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1 DI SCHARGE DEVI CE AND Al R PYRI FYI NG DEVI CE TECHNI CAL
FIELD This invention relates to a discharge device
whi ch generates a streamer discharge 5 fromthe tip
of a discharge el ectrode towards a counter el ectrode.
The invention further relates to an air purifying
devi ce WDISCHRRGEVSESICH ANDWIR PORIFBIN@ THEVHE| Ce.
BACKGROUND ART Di scharge devi ces for generating
streamer discharges are known in the 10 conventiona
art. One such discharge device is made up of a
TE(HNICAL HIELID scharge el ectrode having a pointed tip
and a sheet-.li ke counter ,el ectrode (.see for ex le ..
3P, ThBdBvestonatalo s fiyharge divice gL Sensiate® Sfcaty discharge
|.
froBPUE U, P Bfsfines AECRIGETOBARS SloRle] BREGE, TR PG forher
relitBetocRUHM Ririfeing dbviodwhichichibloyistsach 4 Bpp 08 distignadidvicel i e
adj acent to the counter el ectrode. Tﬁe di schar ge
device is 15 configured, such that it generates a
arge fromthe tip of the discharge

stééamsr di sch
BAGRERQMREDARAr ds the counter el ectrode by application
of dj e ages th th el [ SN he .
abovgfsgg%%'gi el R g istéré*;gm%r | BEHpEE corg, Bpb0E i the
corfeASIAl a8t JOMRN AlcBddisdMrge! H8ARRYs NN 980 A&Rlle-like discharge
| owt enperat ure plasna contai ns substances of high 20
electemlet havingy a (poited tipciridvatshebtdikeciomates widetrade ¢eecior @lample JP,
ion, ozone, and radical). And, such a type

f
2005 BI92R ). 0 duescliscbarsedge e b paised gptetie the diseharge electrode is
pogliiitihag Lo S ReP g G o EREBET o bF siipterclporrode, it
its 40 PORAGIIDIPIE A BRI T SO (BRI TARS Gfharge device is

conlfiNVENT IsGh KT ENREnctideS@L M ragdter |discharge Y@ tthens) of the discharge
di scharge device, however, the tip of a discharge

eleetragisttoweels the spunteryelesimde beanpdicatidnecfadischarge vditages to both the

ef fect of high-speed el ectrons and activated species

clegipden are generated during the discharge. As a result,

the i e, dissch I 0 C '

1 ol LS ko SRR DB 1 e
by u@6mas GRsch@lg8Ct rde IRREMRSatWR PlRHh, cohifingli ABBhAlesObf high

the tip beconmes somewhat i'ncreased. As a 30 result,
reatthetydii.sf acibeitddetpacien sidheasdilsatvar gm, ekact and eadivad). t Bend, such a

counter electrode w dens. 2 o o ) ]
type of discharge device is employed for example in air purifying devices which use a
high-reactivity substance contained in a low-temperature plasma for decomposing and
removing harmful substances and odorous substances in the air.
PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

In a conventional discharge device, however, the tip of a discharge electrode

wears by small degrees because of the effect of high-speed electrons and activated species
which are generated during the discharge. As a result, the tip of the discharge electrode
changes shape with time. And, when the tip of the pointed, needle-shaped discharge

electrode becomes worn out, the diameter of the tip becomes somewhat increased. Asa

result, the distance between the discharge electrode and the counter electrode widens.
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Consequent |y, the discharge eharacteristic changes,
and the streaner discharge becones wunstable. In
addition, if voltages of higher level are applied with
a viewto coping wwth the increase in the distance
bet ween the di scharge el ectrode and the counter
Coﬁb@ﬁéﬂt@ﬁ €he HRtiRrgd eeisctdrRtialchemel Al BERktBaaE &ScBBRS Becomes
generation. 5 Wth these problens in mnd, the present
unjtaent Incasldites., lﬁavjnétagmmfdnglumgbv;cl agnapplibd edth DVievho coping with
present, i nvention is to prevent, in a discharge device
%ﬁpr@hseglaﬁ}éer %}ﬁf@gceabet@@%taﬁérscmrg% Algstepdierand the %mtqrﬁleﬁfrode this

s._a counter electrode, the

d
torlls 10, BRE B et SR e Sank BRI, oot o1 f o a1 mo oven

whe nWlﬁlethEéegpr%leﬁlE &y dhiag NAE %f‘es@ﬂtq{%seﬁlﬂgﬁ wak HadeP e%‘é&ﬁﬁmgly,
wor n out DI SCLOSURE 'OF THE I NVENTI ON The present

objett ef theOprebeht divnech 65 it@ §ikviefit, tihal didcldirgec Baige which generates a
el ectrode (41) in the shape of a wire or rod is
str@hl@@@b@halgg Hromaithei 4 pY) a gligcapge elecgode wwardses caingartalestode, the

Str%?é%@rsaﬁeé ﬁtﬂlh eﬁmgé%ﬁ%%gn WL%‘} @gﬁﬁé&a@g%mm

the di scharge el ectrode (41) and the
(4%gﬁﬁ$§r e % ?ode (42) remains unchanged. More

speC|f|caIIy a first invention is directed to a
di scharge device which conprises a discharge
DISCROSURIE GETHE ENCENAION el ectr ode (42) faci ng

towards the di scharge _el ectrode é@ and powe
sour €8¢ FEesens ipvestion 3 cHRETiERY i hardgséh%raﬁ tf%ﬁg&rgd@ 1) in the

shag o Wi qrInERIGTFEL fbniftt Rediel s £ B eRb G 4By whereby,
v whePt D MBI GlRE (10846 ) BOURL B0l AY RidBince between

theftipr aftthé diveintdecilednnde (¥l and dicicoagtet ¢ledthidt (42)actlhme baclgaged.
el ectrode (41) in the shape of a wire or rod is
di spoesl spesiiieadint nafitsy ipeangioheis dicectadeta gufiselarge device which
el ectrade vention

corgpEisp Bt Hertaisc b iceBmih ERIoS (ERRSIEE kpTdste discharge
eleg@&fe @Iff an p%%?[s&ﬁceeb%ﬁﬁsr ggf £ 3}11& I’lﬂghaﬁgealgglta%feigo both the

I's di spose ant paral te

eleétﬁﬁle@ ) U2y arkl Whith Qﬁ@mﬁé@ﬁedlsﬁ ak Hﬁge‘h@ﬁt@a Sfeathes ORGharge from the
Her e, the term "wire- shaped” rod- shaped” used to

tip péﬂreehwhargb letecgbdp@ 1pfowands the somamgpdeoeﬂodc (4HdeApd]lthe dlSCharge
ns an el ongat ed shape, whgse, cross_ sectional are
dexige. eﬁﬂset t ingengor bﬁq%haaa%empﬁ in dbatithe ﬁhsc}mée elecirode (41) in the

-.sha ount ode flat
shagh O SRR o AU GRS IR o). 1
addifidS . RAhdSREGREn ! pw&ts' a0&1§ohaneStfe(/§:@ WRficisShBAEREZzESin that the
genérated fromthe tip o
discharge electrode (41) in the shape of a wire or rod is disposed substantially parallel to
the counter electrode (42) in the shape of a sheet. Here, the term "wire-shaped" or
"rod-shaped" used to represent the shape of the discharge electrode (41) means any
clongated shape whose cross sectional area is substantiaily constant. In addition, the
"sheet-shaped" counter electrode (42) may have a flat surface shape or curved surface

shape.

In the first and second inventions, a streamer discharge is generated from the tip of
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3 the discharge el ectrode (43%) disposed substantially
parallel to the counter electrode (42) towards the
counter electrode (42). In this case, even when the
tip of the discharge electrode (41) becones worn out
because of the effect of high-speed el ectrons and
thadisthaagecelestpaizl @3) WRpesed J0Bst@RABY Hablleltty tHrOcouh®r electrode (42)
di scharge, the distance between the 5 di scharge
towirds tthe deunter] sleetradict (42). c durthisr cast.eetenoaher( 4®) tip ofhibe dlischarge
arran

const an ecause of the ement_that the
Clegfra 1P EBEs e U pechuscd b s SiFechint bighcwasd yelectrons and
. 1.0 ounter el ectrode.(42). Ln additiaqn
oo B bR, of UL AT O e W B Bprcn e
didcRétge ARErE¥EMMNERA thd %pﬁirlt&‘:a@étﬂﬁleﬁgﬁﬂsr REE dofiddnt because of the
becones worn out its tip shape remali’hs unchanged.
arrAngearedt miglt ythe elishaigh edfedidode i Beadigposel embstagilly4darallel to the
beconmes worn out, the 10 discharge characteristic is

cowderriedtiodd (42nd In additions thaiflisdiasgegelectrade (41)albIskaped like a wire or
enerated, A third inventiqn vi des a di schar ge )
m‘_gé'%} &L P &?%@éfﬁj@f&er@eﬁogs pﬁ‘f\f})&@é@@eﬁ Waithput 1{dp plapgremains
| s C | c¥: |
uniRHERH.  AbcPflihy, e IRLR Hesdind ke B3t (] becomes yprg out the

disskur@scHaenctadiz e IRaiaRAMRE Sdndetresh &S hArkes ard Gl ESzdnBRited.
di scharge electrode (41), wherein the el ectrode-faced

membathifdi Bivehtzs: pmvideet disdoegd dovind sscorflmgao (Hk3dijchadds device of
OEEgsite to the counter electrode (42). In the third i
thee Hisb dnyrstien which; is : charagterigeth iny thatngie wisstrodertaced aember (43) is

B N T TR A ——

(@D hheRiLGhd %%,%trt)@&ﬁz‘éedn?ﬁ@?%er eé@) retale Qﬁcﬁ@ﬁ:‘fgg d surface (43a)

el ectrode (42) face each oth across the arge

opEisite tor thel eoyrtdr)electdode gi2).eaner di scharge becones
stabilized. Mre specifically, if 20 the electric
fi el beribied arhodingmtt e viriug offthe teerapggesednarthas the electrode-faced

melEC () IOHEELA GIooodt Pesamrars (4Pds “BeResak Sk that the

' I ' t e :
e RETRAREHED. 16 Sof ol S DAL R o BIgA T i s
distirgepl@tiode UVhdeeuedRatdidcbaRe besirha| stdbslid. SRlor@SpdcHically, if
equal the electric potential of the discharge
theglestricriondé c¢mveygenre owthiodipdahe dinchaggeedtatiode i) detorabs ofcessive,
.the dischange ele§£rfde (41), .this makes 25 jt
thigpesdisyingapeing.einsieadot # streames idischange.op aveals fiashayas suchoss a slow

. ti pr. of i sgh e.el gctro 4 the actjon .
cisiifee lo"uP ech Pl POHGHODF JobE, 55 Werpdfrlcld BELE ) i
pro®ided WhesteelEan8 JoRRAASE sd &8s to dqARBERE YRR VhotShihESMRE discharge
- discharges are stably generated. A fourth’invention
elegirode (4l 1 20 bl aedraligdeady petentiat 0Ot dighhge eleetrodesCiR thie makes
device of the third invention which is characterized

it ppssibipierreliene the eletivio disld cnnuereensefoadhe fin gfiheldissharge electrode (41)

by the action of the electrode-faced surface (43a) of the electrode-faced member (43).
Consequently, streamer discharges are stably generated. |

A fourth invention provides a discharge device according to the discharge device
of the third invention which is characterized in that the electrode-faced surface (43a) lies

substantially parallel to both the discharge electrode (41) and the counter electrode (42).
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30 substantially parallel togboth the discharge
el ectrode (41) and the counter electrode (42). 4 In
the fourth invention, even when the tip of the
di scharge el ectrode (41) gradually wears, not only
t he di stance between the discharge el ectrode (41) and
t he tothRtfBihrtieiveitiondeven(vikh tRitip of & dtdaﬁargé sleasR (41) gradually
bet ween t he dlscharge electrode (41) and the
weatse por @l tHeabgahce datwean ¢hy diSdprgeadmimde (41 hmh‘gmctounter electrode
Consequently, the action of relieving the electr

(42 Bt S%Eh@ ﬁfg@‘r%‘aetwm e dipghacge elepdrogde s{éha?rgiethe electrode-faced

suxgl?cg rr%gg. gif + HEe tnasggléemlw}g% t}/o'& querf:]llefymg B % ectric field
coh%Y&'ﬁEé% B{eoﬁ #1@ ﬁk&f‘é%r &@ctﬂﬁl\é' %5@ Elgblteo wWHifeby the

di sthar ge deV| rth |nve

stréd]ﬁraﬁstchﬁﬂgébdcdn{bstfhlﬁiertshbllﬁb@(lhar ge el ectrode (41) is
di sposed either at a position internediately between

t he Adifth awventiancprovides ¢ dipphaagridavie at:0ondingdp thadisthacgedievice of
r. to

43a) .or at_a position near
thecfo @Eﬁﬁ% tipn, él&hslaﬁhage%ewﬁay fhaﬁéhlea@ﬁ%ra%l?qﬁr@de (41) is disposed

' eithé}t %{ ?d%(%ﬁt\f%lp QEfe{rﬁgd’]atgl}h Setwiedh f ne%bﬁ‘ﬁt?% ecfg‘cltllod? eF425 Sand the

stance bet'ween e coun

ele@ir@déf—fa@é@ surfedr (@0 drhe aelb@ﬁkfnol%refr%% §l€£t§(ﬁﬁ9fa&ﬁi3ﬁl}face (432)

is divided into two nearly equal parts. Here, if
relativecthahg mtemmdtamopimt(om) Tihs "thtapedadc pmarcew' it e pbi;lﬁon where the
counter electrode 15 (42) relative to

disfanee rhebugent tepenter gectiofe (42)padidbe temtraéq-fa@ﬁd Sturfpeee (43a) is

de-face ace (43a) relieving the electric
dwf(%l IH{O 3% %L@fg#st he tip of the discharge
el eCHEf%d?f th@:Atﬁ%chax‘%é e?ec o g(lgll) Slé {&fs&,gfe&! 1%@%11’% é&%@@&ﬁfter electrode

di scharge, a ow-di sc

(@Y asiatied 68l thel mtetrinedfatef pazitiony et irepedebali@¥@ion oft the electrode-faced
arranged such that the discharge electrode (41) is

surgfics ;ﬂ@f%de@‘tun@thewﬂemﬁﬂdtcenmmm@ engbs tip iof theodischargersectrode

osition n arer he 20 el ectrode-faced suyface
(194345 & B9t P8 Qi SHATESTERFHEE fo8low GRchatge gs likely to be

gel{ega%ﬁ U BfnsH 1n\%lé{1(§{] ASWEDL, it E%aﬁ%&d g{&hc&a‘t rﬂ?% J%l@éﬂaijg% electrode

e electric Tiel'd cdnvergehce on

(419l is cdispoded eliet bod: (fdondderORsitiohal & ttféog%ﬁéiﬁ Rehoér to the

streamer discharges are stably generated si xth
electmderfacasinsypfoov (439 ralativs v thgmtatmediot posttomdi g 4 cesulteof such
discharge device of . 25 the third _invention which_is

anglgsmsnt dps Acton oftglievieg éheewke@t%éeldf ﬁ@é’éfg?ﬁ%@iﬂ thg3jp of the
s e e T PR R oG P BRY afparees re sty
gert¥@dpl e, if the el ectrode- faced menber (43) is brought

into electric conduction with the discharge el ectrode

(41)A sbdh mvahtiovsrotvides £BeHargecdevivetaetdriditlg to the discharge device of
the third invention which is characterized in that the electrode-faced member (43) and the
discharge electrode (41) are formed of different materials.

In the sixth invention, for example, if the electrode-faced member (43) is brought
into electric conduction with the discharge electrode (41), this allows the electric potential
of the electrode-faced member (43) to equal the electric potential of the discharge electrode

(41) or to be near the electric potential of the discharge electrode (41). This accordingly
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of the el ectrode-faced nenber; (43) to equal the

el ectric potential of the discharge el ectrode 30 (41)

or to be near the electric potential of the discharge

el ectrode (41). This accordingly 5 creates an action

of relieving the electric field convergence on the .
créitSChecAsn 8f REEVIAL teldAdoiric fit10bLRYoIBE b thel discRASS eRlcBode (41),

to stabilize the Streaner discharge, alnost in the
theralye maliyngds possibée wbsiaklizeAths esiresrhér discharpe] almoptr invihel@ame way as

di scharge device according to the discharge device 5
the)pbavBe sixth i nvention which i s characterized in that

the el ectrpde-faced nmenber,. (43) is. forned of an.. .
| nou PV ReaRTBPTOVIR s Bt ificd HoBminedn hatisshagee dovice
t i ' NN ) [ :
of {RE sEE ENBRAR pRlcOt ChialRARIER BhCHeHNIARRE bbmber (43 is
foirfsald farhiimg ] MR @idté@ial. by i nduced pol arization on the

el ectrode-faced nenber (43), and the electric

pot e itelsewdnth heentice; inouipth alisebiarg €, abeetridechafgel pre accumulated in

approaches that of the discharge_ el ectrode

dual |
the’glggirodaiicsd ragmber (48 (fosmed of arIBSHalREMAtSHARA by (asypod pelstization

te reali.ev he electrig.fie copvergence. on t he ti
ongfher FediRE ot BRBrLLEDo st o FREReCBTaR DI, B ttdrode-faced
&b | | ]
AP U SAUSANCRRGALT R AR e ARERLE] SOCUMTRR). Al all, the
elaotrodd-thesd methbsc(dd) aets desdliees theebictinfeclll oliveegefics ohaicgép of the
.device 15 of the third invention which is
disshyeaclesitpdectdl).n Aererdingly; Kreamendisbearggsdary stably génerdted, almost
. &i Xi@’?’g t he die%char ge electrode (41) to the
e SHE2F REdfO¥®nber (43) is provided, and that the
tip qf, & LS ' 0 :
1 i o S el Aoy REEE bl doleclebhiitlefo HAMLIe device

of tHesttifra iipREtid #hiBAE biddr@derie@in tHae a FixphgOhehB& (44) for firmly fixing
di scharge el ectrode (41) projecting fromthe fixing

thendintharge( dagtrode i) de thieleciooderfared POmbereEB) cxproyilRyl, and that the
] , I.n.the eighth invention, since the discharge
tlpg?ga 4@9&@%@&%%?@6 ) Rrojects feium thef g member Wddle- f aced
menb 4 i fiXi r 4) . 1 Sitio
or 1 s el behldR, ol JTRERR i oot R 108 of he
dis@@&ingé RlecBb&C (41908 ofct B g N the & LhRAIEP LS RGREIs the counter
menber (43) becones stable. As a result, theée streamer
elediredeh@2pe Al amts cplahlisvenfion) gitde thedanhdrgnelpetoaded@d) & firmly
di scharge devi ce accordin% to the discharge device of

fixodtq the clasirpde-fased mersir () arith e divingameaber @), ithe pegition of the
aisfne B, ek GO ATE RIER, Riknt ot &P SR o i on bR el Ode-faced

AREIEETESGEIET o R GE AR s s e

di meAsiigh invention provides a discharge device according to the discharge device of
the third invention which is characterized in that a relational expression (1) represented as:
0.96 < B/A < 1.52 is satisfied where A is the spacing dimension between the discharge
electrode (41) and the electrode-faced surface (43a) and B is the spacing dimension
between the discharge electrode (41) and the counter clectrode (42).

Here, the condition, in which a streamer discharge changes state to a glow

discharge or to a spark when the spacing dimension, A, between the discharge electrode
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bet ween the discharge el ectrgde (41) and the counter
el ectrode (42). Here, the condition, in which a
streaner di scharge changes state to a glow 30

di scharge or to a spark when the spacing di nension, A,
bet ween the di scharge el ectrode 6 (41) and the

48 8 tHRAged@a8dackH  fubfte Jan@Nfle spRiriP afhdiion, B, bet th
( ? I mensi one B, b?etvveen thgﬁ%lagcha? gg ellisggct rodgm(4i) Fhween the

| disshalgt kecralendt)y ael the comder {ld@jodan(42)wae vaikd, issdescribed. Figure 9

descri bed. Figure 9 raphically shows a discharge
grapirgly §190W8na dsﬁq:h@rgetth amey imzwhtch |theabar§0nf@ba}e§ egpresents ghe spacing

i BERfo Ay b %&Fﬂ@&#’@&%@ ¢ (et 8 B R SRRSe @sa

eqe
B EETEER' 9 BN B S e, RROSLE e B
elegtredd (419 end 42 eombrtell&ufo&e 'em I theRuvell i eheO¥albd6f the spacing
spacing dinmension, A increases or the value of the

dirsgatinng., dlcmemwmme Blugleithe spaeigwimensias Bedecreztses wiith respect to
hat ched streaper discharge region, there is a change

thet laﬁtqfwé Sg%wrdlﬂ%hﬁa? §&ione ficshis ashangae e sley %%harge rggion. On

e va ng{h ! T%‘lelgte@pasg’l %ngluﬁ%%g no?‘ “%%%%a?es g Jalue of the

spé(&ﬁé“dﬁ&%@i%ﬁt Bl thekdi8esh@tthneshest foeARBatHed GRRLYET El%@lh&éb region,
there is a change to the spark region. In other words,

theird i$ hae clvemigeleto Ofhe Bipfirk segion. | Inf ethepdvads ifathelevalidiof B/A is an
means the streanmer discharge region. As the val ue of
intgpmdiaie ypkugs Hys |meanectb¢r§§em¢rednschaégw regien:  therike jvelug of B/A

defiBRa T peSornd s Jtiebi B ot pE0eE » (Pa bl gerion On
AR DRI By/2)ERABAS b0 I RELEDD Ui (RAL P change

the o ere are e ectro manu actur
to Ellérspz[rﬁreg-fdﬁﬁr efore, when considering a specific
manuf acturing error, both a spark and a gl ow di scharge
are Ogeheticedand thire art sletodamaaniiciubng eiror. gifterdore, when
Acc&ordl ngly, .even en . there is a manufacturi

g ..
coRdepnE ¢ HBSific ANBTIMTUING GHES bAiate FRIK A @i Rlob dlischarge are

ger%e?egg(ﬁ 6111? gké% g%?egt Q‘Zner g(ibz Oc‘fcﬁxlgﬁ% %Vh g(fo%lmg (/en C}qen_rﬁlere is a

maYiddabierial ebbt, She§ikObf elestrdtles nalst bl wRkRUhe r&hg% ﬂfhat the state (c)
relative to the design value (the error range i s about

whereGtreather dibdhatdee asr gemerateal withowd faibssobtdiand. t Hde, vaithﬁ of this error

makes it difficult to fabricate el ectrodes Onth
is prefgeablhehest £ 03 mperelative fo thg|dgden ¥alye dhe eror lwaae tswé?put 0.6 mm).

iy eBRBY B¢ Foe e B SRRl it o BAEAF RBshfges on me
I e e
inceiaSeinadigharige GoREE 16¢ehbl € and, on the other

Next, for the values of the spacing dimension, A, and the spacing dimension, B,
there are combinations in which the streamer discharge becomes stable and, on the other
hand, there are combinations in which the streamer discharge becomes unstable. These
combinations are shown in tables of Figures 10 and 14. Referring first to a table of

Figure 10, for a discharge electrode having a diameter dimension of @ 0.14 mm, the value

of the spacing dimension, A, is varied from 3.8 mm up to 5.0 mm at intervals of 0.2 mm
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hand, there are conbinations-i n which the streaner

di scharge becones unstable. These conbinations are

shown in tables of Figures 10 and 14. Referring first

to a table of Figure 10, for a discharge el ectrode

having a dianeter dinension of ¢ 0.14 mm the value 30

Mle dntGe SMBCHAY tHE PRASbOR idgSid@hdiGd B, 50Mried $rof™ YRnm up t
Wt g 5. Oemn atd:hlgnt er vg‘?s o? S%Clzﬂgsr% 7 émV\ﬁlﬂl élon ther ot her P o
5.amg at figervalls o€ 0 mid)end PiRc disghagieRAlsiliGNis rEprededtedadyi Sanbols for

from4.2 mm ulil to 5.4 nmnmat intervals of 0.2 mnmm and
evelyecotibsmatiang e The sypnbals ysddshere preandaves cndigativy b desrafecat which a

every _cqnbi nation. The synbols used _here are,indexes .
SUPHBR IS IFEEC0f SRy SANETaRd. WG %Recxét:@l@ar?@m%mage%e@ @vhich no

[ t ner . I cifl I c [ L.oNns. .
sk U OB ol ARG DBl b, S RLIBSin hich
strgzﬁﬁé%ecﬁséhﬁrdg@ i§3géﬁéllate_9fevé'm vk (GO %Iﬁblﬂﬂt vage i v AC e narked by

streamer discharge i s generated even when the applied
symbbls afe\,i ©,wad i @d @spedimiykad dgynbob vnhdicateo torbinBtiomrid which a

@ Especially, the synbol A indicates conbinations in )
strogines igeharge ris grperagil uhaden ithe yuinsioatrangeonf thevippHed reltage is

o B RS SHerOEH B B SE0E "SRR s
cob B R P 00T MR R Ao o

thdd. @44 KV Agrmomer Bart DIKY). 9 THE syhBel © NMBgicat@® codbi®ai@s in which a
conbi nations in which a streamer discharge is

strepamee Idischatge isageneated evbre when thetvaoationanagee isgrept 6be vdridtion rang is
variation rang is greater than 1. 0 W. In the table,
greafer thag Lyhk¥b of the spacing dinension, A is in the

o "R RESRE S o TR ink fhon, W35 e fndietFeen 4.0
mrft afld 416 A gncgif‘lhé‘%‘gﬂue bhee ssztlfgn%e&ih%s@fl, Bg i 8leUBngd between 4.8

t he spaci ng di nension, A an he error of the val ue
mmfnd i mpadianghe enmensf tha valBe of dehsphaihp divhédsion, AQ add tha error of

and, in addition, in every conbination the stability.
thegralyerf thg spariegimenpsiemn P eaghsfallyyithin 10,3 mnp pndgin addition, in every

BRI R T W
forD@E AES 0?%53%;&%3%%5 @1/&@&% ﬁé&?g;taa&bﬁet% [ &RAPRSon of ® 0.14 mm, it

di scharges | B/'A val ue I'ls wthin the range of

bedoftes \pakdible ab gbh@sR stabldbtfahicd dischdrfesoif ks BWQvERie Kol within the
B/A.5 1.35. Referring nowto a table of Figure 14, for
range df thehvalhgof dicee corbipaticns ingtier tvoadet.84 < BlAmeh3f.on of

T L L -
R0 b S PR 50805 o v
to 5/t 8fm \4@ligteRa1O06f 0P @ Rfhileh8n the other hand the value of the spacing
dimension, B, is varied from 4.8 mm up to 6.4 mm at intervals of 0.2 mm, and the
discharge stability is represented by symbols for every combination. As shown in the table,
in every combination the discharge results of the streamer discharge are marked by O or

©. Accordingly, any combination within this range may be selected, and the B/A value

becomes 0.96 < B/A < 1.52. It suffices if the value of the spacing dimension, A, and the

‘value of the spacing dimension, B, are selected from within the range in which the error of
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di scharge stability is repregented by synbols for
every conbi nation. As shown Fn the table, in every
conmbi nation the discharge results of the streamer

di scharge are marked by 0 or @ Accordingly, any
conmbi nation within this range may be selected, and the

calf QR WRRTES R0 SR Bl 1P i BUPHISSRe b of

val ue he "§paci'n i "mensi
spz\@&%;‘&inﬁfnsibﬁ,eA,S RaE6 1R rahlo BBSYERN 4. PmrRhfd SO Q6T &l fHeGAllue of the
within the range in which the error of 8 each val ue
spdcag dimwinsionnB, B3.i8 tharange® beteveanl &mm hndiéAanmge is sahected, then the
whi ch the value of the spacing dinmension, A is in

B/Aelue agmnesel € B/4 <4 4fm and 5.0 nm and the val ue of
t he aci ng_di mepsi qn, Is in the ran bef ween 5.8
 aRBE GO T E R Hopgl S R de0gy o PBIYA value somewhat

. . - . r g .
e AR B Blbcferifiiunich SR YRARREIBERSAL Eibits almost
thedahfeceideAep Qnd ithg 101 id Aitnde@BRihehattheensl Meagh of e value of the
di scharge electrode it exhibits al nbst the sane
spacanidinepsionnd, aiththeivialuetofitbe apacangydithessicl B hfalls whigin = 0.3 mm
.error of each of the value of the spacing dinpension,
within gigdangreol/hPe & BIA £ Aeo2dpisdneiljtais rsmiiastire gnd PEHVP‘S@S generally
o%tehliﬂps 0.3 mMm within the range of 0.96 < B/A < 1.52
EOY %" Paci 1 i t at es manufacture and provi des generally
10 9@Qehth &skthticn pdvidedh RisbYENEARE: REMIPSS (1 discharge device of
di scharge device according to the di scharge devi ce of
thet thirdtembpodiraeh odiivie id chafrictdized ia hivatahé eleczadt-fated hember (43) is
the el ectrode-faced nmenber (43) is forned by a nenber

formgdi by aamsrmbee tharimgne dredetrrminadnsidth ofimepsiopn Dy Ha the direction
peigrifiitecd R EkE b frdrnte reradtdl cug JhE acrlifoRs Bpression

(2)( re!é&&éc?ﬁ&n}&eg I?Si% sftisHed vifrs i_issﬁigl:egpa gr(ﬁn‘@‘ngi tRBveen the
sp arge

ci ng di mension between the disc |'ectrode

distHelge andirbhe (#1)eehd abe-dlatode-Faveli aarfacdJa3ayaasd Miig the width
the wwdth dinension of the el ectrode-faced nenber

dingetion ofigheesleatode-dacsé mentbor (43¢ rel ati onal expression
) o T B 5 SE R b s, .
RILER L SRR T —

the®Y 8f tHekfibchatddallecirodd Q) HeRGRAIEE |45 HeRAlaf Weorhds Adfe likely

tenth invention, however, the discharge is | ess prone

that e ghee distieggaisgieneratdids c hathg eenth heveabipn, tekiemey, ttte discharge is less
possi ble to stably generate a streaner di_schar%e. An

Proag &9 disepmingy a rglow riispharged therebydmaking rigeosralp de stably generate a
accordi naggé o0 the discharge

streamer disch
An eleventh invention provides a discharge device according to the discharge
device of the third invention which is characterized in that a relational expression (3)

represented as: B/E > 20 is satisfied where E is the width dimension of the discharge

electrode (41) relative to the surface direction of the counter electrode (42) or the diameter

~ dimension of the discharge electrode (41) and B is the spacing dimension between the

discharge electrode (41) and the counter electrode (42).

Here, conversely to the relational expression (3), if the B/E value falls below 20,
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25 device of the third invenbion which is
characterized in that a rel atfional expression (3)
represented as: B/E -~ 20 is satisfied where Eis the
wi dt h di nensi on of the discharge electrode (41)
relative to the surface direction of the counter

theg ;Wgc%hg)?gge gf’ 3 c%g%tétﬁg ﬁ%cﬁ%ﬁ% ee%cfrghﬁtgﬁ isb(ég%r%]sgtgr%gt relative to the
dis?zhfé@ BetwidEn Eﬁtq’l‘ﬁ:‘ﬁﬁr g%g:ct(rg%s@'ig%&?th%lc@ﬁﬁtélo(g@ct{oﬂ%§4f)n d tAﬁ 2 result,

counter el ect Here, conversely to
thd' @isetiak@Netlar RxdsE6 3¢S 16 Thandef dueh® 1BE Evaraloue stiapk | of the tip of the
bel ow 20, 9 the width or the diameter of the discharge
disshagt elvdicoded)l) bad drperigiantthe sircatriev elischbarg becainest unstable; and

bet ween the di schar el ectro 4 and t he cqunter
whendbs disehargeelpctrode (gf} @éﬁp\q,deg felhé pél).\'glclﬁg]iﬁ&é the glléamrge becomes

characteri.stic t 0 due -
o RS R fel 05002 ATELE )3 Ot sl Ptz 0 bt
thib hik¥@dht i@ thdGiatlelce 3MRIe HiHaRR IR BES T Small enough relative
unstable; and 5 when the discharge electrode (41) is
to thealistaled betwean pheidiathargendientrodb ¢4 )i and hise geintre etoeerede (42). This
uneven at each discharge el ectrode. However, if it is ]
redaeesathg effees bt thevwornpput shapeooiiibe Hp of therdischpigr electrade (41) and its

R N I
. . . t
B0 45O, AR5 S i o by ot o

strédmdrAaschdrPesdt tirh& divagchar ge el ectrode (41) and its 10
vari ation have on the discharge, thereby naking it _
poss Avelfthanyenion gprevidasabdiechatgeakemise acetirding 40 Heslisdharge device
addition, if it is arranged such that B/E > 30 hol ds,.

of thedirgh ig¥smdieg aihigh i ghepctededd it BOMHSgRe neans ﬁ%ﬁ ¢ formed

odomn,. A twel frh i ntion provides a di scharge device
by $eBr s o b e

Scharge device of the first

i nvent e iwdihCGRvétionhahagt @Fdcettrdm vollade & RBpRQIVRY the discharge
source neans (45) is formed 15 by a direct-current

elepvder (48)) theeaby tb Rreqtem firaddtéririingdyweeattiabdiffesenbé hétween the discharge
direct-current voltage is applied to the discharge

elegiredsr (Gaeandatiip, cauntsr edlgetioge cieht el apFestiby ar yieamgr discharge is
R et R e )
str eﬁ%frte@htﬁicﬁﬁ&ﬁ ol 2‘{@%5‘ & @itsﬁ‘gir%er At @céoirdﬁn?ftottﬁg discharge

di scharge el ectrode t owar he counter electrode

deviddf theFird inbértioaestiith iswiaricte@ized i0Hat ¢ disthagehde@@de (41) is
devi ce -according to the discharge device of the first
formed @fia mgstghimeiteriad char acteri zed in that the di scharge

el ecirqode (41) is for .of tungsten material .. |n
the 1ade %%%Mé}ereaé?ilﬁ i it QAR RR o Frateral T used fo
eleEt%cﬂ:Sftoﬁ‘Hat{B%t, il CE.JSCI'I!’:H%B %fe%go&eo [41) undergoes less warpage and deformation

because the tungsten material has a high degree of hardness, thereby facilitating the

manufacture of electrodes. In addition, since the tungsten material has a high melting
point and a high degree of heat conductivity, this reduces the wear of the discharge
electrode (41) due to the discharge, thereby enhancing the durability thereof. In addition,
the tungsten material has characteristics that, when the tip of the discharge electrode (41)

becomes worn out by small degrees with the discharge, the tip of the discharge electrode
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el ectrode formation, the dis@parge el ectrode (41)
under goes | ess warpage and deformati on 25 . because
the tungsten material has a high degree of hardness,
thereby facilitating the manufacture of electrodes. In
addi tion, since the tungsten material has a high

tin oi ,nt d a hi.gh degree of..heat .conductivi.ly
(4] pesoRs BRET: ndite AP HPUER docrCRRRP YR drBRg et (h fyreamer
: . di scharge, thereby enhancing the durability
m#%é?%%?ﬁﬁﬁh addition, the tungsten material has
char Agb@itdesitt igSerftidatis dindted foha dif purid¥ing Mevide st avtgeh comprises
el ectrode (41) 30 becones worn out by snall degrees
an wirtpassapevayi @Shtirgegh which airpo bé tretted Sowsrndpedisthargerdssise (40),
.10 (41) becones rough._This contributes to._. .
dispesed ipIthe A RyssagpVeN Bfnior| sengating asfreampisdischagge.  And, the air

L oy PR AR oL 0 o
inveAR Y %ﬂiédg:%%ﬁe EREIRHE e .)e C(EO)ZJS gatfgrtﬁ’ ¢h thegabteaventios,

and a di scharge device (40), I sposed in the air
- passhgtheapufiddmh ifventige rogr mbking ailigaticaot highirsadtiaitg esubstances
- And, the air purifying device (10) is characterjzed in
(i.ethastivatnd speaieshsucheasdrledtion, dopg)ozere, 1and radigel) cepfained in a plasma
invention is formed by the di scharge. deyi.c 4
el d by (irerien flstrectyin; e SeRGE AEHiof AR Gt sifetances and
. . b . Lo : . Ui »
oddyERieRRocs Yy HEHE Hhid 28 Uhnitordd BN FERGISIL Y adition, 2
cathl98t, nF OB usédf ddedal andcimntial pedence of phasamlykd the aforesaid
generated by streaner discharges in the discharge
highiewadtizity 40)staricas afeliirowghb sutanmeassionvdth krdmfial substances and odorous
substances in air to be treated are deconposed and
substaneRedar dacAmpasing r,en%fmregafﬁawg SI3AEES-be used i f
EFgﬁg?gd; and in the presence of the catalyst the
said high-reactivity substances are brought into

reaciy Qftoydahbe RAtTW fisdtbaldianeesd anbnBERY, OMs wire- or rod-shaped
subst ances for deconposi ng and renovi ng these

disshaogd akcesde () EEREGDHSed Bulbtantinkiy pemilal td thhehdet-skaped counter

and second i nventions, the wire- or rod-sha

| d
elegfradeHAR)yw pieesten arhen tha ip jof the) dishares eé@&B@fi%\Ef&) Fegqmes worn out

o B A 020 FAE i S 5N S v
corsfihd aR§ ggggﬁegﬁgfé»f;g{é}u%% £ I}g% 3115?&%@ IRELUWE Y Renains unchanged.

I schar e counter el ectrode

ThéréfYe,ithe RtEAr2O chanaédbc ianthidthited hap st nfcoidee pbisiblefo stabilize

the di scharge el ectrode (41) remains unchanged.
theTstmaefo rdischarge. diseidingly, piehlerns, evuck tdscsiagk regheretigmdde to the
and it becones. possible to iabjILze tgg stre&ner

chagge a}%\a_a%?fo the é‘@F’éﬁlﬁf@Flﬁ?ﬁ?ﬂeég Jetith timggandie avpide
genefnagclcgﬁalgc%ewitﬂ?thter{ﬁird invention, it is arranged such that the electrode-faced

member (43) having the electrode-faced surface (43a) is disposed in a position so as to
face the counter electrode (42) with the discharge electrode (41) interposed therebetween.
As a result of such arrangement, it becomes possible to relieve the electric field
convergence on the tip of the discharge electrode (41), thereby making it possible to further
stabilize the streamer discharge.

" In accordance with the fourth invention, it is arranged such that the
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change in shape of the disch@rge el ectrode (41) with
time, can be avoided. In accardance with the third
invention, it is arranged such that the

el ectrode-faced 25 nenber (43) having the

el ectrode-faced surface (43a) is disposed in a

eleEt?fc@?t-ﬁath 068 gﬁsg)sliéﬁ%ﬁftr&%gm&%}%ﬁf 1SR H{qu&hér‘é@ Rlectrode (41)

nt er pose
and hﬁrc%ﬁ@tteweamde/baz)a MeSUebulO6f Sk hnaﬁgemgﬁ; raseéﬁ wheét the tip of the
beconmes possible to relieve the electric field
disclmyeelgetrmie @) béventes provh ouhwitlitbudharogenty tedisaise between the

(41), thereby making it possible to further stabili
disehrsges eleetzadsr (4%) g@q@pg@untgoelpﬁr@@dggh‘g%s%hp Kligtance between the

it DT D e IR B pone. ety

_ maﬁﬁxr %“é le eotokgﬂﬁgm'rﬂ%g t?!)lﬁ%gs‘ﬂfegﬁeeﬁhfﬁ%&ﬂ (41) and the

ectro a resu

ar I a0 edidanceVdth WMeefifih HevdnitipnOft its@ran@eds Gh&f get the discharge
el ectrode (41) becones worn out with tinme, not only

eletthededi3) immtispobust sithenattatposititingnteemertiatelydest westicth¢ gayitesraiectrode
t he counter ctrode (42) but also.the distan
(4213 éifl@‘éb% e{ep{goc& %F E@g ég%)cqrr%c?ep?sﬁtﬁn 1GATEE; tﬁet%e electrode-faced

c@%@dr%h%%%etg tﬁ%J 1Bt§SS|dé)eﬁE§ %%)31&8 |$‘§c%13£}%ﬁ% > fssyes that the

acﬂdﬁ%f%l‘i&@r@fhe‘é’le%&ﬁaﬁa& cohVEr@eeo ba mﬁ%wfﬂﬁ cﬁia;ﬁalfgb feldatrode (41)

invention, it is arranged such that the discharge
is @taat, mdllﬁre(aﬁib} disshaliespossableicbieeatedit a position

i nternedi ately between the counter el ectrode (11464? g
the Bﬂa@éew@wm@m siyiih fryeBtiqng 3y aganged syclythef the slpctrode-faced

f‘{3\), Iat q‘%rgptrfgatleg%@d% glilet ﬁﬁl g%’%g%u éﬁc%ro)de (41) is employed
mcﬂfﬂea@m?%tgﬁﬁﬁlﬂfqﬁe bRatodelBced® ﬁkfn%@r ef3 rlse Eét%\ﬁbﬁ‘ ﬁlai B electric

electric convergence on the tip o di schar ge
fieRl eive@acd 4d )the | dischha@at debtrods d(43) neareﬁeﬁvedj scmaa gesult of such
are stably generated. In accordance with the sixth
arrngement, de, stneamcxsdlsnhmqgwa@hzﬂd that the

el ectrade-faced nenber a different
In ﬁ%ff TR 2 ﬁptaﬁén%qr%%a%@ E@Fe@%mfaﬁa‘g Hae&& er {(@3)eiiiob psgessarily

fon]n%d %? ﬁ'le e%l’?&: of &ape%ttﬁg his@atrgef el&{lfod@l( f | eFrgE‘(ﬂQ &sts can be

'S se such ectrl

cut%b%%ﬂﬁﬁlﬁﬁgh&&ﬂ%@s@d@@ﬂ&ﬁéxﬁﬂ el ectrode (41) is
relieved. As a result of such arrangenment, the

st r eanmrcodiaschaithehé sevehthbinkertiod, diming i dlsahargel, mlestrishcharges
an arrangerrent the el ectrode-faced nenbe 43) is

t
gy v ot eTher {43 Toiamesrol Ry Atingdmtpgal, and the

S S 58 i o
po% @ﬁ{éccﬁséﬂ}afegtétetl&?roéf g@g.tegtbﬁ%&ﬁgn't@,nthe d1icHd-108d surface (43a)

I schar ge, ctric c
of the electrode-faced member (43) acts, in the same way as above, so as to relieve the

electric field convergence in the discharge electrode (41), whereby streamer discharges are
stably geﬁerated. |

In accordance with the eighth invention, it is arranged such that the fixing member
(44) for firmly fixing the discharge electrode (41) to the electrode-faced member (43) is
provided and the tip of the discharge electrode (41) projects from the fixing member (44).
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are accunul ated in the el ect1lr20de faced menber (43)
formed of insulating materia and the electric
potential of the el ectrode-faced nenber (43) gradually
approaches the electric potential of the discharge

el ectrode (41). Consequently, the el ectrode-faced

AS%%&QP& s(x?lﬁ asngém&flt fuld oﬁhgﬁeﬁ EQ%Jsg@%t%m di@.éﬁ%}ge electrode

act's, ne vviay ove to relieve
(41?I ﬁﬁiﬂhb Gohitel deRA¥ EAT)eM@eh BletiRletastinRt BBerel48y béd@ﬁ&s stable,
41), whereby streaner discharges are stably
a.na];meestraaraei digcharge contataliaed astarfiinglye ei ght h i nventi on it
is arranged such that the fixing penber (44)
fi i niny aschlqn@e tHEh dhes aingh Javestient H og earangsd tsaclt flgt the spacing

ooy R Feo AP D gongiects ros A e pEE el Figteee 30

and itid @g c'i&fi%:?ﬁﬁ?nhﬂ)ﬁ) B, 12 r0Sen@tHe e Har Rl elsbtedle (41) and the counter

arrangene e positional relationship between the

: eledﬂr@d‘d‘(ﬂﬂ}]ﬁ‘e 8180 tha dig: relafibhal eapatsdibre(10 eepresentedlasd.9OLB/A <1.52

al%ﬂ and the el ectrode-faced nenber (43) becones
is stisiide, Suahdrratigement isdessipreficsiolzangyeting glowadipehiapgsg or sparks, and

accor di n?g% I n accorgdance w Fé% ilhe ninth invention,
it he?OIP%SI%ﬂS d%&ef?ﬂ%ﬁs*ﬁ SUPHBCIGISCOMESS: 5 di mensi on, A,

gfé c Ir&?ré X e ﬁgﬂ{eggrgg Iu?\%%ﬁ@? G i éﬁ%rg%ﬁ%u&lh ﬁlat the electrode-faced

meﬁ-lHéF(kﬁ! Q8 forBed RStAREALE RIS § wdg@nﬁin@@tmaﬁhedlﬁéﬁam@rw in the
the counter electrode (42) are set so that the

dire@ioat peopandicalaprie sisd axis (of )the d;csc]mweledtrcake (40),961d; that 8/r¢lational
< 1.52 is satisfied. Such arrangenent is | ess prane
expIBssiara) Eprasepted awAur Do antindied é"fhe%‘éﬁ‘%(@e spafing dipaension between

e g ReryB () Rl IPeaRebod B CAlREITR pL R e widt

dm?énggoﬁ & h@neg oﬁé’ Fobell r}ﬂémf)&e@gb ecAd Qdenfiaee ducHrafB®lement, the

is tormed by a nmenber having a predeterm ned

disehagifdrisdes¥rinsneon, beEyming af flew dichagt, and ipbedparediposdilae t¢ generate
the axis of the discharge electrode (41), and that a
stablg|strearoeradischargps essi on (2) represented as: A5 Dis

A AR T e
of ﬁl]g dﬁ@ﬁ%ﬁé é]%ac ec%qge)[}eiaﬁ\r% E)egm@”s%&e Hereli 61% 990 erlel@trode (42)

nber a resu

or fhE dMRERIHnensiditof tBé &1@&1M$elb(ﬁrdd@§$l)PE CHihd th@sﬂaeih‘gﬂfhlﬁGnsmn B,
a glow discharge, and it becones possible to generate

betseem e dischargrasicatiode Iﬁthlr)md th¢ goenseror!ecirocle (ﬂl)t gretshesuch that the
el eventh inventi on, i s arranged such

relgfjongh §xprRssIQH (%)h@pﬁs%%@@e Blp &tho]éesaPﬂ r Q*Sata. trgult pf such

arrét?g%gfeu{, ﬁ@ dil}ng{ ét e ﬁg’& %l%‘ hﬁisc%fa}' eefecéle E%fr)glg%ecgu%ga sufficiently
rel &R &b HRARsthatbbetwoen 3 kR RA&I e EH1YRAS HRbouRker electrode (42),

thereby reducing the effect that the worn-out shape of the tip of the discharge electrode
(41) and its variation have on the discharge. Accordingly, it becomes possible to generate
stable streamer discharges. Especially, if B/E > 30, this makes it possible to turn down
the discharge sound of streamer discharges.

In accordance with the twelfth invention, it is arranged such that the power source

means (45) is formed by a direct-current power source. As a result of such arrangement,
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bet ween the di scharge el ectrode (41) and the counter
- electrode (42) are set such at the relational
expression (3) represented as: B/E > 20 is satisfied.
As a result of such arrangenent, the width or
di aneter of the discharge electrode (41) is reduced
- 1S C . e . .
i kGt PRt LR BE P AR Porfiison with the
cadeitlere pitsd QRYyucedebngidybe ef fect that the worn-out
shape of the tip of the diScharge electrode (41) and
i ts Unsdcatdance Witk eheothitdeathdinsattiongie is dAcanged isadl that the discharge
becones possible to generate stable streaner .
clegiradshdl s gnadesys derniesteny | Sugh ayapgemgy provides thefidlowing advantages.

BB 8 BB s BB R BBl b o
o DR R L PO ROUERS BT Wit

r esufinaly, i Wekoradrica REE BB fourlednilt inPERRAE the Rebslith | of the streamer
manuf acture di scharge devices at |ower costs in

dischavpais ehanceidtih antedr poEymgwieaice providel pither disdhargsedevice which
are enployed. |In accordance with the thi rteeng{f o
genesfen e isamey disshasge aRdeepnsequsntiy Ht erpmes BeH Gdo stabilize the
cap%:bgﬁgowu% 4&,) is made of tungsten. Such arrangenent
S 8% ol | owi ng advantages. 5 The nanufacture
of the discharge electrode (41) is facilitated.
Besi des, the durability of the discharge el ectrode

BRIZF)DESCRIPTIONORTHIS DRAAWENGSi scharges are stably
generated. Finally, in accordance with the fourteenth
i nveRigursnl istaneexplodpd pemsyective view eftancdnprilyiae denise gecarding to a

enhanced in.an air purif.ying device provided wth a
ﬁr%icg‘gﬂ at ?B@Smi%‘f?u{’é"@ner ates a streaner discharge

and. e . } schar _

. GRS RAAAY BBl P i

of d tifschIRddMMiSe; Fi gure 1 is an expl oded perspective view
of an air purifying device according to a first

enboBligmend isof diapranpwbisbrillugtrates tbd dimengionsli sjuetrof theglischarge

perspective view which i]Jlustrates_in .enl arged manner
devjeqyayhsrein Eigpreot(A) ot ggﬁ.\f@w&%@é(@ ,saﬁioaﬁvlsws is a

di ag ich | e dj ] .St J o)

oSBT chebr SR gt AROSBORGS! CUHHIEP secon
embb&WeANSE tht Bidsst ¥Bhtibs a front view Figure 4 is a

constructional diagramof a discharge device according
t o aFigacofhds a2Rrspatibdi viewtwldth ilhetrptes sersinifomneing i member of the
discharge device of Figure 4;
Figure 6 is a constructional diagram of a discharge device according to a first
variational example of the second embodiment;
Figure 7 is a constructional diagram of a discharge device according to a second
variational example of the second embodiment;
Figure 8 is a constructional diagram of a discharge device according to a third
variational example of the second embodiment;

Figure 9 is a graph which represents a relationship between the electrode

dimensional structure and the discharge tendency;
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Figure 5 is a perspective viﬁw which illustrates a
resin-formng nmenber of the " discharge device of
Figure 4; Figure 6 is a constructional diagramof a
di scharge device according to a first wvariational
exanpl e of the second enbodi nent; 25 Figure 7 is a

cons Pigg[éeg 1enal ta@iea\gﬁiﬁﬁ‘rﬁfres%nﬂ i tﬁéé Q%?Q«fcﬁdrﬁ}ﬂeﬁﬁo%q SRLALR%n the

to a nd - vari ational® exanp e secon
strémied disabdipe sthbititi;e 8 is a constructional diagramof a
di scharge device according to a third wvariational _
exanpigereokl ishe esplodedipasirotvareiet, offangr puriying devige aptording to
whj ch represents a re|ati onship between the el ectrode
at@tdﬁme@r?ilth%ﬁrF%fW@t&% the di scharge tendency;

14 FLure 30.is a ta whicgh represents.th lectr .

ai et s oletrd OwaneRg SoPieCERobiy e S of e tina
en®bdificht fMen Fib@Ed fohlabbve;@n €xpl oded perspective view

of an air purifying device according to a third

enboBignenl3 &f cdrgrised @ Rigure N YA 20 ; 138BF | wheirein Flgurs 13(A) is a
.view of the inside of the air purifying device of the
diagrginy whickriediatashin epleegedviannera fagen sepldnreot b glecwodgstiugture of

eRite? GogSE b BELTe LABLI 3 Blrameb s FHCom Al B dischare

deﬂﬁen@g& a maj or section of the electrode structure of

thé di scharge device and Figure 13(11) is a horizontal
CI OSFighRC4 RNBdabMi WNIc teprdintd HEE BlattaRle diReainal Sfru@i’ and the
Figure 14 is a table which represents the el ectrode

stredimee disclongd stahilityct ure and the streaner di scharge
stability. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON 15
Herei nafter, enbodi nents of the present invention are

' | ' i e t he draw ngs.
B@ﬁ@%@%&@?&%ﬁm st enmbodi ment
of tHEreRhRSE nboBMERts aﬁtnespzrtegeh_%tim@ﬁﬁ&{ laRedesttibly in detail with
reference to Figures 1-3. 20 Figure 1 is an expl oded
refgrenicepie dtei deawingew of an air purifying device (10)

accordin
FIRST EMBODIMENT OF THE INVENTION

A first embodiment of the present invention is first described with reference to
Figures 1-3.
Figure 1 is an exploded perspective view of an air purifying device (10) according

to the first embodiment. The air purifying device (10) is a household air purifying device

- for general household/smaller store use.

The air purifying device (10) includes a casing (20). The casing (20) is made up
of a box-like casing main body (21) one end of which is opened and a front plate (22)
Which is mounted to the open end. Formed in each side surface of the casing (20) on the
silie of the front plate (22) is an air suction opening (23). In addition, the casing main
body (21) has an air blowout opening (24) which is formed in a portion of the top plate
adjacent to the back plate.

Formed within the casing (20} is an air passageway (25) through which room air,

i.e., an air stream to be treated, flows from the air suction opening (23) to the air blowout
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to the first enbodi nent. The1 ir purifying device (10)
is a household air purifyingtlevice for genera
househol d/ snal | er store use. The air purifying device
(10) includes a casing (20). The casing (20) is nmade
up of a box-like casing main body (21) one end of

opg‘ﬁlh%?ﬂa ¢ %Pl%ﬁ eQI ?rpgeqﬁer{ e%&fm Prleﬁfp%tréﬁg)sﬁe %§dhe 1ot ]pf gir, along the

open ‘en
rolﬁzasﬁe{géwﬁﬁf(ﬂﬂgaré Z0hrefoda 8eotRnd@ 0P findiitEnd ‘/%usmo%{ﬁ%nents for air
(22) 1s an air suction opening (23). In addition, the
cleanmign andrai centrifoghy apr2blpwen$26 nfoaidistiibuwisauil opmnain ghl(oﬁgl) the air
which is formed in a portion of the top plate
Pa%EE%@%H?SXO t he back plate Forned mnthln t he casing

0 1 Disbof, T spREEPE AT Yo, 03¢ bt P GO fife Mntionsl
secf(‘Hoh (§0§Ca{ré 9 rfp R (@ Ql%?b)miaﬂc)% Pom t QJ QR ato ﬁﬂgle@B?gs a dust

dequence upstream s
colldtging If@wr Qihd ai datal}&icqlil&rt(l\@ al dls&ﬁﬁg‘e&ﬁa@m 46260} calisthgPa plasma
functi onal section (30) including various conponents
of fayy tegiperatwrt éabé geperateslds integally incarpatated intothe ieizafias part (32).
roomair thr '

f t f hth i ]
pass AR RS B el © PR GCrlect fisiof Feadyaks large size
o %g&&EQ&%Qﬂrat e (22), in the functional section

are a pre-filter (31), an ionization part (32),
an efrpe ideatish 'p‘e‘lrtf('i’yi’.)t GhusdsSFst Bf r@}atWéEI sm#P 528 Phisil through the
filter, and a catalytic filter (34). "A di scharge
predﬁherdélx tOpe thrgsiaelsstrically. pThs mctrmﬁlllj/ oharpehpast a4 enteapped and
to be generated is_integrally incorporated into the
collestadAut the lestrpstatihlfer (3 %epcwrt@npd dpwhstream) of the dpnigasionpart (32).

Ry S %l#%éf%'sﬁ%r'aéﬁoﬁ oG4 fab phinatiy of

t
cof e, ()" YL Tk 5rPT99) Bt el o

iortagioh pht Q32)yfrcﬁ1|il dicgeg eﬂwfot the $oRbth Al @eelveﬁﬁﬁitemw | @atletbnization
by the electrostatic filter (33) positioned downstream
ling {39 Higs ioora single cvn“ttpré purfacgap paralinlewith thez ele¢torstatiarfiltet 3123) The
i zation lines (3

coggtegn% oﬂg ){g%)f ér?ﬁlqlfefg?/mg%ggt H%%gsa(og@f se ],pélslélsaqe sﬂape of a
Japghéjs.re% {dkg% Eﬁ]ir%&%}s'lj“ ﬁ et ?hm%%pmﬁﬁg e‘tagtgu%begt ﬁ%%ode (36) is

I'onl zation par rom top en
disBEHdd BetvRR Noni PRIV BIeS (35726 hitRAY iZ %tpdamonbd ?&anéﬁb thé Rhization
on a single virtual surface in parall he
linesl @6}). r dteatoustef eletterde (36))is pohidonaziosuch ehat ais dat-stmged OB&)ing side
is an el on ated nenber having a cross section in

t he
facgmb\@r dsrthe downshsamsdidacfithi Haw offeir admdy cach coper clectrode (36) is

: ~}0111(3)((51 ataregp%cﬁ\% ctql)e%%llgl e)ﬁd t-orlglesng:g?g rrhtes ple (:"(‘:ZII)r ode (36) is

The discharge device (40) has a discharge electrode (41) and a counter electrode
(42) which is a shared electrode serving also as the counter electrode (36) of the ionization
part (32). The discharge electrode (41) is disposed within the counter electrode (42).
More specifically, a vertically-extending electrode holding member (electrode-faced

member) (43) is provided within the counter electrode (42), as shown in Figure 2 which is

‘a major-section enlarged perspective view of Figure 1. The discharge electrode (41) is

firmly fixed, through a fixing member (44), to the electrode holding member (43). The
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20 di sposed between ionizati%p lines (35), such that

it is positioned parallel to the ionization Iines
(35). The counter electrode (36) is positioned such
that its ":1"-shaped opening side faces towards the

downstream side of the flow of air. And, each counter

| disgllhaggé %19&{%(1(3 381 it S wik -id?i‘%s'd-s e efe@ﬁﬁﬁ:‘?t ITHE dRRBRLOGlectrode (41)

0 a sindgle nmesh plate (37). The di scharge~device
is fodflonBdsuch thitSe el ebiectngoflem (el fixia ehetntes (i) dics substantially
el ectrode 25 (42) which is a shared el ectrode serving
paralleldo agronhportion (#2e) okthe conrdereel¢cd®ile (82).t he i oni zati on

part_(32).. The,  di scharge. el ectrode (41) i L spose .
wi t himn theh éb%'cﬂwgibe& gRnfigyeasiony e el(%%@ §B§+ﬂ§ iﬂtf‘éﬁ%eg}, (43) is
.a ver.tically-extendi Lectr . holgdl\n

disPoseat AoRE P RoRS e P Tt PORion Aol B RR e clepizode (42

acrB QUL iscRArES ElePESIL 7)., ASidaliRWNtHetIdckB ﬁolairlg”ﬂn&'ﬁbérs(%) and
a maj or-section enlarged perspective view of Figure 1.

the Tivdnglinenibar @d) elecoimabiel 4 hitfal hmtedial. f iTheldischarge @lectrode (41) and
through a fixing nenber (44), to the el ectrode_ hol ding

thendedeode (hoBling mvanbes (48) seondvgevish ey olier thaoehi the fixing member
i B BRI ol SIS e o
sul%faﬁg%lhgﬁar%%@f g@%Pgﬁ gdgsc?xﬁr%% e’léfg'gsie?‘ gr#iﬂaﬂ@tth@%%ter electrode (42).

ar r e counter
An8! 8RtdiQHergt Alactrolld) (41)6s AnPYeddRSChosttsh faaRdri tgth@leleottode-faced
the el ectrode hol ding nenber (43) is 5 disposed in a
surfros i(#3a) melstivat the iftaoeedifte positing bptyreen dne {taaportipn #hda) of the

counter electrod 42 acrQss_the discharge el ectrqd .
counler) eleqtiods dd?) P8 ,ﬂ(lq Sckpi sk euray 4ia) b tberelocisgle holding
and 4?ge fixing nmenber (44) are forned of a netal
meﬁ‘gfre(f il . The di scharge electrode (41) and the
el ec hGc RO CRgl W gl b g adiRecRER®dnt power
thréE%ﬁggﬂg@%ﬁg?%% nengip&ﬂﬁ%ﬂ). Tﬁghélectﬁgde holdingp
soum@n{pewef dad)cdmsaah (49)ochiclo dpplfea disdhage altazes 48 dpthvihé discharge
lies 10 substantially parallel to both the discharge
clegiradst (#hhiand hecouniar eketreds @b Hiedugh-yekiage per sapde (45) may

t he di sch | ectr,od 41) . is di d iti
RVt R e
1o tfig. ﬁ‘fe%&ﬁ%t@%@nﬂ@ﬁ'iaﬁdrp Bf %géﬁ(/‘g% dtNfe i QBhroR UdviRN(40) is

(42a) of the counter-electro and the

desetibéd bpfakingaefdrenos taBufdSa) With refeeenet €igdt i Fegure Bola melational
menber (43). 15 The discharge device (40) is provided ]
expagsstong Lhiegresersed ayd. 6 £ B4A <cLib? émoreppegificallypldes B/A < 1.35) is

(power sour.ce nmeans) (45).whjch appligs. dischar
satished 3 Ads Bt Wasing dmeisiely bwes bedishires ftfﬁ)ctfgﬁﬂ (#Rgand the
ounter .el ectr (42) I.ah- Vol . NO ;
ol 980SR 3, SO RSN S i
elebtfodeN@i1h QRN 28t | QUnRATelectrddd (42). The concrete numerical value of the
spacing dimension, A, is as follows: 4.0 < A (mm) <4.6 (4.3 = 0.3) while on the other hand

the concrete numerical value of the spacing dimension, B, is as follows: 4.8 < B (mm) <

54 (5.1%03). In addition, a relational expression (2) represented as: A <D is satisfied

where A is the spacing dimension between the discharge electrode (41) and the

- electrode-faced surface (43a) and D is the width dimension of the electrode holding

member (43) in the direction perpendicular to the axis of the discharge electrode (41).
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Here, the concrete configura{}on of each part of the
di scharge device (40) is 20 described by making
reference to Figure 3. Wth reference first to Figure
3, arelational expression (1) represented as: 0.96<
B/A < 1.52 (nore specifically, 1.04 < BIA < 1.35) is

S T e

wigl diglfsiér 38)the BldciBirgs elebfodkP@AT) ReatiiemRNte i WRedlion of the
the di scharge electrode (41) and the counter

couttercelecsdde (4)ar thid diapeta rdemensiomef the alischaize eleofroden@1pBnd B is
spaci n% di mension, A, is as fqollows: 4.0 <

A <
theyspgeipg dimenglombefiprenche disehaeseatlersiodn £Hg ant! the ‘Eé‘i?fg giegirode (42).

R BT R R S R e i Bpension .

i ' I HOR; i€ NtRdpRSectibn - iiSn of

o 01 o 0, 087 SBIPOLABLEC T R0 e BnBion of

disch@tgéleehede0ei1 I fah tigdfixing Iherabd Wby is @l @at.r ohie- fuageeh wire is
surface (43a) and D is the wi dth dinension of the

compesetl 06 8 éurtgoled imajerdd winbraawity af3jotiless thea HPr.ect i on

axi.s of .the di scha

er dicular to th ) e el ectrode
) ThS sl RE HRetD) Riditoted bRar SRy P L Sritosgae iter (33).

T SBRGREREECRE e 0Bl RSB ey S v

supRratdnV Rs kerfhddCa THlafyace AY BRCEANstOtathyets (§RbNaLkatalysts of the
el ectrode (42) or the dianeter dinension of the

mangsehafagdlyedrelotatadyits ¢#thy peastbuB nictal fandy)spebla@f further activating
.di mension between the discharge el ectrode (4%) dgn% t he
highggeativity subsiencss dn (aoyv-temperging tlasmg gacstet by gi¥hasgey and of

is.faor of a wre.of t ten whose.di angt . .
priofsae iecdmBsifioh B Racp i ARG GEE Sl FitSfmesedp g e may
eGsed - €., the projection dinmension of the discharge

el ectrode (41) fromthe fixing nmenber (44), is 8 nm
RUBNEING OFERATION € i s conposed of a tungsten materi al

WwWth a purity of not |ess than 99% The catal ytic

fi | t Next; e yuiningipeasetinachidaswis pralaingsievich €10) is described.

el ecfrostati.c filter (33). 10 The cat tic.filter

(34) n#ber?fga?ﬂ#ymfg B S8y oSty e st aiep A bipwer 26
sl A Lol oblh of JREY balPol BF I LEHE0 TR Al ises throuh
the"BP PaResSvay(Ts) Wvithindl (e bAtngsS(29).0f Int dditng ¢h Ghis stard, aloltages are

fam|ly) capable of further activating high-reactivi tdy
ap@isgds bprioe DU powel swrtee (P @t the dopkzatsmapayt () sanddtobthe discharge

di scharges and of pronoting the deconposition of
devigg (4041 “subst ances and odorous substances in the air

gg g r HP %Igﬂj?%fl &%Stf?gl o&' i%JeN%b %G?lg(/]}anﬁgﬁglec%\llgm,&ﬂl}s? §f {eﬁrei%ll}%rge size

is 888 tdrhRRd by the pre-filter (31). During the passage of the room air through the

ionization part (32), dust of relatively small size in the room air enters an electrically

charged state, and the room air flows downstream, and the relatively small size dust is

| entrapped and collected by the electrostatic filter (33). In the way as described above,

airborne dust particles of from relatively small size to relatively large size are almost
removed.

In the discharge device (40) integrally incorporated into the ionization part (32), a
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When the air purifying devi c%(m) IS in operation,

the centrifugal air blower (26) starts operating and
roomair, i.e., a streamof air to be treated, flows
and passes through 20 the air passageway (25) within
the casing (20). In addition, in this state, voltages

|.e . I > t . .
P BBbc gt L BB PRAONED REUGSR Bhiabd | Se a o i
gefcitbd d theHidcBaigE td RAcEd g theQhfkS elbftf el and then flows
casing (20), dust of relatively large size 1is first

- dowastreaecbfiije aihpagsagewiay (28 theJkperated lowgrdshere plssagieleodn the ion

the roomair through the 25 ionization part (32),
wingd pesses threnght the alegh pletsl (375 iané fiows dawnstersm wigethemwvish ghe process
.anelectrically charged state, and the roomair, flo .
st B S, et ot 06 R L CIRAF Y s SOADGD (evaled species
r : I t ke fd .
oo ARREE, 0L LAY RSB A A Bfes arve
theP@dtiliyGé EdteP{(34)] QBT L FHiNG! 36119884 | thelebf deBorfbsiid ¥Rl Yemoving
| arge size are alnost renoved. 30 In the discharge
hameful pbsiands andodopons substancssrip tiieadied Amt, thet ¢lean room air, free from
ionization part (32), a 18 lowtenperature plasma_ is

duggnd, drogebrmiplemdindotous subaiances. dchlargeut gitp e ream; thypugh the air
' ene ed during the discharge is reflected from
blo%@%%%ﬁ_&e@%l ectrode (42) and then flows downstream
of T HEredktieanfts IRQBNBYs 4rd enclftll HERGHEHHof MY dUBSFY fectrode
plasma rides on theion wnd, passes through the sh
(41 katvad{ Bé couaadcel édtods (4X)ywhich @aans thgethbeip ofiidditdharge electrode
1Srocess 5 air. The lowtenperature plasma contains .
(41) i byporpesa eradvallyy worrb svtanithstine slug viathigh-spredi dectrons @nd aastivated
el ectron, iqn, ozone, and radical). Wen ihese .
speieg ngneiacs Oitigg S8 Gisies ot fe bissenty fEbRRERY thoever, it is
' (;34) J k- aeti
g St e B AL 106 (OB S BIERa t the o

porfidQ (44 of tRsEAMEe Sldchtodd @2 I As AnekulttdTeueh 8ihgefRM, even when
air, free from dust and from harnful and odorous

- thestigy stf athe edischarge bélovtrodo u41) reecomése wouo mut, hthe udjktandee betiveen the

(24). Here, streamer_ discharges_are

disghgrh %%@?@ﬁﬁ% the 50'81¢er|t Hectends A} Heheddcopsigie Besides, the
as{e RIS R8RS acMiPIE o S50l R gt oven

- whelt agol oat, Wok NtigUkhapet Rerhdii® $HéBadRdhi ORc8R8RYly, the discharge

el ectrons and activated species generated during the
chathicsarztic ge maimaihtl guee séieh theridisdhares elechrode ) betdméssworn out,

15 arranged, such that the discharge electrode (41) is
whereby#ecagies disshasgasias sigblpgenarated. to the front portion

gﬁgﬁ%&%{iﬁi}qg:ﬁé %re’gﬁcgcg;eﬁcll 'Ctg:g?e%lebeg- ?33\ 'ha@smge}:hé eel%gtlrcgdegffaced surface
(43a) is disposed in a position so as to face the counter electrode (42) across the discharge
electrode (41), thereby enhancing the streamer discharge stability. More specifically, if
the electric field convergence on the tip of the discharge electrode (41) becomes excessive,
this is prone to causing, instead of a streamer discharge, a weak discharge such as a glow
discharge to be generated. On the other hand, if the electrode-faced surface (43a) lies in a

position at a.speciﬁc distance apart from the discharge electrode (41) and if a high voltage

at the same electric potential as the discharge electrode (41) is applied to the electrode
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the tip of the discharge el egérode (41) becones worn
out, the distance between th di scharge el ectrode
(41) and the counter electrode (42) is held constant.
Besi des, the discharge electrode (41) is in the shape
of awre or in the shape of a rod, so that, even 20

hoyg%mgﬁ‘{ 1|§] 'b&g)| fes ﬁ)ome % Eé?l{é% B é’l&?‘ﬁ@@igﬁidconvergence on the

arge aracteris
tiphed fhe th’ﬂ:ﬁé&ge ekRtodd @)t has dirsshaniesitlagel dReRargd bdcomes stable.
beconmes worn out, whereby streaner discharges are
Tlstek’@hydg h@iénmtmdnbdr 43)deinbf meresstheidebteat nmle;:tlln@pohenigal with the
(43), having_the el ectrode-faced surface

. r
disphangs isiiote 1A et i Seenicitic field

cof P RE Pl e AR SR BT fipeli oy g

st abiplithdmodD o%iSP &E IHe! %’%hk%mergfthéthtﬁe & e@ﬁ{a&é-ﬁcéd Bilr g, (43) s

convergence on the tip i scharge el ectrode

dispesdnmbstantistly Jadlel tol the Hischarpé eReréde @YW, the B6kR@klectrode -
of a streaner discharge, a weak discharge such as a

@ @vi/tfer deshdisgace betiyeeryhaalischarge eletrofe (O ed the n@antci:rf electrode

trod -faced, syrface pos

oo e dhe i iy *B}Idstbﬁ sieBgode 4384 surface
(4?:1') %ﬂﬁ%g eev(eﬁ l}eﬁrIﬂe ltlé 0? a%t agﬁrq%g C( da'&&z%%%m out with

tm@ppwce@kdtr@}t e s@ﬂeeﬁéﬂcﬁ&eaﬂg% staehﬂy egmﬁﬁ&t&hm{cé@) it

beconmes possible to relieve the electric field
convhr géahaen orf thialischange cfleditode d@ ) iradiyposeti enhredde the counter
sult, the streaner discharge becones

eleéftf @2) relgire & heielestadarbiond ﬁgf% e, t&lkﬁ3§ proge rﬁfbtﬁausmg, instead
A Py e S -

“The Qﬁs%ﬁérgé"ele%%cﬁé Eig? id, fho%@eﬁld Bgedcneg}eelt@ th§ exegt%&@fae& surface

on thetip of di’schar gé e ectro
(43ap kélatredto fhe rcbhﬁemleetmdevﬂmg tAs b hresulty Ememeﬁﬁchm’gai are stably
the el ectrode-faced surface (43a) is disposed
genggaed-antial |y parallel to the di scharge el ectrode (41)
nei t.her

i st B ReRngRRe fioe eﬁ%&a%a%g@éﬁ’e@n Bl <y h lctrode
holgﬁlgc 2 g%k‘: C?\?l?aeﬂ‘l? 4%-3(ﬁllgr nic ne{:j eﬁ%e@nﬁ’ﬁs ?%JY\I?Z%E fhgeposmonal

trode-taced

relglonfldp dedfen4Ba Hischa aéctrcﬁiéqql)'\hﬂﬂ thd €ouintd? MctiobE (42) and the
di scharge el ectrode (41) becones worn out with tine.

_\_)

cleptemsiorhgidigt membkie(48). r edlseby diis chastpamst discHargeybecsmes stable.

further enhanced. ] n addition, if the discharge

el eciFdadhe grgratian By dhe senrrefe popfigugtion of caeihpart in Figure 3 is
des Jﬁecgrode (42) relative to the el ectrode-faced surface

? this is prone to causing, instead of a

St r eRNBEscHbSE MR8 Sthe e@eﬁ@ge dbpichsr BR ééeﬁberﬁeocﬁmeﬁﬂyusﬁes the
di scharge) to be generate 15 The di'scharge el ectrod

fordgblng thsce relaiong exp@bssRBs faingle alicereldtondlspression (1) represented as:
el ectrode-faced surface

0.96 < B/A <1.52 (more specifically, 1.04 < B/A < 1.35) where A is the spacing dimension

between the discharge electrode (41) and the electrode-faced surface (43a) and B is the

spacing dimension between the discharge electrode (41) and the counter electrode (42); the

relational expression (2) represented as: A <D where A is the spacing dimension between

the discharge electrode (41) and the electrode-faced surface (43a) and D is the width
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(43a) relative to the countejgel ectrode (42). As a
result, streaner discharges are stably generated.
Furthernore, since the discharge electrode (41) is
firmy fixed to the electrode holding nenber (43)
with the fixing menber (44), this stabilizes the

diR&sidd smad ele@t@odeq{(ﬁdlh% Riber REH e aR diRetish %&géﬁcﬁ&ﬂar to the axis

el ectrode (41), and the counter el ectrode and the
of ¢heeditcharke distrdda ¢ lepamdethe (el Bjonalbgrediont(B) seprdsheted as: B/E > 20
streaner discharge becones stable. Next, the operation

whete Etis the W@ﬂ@t &Emggvion glithe disahasge eleewiodsafdl) irplafyeyte Eegsurface

oS 6] 5SRO BB TR AP TRL #ge co
D37y B LA PRl B 0R805 0 1 Begp coune

clestrdded@2f.nore specifically, 1.04 < B/A < 1.35) where A
is the spacing di mension between the discharge
el ecWitidegdrd 19 themelatitral expressiandé), haeleerdy ulesaibed b3 Bagking use of
spaci ng_di nensi an bet ween t he di scharge

dBis.th
Flgglirr]@o? r’iﬁ‘géﬂ( 3".1516 %#lHe oh B/2 dakdt below le% rtigegormys PItOH% t0 causing a

glokehﬁéﬂla%atlo bg é%rrleerit dongé%% rtggr it %% f‘ailée % ]%/?ph g{rca% & 35, this

1nc?éa§€sI kipd ?enﬁéﬂc)y ﬁﬁﬁu&@ Spfek egénre%%nf ag@d a Sﬂéﬁﬁlﬁcﬁe( thaRkenance of

and Dis the width 20 dlrren3|on of the el ecfrode
gerfendtitign gtabie ndiethatges ) bacomeh alifficuirct iFarth@e rspatidineohsa geheration of
the axis of the discharge electrode (41); and the
dlSﬁ@%ﬁSuaéﬁmlurekmcefg@nréhbw}nqsebﬁf@glént Qul thesothey and, #0l.04 <B/A <
di nrensi.on of . the disc
138 ey belS pithf I s e g1 Blohiele o ok BLbs espegited.  Asa

di mensi on
resm?elt E&Bgfeggﬁarbgéé{o g%ta éegaggt bgé ft}é%&eghgg%&? S the spacing
di mev4ihaBgdre toveie Relttiéhall e BRIHE2R i Ltk lspalend diklensing, ANBecomes
counter electrode (42). Wth regard to the rel ati onal

greebcpﬂ@séhwnd(thyh,rnm&oal P cthibywerksny thp adtlcbyofirtlhk rshgtlr@;befagéd surface
9 f th I f BlA

) B MR g Bl o B g o

Onég Q&elgl%ﬂl ﬁ’iteig gtr%ﬁ@ﬁ(‘llb{ QF{he g‘lnf%na;l ﬁ}gg ?s%lo\clrjladgg%p%sented as: A

A excee I NCreases

< Id QeHiidfed RIRE ks@RRahat the BetiddS o PreliBGiHE khe &lB&nB’EHe[H %}ﬁ%?g%ncc on
of generatl ng stabl e di scharges becones difficult.

theRigr ¢fhthe dissharge tleoeodes(4yp iscotutined) thérebydmakingrigpessittle o generate
Iurallty of points becomes difficult. On the other
Sta}ﬂﬁﬁ‘&!emqf dischrges. B/ A < 1.3 5, this becones |ess prone

L0 CREFLANE, %0 LSBT, JE0E B 6% g
th§h{c?é%gt%r thdl WiafAbO%he diameter of the discharge electrode (41) relative to the
dista.nce between the discharge electrode (41) and the counter electrode (42). As a result,
the discharge characteristic becomes prone to change due to the wear of the tip of the
discharge electrode (41) and its variation, and the streamer discharge becomes unstable and
discharges in a plurality of discharge electrodes (41) become uneven. On the other hand,
if B/E > 20, this makes the width or the diameter of the discharge electrode (41) small
enough relative to the distance between the discharge electrode (41) and the counter

electrode (42), thereby reducing the effect that the wear of the tip of the discharge
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15 Wth regard to the relatignal expression (2), if
the spacing dinension, A b 1omes greater than the
wi dt h di nension, D, this weakens the action of the

el ectrode-faced surface (43a) relieving the electric
field convergence on the tip of the discharge

oSS R SIS P8RS, ALyl BRGBRg Hesi o

prcﬁﬁ’de ﬁabie stkbanfer I¥chabtLd In tabdhﬁoﬁ‘%? W1§ arrhill sh&?t}ﬁ@ B'/E’B* 30, this
relieving the eléctric field c convergence on 20 t

_ mmmwﬁmehmrdi@f&hamgacﬁk@eigmde (41) is obtained,

thereby naking it possible to generate stable

EFSECd Sl THESIRAT JAdBONINMENDnal |y, with regard to the

{hi 645 EFBREL E0ire T BsbFmbpEmarL i S5clated Hestiode (41) in the
sh 'eso?"la %r 0 %5 > eé@stdh?k%gﬁglﬁf% ke ouﬂie§ El%@t(f de (42) in the

etween I SC ec COUﬂ

sh@e@ﬁ’tar&@& 04RAt; e \@hérﬁ‘ﬁib”tﬁ) ofdhe Hﬁ@hﬂg@ gleardie (41) becomes worn
Ccharacteristic becones prone to change due to the wear

‘oun thetdigtarice pevfeet kiee disihargeatagodd @d) ambibe caiijteraiettiods (42) is held

variati on, and the streaner di schargi;e becones unstabl e

congtamnt aafl bt shapesof ﬁleatlbl it rtap idischagee (ilectiede dd1erespaing yaehanged.

Thisifoberig REDTS) PR BlEHOGPAP IR (HE PR shaiprigtios apd P sreamer
dis‘gﬁeﬁgefs%ﬁlﬁﬁg E@Arlﬂmgg{' g%ﬁbxﬁse ls&dH ¥ethb %eﬁé}ﬁtléh 8F 8RpAk due to

en t I schar ge ctrodé (41) and the counter
theddhasgeciish@steof(tHe disclidigy elbyirode d4b)i wigh tilie add figcgenehaion of a glow
the wear of the tip of the discharge 21 el ectrode (41)
disalpadgd msteachmﬁ the generdioneot @nstmmerdil%mpg@n bagveidedsul t
rovi de. st

it beco ssi bl e
i schtgBen Perachith hoamigenent el BF b ede Blhe pepgber (43) is

i - B B O e

int&lps i tRASHARNBMUE it betohles pbisiisit 6 rdIRE MRNElecttiBdield convergence on
di scharge el ect r ode (41) in the shape of a wire or

thertipdofitse disdlprsedectols (401 whdrely thestaddnedr dissharpeisdottheretabilized.
el ectrode (42) | n the shape of a sheet so that ven
whentWHETPPES, #f bacamey peEHdF g eenesgiertahle peamesdisrhagges by the

rolliPif piifeem it ik B1PRAR AR Tt DT OBARHT subsrapiply porte

to BB ARbe BREIRG43)ARPI0CRe EoRdri dRocBldd Eﬂr )y @b ma&)@:ﬁ when the tip

el ectrode (41) renmins unchanged. 10 Therefore, it

of tictisvhargp @isirbe(41) bevdndsairadualle vebirs ohgmgither the distance between

characteristic, and the streanmer discharge is

- thesdisdharge adettrode &‘b‘r)cﬁndgﬂly cowrteihélectende Jddhnersthe stance between the

di nge‘?rjla Igﬁcgq,eggﬂz a@gtar kd%gc?rwtilg-f@ﬁeghsq aﬁ%%gﬁn?}%gggs tﬁe discharge
eleSGO& y 9 rchsg;)seﬁ 8o ’L‘EE %%@é&ﬁa fal:&?étﬁﬁage gthagpéTatlve o the counter

gener reaner di scharge, can vol de
electrode (42) so that a glow discharge is less prone to being generated; the fixing member

(44) for firmly fixing the discharge electrode (41) to the electrode holding member (43) is
provided so that the positional relationship.between the discharge electrode (41), and the
counter electrode (42) and the electrode holding member (43) is made stable; and the
foregoing relational expressions (1)-(.3) are satisfied.

In addition, in the present embodiment, the power source means (45) is formed by
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In addition, because of the rangenent that the

el ectrode hol di ng nenber (4 is 15 disposed face to

face with the counter electrode (42) with the

di scharge el ectrode (41) interposed therebetween, it

beconmes possible to relieve the electric field

0 h ' [ r <Yes| .
» GO SR PESF sl S DB il f PSIFRI6 B fl 88 She discharge
desit@RA0) £98wel BESNRI BRASarishh VRARL MBS sP WeiPh@sd Bower sources are

generate stabl e streanmer discharges by the follow ng
employadgenment s: the el ectrode-faced surface (43a) is

di sposed substantially parallel 20 to the discharge

el ecFumepamprl ytheidischasze Rlecisedant4d) iefemiedorfea mpggriad pf tungsten.
st oEvSatmgRa e ) e s o METRES HEE 8 Bipote

i y f . t
BRI il SEAREAREL PN TR BY bR e Bt 1
ad@HBR! SiRdethé %dgs@ﬁqnat&@al a8 Gt Kighl endl@ge poistiaddas @ighddepree of heat
changes; the discharge electrode (41) is disposed
comb@tieity, tthis trbduces thet wenteffthe dibchargé aleetr¢di3ehl) dut 40 itheedischarge,
to the counter 25 el ectrode (42) so.that _a gl ow .
thegghyc igahageings thee dirabilgyetherrobei A addiiom: Bg; gglep, afggal has
. (44) f f i fi X h '
cn a5 rige U B SR s Pl ARGt LD HeBEn & FEH Ay smant
Sofe 8 (G sl P AABORILR, e i

stréadity disobarphstakiliect rode hol di ng nmenber (43) is nade
stable; and the foregoing relational expressions

VARIATIQNAZEX ANHLST OB ST BMBARIBENTn t he present
nmbodi t, th .45) | f d .
ST e S RIEE SRVGE TS A3 5 LA B e
mﬁﬂ%\%@ kﬁg (%a{y?ae!%ﬂﬂ&?gf #E SarhORirld O%Q@I%ategﬁ\éﬂs Ge (ﬁlé@&r@t electrode

I'n" conparison wth'the case where pul se

(4POVBIteSRAHTEE She eRctreNAYias mdmbick 43yt ahe fikig member (44) may
di scharge electrode (41) is forned of a material of

be farngd tof . diffGesi kinkof hetat walggalefomdhedisehiargsadecirode gH). In both

d f hard , the di | ectrod 1 :
caﬁggé}%g é&sdiﬁfgégg\%z%‘g‘ga%(e@} Ia%i a:e%gfrg@ﬁilfl:olfrlﬁge e)r (43) electrically

facil i . fact _ y )
colfif b B 6 BRI S0 OR] Rk IERSARR o e e
el fRIDEERABAEEM ME 1if@Bthe dIRAGKSE biekirbde (41 NdEingaHe dRGharge.

. the wear of the discharge el ectrode (41) due to the

di schaadition, tihemnglhe ariget sud thhethdusladtiolde thyldihge meafber (43) is
In addition, the tungsten nmaterial has 10

forstedod en ensulating snateriel Whylpen thethes hendrthe Rgingimesther i) is formed
o B8 o RS it heplBe T U e
ho@?ﬂ%g ﬁéﬂb&@i(ﬁﬁb WY PLAYRAERS larifhtiof | dF HEPthe A1RARRED AN the electric

potential of the electrode holding member (43) gradually approaches the electric potential

of the discharge electrode (41). Consequently, the electrode-faced surface (43a) of the
electrode holding member (43) likewise acts so as to relieve the electric field convergence
on the tip of the discharge electrode (41). Accordingly, also in this case, streamer
discharges are stably generated. ' |

SECOND EMBODIMENT OF THE INVENTION
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VARI ATI ONAL EXAMPLE OF THE F| RST EMBODI MENT | n the
first enmbodi nent, the el ectrdtde hol di ng nmenber (43)
and the fixing 15 nmenber (44) may be fornmed of the
same kind of netal material as the discharge el ectrode
(41). Aternatively, the electrode holding member (43)

d 4 be f d
it 1 W eetkieRte B %{rga‘ Tnd® e %rea%&”ﬁgmmog?n%dgs a second

T T S

dls%hﬁ'gé dbwad (40) of Ql'iBjﬁféi el\.‘Yb&dlm%ﬁﬁ h Aﬁcﬁﬁﬁnglﬂ iR Wk sdeBfd embodiment,
fixrng menber (44), this nmakes it possible to relive

ontynthe 26hfgduestioniof thed dsoage dedre 6100 és dusclited. ti p of the
di scharge el ectrode (HOS during the discharge.
add| {n dhe, disehasgsy dpyacent40d nddhe Seram tmbodﬂlnenteltl@celﬁ%&e holding

et P A s o LR oFR ) g aher by @ st

m&zﬁ%eﬂnﬁ gﬁ?‘ﬁ:@u Clﬁﬁs g ‘?599 %ﬁ*%ﬁhﬂgssﬁi@&” "ic silfﬁet S member (51)

case, are accunul at ed

incPhcRe tar ﬁidﬁ pdﬁ@tﬂ% W@udﬂfi’mﬂﬁdd 48 of Ryfilsh ﬁmeged(sn@j ar wee$2v), and a
during the discharge, and the electric 25 potential of

seqond fhinge t(F2n)earh @ledurcm@ ﬁaeatbarrfa(ca:{)l?»@rwljl@hlw )‘l tepgrfoems e second
the el ectric potent e di schar r.od
ﬂa{lgplss % é@ﬂ@@«“ﬁrp@e anflﬁe P&f%bh&lee gwfrge@&‘e‘ ﬁl&@ ds %i@% from the

' secogd ffénge fézggt r’ﬁﬂ ?ro g&?ﬂgﬁ% 444&)4'15) rJ)whHe%Mm?‘ fis ﬁﬁt ﬁ'itﬁ% folded

ergence
paﬁl(m)f trhe fgldé&?ﬁftqﬁué)' ﬁ%ﬁﬂt@& t6 $bld ﬂﬁcﬁﬁé Q;lr fi&ﬂ )éhap@ﬂ&@scharge
In this case reanmer discharges are stably

elegoder @ied. 30 SECOND EMBODI MENT OF THE | NVENTI ON 23
Wth reference to Figures 4 and 5, the present

i nvehhe sheepmeial qaember 8o St@ﬁ’é‘é%l steelplatgriaymg s thickness of the
ok R TS B RS e g  mgotn

.ane a%&g@ﬂ?ﬁgﬂét@? f‘nenﬁﬁﬁ@f giagly, in the second

ment he con |gur ation of the discharge

deVl ash641Q) hdnﬁevéﬁﬂﬁrrlotﬁdhat&hé dischagd erclategdl P viot @ecessarily a
(40) of the second enbodi nent, the el ectrode hol ding

sepasiberen(besjo bafirmlydixei %o thy ehesttode fixing)plate €44)nt égp@am yrords, for
PR O g
(4%’@% el&?l de tﬂ){i‘rﬁéﬁg?es ’dqth%a&% l{ag%)bgl g dgﬁ) ggagg%e 3 formed

intbgr@ mﬁﬁyﬁéaﬁ@ofsﬁébt%e%bf&ﬁﬁnggaced surface (43a) which

is a bend fromthe second 10 flange (52c), and an
el ecThedkctrode-fagedosrafaee (43a)iis fprmediver dach 4itde oﬂrthc: hleb‘soéc fixing

bend fromthe second flange (52c). The electro
plafs g Andrwith zofsrencs torigirady 2 single elscireds fiying wlaée (44) and two

electrocge-glced surfaces (43a) form a single combination, in other words a plurality of
such combinations (not shown), each comprising a single electrode fixing plate (44) and
two electrode-faced surfaces (43a), are formed at predetermined intervals in the sheet
metal member (51).

Also in this configuration, the wire or rod-shaped discharge electrode (41) is
disposed parallel to the front portion (42a) of the counter electrode (42) and, in addition,
the electrode-faced surface (43a) is disposed parallel to the discharge electrode (41) and to
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part (44a). The folded part (44a) is caul ked to hold
the wire or rod-shaped disc ge electrode (41). The
sheet netal nenber (51) is a stainless steel plate

having a thickness of the 15 order of fromabout 0.1
mmto about 0.2 mm The discharge electrode (41) is a

ﬁf nrg Sm‘éﬁ}rg)& %We géporgglg?yn g{feg)dnv%]%q?gtpg nggg%iogzqﬁgl; g@Sc]h%rg%ectrode

4 S
(415 %‘é&m? n'}(n &%tl xed dlg %%?%I’ gigét irh)é&gc % ?@ﬁ%ﬂp at e e eiecmde
@1 '&n@ttﬁéedbu%f Qﬁetnfd@ r(42)QéﬁHi?1|s fncHafBedBids BEA tofdeadit aﬁﬂ m addltlon,
the sheet net al nber (51), the el ectrode-faced
thes stidpace RO t(}ﬂaﬂ)the ﬁisehaige&iactrdée (4R remapisatubstanddily anchanged,
t he di scharge _el ectrode (41) may be fornmed integrally

themgbyrm@lﬁ%g Bpossikieto graewte akde éfé%amf:g dlsqir:?éges

g:‘ e? %é‘g?e? 3@%8 %E‘?‘?%e cgqaggeels( %}31 ize et%%gngselnge%t that the
| f
RERE A IS e

theSdougiee clebfiitie@) &l the Arral geeienyHat thealigthatzaklecitodd (4P is held by
such conbi nations (not shown), each conprising a

theselagtalediixdng plade (44)xdonthaipthet ;g)s(tmyll tetationship between the discharge
el ectrode-faced surf (43a re forne
elesmfe@é} P18 CIepP el fubioe LD raind Bt bich is the same
this configuration, the wire or
asfhgé?rgt gr%pngchar ge el ectrode (41) is disposed
par akhﬁ urtiReh&R, e @%nﬂ%&fﬂo@ﬁn&ﬂ&@b ni%ﬁ(eé 1 Bo&MIE tefenerate stable

el ectrode (42) and, in addition, 30 the
strainma‘.tdmﬁm:gésabﬁdaﬁsfyrhgdhe (el@agnal sxp:tesspms ét)-(3ardabdritedtin the first
the di scharge el ectrode (41) and to 24 the front
embedimiedh (42a). Accordingly, even when the tip portion

wﬂ%‘rﬂ@%@@@%&ﬂ% G T SO B R charge
el ecwlfhd lgée) toaggum RS ESh Rl Gt iR Qaridthal %ﬁﬁhﬁl& of the

unchange constant and, in addition, th

se@hd%b@ﬁmﬁd’me tInphefirdt Rarighigah ﬁ@qﬂe,l €lohg ockn- fdiﬂ@mg member (61)
remai ns substantially unchanged, 5 thereby nmaking i

It
' is podss Beeledradenokngmemist @3bt rammsmcfpmnaamber%i) is shaped

ke E%te%?r?é%@afa# s RGPS Mg an e gt Eory L ace (430

f ct, .
o SRS O L %et%? S PR i o
staﬁﬂésar@@élre NThd RRdet tgaldn®alRE q62F h@ﬁdegqlen{aﬁi)paﬁS(ma) @xtending
the electrode fixing plate (44) so that the
th:pm@ thednsille & ket iesinsthimpingehewber Gheindiosginatigpd di@ction, a holding
el ectrode (41) and the el ectrode-faced surface (43a
pigce ke scul sadh dwrgeds up ome the Blap partdae and in pressure contact with the

inner surface of the resin-forming member (61), and a fixing piece (62¢) extending from
the main part (62a) and holding the discharge electrode (41).

In the above configuration, the electrode holding member (43) is the resin-forming
member (61). However, as mcntioned- above, even when the electrode holding member
(43) is an insulator, it provides a function of stabilizing streamer discharges. Accordingly,
the first variational example provides the same effects as the first and second

embodiments.
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as the first enbodi nment. Stié# furthernore, the second
enbodi nent al so nakes it posSible to generate stable
streamer discharges by satisfying the relationa
expressions (1)-(3) described in the first

enbodi nent. 15 VARI ATI ONAL EXAMPLES OF THE SECOND

Ew%l%ﬁer%{emorﬁf e dctﬁ?ljeQS f%h% s@cond dd&ﬁﬁgﬁ%?e&%le of the

a first varlalon secon

seddhdtetboblinichk. Vﬁrmégé&ﬁéhaﬁa@ﬂﬂﬁﬂ SanPld, 8980 BRI dTh fhember,
menber (61) is used as the el ectrode hol di ng nenber

a {18} meibhenanelwr {7 f)oisndnngoyeelniybich (Ifad subsiarsiaHpeble sim&ehape as the

rectangul ar cylinder, and a slit (6la) is fornmed in
elqcned@htgémga@@nbﬁdm shernde &iguesq ands. THee shegt mgtal member (71)

s %n‘?#’bﬁwd%i;‘?npahétt%°@?%@ﬁ%o.traﬂ%?@ﬁ%té‘%a@% Sl e £0fe gt (44a).

6§{eh&1t cﬁj)a:%e@{achgﬁg (@1)“@'@@2?&1&?% r@%nﬁ])ﬁge%r?te%g fﬂ%%gls)late (44) by
Welldlﬁgl t@ﬂlbﬂ?irtldhsf &6 cbRtrucRd kit sathe viiyahigt théiZ Buritetbar@Whown in

turned up fromthe man part (62a) and in pressure
Figiset dend Wi arh cohsgructadn e Likeuthe @zample aflfdgures dranddo, misrthe stainless

d a f|X|ng plece c) extending from
steggplpﬁeoppaﬁqyl% )@ggal Artbickagsgio Smfrhg, gg)m 1sused. As

the 1{11?0 I,g%%?ecﬁ1 Agl«‘]}é 4%&% r%ﬁg abo Slé:v?@gf% %iémp%eg I%Ealfo(%llt ﬁ114 dnm is used.
Membefe (R metdd WatiHer (75 19%%[)9!?% BRAY SourRMede B (42) with a
the el ectrode hol ding nenber °(43) is an insulator, it

fixireomswleter 22U nAtthwgloﬁot&ha@nldu@rmmsﬁdaﬁy,nmb fixing msulator (72) is

di scharges. Accordi gg the first variational
Prossidassit saghr lovgitnsinal ped ahive cepftercalectiade (4. f The arranggment that the

shief SR e TS SR o bt s et U PR dee of the
| |
ﬂxzf%‘*gﬂﬂaéﬁl;@?ﬂ%@%@éﬁ R RAOOIRE Ahe8S T henber
(71) With ssfpkocerd F\lglufeh8h&ﬁres ostoant & ahiky vafigtigaMexample of the

shape as the electrode hol ding nenber (43) shown in
sedoing Laneldimentd tlTehdusiwematmalabxamitzea f@l‘mmgsmpmbm(Sl) of a

ovi ded, at t [ e electro ng
cofdpgive yisim i edran a@&ﬁfﬁg?‘? © bolgmg meiRey eﬁ@; oz member 31

incm ? %%m? f%&%ﬁ 4 ﬁlﬁz@@ @'15)11&6] :I&L é@c‘i’mg? f‘xﬁheg plate (44) which

exteRds! S@REIR BoBORS hidie e (811)t @Eer&ﬁrtﬁe ﬂ@&h&g@&leéﬁ@er@l) formed
counterparts shown in Figures 4 and 5 are

of e onpstenctireds firnkejoiied texiangbarodt fximgpuplets (44)ab§du]&ascanc weldlng
the stainless steel plate, one having, for exanp
In pdelitinnas i B expoieoofFiae o thy, forming imerlkes d81)As HRly fixed to the

counter electrode (42) by the use of the fixing insulator (82).
Also in the third variational example, the same effects as the first and second
embodiments are obtained.
THIRD EMBODIMENT OF THE PRESENT INVENTION
- Next, a third embodiment of the present invention is described in detail with
reference to the drawings.
Figure 11 is an exploded perspective view of the air purifying device (10)

according to the third embodiment. Figure 12 is a view of the inside of the air purifying
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10 the discharge el ectrode (#d), a tungsten wire
having a dianeter of about 0.14 mmis used. The sheet
netal nmenber (71) is firmy fixed to the counter

el ectrode (42) with a fixing insulator (72). Al though
not shown di agrammatically, the fixing insulator (72)

devige IOV WHet vadwedafibim| boge.t Ubikeahe afttmaffyingedesen ey of the first
el ectrode (42). The arrangenent that the sheet netal

embodisesnt,(the aii purfifyingl devidex8d) tod théshicb embedimeht it » dwesehold air

.the use f the 15 fixing insulator (72) is
PU§ é@%&g eaf@r gener J@%%P%ld@maﬂ%%?féé“@k and 5. Wth

refe n e to yr.e 8
var | 47 & R elieb ool el RIRER MNP of pbopeike casing
mdif bbaly ?2@5 bad LG wEKR P Jﬁne@aﬁcpﬂ FoROpI IR TR Wﬁl%ﬂ'}s Bbufed to the
conductive resin Is used as an el ectrode hol di ng
opee et of thEhasihg mmimgodye@ipr AR Bhictiomepenites (28), through which room
substantially Hshaped main part (8la) and an
alreﬂS@cgaSGQi deftiepiedds Praamein( air@)fommdcm tweh side endaces of Weragsipg main

ol I o T By RS B B o5 b0 By e o
suﬂf%epcggtg% ?lé)‘hp gé ﬁﬁt) Oﬁlnacfd'l NGl & a(ﬁg’x)nﬁﬁyof the tqp eplas,e of the

ion, as | e exa
cadfmgﬁfaﬁl Hodyt m) B&aﬁé@nﬂ% ﬂﬁrﬁh@k pﬁa&éls &S ail |blld'(i/dhtfo|p61ﬁﬂg (™) through
counter electrode (42) by the use of the fixing
whmknﬂmumnﬂQWEbmmmm&p inthe third variational exanple,
the sane effects as, the flrst and second 25
e nbotiP Rt ithip Eheqasiag main bady RD EvRAEDI NvEKRECVRY fﬂitﬂlrough which

R VBT bt o LB, BB cpenine @)
AdBE&], R S& ukRed HEmAnAWHRLYam ALY Be Hbw SF AP (R RIvR4 %fhe dn Figure
perspect | ve view of the air purifying devi ce (10)

12 calongliting afro phdsagdviayr (59 ndre i I’f&lﬁttuonﬂl geoton 1B0) Slnéiu&mg\l\ﬁanous
of the inside of the air purify % 26 device (10) when ]
coppengats for auncligning, and & eentriiigal zﬂr plamer {2 douidisiribution of room air

e first iment, the air purifying device
ﬂmﬁ“i%}tgf)?ﬂpﬁ%qagwary&y&‘rbodl ment is a househol d air

puri ﬂ{ R&c@&‘é‘l Qe%ngn‘i_’ [3(8?%6%%% Gﬁ%@%' aﬁ%{aﬁ D Eha%ﬁ?feeﬁlter 31),

use. ealr puri Vi €S a Ca

an ﬁ(ﬂ@éatlﬁﬁ@ﬁrt ug2)k d@schﬂ'ée lde¥iee ¢4, di0ele&rd¥aitia fhtéﬁﬁiﬂ?éﬁd a catalytic
one end of which is opened and a front plate (22)

filtos(3dh aresdinmsed énl sequendeeftorogbn sidadfdhe fihnt plam (3@). mdnraddition, a

bod tion openings (23), thr h whi c
POV, cﬁ.meaaé(ié) aﬁ erdscharge %‘ﬁ?ee@% dis fit acegt tg the rear lower

f bod
sdp 3 8 ol AR bR PO A Rl SR W 0y 2y
and TRe bltéeﬁl?&r(?’?f isQfisfoB& §d &ftkap and collect dust of relatively large size

present in the room air. - The ionization part (32) causes dust of relatively small size

passing through the pre-filter (31) to be electrically charged. The electrically charged
dust is entrapped and collected by the electrostatic filter (33) (dust collecting filter)

~ positioned downstream of the ionization part (32). The ionization part (32) is made up of

a plurality of ionization lines (35) and counter electrodes (36) respectively associated with
the ionization lines (35).

The plurality of ionization lines (35) are disposed on the front side of a corrugated
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surface of the front plate (22). In addition, forned
in a portion of the top plate of the 10 casing nmain
body (21) adjacent to the back plate is an air bl owout
opening (24) through which roomair flows outwardly.
Formed within the casing main body (21) is an air
mdialss qA8VRYVIf2 2) cotiipated hoyiborihl crbQOsBcBdd of hawgsizbAitaImtioBe section
air suction opening (23) to the air bl owout opening
shiyd)like aeriemgfddparicse beqimenchahctorn Bhe nghe peaemt smbediﬂfent two
t he flow% alr (the lower side in Figure 15

cogpeRe! meam ETSr(3§b§§é]W ‘erzﬁae righé siderapd op tb?q éﬂﬂ %%trpsmctwely

| d
o g i BSOS ey AR Py o
frcfn@@ﬂhadﬂemn'gpr 9590 ah(li‘ %aéﬁ rlolﬂﬁﬁﬁﬁgﬁﬂ@i@fgﬁg@ﬁt%a_riﬁeextends across the

functi onal sectlon 30) is forned b

- coftigaepmembtr GBpfrom theE ®pfdnlitte the(lﬁ)it))m erdrwitldn ieacht frén-side opening

art (32), a discharge device an electrostatic
(%) t & tb%}her Ao, éha:mlmtmal@troge)( 6)| assqciatgiyviththe ionization line

PPN it Pl o oo BBines e oot s Bemas W3 of i comugated
mdHiIRE P5¥)J° A #ﬂ?ﬁé‘@}s' %cﬁi Essrﬁgﬁqgg%gg%gé}qg'ﬂ%et fedrali€ Hiter (33)

is dudiplditb agm@‘@él adficérk @ thewﬁ sRIetfthd ddprughRd mdnshel (3)0sed

to entrap and col | ect dust of rel atlvel y large size

pr es&he dissharpe dedoen(4l)rinclilies a @hlralaylafrmmmtge (ef%?:):rodes (41) and

causes dust of relatively small, size pass %
Cowﬁ?roqmr (4} @ChPPPfeﬁlte(t%; agsgeipied élsglaztrg¢ @aﬂr@de 41).

char The el ectri,c d..dust i.s entrapp

ana TBF disEREe® ool Jask if GBPREL KRS Y wise PEAETATE; discharge
ele?%’a‘?ei%?? SO D HORRY LUEBE e OUATMCE MRS OB, s ghown in
Figipe dB(Ay whichrial dnt ynlﬁxfgecil QRispadtivenvibwneSthe 2fijcharne device (40), the

counter electrodes (36) respectively associated with
dischasge electreds 6H) Iis dispogedsyithiB(r Reesige (ppaning y(38}) of the corrugated

e 0 5 BB SRR b Bk b 4.
ThQ %[e'cfrgﬁk% ﬁildﬁlgqéé}l?eggh%)oﬁ Jfg%rgﬁdé EgEIL ﬁ}%‘f‘ E(teﬂas & ortronital Ellogéq section

shape ana aracter

shapéd llkbla Japethetd RB&Ha QARQSEN and WRlurflay of ¢ ing plates (fixin
nmenbers (38) are di sposed on t he ?N?ght ZI de@fgﬁg& ognpthe( g

meindrs) d#lewhich spye dorimed so. as tn berddiorwardly :&mrﬁQHder at speeific areas.

front side of the corrugated nmenber (38) ar
Angy Eheawr?yoromd@ﬂhﬁp%g isefiages @ﬁ@iﬁ%@lk 338%)13,13015% blé&"cﬂp part of the

ol 8 PP Rt B 3 G o
e 8 A e PSS (001 e
thetwey asodeseritied @abovd, beth ends of the discharge electrode (41) are shaped such that
they vertically project from the supporting plate (44). In the present embodiment,
tungsten is used as a material to form the discharge electrode (41).

On the other hand, the counter electrode (42) is formed at a first surface (rear
surface) (38¢) within the rear-side opening (38b) of the corrugated member (38) in which
the discharge electrode (41) is disposed in the way as described above. And, the first

surface (38¢) functions as an electrode surface which faces towards the discharge electrode
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(35) is provided on a wall §¥£face formng the
front-si de opening (38a) of e corrugated nenber
(38). A nmesh plate (37) which is disposed parallel to
the electrostatic filter (33) 10 is coupled to a
surface adjacent to the rear side of the corrugated
(TR MRethid W&, theldighdioe ehRfroge gﬂypﬁfecﬁﬂ%}mhﬂﬁé WilSdrifng plate (44) is
plurality of discharge el ectrodes and counter
dispbssdt mﬂﬂﬁﬁtu(lli‘yZ))araHdhtooﬂﬁ:osllettﬁodeOsmfaSe axfs@el @luadr electrode (42).
di scharge el ectrode (41). The discharge el ectrode (41)
Disppsechabdee pmes aadviowier ehdy of therh@urd¢rs@1hqrcg1@ (42) oz tar sngeer (46)

1nt%g)ﬁ‘%féllrbs d Spﬁ%gglg% cf;rﬁgig %@) %ﬁ}céﬁ &s ﬁé}lﬂ ﬁ%t eﬁl%m43) In
theeﬁjs%“@?ﬂb&ﬁ{f%ﬁﬁarg ok (B S8kt 1 RIRGHAG, 2 P figance )

frofn @ Mp-oTIREdi QM Fe R (38D 412& hB ow s daabasl (4%1@&@1 constant by
(38) and is supported by the vertically-extending

theedpecdri(4fje hol di ng nmenber (43). The el ectrode hol ding
menber (43) is fornmed, such that it has a horizontal
cr osKemedhé gpncrep foafismpaken of Faphpas cofihie alisgharee device (40) s

AP 6 Sigvihb e Fome Qs inagPo PRgo Y alprfishted as: 096
< ﬁﬁ‘pk i (iﬁ&glsée(ﬁfigaélfyoﬁ Tk 8yASPpa5] isG ﬁgf?é}igvh?rgr]g is fH3&pacing

Wi re- or rod-shaped”di scharge el ectro
dirfetRfoarieesednth@ distigrgoélbctedde (B andube elettraily-fabal irfadd 43a) and
the tip part being caul ked so as to clanp the
B iditlecspacige dehensiandubewgenithe d(ssl@eegﬁlgcir@le I%B)nd\m¢ epuriteyr eectrode
ctjon vi ew of .t he, di

ontal cross.s char
(45ev %yoncreﬁe nmsﬂ%iyalag 0 é‘?cﬁpr"ﬂea dUBRIFION, Hoit 43‘%& gpm) <35.0

(715, S A0 1B o S, i Fhcnsion,
B, (#4)8 < B(nirip< Bl4e@ant 08YDOR dlition, afrélﬁlikﬁfaﬁékpréssibﬁf(g) fspresented

a material to formthe discharge el ectrode (41).
as:t#e Doflherl 3 mamplis sathaéied otheteed isthe spacoggsdindgion betf;vbcrn‘drxg discharge
first surface (rear surface) (38c) within th

eleP%%dc @iy én%ﬁlérﬁlq?@w(l%@&fd éfu'f*'t‘%e(“é@r dgl g dhenwidsle th(i%)m of the

st g hag it PG 86 BuStih d ehdinint & B REH e ischanee

eleltRRe) (41YNCELBRIMER, %nreﬁa!ti%ﬁ&lr Qgﬁeﬁiéhf éierewabéhlﬂedf @€CB/E > 20 is
towar ds t he di scharge el ectrode 28 In this way,

satisﬁed WherhBrig eheevixith rdbeiensidhil pf ﬂfeoqhmiiarg&gelédtrmﬂet(hla) relative to the
supporti ngqul ate (44) is disposed substantially
surfpge allme@tlo thé eowsitercalectipde {4¥)fadhe dinmetes dimensiaay of the discharge

elegtlr Y %Sag"g bs) th%p s po g:r(lsgt% ﬁqrégfe%f’ @B Jisg argqlglf:ctrod% (‘ii) and the

COdﬂ[Pérct 4 g'éﬁéj Eﬂﬁé:"’ﬁ%@%ﬁ@:ﬁ%@@fod& ?hﬁglg b ggoé‘za)etrl{?g&eﬁ Qe whose

diagi¥Re FifEision, tH)§s AL Bim (A IwlioSe ﬁ@gfmdmteyls@ﬁ Chsbl, @edprojection
And, the distance (B) fromthe tip of the di scharge

dinsinsioh 06 the disthrgt elettnadec@diinfrem thd Bring acenticd P44)) is (héIHd0.5) mm.

constant. by | o ) )
: The electrostatic filter (33) is disposed downstream of the discharge device (40).

The electrostatic filter (33) entraps and collects, at its upstream side surface, dust of

relatively small size electrically charged by the above-described ionization part (32). The
electrostatic filter (33) supports, on its downstream side surface, a photocatalyst

(photosemiconductor). The photocatalyst further activates high-reactivity substances
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the spacer (46). Here, the g%ncrete configuration of
each part of the discharge dévice (40) is described
(see Figure 3). In the first place, a relationa
expression (1) represented as: 0.96 10 < B/A < 1.52
(nmore specifically, 1.16 < B/A < 1.45) is satisfied

(ac‘gpgté? rsp(?gief:% (s&?f ai ﬁ%&%ﬂg icsejrt, MEhrd, Ahd ?&hc\f‘cﬁf Prebdi if! 'aslggg?ﬁﬁeraMe

ectrode-faced surface (
pladid geRerhted thyeths RBShage difnBe diseRarpe tderien (4 tibrebyhprogmting the
el ectrode (41) and the counter electrode (42). The
decvorposigive of barerfuksibstandes end bderhas sbataness ésephisitbmroom air.  As
is: 4.4 <A (m <50 (4.7 0.3) while on the othgr .
therpfiotpceialysh JHerBmedinside and ing, gride’ o Otifes Ypligsign and cadmium

I, rensi.on 5 S, 5. - . I
sl vty ePhet et 85 shetdibic fu (s omibaBy g bonted
pleﬁt_e& fief Rvinglacdfgalifel9 dbhiHokieSd @58 sbetich. t he spaci ng
I mensi on between the” discharge electrode (41) and
t he Eheecitalgde-HlrRe ¢34)siurdigoeed d3=pstran &F il dléwrosdatit Hilter (33).
di mensi on of the electrode holding nmenber (43) in the

Thelcatelotic Sitep&dp énfirmed &y athyneyrondxisgueiire Hbstente eilighgiipports on
s o St it AP DB L 0 oy GRS oRfocatays,
iy AR g LR Bl NPl B30 b o ) nons

an® FRBEA P PReséit2n 8 lobhRmPbatRé gilastiaeasdraed Ky tHeedischarge of the
di scharge electrode (41) and B is the spacing

dischamgndsvare ($@), wad proningesthe déranmposishbr of hauteful stibjtanend apgedorous
counter el ectrode (42).. The djscharge e} ecér ohde 5412

substanees;Whigh 8 COMPOREYE Enbad¢aed s 10 aifet @5 the plasmd catalyst, a

. ! . 05 . .
P, A5, LA 0 BN cu
forgieggiﬁ/ %%(ﬂﬁoﬁ 8an 4ds8fPeh) €. of, iadti PG TRPRAL td 4th a chiflysBmay be used.

The el ectrostatic filter (33) is di sposed
RUNNING OPERAITIONhe di scharge device (40). The
el ectrostatic filter (33) entraps and collects,

t it
upst Wegmithsi aiepwiifyingcdevicg U50) ipn opespiian. g gﬁnérffﬂg}laaéﬁ élesver (26)
staffs pergis; Andiog of SRS E 408 1 TR (94 S0 BT Bl he air
| . f ' 1 i i
paég%%g)\gg\ggﬂ é@n %hg%)aﬁﬂér R4 bcﬁggg;is.ocﬁf h%8bn, 38 this state, high

( onductor). The phot al yst further
volebs ¥atapplidd, B tl{ae;]&tﬁ;tretr\mwe fi¢hed @SY a6 tRSiohiatidnvmired2) and to the
speci es such as electron, ion, ozone, and radical)
disphaeseedevideri4®). | ow-t enperature plasma generated by the

di scharge of_ the discharge device (40), thete
pr ongP9th dtFactioRe O ih® LT oMY dFtohﬁ‘%nP%ﬂmgsB}?é"c gﬁ@és@lﬂa flust of

' rel%%%[ygl(%%e%;ijz}%gi% ?i?%??m%e%%%ﬁﬁwiy@e-hﬂ% Z.m ﬁhér m’g‘é,assgge?through the

( ani um-di oxi de an i nc oxl
pre%'téi'g§1)0£het168ﬁ&8afneﬂoﬁa@o fRABhYMon S {3206 BBYe Renikisiog -part (32),
I'n addifion, the electrostatic filter {(33) is forned

dudyofaelativalplsinall size present in the room air is electrically charged by discharge
between the ionization line (35) and the counter electrode (36). The room air containing
the electrically charged dust flows into the electrostatic filter (33). The electrostatic filter
(33) entraps and collects the electrically charged dust particles.

On the other hand, in the discharge device (40), there is generated a

low-temperature plasma by streamer discharge between the discharge electrode (41) and
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pleated filter having a corrmggatingly-bent horizontal

cross section. The catalytic filter (34) is disposed

downstream of the electrostatic filter (33). The

catalytic filter (34) is formed by a honeyconb-

structure substrate which supports on its surface a

p St42). Thi | | dek&afeBeby the discharge
e Rtk ol s O P R R PR elitake ey e
deV1t(30y Baet uwhitresmbisgalne edth(the toormabied speci es such as

el ectron, ion, ozone, and radical) present_in a .

| ow Teerploratemperabiras pasiganeoraiss Mgraimea dhighragcyaityf substance

the discharge deyice (40).,, and pronptes the. . .
(actiuEhHRSIE . orfish HOSF FPRIRESEORHEL SR RE T0Bh 1 dhe high-reactivity

S e t in-: .
e e e
In SRBGA) Sen HiddiYated spertcd r¥theOhe bRBUEH AR it (33! Alis activated to

famly, or a catalyst 15 forned by addition of an

a fadso ekent by thegphotoasthlystasupporealr dioihe etestresiatic fitar {33 g8 result of
may be used. ~RUNNI NG OPERAT|I ON When the air purifying
whigvthe dapm apd adaroyp srbstanses in the feerm: #if fggacomppsed to a further

exgs P 8P e Bl rENE- ah i asBE pRBBh er Dl SuBances
aregggﬁ?r?a%w ed 2R)a fé@ﬁl@bf\wﬁi@ﬁ {1EAR A%yl L B dBRAY sédlanced A the room

on, t| i thi's state, high 20 voltages are applied,
air By dda6mposarto & 01N CRhdrRRRAL. (45), to the ionization part
(32) and to the discharge device (40). Upon
i nt r Sk coéroreinfpurified riyoranadval jofit dnst, Herwhs | sstaedes, Bediypdorous
(21), dust of relatively large si is, first renmove
sul{ANESfe %fai@m iiptp the e%;lil)lf.eugﬁf TS (ég)sg%dg@ BRIV P 1R 3"6 room
re-filt : roomair flows to the ionization
ﬂ}rg‘é&[thfgﬁjﬁo‘{oﬁﬂ) eemlF%Zi“gati on part (32), 25 dust of
rel altyekte sFRAtlonShyZ heRIoR&RMY cdrfighhifioh QP BadH Eaﬂt $s described (see
el ectrically charged by discharge between the
Figuen3xati on [ine (35) and the counter el ectrode (36).
The room air containing_ the electrically charged, dust, .
f I owds idgseibed abeyes dhe dischargecdevios wtishessiie fqyegoing three relational

electrostati.c.filter (33).entraps. and c ect.s .t he
exiirSie] O rstonl Ereaidt (A eRbeR " The S efar 27152 (ore
spddffdily,! M6 keg Al §Ci.h@? Wherlen i€ the( Fing URARERIINSHBRBGT e QBscharge

a 30 1owtenperature plasma by streamer discharge
clebesdeeet]) tdid thesabarode-faded ciurfade (434)) armh® BOthichepacing dimension

counter electrode (42). The |l owtenperature plasma .
betyeererthe etisdyrgeheleetrasiehbhiyeanddghe ceurtarp pleptresigs (42); the relational

downstream together wth the rgomgir. The .. .
exmr_squeh?ﬁeﬁe_afea?%eﬂg Pt &mflﬂfﬁ% hecimeige dimension between the
o LR G, RSP sy 578 0 i
dirfér3fdm FaRd EMbEdde holding member (43) in the direction perpendicular to the axis

of the discharge electrode (41); and the relational expression (3) represented as B/E > 20
where E is the width dimension of the discharge electrode (41) relative to the surface
direction of the counter electrode (42) or the diameter dimension of the discharge electrode
(41) and B is the spacing dimension between the discharge electrode (41) and the counter
electrode (42).

With regard to the relational expressioﬁ (1), as already described by making use of
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5 substance deconposes harnfl substances and odorous
subst ances present in the roomair. In addition, when
the activated species reaches the electrostatic filter
(33), it is activated to a further extent by the

phot ocat al yst supported on the electrostatic filter

Fl%lz%)s 9 3¢ 18, FeRUVAObr BRIl bAISwhPET ks REEQIMOANSo causing a

tances I1n the roomair are deconposed to a further

- gl iechargeAothe pohattetheOaaks otheeithnd pif cheeealuccafdddsexichels 1.52, this

_catalytic filter (34), these substances 10 are further
intersifiesathedtendency towatdst spark \ghnesatiathe Aenfesilt.athg maintenance of

oS S NGES o SO 2L SSSRRRR ek uion of
SR S o BTSN RIR Sp L BEERRE .26 < i

1.50283peRtly, 1510k BMA OYY5), Hhi9 bb&tndsAdH prody PUAbsihHE gdéw discharge
bl owout opening (24). 15 Next, the operation by the

or patk tebe gemsrhitedur At haesulf itelchmpapossitde tegaerdted stabbestreamer
_Figure 3). As described above, the discharge device
disghargsfi es the foregoing three relational expressions:

S S AL R i B Tl , s
the\ﬁ(gﬁgfcg?{e?s;l%%h% i_ﬁé@ ealiths dhdTRRDh QP s fe-teed ShrdfB ¢8R ing the

and the el ectrode-faced surface

elet#RA)el@BchvBrgeficd dieths AR g dlsoNangietstrode{ddpenOh e other hand, if
di scharge el ectrode (41) and the counter el ectrode

it i¢ 4@yngetibach thatthe aelationabrxpressiing(d) (epyeseetpd a3 ehdd isptisfaed, this
assre8 Wt hgencbiob OF FOGURE 450 ke PRI o eBshn Al gof the discharge
eSS e Bt e B s

disBgdrpendi cul ar to the axis 25 of the discharge
el eCtrode (41); and the relational expression (3)
r epr AdéditiveallyawitBiégard R0the whaticmalFexpgessionr (3% Hithe value of B/E is less
di nensi on of the discharge el ectrode. (41) rel at]

to. .
thap 29, iy ingeeesesdhe width on therdiameier of the discharge ele e\(/ (zefé) relative to

or. the dianeter dinension, of di,sghar e
the istance, tﬁe?‘k&tehcg“g%%&e eg““&f‘?r&%@i SoEER"YESHAR ). As s
¢S @ha e ehrR9& st n £ QR BN the ShvOLL SOER tip of th
ICSEHAE’Z@ g%&l\fi\f%ehe%a{égar dseltég)t&tl%eg)r g@?i onal etxgr essi on (1511,) o e
disaBargd electehde (€D CInd bt daiptionpkidihe yeanndr dithdrpe e@ened vasidble and
14, if the value of B/A falls below 0.96, this becones
dispharges ina muakiyny dischericowlegiradds# hbecomp angvener Sncthe other hand,

b 0 o e e 2Rl
eng‘ugﬁef’ellﬂt{ve th e RLUE "GRG EerP the discharge electrode (41) and the counter
electrode (42), thereby reducing the effect that the wear of the tip of the discharge
electrode (41) and its variation have on the discharge. As a result, it becomes possible to
generate stable streamer discharges. In addition, if it is arranged such that B/E = 30, this
turns down the sound of streamer discharges, as proved by the experimental resuits.
EFFECTS OF THE THIRD EMBODIMENT

As described above, also in the third embodiment, the discharge electrode (41) in

the shape of a wire or rod is disposed substantially parallel to the counter electrode (42) in
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generating stabl e di schargesypecones difficult.
Further, sinmultaneous generation of 5 discharges at a
plurality of points beconmes difficult. On the other
hand, if 0.96 < B/A < 1.52 (especially, 1.16 < B/A <
1.45), this becones |ess prone to causing a glow

th@hlfa%@%‘f @Esheltf sosfhﬁf bevE:® wikien IRNEH DFTRL dikShaRod El8ttkdde 1) becomes
becomes possible to generate a stable streaner

wath 90t altcgdistaitiet Betwegiathel dischdrpecleetatei(éhjedndahp casséraicctrode (42)

(2), if the spacing dinmension, A exceeds 10 the
is mld pms@ﬁn&ewkﬂ@ hagm, ofthe 4p et disshargreclatrads r(419fremﬁ@s unchanged.

i e R BT P U o
d1{cﬁ Fr: éﬁqﬂ?ﬁlﬁfe t Uﬁrconta A #r%b%gﬂlg dush & &ég%ﬁgraﬁ%tagﬁ%ﬁ&k due to

| ona expres repr esent

thS@lahss irBhapd Bf the dRREMEE Sletbiide IDPwAR tinR andfthé gérde@Miondf a glow
the electric field convergence on the tip of the

dithaghamsged ofthe generation @l sticsmobdisiharas, canli@reefbgdedakl ng
it possible to generate a stable streaner

di sc Fraa@éhomxwa\llﬁ%ﬁ&hwﬂwwnﬁ tyhthg e&%trpﬂ%h?lé}%m?}ﬁsfff (43) is

dlslpﬂ gegcaglggt ga)ﬁé tth% ({&ugtle%a erc?r{;vﬁee (%)aﬂ%t?z e{h% alscf'}i1 N efeBirode 41)
mtg]g:%géa%&%bakw%eﬁ riP88cdntbh)pos@bRtib t8lidve thd BRcEicSfiddd eBnvergence on

tween t he di scharge el ectrode (41) and the counter

theetig of thediischdigy clebfiode (41RShéreby imakingdiispdaibleto stabilize the streamer
characteristic tends to change due to the wear of the
dischggof the 20 di scharge el ectrode (41) and its
vari ati.on, and he strea nmes unst.abl e

R R A T R L
folgfﬁglhg Qﬁ%%ﬁt Eﬂefh%&tiﬁ%%dé ?zﬁ:ec? glﬂﬁ[ce I'(‘ni’fﬂﬁi I dlk}?los@% Gt a%gally parallel

anet'er "o ISC ar ge

to BleQBiichade elcddds Eﬂb bhnd BN@YEBuktel ebdtiode (#2)tddehst s\temm@n the tip
bet ween the di scharge el ectrode (41) and the counter

of teeditcharie eletZpde (mrlebgmcsegmdma:llg Wctm cait freedthert wgtdlstme between

wear. of the tip of di schar el ectrqde. (4
the dischazgs eleqtenle P(awearesﬂgﬂf@uaﬁege el (il oyt 54}1(3"?“‘2@1 ‘eetween the

dlsaﬁagg?r:% ecgrg & I( )a%r&io %h glngtr(?feefffig tdag’lkr?acg t(él?% anges; hth{e discharge

I'S arran

ele@(rgdz?(ﬁpls didpoSed Addfdd$o BRWMIcirbEe-EREM Surfice %43%@ Qélﬁﬁve to the counter
di scharges, "as proved by the experinmental results.

elebirbdeqA) SFthatEgbivt REXHaNBGDIYENDnAS0 Heing pereatedittbe Eixing member
also in the third enbodi nent, the discharge el ectrode

(449) 401 firmly fB0Ng the dﬁ\"fhﬁfée stectodd () & the slpcraderh Blgelaembef (43) is

prvRea o e L gp e onel 4SEH B BT AT e %ﬁ%%ﬁ%ﬁ e Efy, end the
ol U S5, g A i
fore@40E BlatfIneCdxpesisiohsQ)-(3) are satisfied.

In addition, in the present embodiment, the power source means (45) is formed by
a direct-current power source, thereby making it possible to manufacture the discharge
device (40) at lower costs in comparison with the case where pulse power sources are
employed.

Furthermore, the discharge electrode (41) is formed of a material of tungsten.

Since the tungsten material has a high degree of hardness, the discharge electrode (41)
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is held constant and the sh of the tip of the

di scharge el ectrode (41) rendi ns unchanged.

Therefore, it becomes possible to naintain the

di scharge characteristic, and the streaner 5 discharge
is stabilized. Accordingly, problens, such as the

SR IOl TR TR Bt 1

adgieioR) dhdeOfhe Alingdtedll @¥terisll 16 hakige nhdtehLpoinohnd Behigh degree of heat
generation of a streaner discharge, can be avoided. In
condigtivity rthis redungs ¢heofvesrhel the rdischage eiectrbde (410elue to the discharge,

el ectrode, hol di ng nenber, (43) is djsposed so as to .
thareksie phEnCing iR rAlEA LD Bugeota2)Inypdditien e the; dengsiegematerial has

ong s8R e, Yo oS b PR ER Tt SRR Rt BT By smat
de%x%@s_ iR 1 dibdarddi ﬁféfi@r KR ok FIER ABeret hecokMEERIRY improvement in

king it possibie to stabilize€ the streaner

stretirsafitycherge Fdbiliner nore, it beconmes possible to
enerate stable streaner discharges by the follow ng

OTHERKYEBRPMENTHe el ectrode-faced surface (43a) is

di spased subst antj al aral lel,. 15 tq the discharge

el cotHuaPa%) e (orERBE HURUPGre it GioRATYOLEn may be
co{i@%edb%"igﬁow@en the tip of the discharge el ectrode

econmes gradually worn out, neither the distance

bet wegnex ,0hé Fhar GeboiB&dt eslebd 4idinoRAdubin ghat Q'{ﬂﬁ@[ity of air
el ectrode (42) nor the distance between the discharge

vertk ant fomnled (ntfhe faond poéore(4@a) obilie chatedelscirddrod2). 435 a result of
changes; the discharge el ectrode (41) is dispo

A sed
sugedFEcOENt MbeR reRin ridELpdicsd iainrthe easing 649) flogysadawynstream, the

to.t counter 20 electrode (42 0t hat e}
royf alrifpticiine Araled £ Stehiti e, oftin fe oller plrnge
ASTERBRE, aclitfldd §fkiek et Btdtafin é'la‘i‘&g-térﬁlgerﬁh&fgﬁirﬂ@ g&leBfitd Bl Streamer
(41) to the el'ectrode hol ding nmenber (43) is  provided
disshargdrade nohetgins] withinahe c@inadrictosbde(dBet Ve id, e activated species
di scharge el ectrode (41), and the counter el ectrode

41),
floputp) thesafalbytie fdtee €34 owiéhdub k. ngboreidingly, (tag pracgssipgaapacity of the

.Stabl.e; ;and th [ | ati | [
sirgpDing At abe iU saTehE i (i on, Th the present
O] LY on, LA, BTN For SV B FRERAS s A1 b5, deRETRA i Yerms of an
ource, there t

a direct-cufrent power y making i

ex41S1s ivileR: the diskhatbadevite of the piléseptiavgriondeupsiied(té @ adttpurifying
| ower costs in conparison with the case where pul se
deyiome rTheowppeof apmicagmpbbihedlischangt Mevino o€ thet present invention is not

. discharge el ectrode (41) is_fqrmed of a erial of, ..
linigAglor 8. purdping; fedossh o The distarendeies of acPrassH} ghvention is

of S 8 o NGER 15 L EDREAC 1, FHERIR, P i
HolvRebd, WHeh ithg dishearfR akiaC bEER frBRLE Hventidh is applied to air purifying
devices, it becomes possible to make use of the streamer discharge characteristic with
remarkable efficiency.

In addition, in the foregoing embodiments, the catalytic filter (34) which
comprises a substrate which supports thereon a plasma catalyst such as a catalyst of the

manganese family and a catalyst of the precious metal family, is disposed downstream of

the discharge device (40). Alternatively, it may be arranged such that, in place of the




addi tion, since the tungsteqypaterial has a hi gh
melting point and a high degree of heat conductivity,
this reduces the wear of the discharge el ectrode (41)
due to the discharge, thereby enhancing the
durability thereof. In addition, the tungsten materia
_ Cor Lo of _
ool L T ok Sl AR AL cBfplibly syt yhich supports
thIESH BELAdOIHeh: tth MiaRacdearbéhend kdplikeBodiBsséddghmstream of the
t hereby acconplishing inprovenent in streaner
distharghdegee @0pbi | ity. OTHER EMBODI MENTS Wth respect to
t he foregoi ng enbodi ments, the present invention may
be 10 configured as follows. For exanple, the first
' nged such that a plurality of
INiﬂﬁﬁﬁ@QﬁﬁéPgﬁﬁcﬁﬁvﬁiﬁ?in the front portion (42a) of
‘the gqupkefetl GatiRdCalte) theA?reéerft Savdtioffis AN with discharge
. arrangenent, en roomair 1 ntroduced Into the casing
de(it€) fok lgomeatiipyisiidaariistizege bedweeraihe tipl afwsdiadharge electrode and a
t hrough a streamer discharge place within the counter
cowttertleatudde,(and withidr purifsing devices eraploying seh as@isehiagss dsvice.
cetera in a | owtenperature plasma generated by
streamer  di scharge are not retained within the
counter electrode (42). That is, the activated species
flowto the catalytic filter (34) without fail.
Accordingly, the processing capacity of the air
purifying device can be stabilized at high level. In
addi tion, each of the foregoing enbodi nents has been
described in terns of an 20 exanple where the
di scharge device of the present invention is applied
to an air purifying device. The scope of application
of the discharge device of the present invention is
not limted to air purifying devices. The discharge
device of the present invention is applicable to
ot her machi nery and equi pnent for generating streamer
di scharges. However, when the di scharge device of the
present invention is applied to air purifying 25
devi ces, it becones possible to nake use of the
streamer discharge characteristic with remarkable
efficiency. In addition, in the foregoing enbodi nents,
the catalytic filter (34) which conprises a substrate
whi ch supports thereon a plasma catal yst such as a
catal yst of the manganese famly and a catal yst of
the precious netal famly, is disposed downstream of
30 the discharge device (40). Alternatively, it may be
arranged such that, in place of the 34
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catalytic filter (34), an adgprptive treatment nmenber

conprising a substrate which supports thereon an

adsorbent such as activated carbon and zeolite is

di sposed downstream of the discharge device (40). 5

| NDUSTRI AL APPLI CABI LI TY As has been descri bed above,

the present invention is y¢ge{jagsW th di scharge

devi ces for generating a streamer discharge between

the tip of a discharge electrode and a counter

el ectrode, and with air purifying devices enpl oyi ng
Whatdh chimléd shar ge device. 35 CLAIMS What is clained is:

1. A_discharge device [ ch comprisgs.a dischar .
o eclr ofedipefiee devitsyhih COMMIELR hubEs Seady (4, a counter

ele%nlgé\%;&?h%jﬁn dlo%?a?%rtgg d%cﬁ%gés Q%Strcgcf]él@%?,aaﬂg g%%f? E%lgt?ﬁ bfelns (45)

or applylng char ge tages to

foll RlEhLaiEIRRaSvdlhtes hDotip e sMbnehed @1582) dndWhiBeh EQondBured so

to denerate a streanmer discharge fromthe tip of the
as i sevlositaye stedaret disdiearget frpmt thevep d$ thehtischemgusicetrode (41) towards the
el ectrode (42), wherein the discharge el ectrode (41)
copferreiectiofaf2)of a wire or rod is disposed 10

> *The St e ol @Dy Hhet ol R RS ol dispos
ko A il h f '
S B e et ™, 2TEL Co e count e

el ectrode (42) in the shape of a sheet. 15 3. The

di scharge device of claim1 wherein an el ectrode-faced |
menb2r (usilistlargalispeseliclaim & whestin itendisechazgs ¢lectfaged4l) in the
t he counter eI_eg,trod ross..the di schar

shage &6 ervbeReor tod5 dispered o i PRatelde ntsnier Hlegode (42) in the

VieD el ectrode-faced surface (43a) opposite to
Shz{h%eo&‘%g}ﬁ%?'er el ectrode (42). 20 4. The di scharge device

of claim3 wherein the el ectrode-faced surface (43a)
lies substantially parallel to both the discharge
el ecBr oflke (#dDargndevtidecoitalaint érwierein tanadketrpd@faced menileer (43) is
~di scharge device of claim4 wherein the di scgarge
disppsediin a@esitign yo asto fa0s thy eonmics glesirodraid2) aorgssihg (ipphspee electrode
(4]‘92&1% e ecglogé-gcgd ?neetm er P435 tﬂgvi%g U Rt SaS Rkt gu%fa%g' %ASaE} '?)%posite to

the counter electrode (42).

4, The discharge device of claim 3 wherein the electrode-faced surface (43a) lies

substantially parallel to both the discharge electrode (41) and the counter electrode (42).

5. The discharge device of claim 4 wherein the discharge electrode (41) is
disposed either at a position intermediately between the counter electrode (42) and the
electrode-faced surface (43a) or at a position nearer to the electrode-faced surface (43a)

relative to the intermediate position.

6. The discharge device of claim 3 wherein the electrode-faced member (43) and

the discharge electrode (41) are formed of different materials.
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el ectrode-faced surface (43ajgor at a position nearer
to the electrode-faced surface (43a) relative to the
i nternedi ate position. 6. The discharge device of
claim 3 wherein the el ectrode-faced nenber (43) and
30 the discharge electrode (41) are fornmed of
different materials. 36 7. The di scharge device of
claim6 wherein the el ectrode-faced nenber (43) is
formgd @he dischargeiti@ticenesl dimiie6 ivilerei tHe. clddm@delifaet angeber (43) is
device of claim3 wherein a fixing nmenber (44) for
fofmedrafyan insulating matesialli schar ge el ectrode (41) to the
el ectrode-faced nenber (43) is provided, and wherein
the tip of the discharge el ectrode (41) projects from
t he i xi : : Th ' r '
cl'ai 8 5 THRCEMHEL cbfpdof Stih"S yleB G GpE B W) for Simly
fidi®PIR A8 beadect@dOGaD B the Tlebirbde-faRed Rlcnitel ¢48)\W8 §irévided, and
IS the spacing di mensiion between the discharge _
wieken theaieof(tid Jischepet diextrele 1) pedediafren thafikiag emefut@a)44).
and B is the spacing dinension between the discharge
el ectrode (41) and the counter electrode (42). 10. The

di deyi f claim3,wherein th . .
G oo o, S5 3 B 3, i g
reﬂ('i@s\éhﬁg_a@: PHEAeh Al & lr.‘?éjisvgaﬂﬁbd%ﬂcﬁ,@% fNhe Bpacidy @mension between

Irection perpendicular to the axis of the di'scharge
thee ligeHat €ed eleftfcke, (42 endviter dedraileBcdndirfaed ¢43apaall B is the spacing
_expression (2) represented as: A < Dis satisfied
dim¢nsiom betweentthe disghacgeraleatiiode (l) and Betonuetar elegtrpge (42).
di scharge electrode (41) and the el ectrode-faced
surface (43a) and Dis the width dinension of the
el ectpo r . [.SGF :
o130l A IRIREE of i 3Pkl AP B PR nmper 42 i
fornRAr 8% Nt AeBsS h@!iﬁ% 2 Predeferdicdsi®E WhRhSof 5 #ha direction
wi dt h” di nensi on of the discharge electrode (41)

 pempehditilwetd ihe takis «fithd dischalge elettrale (d1), ehé wheorem ersecond relational

el ectrode (42) or the _dianeter. dinension of the .
eXPIPSNOTH2Y EEnEgsebled atied £ s satisfied wherg Ads hheapigipg dimension between

di | on b h di sch | d . .
the, SRk Pler O o ERL) G 083k ERRERE ek (RAE ofd ) (e wiarn
dirgénsﬁn%méﬂwﬁfd@if&eﬁ'?Senl?&\i\/%&s).sOur ce means (45) is

ormed by a direct-current power source. 30 13. The
di scharge device of claim1 wherein the discharge

el ectrode (41) is 37 _ . .
11. The discharge device of claim 3 wherein a relational expression (3)

represented as: B/E > 20 is satisfied where E is the width dimension of the discharge

* electrode (41) relative to the surface direction of the counter electrode (42) or the diameter

~ dimension of the discharge electrode (41) and B is the spacing dimension between the

discharge electrode (41) and the counter electrode (42).

12. The discharge device of claim 1 wherein the power source means (45) is

formed by a direct-current power source.

13. The discharge device of claim 1 wherein the discharge electrode (41) is




formed of a tungsten materiaky 14. An air purifying
devi ce which conprises an aifr passageway (25) through
which air to be treated flows, and a di scharge device
(40), disposed in the air passageway 5 (25), for
generating a streanmer discharge, wherein said

:bgh&ﬁh%r GeMh&ei4140) is formed by the discharge
evicei%ﬁ%) as set forth in claim 1.

14. An air purifying device which comprises an air passageway (25) through
which air to be treated flows, and a discharge device (40), disposed in the air passageway
(25), for generating a streamer discharge, wherein said discharge device (40) is formed by

the discharge device (40) as set forth in claim 1.

* * * ok *




