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| ONI ZER HAVI NG CLEANI NG SYSTEM TECHNI CAL FI ELD The

present invention relates to an ionizer having a
w@b@anrdegs syst em for cl eaning an el ectrode neePd’EUS$008/072781

the ionizer. BACKGROUND Vari ous types of ion generator

or ionizer, for generating air ions by corona

dlscharglng and for neutralizing static electricity on

an obj ect wi t OMZER BAWVING GHEANEYe SYSTEMns by

means of a fan, have been devel oped. Such a type of
i oni zer has an el ect roéerCHeJé(dﬂlIeFl(EbD a di schar gi ng
needl e) for .ge rat gor ana. char
i SahaPry EPRRR iR b BRSPS IR e Rism ey clsaning an
cled@b® hRtRtEUac i@fltz@lr. use, when dust in the air is
adsorbed on the tip of the needle. Therefore, it is

necessary to cl ean the egsteesiemeed! e periodically.

For exanpl e, Japanese Unexam ned Patent Publication

( Kokar 1p11$\kypei@ﬁ)4n LeB4gvRotioBiztn Swszcasratng aif iaw byypena
cissPPeplaf Mg T lnERe o Shenli b7 alBRbe D S TigMine e
airRE Sy ABIPRQIF a di, ihQ@@eehQie%l@pém\ﬁll@h Q tyfRdTa6niEQTRS ah BleBtrode

contact with the tlg of a dischargi ng needl e, whereby

negdha (o askischagsyegdishar m@nqq&tﬁ}lg)(fOl@lWedlp@)@tgl)ég | Ehe discharging

pel(fﬁq[nga\ﬁgéjo e 6%889}?%%3%}8 Seggr&? &gtgﬂgﬁ{ef ggeé lﬁi}églﬁ :dﬁbgtlh B air is

adermlamlsOmray ube)fdmfeleglur Gtictetorbeit Aatetssaigdo bigamtheal @ablt aeedle
or". t he ot her hand, US Patent P blication No.
e @aélyos“m araerislkepancye Hlné‘s?ﬁ’i“ﬁ@‘? B Fabfigion (Kokai) No. 2004-

23W°W6s%§|<11[1 Yir §loRaR Q%l%?'én H‘éjscgb tth‘fitr"gmnm H%gelves an air
and déScri bes

el ectrodes”, crib e cl eaning device
ﬂogeaw_raahbyabdmmpmbslas aathoiteals Hflessaehrhxlsly membaeatgahhatito the movable

rtion and a restoring.me ni.sm'. ddi.tion,. an
et FGRe S0 QUBHH DT Of B Hesine g g i PO
ad$h&RNNGe &P oﬂlﬁ:‘:ﬂe%@l@% nRaedte ando aJame@@In@@atlﬁmsd patbs
for detecting the position of the brash, is

Ptlblcmﬁten éKakdlyNav%QOHaBH@H domils thH 'Bol@hisgtmesss ary de configured
to tg Wd em{l& fs Cesg{ i,obed above, it is necessary to
¥ &Nt ST EdE%®Eedl e of the ionizer at a

On the other hand, US Patent Publication No. 5,768,087 discloses "a cleaning
device for automatically cleaning dust and dirt from ionizing electrodes”, and describes
that "The cleaning device generally comprises a brush assembly, a weighted portion and a
restoring mechanism". In addition, an air ionizer (Model Number: BF-27C), having a
brush for cleaning an electrode needle and a photoelectric tube for detecting the position

of the brush, is commercially available from SHISHIDO Electrostatic Ltd.

SUMMARY
As described above, it is necessary to clean the electrode needle of the ionizer at a
proper time interval. However, the ionizer may be used in a system, such as
semiconductor production equipment, which is continuously operated for a considerably
long time. In such a case, it should be avoided, as far as possible, to stop the system for
only cleaning the electrode needle, in view of the efficiency. Therefore, it is desired to

clean the electrode needle automatically or remotely.
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proper tinme interval. However, the ionizer may be used
in a system such as sem conductor production
weeowopment , which is continuously operated forP@r/US2008/072781
considerably long tine. In such a case, it should be
avoi ded, as far as possible, to stop the systemfor
onI¥ cleanlng the el ectrode needle, in view of the
ef f i la:n@mcydse‘rﬁl& wpigHation yitejof thpaignizaiingthe ginegendugier production
YL Qg r W
eql‘ﬁhﬁ%ﬁtroqqﬁe | ‘tamﬁ | i asnl ?\ o};ﬁg{%eﬁl{ggénf?}z%trherIm ﬂ 1s desired to
be sefitp o ndsied, Gi pmlomllucﬁm b thexg) in thaamtﬂom ditdreioh,iieild serting a
positioned in a narrOM/s ere t he |on|zer
cerfain peidprmagic %905@6@%15'5&“ ‘He%ﬁVQE‘m‘? a;slaﬁ?wufi\%m ipglypie
iorfi ¥ By dleQnEchﬁ) @t be flilgé’i’ @ ﬁa@t‘f&ﬂﬁnmotvﬁﬁ'tﬂl@l\ X Ll v@direction, due to
certain performanceé (concretely, the sufficient volume
theofxisa¢nce oF @w)emmfm okdningltly cledimde anedler Thaiodesi sedhotdgsired to
, 1N not be thick in the air
kedt S Bed dhigis ofi Bt o bR B aneEr. o1 oGSk Fgthémber i

noCPRAINGG i h@nt@f @it R AChi0R Bty De ahRBsta@Bitd BYe aliiSIA St addition,
esired to keep the certain volume of air flow of a

thefcé«wn@fg mexnsisodl] asey bruplhisslehiesd tponals, stléfrwemiefrm@w fyagn fgtelectrode
ne@c@es Wi 11011? ltlsmg{n ?]1{ 1rn 1r1]ctat%o c}cnctuq 0|1 tl?enl d\da\l\?ul(fn t'ﬁ?%gelg 1811 of the lonizer.

nreaml S ofthe procuSivdsiod esihue e ﬁl@vﬂ@[@‘&ﬁ i@t dr Ihﬁhﬂ@cheamng
y fromthe el ectrode needle, w thout using
syntwﬂ f@lcfé‘fa@“tgi ke atroge negsihe of g Iorvigar |dH’Q1Tthédlb’|dé rlamptihy gfhile

ah%%@m@%@l eliin Al 0obj ect of the present invention is
hus n@rowae an ionizer having a cleaning system

f or Iicbelanionghane dicadjrcodthneedtneonticschibed dnivzerccording to one
‘waungnPticall q renDteI%f whi ] e al so. belng conmpact in
aspsetQf the fiveptgy, thege predded anignigs; cpprising AElepy| P8R Ficgizode

ne &S o g@ﬁéiatﬁb%éﬁﬁton@ﬁ? 951%'115‘91%9&1 OE: ASRLEINVAYinkMeeans for
I nventl on ere 1 s pr ovi ded an i1 onizer conpri si ng: at

geMEasu;@malﬁ¢w¢wnﬂd@1m@@dhen¢@ccgeweﬁhWndgcmamng@msemybr

Cleélélﬁ qqﬁcgl odg ngcfcﬁg fwlwlgg}{ﬁ%%? ﬁ/gt%m (i,o?xﬁ]piﬁgp ércéeaning member

coSRAY&Y®LonRNftod ofil2@AR R theSH &l @A heddIE lad@rh AGubtBLconfigured to
el ectrode needl e, wherein the cleaning system

D“b@ﬁ%?ﬂ%@%M%@E@b@dﬁﬂhydﬁﬁﬁﬁ@mﬁﬁﬂﬁf|gured to cone into
cont %%m é ? ahglt%elei ?gctt 0? % 1H9§1q10‘3 ’tlﬁ;gpgs [ﬁgv ?g& yl‘?ltog[zel

contigure

C01ﬁb1&0hg Qﬂi&a@tetew @ec‘mﬁdé Qééﬂillcﬂgfot @elﬁmﬁl@an iasyIBCioroda dlkt&lalging
invention there is praovided an ionizer conprising: at
an pE SRV BrEB TP oEacTIEag PR AIrflgN BewBichthgyjt lns ajcgieaveyed: and

a c&%ﬁﬁ@%ygélﬁqgla{lgilﬂgg the electrode needles, wherein the cleaning system
comprises a first brush configured to come into contact with one electrode needle and a
second brush configured to come into contact with another electrode needle, and wherein
the first and second brush are configured to come into contact with corresponding
electrode needle at the different timing each other.

In the ionizer according to one aspect of the invention, the brush is moved by the
actuator, whereby the moving range and the stopping position of the brush may be

controlled without using an intricate mechanism.
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an air conveying neans for generating an air flow by

which the air ions are conveyed; and a cl eaning system
wo o0090t@ani ng t he el ectrode needl es, wherein tPEr/US2008/072781

cl eani ng system conprises a first brash configured to

cone into contact with one el ectrode needl e and a

second brash configured to cone into contact wt

anofihir ietigdaceridingde dieedthermapssh f dic aneention.jallaf ﬂa@rﬂamhes do
nofi%%ﬂnghegggf Igoﬁé?lgg??lfg %L{%@g d;f rflsf @Hﬁ#&l&&@g%&ﬁ& t\%eﬁ@b the
aaeaohﬁmmnen%thackhﬁngQﬁmaﬁnmadmewdbmgpMmbnlen@smﬁ@powéL

the invention, the brash is noved by the actuator,

wher eby the nOVBRE:FPHMERIANON DR HEIBRPNIGSPOSI tion of
the brash may be controlled without using an intricate

Flgﬁ} GHAR SR R bR RR 'a&%rl dlﬁ% &P5 BLRImbOdihitat 6f M8 HrASRERtention.
of the invention, all e brushes do not

F1%'°'I”£"c%”e§’é'&%o§flqﬁ? wﬂ!eo%(ﬁ HQ{}%%‘EF hth correspondi ng

Fectrode nee by the actuator for dr|V|ng t he
eanl ng syste ave act 1.z
Flgp % s?ows %ﬁ]%ﬁ iﬁ'é]§@¥ﬁ%} d’—&eﬁ-] %\H\&P?:lomzeiokl\g 1gal.

V|em10f n_ionizer cordin a fi.rst odi ment
Flé’og 't ﬁéOPpY“é%é’ﬁﬁ“ r‘%\%@hﬁ?@h&“ﬁ‘bd ‘%OP e‘&‘bB?IHL?&t %ggi’ et
vi eyndheslg H 11 line in Fig. 1. Fig. 3 shows a
preferred nodification of a cleaning systemof the

E vi ew of an ionizer
F%%?Qg%%ﬁﬁgt?gﬁgdgéﬁ%ﬁ@gé\AXgﬁﬁgﬂFﬁgﬁ the present

invention. Fig. 5is vi ew al ong V-V

line in Fig. 4. DETAP@E%h%Eé%Qﬁéﬁ#ﬁﬁﬁFig. lis atop

Vi eWigfl iam tapoview i aﬁli‘(ﬁﬁ)led iaf@)ldhﬁg ao ﬁ ﬁ[s‘i%m@ﬁiﬂlﬁiﬂnﬂ&ﬂﬂle Pfesent

the present _invention, Fi g a Cross-sectiona
m‘i‘?méw NS K- PHY ¢ Cqu*weectlﬁn#.vgew 110%1 Hmné s Figodi Meds
em?gaﬁn{eﬂp ItE@lOlllZ%l %%fb@g Qs Ql’?‘ﬁ [ﬁé(éfr‘pb%‘ (Qlfleé ent) ionizer. The

direct-current) ionizer. e 1onizer 1 includes a

iorhzzu g iingudss achouaing 2, & 6t Acongdnéchintthehdousi hgle2frode needles

el ectrode needl e ner airs of needle 4a .
(s B PPN e RE e AR e king. and
hlgﬁ%ltﬁgg W& § sﬁl?ﬂl%s@@"\@ﬁ for léﬁﬂ'yhféﬂnélﬁvolﬁa@eft@ﬂle%ﬂ)&hﬁﬂ@geedles da to

voltage to the electrode needles 4a to .

4dj & gc manizet 1az|l~s>0n¢ln¢dsw¢1wr>awwplp@ts¢d¢g4lefloeg«mew@g4:01101mor
dlsgleaqglrn%tbepvgeen Eeoonpposmg electrode and each electrode needle. Each pair of
electrode needles (in the embodiment, needles 4a and 4¢; 4b and 4d) are located at
opposing positions, and one needle of each pair (4a and 4¢) is connected to the positive
power supply Sa, and another needle of each pair (4b and 4d) is connected to the negative
power supply 5b. By applying high voltage from the power supplies, corona discharging
is generated between each electrode needle and the opposing electrode 41. The opposing
electrode 41 is connected to ground via the housing 2. Air ions may be generated by
corona discharging. The generated air ions is conveyed, toward an object (not shown) to
be electrically neutralized, with an air flow generated by the fan 3.

The ionizer 1 includes a cleaning system 6 for cleaning each electrode needle. The
cleaning system 6 has a rotating member 61 configured to coaxially rotate with the fan 3, a

plurality of (four in the embodiment) rods 62a to 62d attached to the rotating member 61
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di schargi ng between the opposing el ectrode and each
el ectrode needl e. Each pair of electrode needles (in
wao b@oerdoedli ment, needl es 4a and 4c; 4b and 4d)PEr/ES2008/072781
| ocat ed at opposing positions, and one needl e of each
pair (4a and 4c) is connected to the positive power
and anot her needl e of each pair (4b and 4d

suqshlsjtﬁgtlcﬁqﬁle fqdeqxtangs £ dtleal hyefgem itheeropading ﬁn@ﬁm4 %pd%ushgy 63a to 63d each
att%ﬁk@b ﬁd g eml Qf“eacﬂll&gs? :{ﬁe d{?\gl \t;\gfe mRPEds it Lﬂ{'?ééﬂél{u?lge’ R R haller
thaaroal etpl'na& t@ﬁmoﬁlmbgl ef the tlcoteddileedEheThp rmse thg nahmbei sfddeashes

4 1 is connected to nd via the ho 2. Air ions
d“%ythﬁédl@@rpg Felee By Bet DAL BeRam Py to%ﬁéeﬁgﬁ%rléﬂg‘iﬂng ina
1ecﬁ|'cﬁ0d ONSedning Iﬂé’e%qfén OBQWRLH c?c@n gﬁght& Bpéleﬁwl)eealgs a

be el ectrica yneutralze n alr
clegmng cHtaedndyvahe faah e&ctla'cﬂmnqedm dm tola ﬁahnmm@esl rar of each needle

l elanbgg]?ﬁs %tgglg%ge 1 (HES qﬁll}? %f%}? %Ha ehg Olgegdlf t%e positional

1el§t%hflﬁe%%&1dea%l@bﬁ@ﬁéhdﬂel'eb’tl6détlﬁ§}ﬁbé/\éd|fktéchﬁdfv@(ﬂlaﬂy & addition, a
plurality off&@our in the enbodi nent) rods 62a to 62d

magar taé@ﬁ@@bﬂte@o bﬂ@ﬂlammgclwéﬁb}élpna?ﬂgmhtat ltet lagtedd ofghie brush,
Xt I al m t h nber brushes
» SRR HA7 D ot PRGNS GOIFY BRIPER S e PPhac "
numﬂié r@htifd@cmbeso 10k dtihen by as Elﬁﬁatﬁﬁty4 ehidinBlah @fectrb@mbgnetic
or equal to the nunber of the elegtrode needl es. The
solgpnid i the cRbRBERCIGT AbHASPRIS! H1°l BHRR etqﬁl@tmaﬁgaenm component
c01{\%¥&ﬂ?e3319111?1e§g& e r%létto:'lﬁwl{gq ugltgflgﬁmg f&lc?etg'l % gﬁ?lllar%c.al clement
01\Ahan1n(gmenhmaﬁihalahe:dm91@l plll aui@allhtlye @bscal actntame the actuator is
oS in e o S0 LS o BRSSO o
e\Qﬁﬁlé h, 1eg‘llﬁe|3? oPlobRTonBERGy RO FANG i aR M Gdr §RASceR M0 positions.
el ectrode needl e, the positional relation between each
Cobtraisly, tadcehioe loodet majudsenatjcust mdtor ndiny erduad. Mhichl n

dd' ti terial of b
coftfiip i@ SR BBt ans Mg iR olBEMRBANY Heiaagheti
solenditl AR el IFRIFRAor 0 HAdth&SicBialR VWi %flh dcOtBmefy bl and
| i ke, may be used. The rotating ne 1 is driven

utipzing fowde herd woneraiad byt ciugenmey b@thedna"gﬁ@tchlatms basically
gelfe%t? qg)ongenluﬂn ﬁag%eﬁlgtéggf &Féhe%ﬁﬁwhg‘ﬁ CB% ryc‘fuanrl] ?s l%s%gl rﬂ a device,

at or conver

theeraragyt is Micorpdraddtyiai a&&inﬂﬁb%‘y@fﬂmmd ccwncn@;t l&}l’ a/n elactuc signal or the
" nmechani cal el enment constituting a nechanical or
likg| ectrical circuit. In the present invention, the

l"’lCt PRtQr llus‘?la?e%te'\\:f Eﬁdtlﬁﬁcﬁl t0¢lo?ﬁlterél&tléhﬁg%tlcc{roleﬁ Pgir()él 18

e, SO as to cau I rectional novenent
positioned around the fan 3 or on the lateral side of the fan 3 in relation to the direction of

the air flow generated by the fan 3. The power from the electromagnetic solenoid 64 is
transmitted to the rotating member 61 via a coupling means 66. As the coupling means
66, a conventional belt, chain, wire or a crank mechanism may be used. It is advantageous
to use a flat belt or a wire having a simple structure, in view of reducing a production cost
and/or a weight of the ionizer. Further, since it is not necessary to position each brush
relative to each electrode needle with high accuracy, there is no problem if the flat belt or

the wire, which may occur a certain level of slip motion, is used.
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exanple, a rectilinear or rotational novenent) of a

certain nenber between two positions. Contrarily, the
w@edogmeee3 does not include an el ectric notor oPCHIS2008/072781

engi ne, which continuously generates notive energy. As

the actuator other than the el ectromagnetic sol enoid,

draul ic actuator or another actuator having a
s hai\e thearvanjiopeas slescarhgd abeyc dicrpdpcromaendisaplcgenrds gasitioned
t
at @X lit&ghld& Hfé tﬁg ?%1{ %en?rr%erlrg% é"%l?egthl%hgé Or ﬁl% l?l?%g |fns“[he dnectlon of air
ﬂthﬁ”nhtsmtzem isagdt Ualgdient d\luast@dhd: a\1aeﬁi®\/dfal®a ad‘uhh&m whel cby so
tor is jncorporated inh a control systema .

ol oy “Hepeipnizsr b e FPRtidytegh ok urger. £eHIaREN r%ﬁh@[ Heaning
systéﬂl %ft%ﬁl@(@llﬁﬁ@g}?lfﬁw $1Q§b%‘ﬂ{etf§1tl 9 m&@Y bt BR1y the flat belt the air

el ectromagneti c sol enoi d is positioned around the
resfséemc8 odwhoh 1§ hébstaatigdtyahegdigihde. of ctondinglanthd ammuned>fa11u dow of the

onger ot SERY { RS a S it phor e i B e nih i cd iy

wh%&%?$ﬁ3%h§@1&ﬁ b@@o&ﬁ&ﬁ&kﬁgqﬂﬁﬁ@er 6 1 via a coupling
means 66 %e coupl i hg neans 66, a conventiona

bel tNext Hiaﬂ Gper WOFl@fdle CéeﬁmliﬁﬂV*WEb%a/mlﬂ b@rﬁ‘ﬂﬁ?‘nbﬁé Wdew a spitch (not
sllOWalaf? e?e%? ?1%3%15695*8&1@1\%&] 4 18 tu%SecF on the soY\él (h LF Xlagtgvazf‘ed (in

this ek, ﬁftﬂélﬁéllt&u&lﬁii@ﬁul&fy ({shﬁtlhmmﬁrd 64Figr1t)tla%rd) At mﬁepdiﬁt, the
iS not necessary to position each brash relative to
Pullgychd BmeteqbiaEowbetEcdin acriigRicn byt adybitstheresinecahgotion

anlp‘p tn%'c‘{%te hBe, Flfl%?l‘anggl Tho fletdgt%l anE((F a%%’? } aﬁlllgte P}?géét QchYhat cach

tarn eve 1 on 'S US
bmsh\nmytdl@m eaals cldesmici daedie abbatd dirkbidonsloppdsed na gavdtdticer and such

sol S 03|t|on at the |atera i de  of the
thaf gaehaprus amé oF mqnﬁ@ ‘t‘ﬁ%&%&&d%flofTh%aC:“@fFQ{fﬂd‘? ﬁeeﬁrﬁéo as not

to E@ flﬁ)?&'té@lr’[o q’lEatEHyr dlchth\@n%f oftthe el'e@t%(?eqeea-le'wﬁleﬁ@ltle solenoid 64 is not
| engt hened due’to the existence of the actuator,

actyyaeadd bytl@@cmahdned terntihated)s Iﬁlpe’ddelmnugteeuangmlylab éengthen the
conséjtut nt of. the cl

cle§E e Bl meois B, whel PR eLivadS b Bt cannot be

posTRYndA& Bt dht by ey alfy | fEHm Be! dsctiole ndddlc. r BsicshApreft biRh& re
IS substantiall gi bl e. Accordlngly, t he anount

proyfideglifpr fqllowe@)m({eh@egl@mdz glhusirgted ot typeedLioedis rapge af cach rod
it taal Lo S necessar. ) o
o bl PRRUPSERTALN A UAB ALD IR sy e e

rangon nsﬁybtcutlﬁ‘dquaﬂxla?((bl, snidtier dpevatde@reRfDid® satieanomipuration, the
gsten16 wi |l be exgﬁglned When a switch (not shown)
brysfgs lpﬁﬁéb%w@etaptsﬂbygﬁ rad vagh Bp bcrtamwnﬁ@bmlr@amﬁ to {hgeelement

65 %@h{‘aeré%cqoﬁf}igheﬁlcasgte'ngﬁlt(@g\ng kH coupling means 66, and each brush may

clean each electrode needle in both (right-and-left) directions.

When the rotation angle range of the rotating member 61 rotated by the
electromagnetic solenoid 64 is 45 degrees, each rod is positioned at an initial position or a
first position, where is away counterclockwise from corresponding electrode needle by
22.5 degrees before the activation of the solenoid 64. Upon the activation of the
electromagnetic solenoid 64, the pulley 65 coupled to the solenoid 64 is clockwise rotated
such that each brush is moved to and stopped at a second position where is away

clockwise from corresponding electrode needle by 22.5 degrees, after contacting (or



10

15

this case, an elenent such as a pulley 65 of the
solenoid 64 is rotated). At this point, the pulley 65

WO 200002602 Nt | Nnuously rotated in one direction, PGTIUS2008/072781
exhibits the reciprocal notion wthin a predeterm ned
angl e range. The predeterm ned angle range is set such
that each brush may cl ean each el ectrode needle in

clepping) G ﬁt@@tlp@meedbp ddet the Pelirstd it ST ehtOsOE e pegkwise
rol§R8ba2h B30 SRS P Rl RO o BN e GfBosic
dnla(&ain hyd @tsehartye imgriadfpositien ebedit 4 delmlmgemdhen whag e tpbhformed
sol enoid 64 is ?t activated (or the actuation If .
onlydp pmdbedion orRathgdigrsonny) ‘éler e ERRyatieRg R thigleaning
mdtioft Ei‘\nf)é}%l‘ﬁlleg%‘l chH Cﬁl@@(l(ﬁ’lt\ hedih GiaBdor W0R @leEp@deq{éghl% rhf3e
i's too narrow, brash’ cannot be positioned
clegnxfdf, Md:lleeh;/ ftlye dvml}mg‘ eftavt g belimptovodieBppedbmmingeuch a cleaning
four a re vi ded fo our
onsiaBal S st SR e SOl GF paigt b Sn T s1ecGanecare
ma k@pt @& fliQerttReoeRhdtt iRGeMBIRAIce 6 Iilad Bti®H R cléMiY motion
P%bﬁﬁ&@ﬁm&rt FRgfce 6 1nl: @l clé:
er than 20 degrees. Also, the angle range is
mafy y g u@ﬁ seyeléqumes cipragating Botiom amlwl@ﬁelgwl atdde t o
Isﬁfgxd?dgrm IEI%H(%\ﬁet %no t1) Ite nive%‘ugl{ ?ﬁgosgp[g?%/pos%loq bfﬁ ? Bltuts ma¥/ be
coigtl el Wmgahe &dwat@d lesidgaagingllé mosioh, e;mlmodu odny hlallﬂlh@te
coupling means 66, and each brash nmay cl ean each
Cn@rlb@tth@gbe néealeeelwowgﬁet(qw@qw%ﬁamémoydltﬁw@&l selgoid
cot &t'%qa{age‘ ﬁ‘% h%r}“n tsrﬁlgﬁ}ggggfl i E)B%gﬁgi{l@ %Png?lggﬁ’g% voler
swdelgﬁmeshoveac)h ipadings @osiot $19maéd1mltt0 acrtuﬁmbtthaﬁlspp)@iitﬁdmrpon
or a élrst 03|t|on where i s way ﬁounterclockw
turping A GF PRY PO A" AR siEngh Altyayebs the
clcBRERRSHB Qol@ﬁ&kl\ﬁ%ty' Hérh AfdifbBosP L@l@ﬁ’dlﬂl 6t YROR 1bH& in both
activation of the el ectromagnetic sol enoid 64, the
dirpatldne py 6B ctonpgretic poweheSigod dneiahoshirdcgowl selkvdid @ses a spring or
e koo SHudH %%E R pOR a0 S Tt ik AR B G For rotating
theCRIhBRPPAHE N8t f&hiticte tReQEbRd Fositdoh 1§a>ds@rﬁﬁ§1 &fnlc8led by the
contacting (orcleanlng) t he el ectrode need 1y
spmlrgefomﬂ ITdyis gBe flgvingJeics alay bedifdeamtia ﬁecrlbl@kwlgéinectlon On the

otheFLﬁ{ b%%@ggﬁ’déﬁftbl% (ﬁ &S 1B%te%rbé/ t C}g @Q?t{&%ﬁéﬂ%ﬁp d&gé B9oth

dire@ious, nmdtth)eléﬁoce larritvirgd toEs ithdreot.is Stiehall Idpleamhanghat of the
notj. on nﬁi be perfornmed only in one direction or both
modlprc@@f:‘il@ solf:lgplgnél\% glgrqlll W@lgdﬁ’é}uﬁtoif 8}@ lef@ﬁtlQlHésOl@llOld 1S not $o

dlf?él ﬁ% Q%hr&?l e%t%l | By R R g’raegtf}} &ggfﬁhgé Gt 18 6 E- b2 FionRWRnoid is

each el ectrode nee
genelally higher than that of the mono-directional solenoid, since the torque of the bi-

directional solenoid is not canceled by the spring or the like. In addition, although the
illustrated actuator is a rotary electromagnetic solenoid, a linear electromagnetic solenoid
or an air solenoid may be used alternatively.

During cleaning the electrode needles, if all of the brushes simultancously contact
the corresponding electrode needle, a large rotational resistance is generated at that
moment., Therefore, in order to overcome the resistance, it is necessary to use an actuator

having a relatively large torque and a power source therefore. In order to clean the

6
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cl eaned, whereby the cleaning effect may be inproved.
By perform ng such a cleaning operation at a proper
wa pove/ozdoeer val (for exanple, once per 24 hour sPCT/882008/072781
el ectrode needl e may be kept clean sufficiently to
exhibit its performance. In addition, the cleaning
noti on may include several tinmes of reciprocating
clegiedeoteeflls apaeclatiehnlongtospiss Hicickrningsyyesdnaplaicanpoipesd such
0 { y
tha'}ml)l/ toEﬁleé)g%zﬁrQ OP(? p%t sblgqlta?hem?ﬂ% E%alpg ) uc'gbt%&)ﬂ e etl&(:ﬁ 09% Hé&lles.
Coacmwple whehitlonglestddo maédlmamgoanomadtavm aﬁg_ﬁllm memaﬂs a@rshown in
the like. the el ectromagnetic solenoid 64, a
Figrdntt igiar! %L%A?smﬂn Sovarore goﬂﬁ]féi‘b‘ml%wﬁlé DE¥csh acihBering rods
attfdhE§to P%éttdﬁzqﬂelhgelal 63 ‘?ﬁ%ﬁ%t Bg%g‘idl‘?ﬂ tHP Ak ME@ h{&Qlf%ué‘n four
power swtc shown) utting a control
rodsiagnadt, poailtndndfcbatn&lteman df@Otd&gl cbé)r Stonprsdly.iamrmnyfeanbetween rods
urnln of f the power switch_or inputting another
16 2ot Gib SP'iFAN AP et fretand oy 5 l?web@%ﬁaﬁaaﬂéfe ithan 90
degg&eam& SR g At 1 @&%&g@z}'ds FEHERR! R ORI AU 0ds 162d
rotate In trons by el ectronmagnetic power.
andil mhe mah&cromowtatriegtt huab0 dotrecwoild otise svoadss bﬂisﬂ@ (6o example,
the |ike éﬁ return to the first position from
16 306k 3pbior cleaping shernpeping e%%t*e@ peselep @aﬁr%@plﬁ Hée needles 4a

and 9 )eané) g&nﬁ&fé[{‘aw ﬁfdn{ é 1}@)?1%1 ! g@g 519%1%9@ & &S Qns‘#multaneously clean

position may be can y the spring
thefcmmteeponﬁhwszlecttllode deed\llc‘t nigachangle betyecheadi foddengnlpe adjusted such
25 e oo e S B S alhe M i
HoRlc@6it HRONRARE Lhifti fuPdtof s RhdOh th B! 8Ghd ARSI AR cleaning system.

therefore, a driving torque thereof is generally

mch;cgllr&ﬂletlﬁtahng Mamber, tltdwt@dmrfbﬂld brusbey. oralbeguwdventddrom inclining

( 111?162}! H(]))P] &leei %onﬁa(_)ctt 1%&&3{0? F%drllésﬁ the ﬁecgl é)élglngﬁe éelcvﬁleb%)y the rotation of
theFykteheid thoielc@iigg effc@hfdyticantyec. aDbibgs RiwldnrRetle@rale needles
sol enoid is generally hi gher than that of the

arerfisrh 89wl ly enopitigned- theotaBRaIfiect @anbobawed by grrangpg theaogs gt even

pal sol enoid is not cancel ed by the spring or
dn@L&qﬁ&b%n’ln addi tion, although the illustrated

act Hat. dris b sopaviewtodiny 1ceilmhccmm'ggm a4 sccood embodimeat of the present

| i near el ectronmagnetic sol enoid or an.air _solenoid may
it @pd §a erhAFioyEpSEHoRRl NGy d'@l“éé’mvﬂﬁletlﬁ Eieredt fide

em'B@@i‘fHeﬁ? ’lll\Eﬁef@}elnc@lfuuﬁa‘@lsl?ﬁ Hl%hs%ﬁe SRS ﬁ(@io(H $hhc£OBY, ﬁ(gnlents

the corresponding el ectrode needle, a large rotational
comexppsdiag cethe gir g@mhodnmt atn thha¢comd rwm’mt)dnﬂdme rted moentingdirection

of gagcg%gwthg_’@r g(%r g&aeto each 10%8'}( S 8 206 i dlfjfelel{%%%l That o t‘ile first
embodiment. Concretely, each brush extends from the end of each rod in the longitudinal
direction of each rod, such that the extending direction of each electrode needle and the
extending direction of bristles of corresponding each brush are generally coincide with
cach other. In the second embodiment, the thickness (or the length in the air flow
direction) of a cleaning system 206 may be thinner than that of the cleaning system 6 of
the first embodiment, whereby the thickness of the whole ionizer 201 may also be thinner.
As the other components of the second embodiment may be the same as those of the first

embodiment, the detailed description thereof is omitted.



having a relatively |large torque and a power source
therefore. In order to clean theelectrode needle at a
wo edoaweered y | ow torque, the cl eani ng system mapChES2008/072781
constituted such that all of the brushes do not
simul taneously clean (or contact) the el ectrode
needl es. Concretely, when the el ectrode needles are
posilt th@r@é@w@e@rébpcamgmm dipget-eviyeiit §D§4 igwpis dxplameyl. However,
tlleq§¥éé?l\9§| 1 lso V\éé»ginl%(ﬁ & ﬁﬂ%}g{r}l}dﬁlﬂg clu ent3( %H%&r In the AC ionizer, it
is oo hadds sy t‘(’em’aﬁfge ]:E'E]:tm@c‘ynd’edtex Iaerhe@ppd)se(i Iplsltlhle% F01 e\ample the
illustrated nodificatio F re not

[
Acgpnizefimaax,hgve opty oty edg&rog% §§e | Pnizgh aﬁﬁ&cgo needles
ma?%vé;?é:cﬂ1&19820%1%%n§dqg?n%%§%0v% s@[?ly‘ea%ﬂ cggﬂriilé edis@g& ﬁ t
getrited bétaved carh chavglode bedoldt avelem dlotiodd 6@osad da@ﬁelectwde
tween rods 162d and 162a, may be sonmewhat | arger
“e%ﬁ%n 90 degrees. In other words, brashes (for exanple,
163a and 163c) for cleaning the opposing el ectrode
needl es (for exanple, the needles 4a and 4c) are
positioned away from each other by 180 degrees, so as
to simultaneously clean the correspondi ng el ectrode
needl e. Each angl e between each rod nay be adj usted
such that each brash may clean the correspondi ng
el ectrode needle at the different timngs. However,
due to the configuration as shown in Fig. 3, the whole
of the cleaning system including the rotating nenber,
the rods and the brashes, may be prevented from
inclining (in Fig. 2) by the contact resistance
agai nst the el ectrode needl e, whereby the rotation of
the system and the cleaning effect nay be stable.
Qovi ously, when the el ectrode needl es are not equally
positioned, the sane effect may be obtai ned by
arrangi ng the rods at even angular intervals. Fig. 4
is atop view of an ionizer according to a second
enbodi mrent of the present invention, and Fig. 5is a
cross-sectional viewalong V-V linein Fig. 4. In this
enbodi nent, |like reference nunerals in the series 200
are used to indicate conponents corresponding to the
first enbodinent. In the second enbodi nent, the
nmounting direction of each brash 263a to 263d to each
rod 262a to 262d is different fromthat of the first
enbodi nent. Concretely, each brash extends fromthe
end of each rod in the |ongitudinal direction of each
rod, such that the extending direction of each
el ectrode needl e and the
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extending direction of bristles of correspondi ng each
brash are generally coincide with each other. In the

wa@ emomeboenbodi nent, the thickness (or the | engedir/us2onsier2781

air flowdirection) of a cleaning system 206 may be
thi nner than that of the cleaning system6 of the
first enbodi nent, whereby the thickness of the whole

Crapii zer 201 may al so be thinner. As the other

1.

19

|79

I

6.

conmponents of the second enbodi mrent nay be the sane as
t hose, :af: {5t embodi ment, the detailed
des%&f%é%gﬂg?ﬁg%g f is omtted.In the above

enbodi ardrissoneae | elitiode heallir foe gendr@@)g diowng by co®na discharging;
expl ai ned. Fbmever,‘thF_anentan‘naM al so a& lied.to
an al t&HLTINGY IR MERt or Aeieriigly Dt Tl by pehicthe air ions are
ionizer,c&h@k&tqgg necessary to arrange el ectrode
needl es at the opposed positions. For exanple, the Ac

i oni zex clpaynhgwenofurglconegehedeetode nnedell e. I n the AC
ionizerl,allleneptrodeTneedlesjnay be electrically
connect BN NOHETARE HEIET CYIBHSY, ~ and cor ona

di schar giR@ahmgeisFReRN ARt VRDdNRAGH @heet waHehd@edinde
and an electroée opposed to each el ectrode
needl e. CLAINBAIE: agh i oni zer conprising: at |east one

e! ectr Odgn g@tﬁgtloie c&ﬂfguge%qg et aleegnié%&%m%&' 1%(%[19 Octrode

di schargi ng; an air “conveyi ng neans r ‘generating an

air flow byneshlicch the air ions are conveyed; and a

cl eaning system for cleaning the el ectrode needl e,

whemgk fbrlite a6 ke TNt Y¥isl BrRIGHITR kI SRRiatd i &AM on the lateral
menber configured to cone into contact with the .
el ecide ol theridieinseyingnmears iadelghenio o AfPgioned thanintow by the air
t he i.ng. menber to the electrode needle. 2. The
ionf@g%§g§q§%¥ﬁforth in claiml, wherein the actuator

it d he | at | i.d f th i i
el Do iR RS gt B AT s S L e b S )

The ionizer as set fort

the _air conveyi nmeans. 3. u 7 7
i dhaioner ?@rlh%ﬂ@%ﬁéﬂm% raiging Bedbhin Spteured to

be reciprocated so as to clean the electrode needle in opposing directions.
The ionizer as set forth in claim 4, wherein the actuator is a bi-directional solenoid.

An ionizer comprising:

at least two electrode needles for generating air ions by corona discharging;

an air conveying means for generating an air flow by which the air ions are
conveyed; and

a cleaning system for cleaning the electrode needles,

wherein the cleaning system comprises a first brush configured to come into
contact with one electrode needle and a second brush configured to come
into contact with another electrode needle,

and wherein the first and second brush are configured to come into contact with

corresponding electrode needle at the different timing each other.



4. The ionizer as set forth in claim1l1l, wherein the
cl eaning nenber is configured to be reciprocated so as
wo eoogloz@ams t he el ect rode needl e i n opposi ng di rBCT/US988/072781
5. The ionizer as set forth in claim4, wherein the
actuator is a bi-directional solenoid. 6. An ionizer
rising: at |least two el ectrode needles for
7. gen |hauqma@el ab petifers ingsfaigne.ovlerein decrdiffgicagbrughes agspectively
Con\é&%’ta&%n%%@ﬁo&e ﬁeegfae%%lg %ﬁwg&gngﬁloﬁ‘ﬁeﬁ ¥ ech\ﬁ@%e\ﬂﬂ a?[lﬂle same
alr ions are conve eani ystemtor
cleannmg the el ectrode needl es, wherein the cl eani ng
system conprises a first brash configured to conme into

8. contraeioniddi Bs engoieh Redldiade wiresh ehddehnanSEERANIMAERS a
configured to cone into contact with another el ectrode

neemtétlnealnalnhﬁepéamlq Hout prasaxingyl SREHAY B ek raghiadly attached to
con , ,
ol e@ie%{f ? d]ﬁa%{reeakl?h%ngg E{:% St Othﬁéqsﬁ]EﬁM @g@ﬁ rtllg% ﬂglra.m% of rods
Thebtiap Iaﬂﬁcrhea$0 detrofadnig mehbechtadiffeiGnt augeer atenvdlhe

di fferent brushes respectively contact one el ectrode
needl e and opposi ng anot her el ectrode needl e at the

same timng. 8. The ionizer as set forth in claim§6,
wherei n the cl eaning system conprises a rotating

menber rotatable about one axis and a plurality of

rods radially attached to the rotating nmenber, each

having the first or the second brush, the plurality of

rods being attached to the rotating nenber at

different angle intervals.
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