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Field] The present invention relates to an inpro
structure of a capacitor for applying a high voltageisose
to dlschar?e needIFs and anéI X%E%ﬂalr ?lscharge
negative io
v Ch'ars. Generaac by Corona.d schar g6 by app Llillwml||||i||!|iIIHIIIHIHIHII\
an ac high voltage to the di scharge needl es,
object to be neutralized, in an ac ionizer that
suppl i es positi vDISTHARGE UNET FORAG ONIFERD] ect to
be neutralized. [Background Art] As this type of ac
ioni zer, for exanple, a "high-tension cable branch 15
device for a static elimnator" disclosed in Patent

"stati l'i mnator” discl d i
PR EIBB %2 are known. Fi ge. 0 and 10 depi ci a
pocument TS A MEHER e B ol TPET B L fapacitor

shape. Fig. ront el evation of the discharge

opF Sbeliistia Bioho1gedf ackarg 3edes andpn immpyed Spglischarge
9. In these drawi ngs, reference nuneral 101 denotes a
hi jACchaHsMdar S@wv'@g Rasitivei and Begaliveniogs. whichzaje degerated by
appl i ed, 102 denotes a caonnector, 103 denotes a
copad disgbhrge bhapmb’mgj@rmecéégmvolmgew theadistherge needles, to
the coaxial <cable 103. The central conductor 104 is
caamebijeetitot e haetralizsd; ireas iacriowiaét that supplies positive and negative

a r’1000002"

ions to the object to be neutralized.

[Background Art]

As this type of ac ionizer, for example, a “high-tension cable branch
device for a static eliminator” disclosed in Patent Document 1 and a “static
eliminator” disclosed in Patent Document 2 are known.

Figs. 9 and 10 depict a discharge unit in the ac ionizer described in
Patent Document 1, wherein the whole unit is formed in a bar shape. Fig. 9 is
a front elevation of the discharge unit, and Fig. 10 is an X-X cross section in Fig.
9.

In these drawings, reference numeral 101 denotes a high-tension
cable, to which an ac high voltage is applied, 102 denotes a connector, 103
denotes a coaxial cable, and 104 denotes a central conductor of the coaxial
cable 103. The central conductor 104 is connected to the high-tension cable

101 to form one of electrodes of the capacitor.
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25 101 to formone of electrodes of the capacitor. 1

Ref erence nuneral 105 denotes a conductive coupling

ring as the other electrode of the capacitor, and 106
denotes a di scharge needle. The coupling rings 105

are arranged at regular intervals along a | ongitudina
direction of the coaxial cable 103. 107 and 108 denote

mol ded uffeferengaduntrab 102 denetesam cendwdtivel aaipling enf@s the
formng an electric field between the discharge
nexbéeeledtoda of thecapaditor,cret 1 00 denoles 4 Hechbgeaneedle. The
configuration, the central conductor 104 and the

_dianipangeingg%&arb%r@rﬁ%dcamgmarvmbwm@ura Mngitadinal
i nsul ating coating of t coaxi al cable 103. Thé ac

hi difectiBhicl9fe 8BRkibESRLIE 10Be %I?tarrf’a\i 16@89:'1'&%%0@@6 unfts, and 109
10 applied to the discharge needles 106 fromt

89 ah 2 éigétréﬂthﬁfc?rf ﬁﬁﬂgcéﬁ BIeHichell IB%twe n the  discharge

I nsul at1 ng coatli ng, ere usi ng corona

h Ies 106 and the earth
G\WQAQE%(@J&% e%&&bl?lﬁg? positive and negative

|ons areg_(lyﬁ}ﬁerat ed ar und. t he. di scharge needl es 106. A
di scharg ?b‘&“@sﬁ?" IgLation. phe crDtrabenasstorst Gdand the
approximately 15 the same configuration as that shown
rfP W@?gge@esﬁ!f 106 are papagitiyaly peEpiegnia an igsylatingseoating of the
Patent Application Laid-open No. 2002-184595
( Fegexi &pg@ 1@®06The ac higioesltage applied tardbe 4entealcondy2ior 104 is
Pat ent Docunent 2: Japanese Patent Application
Leappliegda thie dischabe Baadies 10Bi fgsm tRe godplihg Bbgs 102 0ial &
the conventional art shown in Figs. 9 and 10, to

gesEpagitanc®bbthennsilatin caaﬁn?wetgatebyecalmsg é6roRbldistharge
di scharge needl es 106 by applying a certain high

vV BdtaBen the AistABASE hédli8s AD6!HH thaRAFH QEctrddll $69.  Accordingly,
i ncl udes the
positive and negative ions are generated around the discharge needies 106.
A discharge unit described in Patent Document 2 has approximately
the same configuration as that shown in Figs. 9 and 10.
(1) Patent Document 1: Japanese Patent Application Laid-open No.
2002-184595 (Paragraphs [0006] to [0008], Figs. 1 and 4, etc.)
(2) Patent Document 2: Japanese Patent Application Laid-open No.
2002-313596 (Figs. 2 and 7, etc.)
In the conventional art shown in Figs. 9 and 10, to generate more
positive and negative ions from the discharge needies 106 by applying a
certain high voltage, the capacitance of the capacitor, which includes the
central conductor 104 as one electrode, the coupling rings 105 as the other

electrode surrounding the central conductor 104, and the insulating coating

lying between the both electrodes, needs to be increased. As a method
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central conductor 104 as one el ectrode, the coupling
rings 105 as the other el ectrode surrounding the
central conductor 104, and the insulating coating 25

l yi ng between the both electrodes, needs to be
increased. As a nethod 2 therefor, it is effective to
formthe coupling rings 105 | ong alon% t he axi al
ditheafPoit i p?f@cm\fﬂ t@rf@@m tb@m@lehn@ ragsl 198 hengalongdbie exial
106 becomes long inevitably), thereby to increase the
elditactioddther interval hdtweenfbe idjsnhargbmeedales 1@bebedomessiong
desired to reduce the interval between the 5 discharge
ndreVitsbly)) hdrebyrtainetensezthet dlectidde BRy=06f theicapatitdro
increase the static elimnating capability, it is
desired HpwerddoghdiR iadbsired e edducelthé ivtenePBBhEkh the
rings 105. In ot her wor ds, form ng the coupling rings

1Qﬁsé gefﬂe%gas M@toal’ﬁ;rﬂé%u‘?lzé%é 'd?srbh%gd(}% [Vl\@ggf:{o?wg@ase the

deman ction o I nterval
di I i oi.nt of
i SEUF ERIRERE Epabii, it 1D dERRba 1S redic-2Th a‘#ai}ﬁ%ﬁ&éﬂee
ofth statlc tin pabi I.i t i,s desir

08 s 1 Bapde i Tt i qunifgiTirs 05 ohg along
th he  coupl

bg a@?@o p&ﬂén gﬁgtrg&pg thg; eé'e@r?q,&pr r¢ﬂgctup Ifet%g mtegval between
|nvent| on has been achi eved to solve the probl em 15
debedigprappeedlesi®6.t is an object of the present
invention to provide a discharge unit for the ac
i oni zer, That tsh fronabd iviswpdint at miniatarizatiorodf theadischarge unit and
di scharge wunit and inprovenent of the static

elimprowénegt ciatpelstatid glimimatiagtoapability, & isldesifedlto increase the
capaci tance while reducing the interval between the

di cpfarite Acd 6F tHeeSapatiiol With6LIDEWiRg h thE thdtR¥E BF FHind ehe
sol ve the above problem the present invention
Pr&dUphAg rihgs 105 long along the axial direction.
The present invention has been achieved to solve the problem
described above, and it is an object of the present invention to provide a
discharge unit for the ac ionizer, which enables miniaturization of the discharge

unit and improvement of the static eliminating capability, by obtaining a desired

capacitance while reducing the interval between the discharge needies.

[Disclosure of the Invention]

To solve the above problem, the present invention provides a
discharge unit for an ac ionizer that supplies positive and negative ions, which
are generated by corona discharge by applying an ac high voltage to a
discharge needle, by air toward an object to be neutralized, wherein a

capacitor includes an electrode piece connected to the discharge needle, a



di scharge unit for an ac ionizer that supplies

positive and negative ions, which are generated by

corona di scharge by applying an ac high voltage to a

di scharge needle, by air toward an object to be

neutralized, wherein a 25 capacitor includes an

el ectrode piece connected to the discharge needle, a

3 dieleictrit surcowndingthedélegtrode pioec anddm ¢leettede ayithden

el ectrode cylinder substantially in a cup shape

S substardiallg i Besupi sHapet surfourtiitly tHredisfedfidandahe adehigh voltage
is applied to the discharge needle via the capacitor:

FUS N8B I theXdisBhatgBthdeid R e ithvention, it is
desi reoi t hat anI Sﬁgl ectrode bar ec%zj\%ibﬁgpa plurality of

el ectrode, eybHidRS Sicksr fjc?ﬁ'le"\f.)rtelge{\piﬁvFH{ifAﬁtcigrcie%lred that an
and the electrode pieces are respeﬁ IgeeYecL?F g

f : . e ,

| 6Bl BRERATAYS pEMEE oLl ok B R Ehided fitagre
e R

connected to each el ectrode piece. 10 Further,

acodndehyaithe diglegiriede form theseapasitor.iand eaciedischargeceedle
forman air di schar?e hol e for discharging the air

t diftadito eachodfj dejachable discbargeineedld unitsan thaibameatumiadr as that
the di scharge needle unit, and such an air discharge

hodfedhe eledesier aptingefsois rmamnientedl to edvh elestedde gieceeed| e

units or in every other discharge needle unit. 15

Accor di nfFuribet, leecprdisg itd tHenpessenbimventioh, ut il ddsiredfto form an air
di scharge units are connected longitudinally, and the

el @istharge Homé foridisdHaRgiGIAE Gir toRafd BEdab8et o heufbifzed on a
connected to each other, thereby to forman ionizer

bag,idtd 81 the Al8SHhArgE AR Onit 2thd &idrehn Qﬁqﬁéér%trbgﬂo%fis

t he Draw ngs]
desirably formed in all the discharge needle units or in every other discharge

needle unit.

According to the present invention, a plurality of discharge units are
connected longitudinally, and the electrode bars in the respective discharge
units are connected to each other, thereby to form an ionizer bar having a

desired length.

[Brief Description of the Drawings]
Fig. 1 is a plan view of a first embodiment of the present invention;
Fig. 2 is a cross-sectional view along a line lI-Il in Fig. 1;
Fig. 3 is an enlarged explanatory diagram of relevant parts in Fig. 2;
Fig. 4 is an enlarged cross-sectional view along a line V-1V ih Fig. 2;

Fig. 5 is a plan view of a molded unit in Figs. 2 and 3;
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Fig. 1 is a plan view of a first enbodi nent of the

present invention; Fig. 2 is a cross-sectional view

along a line Il-Il in Fig. 1; Fig. 3 is an enlarged

expl anatory di agram of relevant parts in Fig. 2; Fig.

4 is an enlarged cross-sectional view along a line

IV-IVin Fig. 2, 25 Fig. 5is a plan view of a nol ded

uni t in RigD is2a frodt Slevatién of the msldedf urdhin Eigsvatnor3;

of the nolded unit in Figs. 2 and 3; Fig. 7 is a plan

vi ew of Figetisnalprmbaeivia? atsediontemipsdiaRimt of thespresent invention;
Fig. 8 is a schematic explanatory di agram of a

di schar giging {s a'sererhatic exSanbitrpdidderPdred alsl funi
t he secon(ljgjerrbodi ment (;% etﬁ'enprergehtd?i nventifgﬁﬁgr Flfndt_ used for

9 isoa . y £ Cig.
10V SIPRAS opBLANH GMe LecBnd AREIEARLE B! areBRft iy éhion:
9. B : ' t the.l ti

Eboi meilS S 2 L FBYBIRN Br O thr o BRbaREXpl ai nec

ol an-vi el 101513 PRSSERUAMAENEHOTHE T EeAFio O,
invention. In Fig. 1, reference nuneral 1 denotes a

di scharge unit fornmed in a bar shape, and a di scharge
needle unit 2 is detachably fitted to each of a

pl lFest Madestfor Cariying Qut the Bivention] hol es in the case

shown in Fig. 1) formed in a 15 | ongitudi nal direction
of the diEsohedigents bdf theTpresdntiokantimn wilkbd explairiedbelow with
i ncludes a discharge needle 3 arranged at the center

of rederzne tto e diawiags. FARPHIied plah Niew Bf 8firstenvisddid@at of the
and a pair of air discharge holes 4a and 4b forned

negfesethtindefityar ge needl e 3. The discharge needle unit
2 includes | atch pieces 5a and 5b havi ng

In Fig. 1, reference numeral 1 denotes a discharge unit formed in a
bar shape, and a discharge needle unit 2 is detachably fitted to each of a
plurality of fitting holes 6 (five holes in the case shown .in Fig. 1) formed in a
-Iongitudinal direction of the discharge unit. The discharge needlie unit 2
includes a discharge needle 3 arranged at the center of a substrate 2a and
applied with a high ac voltage, and a pair of air discharge holes 4a and 4b
formed near the discharge needle 3.

The discharge needle unit 2 includes latch pieces 5a and 5b having
elasticity at two positions along a circumferential direction. When the
discharge needle unit 2 is rotated around the discharge needle 3, so that these
latch pieces 5a and 5b are positioned at notches 7a and 7b on the discharge
unit 1, engagement with the fitting hole 6 is released and the discharge needle
unit 2 can be detached.

In Fig. 1, reference numeral 17 denotes an earth electrode for forming
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20 elasticity at two positions along a circunferenti al
direction. Wen the discharge needle unit 2 is

rotated around the discharge needle 3, so that these

| atch pieces 5a and 5b are positioned at notches 7a

and 7b on the discharge wunit 1, engagenent with the
fitting hole 6 is rel eased and the di scharge needl e

ur@n electrinfield vdth therdischarge ineediey3. 1, ref erence

nunmeral 17 denotes an earth electrode for formng 5

an el ect NextfFigl 2 isvatdnogdhsecticahaiegealoagd kina3ll-INexftigs. 1 and
Fig. 2 is a cross-sectional viewalong aline Il-11 in

Fi Big. 3ertdigedfy shows M\aInD paHY is MYV, r ahegs, dir ¢fthen

Fig. 2. In Fig. 3, one of the discharge needle units

2 hischisyaidenAitd s Héfa%he@ia‘?ﬁetﬁeﬁétcﬂrmeﬁ%%sé‘é 8n8%b are not

5 shown"for conveni ence' sake. The interna tructure

of sH e fgr%@’éﬁ%\c’,‘wgaa"#di :s% expl ained first with

reference to I nside a cover 8, a nold

11 made sypt heti.c resin,. which surrounds the le .

el ectr odg-f dﬁpemglh%{@qw'efq%ge é#'sé%]lalr%%gn@al'? ﬁégf;énegjﬁrﬁ?wnh
ac shape 10 with_an elliptic cross section, and
surﬁ’g‘grgﬁf:ﬁz‘i’IF)'HSf-IZafl‘”cgﬁectrode pi eces 12 facing the

el ectrode cylinder 9 via a dielectric 1lla nade of

synt het i dn§id8iacqvesiBia mold 1lemagderd gyntheticsgsin, whighgsurrounds
constituting the capacitor together with the el ectrode
cytherwlrole ®legteode bamt@ taving fivemlectrodercyindars @ inlatcaipl shape
a hood 13 having a substantially T-shape 15 is fixed
onwithain elliptit crods spetiarg ahdl, substartiatigidtieldctrede pieces 12 facing
di scharge-needl e holding wunit 14, which is

| oLdopR At pd gkt e Ry s v
13ejectrode cylinder 9 and constituting the capacitor together with the electrode
cylinder 9 are arranged.

As shown in Fig. 3 in detail, a hood 13 having a substantially T-shape
is fixed on each electrode piece 12, and a conductive discharge-needle holding
unit 14, which is electrically connected to the electrode piece 12, is fitted to the
inside of a cylinder 13a of the hood 13.

According to this configuration, in a state with the discharge needle
unit 2 being fitted in the fitting hole 6, the discharge needle 3 is electrically
connected to the electrode piece 12 via the discharge-needle holding unit 14.
Accordingly, the high ac voltage can be applied to the discharge needle 3 via a
capacitor C, in which the electrode cylinder 9 of the electrode bar 10 forms one
electrode thereof and the electrode piece 12 forms the other electrode, and the

dielectric 11a is put therebetween.

A blind hole 15 is formed on the opposite sides at the bottom of the
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According to this configuration, in a state wth the

di scharge needle wunit 2 being fitted in the fitting

hole 6, the discharge needle 3 is electrically 20

connected to the el ectrode piece 12 via the

di scharge-needl e holding unit 14. Accordingly, the

hi gh ac voltage can be applied to the discharge needl e

3 eleatrade bapd0i and the elentrate dar tiBen anether dischayde ndin adjacent
9 of the electrode bar 10 fornms one el ectrode thereof
antthetdte cainasd seqigeniatiy eohAetiedusingea odrvtictiob @i 16 deserted into
and the dielectric 1la is put therebetween. 25 A

bl fhadblimel told 3 51 S Afc@bfﬂi‘ﬁg@,%%??pl?ﬁ%b%fb ﬁbﬁ%ltg?e filden a

bottom of the 6 el ectrode 0, and the el ecirode

bag. . i . . c . _

cgﬂlgégdsltggggnt [ alslugb@gﬁﬁ%gtﬁgg Hbtl%(?crggﬁg%c%nn‘tc? u?:': tltpl\%/!e&trg{ar"1j ctive pin

1644 [ ' I - dj :

apl O s € her et o ted o (e, Bure LRI LAR ¥ coected with

suppl i rcuiht to the el ectrode bar 10 or .the :

SorRRILRISE "o EAronk: digCharag Accli dug koapricatiog dfitas high voltage

the plural di _charge units Ef connected with _each
eeRSARIIFERRY] ﬁrrt‘f‘@dbecé ittedyndhe Btt'é‘ﬁﬂlQ'%Qﬁ"l%tthea“h

the high voltage between each di scharge needle 3

f i eleetiodd 1t'he fitting hole 6 and the earth el ectrode

17. In Fig. 2, reference nuneral 18 denotes a netal

casi ng, dndrig.l& refereinez hamgealuts derloteaa etahehsingy and ¢he

casing 18 in a state in which a plurality of

di disbhamge wnit 1 ah bief lnzld dyathipl aasifgo18 jn astate imadidreal plurality of
with each other in the |longitudinal direction. Fig. 4

| sdigBh&igedii®t CoPegamPR, fOiNd lard icBMhédted with éadoth¥r Inthe
in Fig. 2. 1In Fig. 4, reference nuneral 19 denotes an

al origfadiRdrdirefpcting to an air 15 supply source
such™as an external conpressor, which leads to the air
Fig. 4 is an enlarged cross-sectional view along a line V-1V in Fig. 2.
In Fig. 4, reference numeral 19 denotes an air passage connecting to an air
supply source such as an external compressor, which leads to the air
discharge holes 4a and 4b. With this configuration, the air supplied to the air
passage 19 is discharged forward of the discharge needle 3 via the air
discharge holes 4a and 4b so that positive and negative ions generated around
the discharge needie 3 can be discharged toward the object to be neutralized.
Figs. 5 and 6 show externals of the mold 11 having the electrode bar
10 in Fig. 2 built therein, and the discharge needle unit 2 mounted thereon via
the electrode piece 9 and the cylinder 13a is additionally shown at the center in
Fig. 6.
| As is apparent from the above explanations, in the embodiment, the

capacitor C for applying the ac high voltage to the discharge needle 3 includes
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di scharge holes 4a and 4b. Wth this configuration,

the air supplied to the air passage 19 is discharged
forward of the discharge needle 3 via the air

di scharge hol es 4a and 4b so that positive and

negative ions generated around the discharge needle 3

can be discharged toward the object to be neutrali zed.

20thei systantiaiiyl flat electrode tpigceall 2 eldctridatly ronindetteditathedischarge
the electrode bar 10 in Fig. 2 built therein, and the

di seddie @ thedidiectic 1 a hatzuniomhds ies emttvde J)iéé@m, and the

el ectrode piece 9 and the cylinder 13a is additionally

s h@nebtradle chrnded™d iprthk tupRiapefthat SurrSurtiPieediblebiRM1a.
t he above prl analti ons,Upi n tphe gn‘ooéli ment , thee 2rS a. The

capaeirb8s pféd‘eOPeQ@@ lyd F%&fr@@e%{iﬁ%@uﬁ%étﬂ?@gﬁg }}\tlvpleeé?ctrodes of

dlscEarge need i nc es stan

el gct Rl gC i cal | negted t he .

ai eS8 Eofind o WRRIS iy SlerBReBEte lehphe Byinder o can be
surrounds the el ectrode piece, 12,, and th el ectrode
colsHEs BouffacRintss o e BpStonarvaih conhihutén ah Morease of the
dielectric 1la. The _electrode piece 12 and the

el GRRaH@BCR Pf theuerPasitobfistitute the two el ectrodes of

5 the capacitor C, and the whole inner surface of the

el ect r od\eSPrdinglyr eer whepdhe glrairoge karsi@ isfoemed by nadking the
the el ectrode, which contributes to an increase of the

c aipteyivabipetweeh thé @djaqesnt ietemtrode AMinderdi hgs whoeh\aapossishe and
the el ectrode bar 10 is formed by making the interval

betheedisclidrge adjedies 8 cotrespamding ¢y therésbectvarelestiodé cgfinders 9
possi ble and 10 the di scharge needl es 3 correspondi ng

t Oafd@TaRGREEIEY o EhBR DHNSICtHeY td pHREE CLal Baw fr'%‘l%‘é?red

cl ose to each other, the capacitor C can have the

degig£tanc@ RS bblAf B5e Bt&?ipé_l_%i]g%éllti\t/@Sn&l%%bEﬁ% msé@bggths That s,

and negative ion anoun s, the“anmount o

t OtrREABOART G1i6As 6 Be YRnkRitbE F3RbNhERULE a3 IRt MioBting a

method of extending the coupling rings 105 in the axial direction to increase the
capacitance of the capacitor as in the conventional art shown in Fig. 9.

Accordingly, the length of the discharge unit 1 can be reduced,
thereby enabling miniaturization and lightening of the entire ionizer. The static
eliminating capability can be also improved by reducing the interval between
the discharge needles 3.

Next, Fig. 7 is a plan view of a second embodiment of the present
invention.  An internal structure of a discharge unit 1A according to the second
embodiment is the same as that of the first embodiment shown in Figs. 2 to 6.
That is, the structure of the capacitor C for applying the ac high voltage to the
discharge needle 3 is the same as that shown in Fig. 3 and the like, but the

structure of the discharge needle unit is different.
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met hod of extending the coupling rings 105 in the

axial direction to increase the 15 capacitance of the
capacitor as in the conventional art shown in Fig. 9.
Accordingly, the length of the discharge unit 1 can be
reduced, thereby enabling mniaturization and

lightening of the entire ionizer. The static

el i m nat imthecsgaiid émpodiateriicasbRown i IFy.€d thy discharge needle
reducing the interval between the discharge needles

3.urifs Nehe sarhie Gs that 6f t%eﬁiré(brhbé&lnﬁéntaan?)eéigél‘i’arﬁe needle units 2x
enbodi nent of the present invention. An inter

St\K/I%lHrI‘%Vmg t@\edélﬁﬂgeﬁgﬁe%lés 113‘ ghrlag?l%@stlgﬂg 2p are

second enbodinent is t sane as

e t t.he

srahdRlY agafiey. rie Bshard nf?edasg@ 23 Ppiees the pyhstrate 25,
voltaetoth charge needle, 3 is e, sane

< PAARA B g RavE B BRAFBESE 19165 42 abd W indlbe vever, the
th charge, needle unit is dlfferent 8 In the

s CUSATGRBSRTIRI 2aVileote 3InCISCHaTaR, helas 4aianchib gan be used
needle wunits 2 the same as that of the first

erobiling Hp the @irdisehargg dolrsedar and it withan adhesivetor the like.
havi ng the air discharge holes 4a and 4b on a

subst r at AsZtesaribed|abevaawben the discharge fbedldiunitizanarng the air
needl e unit 2x includes the substrate 2b, 5 which

datischarge thales 4aandi4b and tHeadigehdrgleaseetile anll 24fwithout the air
originally, however, the discharge needle unit 2

hagiseteargs toked 44 laﬁahtb” & dIRdrastefiPaBAgéd 1 g;;hg théssﬁ from the
by filling up the air discharge 'holes 4a an

a"hlﬁgﬂﬁﬁy‘éﬁuﬂfe B VdIbGty SFthE&RCdis Ig@ﬂgl fim 1 N@Si‘?d é&?\arge

d| scharge needle unit 2 haV| ng the a|

L T T T
2Lépoe+§%§tvw%aﬂ% RPN, by e R e s
f rr%ré]u%g 63 Isém%' g)&er?t g?l\ccordmgly, the positive and negative ions
generated around the discharge needles 3 of the discharge needle units 2x
without the air discharge holes 4a and 4b can be drawn into the flow of the air
discharged from the adjacent discharge needle units 2, and supplied toward
the object to be neutralized.

The present inventor measured an ion balance of the generated
positive and negative ions and the time required to neutralize the surface of the
object to be neutralized to verify the operation, using a sample (sample A)
obtained by connecting five of the discharge units 1 in Fig. 1 and a sample
(sample B) obtained by alternately connecting discharge units 1A and 1A’ five

in total as shown in Fig. 8, in which the discharge needle units 2 and 2x are

arranged alternately.
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hol es 4a and 4b of the alternate discharge needle unit
2 can be increased, as conpared with the first

enbodi nent, even when the flowrate of the air is
reduced to sone extent. Accordingly, the positive and
negati ve ions 15 generated around the di scharge

needl es 3 of the discharge needle units 2x wthout

the air Asdbéameybralization thaeating thhe emtil tlearde potenitial on the
the flow of the air discharged fromthe adjacent

dissefagegd the et)ezt tobe hiedirained seyhleded JOOWafrdm +hekV] was
object to be neutralized. The present inventor

MeAGAK REd S thehduanbatorPfimichén Sed alnthd GinkPahiIitME charge
and negative ions and the time required to neutralize

¢ ¢ ect . e
{ RS 60 1t MIRRELL ) e e icr & risthoBf o
[ [ [ jts 1.in,Fig. 1 d
gqgﬁ%b;—nggé;@ cﬁ&g}mgg 6@)'&? ﬁg%ﬁ%ghgﬁeeﬁ%eéjg%%p Itiqe surfgcr:]e of the
R B A St oo A G B £ i o e
units 2 and 2x are 25 arranged alternately. 9 As the
néligghargeaiiosmtie & dischargs %eleérﬂa angGARMAS sritte Arganstant value
on the surface of the object to be neutralized
r edhe dMplLbp ap\gir regpiaten [ kV] was neasured as the
neutralization tine on + side, and the tine until the

charge Pestarasult] inthedample K)ahé Vieutrabizatioh trké/pnwaside was 2.0
measured as the neutralization 5 tine on - side. A

di[s¢cinaadfonorsidec dijsed) dyadiscieadirg Sr 6092 lemdn); (de ivthe
the object to be neutralized was set to 900 [nm, and

a InR5Ie B, ahe neultaliBatiort fmb®n Hiskie@h8 Pskidde@Mot N6 [$d], and the
di scharge holes 4a and 4b was set to a constant val e

by b 3 S8 8ot 050 SEY bbb oy o
64 [L/min]. It was also confirmed that the ion balance was improved in the
sample B than in the sample A.

The above result indicates that the sample B to which the second
embodiment is applied can remove electricity in a shorter period of time with
less air flow rate than in the first embodiment. Even when the discharge
needle unit 2 having the air discharge holes 4a and 4b and the discharge
needle unit 2x without the air discharge holes 4a and 4b are alternately
arranged as in the second embodiment, the air flow rate can be reduced
without damaging the static eliminating performance.

Accordingly, cost reduction and energy saving can be achieved by
reducing the capacity, capability, and power consumption of the compressor or

the like as the air supply source, and an adverse effect to the environment can

be also reduced.
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10 [sec], and on - side 2.1 [sec] by discharging air

of 92 [L/mn], while in the sanple B, the

neutralization time on + side was reduced to 1.6

[sec], and the neutralization tinme on - side was

reduced to 1.9 [sec] by discharging only air of 64

[L/mn]. It was also confirnmed that the ion bal ance

was i npr &lgsel that, iHbe disghsirge Bnitthavingithereenyantibral Atruttire as
The above result indicates that the sanple B to which

t hehasrcionidig. @ée drawmad mesnbege phayebe fitted te ocover the circumference of
electricity in a shorter period of tine with less air

f 1the melde 107adhd 108 Bethel tirié of BBRGI 0Ba! - INBKRcadeethd RBh voltage
di scharge needle unit 2 having the air discharge

hod Sietitodnd chhRtralnsbdy 04l ISl Ricdeand 984 L??stHBlth%dZtZS the capacitor
R I 4a and 4b are

W thout the air discharge holes
t

FHCCARMEINS (ahefint MAGEL1 0% el T7 RS eRL AR g broune

T ) A B B b s o o
SRS, O RGeS el UL 0 o

supply source, and an adverse effect to the _

envi r onmdeCOEding tothenpresesbinventien fowayendhe eleeirods piece 12
the di scharge unit having the conventional structure
aselegtiigally conmegied iotheadigelhange needie s israyrrbendéed by the electrode
cover the circunference of the nolds 107 and 108 at

t heylindee 9pand theuhighusitage rapplied te dseelettreddicgindar! g ddfrectly
applied to the central body 104 is divided and al so

di gppiicaubare discharge ABedliet DEuS td Babatiion @oliPfhd: OUREddMingly, the
rings 105, the nolds 107 and 108, and the ground

Meghifiled WHAGERS tiRd iscRaR]d Medtit I3NEbdidt QbR té)t{fng voltage

decreased due to a decrease of the voltage applie

t hgvRicitad it teileRfioddGechnology. Because the metal casing 18 is

grounded, there is no influence resulting from the surrounding structure of the

discharge needle 3.

1
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According to the present invention, however, the

el ectrode piece 12 electrically connected to the

di scharge needle 3 is surrounded by the electrode 10
cylinder 9, and the high voltage applied to the

el ectrode cylinder 9 is directly applied to the

di scharge needl e 3 due to capacitor coupling.

Accordingly, the applied vdCkA4Sto the di scharge

needl e 3 does not decrease due to the voltage '

di‘ki si onAafischrargé enitdar antaicdonizet that80ppiis pisitadiad negative
the nmetal casing 18 is grounded, there is no

| nibhsianitieh aes gehefed b9adrbRa dischardbya At be hidh volt
the 15 di schgrge neeglqe 3. 11 CLA#%%F pﬁ%ryscharhqgge voliage

Unpta Bl@bhé\@e%éd@é" BCair iJWérdsé’rPBBJ'eng%oC’Qé hEhHSIlbed wherein

negative 1ons, whi ch are genera e y COoro

di schar gg “%é S‘%’r' é’%rﬂgglét%b ?rg lle%oﬂ %&ggw é’ct%% to the discharge

dlscharg an 1o

ot £ Otectle STRRARS ef%i%heéﬁﬁ 0 33 Blaclzodg cyiinder

di el e trJ Surroun t he el ectrode |ece and an
el%{gsf iﬂ Biyers aggbg{rggﬂqdéng {he delectic, aphape
surroundlng the dielectric, and the ac high voltage is

appl i ed NS a6 BIgh Wiiagegs applied & {hexdisnbargedradie via. theo
2. The discharge unit for an ac ionizer according to
clegp@citor. wherein an el ectrode bar having a plurality
of the electrode cylinders is nolded with the
dielectric, and each of the electrode pieces is fixed
to face the electrode «cylinder via the dielectric to

f @.m t he ThapsdHapge uandoeas bc%nikéﬁaéﬁq‘i@ﬁhﬁﬁ@%laﬁl 1, wherein an

needles fitted to each of detachable discharge need

Urdibstrode bAEnSAAE a plurality of the electrode cylinders is molded with the
dielectric, and each of the electrode pieces is fixed to face the electrode
cylinder via the dielectric to form the capacitor, and each of the discharge

needles fitted to each of detachable discharge needle units in the same

number as that of the electrode cylinders is connected to each electrode piece.

3. The discharge unit for an ac ionizer according to claim 1 or 2, wherein
an air discharge hole for discharging the air toward the object to be neutralized

is formed on a substrate of the discharge needie unit.

4. The discharge unit for an ac ionizer according to claim 1 or 2, wherein
an air discharge hole for discharging the air toward the object to be neutralized

is formed in all the discharge needle units.

12
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nunber as that of the electrode cylinders is connected

to each el ectrode piece. 3. The discharge unit for an

ac ionizer according to claim1 or 2, wherein an air

di scharge hol e for discharging the air toward the

object to be neutralized 20 is fornmed on a substrate

of the discharge needle unit. 4. The di scharge unit

f dr an adhedlischargacwidifal ang acdorizar acording2p oidier on2, wherein
an air discharge hole for discharging the air toward

t ledisbharge needie umitun whlictzad air dis€large hole farl disdhaeging the air
di scharge needle units. 25 12 5. The di scharge unit

f abward e bbjecz® bépearrdiized isForhad Bnla SlibstratdAAH Hischarge
a di scharge needle unit in which an air discharge hole

f Heddils Bhﬁ'h%!vgtbf ﬁ@ﬁir?iécha?é’é"ﬁbfb &J@alfg?hgféqay %ﬁaﬁ@ed along a

neutralized | orned on a substrate an I schar ge
n ; gt having no air di scharge hole are
aﬁ?@#'ﬁ“’aﬁ@%'ydlg%\pgﬂged along a 5 longitudinal direction.

6. The discharge unit for an ac ionizer according to

any one of clains 2 to 5 wherein a plurality of the
diéchargg_ ugé.tﬁ_fare connected longitudinally, and the .
el®ct r odd NEAHISCHAOL MOt TRERR ACi QRIZET SEFAR 1RrANYONG @f claims 2

connected to each 10 other. 13 ) _
to 5, wherein a plurality of the discharge units are connected longitudinally, and

the electrode bars in the respective discharge units are connected to each

other.
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