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1 DESCRI PTI ON Di scharge Device and Air Purifier

Technical Field 5 [0001] The present invention relates

to a discharge device for perform ng streaner

di scharge between a dischargé el ectrode and a counter

el ectrode and an air purifier including the discharge

device, and particularly relates to a technol ogy for

suppressing a spark i Eﬁ@REPEEQQfge devi ce.

.Background Art 10 [0002] Conventionally, air purifiers
Discharggdieviceand; Al Fawifierdevi ce are utilized as neans for

deconposi ng and renovi ng odor conponents, injurious

conmponents, and the like in air by plasna generated

by discharge. O the air purifiers, an air purifier of
Teeliniead Figld di scharge type can obtain high air purifying

efficiency at conparatively |ow power consunption, and
[00phk e opresent dpvention giekatess toy at displifsgo gyviseiforpeeiofming streamer
. perform ng deconposition of injurious 15 conponents .
disehigied befosen Zadisehargd Gbogpdrand ek saphier elestrpdrd padtaad air npurifier
. Patent Document 1 (Japanese Patent Application Laid ]
incloding theslischares davirg . andqurtiadsbaghies erp grhnglesy firsuppessing a

streaner discharge type includes, as a discharge
spagleipi thedisehaggesdetvioege el ectrode having a plurality of

needl e- shaped di scharge parts, a counter el ectrode
Baekgrpwed dstint er parts confronting the discharge parts,

and the 20 power source neans for applying voltage to
(0082} Konventionalbt pbdesifiensyinpludingis disvharge danige arsrittilized apmeans for

di scharge_device, when voltage is applied to both the
decempesing aed repyovingoudor comppREtHHEHEoUssAomPRReNHts.dind dhalilein air by

Is perforned between the electrodes to generate |ow
plasrenpencsated by diselarge. Thkthe alicpurifisrs e @irasirifisr ghstessaneg yischarge

el ectrons, ions, radicals, other excitons, and the

type pareqbtgie heghaatepurifiiingefBeicngyi & sompaativie loye pewer samguigption, and

the | ow tenperature 25 plasma are allowed to flow and _ |
thexgorp.rcapdier st asng tashnolpgy pwitpblefomperfemtisg decopappsition of injurious

conponents in the to-be-treated air. Thus, these
compenpdfa epd deaslpdizat®®onposed and  renoved.

[0003] For example, as indicated in Patent Document 1 (Japanese Patent Application Laid
Open Publication No. 2002-336689A), an air purifier of streamer discharge type includes,
as a discharge device, a discharge electrode having a plurality of needle-shaped discharge
parts, a counter electrode having countef parts confronting the discharge parts, and the
power source means for applying voltage to both the electrodes. With such an
arrangement of the discharge device, when voltage is applied to both the electrodes by
power source means, streamer discharge is performed between the electrodes to generate
low temperature plasma. Then, active species (high-energy electrons, ions, radicals, other
excitons, and the like) generated in association with the generation of the low temperature

plasma are allowed to flow and be in contact with injurious components or odor

- components in the to-be-treated air. Thus, these components are decomposed and

removed.
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2 [0004] -Means of Solving Problenms However, while the
di scharge devi ce of streaner discharge type discl osed
in Patent Docunment 1 exhibits high deconposition
efficiency to the odor conpohents and the injurious
conponents, the state of the streaner discharge (an
u of streaner discharge 5 generated and a state
[Ooggfg&f?%?saqfisé’hvm%g{?@ms“t hereof is sensitive and is
liable to be . influenced by various factors. The . )
i nfl & fadiicofhe disghaigr davise of ciamer Wisshargpeype disclosed in
di scharge parts, and the counter parts, the shape of
PatF‘PFé)Qﬁ%Hfaf gehipisy high dgeprerasionsfliciensy to dhe edos campprgsds and the
. .of a discharge part or a counter part, and the like.
jyrfous KEMEPREaESs tgestate phthg streameydissherRe faramsedid of strepapar discharge
woul d change due to any of these influence factors, 10
genepatgdc andrey Sitec OF Zeneyptie dherpasd Ithergel FapensitRapndk is liable to be
. .correspondi ng counter Eant. As a result, no streaner
inflypaced Ay e/arigusy dxtess nedhe risflurnicn ofeatarsainsiiide distanegy between the
. tenperature plasma generated to |ower the air )
dis¢hargerRarts gne the equass parts, theyshpe iobthe disrhargsarartgpadbesion of dust to
the_sparks _as noise, and el ectromagneti c waves, which
the ;2EH6H i & lisgharage nat Aari arcopntes eark andnghe likpyi {f the discharge
mal functi on of electronic appliances arranged in the
chajactaristie wf o disehargn pam arged @Ewg@eduew pmy of degsetigfluence factors,
effectively obtain the high air purifying efficiency
sparks ma ogus i dle disoharge prt tewarda megorgPRUGEIG LOUNjeart. As a
it is key to suppression of occurrence of the
resylp ng sBraraer<hsphregerip perfgymetl ofediioine an ampuntafilew temperature plasma
di schar ge. éPOQS] The present invention has been nade
genpigted taower the eirfBrdyor silicensyhaln additierpjter psepfmay feel the sparks
suppressi ng occurrence of sparks in_a discharge device
as pfiscs ppg glaskomparstigryevesy phichgiccompanirss theraenpiglien gif|sparks, may
. streamer discharge in an air purifier including the )
invige Balancgion ok ¢legeonic ppplianees arenged inthe wicinity ¢fobodischpsge device.
present invention provides a discharge device for .
In gsderrteratfeptivaly obtaimthe higk alarugidyibe efiidenca igithe Hischarge device of
el ectrode and a counter electrode, wherein spark |
stregueq dis@aEge typh it isckeyttp suprsessina ngegeensa of e foregoing sparks for
uppressed by providing a resistor in a current
Per%ﬁﬁ%isﬁélez%reﬁ@?hd%@t%n power source neans and

di scharge parts or_ between the power source nmeans and.
[00QY uhP@PIepRY invention has been made in view of the foregoing and has its object of

-suppressing occurrence of sparks in a discharge device of streamer discharge type for

performing stable streamer discharge in an air purifier including the discharge device.
Disclosure of Invention |

[0006] The present invention provides a discharge device for performing streamer
discharge between a discharge electrode and a counter electrode, wherein spark occutrence
in the streamer discharge can be suppressed by providing a resistor in a current carrying
path between power source means and discharge parts or between the power source means
and counter parts.

[0007] Specifically, a first invention presumes a discharge device, which includes a
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[0007] Specifically, a first invention presunes a
di scharge device, which includes a 3 discharge
el ectrode (41) including a plurality of discharge
parts (61) and a counter el3lctrode (42) including a
plurality of counter parts (62) confronting the
. discharge parts . (61), for perform ng streaner
dis a’é;?@hﬁl%@fgy(“&@ pingludias, & nyglty; of @&Cﬁargﬁ Pags &} gags counter
(41, 42). by. power source means 45&. VWherein, the
elegiiode Kddlgeclygineca Plugalisy of seves pat (04) conffonsing the dischasge parts
(60) is provided in a current_ carrying path between
(61, et prstremingoitieamerdipghargedy)apphines Yoliasate bt threlperadss (41, 42)
(61). [0008] Herein, a factor of spark occurrence, .
by pevietnreshmernseds).odWherei thedischarge devige isghspcterized in that a
di scharge wi |l be described. [0009] In a discharge
resigey (@M 15 peqvidsdrig aacustegt sarrtige prthdickverar e PpE souremeans (43)
and a plurality of 10 counter parts (62)
am%%?ﬂ@@ﬁ@ﬁﬂ%ﬁ@(gﬁ.the di scharge parts (61), each pair
of the discharge parts (61) and the counter parts
[000% > Herpir, afaetpsefwratkeocehaense heresnithe glectiodratd4lohdt ghe streamer
_ between discharge current (1) and voltage (V) at
dischpegervatlde)desggsibehown i n, for exanple, the graph of
FIG 1. Such a discharge characteristic varies ]
[00eR—p Endiflsehasee deviresnelndiag Boluwelty of disghared ardre(6phand g plyyality of
and a counter part_ (62), the shape of the disqhar%e .
coupigr partg 642), cozregpandingoio the disshangatrath (Pbsieathapaie of the discharge
bet ween a di scharge part (61) and a counter part (62),
partg (6 Drpad| thg gounter pagly Kg?r) hap aglisghanga sharapferisliced relgtionship between
. electrode part pair (61, 62) or_in the shape of a
dischpegetvarrget (Thand velesgy (Wbah disdbargenvs Bavn ing §ir exugst ghe graph of
at manufacturing the di scharge device, or a value of
FIG he i Pushl atdissharass Pharagieristip evaniss repanding cuy 8ddisignge between a
~pair (61, 62) would change due to adhesion of dust to
discharge partifbeangra eougics para (2. thashapeef fhedischargs natta (6o value of
. 1{(i6_2) in 20 long-termuse of the discharge device, the,
insWationirgsigfancerhotweancd disehaege pert Obard & covmierapapi(08), op theylgke.  IF
(61, 62) are dispersed as indicated by Cl to 4 in
errorjiga distagagihreyednom elgefrasie artpidin(6lo ﬁ@%@@ni theishaneeef alischarge
Va in FIG 1 is applied to both the electrode parts
part 1) vepid by mwév?;gvferr ex@uecatnpanaguayg thehdisghgsge device, or a
descri bed di spersion of the discharge characteristics
valyepfitaisalationipsistanece betoaeman ¢lactends nartaird bbb ayquld ehange due
(a 25 discharge part S having a characteristic .
to adhgtiemtobdlugt tecthy punfcg of1y dispherge tpgst €Qfp r@nma counter part (62) in

long-term use of the discharge device, the discharge characteristics of the electrode part
pairs (61, 62) are dispersed as indicated by C1 to C4 in FIG. 1.

[0010] For example, when voltage indicated at Va in FIG. 1 is applied to both the
electrode parts (61, 62) by the power source means (45), the above described dispersion of
the discharge characteristics increases a current flowing in one discharge part (61) (a
discharge part S having a éharacteristic indicated at Cl in FIG. 1). When the current

value thereof reaches, for example, a spark occurring region indicated by hatching in FIG.

1, the streamer discharge is not performed at the discharge part (61), causing a spark
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val ue thereof reaches, for exanple, a spark occurring
region indicated by hatching in FIG 1, the streaner
di scharge is not perforned at the discharge part (61),
causing a spark 4 towards the correspondi ng counter
part (62) of the counter electrode (42). [0011] Wen
such a spark goccurs in one S_of the dischar?e parts as

towargls i Gosreppauding Geyintey parh e of theGoppigr eleciiodg iddh of a

j.scharge device), charge staying. each discharge part
[OOfldl)%Vheru%é SE@%&CC‘% R OBe .$e%ty e%zpsslarﬁ B Bsoshan@ in FIG. 2(A)
concentrates on the discharge part S. As a 5 result,
(schematig cicpit diggragyaf & disphpsgededec), Phseeyaying cardidscharge part (61)
acconpani ed by the spark occurrence. [0012] In the
by the pewer pRIESR 08NS (HRkLlows fosansk cqueenirates gy e disebpregpas. As a
current carrying path between the power source neans
resylty e g0 e0lg SRAKR ARES3SEY: t KICTgSNE oROiSe, @cepmpepigdghy the spark
el ectrode (41). This reduces voltage to be applied to
OCCYIF@ICEi scharge parts (61) (Vb in FI. 1, 10 for
As a result, the current value in the

exanple). As ar . . al ug .
- [00K3]r b thisr fingt snvientiofe theymeshsor ¢af) da drovideshpy B squakgnt garxing path

occurrence. [0013] Even if, for exanple, a spark woul d
betwireaythe oV esogrest mepes (53 candr e iachasge pares (@19 sefsthsr discharge
60) would restrain the charge of the_ other discharge.
elec&'afif 641.60This reducey vkiage ta by anpdicd & Benlischeep s (61§ nFL 1,
2(B), for exanple). Thus, the anmount of sparks is

for pxampler. Assa roultd theramsnt valyge tie the skeanea disshasae icam bejrgduced,
t he _di scharge device of the first invention, the

Supﬁféﬁﬁﬂﬁiﬂaﬂ%@@)mp@enade of a conductive resin material,
and_the resin material nelts at a tenperature | ower

(0013 aRvenify & exagiple, engraptationld perai ebfone [ofi G1e dischapge parts, the

second invention, the resistor (60) made of a

- resigigin@lt wovld regtsiin theghange ff thesotheyr dischaeg pars (69 fiom Aeying to the

. carryin%dgath bet ween the power source neans (45) and
dischprge parh S Ee Wi Bydopenamplg)e 1 Thus. the speunt afeatksdnredarad
t he spark occurrence can be suppressed by the . )
[OOHﬂeR@gF% tarfosecpd wvertians inythecdisaharge; dgvich of fher Bst invention, the
Jnvention, mnimzing the anount of sparks, [0016
resigtei (@R ris matler plea serdIREVE nodn N atiala and dhenragiy wafegial melts at a
that nelts at a_tenperature lower than the ignition
temperatyEs [awgr thap ga igtion empewira therepd. r esi st or (60), so

that short circuit . ) i o
[0015] In the second invention, the resistor (60) made of a conductive resin material is

provided in the current carrying path between the power source means (45) and the
discharge parts (61). In this invention, also, the spark occurrence can be suppressed by
the operation and the effects described in the first invention, minimizing the amount of

sparks.

' [0016] Further, in the second invention, a resin material that melts at a temperature lower

than the ignition temperature thereof is used as the resistor (60), so that short circuit

‘between an electrode part pair (61, 62) in the discharge device can be eliminated and firing

-and fuming of the resistor (60) can be suppressed.

[0017] Specifically, for example, in the discharge device provided with the resistor (60) as
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25 between an el ectrode part pair (61, 62) in the
di scharge device can be elimnated and firing and
fum ng of the resistor (60) can be suppressed. [0017]
Specifically, for exanple, ifm the discharge device
provided with the resistor (60) as 5 shown in FIG
i f a discharge part S would be in contact with
Shof)‘ﬁlemcgﬁ edBdridiiangisc P&t Spafptﬂdf B Ins gprtagt g¥dlp the corresponding
(defornatlon of an el ectrode_ caused due to Ion term
couisg part fox spanerearmddgormationef ar slecteadsrapsey, U§H6 rlimg term use of
circuit woul d be caused between the el ectraqde
the Fgléqclhar(gg Iiewgg) for epempleh tsbod Hargaitiwould be cg@edfl@;ween the electrode
exanp When the short_circuit is 5 caused, the
park BF @@1 s@é&ﬁhﬁ gtaisnshogenindf ke 4. ofer paameplels 1)Wheroihs shert circuit is

and concentrates on the short-circuited el ectrode

 cauppsh tthe) ghateg stayingdn eaelp disparge mart (P Bilows fa Aed) cengeatatgs on the

dlschag? cannot be performed between the el ectrode
shopgitcupied elegtende wah paif (FH1GR). 59 behtheasedetsrminagestraginst discharge
i nvention, when the short circuit is caused between a

 canpplchstnesigEmeshbatwel the elggtrodsoart prit @di 6% t he di schar ge

art S, the tenperature of the resistor 10 (60) rises
[OOE@] {meowtgast.cint the | thisi myentipm Hehanctiesthort ¢isat 5 eatised detween a
i mredi ately before the discharge part S. V\hen t he
cleqtronp PRE AT 61 & ineluding theedischasge pBDP, theltermperature of the resistor
resistor (60), the electrode part pair (61, 62) is
(60) mises By dbe crmentiewingtinehe resister (6| mgvided l@n@dtately before the
. circuit (FLG 2(D, for exanple). [0019% The resistor
disqheree Hag Syad¥hest the temensraturediserin die resiser (08) melts thegesistor (60), the
tenperature lower than 15 the ignition tenperature,

eleqtiode part paig (61 h62) i inshlatpddram erehi ofberoeliminatingtieshert circuit (FIG.

(D560) whi ch woul d be acconpani ed by tenperature rise

rfor peampe)i st or (60), can be prevented. [0020]
Referring to a third invention, in the discharge

[00Hdy The resistark60)fis made of e senin Giateriahthat mekis 8 a)tenmtﬁyturﬁéower than
made of an electrically diffusible material. Here

the seiorekepeRaus ogeof Forhaisiubng and fieing af thaesinior 60), which would
material (anti-static material) having a "dissipative"

be asperpranisd Boteaparague erindhe existar (ENACEE carreYantnde
I ndustries Association) in the US, and materials

[0020v Refsreang, 1 & dherd myprfidny jin ghenisphanze fevigenplythepsiinggntion, the
1015 and 1012 Ocm are suitable as the materia

resistgn$6) isnmede oftan glermigally jdBiusiblsempistinkt diergigo) thenglsctrically

of an electrically diffusible material is
diffusible material” means a material (anti-static material) having a “dissipative” property

and standardized in EIA (Electronic Industries Association) in the US, and materials
having a volume resistivity within the range between 10'° and 10" Qem are suitable as the
material,

[0021] In the third invention, the resistor (60) made of an electrically diffusible material is
provided in the current carrying path between the power source means (45) and the

discharge parts (61). In this invention, also, spark occurrence can be suppressed by the

~ operation and the effects described in the first invention, minimizing the amount of sparks.

[0022] Particularly, because the electrically diffusible material has a high volume
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provided in the current carrying path between the
power source neans (45) and the 25 discharge parts
(61). In this invention, also, spark occurrence can be
suppressed by the operation @nd the effects descri bed
in the first invention, mnimzing the anount of

ar ks 0022 arti cuI ar. | beca,u the el ectrical
resigh Ylfyug?fﬁp% e BT T 1§ matsrghdhescurisat §9wmgt19 the current

d with that of .the condu0|v terial, the

_cal'fcye}}'? F%V%zenﬁurt Tt AUy r hEcording Vyit spaikn OEGTagge can be

further_reduced. Accordingly, the spark occurrence can
SUPBE-Ss '§£%d effectively. [0023] As described as to
t%ﬁ second |nvent|on i.n conparison wth, for exanp
(00245 AS<leaerived a {nfhe Fecong vasapRpan FeBpRrisop yath, é@wagwle the case
the density of the current flowing in the_resistor .
Wlﬂ(‘ @Eﬂconﬂ@tlr" B &esitb AhGrpdve Qrae denstE Rt ﬁFI cypent fpwipg in the resistor (60)
concentrates on the resistor (60) because of sho
is reducgd, vhem, the eEgnitho sy @anﬁd:@@ce@éqazes Iga,the J(egxftorégg) because of short
Therefore, tenperature rise in the resistor 60) .
CIr%IH&ethts"mawﬂqctreé? nRbRaipfple0dkt ridwestongy teﬂwsrthcf@@e i ﬁ)e resistor
suppressed. This prevents fusing and ignition
(6023161t ﬁlpféf FESYIE b@tfweere@}l ¢legtiosls| gart par ( @bz@% af by pynpgessed.  This
a fourth invention, in the dlscharge devi ce of any one
preymty fysing ppdignitipn afithg wsisioy M) irelitdly-  he di schar ge
el ectrode (41) includes a, discharge side support
[0 0%%8@#‘%@4@) a foyyrthsinpension; iythe thischirge glevicy obmngioge 94 thpefirst to
rts (61), and the dlscharqe si.de support nenber
thlr(i 4B\Jenrlgn~°célaﬁpél§%1@rs¢ elepigodeetls dnpludes @) disgtpogesyide supppst member
fourth invention, the discharge side support_ nenber
(43) ko) supppriigg é‘ﬁﬁnpﬁfﬂgy O éhscmsrgslmrtm(ﬂ)y ﬂéﬁ displarge side support
parts (61) is provided in the current carrying path
InﬂBEWWE%HSF%@P%ﬁ@@fﬁm§@ﬂﬂ@%“ﬁ%ans (45) and the dlscharge
arts (61) and functions_as the resistor Thi
[00 ﬂpbﬂr@éﬁ@m meriiogy [heglischares sids sypport awa@@g( %éoramﬁlftmg the
sparks. [0026] Further, in_the case where the
Plu@l@’drféfrl@éargp aerts (fdp éy rrovdad iy the gurent Carryg ngth %Ftwre@vs#hﬁ power
erial that nelts at ata?aaunelmmrtha
Soufcg ﬁn%ﬁnérﬁ Ve dhg dischargn Pags {0 1) grd fungpns ge the, Bf‘rStStOT (60) This
circuit is caused between an el ectrode part pair (61,
SUPpgyses thespark SERHFGEC §’P‘£B d“%%ﬁb‘b?mo%ﬁﬁéﬁ’aﬂf%:%) melts
before ignition, eI|n1nat|n€ the short circuit. [0027]

[0036]t Buriherginthe gasq yhere; th difchasee sids supeorgimsapher §45) 1s made of 2

.device of the fourth invention, the
resin material that melts at a temperature lower than the ignition temperature thereof, when

the short circuit is caused between an electrode part pair (61, 62), the discharge side
support member (43) melts before ignition, eliminating the short circuit.

[0027] Referring to a fifth invention, in the discharge device of the fourth invention, the
discharge electrode (41) includes the plurality of discharge parts (61) and a plurality of
discharge side support members (43) for supporting the discharge parts (61).

[0028] In the fifth invention, the plurality of discharge side support members (43) are
provided correspondingly to the plurality of discharge parts (61) in the current carrying

path between the power source means (45) and the discharge parts (61) and each function
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suppgut ymengbgy (¢

di scharge el ectrode (41) includes the plurality of

di scharge parts (61) and a plurality of discharge

si de support nmenbers (43) for supporting the discharge
parts (61). 25 [0028] In the7fifth invention, the
plurality of discharge side support nenbers (43) are

rovi ded respondingly, to the pluralit f di schar,ge
a4 f?1§%1§&5n %ﬁ‘é‘)f ng’eﬁb‘“‘ CHRMFy Py TS g?mﬁé‘é’ﬁreﬁsﬁégm cvery

ctoERE R A T G TR0 the et of B BBt arighyin overy

t he, spark. occurrence can be suppressed in every
eb@mﬁ@ﬁng@”ﬂéifﬁéair (61, 62) reliably, and the anount
rks can be reduced .in every electro part .pair,
lﬂﬂgéﬁf ing te)§softh dRteaion.ig the discliargg AcYiFR, & the gicthpvention, the
t he di.scharge devi of .the, sixth_invention, the
plupligy of idﬁ?ﬁ@ e PRy 1@39%6 &aﬁ by eatiychaigs Hié auwrtamemger (43), the
. di scharge side support nenber (43), the dischar
dischagge Ut BNHO%%%E& (¢ Hfg"lﬁ?‘ixw%é’dfeﬁntfﬁatsﬂﬁle(éi“g%at melts at a
nateri?l (44) that nelts at a _tenperature | ower_than .
temparaby R lQWethidhigpiion tempaatugptheregl, dgnadiuativg @ap 45¢) for allowing
(50) for allown the djscharge parts (61) to be ., .
theé‘g%%?iws M?DHO%%GOBE‘&%WG% the NONEH §OWrge neags ?@ fpfprmed in
in, the resi terial (44), and the resistor (60) is
the ,5?%%@%@%53 chsrrasistey (ﬁé% peRtpvidebyt the pondyetits pqre{sphe
'f&h i nventjon, the conductive part . (50).is provided .
[003p 1 thegsixtninveion; e copdpybetpaePis pyided pt g discharge side
current caragin&@path bet ween t he power source neans
g8 CHEFYeC35 IR S PR Prtwesh the popen squrge means (45)

part. of the conductive part (50) functions as th )
and g fischaree serys (0AL @8d at legstyp paﬂﬂé) the, gendugivaparkinde Fangfions as the
- _be zﬁﬁpresse%kﬁéfthe operation and  the effects .
resigog £90)be AoPAIOES: s Hark AGRICnemcanRe§UpPLSsR¢ Rohie operation and
appunt, of sparks. 15 [0031] Further, when the
the ngﬁ‘ﬁé Aeeribed B’fth? Fest fyRBten: imiaingzing thespyouss of pparks.
st 0) ri f le, short circuit )
00355 Bl Tk it B B L e (e e o v
mat.erial _ (44) of t{he discharge side support nenber . )
upopi4 Ky SRAEPIS. Bt ClE RV PaglEctoge partPardphetP). theiresn material
The nel.ted resin material (44) cuts the conductiv .
(44b3$ the(% AR5 SHSFURPOR FASTRRSE f@ whare theggonduotyvepait (50) is formed
i nsyl ates the el ectrqde part pair (61, 62) fromeach .
melis helhe mlfrd repiftematorial (A} puts the panduptepith{ i farmed at the resin

a5 4SS O S5 SRR, 45 FARPLS, SR, e

short circuit is eliminated.

[0032] In addition, the discharge side support member (43) is made of the resin material
(44) that melts at a temperature lower than the ignition temperature thereof, suppressing
ignition and fuming of the resin material (44) until the short circuit is eliminated.

[0033] A seventh invention presumes a discharge device, which includes a discharge
electrode (41) including a plurality of discharge parts (61) and a counter electrode (42)
including a plurality of counter parts (62) confronting the discharge parts (61), for

performing streamer discharge by applying voltage to both the electrodes (41, 42) by




10

15

20

25

(44) that nelts at a tenperature |ower than the
ignition tenperature thereof, suppressing ignition
and fumng of the resin material (44) until the short
circuit is elimnated. [0033% A seventh invention
presunmes a di scharge device whi ch includes a

di scharge 2 l e ode i ncl udi n ura
POVRISOHiSR 8%%5%?15 reah@l %B@fﬂ? Epvigy @n%%%)n tnd a resistor
( ncl udj a plurallty of counter parts (62
(603 G pSHER iy At MEeRf BB ISR RFREeR 679 PO‘T’?erO"-'f?S rm%nﬁn(@ and the
st reaner |scharge %y applylng volta e to, b?th t.h
covgist PEFts & ( Mherqg)t B P UBCH RAEY efslh HY l{iggjhe counter parts
Wherei n the di scharge device is characterlzed in that
(623 and dhestegjstor () may be proxjdeseat thecoynten prEnto2ear ¢ y| ng
th between the power, source neans_(45) and t
[005& e dhe seyonth pwontiongyia ceniast ity ethe firple Hiventign, )ﬂlfh §CSHHe (60) is
her ei,n i ncl udes the counter parts (62), and the
Promefi & 6%6 cpgeyt crerying @2ty ki erache powelesouEG RS () ad the counter
% [0034] In the seventh invention, in contrast
parfS&ﬁ )rfefthff ?emtqrﬁ{f-‘émqleoﬁ‘ﬁ) -t He thigsases dlpo.(votmes applipd tn/fhg dipcharge
in the current carrying path between the power source
partd@hcapbsredised by theaptifiee(00), saprressirghe spark Recussnes er
el ectrode (42% In this case, also, voltage applied to
[008 ple Fyrthemayegdt  spark svquishgecanat one oidb disehasge p , the resistor (60)
resistor (60),. suppressing the spark occurrence.
preyetRBiE chage Keyingdy die qtheraig seharert Dty i dlogringto asdeoppentration
t he_di scharge parts, the resistor (60) 10 prevents
on ﬂlﬁél%h%rg@e feghestion. n Hapee.dhhamowunt of paareis neamﬁ@e# rom
owi ng .to and concentration on the dischar part in
[Ooa%&efeéﬁng et eghifiaventipinp the dispharge dgycep ﬁﬁ%‘@&th nvention,
[0036] Referring to an eighth invention, in th
the gpsistora(6de iimpie of arondystive resint materigb rod dhe resweaterlal melts at a
resi st is made of a conductive resin materia
tempagtyre gvvvf‘éélilfw R grifipy fermperatare ghergof. ¢ epper at ure | ower
than an ignition tenperature thereof. 15 [0037] In the
[0087qkn the sighthsingentiopnherissirter 600)(Bade ahaeopfudtive resin material is
conductive resin material is provided in the current
proviged {1} thy cpEem cavying PAththebvesmihe PWEI OUIGeEBGHES (403 Angd the counter
the counter  parts (62). Accordingly, the spark
partg (621 r eheserdingly pihestnIpt QSLBEFNCE §al tHseSUpRERSFRd, gnd the amount of
sp arks can he mnimzed. [0038] Further, the resistor
SPN@GG?H Peminipizesk a resin material that nelts at a
erature 20 lower than the ignition tenperature

[UOMQE%IW ths repigior (¢l ip aaadstodra rasty maisriek thap arelis b pt temperature

lower than the ignition temperature thercof, so that the resistor (60) melts upon short

~ circuit between an electrode part pair (61, 62) before ignition and fuming thereof. Thus,

the short circuit between the electrode part pair (61, 62) can be eliminated with no ignition
and fuming of the resistor (60) caused.

[0039] Referring to a ninth invention, in the discharge device of the seventh invention, the
resistor (60) is made of an electrically diffusible material.

[0040] In the ninth invention, the resistor (60) made of an electrically diffusible material

is provided in the current carrying path between the power source means (45) and the
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circuit between an electrode part pair (61, 62) before
ignition and fum ng thereof. Thus, the short circuit
bet ween the el ectrode part pair (61, 62) can be
elimnated with no ignition 9and fum ng of the
resistor (60) caused. [0039] Referring to a ninth
invention, in the discharge device of the seventh,
COYNERF S1RETF (gg,i,) t Fence ghg égqugtogeur{@gy cpy bprgaepreysed sifectively, and the
electrically diffusible material. [0040] In the ninth
ampwif Of spaplks captbe miganigedr (60) nmade of an electrically
diffusible material is provided in the current
(0044} Myrthey, permperparawsish inhhepesaistors @l cwoneshiost Ceyit hggveen an
the 9 counter parts (62). Hence, the spark occurrence
eleetrniletpartpapip b daebe sunpresesd) thesehy aveidingigsition apfl fuming of the
sparks can be m nimzed. [0041] Further, tenperature
resisios €60)n t he resistor (60) upon short circuit between
an el ectrode part pair (61, ﬁzgﬁgan be suppressed,
(004 Rk Refyrring ti altenth inyentionom thadistharzmdedde eftray ope of the seventh to
~resistor (60). [0042] Referrjn? to a tenth invention,
ninfhinyprticds.sibh gpgrierdeiteaded#2 hingludaea ghuntpreside vernont member (63)
ninth inventions, the counter electrode (42) includes
for guppetingthe plugdlity op pomterrperth £62)( BW@)the ¢qmtes sisissrpperymember (63)
_ plurality of counter parts (62), and the counter side
is comppeadtof therrseiptof 6@). | s conposed of the resistor (60).
10 [0043] In the tenth invention, the counter side )
(00431 pothe tershrinvienti@g th gneinied sidg supreriznemberi (63) inpluding the plurality
counter parts (62) is provided in the current carrying

of eramter tpartouéed) is peoidadein eunueent paseyinng patB)befiveent the power source

counter parts (62) and functions as the resistor (60).

‘mesrsi{#8) andiibe spuik pase (67 med Eenctians dreths sierd6®, Hange, the spark

t he anount of sparks can be reduced. [0044] Further,
occurendeesag bs sunpnessed, ehé theqummuet okdparks sam poradupsshber ( 63)

is made of a resin 15 material that nelts at a .
[00d&hpertberuinghe esservhenathetdauntensife punportangrabert(63)eis made of a resin

thereof, when short <circuit is caused between an
maiglialcthtgaetspa e terppdratureslowes thpn thenignigion trreperafiesethengph ayhen short
. nmenber Ri63) melts to elimnate the short circuit.
cirqugdq sausRe betweem gn elsctipdepast pair (61, 0%k kg equntdr sidetripport member

di scharge device of the tenth invention, the counter
(63pmeks Fxélénl(latﬂfhei shertgtresitt he plurality of counter parts

£62£_anq a plurality of ] ) .
[0045] Referring to an eleventh invention, in the discharge device of the tenth invention,

the counter electrode (42) includes the plurality of counter parts (62) and a plurality of
counter side support members (63) for supporting the counter parts (62).

[0046] In the eleventh invention, the plurality of counter side support members (63) are
provide correspondingly to the counter parts (62) in the current carrying path between the
power source means (45) and the counter parts (62) and each function as the resistor (60).
Accordingly, the spark occurrence can be suppressed reliably and the amount of sparks can
be reduced in every electrode part pair (61, 62).

[0047] Referring to a twelfth invention, in the discharge device of the seventh invention,

the counter electrode (42) is provided with a resin material (44) that melts at a temperature
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20 counter side support nmenbers (63) for supporting
the counter parts (62). [0046] In the eleventh
invention, the plurality of counter side support
nmenbers (63) are provide cdbrespondingly to the
counter parts (62) in the current carrying pat h
bet ween ;t he ggmer source neans, (45) and the counter
mpeEdiute dheafof C‘a@‘uﬁﬁi@ Pk (3 dor a(llewng the counter
Accordlngly, the spark occurrence can be suppres
paﬂﬁeﬁ@bm ye divdusivearriiitbe gpwehaowee apgans iéS)b@ fOétaaﬂg &} the resin
every el ectrode part pair g61 62) . 0047%
matR@rléM)r Ayl the resistorl6D) 1 mroidadiat e canduetive nartdeWar ge
devi ce of the seventh invention, the counter
[00481e bt thsd évelith) inventime ihe sanductive Parte €30 irpreyired at 4h§ counter
that nelts at a tenperature 10 |lower than an ignitio
eleqtiogp &4 Rtinrthe chmen SRITY RS AWHUbRIWESE thsapawer SoYyrce gieans (45) and the
all ow ng the counter parts (62) to be conductive wth
coupige p 2).s7ndr atdeast apart (sl cendpetiveepprh(S0) Henciess ps the resistor
material (44 and the resistor (60) is provided at

(60} heAqsertingyy the spark pcqsrnce fandestuppissieeand e prunt of sparks can

i nvention, the conductive part (50) is provided at the
bergdiipsler 5 el ectrode (42) in the current carrying path
bet ween the power source neans (45) and the counte
[004dr Furthiegoyhernthg tempgraies ofzthe spndugtive pert £¥h @6 &R r\?éist'@a £40) rises
(50) functions as the resistor 60). Accordingly, the
uposper kxeyepler sheniceirauiirbebreen aplestiodel par pair(Ab 62rihip resyr material
sparks can be reduced. £0049] Furt her, when the
(44} efrher equntes ebgctiode (dDnaghs i vidiepmelted 5@)11 materigh (44) disperses the

resistor %ﬂh% rises 10 upon, for exigP short

condyqtieniperttf wnehaf the @émrr@@@riqé £44) tpansulatethe elppirode prst pair (61,
resin material (44) of the counter electrode (42)

62) wiom each pHer.neThess theshpr chiertibisiehimigaderd. di sperses t he
conduction part (50) fornmed at the resin material (44)

[003H Arfbuteantd ipyrntionauesioge ap airPupies, wigdh inclgys a d@ﬁharge device
each other. Thus, the short circuit is elimnat

for [pgrignning, stfeamee aligchanga\hetiveesna shscharessclaeiragier s %ind a counter
purifier, which includes a_discharge device 15 f

eleqiede dAR). nfpr speréarming (it pHEfepsiopephidehedregicdc war@e allowmg the
el ectrode (41) and a counter electrode (42),

to-bgdrepiseAing Bew bstiveenithaeleeltodss (4b-439- t Wagredy thr rhselyarge device

allowmng the to-be-treated air tq flow between the
of thg aiepwdtrads the fischarge dovies ef any onpef flawrdrtgd2devi ce of

the air purifier is the discharge device of an¥
[004] alnibe thirtgenth invention, the discharge device of any one of the ﬁrst to twelfth
inventions is applied to an air purifier. Hence, the spark occurrence can be suppressed
and the amount of sparks can be reduced in the air purifier.
[0052] - Effects -

In the first invention, the resistor (60) is provided in the current carrying path

between the power source means (45) and the discharge parts (61), so that the spark
occurrence is suppressed in the discharge device. Hence, the streamer discharge can be

performed stably.

[0053] The suppression of the spark occurrence suppresses noise generated at spark.
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[0051] In the thirteenth invention, the discharge
device of any one of the first to twelfth 20
inventions is applied to an air purifier. Hence, the
spark occurrence can be suppressed and the anpunt of
sparks can be reduced in the air purifier. [0052] -
Effects In the first invention, the resjstor
Furter, deieigngynof slectionicr anptiancas iy thegvigiaity of Hag @aéféﬁtrsfh vice can be
power source neans (45) and the discharge parts (61),
suppressethavhichds spusedk dup o slegtiomagnetici waves spReaaied dn prsopiglion with
di scharge device. Hence, the streaner discharge can be

- the ypark encE@nest abl y. [ 0053] The suppression of the spark

occurrence suppresses noi se generated at spark. 11
[0054)r Fusther, thefresistendd) mmwé@t%@rﬁr@t@p of spatkegvanniftangpark would
vicinity of the discharge device can be uppr essed,
@é‘))g eﬂéﬁ% tadluction
in association with the spark occurrence. [0054],
in npige phraductidneinrdentongegngtzoyave; whidhase gerpsatadrussogtion with the
sparks even if a spark would 5 occur between one pair
spatlfocenrginseran ge aiained.(61) and a counter part (62).
Hence, reduction in noise or reduction in
[0035]] elext the rracpmdt inventignethevipsishr €600, whishriateadejof a resin material that
associ ation with the spark occurrence, can be
meltstatad desuperftoss Biwer rthar thesignision fermpsratitertherenk ip gu9§dest in the
(60), which is nmade of a resin material that nelts at
currgntt cmprmgapa!ih betvesnr the: pawertseurcegneans dS) andpbe altslgh%,rge parts (61).
thereof, is provided in the 10 current carrying
Acchulingpnwhere S&JMrrcmbw caspddatveensn elgefradsepadt ek a(ﬁ&eﬁz) the
parts (61). Accordingly, when short circuit is caused
resitier (RO melis théreby elovimating the shott cireuit. 63ince thpgesisterd{68} welts at a
(60) nmelts, thereby elimnating the short circuit.
temiraloes lower tleas the dgnifi@otempsrature dhergof, fiswgeand fuming ofifhe resistor
than the ignition tenperature thereof, firing and )
(60X aanibegsuppropied. r Benest e safeppnd i tsbalslippalcbe dischagn device can
the safety and the reliability of the di scharge device
be eghanced.-5 be enhanced. [0056] In the third invention,
the resistor (60), which is made of an electrlcall¥
[006i] f It Whies invention; ghe, resisfon (6@ Weichiinmede ofen elepirically diffusible

carrying path between the power source neans (45) and
material, is provided in the current carrying path between the power source means (45) and

the discharge parts (61). Accordingly, the spark occurrence or generation of noise and
electromagnetic waves, which are accompanied by the spark occurrence, can be suppressed
effectively.

[0057] Further, according to this invention, temperature rise of the resistor (60) upon short
circuit between an electrode part pair (61, 62) can be suppressed effectively. Accordingly,
ignition and fuming of the resistor (60) can be prevented, contemplating enhancement of
the safety and the reliability of the discharge device. |

[0058] In the fourth invention, the discharge side support member (43) for supporting the

discharge parts (61) serves as the resistor (60) to reduce the frequency of the spark

“occurrence and the amount of sparks. Integral formation of the discharge side support
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t he discharge parts (61). Accordingly, the spark
occurrence or generation of noise and el ectronagnetic
waves, which are acconpani ed by the spark occurrence,
can be suppressed 20 effectiZvely. [0057] Further,
accor di ng to this i nvention, tenperature rise of the

hor circuit bet n an el ectr.ode
me"ﬁgﬁ"rt(i%)a‘i‘”rth 1’681 (ﬁﬁhha%sé0§e§pﬁg§1§@anv§?§@éﬁ°b@89 device.

c y, ignition_and fum ng of the resistor (60)
[00893 ﬁb@ iBHnEAn, %hpéﬁwmahgf rfhehaefmsHie sBPPOTH wsm%ers (43)
safety and the reliabiljity of .the discharge device. 25 .
for F%%Pmilﬂg ¥ FUPPYLRE hhg nksleqym 6h dischargg path lgéegfeﬁ the resistor

'f ort menber (43) for supporting the discha
(60ba hys wrsesgeéﬁ%@aégoqmgea%rebaw in e'é}hetf‘éeqr@éa @éﬂ {piss (61, 62)
fr equency of the spar k occurrence and_.the amount of
andsi?éwr@ hie raragypd | off gnagkst | s af reswib ’é!‘?lﬁecl‘i%rﬂ@% déﬁCb%rge device and
support 12 nmenber (43) with the resistor (60) leads to
defigisapaet Peridicrph applianpes Whish As Fyised dye éfeel‘ﬂftwsaﬂne% Wapes can be

flfth invention, each of the plurality of discharge

 supgresred gelipbbr.t Iieiei ke qupgyessipn of dsr spesoetsanRaeyin all the electrode

supporting the plurality of, discharge parts (61) serve
partzpairs (@l fekroptespplaies ) mcmﬁsesmwt@@g the strpemerhsgharge.
~occurrence reliably in all the electrode part pairs
[00¢@11n o pixgn @Hwtmdﬁv@égsm matcsieb(fd) obthehisehirge sidg sgpport member
result, noise in the discharge device and deficiency
(43 melsrunoneshart eippit hetween wRi dlectrose conrt pair d6b 6%9 to insulate the
el ectromagneti c waves can be suppressed reliabl
electradle Rt paif (l. §2bBrasariopiher (Hassply pedingnt rﬂéfifﬂé?émi rpaterial (44)
all the electrode part pairs (61, 62) contenplates an
formedeingthie aidintysefathp |cplt1<§ﬂcaffe paré (ﬁ)r@m@ate%ﬂ@cshaﬂ Gireuit between the
c%gOGO In the sixth invention, the resin material (44)
ele d?ﬁﬁiﬂ@§@ﬂa§§bﬁbﬂﬂb support menber 10 (43) nelts
on short circuit between an el ectrode part pair (61,
[00®;l) Iny e jspreapninyentinn, the resistop §&D)3aprovidadsin tha cursenf Cﬂlffbl#g path

each _other. Thus, only nelting of the resin materia

“betvyeen) the foPeR gOIRE Fansy (45 rindythgcopnisr eaity (R ito é“BEﬁeES the spark

(50) elimnates the short circuit between the

- ocoreage ripdthepaiehasen deyiga, 69)a resulapigise powsmrnied phehe spark

seventh invention, the reS|stor (60), is provided in
OCCYIFRICE (FAR DR tSUBRREFSFn gl lieR, cleciraspanetin wanes: Jevieh atsoganerated in
nmeans (45) and the counter parts é62) t o. suppress, the

assogiRiPR Wil Eier FRaHE ecqUieneR a8 PEFYARIGE Taanibeing gepcgted, resulting in

result, noise acconpani ed by the spark,
prevention of deficiency of electronic appliances in the vicinity of the discharge device.

[0062] Even if a spark would occur between one pair of a discharge part (61) and a
counter part (62), the resistor (60) would reduce the amount of sparks. Thus, reduction in
noise or electromagnetic waves, which are accompanied by the spark occurrence, can be
attained.

[0063] As described above, this invention reduces the frequency of the spark occurrence
and the amount of sparks, attaining stable streamer discharge of the discharge device.
[0064] In the eighth invention, the resistor (60), which is made of a resin materie_xl that

melts at a temperature lower than the ignition temperature thereof, is provided in the |
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occurrence can be suppressed. Further, electromagnetic
waves, which are generated in association with the
spark occurrence, are prevented from bei ng generat ed,
resulting in prevention of ldeficiency of electronic
appliances in the vicinity of the discharge device. 20
OOQégwgyen i.f a spgrk woul d occur between one gair of
curigntye pRih bstvreen ghg pawer spureoneans (49a0d the sschangg parts (62).
resi st or (60% woul d r.educe the anmount of sparks., Thus
Acqoplinglyi giher shorh Sirgat 3y caysed thebieegra Flectipdserart Rt (AL, 62), the
are conpani ed hy the spark occurrence, can be
resiglpg ég e Brelis (o erbiminate fbe shpBetitcaov 8ince Hhe ressten(PPnmelts at a
reduces the frequency of the spark occurrence .25 and
temperatusFAYRE thn (e AgNEon fanpperafinggthereel Haing tapd dhming of the resistor
di scharge of the discharge device.  [0064] In_ the )
(60%cagnlensupateased; oAlenges dhe wadvtyapd tiersliabiliy ofithe disgbarae gevice can
a resin material that nelts at a tenperature | ower
be anfaneedhe i gnition tenperature thereof, is provided in
the 13 current carrying path between the Pomer source
(006 akrsihe 28¥h SenioR. (4 Esohir GeD)pRhich i B2Y< of AEPlSFERH ifusible
when, short circuit is caused between an el ectrode part
matgialy is peavidegan the ¢psrent eTdrGpath betjvepp fhePowsT spyras meprs (45) and
short circuit. Since the resistor (60) nelts at a

t he
- the capider Rt ©2)-owdecordinglys fee Fpatk toceraneenes regneration of noise and

thereof, firing _and fum ng of the resistor 5 (60) can
elecfamagpmiicarayes Whighhwe aceavepaniaddiyyihe el pecurieneea st be suppressed
of the discharge device can be enhanced. [0065] In
effegt¥elni nt h i nvention, the resistor (60), which is nade
of an electrically diffusible material, is provided
[0066] Fyrgheputestatersr Fiss 9d thatlgsibier 6@h uppe shovepiraily beaveen an
means (45), and the counter parts (622. Accordingly, .
eleciradesspait paip d6Lr $nean by syrmessed eHfectivelynoiAssordieglyoignition and
el ectromagneti ¢ waves, which are acconpani ed by the
fumggefghe eesitor éDecan b mr%@n@pwé@%@@tmgeﬁrnmmmﬁ@¥ 9f the safety and
0066] Further, tenperature rise of the resistor (60)

_ [ 0066 ]
the eHabilibrefithe disshaggadeyiceneen an el ectrodes part pair

%ﬁl 62) can ‘be suppressed effectively. Accordingly,

[0067§ i the rienth dnventign.ndge sountse side suppast megwyr €63 fs supporting the
prevented, contenpl ati ng enhancenent of the safety and

couner PAES (84)i aBVeS £y the teHuoRi(8dnte gulugethe drequency of the spark

occurrence and the amount of sparks. Integral formation of the discharge side support
member (63) with the resistor (60) leads to compact deéign of the discharge device.

[0068] In the eleventh invention, each of the plurality of counter side support members
(63) for correspondingly supporting the plurality of counter part parts (62) serve as the
resistor (60). This suppresses the spark occurrence reliably in all the electrode part péirs
(61, 62) and reduces the amount of sparks. As a result, noise in the discharge device and
deficiency of peripheral appliances which is caused due to electromagnetic waves can be
suppressed reliably.  Further, the suppression of the spark occurrence in all the electrode
part pairs (61, 62) contemplates an increase in stability of the streamer discharge.

[0069] In the twelfth invention, the resin material (44) of the counter side support member
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[0067] In the tenth invention, the counter side
support nenber (63) for supporting the counter parts
(62) serves as the resistor (60) to reduce the
frequency of the spark occudrence and the amount of
sparks. Integral formation of the discharge side
upport nber, (63) with the resjstor (ﬁg%ﬂleads t.o

0@@)3}0 [ipsulate the
the el eventh invention, each of the plurality of, .

electiodp past pair &@é&bgam cagl ather-s Thugaonly selisg ?fég% EHiR mategial (44)
supporting the plurality of counter part parts (62)

formed (ethg yiqipigy of @“@i copdyctive oyt (T4 dlingipplss thesbertigiguis hgpyeen the
occurrence reliably in all the electrode part pairs

eleqtvpde parp paiphl, fekrgkidllyt he amount of sparks. As a
result, noise in the discharge device and _deficiency

(00491 petheghistegnthappintiancenpligpticanof e disshaige digrice of any one of the
el ectronagneti ¢ waves can be 25 suppressed reliably.

firsttor tiglih inperetiong 5o e G4 RawIEST radyeesstha diequeney rof dhe aparky occurrence
all the el ectrode ]part airs (61, 62) contenplates an

and; ther @aeuntjof sneglsi | iithis srducese disehasgaapisai asepmpyaed by the spark
[0069] In the twelfth invention, the resin materi al

occpuaence gpd,apd i Bimtreducss Beissihoplr PHifiter 14 (42) nmelts

upon short circuit between an el ectrode part pair (61,
[00’65) Furghernglgriaeraagnstic waves tacearepyned byathe smik ospymrdnegpan be
each other. Thus, only nelting of the resin materi al )
redyced) ands rgalfigngtipn of iglectyprir appYanses innie sdginity of the ¢isgharge device,
(50) elimnates the short circuit between the L
whigh iscqausrfedusdptelgriomagnetic Bavesy ean; hepuppressedo o Figncs, the rebiability

thirteenth jnvention, application of the discharge
of thredipchargstdeyigy cambe ereaprd. first to twel fth inventions
to an air purifier reduces the frequency of the spark
[00Ed cMoreaven reduefiamén asmgtitocsiresar RéainTHtaple eigawsr discharge,
di scharge noi se_acconpani ed_by the spark occurrence
contgpplating @njincrease in air puiidying ¢fbpisecy of thealr REFOHur i fi er .
Q071]. Further, electromagnetic waves acconpanied b

[00%3] elnsddditionowdhe pass veherathe Besistard69)ig ureadg of giepin materia}/that melts

mal function of electronjc appliances in the vicinjity

 at agfempeeEiye JewaF ghangigjigaition {pmperatuse dhayeefy sheré cirguit between an

el ectromagneti c_waves, can be supgressed: Hence, the
elecrafs it ppity(610p2) prn by shiminairs erbighlye resulingeln; enbpmessesgt of the
0072] Moreover, reduction in spark occurrence attains
safety ofijh@als ppidligrer di scharge, contenpl ating an increase
inair purifying efficiency of the air purifier.
Brief Description of the Drawings
[0074] [FIG.1] FIG. 1 is a graph showing discharge characteristics in streamer
discharge in a discharge device,
[FIG. 2] FIG. 2 presents schematic circuit diagrams showing examples of
streamer discharge in a discharge device,
[FIG. 3] FIG. 3 is a schematic perspective view showing a whole

construction of an air purifier according to Embodiment 1.

[FIG. 4] FIG. 4 is an enlarged perspective view of a major part of a
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15 [0073] In addition, in the case where the resistor

(60) is made of a resin material that nelts at a

tenperature | ower than the ignition tenperature

t hereof, short circuit betwdén an electrode part pair

(61, 62) can be elimnated reliably, resulting in
. enhangcenpent of, the atety of the air purifier. 20
dlS‘%\ﬂrgé"fC&M@F?%@%FP BmbpgicpF by ngs [0074] [FIG 1] FIG
1 %ﬁaph show ng di scharge characteristics in
st ri%ﬁb di schi&Hgels #1 snlgresd ergpectieyyiew of the apajoq part of the
. FIG presents schematic circuit diagrans show ng
dls“é‘ﬁh%ﬁﬁ%&ce gecosding nembedigeRht geshior cirewitschar ge devi ce.
25 tFIG 3] FIG 3 is a schematic perspective )
con8iFué i on oflCanb d$ ranpenlpgzed rpestoeefive Migw 6f a major part of a
Enbodj nent 1. view showing a whole [FIG 4] FIG 4 is

 dischArag fienicg eer e o mPddicd feamale of BREOSEIBRL of a 15

di schar ge device according to Enbodinment 1. [FIG 5]
FI dFIS.- 7 an efliGar §dd aperripnged i Reespeetdig viewt RE argjainr part of a
part of the discharge _device according to Enbodi nent
Ci‘alﬁed@ﬁ’(‘}ﬁﬁc‘&fﬁh@&i(@mgﬁlmeﬂ@- FIG 6 is an enlarged
perspective view of a major part of a 5 discharge
dev[r%@- 8t cor di G- tD in apoenlanged nsxspagtive wiEWERD@dmaait part of a
. 1. [FIG 7] FIG 7 is _an enlarged perspective view of
discharggjdsyicp agqording tp o wpdidisd eyemplewt Embedmeandlng t o
Enbodi nent 2. [FIG 8] FIG 8 is an enlarged )
per BEe?] ve vildW. ot in apegrdtrgpdirmerspective wiewc hhagmajor part of a
. device according to a nodified exanpl e of Enbodi nent
dischargg deyie egcordingtoEmbodimenind.enl ar ged per spective view
of a major part of a discharge device according to )
Enbwdﬁni 3. K &0 iy oview of 2 norierspagt of adiselfarge dajiesraccording
part of a discharge device according to Enbodi nent 4

to Egibogliracig ¢ 2 visived ftnp above.
[FIG. 11] FIG. 11 is a view of the major part of the discharge device

dis

according to Embodiment 4 as viewed from one side.

[FIG. 12] FIG. 12 is an enlarged perspective view of a major part of a
discharge device, as one example, according to another embodiment.

[FIG. 13] FIG. 13 is an enlarged perspective view of a méjor part of a

discharge device, as one example, according to another embodiment.

Best Mode for Carrying out the Invention
[0675] Embodiments of the present invention will be described below in detail with
reference to the drawings.
[0076] <Embodiment 1 of the Invention>
First, Embodiment 1 will be described with reference to FIG. 3 and FIG. 4.

{00771 FIG. 3 is a perspective exploded view of an air purifier (10) of Embodiment 1.

. The air purifier (10) is a consumer air purifier for use at general home, in small stores, or
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- [0078]) Theyair gadties @

[FIG 111 FIG 11 is a view of the mmjor part of the
di scharge device 15 according to Enbodi nent 4 as
viewed fromone side. [FIG 12] FIG 12 is an enl arged
perspective view of a nmgjorl@art of a discharge
device, as one exanple, according to another
enbodinment. [FIG 13] FIG 13 is an enl arged

the §kg.s pBher auyBurifics (A Ofis an g rowiNga fhat eenesptegioscismpgature plasma by

devi ce, as one exanple, according to another
stregiRgfotischaree formuibeag tovberirentsd altar ryi ng out t he
| nvention [OO75£ Enbodi ments of the present invention
Hinghidewa icpsipge (24) having i boxeshapeshrasingdody (21)
the drawi ngs. [0076] <Enbodinent | of the. |nvention>
of vguclFpiestide Erpee prbatront platel (2Bkfidedsiorthp epeniidds  Suction ports (air
reference to FIG 3 and FIG 4. [0077] FIG 3 is a
inlejse (33 aeg fopmed ipbaih siley peihedtona platg 22pof ibeicesing (2f). oA blowing
Enbodi ment 1. The air purifier (10) is a consuner air
portdan piricgHet) G4) isrmed gemparhbf terien plate neantbe beekoplate, ofghe casing
16 the like. The air purifier (10) is an air purifier
body (). generates | ow tenperature pl asna by streaner
di scharge for purifying to-be-treated air. [0078] The
[00A] r Ingthe icasing (20201)1 aihpdseatied2%) bemighgviidojheraomrmy 2 to-be treated
box-shaped casing body (21) of which one side is
air fows ia foimandt bepiveandhe¢ 21 sudtiant pagtst(@3) tadheo pie hlasying port (24) In the
Suction ports &gﬁ 5inlets) (23) are fornmed in both
air posehas (), Y&x@uﬁ 5 of furcBor 2aypafentsi@0)k s pagotiiog air gurification
bl owi ng port (an air outlet) (24) is fornmed in a part
and @fcemﬁéugad) ployea i 26)fennllawiag tacioopl air éo Bpwiihdhecais paggage (25) are
(21). [0079] In the casing (20), an air passage
prm(lQ@{ intthis etdgh frat b upsieamstdn ai the ewto thigdothedegated ainj r
flows is formed between the air suction ports (23) to
[00&0& eT]éﬁ funpliourergpqrents (BOuincluda atprefiltard34), an gerjsatips section (32),
, various kinds of function conponents (30) for
trﬁs;taﬁtﬁ WierdB3), pad ¢atalpsitiilion (3 dn thivender fromdhg fronialete (22) side.
(26) for allowing the roomair to flowin the air
Theperizatips BN 632 nqerpsyitde thtegralihp slissherge deyvigen(4ifor generating

upstreamside in the flow of the to-be-treated air.
low temperature plasma. Power source means (45) for the discharge device (40) is

- provided at a lower rear part of the casing body (21) of the air purifier (10).

f0081] The prefilter (31) is a filter for pretreatment for collecting comparatively large dust
included in the air,

[0082] The ionization section (32) elecirifies comparatively small dust that has passed
through the prefilter (31) so as to make the electrostatic filter (33) disposed on the
downstream side of the ionization section (32) to collect the dust. The ionization section
(32) includes a plurality of ionization lines (35) and a plurality of counter electrodes (42).
The plurality of ionization lines (35) extend from the top end to the bottom end of the
ionization section (32) so as to be arranged at regular intervals on one virtual plane parallel
to the electrostatic filter (33). Each counter electrode (42) is formed of a long member in

a squared C-shape in horizontal section and the open side thereof faces rearwards. The
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[ 0080] The function conponents (30) include a
prefilter (31), an ionization section (32), an
el ectrostatic filter (33), and catalyst filter (34) in
this order fromthe front plate (22) side. 15 The
ionization section (32) incorporates integrally a
di scharge device (40) for generating IOM/tenperaLur?
counsprelgetrodee (@) e grrargedebstivcquand mgparalicl toyithe ipgyzgiion lines (35).
_device (40) is provided at a | ower rear paaﬁﬁof S%F
Theopen pigesrfdle ¢omyer glecirpdesd#2) gsarqingddp opg myeshedplate)(SPne
refilter (31) is a filter for pretreatpent for X
[00833| The distlprew dpricat #Qeingludas. is dhostn 1 KEPuders # partipd enlarged
air. 20 [0082] The ionization section (32) electrifjes
PeISPOTHYSrAEW OéFlf-lv-s?rrailﬂCh@ngQ eleciiades{4l) epsh Jamingiaplyipdly pheischarge
prefilter (31) so as to nake the electrostatic filter
part§ §61) asidshe sewnterrelediendesi (Adst Feuniespats (GR) phéhe respective counter
i oni zation section (32) to collect the dust. The
elecirodgsA42) emfrontthe dischyrge patsi6l Lektbe sesppeiival digcpaige electrodes (41).
ionization lines (35 and a plurality of counter , | .
Theedounter olgeisodes £32) semtpeaspihg rcaumtﬁg/elsﬁtrqcéﬁi(‘i?dt ¢fothe [i9mgaion section
(35) extend fromthe top end to the bottomend of the |
(32)28nd ¢he dischaege sleetradsn (Gg)zaregbsmed eonrspandipglyevithip the counter
regular intervals on one virtual plane parallel to
electrhdesd2cconfontang e dischaee G@Q‘}'@deEé‘EH- counter el ectrode
(42) is formed of a long nenber in a squared C shape
[00843 Ihashi distherge decitode {4 bniaciudes theedischprge Rasis @b widelbserves as
rearwards. The 17 counter el ectrodes (42) are arranged
baspvintsenf thedstreansardisdhatzer and ediseltirgen side rsupperé gngmisr, (43) for
The open sides of the counter electrodes (42) are
holding tesddischangee partss (). pThe disclrge sidgosmportreeabycidy gecludes a
device (40) includes, as shown in FIG 4 as a partia
priswatiareeiengusermpaber (3a)|exiendingrinGtheayergiralc figpcgien and flat plate
el ectrodes (41) each having a plurality of discharge
mersquar(i?d))(laeicg taribe rertangplantaembire@dpbab g pradgterngpethdmprval left
parts (62) of the respective counter electrodes (42)
therelortiveamt A tsl-likesemlinege diseharse peptle @lischarge pagh edyiiy aupported to
di scharge el ectrodes (41). The counter el ectrodes
eack aDthe spparaand dowercfaees nftcaeh Briadtie sepsrber f43b)of Thedischarge needle
ioni zation section (32), .and the discharge el ectrodes
(61)is yranged w9i aspo edubsrntiadly dn drisgeltovihe fioat face of dumesresponding
el ectrodes (42) confronting the discharge el ectrodes
couitanglectioge (4084] Each di scharge el ectrode (41) includes
the discharge parts (61), which serves as base points
[0085] Tlhre restangaiae metiberH43gkis made 8f dnsiandpies sesip material (44) of
support nenber (43) for )
polypropylene. The resin material (44) has a property of melting at a temperature lower

than the ignition temperature thereof. The flat plate members (43b) are made of a
conductive metal material.

{0086] in the resin-made rectangular member (43a), printing conductive parts (conductive
parts) (50) are formed which are conductive with the power source means (45) through a
current carrying path (not shown). The printing conducive parts (50) are conductive with

the discharge needles (61) through the flat plate members (43b).

{0087] Specifically, each printing conductive part (50) includes a first printing conductive
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hol di ng the di scharge parts (41). The di scharge side
support nenber (43) includes a prismatic rectangul ar
menber (43a) extending in the vertical direction and
flat plate menbers (43b) hE d to the rectangul ar
menber (43a) at a predetermned interval left 15
t herebetween. A rod-like or |inear discharge needle _r
part(81)slobatedjet harftont f&e)ofithe mginpenias memper é‘hlaa agd aysgeond printing
upper and | ower faces of each flat plate nenber ééﬁb%f
condistivel past K3%) decateket ene sidifpce of therrapigegrlargnemberd4ppy). The first
substantially in parallel to the front face of the |
printing resgesitiengart c@dntisr fosmed tinodlee (viginity [ @0@5parthwipporting  the
rectangul ar nmenber (43a) is made of an insulating .
correspondingefler phate (pmbenf(43b0 pbhey firgfpyprinties copductiyepgrt (51) is
material (44) has a property of nelting at a )
condustipe vathuthe cooesnonding atischirge ingedles (1) tthiepal sheupasresponding flat
thereof. The flat plate nenbers (43b) are nmade of a
plate orethbet i(43b)meThe saendriiriiting [CO0dBTivE memberr(83) i impepatact at the
rectangul ar nmenber (43a), printing conductive parts
fronf exhthetstof weth P side sjigq 80he apmesponding figkl printiag conductive part (S1)
conductive with the power source neans (45) through a
so 225 bacorshtticawith itheyfigstptntingondwesive)partThdhp rean epd gf the second
conduci ve parts (50) are conductive with_ the
printing cévaiugivenpatl (83 i Bicpntabt witky thet dvereht earnphgpath fegisbpan) so as
(43b). [0087] Specifically, each printing conductive,
to bearondy&Be witl Itk pewear $durest rrpal‘ilsn(‘ﬁg ghowebl (ke cysent gagying path.
(51) located at the front face of the rectangul ar
Thersecer printidg)coadactive peudfid) isrshartemig the oetisel fligectign than the first
(52) located at one side face of the rectangul ar .
printiegrisenductiga part THE). f i Thetsecqud; printing ewnduciive pat (¥ tfupdipps as a
is formed in the vicinity of a part supporting the )
resistor (66 pgainkitrige Curaemt Slowing imeshd eorr¢spanding fig rrinfisg conducive part
printing conductive part (51) is 5 conductive with the
(50)c o The spostaiiaegvaliis of dregresisioe d6®sis (B1 fo Shék gh larger in the present
corresponding flat plate nenber (43b). The second
embodimmnit.ng conducti ve nmenber (52) is in contact at the
front end thereof with a side edge of the . .
(00883 r Insbpdischiange déviest (4p) with thtrgabetmgwtib%c%ﬁ?rtlct(oswhe%‘éoltage s
as to be conductive with the first printin% conductive
appal to. the Hisclhazge deviek (90) by Erequonisn dourpe mernhigdds crrdirent fews from
part (52) is in contact with the current carrying path
the pover setwonmleapn (483 talthesecopd printiegieariduetive pastst(H qf ctangular
source neans (45) through the current carrying path.
member (43a) through the given current carrying path. After flowing from the second

printing conductive parts (52) to the first printing conductive parts (51), the current flows
to the discharge needles (61) through the flat plate members (43b). As a result, the
streamer discharge is caused from the tip ends of the discharge needles (61) towards the
counter parts (62) confronting the discharge needles (61), thereby generating low
temperature plasma.

[0089] The catalyst filter (34) is arranged on the downstream side of the electrostatic filter
(33). The catalyst filter (34) has a base material in, for example, a honeycomb structure

of which surface carries a catalyst. As the catalyst, a substance is used which activates a
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The second printing conductive part (52) is shorter in
the vertical direction than the first printing
conductive part (51). The second printing conductive
part (52) functions as a re$¥stor (60) against the
‘current flowmng in the corresponding first printing
conduci.ve part %50). The resi stance val ue of the
material; Bavang (egl) reastivigy fhghes wothsy 1oy tgmperafirg phaspiae geprated by
15 enbadi nent. [0088].1n the discharge device

. . e, (40) .
dischpzer and Praimeips daesendsision JRBEIPUT EQIBPONERSEARI\RSIOF g@ppRents In

applied to the discharge device (40) by the power
the aip el and BEEqesy) based ediplyeint neblewmstdlbaiad catalysh owdhe like.
source nmeans (45) to the second printing conductive
[009Yr tLriyisgPperatiohe rect angul ar nenber (43a) through
the given current carrying path. After flowing from ]
t heAsdidgng operapen of ithey a2 anadier il Pathespresnl empodiment will be
first printing conductive parts (51), the current
desqribsd@iext o t he di scharge needles (61) through the flat
|ate menbers (43b). As a result, the streaner .
[OOESE]sEhﬁn@ ghej apeprigs o the @rprnen (19), dhrieengifugpdleverc@s geown in
needl es (61) towards the counter parts §62) i
FIGe 3 mfatlehiol thet theeoom aie Aavg dirpegdthe gir(pesspge (298 ethy casing (20). In

generating |l ow tenperature plasma. 25 [0089] The

| h
this gtatea vpHegeris kpplicd(tgAle jogizatiomsrgtion 612) ahd argsaevice (40) by

side of the electrostatic filter (33). The catal yst
the pewerspuicg Means&Sa base material in, for exanple, a
honeyconb structure- of which surface carries a )
[00%24t ‘Aﬁwgtthe mom pis i diraflyesd inte thelsazing €30)i eompasativivhi tepge dust is
actjivates a 19 material having high reactivity further
rempyed he thoprefidiap Hatluste gherneonepandivatyesmal) dugti nctharrgem air is
and pronotes deconposition of injurious conponents and ]
elecyifind wherpbaanen aimpassdidhigugh thaionizadomsaetipg &Has endhthsaggom air
catal yst, a noble netal -based catal yst, or the |like. .
flowsotygaistreamn,i spjthey tepdushisicoHected hy theieldoirgstatiefilieri (33). ofln this way,
the air purifier (10) in the present enbodi ment w ||
almp# allgdust in Beinisxemoperb by theoprefitigr (X and dheaeleetrpsirtict flger (32)
air purifier (10), the centrifugal blower (26) shown
regardlessmfdhre gzedarge osgnaliat the roomair flows through
the air passage (25) in the casing (20). In ¢this .
[00%}] alnethe wigicharge dpgca (AN intgerely inrerpaseiee &t therorigatiquosection (32),
(32) and the discharge device (40) by
as shown in FIG. 4, the low temperature plasma is generafed towards the counter parts (62)

of the counter electrodes (42) from the tip ends of the discharge needles (61) of the
discharge electrodes (41) to generate active species having high reactivity, such as
electrons, ions, ozone, radicals, and the like. The active species are further activated
when reaching the catalyst filter (41) to decompose and remove injurious components and
odor components in the air. The thus purified room air, from which dust, the injurious
components, and odor components have been removed, is blown out from the air blowing
port (24) into the room.

[0094] In the operation of the air purifier (10), if dust would adhere to the surface of a

discharge needle (61) or a counter part (62) of the discharge device (40) or error in distance
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10 the power source neans (45). [0092] Wen the room

air is introduced into the casing (20), conparatively

| arge dust is renoved by the prefilter (31) first.

Then, conparatively small dR8t in the roomair is

el ectrified when the room air passes through the

I oni zation section i and the roomair flows |
betviesristlecdteat Pt Pel é@l t0R& wgulsh by apusedh, thectiwdangy chpracteristics of the

el ectrostatic filter (33). In this way, 15 al nost al
elecingde pai peine (6l 62) wonldnks,dispasseds haf o éhq disehergeaayreahf 2 single

the electrostatic filter (32) regardless of the size
dischirge gecdle S svauld ncrepgn 9gphavwn mhéor gkenplar Y& dewaseléing gpipvitation

integral |y incorporated in the ionization section

| ofoeer_ryencea%amadm in FIG 4, the low tenperature plasma

enerated towards the counter parts (62) of the
[009:-‘du nder &k edtcumdiencysady the discharee wepice(d® of theeir purifier (10)
di scharge needles (61) of the 20 di scharge el ectrodes
accqrding tpctgg @resenit embastiineat, dperssigtor I§6R)i inprawided for suppressing such
reactivity, such as electrons, ions, ozone, radicals,

| Spmén@mmhﬁwblke The active species are further activated

when reaching the catalyst filter (41) to deconpose

[00%6] dSpesifivally,i inj the idinebarge rdsvice (#8) efndmbodiorent dnferssnerd printing
inthe air. The thus purified roomair, fromwhich

conduptive petie(32)jfundtioning aothp opdstoss, (68harequiovidedaptheedisaharge side
have been renoved, is blown out fromthe air bl ow ng

supGt membey 245) of wech dischargo electraizod]l). | rAcdeedingler soliage &ptﬂhed to
the air purifier (10), if dust would adhere to the

eacls distharge wwedis (61 ofthe digehargedieetrqdss (419 beeomessmaller fhantthat with
(62) of the dischar device (40) or error in distance

no 2gistoe{Mbers iendéia‘edtatg&elrpﬁlfﬁ hdbr exauple.624s woesut, lswen when the
caused, the discharge characteristics of the

dischhrge charaeepdics of)‘djemgur@my ofgichowge indeddes (@il s prerdisngrsed pecause of

- so, the discharge current of a single discharge

the péosehentionedutagon e rthedike, the wiemaf the, cureant dlewipg dén a discharge
FIG 1, resulting in invitation of occurrence of a

needip 1R (discliaomomit SinIEIG.12(B).dor eumuieirhseemed smalhguppressing spark
di scharge device (40) of the air purifier (10)

000&6@@¢ding to the present enbodinent, the resistor (60)

rovided for suppressing such spark occurrence.

(00978 068 fhessiEe spirls avau] osaur dhe tahigh Hisehareelewres of agjngly discharge
Enbodi ment 1, the second prlntln%

needle S, for example the corresponding resister (60) restrains charge staying in the other

discharge needles from flowing to and concentrating on the discharge needle S. Thus, the
amount of sparks at the spark occurrence is reduced compared with the case with no
resistor (60).
[0098] - Effects of Embodiment 1 -

The following effects can be exhibited by the air purifier (10) including the
discharge device (40) according to Embodiment 1.
{0099] In Embodiment 1, the printing conductive parts (50) functioning as the resistors

(60) are provided in the current carrying path between the power source mans (45) and the

~ discharge parts (61). Accordingly, even when the discharge characteristics of the
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conductive parts (52) functioning as the resistors
(60) are provided at the discharge side 10 support
menber (43) of each discharge el ectrode (41).

Accordi ngly, voltage appliedlto each di scharge needl e
(61) of the discharge el ectrodes (41) becones snaller
than that with no resistor (60), as indicated at Vb

eleqtipdepat pairs (6dy 6Dheaprgispersel the resistgrsi(60)iedvucaihe Aiselasge current to

di scharge characteristics of the plurality of
supgiesst Higr sparky @eenreesce, arEjucing ngiss preeaphninsk By sch fpark ecurrence.
af orenmentioned reason or the like, the value of the
Furthgr. redertrofagngtivgWaresageseritddaingassadiativacwite spgy ypark occurrence are
(discharge part Sin FIG 2(B), for exanple) becones
prevarigd) from affpetingsidwersely ackphesd eppliansesof the dsvgargmdqvm@ﬂ)-
if a spark woul d occur due to high discharge current
[0184] Rughargeeendif sciparkgwouldeesgiie irSone pair ef glepirede pares (61, 62), the
corresponding resister (60) restrains charge staying
corfeppaniingaesistor (6f) sionkirgeiraie chtirgss stayong ifltbwwther dischargs parts from
concentrating on the discharge needle S. Thus, the 20
flovang tmthe phir of alekgodet parts €6k 93, kedveingrtheawewitof spatks ed
conpared with the case with no resistor (60). [0098]

[0101]EAS alssaitefl dbobadinntbatprdsentTenabddimkninithe reststers t(60)csuppress the

be exhibited by the air purifier (10) including the
spaki seduanenes dBedtvely, 40) that ter straaget oli€hingdi emanbe perfomned stably,
[0099] In Enbodinent 1, the printing conductive parts
conf{eB@)atingrent inowsaseginaair pireyingsificioncy of( 9o pirgrugifisr () deduding the
in the current carrying path between the power source
disolangs de4isy (4hd the discharge parts (61). Accordingly,
even when the di scharge characteristics of the 21
[01@3]eFunthed én Famhodpaéntsl, @6 showeRjn BKs 4itkpeactragulat embers (43a) of
resistors (60) reduce the discharge current to ‘
the sdipghatges sidee sepraxtk norchers g3k, are erleds g motesin material (44) of
acconpani ed by such spark occurrence. Further,
polysirenstlensnadiikan & dwoharge qrarte(td) del in nortsctowithta eonnigrt part (62), as
such spark occurrence are prevented fromaffectin
showd\ie F4@| §, pwl shoherimitap phusat betsveeh thehelectialehurigeair ?61, 62), the
devi ce é40). 5 [0100] Further, even if a spark would,
tempereture phtherrermpsponding secansht priiog pandustiye bart€33), ast the resistor (60)
correspondi ng resistor (60) would restrain charges )
riseg taagnie ghe resithmatsrinbd4giin Heavigioitp af the $acond pfinidng pepduetive part
the pair of electrode parts (61, 62), reducing the
(52)andihatmedted seram kasterial disperses the second printing conducive part (52), so that

the discharge needle (61) is insulated from the power source means (45), eliminating the
short circuit between the electrode part pair (61, 62).

[0103] The resin material (44) melts at a temperature lower than the ignition temperature
thereof, and therefore, melts, before fuming or ignition, at temperature rise of the second
printing conductive part (52) upon short circuit between an electrode part pair (61, 62).
Hence, ignition and fuming of the resin material (44) at short circuit between the electrode
part pairs (61, 62) can be prevented reliably.

[0104] - Modified Exampie of Embodiment 1-

Next, a modified example of the air purifier (10) according to Embodiment 1 will
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[0101] As described above, in the present enbodi nent,
the resistors (60) suppress the spark occurrence
effectively, so that the streanmer discharge can be
performed stably, 10 contelplating an increase in air
purifying efficiency of the air purifier (10)
incLudin% the discharge device (40). [0102] Further )
be descrbasouithegierence o loh gwnlni ndisslmrgydeviged 4P ok the giasept modified
menbers (43a) of the discharge side support nenbers
exapyply, ch@afrgacﬁedeowpaorﬁégﬁfmb%t(té‘gi far holding @ischarge parts (61) of each
_ pol ypropyl ene. Wen a discharge part (61) is in
disehsrgeaelectipden(4d) donaiicarasphetrcsic®y (6&)s and thhoilier johenmgnts and the
5, and short circuit is caused between the el ectrode
driying ppgyation qre the s as these it Bmpedizient b of t he
correspondi ng second printing conductive part (52) as
[010He Specifieallys saeslp)dischatgeselegradel (419 hia fhes presenit @pflidied example
~(44) inthe vicinity of the second printing conductive
inclydes the(HmplityThediseliargedpartss(6d) and e pluradity pg disekarghside support
second printing conducive part (52), so that the
mexgibers {43 )gfer heldifigeth¢ @ispharge pargu(6di.e didchahischinge siigesupport member
source nmeans (45), elimnating the 20 short circuit
(43p st inethe farhreoed sqtaropele pahtcopdiative glate 649) copductisy wihethe power
resin material (44) nelts at a tenperature |ower than )
soutdsenéagn (43)dhroughp snaenicerryingpathofnot shewn) ireprevided on the rear side
melts, before fumng or ignition, at tenperature rise
of ezchtdissharge oide sypppritrnemgbar dAuctA vischarge neglly (dipedharge part) (61)
short circuit between an el ectrode part pair (61, 62).
simHantoethat igrimbasimentd i gnppagtedfto eheh tptgtbie nppeitaad ilewer(faggs of each
at short circuit between the electrode 25 part pairs
disqhenge i) support eenpree ¢t e@he disthanpsysidg sumpaeit memvers {43 dwre made
Exanpl e of Enbodi ment 1 Next, a nodified exanpl e of )
of & ¢raduétivepasin fmaterial 20) fimction e thg resist@EniieN)iagainst the wrent flowing
22 be described with reference to FIG 6. In a .
fronditbe hendgeti veplricd 46 10) the tlischasgg neaslast (6o d i Thie elscharge side support
exanpl e, discharge side support nmenbers (43) for o
memberdi (43) diage mapyweparefs meBig of actestperains closeydhan the ignition
el ectrode (41) function as the resistor (60), and the
tempetature Bleeamdnt s and the driving operation are the sane
as those in Enbodinent 1. 5 [0105] Specifically, each.
[01¢6]s brh dheg abasicedasedbrsl ¢anbjruetipr hehepr eeltage ipgpli¢deép the discharge
exanple includes the plurality of discharge parts
devicg 130)epdthe pewist souate meansf(43) & shuenfdlosisdieors dipspparwer source means

(45) to the conductive plate (46) through the given current carrying path. After flowing
into the discharge side support members (43) functioning as the resistors (60), the current
flows to the discharge needles (61). As a result, the discharge needles (61) cause the
streamer discharge towards the counter parts (62) confronting the discharge needles (61),
generating low temperatufe plasma.

[0107] In the present modified example, the discharge side support members (43) for
supporting the discharge needles (61) function as the resistors (60) to suppress spark
occurrence between the electrode part pairs (61, 62) by the same operation and effects as

those in Embodiment 1. In the present modified example, the discharge side support
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menbers (43) for holding the discharge parts (61).
Each di scharge side support nmenber (43) is in the
formof a square pole. A conductive plate (46)
conductive with the power g®urce neans (45) through a
current carrying path (not shown) is provided on the
rear side 10 of each discharge side support nenber
mer¥sS) (43 thiinssehvas spevansetit e dos@ha Irgfbwb)artge) nyrghgr of parts to lead to
simlar to that in Enbodinent 1 is supported to each
congict designppthe dsvtiadgeveyiceé s of each di scharge side
support nenber (43). The di scharge side support )
[0108InPextler,( 48 planktynefddisclufgeasido mehpotti members (A3 rinetipring as the
and function as the resistors (60) against the current
resitbrviefipare fpravidddhenespehditgly ¢o piegileralive)f disshatge parts (61), so that
di scharge needles (61). The di scharge side support 15
the spmb eccuired®) cah de suppressed egltaplydh attéhe ¢legrogde part pairs (61, 62).
tenperature |l ower than the ignition tenperature
0109 efreadditigr) 1@6h shert tchreuia bo vaised betvicke dn etacspde puit gair (61, 62),
when voltage is applied to the discharge device (40)

' the Hischdrge pidesnpetunembers d443) 14k (o mswatertbn tleftralespart pair (61, 62)

the power source neans (45) to the conductive plate

frorh 4Gph tdthiery glimidatng)ithe shatiraienit. chr thei pysematrhodified epxample, the
flowng 20 into the discharge side support nenbers

resité3) (G0Yned immde nd A sestrh enateril shairmel(Ga) a terthperature dower than the
flows to the discharge needles (61). As a result, the

ignitibs chrapaaurchealeef pr&Entinaigatidthand Sinieg e thediesistoay (fd)) at short
towards the counter parts (62) confronting the

cireditscharge needles (61), generating |ow tenperature
plasma. [0107] In the present nodified exanple, the

[01 th]s eBmbgdinent? ofthp fwventiorrber s (43) for 25 supporting
the di scharge needles (61) function as the resistors
( 60Ant gir Surifiee $80)spaviding de Embotimeite? weidin be hdescribed next with
el ectrode part pairs (61, 62) by the same operation

refeterde &b fRIGE §. aThe tdhoperifier @) adi Erebedithent! B is Wéffgrentstrom that of
nodi fi ed exanpl e, the discharge side support 23

Embaditents] (4 3pndtivetiore bl ¢ébe daschargadetibe (40si Spenifi¢adly) the resistors
reduci ng the nunber of parts to lead to conpact

(60Ymei movidéd inhihe dusreitarayeyinte path detw@)L. thf P08] scruee eans (45) and
the plurality of discharge side support nmenbers (43)

the fdisvharige rpanty (63) tfiche dsshagerdeviceQH0nie Fmwdiment 1. While in a
correspondingly to the plurality of discharge parts

disohéiee,desioe (4Btin Emtodemenia; kestxtas (60 e poaided detween power source
suppressed reliably in all the electrode part pairs

medns {45)@A) counter parts (62).

[0111] In the discharge device (40) of Embodiment 2, each discharge electrode (41)
includes discharge parts (61) serving as base points of the streamer discharge and a
discharge side support member (43) for supporting the discharge parts (61). The
discharge support member (43) includes a platy support member (43a) extending in the
vertical direction and fixing members (43b) arranged at a predetermined interval left
therebetween and held to the support member (43a). A rod-like or linear discharge
needle (discharge part (61)) is supported to each of the upper and lower faces of each

fixing member (43b). The discharge needles (61) are arranged substantially in paralle] to
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[0109] In addition, when short circuit is caused
bet ween an el ectrode part pair (61, 62), the
di scharge side support nenbers (43) nelts to insulate
the el ectrode part pair (612462) from each other,
elimnating the short circuit. In the present nodified
exanple, the resistors 560) are made of a resin )

the e dacg| of tdeantepglectodas (@2} erfferdisainegel domtrodeh &) tapre cargluctive

N S%iti on tenperature thereof, preventing ignition and

with thei pegreo sour¢eemeansi(49)dhwugh o cuaentshoying peihr@oi showpd110]
<Enbodi nent 2 of the Invention> An air purifier (10)

[0142)c Similasty tco EErboditnensnt, @chidountse etistrods {d2) iseformedl taf a long
reference to FIG 7. The air purifier (10) of

meEheroth resquaedi €-shiapef ér dtizéntansachion apfl theSofEnbeids weareof faces
1 in construction of the discharge device (40).

reaSppeds fancthiel lpft havd meEIGt Br s TheGpuntee efmctodaie@2) rare nde of an
current carrying path between the power source neans

insyl4ti)g rasid matdreal ddboifpolergmias. ( Thy resin mhteridi @dhbasgeproperty of
device (40) in Enbodinent 1. Wile in a discharge

meldiog atetefnpoiatirn lEmdrdiimiba igntjon temipsirbre thef®f. ar e
provi ded between power source neans (45) and counter

{01 pHr As pfittRg c@Ddyclitd fartl (conthectidte s r (O) devioreed 40)eacf counter
Enbodi nent 2, each di scharge el ectrode (41) i ncludes

eleafiode ) der piowisg (b yowdar\piartg (6% th&seopduative vafh thhgower source
streaner discharge and a discharge side support

means #®rthied g a corretuppyang path (hdteshdws) hakhgepripding sofdtive part (50)
The di scharge support nenber (43) includes a platy

incledgspfinst primirigecondddae maxtsdAt) fogmed at e remeface ofithe corresponding
direction and fixing nenbers (43b) arranged at a

couptee dletterdei (AZ)hridr secvad pliming @Edudioe pbet(§R)cirmetiatmaedide of the
to the support nenber (43a). A rod-like or linear

cortspodmggeuntarddéteodeddZ)char ge part (61)) is supported
to each of the upper and | ower faces of each fixing

[01 idnBech {in8 pYintifish eontivstiveapaye (O ddtledes( 6 djscharge printingyednductive
substantially in parallel to 24 the front face of

partc (ila) dormdest thedepini2pf aTévemthr gena (@ @infonting @scqresponding
are conductive wth the power source neans (45)

dischhrge upptt £610uof entorrapending diwhirgt ndectsidow#l) dnd1d Arst printing
Simlarly to Enbodi nent 1, each counter el ectrode (42)

conilective patha(58b) extendigg fenbthe dischargequinting cOndictipe part (S1a) along
hori zontal section and the open side thereof faces

the side face of the corresponding counter electrode (42). The plurality of discharge

printing conductive parts (51a) are provided correépondingly to the discharge parts (61).
The first printing conductive paths (51b) have a width in the vertical direction smaller than
the discharge printing conductive parts (51a). The first printing conductive paths (51b)
function as the resistors (60) against the current following in the printing conductive part
(50).

[0115] The second printing conductive part (52) includes a plurality of second printing
conducive paths (52a) formed so as to be in contact with the side edges of two first
printing conductive paths (51b) and a main printing conductive path (52b) to which the

plurality of second printing conductive paths (52b) are joined together. The main printing
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5 rearwards (on the left hand in FIG 7). The counter
el ectrodes (42) are made of an insulating resin
mat eri al (44) of polypropylene. The resin nateri al
(44) has a property of nel@bng at a tenperature | ower
than the ignition tenperature thereof. [0113] A
printing conductive part (conductive part) %
conﬂwtﬁ@cp (¥ddHs connseied to dhe peverdeourermesnsy (4 I*lﬂtmabgthe current
the counter parts (62) to be conductive with the power
caryggr pagh (npdsheddhs (45) through a current flow ng path
inot shown). The prlntlnglcondu0|ve part (50) includes
[0116]r & thy idincharge cdsvibactlY chapingt the( Biover desmrlbedaconstrasction, when
rear face of the corresponding counter electrode (42)
voltage issappiied hal therdishangg dewvine (#1)i byethp potver BRYcd meansd4al, a current
one side of the corresponding counter el ectrode (42).
floyto e Eadtargs neadlesr(6h) o thecdiachregd visciwades (@B1ihrough the given
i ncludes a discharge printing conductive 15 part
curiest edrrifing patl. i Astarresuld, ghendttepmef dischrogmisetauged rorahy tip ends of
confronting a correspondi ng discharge part (61) of a
the dischargpuerdias o )i towhs the et pathe(62Xd9nirmting thej dispharge needles
printing conductive path (51b) extending fromthe
(Glhlth@hby gengeting lavy toopetatote plespar t T tarrend| fowgng tthghe counter
side face of the correspondi ng counter el ectrode (42).
part§lie2)giyuhabirtamen fdischargh 8pye to heiditchange ponting cindyctpeernasts (51a),
(51 a) are provided correspondingly to the discharge
the fiagttpgingieg conQEtivh paths (i) pthe se¢ang providg apndustivaphths (52a), and
(51b) have a width in the vertical direction smaller
then, Hemajoh gridiisg bendgetiysrpatit (528) obtiwfust prantipgreosdyctiyaparts (51) in
The first printing conductive paths (51b) function as

- thistandery aysl frthersfl@wgOintatha ipnwer sowececmeans (45)f thidughithegcuirgent carrying

the printing conductive part (50). [0115] The second
patipiriohstiovgn)conduct i ve part (52) includes a plurality of
second printing 25 conducive paths (52a) forned so as
[011Y betherdisbatzaclevisk (M)t Enshafémentgb shofirst wonfing senductive paths
printing conductive paths (51b) and a main printing
(Slbbﬁmmd iat thepepuhtef SRojrodes (WA Sinctidreas glewesisiorsy(68). Accordingly,
second printing conductive paths (52b) are joined
even dfghsthepuld Bdbermto theprifadei afg disherpedeedle (el paaivop@eahyart (62) or
is connected to the power source neans (45) through
error eowddirheegpuse dmthey fisgnembeiwenotanstlesiwdde et psi (6h 4o cause
di scharge device (40) having the above described
dispeeaiant pfithei dischavgeesharacteristics between the electrode part pairs (61, 62), the

discharge current in a single discharge needle S is reduced as shown in, for example, FIG.

2(B), to suppress the spark occurrence.

[0118] Even if a spark would occur due to high discharge current of a single discharge
needle S, the resistor {(60) formed at the corresponding counter electrode (42) prevents
charges staying in the other discharge needles from flowing to and concentrating on the
discharge needle S. This reduces the amount of sparks at the spark occurrence.

[0119] Moreover, in Embodiment 2, the discharge electrodes (42) are made of a resin

- material (44) of polypropylene. Accordingly, when a discharge part (61) is in contact

with a counter part (62) and short circuit is caused between the electrode part pair (61, 62),
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voltage is applied to the discharge device (40) by the
power source neans (45), a current 5 flows to the
di scharge needl es (61) of the discharge el ectrodes
(41) through the given currg2ft carrying path. As a
result, the streamer discharge is caused fromthe tip
ends of the discharge needles (61) towards the .
the gemperatyre od thascqrppyondanr FishPringng eradystivernaty Shhe sigpsety melt the
.(61),_thereb¥ generating |ow tenperature plasma. The
resig gatesial (44) dilisgvieipity B thedlingt printingznopduqtige path(Sihe  As a result,
streanmer discharge flows to the discharge printing .
the &gt cuisting sopdictys path 4J1b)1is dispersed byt the makefl rgsin material (44) to
. conductive paths (51b), the second printing conductive
insube Hee comIEr, paginth2) tirnam the pewpmpacepmieans (§).ceiminating e short
_ path (52b) of the first printing conductive parts (51)
circpig betwigess thgrelpstrodeapatt pair (ﬁe&)ﬁl ows into the power
source neans (45) through the current carrying path
(0130 oThastesinrmatefid K44) mekts atrretegipsoitere dewerethim the(igwifiop temperature
Enbodi nent 2, the first printing conductive paths 15
thereaf] lond ftlgredere, dumingeand igniden of dea restiemaiesiz) (44inwrei wavented in
as the resistors (60). Accordingly, even if dust
tempgraiuee Asthefraefirss prinéngseankyetéveafatia (%/!ibé seraimgensribe tisistqrg 69) upon
or a counter part (62) or error wuld be cause in the
shord Fisewhelanisdeoiednpahpal €dt pde part pair (61, 62) to
cause dispersion of the discharge characteristics
[012i&twhé@hﬁ@dngm1é@pf5u@0@mmt Bairs (61, 62), the
di scharge current in a single dischar%e needle Sis )
r eddyceedified skample iof the air paxidep (W) acr@ding2o BaBydiment 2 will be
suppress the spark occurrence. [0118] Even if a spark
desaxibad aexicwith refersneeotonflgh 8di du itzer present) modifiedogxampdd, mglerality of
di scharge needle S, the resistor (60) fornmed at the

countor side gepritngembenst(6d) o suppastieg cayspprdinglsitaspluedlily @€ sounter
staying in the other discharge needles fromflowing to

parts (f) comprevidedtat thy war fage of Gacgrmme elpstradee(42). Thigcounter side
reduces the anmount of sparks at the spark occurrence.

suppost members (b Bwotéon ay theEangdisniéfl. Lach iseurfesgife Fgeport member
el ectrodes (42) are nade of a resin material (44) of

(63)ps iy reofoytneria. sqnarearal-ngllye cannéen partdpcisdprpecdoatrthe pear)face of
is in contact wth a counter part é62) and short )

eacle counigrt sifle sepnestemepbenéeh) 3chas & cerired chp aptresnandingedischarge
62), 26 the tenperature of the corresponding first

needde i(¢ischatgeceartl (61) oethsatisrberzEtylesitoses (419. nehe cownger side support
resin material (44) in the vicinity of the first

mengrer o8 hape eadd wf picordystive rgsBibterifls a resul t,
[0122] In the above described construction, when voltage is applied to the discharge

device (40) by the power source means (45), a current flows from the power source means

* (45) to the discharge needles (61) of the discharge electrodes (41) through a predetermined

current carrying path. As a result, the discharge needles (61) cause the streamer discharge
towards the counter parts (62), thereby generating low temperature plasma. The current

thus flowing to the counter parts (62) flows to the counter side support members (63)

- functioning as the resistors (60), and then, flows into the power source means (45) through

the counter electrodes (42).
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the first printing conducive path (51b) is dispersed

by the nelted resin material (44) to insulate the

counter part (62) fromthe power source neans (45),

elimnating the short 5 ciRGuit between the el ectrode

part pair (61, 62). [0120] The resin material (44)

nmelts at a tenperature |ower than the ignition
[012&rprehatpigsent medified exanaple, theepanerside supperhgnemgrs (63) formed at

ignition of the resin material (44) are prevented in
the cevaserr eleqirodey (429 ferpctigntas the rogisiost {6y te srpuess ithe sprale ecurrence

(51b) serving as the resistor %60) upon short circujt
betygeenathe slestodopat pairs (Gab?). ( Further when gho £eyit is caused between

- Modi fi ed Exanpl e of Enbodiment 2 A nodified exanple
an electrofls part ppind(6l.i @), theojorsasponding dischargnivisgi swppert anember (63)

W ||l be described next with reference to FIG 8. In
melfhin pisediatian wishitemperaake nigs, esliningingr the jshort ghircugouhix the present

si de support nenbers (63) for supporting
modibed expoplei nigby the yesistoas (68) isfmadsunf erresipampisripls it anddts at a

provided at the rear face of each counter el ectrode
tempgraiure Toneerchanttbe ighitien 1&mprpives thepofibsr shatgBy resistors (60) are

function as the resistors (60). Each counter side
prevagRsidrem pgnithesy and(f88)ing in sbartchreuif.or m of a square pol e.

The counter part (62) is fornmed at the rear face of
[012Hc rEmbodiment  pfitheduygsoion™> menber (63) so as to

confront the correspondi ng discharge needle

(di dorarmeifisnaccprdieg jo Bmbediment %wﬁgbfgéesetib@ﬁ naxd egth reference to

(41). The counter side support nenbers (63) are nmade
FiGo . a Thenttuptrifice (F®stfnEmbodiment 3 haoa [dischaie Idevichd4@bdifterent in

descri bed construction, when voltage is applied to the
congfrusting fige theeafi Brabgdidpntoly t he power source neans (45),

a current flows fromthe power source neans 6;%% to
[012He Adiskemingd Gn 8 et e@s(tmgﬂmf thirdisehasgehdavigs (@ Embediment 3
_ (41) through a predetermned current carrying path.
is mdg of e gleetricalliediffusiblraeapepanad tassrial ehipined dps'étdgm carbon fiber to

streamer discharge towards the counter parts (62),
an ey eyn g@mloaitri?vgbut@ﬁwemeeﬁp@ngtr@$ie)- pl Bemerolume resistiatyt of the

25 thus flowing to the counter parts (62) flows to the
electreatly giffusibde maigsiabfalls pe theeange(beByeenfl@nend bhi A¥mas t he

resistors (60), and then, flows into the power source )
[012fdahs tiia Bxamplep digh resister ¢onmede eif et clpgurally Aiffugible material

[0123] In the present nodi fied exanple, the counter

‘compiogks aswppot membeh E43a) p6 3 Ylisthargesidasupport member (43).  The support

member (43a) supports fixing members (43b) and discharge needles (discharge parts) (61),
similarly to that in Embodiment 1. Each counter electrode (42) is formed of a platy
counter side support member (63), and the counter parts (62) are formed at the face of each
counter side support member (63) which confronts the discharge parts (61).

[0127] In Embodiment 3, further, arc detecting means (not shown) is provided in the
power source means (45). When dust or the like adheres to, for example, a resistor (60)

of an electrically diffusible material and the resistance value of the resistor (60) increases,

- a spark occur between a corresponding electrode part pair (61, 6'2). The arc detecting

-means detects such a spark and functions as a safety device for stopping voltage
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the counter electrodes (42) function as the resistors
(60) to suppress the spark occurrence between the
el ectrode part pairs (61, 62). Further, when short
circuit is caused between 2% electrode part pair (61,
62), the correspondi ng di scharge side support nenber
' 263) S nelts in association with tenperature rise,
appEtatignatthepowerscsisemeans (48hit . I n the present
nodi fi ed exangle,_also, the resistors (60) is mde of .
[0128]r Asidesaribed mbaye, tih Embedinent 3¢ the elecéww&ry iffpebleguaderial is used
than the ignition tenperature thereof, so that the
as thesisistayr(60) BOhe anment sarying path batwesn Gaipevensarer mgasHds) and
in short circuit. [0124] <Enbodi nent 3 of the o
the |dischange qrasts 1 1An Eier elpatric4livedifiisible tatgyial darmbuelumentesistivity
3 will be described next with reference to FIG 9.
highwin éhami the plorefertioned pndikctiEntesini, st thes:longs the wireghleyieg in the
device (40) different in construction fromthat of
disdBptge giarte (G1) Tan po t@stedrarthéraffectivelrl Gleme, thedrequencytadithe spark
~ (60) of the discharge device (40) of Enbodinent 3 is
occnmeise ahd the ashawt of spatkisywan bé fadordsl furtbergitagiieelymat er i al
obt ai ned by addi ng carbon fiber to 15 an ABS resin
[012%Yc Moresrviet, rwikhethi uesasdore(08) made effin elecsiienlly diffasiblg|naterial, though
resistivity of the electrically diffusible materi al
shoftairtwit isrcaubeel hetimepn dpedactrode 1OEpain (P11 62b) apdrihe fw@1cp6flowa to and
this exanple, the resistor (60) nade of an
conedngmtes ionahé goespbuding resistrat(ed), die cuersnpeales onths pppent density of
nmenber (43a) of a discharge side support nenber (43).

the TsistaupPoean bermdbend (otgryedsuiththa east iviinmaimadeptan conductive

(43b) and di scharge needl es (discharge parts) (61), 20
resigimatémall y This supptesien t@npodiureerise of tRacdsistas @@k ppon short circuit

electrode (42) is fornmed of a platy counter side
betwesnpor ¢lectmddearart(18®) (61a62). t fkencw igtition pad feming0f the eesistor (60)

formed at the face of each counter side support
cannignpreveted) camtéroplation enlomeemerteofd thee sadety candathesrefighijity of the

[0127] In Enbodinent 3, further, arc detecting neans
discharge dstioen) is provided in the power source means

(45). Wien dust or the like adheres to, for exanple, a
[013s<Embodifed) 4 ofthedfiveationt ectrical |y di ffusible

material and the resistance value of the resistor (60) ]

i ncAsaaiepuridies )k awouiing bethaekadimentos redlpbadieagyibed next with

el ectrode part pair (61, 62). The arc detecting neans
refedhce ctos FéGeHl0a aspallc. abtl f Gndroidomentad is diffeseny e dke above

for stopping voltage 28 _ _ '
embodiments m construction of counter electrodes (42). FIG. 10 is a view of a major part

of a discharge device (40) as viewed from above and FIG. 11 is a view of the major part of
the discharge device (40) as viewed from one side.

{0131} In the discharge device of Embodiment 4, counter electrode‘s (42) and earth
electrodes (70) are provided so as to face the discharge electrodes (41). Each counter
electrode (42) and each earth electrode (70} are in pléte shapes. A plurality of insulating

members (71) covers predetermined parts of each counter electrode (42), and a part not

~ covered with the insulating members (71) confronts, as a counter part (62), the tip end of

the corresponding discharge needle (61). The earth electrodes (70) are connected to the
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application by the power source neans (45). [0128] As
descri bed above, in Enbodinent 3, the electrically
diffusible material is used as the resistor (60) in
the current carrying path bg®ween the power source
means (45) and the discharge parts (61). The
electrically diffusible material has a volupe .
negativsi tetrningk 9f the pogier sourpamennie(49).or Arresistob (), which is made of a
conductive resin, and therefore, the current flow ng
condlystivh eesiniinstsival deproaided bebugencash peuntescleeiigds (#2) 1ad cach earth
effectively. Hence, the frequency of the spark
elecrodei(ence and t he anount of sparks can be reduced
further effectively. [0129} Moreover, with the )
[0132d slns ther al{o0) deserihed ofonaimuationg twhieg avaltpgeliif fpplisd| t the discharge
material, though short circuit is caused between an
deviek é4Q)rbydbe pawer yaiae ni@ms (4Db3 cament floavsdiant thetpomes waureg means
and 10 concentrates on the corresponding resistor ]
(45)t60hg disttergamacdies (64alod theatisdhpegeslctredes (dgh‘@lmlggh@fprﬁmermmed
resistor (60) can be reduced conpared with the case
currenttdarrybratpatin d Ao reawlt, dlondisdaigeencedles ((1) wause iheadtreamgr discharge
suppresses tenperature rise of the resistor 860) upon
towsdeithe countamiparts KeX)weherebsirgentreting buve tqpaperatpegi plasigy | The current
62). Hence, ignition and fumng of the resistor (60)
thuscBiowing tprtiss envingut, pacte K623 rifsivest forthe eesintors onandthenhBiows into the
safety and the reliability of the 15 discharge
poveesiwe: mEALI6F) thiemgh tdienmarih electrbdes{@0). nventi on> An air
purifier (10) according to Enbodinent 4 will be
[0138dshr Embddinent 4nihehcondeétisreerssia mateHplGlispayed hatweoes, eagh counter
Enbodi ment 4 is different fromthe above enbodinents
elecimde MR tand chilopardf elecitmted70k functiprsdassthe 498)storr(6@) tol guppsess the
a view of a major part 20 of a discharge device (40)
sparis osiuenteck beveen by eclentdde | @t pairs 61 22)ew1@fEmh@ilment 4, the
maj or part of the discharge device (40) as viewed

| resiftosrbOnandiecreranf @il @tjpactly bhiavedi dshenugter glsgiredesd42) and the earth

Enbodi nent 4, counter el ectrodes (42) and earth
elecabdest (70} esntemPlatiag svigth wedugtion shthaslischarga deviehe0).

di scharge el ectrodes (41). Each counter el ectrode
01344 25Othed Eshotiingatsh el ectrode (70) are in plate

shapes. A plurality of insulating 25 nenbers (71)

covEhes prssad éuventivm srhy gave snp pf decllewing eonstaycdiens syeach of the

(42), and a part not covered with the insulating
aboveetheedimgft) confronts, as a counter part (62), the

tip end of the correspondi ng di scharge needle (61). )
[013%) elre thet presxing ctrbodizsents Ghe aewstorsn(68) e made tofer conductive resin

material so as to melt at a temperature lower than the ignition temperature thereof.
However, the resistors (60) are not necessarily made of a resin material and may be made
of a rﬁaterial which is cut at a predetermined temperature or higher for eliminating short
circuit between the electrode part pairs (61, 62), such as a metal fuse.

[0136] In the present embodiments, the resin material (44) at which the printing
conductive parts (50) are formed is made of polypropylene. However, the resin material
(44) may be any insulating material that melts at a temperature lower_ than the ignition

femperature thereof, such as an olefin-based resin material.
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29 negative termnal of the power source neans (45). A
resistor (60), which is nade of a conductive resin
material, is provided between each counter el ectrode
(42) and each earth electrgde (70). [0132] In the
above described construction, when voltage is applied
to the discharge 5 device (40) by the power source

[01Bakuthe albyhaige davieen0) it bresomh anlesdisones, asobpee in FIG. 5, for
means (45) to the discharge needles (61) of the

exaniple beer gréntisg econdundio's p@n.s_IS(g trd fymed ap thedissiarmataael (44). When
current carrying path. As a result, the discharge

shorteirdhités qaesed stuess anhrecttode pane paidi(6k 63), gee retsm/matégalt #4) melts
counter parts (62), thereby generating |ow tenperature

for plimiwting Heeshetcirerit.  Bdsidesfthopiining eondhciveqarts €50)paay be made
(62) flows to the resistors (60), and then, flows into

of anhiak the meltsert = bumeetwednwer 4B tha ity tehwersaure Khereof so that
el ectrodes (70). [0133] In Enbodi nent 4, the

shog eirduit {sielimirased by mettigi aaion@s;smdiagdarimdngvemdmatmart (50).
counter electrode (42) and each earth el ectrode (70)

[0138]nEwitimsinebe titsehargs devicss (#8091 the psesppresstwdithents.sthamid-like or
occurrence between the electrode part pairs (61, 62)

linepuindiSrHacgdi nreediies &he dishlkarge pats)sied) sre(cBployednn e @scrlar@e@lectrodes
conpactly between the counter el ectrodes (42) and the

(4l paHdweves thd disthangbesar(s161), are ont vevpssatilynig thé Gt of a rod and may
reduction of the discharge device (40). [0134] <O her

be iErny dhagniwsh aF karipn@danshapeofmhicbriipend isdeperedhypr of atchibndrical
follow ng constructions in each of the above

shapmrbodi nents. [0135] In the present enbodinents, the
resistors (60) are made of a conductive resin 20

[013R4t br Esdbodimeas 3t eneB$ retin do tvérpecarbom dibeniseaddedain ushé as the
ignition tenperature thereof. However, the resistors

electrb@)ly aliffusitde matriad s ddowgvenstie clottrigaltediffusittet materin] iamdt limited
may be nmade of a material which is cut at a

therptoeridtany miatexth] meayper wed sechoas tisygtietic frgrbee biahi asaa butyl rubber, or
short ~circuit between the electrode part pairs (61,

ano®e) makoeh as a netal fuse. [0136] In the present
enbodi nents, the resin material (44) at which the

[01441i Furtheg, in Z5nlpwimentt 3, e paistos (§B0) aaredectrinatiy diiffesibladeaterial is
of pol ypropyl ene. However, the resin material (44)

providsd bre thengurrans waryinggpatitbetwezh thiatischeige pasts §1) and the power
tenperature | ower than the ignition

source means (45). However, as shown in FIG. 12, the resistor (60) of an electrically

diffusible material may be provided at the counter side support member (63) serving as the
current carrying path between the counter parts (62} and the power source means (45). In
this case, also, effects of suppressing the spark occurrence and preventing ignition and
fuming of the resistor (60) can be obtained as in Embodiment 3.

[0141] In addition, as shown in FIG. 13, the resistor (60) of an electrically diffusible

material may be provided on each of the discharge parts (61) side and the counter parts

- (62) side. In this case, the resistors (60) reduce the discharge current further effectively,

further increasing the effect of suppressing the spark occurrence and of preventing ignition

and fuming of the resistors (60).




tenperature thereof, such as an ol efi n-based resin
material. 30 [0137] In the discharge devices (40) of
the present enbodi ments, as shown in FIG 5, for
exanpl e, the printing conduBtive parts (50) are forned
at the resin material (44). Wien short circuit is
caused between an el ectrode part pair (61, 62), the
Industrisd Applisability (44) nelts for eliminating the short
circuit. Besides, the printing conductive parts (52?‘
[014cly Asedageriedsabsrvea the Blesem anvension sis aseful t fepnséscharge glevices for
lower than the ignition tenperature thereof so that
perfm@ing dicpmen dischargs baviveen e disphargreelestmyicand oy ¢awiss siichgde and
printing conductive part (50). [0138] Further, in the
for gir punfigrg daviay Feds diadiprastdevise present enbodi nents, the
rod-l1i ke or |linear discharge needles (the discharge
pats) (61) are enployed in the discharge el ectrodes
(41). However, the discharge parts (61) are not
necessarily in the formof a rod and may 10 be in any
shape such as a triangular shape of which tip end is
tapered or in a cylindrical shape. [0139] In
Enbodi ment 3, an ABS resin to which carbon fiber is
added is used as the electrically diffusible
material. However, the electrically diffusible
material is not limted thereto and any material may
be used such as a synthetic rubber such as a butyl
rubber, or 15 another material. [0140] Further, in
Enbodi nent 3, the resistor (60) of an electrically
diffusible material is provided in the current
carrying path between the discharge parts (61) and the
power source neans (45). However, as shown in FIG
12, the resistor (60) of an electrically diffusible
mat erial nmay be provided at the counter side support
menber (63) serving as the 20 current carrying path
bet ween the counter parts (62) and the power source
nmeans (45). In this case, also, effects of
suppressi ng the spark occurrence and preventing
ignition and fum ng of the resistor (60) can be
obtai ned as in Enbodi nent 3. [0141] In addition, as
~shown in FIG 13, the resistor (60) of an electrically
diffusible material may be provided on each of the
di scharge parts (61) side and the counter parts 25
(62) side. In this case, the resistors (60) reduce the
di scharge current further effectively,




further increasing the effect of suppressing the spark
occurrence and of preventing ignition and fum ng of
the resistors (60). 31 Industrial Applicability [0142]
As described above, the pregent invention is useful
for discharge devices for performng streaner
di scharge between a discharge el ectrode and a counter
el ectrode and for air purfkimss having such a
di scharge device. 5 32 Cains [1% A di scharge device,
[1]whi éndisehargeadayics. whichhiaelydeser dischage elepeodedinplydiag a plurality of
. plurality of discharge parts and a counter el ectrode )
disghaege Rfirisng aptauwnter ictegtrede inglnding a pluralgy of sbvmen parly confronting
the discharge parts, for perform ng streaner discharge
the yischarse \iagfe, {051 nesfgeming ssamer disch@ge by capplties voljagsoaeboth the
source neans, characterized in that: a resistor is
elegifodes hepower squisaimeant, charaetyiizag ipdhdt: bet ween t he power
source neans and the discharge parts. [2] The
di s@mesiyer davdddedin Chuirent tarryidgwphasy bétweeththerposies source means
is made of a conductive resin material, and the resin

 endpbg dischargepsrss at a tenperature |ower than an ignition
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tenperature thereof. [3] The discharge device of Caim
1, 15 wherein the resistor is made of an electrically
diffusible material. [4] The discharge device of any
[2] oneTh¢ digklwirgesdeviaewf Elaimhbr ei n t he di scharge el ectrode
i ncludes a di scharge side support menber for
suppbereimife tésstqlismai¢ ofa emdyctbehasigenaterial.sindand 20
t he di scharge side support nenber is conposed of the
r esthét igpin material melts at a temperature lower than an ignition temperature

thereof.

[3] The discharge device of Claim 1,

wherein the resistor is made of an electrically diffusible material.

(4] The discharge device of any one of Claims 1 to 3,
wherein the discharge electrode includes a discharge side support member for
supporting the plurality of discharge parts, and

the discharge side support member is composed of the resistor.

[5] The discharge device of Claim 4,
wherein the discharge electrode includes the plurality of discharge parts and a

plurality of discharge side support members for supporting the discharge parts.

[6] The discharge device of Claim 1,

wherein the plurality of discharge parts are held by a discharge side support
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[5] The discharge device of Claim4, wherein the

di scharge el ectrode includes the plurality of

discharge parts and a plurality of discharge side

support nenbers for supportiddg the discharge parts. 25

[6] The discharge device of Claim1l, wherein the

plurality of discharge parts are held by a discharge
medwipgle support 33 nember, the discharge side support

menber is provided with a resin material that nelts at

a t dhegtischeige sideswpport membaiisipgeridsdoviith amesén matprial that melts at a

t hereof, a conductive part for allow ng the discharge
tempgratuye vy ghapendgritipy tempierdiurelteerpefner 5 sour ce neans

is formed in the resin material, and the resistor is

pr ovicaedictive paefa eHawing the diggharze pafs 1A beicoodentie with the power

devi ce, which includes a discharge el ectrode including
sougcegneana is foymest in thg weinamgjerigdaands and a count er

el ectrode including a plurality of counter parts

conthegntistongis poovided afithecdeadegsivearrts, for performing

streaner discharge by applying voltage to both the

el ectrodes by power source neans, characterized in

that: a resistor is provided in a current carrying _
{71 pat A ¢sehaegsrdevive, pbigbrinelodesce diselange elaefthdetacludingtaeplurality of
_parts. 15 [ 8] The discharge device of Claim7, wherein
disahpegernssts gnda doynten disciopdeainglodingea phuealite of nourderepartsl confronting

and the resin material nelts at a tenperature | ower
the disgherae peggsi for parfommipe rseeamer disehasgs by 20plybig Toltage to both the

di scharge device of daim?7, wherein the resistor is
eleatrades bif payrer spwree mieans, Pharaitéfizediibat:mat eri al . [ 10]

The di scharge device of any one of Clainms 7 to 9,

whe g¢sistartie proideden etwtmi oaleying paibdetweencibamposier spaee means

support nenber for
and the counter parts,

(8] The discharge device of Claim 7,
wherein the resistor is made of a conductive resin material, and
the resin material melts at a temperature lower than an ignition temperature

thereof.

[9] The discharge device of Claim 7,

‘wherein the resistor is made of an electrically diffusible material.

[10] = The discharge device of any one of Claims 7 to 9,
wherein the counter electrode includes a counter side support member for
supporting the plurality of counter parts, and

the counter side support member is composed of the resistor.
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25 supporting the plurality of counter parts, and the

counter side support nenber is conposed of the

resistor. 34 [11] The discharge device of Caim 10,

wherein the counter electro@¢ includes the plurality

of counter parts and a plurality of counter side

support nmenbers for supporting the counter parts. 5
[11] 12$herﬁ1éclwrrgﬂ:qlmc‘ge)f&‘émnb&of Claim 7, wherein the

counter electrode is provided with a resin materi al )

t hatvhassin the gourder ¢legtiode srclipdss thewdnraliyof cauntegparty ey a plurality

tenperature thereof, a conductive part for allow ng
of qoneterHmswppon aransberniop supportingdhe geunigriparts-he power

source nmeans is fornmed at the resin material, and 10

the resistor is provided at the conductive part. [13]

An air purifier, which includes a discharge device for
[12per Tbe diselguras devaneenf ClalimsGhar ge bet ween a di schar ge

el ectrode and a counter electrode, for performng air

pur Wherst thencayiter clésgrode énprayidedr whily aatesipnwinatgrighéhat melts at a

to-be-treated air to fl ow between the 15 el ectrodes,
temppratuge osver thad anngnitien templetute demeafge device is the

di scharge device of any one of Clains 1 to 12.

a conductive part for allowing the counter parts to be conductive with the power

source means is formed at the resin material, and

the resistor is provided at the conductive part.

f13] An air purifier, which includes a discharge device for performing streamer
discharge between a discharge electrode and a counter electrode, for performing air
purification of to-be-treated air by allowing the to-be-treated air to flow between the
electrodes, characterized in that:

the discharge device is the discharge device of any one of Claims 1 to 12.




