ars rewrgd dutach oftiey Ao ebewerds.4he Ion gererating
ions but also to keep the high concentration throughout the spaces.
[0057] Next, tapparpiysesgléderd8Bi M et (0D digecaptnfimmgd ehtheabo genesating canmidge
is described by neans on Fig. 4. This ion generating cartridge is the
i on generatingygpparatus 10 forned as the cartridge type and has the
same constituent nenbers, so that the same reference nunbers are used
to descri9es4]he i oiFogexipdd,iing cerwhdrélge id:0diffhkieg kpparged By BdvinpOthe above
cartridge 10 shown in Pig. 4 is of the two-stage ion generating type
in which an iggg %&i&ﬁtiﬁ%@éﬂﬁc&é id Sysekadeh MG 18 ipOpleéd Mfaed Afhnd QY @bdu1A8 m?),
portion 13A of the double electrode type and a negative ion

generating pOr&ﬂeﬂ{‘th@ﬁv&ﬁtaﬁé‘%o:f‘%‘é@ér@co?s' Gl BIRGRatLY PeriveRN Gt 30 cigﬁ’ég%m%nhaély

generator 12B including a hegative 1on generating portion 13

doubl e el ectr [ ' Al i |

the - 24 - doQRreeRindie BeRgs hins ok its SERETOME UGB ORerk iR ol for
other and in t es. ... .0 The posi-tive apd.negative ion .
generating el ebc ré%gj% é%séth‘leh{é%]a%d Eneeegéfg%{“é%iéﬁg' g?’%‘%ﬁ’a?"’%‘%“ e eeg‘for“% £ 1B
and performthe plasnma di.sch e _between.a pl ate-shape_.i nducti on

el ectrode ar ofTEEFRE S RV EHE HECTUE St (P dp e il watmhe] Gahe pyerage
each of the dischargge. el ectr s,ED is forned t he doubl e el ectrode
Cype, the posiige foioes At Qi Baree o ool BeiRGRuL fip and the negadne
el ectrodes, that |s, positive ion gfnerating el ectrodes 13Aa, | 3Ab; .
and the negat il PE7FURfetidrit if iy 188 AHTusHE FRRATARE Resarking pdhepresant Byyertion
that is, negative ion generating electrodes 13Ba, 13Bb, so that each
di schar ge anmpdhiseded dweenesarassibledn dill thejiaflysgza vipises aedl tedieyesiding imthe
more than a predeterm ned anount of ions. [0059]If a structure is
enpl oyed to alroemime oyt toper ate the ion generators 12A, 12B of the
two-stage ion generating type; and if a structure is enployed to
partitiorf00§d f| ow(oasswigeallyy it ielamwsnchattthepassive iioa| H )i @chiatitrary
plate 21, a structure is obtained, in which as the ions sent out by
an air flow FlategdiPaiiot neyBive &8 Gy E1T0A (n Gldn AbiiaRbinteghr) AR defoitGito
generator 12A operates; and the negative ions are sent out during a

time the ion 9ENALaLRRodeR ARGY AR lORCRIREBRNASRLioh B e il However,

setting the operat’ion per e ron gene

the ions recombine with each other to disappear, so that even if it is possible to
achieve a high concentration in the vicinity of an ion generating element, the longer
the distance for which the ions are sent out becomes, the more rapidly the
concentration decreases. Accordingly, even if it is possible to achieve an ion

concentration of tens of thousands of ions per cm’ in small-volume spaces such as an



the_ion generator 12B at a predetermned tine interval, it is
possible to intermttently exhale the positive and negative ions into
the sane air flow at the predetermned tine intervals and to mngle
both of the positive and negative ions in a predeterm ned
concentration. [0061] Besides, a structure is obtained, in which as
the ions sent out by an air flow F2, thg-ion generator 12A operates
to send out the negative ions; and the ion generator - 25 12B

operates to send, out the sitive i.ons. As .described above,.in

oPE Tl ow Fi. andoe Rl B5pRaR 46 R Ris ARHER S hroivie Pa e of 200
polarities are ihtemttently sent out; in tine-dependent average, it
i's possible t i yonéwﬁﬁw Hefﬁégep%ﬂ@isv@ PAL BRI IRE SRIEH A WFBIDG Sprce
into the respective flow passages. [0062] Besi des, one ion generating
cartridge 10 éP?@FH&Fer operates the two ion generators 12A, 12B, so
that the life of the ion generating cartridge 10 becones double and
it becomd80Pdssi bl On the psieer thaed, j they inyentersahave gliscaveared thge at19 laborateay leyely
time. [0063] The disposition position of the vertical w nd-direction
pl ate 21 that wigntthe joorendehgationaw7,5885mieat Soosditie to espee BD%eofitonbird-flu
generating portions may be any position where it is possible to
partition the vitsw ipas segeed; and When eheriod bonoedttatiam ek 30)00IS, #t homysEiBle to
if a fan that generates parallel air flows is used, it is also

possi bl e to direReas% 936 of Belbirddlu vikReidi10 Ghited) BRtEeR 0P rittOmednBat if it
vicinity of the front end of the ion generating cartridge 10.

[120;?3]3 I n the [0 geRa % AhiR JeskRlih tedgtein A QondeRRatD RS, 000/ A3 ViAiEs RAMY in

a concentration of 10/cm”® at the 99% removal rate, and in 1/em® at the 99.9% removal

rate. In other words, by increasing the ion concentration from 7,000/cm’ to 50,000/cm’,
the remaining viruses become 1/10. From this, it is understood that in a living space
where people and the like live and a working space, for prevention of an infectious
disease and for environmental cleaning, it is very important not only to send out a high
concentration of jons but also to keep the high concentration throughout the spaces.

[0057] Next, the ion generating cartridge having the above structure is described by
means on Fig. 4. This ion generating cartridge is the ion generating apparatus 10
formed as the cartridge type and has the same constituent members, so that the same
reference numbers are used to describe the ion generating cartridge 10. The ion
generating cartridge 10 shown in Fig. 4 is of the two-stage ion gemerating type in
which an ion generator 12A including a positive ion generating portion 13A of the
double electrode type and a negative ion generating portion 13B of the double

electrode type; and an ion generator 12B including a uegative ion generating portion

13B of the double electrode type and a positive ion generating portion 13A. of the



rectangul ar shape when viewing, fromtop, the ion generating surface
fromwhich the positive ion generating portion 13A and the negative
ion generating portion 13B are exposed; when view ng fromside, as
shown in Fig. 4 (b), the ion generating surface 11 a is forned into a
curved surface to match with the flow surface. [0065] Besi des, the
frame body 11 includes: an input-outpu4eonnector portion 19 that
connects with an external power supply and perforns input/output of a
signal; a cont t 1 L. 00= i
circuit for ge({rcl)gir)lglttQ %ﬁ%&g&%%eaée@géo%gcﬁ%ﬁr cfilﬂ Egﬂ%]?g@?gﬁ %‘3@3 rogrrt?ge S
ined .vi a t.he

reui ' it e _
i fve corBPRD of rodlE PoURIE BEHCEEIE PhEI Ve Hebr ot ategub a8 Hiesd
- tin I d d t ti [ [ | ect ;
the' 1 on gener AGFEES SPAGREY sidBeriibfis Srsid GBS, BEVER G horiRe

two el ectrodes, that is, the positive ion generating el ectrode and
the negative i®HCcHeneleatqds rampd shanpapd @P@S%Y@ﬁ@;gé@r ¢ pge Besidendheach of
other; and the ion sensor 18 that detects the ions generated by the

i on gener at or $he flisdeaieBdiddes HPhe farmades Hwadoublecilestreds tyas,| the pesitive ion
menber 14 that has a handle portion which is held at tines of

i nsertion and geudrhtingg patibn olf3 At relcias tiwb dejectmdel, ahdiomk ppotite am gériecdting
fixes the cartridge at a predeterm ned position after the insertion;
on sides of t hkfecirodeel Iady348;, anguihd mepativerios igefierfiipt poticn 153 ifchidek ttwo
surface 17, and guide surfaces 16 that performa guide function at
the time of tR&c&adds| tih@as,| Mpafived DA érRraAing HI&cBddes TIERd, EMBhL, RENRST eakd
is rotatably disposed on a frame 11c of a rear surface Ilb of the

frame body 11 McBarfe ejnsﬁﬁtadecoﬁﬂég%ue%taﬁg %énpo]s.ﬁgle th %@(Ffl denEratPRoREMRED S

18 is a negative iOn detection sensor i s disposed close to the

negative ion gﬁ%&ﬁc B9 R LeR_ad 3B of the ion generator 12A and in a
downstream side wth respect to the negative ion generating portion

198, and (RAEC |6 SRR NG5 UL LA 16 JGRL YA O
et 116l e e BE 0L ABMGE B0t oy
CoP U9, 1 01 L0 0! S 0.1 S AL AN LB RS
functi on 10 0eleql ./ fEloal%hs: dTaY o8 o FIF LT s iR oot S5
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time the ion generator 12A operates; and the negative ions are sent out during a time
the ion generator 12B operates.

[0060] Because of this, by sefting the operation periods of the ion generator 12A and
the ion generator 12B at a predetermined time interval, it is possible to intermittently
exhale the positive and negative ions into the same air flow at the predetermined time
intervals and to mingle both of the positive and negative ions in a predetermined
coucentration.

[0061] Besides, a structure is obtained, in which as the ions sent out by an air flow F2,

the ion generator 12A operates to send out the negative ions; and the ion generator



[0068jIn the ion generator 12A, the positive ion generating portion
13A al ways generates the positive ions, while the negative ion
generating portion 13B always - 27 - generates the negative ions.
Besi des, the predeterm ned positive and negative di scharge voltages
are applied to the respective needl e-shape di scharge el ectrodes at
the sane tine, so that the anounts of_ghe positive and negative ions
are substantially the sane as each other; by neasuring the anmount of

either of the sitive.iong apd the .negatiyve, i ons rin he

operati on of tHS destatet FRiob e ppgt B Astien By Eherd e a1 and
whet her the iqg enerator, 12A is operating naornally or not. Besides,,
it is possibl 2 g Slf)&fzf?néhwef haring s lieas?fgfg@ﬁ%fﬂ%ﬁﬁ% TIPSRty gent gut; in
which unitarily includes the ion generator 12A and the ion generator
123 is nor mal tere-drpendentyavragsy ihnisr epssiblsytodevenlyt ¢xhglet the nesite ians audnibe
generated fromthe negative ion generating portion 13B, it is

possi bl e to pmegative iaok énteldtegesportavciflow meggese of the ion generating
cartridge 10 and to performthe maintenance. [0069] The gui de

pr ot rusi 4A0G29r t i onBedi8esdionpdse ¢ensratinpe cairdes 16f altdmeatdly anperateodite ko dbn
the ion generating cartridge 10 are insertion guide portions that at
the insertion geidimonf 134)e1 2B sbrthstlote fetof thgainngdnerutigica@riddeale bebhes
(see Fig. 3 (a)) which forns the ion generating apparatus housing
portion; w thdbiige gt ¥ Beddfiel pOEIHRtORGE ﬂlemsgeﬂ.éa@gb&ﬁhbgéuﬂﬁ?a Qhng LhR,
frame body 11 butted against the guide franmes on both Sides, thé ion
gener at i oog3r t 1 i dgge AlpdshiUSRRR B vdROY QhHGdR g i

a porti orr! thgt servez ag ah g% sﬁrdf?acevo t he frang&{)}é%éfr fiﬁ%%ﬁlﬂoﬁs
di sposing the ' e LAt [ -

appar at s houdrane BRI e CADLNE R oMb iy W7 HBl e
housi ng porti f 5 i orns_the.iQgn generating.ap atus .
nousi ng por 1 s PP et 5% Fhrsvel ok B AT Bl mpSu BRI Har-

agai nst a rear,_surface frane .0f the |ower.|ateral . .
9 Farthat generaIes parallel air hows 18 usc:ty:Eilt is 250 possible to dispose the vertical

wind-direction plate 21 from the vicinity of the front end of the ion generating
cartridge 10.

[0064] In the ion generating cartridge 10, the shape of a frame body 11 has a
rectangular shape when viewing, from top, the ion generating surface from which the
positive ion generating portion 13A. and the negative ion generating portion 13B are
exposed; when viewing from side, as shown in Fig. 4 (b), the ion generating surface
11a 1s formed into a curved surface to match with the flow surface.

[0065] Besides, the frame body 11 includes: an input-output connector portion 19 that
connects with an external power supply and performs input/output of a signal; a
control board that includes a high-voltage generating circuit for generating a
predetermined discharge voltage from electric power obtained via the input-output

connector portion, and a drive control circuit, and controls the driving of the positive



wi nd-direction plate 22A to be positioned when fixing the cartridge
10 at a - 28 - predeterm ned position by engaging the hook portion
1l4c of the lever nenber 14 with an engagenent portion 24a (see Fig. 3
(a)). As described above, the butt surface 17 for defining the
insertion-end position and the guide surface 16 for defining the fix
position serve as the position guide petstion. [0072] As descri bed
above, the ion generating apparatus housing portion for housing the

ion generatin ' i ' e

nserti on openyhgrigHRSetodeinl gaRte BR oeRR IAGEL T WEhcratrs
portion frame f fini the jinsertion d of .the.cartr.idge; the
ol de 1 ane 2aP ofB gL RF DU k0 B bARR IR R oS b i eosiss
portion 22a fr.om which the ipn ge erati.ng, surface of thg cartridge.is
exposed; { he rEABCRSTAPE ELFCRodn B 3H FEAL Yo IR EeRG EIReE IR Op B, GPGHFIOSS
the cartridge; and the engagenent portion 24a; wherein a nunber of .
the ion gener dPi536h &BhsEr %E%ugleh’%sgpﬁsﬁf pdr thab detects ke innpigeperated\iy ths s
equal to the nunber of ion generating cartridges 10, are disposed.

[ 0073] The | evescngrgitfer 14, as shown in Fig. 3 (a), is rotatably

di sposed on the ion generating cartridge 10 via the pivotal support
portion 1R666]i s pr desides; theiftame tdy dncindest b lever heantbier 14 that hasra Heddle phibn
is held at the times of the insertion and pulling-out of the
cartridge; andviitieisheldkat pieret bbinserfigCaddmilliggrea @€ thel calriddteand RgRGR ehion
portions formed on the apparatus main body to fix the cartridge after

the insertion.wiBeCats EhedfartiiflicSat a ByedbRhinBOpRRbr@Eetht BertiBe; dhaidtk 61 the
portion 14a in an arrow direction DI in the figure, it is possible to

engage the hogignROsdalqn, %ﬂ@e #&&i rBNBAGE IR sROkE i1@,nanfdc%ﬁa%%u£f5be§ he
apparatus main body. [0074] The handl e portion 14a is bent by a

Pt e AR Hndo e (4068 O ok o
lever member 14 is rotatably disposed on a frame 11c of a rear surface 11b of the
frame body 11 via a pivotal suppm"t portion 14d.

[0067] The ion sensor 18 is a negative ion detection sensor that is disposed close to
the negative ion generating portion 13B of the ion generator 12A and in a downstream
side with respect to the negative ion generating portion 13B; and detects the negative
lons generated from the negative ion generating portion 13B. For example, it is
possible to convert an ion electric current, which is output in accordance with the
concentration of negative ions captured by the electrode portion that captures ions,
mto a voltage to detect the ions; however, this type is not limiting, and it is possible to
use an ion sensor which has a function to detect that more than a predetermined
amount of ions are generated.

[0068] In the ion generator 12A, the positive ion generating portion 13A always

generates the positive ions, while the negative ion generating portion 13B always



- 29 - disposed. Besides, the hook portion 14c may be di sposed on
any portion of the |lever nenber 14 that rotates, that is, may be

di sposed on the arm 14b or the handl e portion 14a. In the present
enbodi ment, as shown in Fig. 3 (b), a structure is enployed, in which
the handl e portion 14a is extended fromthe arm 14b into a protrusion
shape; and the arc-shape hook portionspyAd4c that engage with the
engagenent portions 24a fornmed on the frane 24 of the apparatus nmain
body are disposed.at tip end portians,of the m 14b fornmed on, both
ol des of the REME b Pebive hgne SesaPadbeqsiebrmbg oS, i gy
is obtained, in which the hook paortions 14¢c are forned_at

i nt er medi at e [FBFRFFNECIBEES 38 apRNAd o fhsrisaRectve nesdls-shgpenishareseloctpdss at
smaller than the fit-in force between the hook portion 14c and the
engagenent poihe smetime, ise thas thegsnouplsofths prsitive apd nedativeisas ate swhstinsially
hol di ng the handl e portion 14a fornmed at the tip end of the |ever
menber 14, rothetsamg as bash|othesy bympedseninglthe amnunteif gitlgr nfthe pesitivokons and the
portions 14c with the engagenent portions 24a to fix the | ever nenber
14; and the opegaite donsfduringithengagiongof tie o ekifiphipt ipparatde itf i asditie to
engagenent portion 24a to release the | ever nenber 14, so that the

operations beeckuiR wWiasher theGaf pdeerAas t7A hedpab@senortdiBly i ol EREERE, AGs
cartridge is so structured as to include: the I'ever nmenber 14 which

i ncludes the haRMieoPRedqubRNyAdRer thdfon igendifidd @lnilidte1d WHRE vRitarily inc}_uiigs

insertion and pulling-out of the cartridge and the hook portions
naerti on; ¢ hiae e par Paneees U SRR IR b oo Lk o R wordgy by
cartriage andCagy P RielRe Bh bbb KR e i IR AP n belE g
e 100 203 ko BB e Bl e LIRS e
- 30 - [0077] a . structure is described by neans of Fig. 2, in

Xt
whi ch the ion%eg%e@ﬂfl?erﬁa’ﬁtg}l?”rc?dge 10 which includes the |ever menber

14 having_t above structure.is disposed in the ion diffusin
appar at ugools@f The guide protrusion pornong 15 disposed on the sides of the ﬁ'amegbody 11 of

the ion generating cartridge 10 are insertion guide portions that at the insertion time of
the cartridge, butt against a guide frame 24b (see Fig. 3 {a)) which forms the ion
generating apparatus housing portion; with the guide protrusion portions 15 on both
sides of the frame body 11 butted against the guide frames on both sides, the ion
generating cartridge 10 is pushed into.

[0070] The butt surface 17 is a portion that serves as an end surface of the frame body
11 when disposing the ion generating cartridge 10 into the ion generating apparatus
housing portion; and is a surface that butts against a housing portion frame 25, which
forms the ion generating apparatus housing portion, to be positioned.

[0071] The guide surface 16 butts against a rear surface frame 23 of the lower lateral

wind-direction plate 22A to be positioned when fixing the cartridge 10 at a



[0078] As shown in Fig. 2 (a), .an open-close cover 7 is opened to open
the insertion opening 6; and the ion generating cartridge 10 is
inserted fromthe opened insertion opening 6. Her; the cartridge is
inserted by holding the | ever nmenber 14 as if being pushed into until
the butt surface 17 butts against the housing portion frame 25.
Besides, a structure is enployed, in whgch in the tinme of the
insertion operation, the guide protrusion portion 15 slides on the

i de f 24b. . [ 0079} After the | L tridge 10 is’' . .
pushed | nio oribHIoPREC BT pr ety SR ITEbafth PR on kR e 14 win

portion frame 25, as shown,in Fig. b)., the lever nmenber 14 is
pushed down t@éﬂ%@e’f‘tﬁ@ﬁf?&&l@a&ﬂ:ﬁ%% (%n-cw%sqrﬁs PW&?‘EHEWBé‘Ffafﬁ” for
wi th the engagement portion 24a of the apparatus main body. [0080] By
neans of the dlﬁéwagitgﬁ mss?tlowgﬁim@m@mdttg@ gnigle eyurfaemd 6 rfon glefining dlepa g
t he hook portion 14c with the engagenent portion 24a of the apparatus
mai n body, it positipwsssiddsdhe position gulve podiengenerating cartridge 10 into
the cut-away portion 22a forned through the |ower |ateral

wi nd- di r 6072In pl atss RkibedBebivdpthe idhgengratide apnardtasclemisihg phatomefdr housing
the sides of the franme body of the ion generating cartridge 10 butt
agai nst the rehs icd\gehagmef dattfitlg?B) Bffodnked a ewveimer FE RS Bdm \thd idseiidredichi
pl ate 22A, so that the fit-in posture is defined. [0081] When the hoo
portion l4c ofg; tahg id &QFuctREPE tolhclude: 4R BARThaVAdtbd BEmENYATL BB MHing the
portion 24a of the apparatus main body, as shown in Fig. 2 (c), the

on_gener atl Ny Al 40SE M dafiritihe Wl |lidR Ueond 200 oA BEEA the' (s’ Athe

generating surface of t

cartridge; the cut-away portion 22a from which the ion generating surface of the
cartridge is exposed; the rear surface frame 23 for defining the fix position of the
cartridge; and the engagement portion 24a; wherein a number of the ion generating
apparatus housing portions, the number of which is equal to the number of ion
generating cartridges 10, are disposed.

[0073] The lever member 14, as shown in Fig. 3 (a), is rotatably disposed on the ion
generating cartridge 10 via the pivotal support portion 14d; is provided with: an arm
14b; a handle portion 14a that is held at the times of the insertion and pulling-out of
the cartridge; and the hook portions 14c that engage with the engagement portions
formed on the apparatus main body to fix the cartridge after the insertion. Because of
this, by holding and rotating the handle portion 14a in an arrow direction D1 in the
figure, it is possible to engage the hook portion 14c with the engagement portion
formed on the apparatus main body:.

[0074] The handle portion 14a is bent by a predetermined angle that facilitates the

operation and extended from the arm 14b on which the pivotal support portion 14d is



ion generating cartridge 10 is exposed via the cut-away portion 22a.
This posture is a posture in which the ion generating surface is

mat ched with the fl ow surface and exposed, so that it is possible to
surely exhale the ions generated fromthe ion generating surface into
the air flow [0082]Besides, a structure is enployed, in which the in
the state where the hook portion 14c ofgthe | ever nenber 14 is
engaged with the engagenent portion 24a of the apparatus mai n body,

t he opened op Sg_Gove S C 0 as_shown

> (a) and Fi g%mﬁ%% Beiqty tﬁsig i ptiGh L2 iy B9 5t o APBROTRR of e
fixed, the open- ?§ cover |nterfeE agﬁgth t he handl e portign 14a
of the Iever Hﬂ%’éﬁ%f?@tﬁp@ﬁy f disersed p frearmd 4p gr Hg hapdje pertion
According to this structure, neans of the | ever nmenber 14 that is
not di sposed afatlgehe P@?ﬁ?nfﬁﬁ@i) a shawn wokisi I, e streetwigds employed, in
open-cl ose cover 7 from being closed [ 0083] As descri bed above, the
structure is ahithothedandle poutioe A4da Freextended fiventbe arni 44t intel ersotnision shape;
open-cl ose cover 7 frombeing closed, so that it becomes possible to
easily check mh@ﬂhano&hgmﬂmnkgnﬂbnaﬂﬂmgmmamygéﬁgﬁth@eM@ganaﬂqmﬁkms24a
di sposed or not, which is preferable. [0084]Besides, after the ion

generating caférmedga thdfribe 24 xBille appakdtes RAOBEE fﬁ%ﬁp@he@@ﬁﬂ:ﬁ e portidiB of
i nput - out put connector portion 19 i's connected to a connection

termnal di spegagmi 1abiihieeaRA3bAlsies BRHE hReIYpdrQo L pp! et e t he
di sposition working of the ion generating cartrldge 10. [0085] The ion

di f f usi ngo Gizpar at UBednudC 6P, ragstﬁ]en&éﬂﬁ &ﬁﬁeﬁaﬁ REhd R&ﬂ‘g&ﬁ:ﬂem are

| ateral |y long structure to I nclude the ty of 1on generating

T3, AR BB B B B ORPARR 1 koS8 e
smaller than the fit-in force between the hook portion 14¢ and the engagement portion
24a, it is possible to perform: the operation for holding the handle portion 14a formed
at the tip end of the lever member 14, rotating the lever member 14, and engaging the
hook portions 14c with the engagement portions 24a to fix the lever member 14; and
the operation for disengaging the hook portion 14¢ from the engagement portion 24a
to release the lever member 14, so that the operations become easy.

[0076] As described above, the ion generating cartridge is so structured as to include:
the lever member 14 which includes the handle portion 14a that is held at the times of
insertion and pulling-out of the cartridge and the hook portions 14c that fix the
cartridge at the predetermined position after the insertion; the guide portions 15, the
butt surface 17 and the guide surfaces 16 that are formed on the side of the frame body
of the cartridge and perform the guide function at the time of the cartridge insertion, so

that it is possible to obtain the ion generating apparatus of the cartridge type that is

easy to insert and pull out.



- 32 - which has a fan length to send a wind to the line in which the
plurality of ion generating cartriddes are disposed. A crossflow fan
has high quietness, is able to be operated froma breeze range, and
is preferable as a fan that is used for the ion diffusing apparatus 1
which is installed in a living roomwhere a quiet operation is

requi red. [0086] Besides, as shown in EFgg. | (a), the flow passage
partitioned into the plurality of streamine fl ow passages is

branched jnto: a first flow passage 4A partiti.oned by the | ower .
ororar iR T ecNeSh aarules et L bR Q. nrhich et erurmtine
side close to the crossflow fan and the next second, | ateral .
wi nd- di r ect i orfFaprggee 19 odicly incdidss dhy levgr meanbsrd44ving: ther atone SUBguLehis
second | ateral w nd-direction plate 22B and the next third |ateral

wi nd- di r ect i ordigposaden srdpn diffubing dpraraws hassage 4C partitioned by the
third lateral wind-direction plate 22C and the fourth | ateral

wi nd- di r ef078n pl atrs sh@dn imAg. A (Ao en bherk-dtloney goasshgepdiedparcped the nessrtiop
the fourth lateral wind-direction plate 22D and the upper |ateral

Wi nd- di rect i oropghiag @; Z@itheS6n p@tating chsriesK) blissetted bt ob&rd filsewion
speeds in the respective flow passages and carry the ions to a

di stant pl ace.opehifP 8 HedeOthe %A eSs insbrtd SoyPRIEhPHR 1bRr $RImbe @4 W4 Fheing
speed KL in the first flow passage 4A on the inner circunference side

at the | owest c?ﬂbﬂ}ﬁ BRCEA 8 PuRaSerad 2dumbd léééi_ﬁk‘% e 'Egus%ﬁgeggnﬁﬁ;?ﬁ'aﬂb 25.
the second fl ow passage and the wnd speed K3 in the thirtd flow
passage, and : 1 F - f th
outer circunf ijetglrﬁ%g easélﬁggﬂfaetsg%ﬁg’ kﬁég’t %s‘%ﬂ% {rlllgﬂé :c)]glg ddfq%bj(%g%g% gpé}%m%lh ?Jg

structure, the fjrst._flow pas 4A having th owest wi nd speed
carries the i (ﬁfédedjéwgflé’ﬁ ijllslﬁ %gdffsoor?qgee ué‘?ea ‘ng%ﬂé’ppar atus (ion

ti trid 0,. that the f . al | t I
AR R R S S R
PR o el i BRaRL SRR St TR e RS

havi ng the faster wi.nd speeds, so that it becones possible to form an
ion flow regi o ihRUShed dgwhiteKneags des ok nogtipn Icpf|thevsierpenlr dAnvie the
space. [0088]In other words, by sending out the ions into the flow
passage that iesgagsmentportinn Jasnthisarpaa@smpartoy. oned into the
plurality of streamine flow passages and has the | owest w nd speed,
it becone®0$lssi bl Sytmwedneef theheperation donpushing alpivorthaatever member 14 to engage
concentration in a predeterm ned region of the roominto which the
air is sent; ahshddgmmim pPlssgilbthe ehgagembrtqiortionl 3darod thevappanaths kndid badypit
gernms in the living space where people live. Besides, it is possible
to change the inwhedibirediishd ontgegersttppaetidye]  mahp asisagsSpoltjon 22a formed
adj usting the gaps anong the upper lateral wind-direction plate, the

lower |ateral tiofgh tHel BRet GerRl Wind-diRBtidnSlalei2eN. NMdided, She guide surfaces 16
w nd-direction plates and by adjusting the rotation speed of the

crossflow fan.gmed on the sides of the frame body of the ion generating cartridge 10 butt against

the rear surface frame 23 of the lower lateral wind-direction plate 22A, so that the fit-
in posture is defined.

[0081] When the hook portion 14c of the lever member 14 is engaged with the
engagement portion 24a of the apparatus main body, as shown in Fig. 2 (c), the 1on

generating cartridge 10 is fixed in such a posture that the ion generating surface of the



[0089] An drive start-stop operation portion 8 (see Fig. 1 (b)) for
driving the ion diffusing apparatus 1 by operating the crossflow fan
is disposed on the front side of the apparatus main body. In the
drive start-stop operation portion 8, besides an on-off switch, it is
possi ble to dispose, for exanple: an operation node setting portion
that sets the rotation speed of the crgpsflow fan; a cartridge

di sposition tine setting portion that sets disposition of a new ion

generating cartridge; a tinmer . setting .portion; a replac ) \

r econmendat i ori®% %@g@% Sﬂnﬁﬁlﬁéfﬂc@ﬂ W%&‘Gﬁﬂ%ﬁ‘ﬁ@’ QP&?‘F@%S&EE posture 1s a
repl acenent after el apse of a predetermined tinme after the new ion
generating caPPfrgge Vhicktiswacseneratng pefaspdy matdpd mathsthy flosg surfgel 2ad
| evel indication portion that indicates whether the anounts of the

i ons gener at e@xpaged,nee that leist paseibieote guelyrexhilngthe jog4generstndt fipmgths ion
are equal to, over, or under the predeterm ned anmounts.

[ 0090] Accor di Egheystingesufarsantn e deflov.ce |ife of the ion generating
cartridge is decided in advance, by setting the disposition of a new
i on generfa®821g car Besidge aatrutthe &idipléyed, ewhichrthd id(e stBe eiherobedook
it is possible to performindication for recommendi ng the cartridge

repl acenent | poRiaqueanGe st Hehbg 12RPpasddSHitb@e bhdiBerthéd Foitio 24a of the
di sposition and to notify that the replacenent tine I's com ng.

Besi des, if thgoamiRbinthdl Mk belsy ﬂa;eﬁ%%& ehedtiid NGkablRen ARRET & YSwiSe

is equal to or under the predetermned anount, the information iIs

o ot e, Porhel oy MSE KPS $ARNOL bbb S0 8ol

i on generating rtion’is neées ove,

Formed as tne Bir FERGAe R Plh HahB b Py 1355 8510 BRAR 1 e
wi i 1 6ct ] OAPRT AP X HHHEER SHFL APy tets (G BERFRE DR Ppffe lever
Ingages wi 1 h ERELEn L Bahis ot NOFEFOR, BF HERroalar bR NP P BOGY "booke

the ion generating cartridge, and_ it is nmade possible to insert and
pul | out the €48t F9VEHEEPRGFEIOSEhserti on opening that is formed on
the outlet side which is formed through the apparatus front side, so
that it i[808dssi bl AsdescabechatipveHbe poiiye iermnleyey, wavkieh thydevenaenbsr 14
easy to nount and denount formthe apparatus front side. Besides, the
i on di f f usi nghindersthe apenisiose townsr § thonchaingeclpsed,veoitlhdt it Yeeomesrpossille to easily
wi nd-direction plates for partitioning the fl ow passage into the flow
passages for thekrdefec ticvien pesdrstingecasnidgen &) &t ¢oveectly disgrsad pahstnghich is
portions are disposed, so that it is possible to obtain the ion

di ffusi ng appprefdraisiet hat is able to evenly send out the ions far into
the roomwhile evenly generating the positive ions and the negative

ions. [0084] Besides, after the ion generating cartridge 10 is fixed at the predetermined
position, the wput-output connector portion 19 is connected to a connection terminal
disposed in the apparatus main body to complete the disposition working of the ion
generating cartridge 10.
[0085] The ion diffusing apparatus 1 according to the present invention has the

laterally long structure to include the plurality of ion generating cartridges 10 (10A,

10B, 10C, 10D); accordingly, it is preferable that the utilized fan 3 is a crossflow fan



- 35 - [0092] Besides, the ion generating cartridge is used, which
includes: the ion generator that has the positive ion generating
portion and the negative ion generating portion which are of the
doubl e el ectrode type in which the two ion generating el ectrodes are
di sposed close to each; and the ion sensor, so that it becones easy
to handl e the ion generating apparatusgpf the cartridge type that
generates the positive and negative ions in a |large anount and it is

possi ble to easily, chec ether the iqQn generating apparatus is .
operating nor ﬁaal%hﬁa ﬂ.ms@cme@ G " & etﬁi‘esmpl'}’ ke Aigeligof e
the ion generating cartridge that is easily repl aceable.

[ 0093] Mor eov e Renar#ig; arTigess e dispried o £Fos fan hag highoquagingspis able to be
t wo-stage ion generating type in which the ion generators including

t he ion gener apematgd plogm jaobrseast ranges add ub pesfarkele tas ol &ant thpteisawsed dbs fwsion
inthe two stages and in parallel with each other while the

pol arities of diffigmgoappgenariatvhiol ieimweiledies heing trbemivdrrg e paieabperstioar ie
di sposed at reversed positions, so that it is possible to exhale the
positive ionsrafutei.ne negative ions into the same flow passage at the
sane time or alternately at the predetermned tine intervals to

m ngl e bahiigg|onNs OBedilld, ROSHoWnR Hﬁ?']s(aj}ﬂfé A pReaR JaMRioh & it the Plurality
predet ermi ned concentration. |0094] Besi des, tﬁe structure is

enpl oyed, in keIl t :

outlet is par ;e!?%tlgonec'gF%%’g’\é%sﬁgéﬁrﬁﬁﬁ?%hggg‘g&sft&%ﬂ #a%i&g% F%\Iéa%glgyslg%%@;ﬁe

the | owest 11 G, 2355006: o]0 | 116 ShRUESh-H 8 EEA- IS rgete A diSe

streaniine fl OW passage I'n ns are sent out; an
stream i ne fl ogw.passages havi t he fast wi.nd. speeds are f.orned
Succossively A RRERE BE S el SRR Trotht FindREE A Ratie ppIE Socond
prevents the ion diffusion and formth redet erm ned space. t hat
Dher et he 1 on foBEAsTREE A8 BREPGRcl Jat1Ee FAPRG BTl T Hienass Pl 28 Atk he
used as the fan, so ihat it is - 36 - ﬁgssiblgto obtain the ion

di ffusing appéF’éFt 2agl Wﬁ%‘dﬁFﬁWn(ﬂﬁ“‘eg Agthirgl OY P RBT 2Cpagitipged by the

breeze range, and preferable to a living space where a quite
operation is thighheteeay wind-direction plate 22C and the fourth lateral wind-direction plate 22D;

and a fourth flow passage 4D partitioned by the fourth lateral wind-direction plate
22D and the upper lateral wind-direction plate 22E, so that it 1s possible to adjust the
flow speeds in the respective flow passages and carry the ions to a distant place.
[0087] For example, it is possible to set the wind speed X1 in the first flow passage
4A on the inner circumference side at the lowest wind speed, increase gradually the
wind speed K2 in the second flow passage and the wind speed K3 in the third flow
passage, and set the wind speed K4 in the fourth flow passage on the outer
circumference side at the fas£cst wind speed. According to this structure, the first flow
passage 4A having the slowest wind speed carries the ions generated by the ion
generating apparatus (ion generating cartridge) 10, so that the faster air flow that flows

over the first flow passage 4A serves as a wall, which is able to prevent upward



[0095] Here, the target where the ion diffusing apparatus according
to the present invention is not limted to a living room and the ion
di ffusi ng apparatus may be used in roons (e.g., waiting roons of a
station and a hospital, halls, classroonms and the |ike) where general
peopl e stay for sone tine. Besides, the ion diffusing apparatus may
be used in a roomwhich is ventil ated-by-opening a wi ndow or by a
ventilator if the ventilation rate is equal to or under a

pr edet er m ned | ue. si.des,, the ion diffusi appar at us be used
e T oom i PSSt on B iGrs, BreldhS b Puivais Riee B e Y e o 8
Mor eover, by di sposi a pluraljt f.the ion diffusing apparatuses
according to M&&%&ﬁtOfé &Hi’hﬁa%t avife, ther fagiaR wind,srse rs,g tﬁact If decomes
possible to secure a sufficient ion concentration in w de regions_ of
spaces (e.g., Hospplees &rmhan cps, floyw peipe shaxing @ Hagh i Jesgenfratian it & jyyer
partitioned. Industrial Applicability [0096] The ion diffusing

appar at us and préfistarginedepase.at i ng cartri dge according to the present

i nvention respectively becone an ion diffusing apparatus that is able
to keep t[i@d&enni nimgthanworis, fsepdisg dutvike angdintretha flowepassaps thanis ane of the
living roomat a high concentrati on and becone an ion generating

cartridge whogwipiseiges patiohd RESthe phRalithaf skhentinefloge pakaies BAA has the
cartridge becones preferably applicable to an ion diffusing apparatus

that secures aowdsyiviagd spesd M BERMRE FREEHINAE tkek® tRE QML BEncE=BBS &t a high
infection. List of Reference Synbols [0097]1 ion diffusing apparatus

2 apparat us NMebRc.RREon in Sfreddertffld region of the room into which the air is sent; and
becomes possible to effectively remove and kill the germs in the living space where
people live, Besides, it is possible to change the wind speeds in the respective flow
passages by adjusting the gaps among the upper lateral wind-direction plate, the lower
lateral wind-direction plate, an the intermediate wind-direction plates and by adjusting
the rotation speed of the crossflow fan.

[0089] An drive start-stop operation portion 8 (see Fig. 1 (b)) for driving the ion
diffusing apparatus 1 by operating the crossflow fan is disposed on the front side of
the apparatus main body. In the drive start-stop operation portion 8, besides an on-off
switch, it 18 possible to dispose, for example: an operation mode setting portion that
sets the rotation speed of the crossflow fan; a cartridge disposition time setting portion
that sets disposition of a new ion generating cartridge; a timer sefting portion; a
replacement recommendation indication portion that recommends cartridge
replacement after elapse of a predetermined time after the new ion generating
cartridge is disposed and the operation is started; and a level indication portion that

indicates whether the amouats of the ions generated by the respective ion generating



4 outlet 5 inlet 6 insertion opening 7 open-close cover 8 drive
start-stop operation portion 10 ion generating apparatus (ion
generating cartridge) 1 la ion genetating surface 12 ion generator
13A positive ion generating portion | 3Aa, 13Ab positive ion
generating el ectrodes 13B negative ion generating portion

-34-
cartridges are equal to, over, or under the prédetcrmined amounts.

[0090] Accordingly, because the service life of the ion generating cartridge is decided
in advance, by setting the diéposition of a new ion generating cartridge at the time the
new cartridge is disposed, it is possible to perform indication for recommending the
cartridge replacement in accordance with the apparatus use time from the disposition
and to notify that the replacement time is coming. Besides, if the amount of the ions
generated during the apparatus use is equal to or under the predetermined amount, the
information is indicated, so that it is possible to know that the maintenance of the ion
generatmg portion is necessary.

[0091] As described above, according to the present invention, the ion generating
apparatus is formed as the cartridge type i which the ion generating sprface has the
curved surface that matches with the flow surface of the wind-direction plate; and
which unitarily includes the insertion guide portion; the position guide portion; and the
lever member that engages with the engagement portion of the apparatus main body to
fix the ion generating cartridge, and it is made possible to insert and pull out the
cartridge from the insertion opening that is formed on the outlet side which is formed
through the apparatus front side, so that it is possible to obtain the ion generating
cartridge that is easy to mount and demount form the apparatus front side. Besides, the
ion diffusing apparatus has the structure in which the vertical wind-direction plates for
partitioning the flow passage into the flow passages for the respective positive and
negative ion generating portions are disposed, so that it is possible to obtain the ion
diffusing apparatus that is able to evenly send out the jons far into the room while

evenly generating the positive ions and the negative ions.



13Ba, 13Bb negative ion generating ele¢trodes 14 | ever nenber 1l4a
handl e portion 14c hook portion 15 guide protrusion portion 16 guide
surface 17 butt surface 18 ion sensor 19 input-output connector
portion 21 vertical wind-direction plate 22 |ateral w nd-direction

pl ate
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[0092] Besides, the ion generating cartridge is used, which includes: the ion generator
that has the positive ion generating portion and the negative ion generating portion
which are of the double electrode type in which the two ion generating electrodes are
disposed close to each; and the ion sensor, so that it becomes easy to handle the ion
generating apparatus of the cartridge type that generates the positive and negative ions
in a large amount and it is possible to easily check whether the ion generating
apparatus 1s operating normally or not. Because of this, it is possible to obtain the ion
generating cartridge that is easily replaceable.

[0093] Moreover, the ion generating cartridge is formed as the two-stage ion
generating type in which the ion generators including the i0n generating portions of
the double-electrode type are disposed in the two stages and in parallel with each other
while the polarities of the ion generating electrodes of the ion generators are disposed
at reversed positions, so that it is possible to exhale the positive ions and the negative
ions into the same flow passage at the same time or alternately at the predetermined
time intervals to mingle both ions of the positive ions and the negative ions at a
predetermined concentration.

[0094] Besides, the structure is employed, in which the flow passage that extends
from the fan to the outlet is partitioned into the multi-stage streamline flow passages;
the lowest flow passage having the slowest wind speed is used as the streamline flow
passage into which the ions are sent out; and the streamline flow passages having the
faster wind speeds are formed successively, so that it is possible to form the air wall
that prevents the ion diffusion and to form the predetermined space that where the ion

concentration is kept. Moreover, the crossflow fan is used as the fan, so that it is



- 38 - 22A lower lateral wind-direction plate 22E upper | ateral

wi nd-direction plate -39- Wiat is clainmed is: [I.] An ion diffusing
apparatus that diffuses positive ions and negative ions generated by
pl asma di scharge into a room the ion diffining apparatus conprises:
a fan that generates an air flow for exhaling air, which is inhal ed
froman inlet froman outlet into the.g@omvia a fl ow passage that is
formed in the appar atus; an ion generating apparatus that

i ncludes a pOSItL era orti n
generating poePeiE e ﬁﬁ&?‘% 008 B GRS aRE ARl il fom
positive ion nerat| n and negative jons generated.fromthe
negat i ve | or SR tERE PRSP VIEOA AN SRSALH EREEH ow
passage; an ion generating apparatus housing pqrtion that
houses tr[eo%dm gend&ler thiytagsh ahateude ipn glifewing %P@é&ams‘aacmé@s dp thepresent
generating surface of the ion generating apparatus is exposed with
the i on gener aendensigmphbimitedtochiadogioo; ang theuppdidiysins apnaratusgean hrarsed
is a fl ow passagp surface of one surface which fornms a wall surface
of the flow passage @yl vatigpnposed oftatiomwexd 4 hospitall halisp dlaskr vosest andrthe
plate that forns a | ower wall surface of the flow passage; wherein
like) where general people stay for some time. Besides, the ion diffusing apparatus

may be used in a room which is ventilated by opening a window or by a ventilator if
the ventilation rate is equal to or under a predetermined value. Besides, the ion
diffusing apparatus' may be used in a room which is air-conditioned by means of an air
conditioner. Moreover, by disposing a plurality of the ion difﬁlsing éppaxatuses
according to the present embodiments away from each other, it is possible to secure a
sufficient ion concentration in wide regions of spaces (e.g., lobbies of hotels, airports
and the like) that are not partitioned.
Industrial Applicability

[0096] The ion diffusing apparatus and the ion generating cartridge according to the
present invention respectively become an ion diffusing apparatus that is able to keep
the remaining amount of positive and negative ions in a living room at a high
concentration and become an ion generating cartridge whose maintenance is easy, so
that the ion generating cartridge becomes preferably applicable to an ion diffusing
apparatus that secures a living room where people want to prevent disease infection.
List of Reference Symbols

[0097] 1 ion diffusing apparatus

2 apparatus main body



the ion generating apparatus is able to be inserted and pulled out
froman insertion opening that is fornmed through a side of the
outl et; the ion generating apparatus is forned as an ion
generating cartridge that includes an ion generator that has the
positive ion generating portion and the negative ion generating
portion, the ion generating cartridge %buses the ion generator and
unitarily includes: -40- an insertion guide portion; a position
gui de portion; and3 #&n a lever nmenber that engages with an
engagenent portion disposed in the ion generating apparatus housing
portion of the apparajms main body to fix the position of the
cartridge; wherein a structure is enployed, in which the ion
generating apparatys s, inserted fromthe insertion opening into the
i on generating apparatus housing portion via the insertion guide
portion and the pogitiogﬁgpide ortion; and fixes the ion generating
apparatus in such dﬁ? SPEREE the ion generating surface is
mat ched with the fBOM/pas age via the position guide portion and the
| ever menber; and i's WPFEEISF fibht abl e and denpuntabl e into and from
t he ion generating apparatus housing portion. [2] The ion diffusing
appar at us accor di n§ tdivepiartritop opgfsEepeition the ion generating
apparatus includes the ion generator in which the positive ion
gener ating porti onl@ndon gracnabeganperetus dion geresating icartridge) t i on are spaced
apart in a direction that intersects an air flow direction; and

1la ion genetating surface

12 jon generator
13A positive ion generating portion
13Aa, 13Ab positive ion generating electrodes
13B negative jon generating portion
13Ba, 13Bb negative ion generating electrodes
14  lever member
14a handle portion
14c  hook portion
15 guide protrusion portion
16 guide surface
17 butt surface
18 ion sensor
19 input-output connector portion
21 wvertical wind-direction plate

22 lateral wind-direction plate



a vertical wnd-direction plate, which partitions the fl ow passage
into fl ow passages for the respective positive ion generating portion
and negative ion generating portion, is disposed in the flow passage.
[3] The ion diffusing apparatus according to claim2, wherein

an internediate lateral wind-direction plate, which partitions a flow
passage between the |l ower |ateral w nd38i-rection plate and an upper

| ateral wind-direction plate that forns an upper wall surface of the

fl ow passage, is d|2§Ros$q,e; ﬁte%%ﬁ&-ﬂj?&ﬂ&ﬁ]ﬁla{el ow passage that extends
fromthe fan to the outlet into nulti-stage streamine flow -41-

passages; [ﬁ qgh&%d%alhﬁﬁl&ﬂﬁu ghating apparatuses are

di sposed in paralle eac rnla conti nuous-1length ion
generating surface that has alternately the positive ion generating
portion and the negative ion generating portionin aline at a
predeterm ned pitch along the fl ow passage of the |ower |ateral

w nd-di rection plate; and the vertical w nd-direction plate,
whi ch partitions the fl ow passage into the flow passages for the
respective positive ion generating portion and negative ion
generating portion, is so disposed as to penetrate the multi-stage
stream ine fl ow passages. [4] The ion diffusing apparatus according
to claim3, wherein each vertical wind-direction plate is angled in
such a way that the ions are exhaled at a wide angle with respect to
a wdth direction in which the ion generating apparatuses are

di sposed in parallel with each other. [5] The ion diffusing apparatus
according to any one of clains 1 to 4, wherein the ion generating
cartridge includes:



an input-out put connector portion that connects with an external

el ectrode to performinput and output; a control board that
controls driving of the positive ion generating portion and the
negative ion generating portion by neans of electric power obtained
via the input-output connector portiogy and an ion sensor that
detects the ions generated by the ion generating portion. [6] The ion
di ffusi ng apparatus according to claimb5, wherein the ion sensor is a
negative ion detection sensor that is disposed on a downw nd side
with respect to the negative ion -42- generating portion of the ion
generating cartridge. [7] The ion diffusing apparatus according to
any one of clains 1 to 6, wherein a positive ion generating el ectrode
of the positive ion generating portion of the ion generator and a
negative ion generating el ectrode of the negative ion generating
portion of the ion generator are each of a double electrode type in
whi ch two geneWaetinglaigleddtr odes are di sposed close to each other. [8]
The ion diffining apparatus according to any one of clains 1 to 7,
wher ei n t ble] Aorioydiféxiagispparaas thai diffasds pofitvariads asd acgative ®bageneratrd by
generating type in which the ion generators are disposed in two

st ages and i n plesnsl disshargd into moin, the ardjffining apesitis compased: negati ve
polarities of the positive ion generating el ectrode and the negative
i on generating el eatfamwibet geherblepar Asflee far ehalionaig evidehds inhaledifrem an inlet,
di sposed at reversed positions. [9] The ion diffusing apparatus
accordi ng to cfir@nhan 8ytlehintribe rootréa a flow gassage sHaoisSormrd ke sapass | ve
stages of the ion generating cartridge of the two-stage ion
generating type ar enddr genervatingg appaams dfaticludes a positive ion generating portion and

a negative ion generating portion; and supplies positive fons generated from the
positive ion generating portion and negative ions generaied from the negative ion
generating portion into the air flowing through the flow passage; and

an ion generating apparatus housing portion that houses the ion generating
apparatus in such a posture that an ion generating surface of the ion generating
apparatus is exposed with the ion generating surface matched with a flow passage
surface that is a flow passage surface of one surface which forms a wall surface of the
flow passage and is composed of lower lateral wind-direction plate that forms a lower
wall surface of the flow passage; wherein

the ion generating apparatus is able to be inserted and pulled out from an
insertion opening that is formed through a side of the outlet;

the ion generating apparatus is formed as an ion generating cariridge that
includes an ion generator that has the positive jon generating portion and the negative
ion generating portion, the ion generating cai'tridge houses the ion generator and

unitarily includes:



[ 10] The ion diffusing apparatus according to any one of clains 1 to
9, wherein an open-close cover for closing and opening the insertion
opening is disposed; the ion generating cartridge is inserted until a
predet erm ned position; when the | ever nenber is rotated to a fix

| ock position where a hook portion of_gphe | ever nmenber is engaged

wi th the engagenent portion of the main body, the closing of the
open-cl ose cover is possible; and in a state in which the |ever
menber is not rotated to the fix |ock position, the | ever nenber

hi nders the open- clapdrsegioneuidé pastiomsei ng cl osed. [11] The ion

di ffusing apparatus according to any one of clains 1 to 10, wherein a
drive start-stop opaositipoguigopariianaid di sposed on the apparatus main
body; the operation portion is provided with: a drive node set
portion that sets a leeratendar hpeagages withenfeapggement gottion digpposed 4B the ion
di sposition tinme set portion that sets disposition of a new ion

gener ati ng cargenewddgey appariusbousigtpopiontol te;apparatephaia dodynd fix the position of
reconmendati on indication portion that recommends cartridge

repl acenent afthecarieidggse of a predeternmined tine after the new
cartridge is disposed and the operation is started; and a | evel

i ndi cati on porti on vibesin knducaiceis enpbdyedrint WidcladRUDE gefierithng dpp@iatus is
generated by each ion generating cartridge is equal to, over or under
a predet er m neidsentad foin. the insertion opening into the ion generating apparatus housing portion

via the insertion guide portion and the position guide portion; and fixes the ion
generating apparatus in such a posture that the jon generating surface is matched with
the flow passage via the position guide portion and the lever member; and is freely
mountable and demountable into and from the ion generating apparatus housing
portion.
[2] The ion diffusing apparatus according to claim 1, wherein
the jon generating apparatus includes the ion generator in which the positive
ion generating portion and the negative ion generating portion are spaced apart in a
direction that intersects an air flow direction; and
a vertical wind-direction plate, which partitions the flow passage into flow
passages for the respective positive ion generating portion and negative ion generating
portion, is disposed in the flow passage.
[3] The ion diffusing apparatus according to claim 2, wherein
an intermediate lateral wind-direction plate, which partitions a flow passage
between the lower lateral wind-direction plate and an upper lateral wind-direction
plate that forms an upper wall surface of the flow passage, is disposed to partition the

flow passage that extends from the fan to the outlet info multi-stage streamline flow
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passages;

a plurality of the ion generating apparatuses are disposed in parallel with each
other to form a comtinuous-length ion generating surface that has alternately the
positive ion generating portion and the negative ion generating portion in a line at a
predetermined pitch along the flow passage of the lower lateral wind-direction plate;
and

the vertical wind-direction plate, which partitions the flow passage into the
flow passages for the respective positive ion generating portion and npegative ion
generating portion, is so disposed as to penefrate the nmlti-stage streamline flow
passages.

[4] The ion diffusing apparatus according to claim 3, wherein each vertical wind-direction
plate is angled in such a way that the jons are exhaled at a wide angle with respect o a
width direction in which the ion generating apparatuses are disposed in paralle] with
each other.

{5] The ion diffusing apparatus according o any one of claims 1 to 4, wherein the ion
generaling cartridge includes:

an input-output connector portion that connects with an exteral electrode to
perform ioput and cutput;

a control board that controls driving of the positive ion generating portion and
the negative ion generating portion by means of electric power obtained via the input-
output connector portion; and

an ion sensor that detects the ions generated by the ion geperating portion.

[6] The ion diffusing apparatus according to claim 5, wherein the ion sensor is a negative ion

detection sensor that is disposed on 2 downwind side with respect to the negative ion
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generating portion of the ion generating cartridge.

[7] The ion diffusing apparatus according to any one of claims 1 to 6, wherein a positive ion
generating electrode of the positive ion gen-erating portion of the ion generator and a
negative ion generating electrode of the negative ion generating portion of the ion
generator are ¢ach of a double electrode type in which two generating electrodes are
disposed close to each other.

[8] The ion diffusing apparatus according to any one of claims 1 to 7, wherein the ion
generating cartridge is formed as a two-stage ion generating type in which the ion
generators are disposed in two stages and in paralle] with each other; and positive and
negative polarities of the positive ion generating electrode and the negative jon
generating electrode of the respective ion generators are disposed at reversed positions.

[9] The ion diffusing apparatus according to claim 8, wherein the ion generators in the
respective stages of the ion generating cartridge of the two-stage ion generating type
are alternately operated.

[10] The jon diffusing apparatus according to any one of claims 1 to 9, wherein an open-close
cover for closing and opening the insertion opening is disposed; the ion generating
cartridge is inserted until a predetermined position; when the lever member is rotated
to a fix lock position where a hook portion of the lever member is engaged with the
engagement portion of the main body, the closing of the open-close cover is possible;
and in a state in which the lever member is not rotated to the fix lock position, the
lever member hinders the open-close cover from being closed.

[11] The ion diffusing apparatus according to any one of claims 1 to 10, wherein a drive start-
stop operation portion is disposed on the apparatus main body; the operation portion is

provided with: a drive mode set portion that sets a rotation speed of the fan; a cariridge
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disposition time set portion that sets disposition of a new jon generating cartridge; a
timer set portion; a replacement recommendation indication portion that recommends
cartridge replacement after elapse of a predetermined time after the new cartridge is
disposed and the operation is started; and a level indication portion that indicates
whether the amount of the ions generated by each ion generating cartridge is equal to,

over or under a predetermined amount.



