- 1 - SPECIFI CATI ON 1TTLE | ON DI FFUSI NG APPARATUS 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 F4-able to keep a stable ion
supplying capability; and to an ion generating 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 kil ' es are inactivated; and
products such as an air cleaner §h§%ﬁggﬁﬁéﬁfo whi ch 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
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[0001] The present invention relates to an ion diffusing apparatus that includes an ion
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 Art

[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 which electric

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

el ectrode and a pl ate-shape i nduction 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 positiv@-ions are generated fromthe
positive discharge el ectrode and the negative ions are generated from

the negati Veitgissa(ﬁlagﬂeggti\?e! ot 'épedgenepg?%{. ?%/sgﬁg&)gch§g E]o%'; quéf(?)gg@g grc{srggfural

at the needl e-shap ositive and neg arge’e

that the air _an ors are _ionized and the positiv - 2 - iopns and
nogat i ve | onSuaPeTBier euAly R o RaartFGu B boiding fb s esca et a
natural nunber), in which a plurality of water nol ecul es are bondi ng

to a circunf &yéneen oh, & dhefhogrearatest and gs tiinegativegemePatHoD)-4nds asatural
the negative ion, 02-(H20). (n is a natural nunber), in which a

plurality of yuabeh, ARhREHL BRiral§ 0P AR Ab1dRIeR afd BondH:eh aNGeuRferde of an
oxygen ion, is chiefly generated. [0004]1f the above lff(H20). and

027H20) . bon oating germ chem cal reaction
occurs, thergé ‘ﬁ@%@ﬁé@?ﬁ@YQ%ﬁﬁ%%%n per oxi de (H202) or hydroxyl

r adi cal that are acti,ve ecies. Because of this, the floatin
germis [éfg)éﬂqr_?)yedl the a%ove HF(HzOS)g and O, (H;0), bond to a surface of a floating gen%,

chemical reaction occurs, thereby generating hydrogen peroxide (¥,0,) or hydroxyi

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'(H;0),, 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
10nS.

[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 ions 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 11(H20). and 027H20). into a
roomat the sane tine, it becones possidie to kill and inactivate the
germrelatives contained in the air of the room However, in a case

where | jti es t | £CE S:1: I IS¢ .
el ect rog[gbl(?’ﬂat i s%%g&l%oorﬁ gghgr %? %h%ge E)i%??]ir‘}gﬁg’ ?Iﬁgﬁ]ﬁ%%ﬂ%gﬁaﬁa alggeh()f an auw
effect deteriorates, so that it ones inpossible to supply .a .
estred anmourtogPSgh MR AT it QBB IPPRIAEH 1% i P OTEET Iy D apham fon
germrelatives in the air to renove them because an anmount of the
posi tive i ondiiwangernapaunwhigh iaveremenably meounisslnga bessmertianaiar mounting the
pr edet er mi ned anount of the positive ions and of the negative ions

per unit vol wrephecsmgsunieand siar jon diffusihgtappsrafusraranirealy pepesedt (erpg see
portion whose ion generation effect deteriorates, it is preferable to
elimnate th?ae@ua&u@{en’g e deterioration or repair the ion generating
portion. - - [0007] Because of this, to facilitate denounting,

cl eani ng and &pigdenRpce of an air processing unit and an ion

di ffusing apparatus, an air processing unit and an ion diffusing

appar at us whi re. repovably nounted on a base portion for nounting
the air pr océ%gfﬂdﬁmﬁﬁgﬁnd the ion diffusing apparatus are already

proposec} ée.g., see patent docunent 11. Citation List
0008] PLT]: Japanese patent No.4114602B2

Summary of Invention
Technical Problem

[0009] By supplying 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 1ons 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 1 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, inactivated4and renoved by using the
positive ions and negative ions at the sane tinme, it is preferable

t he anmounts |t ] i: -and: L: | O L 1l L ny.th LI
are equal toq%?aﬁgrts)drfteé ;éﬁ%dﬁﬁ’ g%‘bl?&e}dletﬁg?}?ﬂts#é% %’ngﬁﬁff ?ﬂre:ﬁ P%egadrlr%%nnt@a%er By
approxi mately equal to each.other...[0010] Moreover, according to a
Torhod 1 whiEH S FRBOT, COYCHE G SR O e ot KR0S taf the
positive and negative ions that are generated froman ion generating
portion of arflispsrsedpatiiv sgneapives ivns goes 1t beenmee eiea, & fhpyK ddinppssible to
means of an air flow generated by sinply sending a wind to the ion
gener ati ng poechievndesirbé kiblog andvieactivetinpeefficisve i ons col lide with each
other to be neutralized, so that it is hard to evenly disperse the

i ons inffooxine air BEciRe W tHid)an RdirRkiba appRitus BREERS in RBRAKIH Rithve afd
met hod in which the positive and negative ions are séparately
gener at ed angeeAEiGEL BY evenly? génerated; the remaining amount per unit volume of the ions
sent out into a room is increased, and the percentages of the respective positive- and
negative-ion remaining amounts are substantially the same as each other. Moreover, a
structure which facilitates the maintenance of the ion 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 ion generating cartridge which are so
structured 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 jon generating apparatus that includes a positive ion 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 ions 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] Becausg -of this, an ion diffusion
apparatus is desired, in which the positive and negative ions are

evenly generated;..the r.emaini,ng. unt ..per i t; volunme of .the ions
sent out i nt gicrteortiST Ry O URk oflerdll e atidie dpd ne
respective positive-, and negative-ion renaining apopunts are ., .
substantial |y t he 28R SBCcTaHRH apRFEHS hRpyRbh pertiongthak aouses,fhe i) gqperating
facilitates the mai ntenance of the ion generating portion is desired
[0012] In |i ghparatustihesughoy popnwshibetran ipn gegerangbydae of thehionpgasmting
invention to provide an ion diffusing apparatus and an ion generating
cartridge whiapparatue isexppkedio/ittrthe ioasgeheratihg owvfae mathadenel atiowgsurface of
apparatus to be freely nounted and denmounted; able to generate evenly

the positive gheRSfRBWHINELIREY A WY Sui AR HM h@@%@ QQRHGy t hem far
into a room Solution to Problem [0013] To achi eve The above object,

. di £ usi . ' . .
it uses posi tive TR SR AR yatsR I HEPE g AT RNER h Fom an
di scharge into a.room. t i ffusin

he i.op d g apparatus conpyrises: a fan
that gener at GE-capoARRRing it AL orReh AFFHE Ti0e Ollhe ORI s Id FRAte BORFaRF 4R
inlet, froman outlet into the roomvia a flow passage that is formed
in the appar deweuntable intggnd Famgan sngenergting grnazatushqusiag poriinudes a
positive ion generating portion and a negative ion generating
porti on0@Hd supplAcesrdugstotthisetriams, the der gdrechting appdrhtas,pelsist iaregdnerating
generating portion and negative ions generated fromthe negative ion
surface 1s exposed in such a posture that the ion generating surface matches with the
flow surface of the flow passage, and which is freely mountable and demountable into
and from the lon 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 jons and
the negative ions and preventing them from being neutralized.

[0015] Besides, in the ion 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 ions 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 fl ow surface of one surface
which fornms a wall surface of the flow passage; wherein the ion
generating a a i-S e to be inserted;and..pulled out froman

i nsertion op%ﬁ?éﬁﬁ’%ﬁﬂétmﬁ"g% BOrO%{fBioﬁr“(%ﬁ%p%péq a&%hglipgt he outlet, and

freely abl e and. denpuntabl e into and fromthe jon generating..
appar at [@6' usi ng £% JRe 1oy 8’6@&‘]‘13@@%@6’?@@"% tgﬁiaéo‘éet &U@f“&? é‘?cot%%g to
ion generating apparatus, whose ion generating surface is exposed in
such a post urtke preaent tiveenition igderaregtdsnay ®ar geacesting tcetiadgspthah inchules [apvon
surface of the flow passage, and which is freely nountable and

denount abl e igeteratanchat hamhthesition igegseating gpoajpnaind tthis népatise fuh generating
portion, is disposed, so that it is possible to obtain the ion

di ffusing appat@inithe iwgéﬁé}a@ﬁgk&%ﬁ?@iu&h%&aﬂ@ﬁpig%n&&%ya@dﬂ&ﬂa}ﬂwﬁemeress
possible to exhale the Tons emtted fromthe ion generating surface

by neans of a str i f the flow surface, and to send out
TR bR

the positive ions a ive’ions far into the room by curbing
the col lision between .the %%si ti v_e?gzjgns and the negative ions and
preventing them f AGOFHEN RYCREATMHOLE #%¥ed. [0015] Besides, in the ion
di ffusi ng apparatus having the above structure according to the. )
present invention? ey % jhat pagages vadn@oeraggerneny Nogiay dippased & the ion
wi nd-direction plate that forms a | ower wall surface of the flow
passage. Acc@eukratipgt appatais Isusing partepn of thd spppessithidis bbdy wbfathe golkgion of
ion diffusing apparatus that sends out the positive and negative ions
in a horizontled cagtiriiget i on of the roomalong a flow surface of the
|l ower |ateral wind-direction plate; and it beconmes possible to exhale
the positive and - 6 - wherein a structure is employed, in which the ion 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 ion generating apparatus which facilitates
the maintenance ts obtained. Besides, it 15 possible to fix the ion generating surface
while exposing the ion generating surface, which 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 ioem-generating portion, the ion
generating cartridge houses the ion generator and unitarily includes:
an insertion,guide portion;..a.position quide portion; and a. .
lever member TeHACcab Bt RO R g St Bt tng O sensrtp o phich
i on generating apparatus housing portion of the, apparatus najn body
to fix the pg?l ROSHIYE a9n g%rqglggtgoirté@ea}nd the negative ion genera{igg partipnare spaced
structure is enployed, in which the ion generating apparatus is
i nserted froaparhi 4 Ageationdhatapisreeety anrpirolleh diregrong eme s aeitivgl wpdadizecten
housi ng portion via the insertion guide portion and the position
gui de porti oplatamhidh peesitidizahe AowgRReIratintd Floappasaes $ori the Sdspécti@e positive
posture that the ion generating surface is matched with the fl ow
passage Via {hesdiRfitinb QR 881 RSO To? Behdrdtfig! SEn, TBHRDsed in the flow
According to this structure, the Ton genérating apparatus’is forned
as the cartrj ty, ttarily 1Lncl .. the.i rtion i
portion; theb%’g%iet i'%%ogw éggié#tét‘&‘ﬁ?“f%nﬁ %gﬁF%&’ggsﬁr%ﬁgeérepg@o&?ﬁa the
t he ion generating apparatus which facilitates e nmai ntenancg is
obt ai ned. BeBPHKLE (OFt ARt 3egtihiedoRs, S et f H%P?Sé{??eg@rﬁf%hrﬁ’ﬁr Silpetizely the
whi | e exposing _the ion generating surface, which has the curved )
surface mat chelligonibetwvachdoth sws surthepesidre attbnegsiies iotshandiia ebtrinothe ion
plate, via a cut-away portion formed through the | ower w nd-direction
pl ate. [0017{BiEsingdespparatug heat i iorebik té wsid @uapiaiatsufar hata g rdven abichoat
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, 1s 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 portion and negative ion

generating portion, is_disposed.in the flow passage. cording t.o

This ot ruct rksnrrie, edfns T3S dispPesd B o FEpRRET SR mp e Shlhm e, fow
ions and the negative ions, so that it is possible to curb further
effectively tPH®ES|isi on between both ions of the positive and
negative ions; and to obtain the ion diffusing apparatus that is able
to send out the idwsofdamg fonthe stimeturg eachniontgsn¢raneg aprakated, mdrichhaciudessthe
[0018] Besides, in the ion diffusing apparatus having the above

struct ure acgositive bl genthing hesen tand theaitghive oA Rehdthitionmdion] ecbate fadly
w nd-di rection plate, which partitions a fl ow passage between the

l'ower | at er aly, pnpihdid £ QR tAMALE tRR DoAY RREMalnidRh & l?ecomes but also
wi nd-direction plate that fornms an upper wall surface of the F?%Ml

passage, is di S to.partition the fl.ow a hat_extends fro
Phe o 1ot NEPRIRRRE BaibBhch bRt e Pl AETRRAR 10T s ShE B Bindse or
a plurality of the ion generatjng apparatuses are disposed i ..
parallel wt WV%&%CHPH%rSOttgatfl i"??PgleEBﬂ%SF %&J%eﬂaéﬁb&ﬁ HO&HV@%WQP%PH@IOHS
surface that has alternately the positive ion generating portion and

t he negati ve firontogbeeqom by gupmetthoncutralizationed thetpogitiye e negapt ¢ egs.
pitch along the flow passage of the |ower lateral w nd-direction

pl ate; d00i%he veBesidas, imthredion idiffsingoappplaatsehavingithdalpae sirtétarsactdrding to
fl ow passage into the - 8 - generating portion, is so disposed as to

penetrate thehdpreidnt Sivafifors tHeSRMidal &ifd-@Ve P8 HREER angled in ARBA Wiy dhat Be
this structure,” each ion generating apparatus, which includes the

positive ion i&Ena?E% hdled QPE%E‘? gﬁ@% J’Eigjéﬁé%ﬁ%?gﬁégﬁdﬁﬁdﬂ 5h3h Wflch the ion

potion, becones treely nounta so that not only

t he mai nt enance becones easy but..al so sophi st.i cat ed ,maj,.nt enanc .
becomes possEETEA itk STRIEE ST (ES FBSr B BB Vi SAdb ALFer oy crauapg © this
el ectrode, so that it becones pqgssible to send out the positive and.

negative i on$tREirS P @2553EMTIBPOSSH AW FGTY 18 FrecReHBg PORIOR dh Wafenghdn a

positive and negative ions. i i o i
wide angle, so that 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 1on 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 disgosed in parallel with each
other. According to this structure, the flow passage di sposed for

every ion generati rtian. i i dened in.a wde.angl.e, so that it

e bssibl o to di dyerlie idhs shudhin § Ko efBulin ¥ G edtrinapiras
room [0020] Besides, .in the ion diffusing apparatus_ having the above
structure acd®ieidng the 1pmaenramgtariidge whiehis abifetq be coraesiedttp gy external
cartridge incl udes: an i nput -out put connector portion that
connects Wit posust epBy alanedxértaladeninal yiertho inpui-npipt acwhectot puttion and is
a control board that controls driving of the positive ion generating
portion and tehe toafiatk Mendminl gpaeniad viaghdioh béRbr Mt HRRPssedlin alwats i C
power obtained via the input-output connector portion; and an ion

SESor Yhsti)det ectinei s B SRIRL G BN L O 0BRSSO ALY
on gerer | 16, DAY A0 0ISH, 508 | 80, 05GR S0, BuLL g ML,

term nal via the  input-oytput_ connector portion and is easy to check
for normal oP@rafPERVRdSIEh ¥ithgesResh & fhet Brapties iogi Spebag iHortian ainde. ion
[0021] Besides, in the ion diffusing apparatus having the above
struct ure ac@erurhting tcartudge. phesvading i tov dns | stmecturdyetheoamgemsof negative ions
negative ion detection sensor that is disposed on a downw nd side
Wi th respect gencratieé froagtht negative Hoggereraiog portporduri@p adfoptfadoh tifhe of the jon
generating cartridge. According to this structure, the anount of
negative i ONgifBeRE a%ﬁﬂatﬁg QN dehRtdae ot e itl RNpEIRIHEAL 36 | (ecPAIRHIRR the ion
during an operation time of the ion diffusing apparatus is detected,
so that it i i t i i riri
BRI G hE NG R, %}ﬁ%dt%%ﬁqggﬁé@g% e i §enkA0G,

is normally oOperating or “not a
cartridge detghl lMEiorates.

[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 genet@tor are each of a double

el ectrode type in which two generating el ectrodes are di sposed cl ose
to each other,_ According to thi.s styucture, it i 0ssi-bl e to .

| nor ease ( ho SHOCR S0 dehd phPles (BHtiD i i suBERT O bR ggsivte to
di ffusing apparatus having the ove structure accordi to the ..
present i v erfna e Rfé%ﬂi“ffrfoa%ﬁféf glﬁrwgatbvmﬁ e thessamg, ity passage by driving
two-stage ion generating type in which the ion generators are

di sposed in tthptwe-aiges lamgrneratqraah theedamg tithe;canchio ctliemeatela axhabn thetpogisive
and negative polarities of the positive ion generating el ectrode and

t he negati ve ibmnargethe hagdtivg i@lsaatorthdeadé flotvepasepp dgtaltematedy driving the two-
generators are - 10 - disposed at reversed positions. According to
this structurggeiidn ReEAIBS POssible to exhale the positive ions and
the negative ions into the sane flow passage by driving the two-stage

i on gengbﬁilﬂ rs at E%eﬁgﬂe%gggr%et foﬂ%fﬁﬁﬂ% #@ﬁk%gﬁg@g&ﬁ%’ fxﬁo)%%{rﬁctblt%eacg?/rding to

positiv ons and I've 1ons OW passage
alternately iving the two-stage ion generators..[0024] Besides, in_,
The’l on di 11 88 Hs S PHESES e esmHi Sove I SPRIE GRS CLeLgE et ting
the present invention, the ion generators in the respective stages of
the i on genercattiiggs ehihetvagiagsfion genarglmestyng ard diermpbele onetainy. Agprrdiagdo
alternately operated. According to this structure, it is possible to
prol ong doubltis stmectinief # isgfossihle to prolgendnbte thg liftanfithe geenerp@@2&G)tridge.
Besides, in the ion diffusing apparatus having the above structure

accor di 1go259 the [Eeeriegtin iiw/iehdifRingddppaRaR-HakRg ehe sire sfroftuf 28érdthg to
and opening the insertion opening is disposed; the ion generating

cartridge is thd$e&tRdingBhtidn, AnPoRACUSMARE MBORiokin Nand'BEdhidd ehd BYEH
menber is rotat?dsto a fixl%ock:%%SitFon wher e glﬁgdflpoﬁtié% of them]l
| ever nenber s . idht genent, port | i od
t he cl osing SF é?lﬁgqgg%%? %%dots%hée %%vgg&?agmﬁo%gpgg%;ﬂ %r%gg%dnhgﬁs féehe?aﬁm% ed
which the lever..menber is.not rotated to the fix |lock.posjtion, the .
| ever nmenber PRFHERy ¥N4MEC SYERTEMEETe's (oW te A ombe PRFifrpubete & Book portion
According to this structure, in a case where the ion _generating
cartridge is oAdke vehpsabents egegnd with tho sngapemRemfporten phiheqasia rbady.nige
appar atus housi ng portion and not |ocked, it is inpossible to close
t he open- cl ostsmgweithe spentdiade dover is ppsside; né it @ statesin whickethe ddvet member is
faulty disposition of the ion generating cartridge.

not rotated to the fix lock position, the lever member 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, 1t is impossible to close the open-close cover, so that it is
possible to easily detect the faulty disposition of the ion 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
time set portion that sets disposition of a new ion generating

cartridge; a_tiper set rtkon; a replacenent recomendatj qn . .
ndi cat Pon pdP ISk TR e it B A Proaan Ao Stanuin B el dmgpiien
of a predeternined tinme after the new cartridge is disposed and the .
operation i s SSRHIAN BERIAGNY EFEdee:idiRet Teb ROBIORE # SFPlacREEnt TenraReRdation
whet her the anmount of the ions generated by each ion generating
cartridge is iedjcatlont portonethasr repachenends peastisiger méplasdmanto Lafier elapse of a
According to this structure, as for an ion generating cartridge whose
servi ce |ife pralettemindd dinieaid tanee; cattiidpsispidgsbdd dithe ogdratfon it batted and
repl acenent time is comng by perform ng indication for reconmendi ng

the repl acemgniyafit Geath PfhafinkiciRs Mt At Qﬁoﬁfh@%me%n&gele??gd by

new cartridge. Besides, i'f the amount of generated 1ons is eqUa

or under the edet 1 nt,. the.i.nfaqr i Qn,i.s indi Q
that it is poegé} gq%eg%ﬂgrﬁﬁgw%%gg%ﬁ? v 'gar%atﬂt gv%ggrngl%%% saaprfget%%j%gd adddunt.

[ 0027] Moreover, the jon.generating, apparatus according to the present,
i nventi on, \A/lﬁct?ﬂf‘g%@r ‘glﬂse%tr‘t%eapﬁsfoﬁaﬁe‘o? GRCTARE FVEhgsE REViRy Life is
means of the plasma discharge, is fornmed as an ion_generating ]
cartridge thaeciedingdeance, 1t is passiblp e -notify that corapiasementpigine 1o goming by
connects with an external electrode and performnms input and output of

a signal; perfaming indjemendoorecommshdiaf) tiee Epictmes dfien chpreesfod timg from
el ectrode and a negative ion generating electrode are di sposed; an

ion sensor t kg diggds@foinSof tRO fcvd @A dee Bedides! {Tahé BRoGRNAETRAQEed 3 is equal
a control board that controls drive of the ion generator by neans o?

electric powgs RbiRANGL YedeleRfinbRHouRULRL in SPARGH & ildRAiORo that it is
possible to know the maintenance 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 ion generating cartridge which
is easy to check for no | operation. ,.[ 0029 esides, in the.o
generating cBPEPTeiges AR eeBREabbVEe P BaLs Sronmey b Pt the
present invention, the ion sensqr is a negative ion detection sensor,
that det ect s AhEIR@HAE PPRAAYH 8T HherfarERtyPs 1 emerieylieippaitivyand negative
generating electrode. According to this structure, when the ion

gener ati ng elwstat dbe spoe timen Beides, itbe atressnsorhis disposed, softhathie inegssitile ¢o
ions generated fromthe negative ion generating el ectrode al so
decreases, sobfaliahe vyh gtotrchs ogtridpe vaHiEH g kasyfto checkfegadrinabopeition.
generated fromthe negative 1 on generating electrode during the

operati gippoit is PRYIIDELEHE HPedRthinestiRe Halite RS0 SR Gecording to
not an rgm

cartridge 1s nornmally Operating or how fruch the 1on

gener ati N9, A LLAPLEL B! BALE S ORI BERI IR el

2 1 0on rati
cartridge havi ove’structure acco g°n§38§03§E§ G%Eecg%e

p
i nvention includes: a |l.ever menber, whi ch has: handl e portion .

that is hel dReHaIWE JRAS ESPETAITEdTQm & %ﬁsaﬂﬁmprggn%%na)gleﬁwec Feqriiggdo this
and a hook nenber that fixes the cartridge at a predeterm ned

posi tion aft eruatire, whewnithe ion; gappwatiog glectrode portipy alefpoiptatesn thyf amotnt sfghe
body of the cartridge is provided with: a guide protrusion portion, a
butt surf acenegativa igisigdecratedffoore thdmipatier bargemaradng decttedecdlscodecadasdsheo
time of inserting the cartridge. According to this structure, it is

possi bl e to gt dkNicidifing Ghe ARBEAIOST NG KeBhivd BES gbR@bicd FFRNEEe BasdivY jon
nount abl e and denmountabl e at the predetérm ned position of the ion
di ffusing appafepii Mb@rddiCadit! theWilePhifn, kNE UM 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 buit surface and a guide surface that perform a guide function at
the time of inserfing 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 ion 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 positi{-and negative ion generating
portions are di sposed; the ion generator is forned as a

two-stage | 0@111?%&%% bEhrioBE ghfﬁle‘éﬂ?ﬁ&ﬁn%gﬁitflé Y& e AREmBEIRE! ¥Eludes the hook

pol arities of e 1on generating ectrode portions are disposed at

reversed positimnes in two stages and in parallel with each other; and
the ion gene|p%ﬁ| ng surface is formed into a curved surface that

mat ches wth a flqow surface where the iqn generating cartridge is _
dis posecﬁ%31 Ac ctPdER dﬁ% &1y gfnsrating caxtiidge having ?he&%owtﬂef@erem@qr@ng to
the ion generating cartridge is disposed is provided with the

rect angul ar - shapesantiinvgnagn kesra iectangidar shhpet when viswpigsai ibh gerepatoigt sairface,
the ion generating cartridge which is able to be disposed wth the

i on gener at i figustopf ac ehivhttbépshitvictdad nbgat fe G Senefatiog pofBioas SR Slispoted;
beconmes possible to send out the positive and negative ions into the

partitioned flow pgs$adgendiof e SRR 4 Ber@Ndadd i %&{em&gl t}yﬁé‘%ﬂdwhich
out them [0032]Besides, in the ion generating Ccartridge havrng the

qener ator s 1 WPEHEE FRLEERR BokedfisRE PR s e et B Bl re mgeec
Accor di ng- 1 o TP SPPHER pao riaer RIS SRBNE ¥ St | on
generating cartridge which alternately sends out the positive and
negative ions int&haine geagreting sikage iy ompd infa gegrved gufas thatfoatghes with a
whi ch beconmes doubl e. Advantageous Effects of Invention

tlow 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
lon 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 ion 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 fl ow 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 inid-the air flow ng through the
fl ow passage, and is freely nountable and denmountable into and from
the ion ratin L i that it S possible.
to obt ai[g(%? e iong‘ ?@g{sg?t hgﬁ% pge?]g i %Elg&r?%%g%cé"%llt%cagp?ﬂsatsugéssoibﬁ%e 10
which is able,tq send out the positiye i.ons and the. negative iopg far
into a room W%W’Eil%bhetlﬂﬁ 88{3?%1%% ﬁﬁ}laﬁﬁt‘%\ﬁ’éwﬁig‘ﬂ@’“g&g? ?Jf%%s‘ﬁr A Ogﬁ-@ flow
the negative ions and w thout neutralizing them Besides, the ion
generating appurgs Hhat pxendsiram thesfanite the putlpsntbe san geperasing eppryatus epplies
i ncl udes: the input-output connector; the ion generators for

respecti vel y thyepmsitaei ings artethp msgdtivedonsoingn fuechirt fireving gavgte thedtsy padasge,
ion sensor; and the control board, so that it becones easy to handle

the ion generad iNGecpRafudiabfe Md dduatibld nfdend K68 Woidh &%fh%h@_tagﬁmatus
the positive and negative ions at the sane tinme and evenly. Besides,

the ion sens I: ' S : bl | Lhl et [ [
generati ng cgé%érn?gdggﬁ&ﬂi g(ﬂ ﬂ?agqteféggﬁ,%sgh%hozggﬁgg'ﬁﬂ%ngﬁgrﬂg%gragﬁrgﬁ?, wiibse
Brief Description of Draw n 0034] [ Fig. 1] shows an exanpl f an_,
Con di ffusi ngFBERss Rt Aot i Fsfe %Pi@&ﬂ?“eipﬁ%ﬁ? 51 angithe, pogzive
Fig. 1 (a) is a side sectional view, and Fig. 1 (b) is a front view
[Fig. 2] is #u8clefe & ragschy suibing Heeplison isgvess thsrasitivenions and the
procedure of an ion generating cartridge according to the present
i nvention, ofhegehive hotsiagd withca} newraizeigdbens eBesidesathevom gershasinigregparatus is
state in which an insertion is started; Fig. 2 (b) is a side
sectional vi éwmebomithgia gdnataing ranbdghthiahéncludssrthe @iput-sulpet Bghnector; the
performed; and Fig. 2 - 15 -

ion generators for respectively generating the positive ions and the negative ions; the

ton 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 and 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 in 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-ngrber. [Fig. 4] shows an
exanple of an ion generating cartridge according to the present

i nvention, of ich,Fig. 4 (.a) is a pl view.and Fig. 4 (b),is a

sl e viow | rebR ek seiopL iR sy B e 1 Fn Waliidin & bl
passage. Description of Enbodi nents [0035] Herei nafter, enbodinents of
the present invent[%%%lﬁséﬁﬁg%?ti CLiptive e eF @ Kyer MEmPeOIHn0R Bepsrating
Besi des, the sane constituent nenbers are indicated by the sane

ref erence nurfadridzanf wbichiFigd3 dek éx aptenlargedf daséraptiviesviewi shapling a fix lock
ski pped. [0036] An ion diffusing apparatus according to the present
enbodi ment i spoatiod; and Bigl £ b) ing pppacabhsn édiae ldvecie@Bs. an i on
generating apparatus and a fan, and sends out ions generated by the

ion generating apg@rgaw%hbm QAnexaBME ofSin SHOWendrRidd gm%#@:aa)ccoﬁﬂltgi to the

apparatus main body 2 is provided with a fan 3 and an ion generafting

min bodt _ an ener at
gencr at i ng partey RS aleh BB AT EhBhalthGRaae AP BRI 2,

outlet 4 for sendi .the ions generated by the ion generating
apparatus 10 to oJF@'r g‘gﬂ 152 ShePYL ngté’eﬁﬁ%gf%ﬁﬁl‘ﬁpé?sa%e appar at us
mai n body 2; and an inlet 5 is disposed on another side (e.g., bottom
surface) of tIesceppon of Embedimentsdy 2. [0037]1t is al so possible to
di spose an air filter at the inlet 5 that inhales air; and a

[0035] Herenafter, embodiments of the present invention are described with reference

to the drawings. Besides, the same constituent 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
lon generating portion. Besides, an outlet 4 for sending out the ions 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.

[0037] 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 includls-a pair of el ectrodes each of
whi ch perfornms the plasma di scharge; as described |ater, a positive

on_gener at | ng, §O5LJ 8R4 Nala JRCLASS AcRASLIL Ve Ton generating

el ectrode an negati ve 1 on generating portion that |ncludes a

negati ve,_ | generati.ng el ectrode are 0 away from t.her

by a pr iﬁ@‘ir m neé[%ﬁil%‘?&?f’é’@tmﬁ@B%@T‘E%%%EE@%%%\%@@%%@F g%at includes a pair
w nd-direction plate 22A that serves as a |ower wall surface of a

fl ow passage echrogss e4rlisof whipht prefofap tBe miasmisedischargs; ag, deseribednlater, a
upper lateral wind-direction plate 22E that serves as an upper wall
surface of t pesifilownpzssageg phitoh teat tiwrhades farmisitivedod genefating eldeerode and a
outlet 4 are disposed. And, an ion generating apparatus housing

portion, in whigRelibe Fh@i»at SRNEIrAsA ot ARARI hUegdBd i‘én?eﬁ&@ﬁ@@e%&& ate
an ion generating surtface where the ion generator is disposed is

mat ched with 4 %pggﬁem réo%?gacﬂfotﬁéi]%;yog)\?&fetér&iu%ﬁgﬁstéﬂc d-direction plate

22A, is forne an 1 nsert openi n orrred on the

o S O M BRI 00 TR o i

apparatus 1. Here, if _a structure is enployed, in_which the |on

gener ati ng apWdacatafa flow passags whish a?éte@dic&pm thegfénﬁygéhea%aleaﬂsy&@uupmr
the ion generating apparatus housing portion that is fornmed in the
appar at us nailaterbbaynd-threctioorplgte n22Fathan gervpp as cnusprise cwalie surface edfythe flow
nmount abl e and denount abl e and the repl acenent becones easy, which is

preferable. Begagsehith titesds fromt the fah s entthe shdi MRAd dispéiedi Aid, an ion
generating apparatus 10 is formed as the cartridge type that

unitarily ingkydgse Qﬂaafd%@seﬁéusﬂrghp&heﬁ ROGhicANthe B0 @ehdrheHy 'ta%us 10 is

portion; and a | ever mnmenber engages w th an engagene

portion di SPRRELLNhAE ahC3nIGRERLAhE WrBRP Aidfe the RUSL AL R k' @Bposed is

matched with a flow surface of the lower lateral wind-direction plate 224, 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 mountable 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 cartridge type that unitarily incledes: 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 formed as the
cartridge type and freely nountabl e and denmountable in a state in

which the io I, rface i tched wi.th the.fl ow surface .

that forms AT SopebuituBll s855g & MBI otRe Nl baFudesort th adtbure i
ion generating, surface,. where the paositive ion geperating portion and

t he negative q%ﬁﬁlpe&eﬁe‘f’]%ff]il 3B+ g%E ﬁ&ﬁé’ Howednd g%%tag’i%lﬁéuﬁm%f’osmm
mat ches with the flow surface. Besides, it is preferable that the

posi tive and thatdks op genaatingemeioes isrrgpered t¢ badlowr wurfics pie skl cumayeniiven v
each other in a direction which intersects a flow direction.

Accor di 160404 t hi s Bieriuntgenerating aperared 0o Ssiniddead theseifgidgelttygehgnd a8dy
emtted fromthe ion generating surface by neans of a streamine flow

al ong the fl oMsuskHblasRl dMRIROALRS in 4 H8eRPWHdNEe Mg REANE \4ErfAQNs matched
generating portions are disposed in the direction %hat I it ersects tche

flow directi DAt 08S) 0 t. the Fthve
i ons and the%r}glg%? iﬂée |ofr%ée &%ﬁ%?(t)]%t f?oé’b Bicl)sg?éeb?%?g‘gg@ﬁgn e ef:égzﬁjill? t%"flto €
bet ween the positive. io'r}% and,t he negat.i ve ions and b1¥' preyenting. .
Chem f rom be Py ESRETAIPR SHacE: WHEGORe POk 6n goptrating norioh aad hecicestinerign
the flow passage that extends fromthe fan 3 to the outlet 4 has a
bent shape, iEE0§ratng pegiealvTe dipesed, Hias japhage rbitamiteges withathe RBgw tsmeface.
ion generating apparatus 10 is formed into a curved surface which

mat ches wi t h Behided,|ibws preféragle thét theepdsivive rant ategatite Wwinngendiating tpobiions are
pl ate 22A that is bent. [0042] Besides, the ion generating apparatus

10 of the cadispbsigeawmpEGommeaeh ottt tiard |dredtidel WHRS: intdi€ectsNs SAdvk Arection.
gui de portion; the position guide portion; and the |ever nenber 14

that engages AWcbflidd® SUERNY i i ' .
generati ng appaérn}gt us tﬁﬁ%%ﬁ héhtsli{éﬁgﬁngégﬁotslgfg%qgﬁ %g%g&n%igﬁodg%ﬂ%%ﬁ? lethe
the position; C icdge,. . is insefted fromtRe insertjon,openi
6 forned thr gﬁ% ﬁre{?%%&g tg{é]ﬂ[fgcgu W a%ggmgf 8{ Re® 56616];?1& ug” a 8n%it§%ghs°é€,sm£‘%‘
from outside,of the flow passage, in.such posture that the ion .
generating sofPEEET HieeR Vt?da’?‘g IERUNE| 9% &FrelEg Paslonsnae dipRospdin the
generating surface matches with the flow surface and it is possible
to supply thETEGIs thafripterssets hg flowslifeptdpms Be E1ag K hepemey passiblestosged out the
wi t hout disturbing the air flow.

positive ions and the negative ions far into the room by curbing the collision between

the positive ions and the negative ions and by preventing them from being neutralized.
[0041] Because of this, in a case where the flow passage that extends from 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 bent.
[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 streamine 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- gpparatus housing portion is
formed under the lower lateral wind-direction plate 22A that forns
the | ower wall surface of. the flo assage, sq th it hecones

possibl e to JP4HPE PEERG Atk pam Wt?isf@%t%aﬁamﬁ%a?ﬁ?é% ; jihingerted from
hori zontal direction by neans of the streamine flow fornmed on the

|l over wal | suik¢ Bsetiop obednerd fgyaedithrongh thedrant swiase o thyeppanwn dhd dgisposed,
fromthe fan 3 to the outlet 6 into streanline flow passages in a
vertical dirdom ontsidenoft the flome pesstgee tith etihnposture dsat sShoivn gemefatigg sisface is
between the lower |ateral w nd-direction plate 22A and the upper

lateral windedpéseatb et MdwlkerfeFso thabaeabsl ghiRng! suafOmaich&CkitRBhe flow
plate 22B, a third lateral wind-direction plate 22C and a fourth

plate 228, a third later: | . .
i na i et S B erier BrSeEie i el e BRACH I L Ml e e o

plates 22 (22A to 2 he,f| assage is partitioned into

mul ti-stage ??‘?%%W%Eéﬂtf(#‘s bﬁﬁg}é\l%éé?mfv?om an i nner circunferenti al
surface &fﬁje to the fan 3. to an outer circunferential surface. - 19
- [0045] he cadec@serdfdhispalpas dhe geamlane flow qrohegidave safrgegof the flow
apparatus housing portion is forned in the apparatus nmai n body and
under the f| passpas dhbecoaies pgssithie to eeual ot dhe paditive and- whzatect ioon gpienited by
22A, so that it is possible to insert the ion generating apparatus 10
of the cartrititlg@osisiye ahd arpithe lonsgdretMing ORefidblIgdiSpdsed MadtHeNBAr gdnbiting
outlet 4, and freely nount and denount the ion generating apparatus

10, via an ogh@hceSiviBoff diflifbil ONRY iohgt BEMesMHadiodi ge%&tahﬁg é@#%s@ﬁzei%ﬁsmg

in such posture that the ion generating surface 1S expos

fl ow surface 48] ' t | he. | . rat i apparat us
107w th the: PORONCRERERKE Bider e 1o RORECNG A ROF AL 200 KT e
the lateral wind-diyection.plate 22, the ioon.generating.,surfa may,
be used as pigf eroWa];[ ﬂ’é%af:?(?&/&seﬂﬁcf“él?%ssﬁge’ SH LR Qe ames,Posaib 'ﬁoe%ziiﬁbFFnd out
plate 22, which is able to be achieved by di sposing the ion )
gener ating apifaPeide aml negalye nsdp ahenzontpd disetionaby wieaes af thectresmline
plate 22; or by cutting away part of the flow surface of the | ateral
wi nd- di r ect i dlewploamed ertharoweli wabsirfage.t he i on generating appar at us

10. Accordingly, in the present enbodinment, a structure is enployed,

in whi clfioa44g | oweMowpaikish tRCldw hapdagt @xiddding fevhelesh Wité Mh@outlet 6 into
cut-away portion 22a (see Fig. 2 (a)) for exposing the ion generating

surface; andg{fenlRMNGEPfaldsNE aSHFHAFErQYich '8 thOPrBGR REAbRAENt, 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 streamline

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
the generated positive ions and negative ions by nmeans of separate

fl ow pa s to prevent t ions fromcolliding wi.th each qther and.
bei no’ ndll Bl »ed h B Ge bF g afiBiRlis s 5 gt e mpaps horyke Phtien
and the negative ions in the room, the positive and negative ion
generating pa¥ (91816 Rethe pepaatug imgip hedy #8d rgdereths fiave Passoes glong the lower
alternately disposed; by disposing the ion generators that have the
pai r of posi tlatezal arind-degeionvilatel 204, r eddst iitnisapdssible @t inaerp tied tmeganeraeig
pitch, it is possible to alternately di spose the positive ion
generating pepparans 1andiiehartriegatyby GohOfe §88&10a bipBEing 6 FérnaSimder the outlet
Besi des, the positive and negative ion generating portions are

di sposed away LEPMA3%knAE BET di¥oddd thePb g SBLELHH al%'hﬁ_tmn%g%%%tér*g% of

it is possible to curb the co? I sion betWeen tie positivé

negative ion tl i L at el t t he neratign, of the ions.
(0040 Becausdibiofiri el RSBk for ol 25, o RE RGNl By Bhe bihrarndfifing
apparatus 1 is so .struct&;re ﬂs to thave t he apparatus nmai n body 2

that is |atesHipss 1§ srRpsediodhe Howisarfastsi de of the main body 2, a
plurality of the ion generating apparatuses 10 (10A, 10B, 10C, 10D)
are di sdé@‘lﬁ Besifitaides, tto disnose thet lomhgenerating gopantas dd Withtha hhasgenenting
generating apparatuses, the laterally long fan 3 is used to send out
the ions fronsutfhe hatcksdvity thoigwantiaed ofthel 18R Mind-direqidaipige 22, the ion
| aterally the plurality of ion generating apparatuses 10 (10A, 10B,

10C, 10D) i n geadradidgedurild Map e Nsdt Rart ITYhHISP QSHRE of R 141874 wind-direction
generating apparatuses 10 that have 'the positive ion generating

port i on and. o BEARHLNS Ak ORNEEALE Gy RRBLLAUINoR gLPEE Wbl 10 i

parallel with eac It 1S possi erna

ositive ion_ge ati rtion .and the ive ion.generatin

Bort i on. Bes ipgré'@,gf?'ﬁié rt]%eog'?fir?]v‘gmldb e@%%?%%g% Oﬂgt}yt ‘fuétrlf?%?\‘ﬁaﬁ Ryt 3t the flow
negative ion eneraéing portion_are alternately di sposed; . )
accor di ngl y, SUdRGe; phthelotere iviadGiseHion atass 22129 disppyng 1thy ipwrgenerating

partitioning the flow passage into flow passages for the respective
i on gener at i AgPPeLs 16ndcegrdingly, in the present embodiment, a structure is employed, in

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.

[0047] The ion generating apparatus 10 is so structured as to include the pair of the
positive lon 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 ions and negative ions by means of separate flow passages to

prevent the ions from colliding with each other and being neutralized.



- 21 - disposed; and the ions are sent out by nmeans 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

w nd-direction plate 21d is set at 00.gpand the angle is so set as to
gradual |y becone wi der toward the sides, and the angles of the
vertical_wnd-direction plate la, 21j at both ends .are set at |arge
angl es f[Q@% g out STOECS, erf I?%SltBJSS‘QP%F’%‘&th? BSERHY & 1S gD froRres the
the ions into the roomacross the w de angl e. LOOSZ] For exanple, as
shown in Fi g.positive ged pegative win gonergtieg pertiphomay base dispasgd metlg sucedssively
partition the flow passage into the fl ow passages for the respective
posi tive and altegately dispases; Wpediepaingrge porgenerasorothat hevei the pgie pep@dtivegnd
apparatuses 10A, 10B, 10C and 10D, are disposed in such a way that

the vertical nepagediieatddedtin Rl Bleedt AtprédierMitd@Spithe RN SosWbieldY altemately
opened, so that it is possible to formthe flow passages that exhale

the ions acrqgs tdfe 'ngﬁvg_ril%][ geneLaQﬁg%ﬁgog,g rﬂﬁ{%% ﬁ%a{i@gioib%gr&tﬁpglﬁigns.

structure, it Decones possi to's € 1 01Ts genher

respective i 351 %Enethati n%l gor ions.w thout the collision between th

adj acent i onSETREY HEPESHVF AR ARG 1P| SEPEratng FOTIPLY 2fg diSRossH Luay) fpom
to evenly send out the jons fax into the room However, by nmeans of a
met hod i n whicash pHer Brdhe piedetsraingd gistange soothat i pesitle Huewd| the selfision
out via the same flow passage, it is hard to evenly mngle the

posi tive and batyenithe pooines amhukgativé smd \aaattegeinhediatelyeafidr dhe passaige of
is charged with electricity is likely to happen. Because of this, in

t he present ehdwdinent, ion generators, which are each of a double

el ectrode type that di sposes the two generating el ectrodes, that is,

LTEFOS0%D  SmEnseLeskons, 1, OB A DN 0%
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 ions from the laterally long
outlet 4.

[0050] In disposing laterally the plurality of ion generating apparatuses 10 (10A, 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
i_on generating portion and the negative ion generating portion. Besides, the positive
lon 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, 10B, 10C and I OD are ®zpch forned as the ion
generating cartridge type. [0054] For exanple, in a case where the ion
di ffusi ng apparatus _10.having th ove ion.generating cartridge is
operated in ghslp?\;;;dhﬁn‘:g%gé@sﬁ% stegﬁmﬁ mmﬁﬁf@egﬁgﬂ{ve%@wnw,sa en the
tWO_StﬁgﬁDi En generators are alternately driven, it is experinmentally
confirndtlilhat "t hSeaidey. dhyes BRmsIbls tofngle sach af theevartical ygnd slasetiqnsplates ‘to
7,000/ cnB or nore for both of the positive ions and the negative

i ons. Besi desxhalhthe ipteintorhe soay aciosha gadeamlo For axangple,i the angle of heentral
sane time, it is experinentally confirmed that the average nunber of

ions is 50, 0QRAEARBe@ionPME 2 @hs £9th0Of, @B%@_@@%é VR depBStoARAdidle become
negative ions. Because of this, if the ion diffusing apparatus

f

according to the present i.nventi.on is used, it becopes possible to, ..
R r hesi n PRI s B0 ko Toe 0% Pl veion SR CR P B AR 21 at
short tine. %0055] Conventignally, it is known that the positive ions
H1- (H20) m ( mbPH: endls e Setr drlgrar poglge facing guiside, sregut itvis Posvkle 0 Erpdy aud
(nis an arbitrary integer) are sent out into the air; and floating
gerns and t hdiffisk¢heaipes kid thedoday a¢thss thesdde anglof the i ons. However,
the ions reconbine with each other to disappear, so that even if it

i s possitixr]to aclForefaniplh)igRheONGERIG! 8] theVettital Wrdvdifdctibd Blatds 298 t I,
generating el enent, the |Ionger the distance for which the 1ons are

sent out becm}})aﬁ?ﬁom_é?loms_ g)é iﬁtg%&ﬁﬁ\??@%sragési BIHSELRASRSpositive and

Accordi ngly, eve It 1s possible to ac n 1on concentration

o oS o1 5 Senb, RSSO TR ) B GRE B S 438

B e o e 0 0 OOl ALY B RSl LR
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 lon generating portions without the coliision between the
adjacent ions that have different polarities, so that it is possible to evenly send out the
ions 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 to evenly
mingle the positive and negative ions; and a disadvantage that the flow passage is
charged with electricity is likely to happen. 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 other 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/cnB, it is possible to renove
99.9% of the bird-flu viruses in 10 mputes. Both renoval rates nean
that if it is supposed viruses reside in the air in a concentration

of 1,000/cnB, viruses remain i oncentration of 10/¢ %1 the 99%
Cemoval rat o SRR SHROFITAEFRHErSS! Gogt BAEFAFaNag SATIqEe A foptpgRion
by increasing the ion concentration from7,000/cnB to 50, 000/ cnB, the
remai ni ng vi ragaerstinge dypre I /vigeh rhe molasitiss aft thesionngenesatmgdelettaades rofathe
living space where people and the like |ive and a working space, for
preventi on ofrespectivef ien gemmstort seaversadith $aoh othew iln otire wioads, tHedam peigrating
it is very inmportant not only to send out a high concentration of

i ons but al SQFE@ai_ﬁG@spl dAre 0, J0CCRRCDN frdtdad fdrite@ 4s AIRUont RBerARAE Bstridge
[ 0057] Next, e ion generating cartridge having the above structure
i's described py, means on Fig. 4. This ion generating cartridge is the
i on generatiny apparatus 10 forned as the cartridge type and has the

sanme co 1 tuent nbers,, so that the sane reference nu rs are used
o Gesor Dbt ho. i On GRHRYES Bttt PEEABE IR0 HRGE AORM GUnAD devig e Sbove
cartridge 10 shown in Fig.. 4 is of the two-stage ion generating t¥§)e2
in which an ilYhe¢erméngrcarndgnsiopeatrdiing [y meoppes iden trtargemats fehong 18 m')
portion 13A of the double electrode type and a negative ion

gener at i ng povhenothel 8Bo-sfage hiendgenelators| aet rloateatelypdrivandit ats exrimentally
generator 12B including a negative ion generating portion 13B of the
doubl e el ect rcoffmiadnRatane aver ARSIADEE of RS GEME lidinggadedt 7j000/ci3 Ar &fore for
the - 24 - double electrode type are disposed in parallel with each

other and inghwp oFttl?éJ§§sitive[ MR8lndTHE REsiild Yo%s.aﬁgsiﬂlﬁg%ﬂeﬁ E%o-saa e ion

generating el ectrodes”each have a needle-shape discharge electro HD

and performt I een . | - shape 4.n i, QN
el ectrode ar5%%3&#%2%?gﬁgaf%§%§g?@%éﬁgb@6%%@9%%%“?@%§¥f§%%§§%§%ﬁEpaage
each of the discharge el.e es;DID is_fqrmed.as the dquble .
ol ect rode tyguioehbt ot SOROTER’ GbmerS iRy thot B o 1A SPRCIBS neggoive
el ectrodes, that _is, positive ion generating el ectrodes 13Aa, 13Ab;
and t he negati9iseBeeaisgehtindl the 1%4%fﬁu§mg BRI HE Pes@eding oothe | peesertogeantion
that is, negative ion generating electrodes 13Ba, 13Bb, so that each
di schar ge anmunsedb@dmreses podsibée snkiilli the iisflyposs iviphses tand sheabikey regeliveyr mt the
nore than a predeterm ned anmount of ions. [0059]I1f a structure is

enpl oyed to abémimatiyti@perate the ion generators 12A, 12B of the
two-stage ion generating type; and if a structure is enployed to
partiti ggodshe Tl owRasiRAeIPY O at tREHOSRIEiGR! H WG] h Qb

pl ate 2?, awstructure 'S 06$55%§§?§?n %m#%%ﬁas ﬁﬁ% i ons gg&%ﬁg%%&gynuy
an air flow E1, the sitive ions_ar nt out during.a tiyjre the ion
gener at or 12@8%%?5@2&6 I}fﬁaﬂ‘[eﬁgnﬁ(@@a@'}zézﬂ k%i?saﬂa?r AL Nteget) 6 SeifPus nto
time the ion generator 12B operates. [0060] Because of this, by
setting the dpesgtandiflopeng gamsahd thedikeane gitlaé by tlorred@inarfdhe ions. However,

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 structgge 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 Ci11<5he ion ener - 25 -

operates to %Hg%%i akﬁ?@“ﬁ%@la{l?l&@ nid is pogst ]@§EI3F %Yf QBERAEratipps quEOOO to
air flow FI and the air flow F2, the ions having the reverse

pol arities ark0Q0kreronly eebast lexgstspanss su¢hast dnastu Pendentceae eroskgag space
is possible to evenly exhale the positive ions and the negative ions
into the respadthe/lékef | ow passages. [0062] Besi des, one ion generating
cartridge 10 alternately operates the two ion generators 12A, 12B, so

that thqodidle of tdeiHeonhaeRAIA i BvERhEs! ha8 iskBvaeE ARR St qold@éﬁtoﬁ‘ tevel,
it becones possi ble to use the’ion generating cartridge 10 f ong

time. | 0063]wﬂgg%h9§o§1p&%b%4]%ﬁﬁ? 95547 bb@gmmﬂ #sgv%s lett!) (ft%:lo Wﬂp %'f Eheclgﬂ*&zﬂu

plate 21 that partitions ow ‘passage resp |ve |on

part1 11 ont e PR Jdtas g ThE! Gy %%%rétéahss ﬁﬁﬁ@ﬂn i Bupoggble to

if a fan that generates parallel air flows is used, it is also

possi bl e to dAPEPER-PReoffae bird-Ap winses-iailp exinnien Bethranaval fatesrmeandhat if it

vicinity of the front end of the ion generating cartridge 10.

[ 0064] | n t he i$ suppgsederians¢stgsidairt the diyen 2@pndengatihaglel ,0f0/@nd, vaneeshreyin in

Hohas @ a concentration of 10/cm’ at the 99% removal rate, and in 1/cm’ 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 ions 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 generating 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 negative ion generating portion

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



rect angul ar shape when viewi ng, fromtop, the ion generating surface
fromwhich the positive ion generating portion 13A and the negative
ion generating portion 13B are exposed; when view ng from side, as
shown in Fig. 4 (b), the ion generating surface Il ais fornmed into a
curved surface to match with the fl ow 3urface. [0065] Besi des, the
frame body 11 includes: an input-output connector portion 19 that
connects wt . I fo i.nput /out put of a
signal; a conorglf%ﬁtggé g i ﬁsgﬁg‘%}g]g%gﬁﬁlglg 1—%/8 C?]g)}%erégﬁemr%qsﬁagges‘
circuit generating a predeterm ned di scharge vqltage from

el ectri cﬁ)@%ﬂer bt FayF 2 RESAHIp a0 BRRSFAIRE G HEBEGROB BFYS B eedlfishage
drive control_circuit, and controls the driving of the positive - 26
- ion gener atdissharef edectiode FHA dodheerfsmathicvelasmon digehazatbenveeal e platoshape
the ion generators 12A, 12B of the double electrode type in which the
two el ect r odesductiteatletisodet sreunpbthietn angl themsaiesan aehdrgtieabesc Besides, ahehch of
the negative ion generating el ectrode are disposed close to each

other; and thge aﬁéhas%a]ﬁéleamh%s st ﬂeﬁa@@wtﬁémuib&néleafda%&gﬁere@h@pfosﬁt% ion

ion generators. [0066] Besides, the frane body i ncl udes: ever

menber 14 th I oL 1.4 Lch i I t] of .
i nsertion an%g%%?%gﬁgp g{l}'([a g%gt%%mggbr }[Mri}%) d‘g%dt%rq%?aﬂﬁtggsk ﬂﬁgﬁ% olﬁnvxﬁﬁngﬁatmg
fixes the carfrjdge a predeterm ned position after the jnsertion;
on 51 des of  EHEEP PG DA APL At it Bo B b ISR HGHE PERIS 1B Fepiget two
surface 17, and guide surfaces 16 that performa guide function at

the tinme of tkatredgs thalgie neeabive;ign ganeraing poesdigdesTiaBp.edalpb, nemishat eagh
is rotatably disposed on a frame 11c of a rear surface Ilb of the
frame body 1tischage apiount bdcosep dovtle podtii Snpakditile foQBEly Theeratermsertbar a
18 is a negative ion detection sensor that is disposed close to the
negati ve i onpgeleeiained gmpaniidfdsnsl 3B of the ion generator 12A and in a
downstream side with respect to the negative ion generating portion

13B; anqo@hetect s THesnRAat ivénplonsl Belemaledfodd A0 eN6n PERRLHN4E 21A002B of
generating portion 13B. For exanple, it is possible to"convert an i1on

electric cur ]gen#,_ |.ch i 3 Ln I AM th ‘o
concentrati 0?1 0 on%%%et ﬁegé?%%%’uﬁneﬁ?gﬁgﬁﬁg%el 3%1?}08’8@ t%garJ%l}:l%Irl] ﬂIeh%cfw
captures ions, intp a voltage to.detect .the.ions; however, thig t, )
e ot T m t PAGPEG Y THET oF PSS YO0-GLEinR Pl UeASUHCHER BroYEESD in
function to detect that nore than a predeterm ned amobunt of ions are
gener at ed. which as the ions sent out by an air flow F1, the positive ions are sent out during a

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 setting 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
mntervals and to mingle both of the positive and negative ions in a predetermined
concentration.

[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



[0068] In 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-spmpe di scharge el ectrodes at
the sanme time, so that the anounts of the positive and negative ions

are substantially the sane, as each.other; by neasyring the anount of
ei ther of the@bo‘gqeﬁt?lsetoisﬁj‘?ﬁsmﬁﬁ PPRTHEgaY ﬁﬁed%ﬂgeﬁcﬂ@mg%gn fhgar fow FY and
operation of the ion diffusing apparatus, it is possible to check )
whet her the itbhagdlosr H2.othe fioys hayingtheancveree noleriaey grednteppiftentBesing @yl; in
it is possible to presune whether the ion generating cartridge 10

whi ch uni t ar itime-depehdmhe aavetage,i dnis goneblat tor evk2ly axtdhld e povitigeivar aindrthe
12B is normal or not. In other words, by detecting the negative ions

gener at ed fr qgpithe iRdalol tHErdspettie ABHAakdageortion 13B, it is
possible to presune the deterioration degfee of the ion generating

cartrid and t f h i.nte ' .
protrus?@%éﬁortio%§g¥§£d$%gg%egmgﬁh?%e S|gg§ %$9$%%£?§é%§& §%§hifwgfon
the ion generating c ridge 10 are insertjon guide portions that at
the i naertt o ARG bnA st gl W BF he orP ek e trutiBa Al bergimes
(see Fig. 3 (a)). which fornms the ion generating apparatus housing .
portion; wit Kobble apditdecepestnossibleo pest the imsgensragpg patrifgsildder along fme.
frame body 11 butted against the guide franmes on both sides, the ion
gener at i(0@p3dar t ri dye diposisoppshition ohtle Yedi@ad it divedtiongulate &¢ ehdt paititioas
portion that serves as an end surface of the frame body 11 when

di sposi ng t hehd fow gasesator fig: eapdctivel D@ ghBerhfii®pdKiend BBy B€ LY Pddithigh where
apparatus housing portion; and is a surface that butts against a

housi ng porti ey Ak | i h .
30 pBE%BIE g?gaml’i@ﬂl e AQ0 Bss 7%%,]5%@%‘] gﬁég%iegg\%gtlr%l% tHP B wlﬁzg ifa

housi ng portion, t osl t1 oned. ce 16 butt

agai nst a regf, juf E@n%?atésr ﬁﬁglle:f%iroﬂm{fshﬁ dsg&'e:l{ is eﬁéoefaggsible 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 cartnidge 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 stgface 16 for defining the fix
position serve as the position guide portion. [0072]As descri bed

above, the iqQn generating. apparatus housi.n ortion.for housi.ng the
"o gener at | ng BN Ry ActeBBP Pl hedRtiR' AR PRl riediodf R iqhpgcndtators

i nsertion openin ;.and is so structured_as to include: the housin
portion fr anﬂzﬁqggl"fa@fq"ﬁﬁﬁd’?@ﬁéd? Weem W@?iéﬁ‘dt“@f eleqirodes that sy e Posiae

guide frame 24b for defining the sides of the cartridge; the cut-away
portion 22a fiowgengatilg etlfmmg@ Andythearcgativegion ipeherebng életthlecae dispekgd close
exposed; the rear surface frane 23 for defining the fix position of
the cartridgey ol difee; endaiyeimntergor 118 otha? datectuithe €ony perferdi&® byothe ion
the ion generating apparatus housing portions, the nunber of which is
equal to the apdheEs of ion generating cartridges 10, are disposed.
[0073] The | ever nmenber 14, as shown in Fig. 3 (a), is rotatably

dis posecﬂg%,]t he i %Sﬂgggﬁe\?mﬁélﬁg bg(%[ %n%fuﬁ%e ajigve\f '&n&#? 1R itﬁlagt) thg.J? a ?l%gﬁfto ;{G}%{%ion

portion IS provi arm I4b; " a handl®e "portion

is held at the.tinmes of the insertion and. pulling-out of th i
Cartri dge:  althiehi TRIGH (R fSerioncand it ga i (o Ok et A asiion
portions fornmed on the apparatus main body to fix the cartridge after
t he inserti onvhiBezasdle emtridar 8t a prgdefemmainedjpesiiipnrafteathieriasertinn; hasidesof the
portion 14a in an arrow direction D1 in the figure, it is possible to
engage t he hdmknepmrdyildp giide pratiusionipertang dgeabntt spdadei 100 afid puidd safaceh &6
apparatus main body. [0074] The handl e portion 14a is bent by a
predet er m nedhAangHermh Ratnideafibttidnodtabe tikR TRBE Birtdipeandriton ABURGoEdIOThe

the arm 14b on which the pivotal support portion I4d is
lever member 14 1s rotatably disposed on a frame 1ic of a rear surface 11b of the
frame body 11 via a pivotal supp01"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
ions 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,
into 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 nmay be di sposed on any
portion of the lever nenber 14 that rotates, that is, may be disposed
on the arm 14b or the handl e portion 14a. In the present enbodi nent,
as shown in Fig. 3 (b), a structure is enployed, in which the handle
portion 14a is extended fromthe arm.l#b.into a protrusion shape; and
t he arc-shape hook portions 14c that engage with the engagenent

portions 24a fornmed on the.frane of the a ratus mai n.body are .
i Sposed at  EFIFBRY U0 ITEHE Joot nBcsiien T WBIE BBLHVS, s ngative
t he handl e portion 14a. [0075] Because of this, a structure is

obt ai ned, i ndikhare vplbagesere pried omihermepagtive pendiasshane disshareerslictedes at
portions of the | ever nenber 14: and by neans of force smaller than
the fit-in fdrcamnzeimeeco thiatetht amoume of ittenpdkdorecand depaiverngagaasabstantially
portion 24a, it is possible to perform the operation for holding the

handl e porti e shé@ dsQ@acrgthat; bl hteabirhgaRe apbukthiT citBMedf tRepRRivelidns and the
rotating the | ever nenber 14, and engagi ng the hook portions 14c with

t he engagene t:] o~ fix:th Vi ﬂg{;}}g 4 ..t .
operation forrl'1 : .séﬁ!é%?‘ﬁ%“?ﬁ% éé‘élotﬁloﬁ %h%nl{a%% roéna%%%atggigléégﬁgsﬁtlbh to
portion 24a t el e the. | ever r .14, so that the operations . .
becone easy. Resb uEASE HeCin TealBy A inaPraag, SRimalBt RS B, esidigett i
is so structured _as to include: the | ever nmenber, 14 which incl udes
the handl e p8PEiRs to BESSRE Whicthep Hiedon gengiating ¢asgidge 10 ydueh pojiarn epcludes
pul I'i ng-out of the cartridge and the hook portions 14c that fix the
cartridge at thehiengeeatatoed Al rmed thowintgeoeratk t18B it hernal e nbf. dm pthehsvords, by
gui de portions 15, the butt surface 17 and the guide surfaces 16 that
are formed odefetttngsthe@egitive henslgensmtdddiym eHe ddaetiaivh peagariansbroed 3B
the guide function at the tinme of the cartridge insertion, so that it
i's possible t0,RbbRI0Q JrAQn<e ASRELADALARPBE AleUsn 8&1& wa%&g@g@ and
type that is easy to insert and pull out - 30 - [0077] Next, a

structure istdjﬁe?fo%tﬁgnﬁ%t%ﬂ@é of Fig. 2 in which the ion

generati ng
[0069] The guide protrusion portions 15 disposed on the sides of the frame body 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 profrusion 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



cartridge 10 which includes the | ever nenber 14 having the above
structure is disposed in the ion diffusing apparatus 1. [0078] As
showmn 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. Hege, the cartridge is inserted
by holding the |l ever nmenber 14 as if being pushed into until the butt

surface 17 butts, agai nst t.he, housin orti.on fra 2 esi des, a .
structure isB F%@%‘ﬁg Hoﬁlt%%ﬁng%%tg‘el%?%p%m? IT%C P’ﬁ@@%"i%?ﬂem’b@ 14 with

operation, the guide protrusion portion 15 slides on the guide frane
24b. [ 0079] AfPSREIgsEEPLPPIHeMetalsehbisc A (@) iAfglesabep abpves H@%Juttrﬁuéfa@mﬂ for
the butt surface 17 butts against the housing portion frame 25, as
shown i n Fi g.definifp)thetiheertieverd pesiber aid thes gpidehenfadevid for defgagpe thehfix
hook portion 14c of the |ever nenber 14 with the engagenent portion

24a of the appsitish b&averd the BesHon fIASPIMBYnEaNs of the operation for
pushi ng down the |ever nenber 14 to engage the hook portion 14c with

the enozeemmnt POTAJ RRCARA Movd, ife AANALALHS, %ﬁ%ﬁ%ﬂ%ﬁéﬂ#%&rﬁo@?&%ggﬁg

to fit the ron generating cartridg nto ortion
formed through the |ower |aferal wnd-direction plate 22A .Besides, .
the gui de suPtabBetaiTe Halen 'O Mrial 6 PrePRR fatibapariopnptane
ion generating cartridge 10 butt_aqainst the rear surface frame 23 of
the | ower | aferBl $iharestined @s op piludes thohousing paiten digmer 3 forgisdinivedhe
is defined. [0081] Wien the hook portion 14c of the lever menber 14 is
engaged wi t h insegioaneralyefehn caondgep the? guidoffraniee 24p far aefisingwtha siissyof the
as shown in Fig. 2 (c), the ion generating cartridge 10 is fixed in
such a post urcerttidigt thdeuvi-ovaygpoeivatizagiremrWhick thé idh@enerating 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 14¢ 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



- 31 - ion generating cartridge 10 is exposed via the cut-away
portion 22a. This posture is a posture in which the ion generating
surface is matched with the flow 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 of the | ever nmenber

14 i s engaged.w t e .engagenent portjon 24a of the apparat.us

body. the. opSibh B SR RdrriH LACRat B droirdiauUBR PRboT AT Tryer
Fig. 2 (a) and Fig. .2 (b), in the state where the hook portion l1l4c is

not fixed, tMETRsEASIhadataies\iBat 15 ey e fispessd wpthe e 1 4berdie hprsile pession
1l4a of the | ever nenber 14 when the open-cl ose cover 7 is being

cl osed. Accorldaniy the présest embadimente as ByoweanEigof (bhe $tewerre neabploydd] in
that is not disposed at the right position, it is possible to hinder

t he open- cl osthiclotherhafdierpemtidiel 410isxeaded fo@DM3] s Bidsiatd HeebtakdY&hape;
the structure is enployed, in which the | ever nenber 14 hinders the

open-cl ose Co¥ghhe/ afcl PP BT pSHiBSE dac Bt feﬁgérgfic}%iﬂpﬁfpéﬁg%%m i?tB{-tng 94,

easily check whether the 1on generating car ge 10 1S Torre

G sbomed o Bt 6 bl Sy L AREAERT MR UL B B o o

ormi nal G} SBUSEE 14 RBCLEbAARES RiER UBBUY PHHORARbI ot o t he

di sposition working of the ion generating cartridge 10. [0085] The ion

di f fusi MePAppar at Pscansgd shigi agirneurehis qhtaiseshtin wienthedwokaportidns 14¢ are
formed at intermediate portions of the lever member 14: and by means of force
smaller than the fit-in force between the hook portion 14c¢ 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 14¢ 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
msertion and pulling-out of the cartridge and the hook portions 14¢ 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 1t is possible to obtain the ion generating apparatus of the cartridge type that is

easy to insert and pull out.



| aterally 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 - 32 - which has a fan
|l ength to send a wind to the line in which the plurality of ion
generating cartridges are disposed. A swsossflow fan has high

gui etness, is able to be operated froma breeze range, and is

prefera s af hat,_is used faor the ion diffusi.ng.apparatus 1 .
Mt [OPFAt a1 ed i momiel g Sesreae BoR o 5 iR PARRe Ry Bentrating
requi red. [0086].Besides,. as shown in Fig. | (a), the flow passage )
partitioned iAtEdgha pwhlﬁﬁupflygﬁf they lﬁ@ﬁrnma@eﬂlﬁmﬁl@a%ag%gw stiucture is
branched into: a first flow passage 4A partitioned by the | ower

| at eral wi nd-daipoesstindire phaiféasirpgarepisded on the inner circunference
side close to the crossflow fan and the next second | ateral

wi nd- di rfeg1d]on pl aseshd2@; inFig e @) dardf ben-ddesesager AB @rhtd td opeadhdihstdion
second lateral wind-direction plate 22B and the next third | ateral

Wi nd- di rect i Qpeph@ e a’d e ﬁntgae}l&qﬁﬁ EMRASSAOR ifkerted o HRNGHEEY ids&ion

third lateral "w nd-direction plate 22C and the fourth | ateral

W nd-directi e - | u £l e.4 . ti.one

the fourth | z;%g 8@%? t6V\,1 n%l?gitl1 . %g?ﬁ%%%p{n%‘%hee dztglgwg%%g ?%eleﬁ%)%plg‘?&%%t lé r %I 19 bg]}ﬂg
wi nd-direction plate 22E so that it | ossi hle to adjust the flow
speeds i n t h@URdpBis FGE ficoRith 2beagsel SHES ksipy {85 dicobig nogton frame 25
di stant place.  [0087] For exanple, it is possible to set the w nd
speed K1 in tHesides rasstructusoispersplaged, 4m vavch methe imey ofctbe dusaftioncrpseatighdde
at the | owest wind speed, increase gradually the wind speed 1C2 in

t he second f Igowepastasge mordod hesldes dn sipepddelfrdéne Pd.he third fl ow
passage, and set the wind speed K4 in the fourth fl ow passage on the

out er cifpGMf er engefiep ithe icht gdndfutihdThRfilgeM Mk %&ﬁ@dj intOGRAT ettt Shrfabd $7
structure, the first flow passage 4A having the sl owest w nd speed

carries the igps a%g&n;éo BShsEiE ol BAmESBELAUINUD RARA! RS il 18k member

generating cartri so that t aster air | ows over

he fi fl . | | | ' bl
upvard - 33 RPRS s, P Es BRaBokBerpnPIcTh P IR Gebel R e

to a distant place btx@rreané of .t he Coanda ,effgct of the air flows
havi ng the f &8¥a&COGPHRPTENREYROT taE aRNREAIS Paigdo8kes possible to form an

ion flow region having a hi gh concentration in a | ower predeterm ned
space. [0080 By means of the operation for pushing down the lever member 14 to engage

the hook portion 14¢ with the engagement portion 24a of the apparatus main body, it
is possible to fit the ion generating cartridge 10 into the cut-away portion 22a formed
through the lower lateral wind-direction plate 22A. Besides, the guide surfaces 16
formed 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 ion

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



[0088] I n other words, by sending out the ions into the flow passage
that is one of the flow passages partitioned into the plurality of
stream i ne fl ow passages and has the | owest wi nd speed, it becones
possi ble to keep the ion concentration at a high concentration in a
predeterm ned region of the roomintoahich the air is sent; and
beconmes possible to effectively renove and kill the gerns in the
l'iving space.where people .live .Besides, i.t is possible _to change the
Wi nd Spebds. 9 EHEHBE gERRTErR ] iduppRasiptie B aNa) AUTPRG 2 HETRGue S o
anong the upper lateral wind-direction plate, the | ower |ateral

wi nd- di rect | GAstpTeaiewhigh thpdon geesrtaiing saréaceiindnaiched cvitl ibp flawesrigael and
by adjusting the rotation speed of the crossflow fan. [0089] An drive
start-stop opspaedoso platti dsn fBsgile eoFsugely lexbhle) theoonslrgeueragdt faemi tha ion
di ffusing apparatus 1 by operating the crossflow fan is di sposed on

the front si den@htid PPt SirfRwn body. In the drive start-stop
operation portion 8, besides an on-off switch, it is possible to

di Spose;[loéf& exa”@eﬁi'ge@rh thufi:]‘i owii?gn, dSf %vh%getﬂg%itﬁé‘s{a@&hér%ttﬁe 436k

rotation speed of t éros cartri ispositiron tinme

setting portiaon.that ts dispositign of a new i.on generatin
cartridge; a pf’ﬂf?élr%gﬁ fl}eﬁaveﬁgﬁ)e(n?stgﬁ ;18éP %@%@%mme CPE%‘HFELB‘&%P% fda of the
i ndi cation portion that recommends cartridge replacenent after el apse
of a predet e@RPHAYS Maicbody; the opredRIFDICHITC §RYREIdE Flogalde Mopicyeeas shown in
di sposed and the operation is started; and a | evel indication portion
t hat i ndi cat &ag.whie) wet Figh2 (nouhe statsfwhenethedwsk gertiondtieds tmy fixhd, the open-
respective ion generating - 34 - cartridges are equal to, over, or
under the pr etigt esver Teidtcafdry With the0RAE peandidadifyhe Regadsabdrie when the
service life of the ion generating cartridge is decided in advance,

by setting tRhgeftRROSIVel 9Ns Bing cHRW. | R ABHICHAhIsREuERFd, by Ean@br thBGever
time the new cartridge is disposed, it is possible to perform

i ndication f ' : t.x o ' C

w th the appaiaS THTEA BE dEeEry ok B SRR T Rl ACR0A L oen
t he replacenert tinme,i cgningI ggsides, if the amount of the ions
gener at ed duF‘ﬁ@c?W%7§%ﬁ% Ae&'°8%e is equal to or under the
predeterm ned amount, the information is _indicated, so that it is
possi bl €048 know ¥¥sedeseried kPR, dhmpieictise iy praploped, ge vk tha devisp pember 14
is necessary. [0091] As descri bed above, according to the present

i nvention, thadestheepardosengpver 7 from being closed, so that it becomes possible to easily

check whether the ion generating cartridge 10 is correctly disposed or not, which is
preferable.

[0084] Besides, after the ion generating cartridge 10 is fixed at the predetermined
position, the input-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 1on generating cartridges 10 (10A,

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



apparatus is formed as the cartridge type in which the ion generating
surface has the curved surface that matches with the flow surface of
the wind-direction plate; and which unitarily includes the insertion
gui de portion; the position guide portion; and the | ever nmenber that
engages with the engagenent portion aofzahe apparatus main body to fix
the ion generating cartridge, and it is made possible to insert and

pull out the cartridge.fromthe insertion opgenj.ng.that .is fornmed on .
Phe outl et SPORHMTCA 3 IFRhd ST Guliintt 1 Depliaf 3 (CIT S PUFRIEY 08 don
that it is possible to obtain the ion generating cartridge that is
easy to noungerRfidingetapindecs o fisprecda Ppeanoatilesy fanotas highiauicmess deahle thée
ion diffusing apparatus has the structure in which the vertical

wi nd- di r ect i operptedt feem fobrepar ragepandidgp plederbblovaspasaaget intged fe the den
passages for the respective positive and negative ion generating
portions areddtsp@Safharabes 1 Rdlich s ihstalRASH P1ifink Aokt whete tthguiétdperation is
di ffusing apparatus that is able to evenly send out the ions far into
the room whi |, g%gnly generating the positive ions and the negative
ions. - 35 -§¥1 2] Besi des, the ion generating cartridge is used,

whi ch i es: the .,on ner at of. that, has,the positive iqgn :
Goner at Mthort | oRCSHE. ehERTE0 Fge. (Ontipainst Brres ot fonsh toin bty
of the double electrode type in which the two ion generating ..

el ectrodes aPEsteragiigs dgvwciassages i§ beanched iy el flasypassagedid PEHtenratby;the
becones easy to handle the ion generating apparatus of the cartridge
type that gehovautlgsral wendodisictivn @latn 22 A dgpvsedeoni tha snrien ciacunafierpaca pide rlose
and it is possible to easily check whether the ion generating

appar at us i stofier@bisfigwnfan it the aextretondBReRASEinefditebliich plate 228; a second
possible to obtain the ion generating cartridge that is easily

repl aceabl e. gbQORRIMrEPYERitioALEL) A SRE5d BliA0wWSRLAF AR plde DOBTRE the
as the two-stage 1on generating type in which the ion gengrators

i ncluding the_.j.on ' -ROLt .t he. - €l .

are di sposedg?ﬁqﬁlﬁgﬁ?%%'fnggdé%%%%&?% ggféqﬁ]é{ij%\gug’ltﬁas%ggﬁkfof etrl(;ﬁv%ﬁi%lyethe
the polarities of the .ion.generati el ecirades of the iqn generat
bre O sposed tad pistal ran i e 23Cqirar Rurth B dardibedbaing Ped
the positive ions and the negative ions into the sanme flow passage at
the sane tinduhp fapeth dext pasyaget 419 martgiongd oy the dewrth lateral m@f@amcgoa ®late
m ngle both ions of the positive ions and the negative ions at a

pr edet er mi ned2Rond éhe npgter dateral @BE4]iBetdmiplete 2215 se tthandit i pessitgde to adjust the
enpl oyed, in which the flow passage that extends fromthe fan to the
outlet is paflbiwtspedtiedn thetrespebitveitw passigrg and tareatkidis tb kAwtdephages;
the | owest flow passage having the slowest w nd speed is used as the
strean [G@?I | ow passagendIf s WhisGBlet P Gel ﬁ@%ﬂiﬁﬂgp&ﬁrﬁl Hithe ﬂ&\b‘é)assage
streanm rne 1l ow passages having the faster w nd speeds are torne

successi vel y, 59 %]Ig%ngr_tchicam?egg%s% l)ss]IiCE: &tQP% st %&f&ﬂeeﬁﬁ%&rgés%?%raq%gy the

prevents the 1on usion an ormTtThe pre erm
where the ion.cponcentration is kept. Moreove the _ cross w fan.is
used as the W 1sp§8dtl{¥a{n -f:sp%onlé fPow passage a:uc{ the “rzlmd speedl%?nthe third flow

passage, and set the wind speed K4 in the fourth flow passage on the outer

circumference side at the fastest 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 (lon 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



- 36 - possible to obtain the ion diffusing apparatus that has high
qui etness, is operable froma breeze range, and preferable to a
living space where a quite operation is required. [0095] Here, the
target where the ion diffusing apparatus according to the present
invention is not limted to a living ¥+8®m and the ion diffusing
apparatus may be used in roons (e.g., waiting roons of a station and
a hospital, halls, classroo nd .t he |ike) where gepera opl e_st
For Csome | metriit b 0Ebika Besblithe et s pr i b Sofray el BE Biris oEhe
room which is_ventil ated hy opening a.w ndow or hy a ventilator if
the venti| at i‘crindaesestsol igapir flowsr hayinge theafasicr yap@ sasadedss d1aydt becomes
Besi des, the ion diffusing apparatus may be used in a roomwhich is
ai r-condi ti onedsiblg tredmsn gfn aom dlow cegidn thaymgr a Mgheowentrisipn in a lower
di sposing a plurality of the ion diffusing apparatuses according to
the present erbdthraiddspassay from each other, it is possible to
secure a sufficient ion concentration in w de regions of spaces
(e.g., lphNies of houkl vord HPUELdy thd¥®nt (i€ e M pAdsfad¥Bht is one of the
partitioned.” Industrial Applicability [0096] The 1on diffusing
apparatus an he_ion _generating cartri ceor di-n t he pr
hoent on rediut prvafts HREEh Jeho L by T RECARIIP IbE S0 fel RRFRY e
to keep the renai ni ng anoynt of positive and negative ions in a )
living room aPWesthigR SERGeltbespish Pa%ﬁéﬁﬁéegﬁgpé ©jigh QBFRIFAtPmGt a high
cartridge whose maintenance is easy, so that the ion generating
cartridge beconesntighies &r alprgdeimpitedabgien tod thanraosn intp fhigh thy aip pageat; vad
that secures a |living roomwhere people want to prevent disease
i nfection. Litgtomés RekibicetoceffcByintlp lramd@O0&hd] Hillithe gekinisf instha divagepaed where
2 apparatus main body

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 § (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 1s 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 setting 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 amounts of the ions generated by the respective ion generating



- 37- 3 fan 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
-34 -
cartridges are equal to, over, or under the prédetermined amounts.

[0090] Accordingly, because the service life of the ion generating cartridge is decided
in advance, by setting the disposition 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
generating portion is necessary.

[00591] As described above, according to the present invention, the ion generating
apparatus is formed as the cartridge type in which the ion generating surface 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 ions far into the room while

evenly generating the positive ions and the negative ions.



13Aa, 13Ab positive ion generating electrodes 13B negative ion
generating portion 13Ba, 13Bb negative ion generating el ectrodes 14
| ever nenber 14a handl e portion 14c hook portion 15 gui de protrusion
portion 16 guide surface 17 butt surface 18 ion sensor 19

| nput - out put connector portion 21 vertgsxzal w nd-direction plate

[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 ion 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



22 | ateral wind-direction plate - 38 - 22A |l ower |ateral

wi nd-di recti
CLAIMS [1.]

on plate 22E upper lateral wind-direction plate - 39 -
An ion diffusing apparatus that diffuses positive ions

and negative ions generated by plasma discharge into a room the ion
di ffusing apparatus conprises: a fan idmt generates an air flow for

exhaling air

[0095]

[0096]

[0097]

, which is inhaled froman inlet,

possible to obtain the ion diffusing apparatus that has high quietness, is operable from
a breeze range, and preferable to a living space where a quite operation is required.

Here, the target where the ion diffusing apparatus according to the present
invention is not limited to a living room; and the ion diffusing apparatus may be used
in rooms (e.g., waiting rooms of a station and a hospital, balls, classrooms and the
like) where general people stay for some time. Besides, the ion diffusing apparatus
may be used in a room which 1s ventilated by opening a window or by a ventilator 1f
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 épparatuses
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

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 lons in a living room at a high
concentration and become an ion generating cartridge whose maintenance is easy, so
that the ion generating cartndge becomes preferably applicable to an ion diffusing
apparatus that secures a living room where people want to prevent disease infection.
List of Reference Symbols

1 ion diffusing apparatus

2 apparatus main body



froman outlet into the roomvia a flow passage that is forned in the
appar at us; an ion generating apparatus that includes a positive
i on generating portion and a negative ion generating portion; and
supplies positive ions generated fromthe positive ion generating
portion and negative ions generated frgmthe negative ion generating
portion into the air flow ng through the fl ow passage; and an

i on generating apgar tus housing portion that houses the ion

gener ati ng appar atus’®'n such a posture that an ion generating surface
of the ion generating apparatus is exposed with the ion generating
surface natched\MﬁrﬁQﬂﬁIOM/passage surface of one surface which
forms a wall surface of the fl ow passage; wherein the ion

gener ati ng appar atusinies able to be inserted and pulled out from an
insertion opening that is fornmed through a side of the outlet, and
freely nountabl e andingleti®ipeatlge i nto and fromthe ion generating
appar atus housing portion. T2.] The ion diffusing apparatus according
to claim1, wherein 5§%%6%Q§c§%&face is conposed of |ower |ateral

wi nd-direction plate that torns a | ower wall surface of the flow
passage. [3.] Thegion.diffusing apparatus according to claim 2,
wherein the ion géné%gﬁﬁﬁﬁbiﬁﬁngﬁﬁglﬁo’?%rned as an ion generating
cartridge that includes an ion generator that has the positive ion
generating porti odQarfen geleraiing Apparatus GAn gerrssting Gg1AeRt i on, the ion
generating cartridge houses the ion generator and unitarily includes:
- 40 - an inserti dhagodmigenpiating emfaca position gui de portion; and

12 ion generator

13A  positive ion generating portion

13Aa, 13Ab  positive ion generating electrodes
13B negative ion 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 piate



a |l ever nenber that engages with an engagenent portion disposed in
the ion generating apparatus housing portion of the apparatus main
body to fix the position of the cartridge; wherein a structure
is enployed, in which the ion generating apparatus is inserted from
the insertion opening into the ion genggati ng apparatus housing
portion via the insertion guide portion and the position guide
portion; and fixes,.the.ion rati ratus in such a posture
that the ion gener nbm’%ei’i#% E ﬁ%ﬁﬁ‘ﬁg@ % th the flow passage via
t he position guid ortion_and the | ever nmenber. [4.] The ion

di f f usi ng apparatd@ﬁécﬁﬂﬁﬁ#ﬁ@akwﬂ%HQEq%m@lﬂﬁﬁere|n 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 wind-direction plate, which partitions the fl ow
passage into flow passages for the respective positive ion generating
portion and negative ion generating portion, is disposed in the flow
passage. [5.] The ion diffusing apparatus according to claim4,
wherein an internediate lateral wnd-direction plate, which
partitions a flow passage between the |lower |ateral w nd-direction

pl ate and an upper lateral wind-direction plate that forns an upper
wal | surface of the flow passage, is disposed to partition the flow
passage that extends fromthe fan to the outlet into nulti-stage
stream i ne fl ow passages; - 41 - a plurality of the ion
generating apparatuses are disposed in parallel with each other to
forma continuous-length ion generating surface that has alternately
the positive ion generating portion and the negative ion generating
portion in a line at a predeterm ned pitch along the flow passage of
the lower lateral wind-direction plate; and



the vertica

wi nd-direction plate, which 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 nulti-stage streanmine fl ow passages. [6.] The ion

di ffusing apparatus according to cl ai#8%; wherein each vertica

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. [7.] The ion diffusing apparafus cording to claim3, wherein
the ion generating cartridge includées: an i nput - out put

connector portion that connects with an external electrode to perform
i nput ahb] d\n it diffusing apparetytthe| diffosasdpashitve ieh and hegagive Vpnggerkratete by
positive ion generating portion and the negative ion generating
portion by mplasmaciischirgeinto a rgmuehe oitdiffindey agiparatisecomppiés: out put
connector portion; and an ion sensor that detects the ions generated
by the ion generabifgttRPfddefhes dnoid i Sorl XRalHof £it) HHIh BRI MSm an inlet,
according to claim7, wherein the ion sensor i's a negative ion

accor di sher 15 a nega o
he. nogat i ve g Sgyicto fIBARTE Sflod HRARMARA, MARAh IR dPARRE, ©°

cartridge.

an ion generating apparatus that includes a positive ion generating portion and
a negative ion generating portion; and supplies positive ions generated from the
positive ion generating portion and negative lons generated 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 1s exposed with the ion generating surface matched with a flow passage
surface of one surface which forms a wall surface of the flow passage; wherein

the 1on generating apparatus is able to be nserted and pulled out from an
insertion opening that is formed through a side of the outlet, and freely mountable and

demountable into and from the ion generating apparatus housing portion.

[2.] The 10on diffusing apparatus according to claim 1, wherein the one surface is composed of

lower lateral wind-direction plate that forms a lower wall surface of the flow passage.

[3.] The ion diffusing apparatus according to claim 2, wherein the ion generating apparatus is

formed 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 generator and unitarily includes:



[9.] The ion diffusing apparatus according to claim3, wherein a
positive ion generating electrode 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 which twepgenerating el ectrodes are
di sposed close to each other. [10.] The ion diffusing apparatus
according to claim9 erei.n the ion generating cartridge is forned
as a two-stage ior?nd%sr?\é?oéjtguﬁ%lf%%n’i n which the ion generators are
di sposed in two stages, and, jn parallel with each other; and positive
and negative pol ariRosiigngnidepertsysaid ve i on generating el ectrode and
the negative ion generating el ectrode of the respective ion
generators are di spesadnahberahiaregdzgsoxith amrsgagphént] pothen disposed in the ion
di ffusi ng apparatus according to claim 10, wherein the ion generators
in the respeglhaetind ggamtef hdubBgipoftichedfeh@ippaghteambinibdge tofix theposition of
two-stage ion generating type are alternately operated. [12.] The ion
di ffusing appgs @itsicaccording to claim3, wherein an open-close cover
for closing and ope%i’ng the insertion opening is disposed; the ion
generating cartridge i.s inserted until redet.er.m ned Ltion; en.
the | ever nenber g)gﬂe% at gtcriu (it]gg%alsf%nip 1?)63?7(9%?@%}1' (E)hn‘3 { eg%%%t%goa[?par\ﬁ%s 18
. portion of the |eyer mher is engaged wi.th the engagenent portion of
the main body{lseftﬁé%@% erBSHHon, PREDEIFRL L hg den &Wéartmgsapﬁ%fé@ﬁg%s,m%ﬁ&mon
in a state in which the |ever nenber is not rotated to the fix |ock
posi tion, theid dheinsp@iobeguids paaion e theppesitidrogeide patior; rasth Brdsnthe ion
closed. [13.] The ion diffusing apparatus according to any one of
clainms 3 to XZneratiey siparanginisueh 8tpastireshaphe pargheatngarrfacets inatched with
di sposed on the apparatus main body; the operation - 43 - portionis
provi ded Wi t Rhe Ao phitBedid ehSHsitRAgui R portidd andi@hS lefer REMAbrON speed of
the fan; a cartridge disposition tine set portion that sets
di sposi tf . ' j TN ’ timer set portion; a
repl acerl;;l!}ﬁ;T hggom%?&oﬁﬁﬁﬁélﬁégﬁ%oﬁa%%@t#gﬁe{ at recommends
cartridge replacenent after .el apse of .a edeterm ned ti.ne .after the.
new cartridge is %f‘%s%e&e%ﬁﬂg taﬁgarg%l& rnécthlg)c{?ﬁqﬁes 1°§ltgaep?r§‘5’;r Hérli‘(qn%{l th\}?eqﬁwe
i ndi cation portion that indicates whether the anount of the ions )
gener at ed by '¥hEPTYRERPTEIH AR Hlec%rgf‘?wfd@é‘ §SRCIRHDG POKHD 4 &pacst appryd 2
a predetermned anount. [14.] An ion generating apparatus that
gener at es pogiirestian thefnistezagets aa gatllovedireshionigpdneans of pl asma
di scharge, the ion generating apparatus is an ion generating
cartridge conpri siangertical windnlisectintt phatd, puiticlc pamieicho thepfiow | puesdpbdnto flow
connects with an external electrode and perforns input and out put of
a signal; passages for the respective positive ion generating portion and negative ion generating

portion, is disposed in the flow passage.
[5.]1 The ion diffusing apparatus according to claim 4, 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 into multi-stage streamline flow

passages;



an ion generator in which a positive ion generating el ectrode and a
negative ion generating el ectrode are disposed; an ion sensor that
detects the ions generated by the ion generator; and a control
board that controls drive of the ion generator by neans of electric
power obtained via the input-output cogmector portion. [15.] The ion
generating cartridge according to claim 14, wherein the ion sensor is
a negative ion detectipn sor that .detects the negative io .
generat ed from t hé TG QTRF Brp asafiaras e drees erodabospd & paglel wihcech
generating cartridge according to claim 14, further conprjsin a
lever menber GMMTCR 195%: 2 LOREMPLEIgngHE o3 ZenpaptingsSqEcy thit haSn@ger%%tely the
I nsertion and pulling-out of the cartridge; and a hook nenber that

fi xes the carpositidgen gengrating pdrtionprmeldtbe ecgativedop@sidratong prrtier it Mdine at a
I nsertion; wherein a side portion of a frane body of the
cartridge is ppédewrte@dwitch alohghé dewpsidzs Hif oie POet lDeral @iddditection plate;
surface and a guide surface that performa guide function at the tine
of insertingj e cartridge.

the vertical wind-direction plate, which partitions the flow passage into the
flow passages for tj:le respective positive ion generating portion and negative ion
generating portion, is so disposed as to penetrate the multi-stage streamline flow
passages.

[6.] The ion diffusing apparatus according to claim 5, 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
width direction in which the ion generating apparatuses are disposed in parallel with
each other.

[7.] The ion diffusing apparatus according to claim 3, wherein 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.

[8.] The ion diffusing apparatus according to claim 7, wherein the ion sensor 1s a negative 10n

detection sensor that is disposed on a downwind side with respect to the negative ion



[17.] The ion generating cartridge according to claim 14, wherein
the ion generating cartridge has a rectangul ar shape when view ng an
I on generating surface, fromtop, on which the positive and negative
i on generating portions are di sposed; the ion generator is
formed as a two-stage ion generating +4pe in which positive and
negative polarities of the ion generating electrode portions are

di sposed at reversed sitions int stages and in parallel with
each ot her; gﬁ%eratmgpqorﬁ%n P%tﬁcboélr\%epgl)tla\? casrﬁ?%g'ce is formed into a
curved Tﬁrtﬁgf.tq% mat ches with a flow surface where the_ ion )
gener at ilid 1% R 5%541& BPERHE SgCoTig o IR 3o WHEEAR AaPPSHE/ S 100t BSPGTFENE
according to claim 14, wherein the ion generators in the respective
stages of thelecndgefibe apsinye oagendraiyng pdrtiom ef thadersgengmtoroand a negative ion
generating type are alternately operated.

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.

[10.] The ion diffusing apparatus according to claim 9, 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 parallel with each other; and positive and negative polarities of the

positive ion generating electrode and the negative ion generating electrode of the

respective 1on generators are disposed at reversed positions.

{11.] The ion diffusing apparatus according to claim 10, wherein the ion generators in the

respective stages of the ion generating cartridge of the two-stage ion generating type

are alternately operated.

[12.] The ion diffusing apparatus according to claim 3, 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.

[13.] The ion diffusing apparatus according to any one of claims 3 to 12, wherein a drive

start-stop operation portion is disposed on the apparatus main body; the operation
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portion is provided with: a drive mode set portion that sets a rotation speed of the fan;
a cartridge disposition time set portion that sets disposition of a new ion 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.

[14.] An ion generating apparatus that generates positive ions and negative ions by means of

plasma discharge, the ion generating apparatus is an ion generating cartridge
comprising:

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 the 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.

[15.] The ion generating cartridge according to claim 14, wherein the ion sensor is a negative

ion detection sensor that detects the negative ions generated from the negative ion

generating electrode.

[16.] The ion generating cartridge according to claim 14, further comprising

a lever member which has: a handle portion that is held at times of insertion

and pulling-out of the cartridge; and a hook member that fixes the cartridge in a
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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 inserting the cartridge.
[17.] The ion generating cartridge according to claim 14, wherein
the ion generating cartridge has a rectangular shape when viewing an ion
generating surface, from top, on which the positive and negative ion generating
portions are disposed;
the ion generator is formed as a two-stage ion generating type in which
positive and negative polarities of the ion generating electrode portions are disposed at
reversed positions in two stages and in parallel with each other; and
the ion generating surface is formed into a curved surface that matches with a
flow surface where the ion generating cartridge is disposed.
[18.] The ion generating cartridge according to claim 14, wherein the ion generators in the
respective stages of the ion generating cartridge of the two-stage ion generating type

are alternately operated.



