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INVENTION 1. Field of the Invention 5 The present

IVIRRTADEARED .72 o sis' Such a8 ol and nobi

gasisogas i ncl udi ng ul trasound wh IS vibrated by
ul trasoni ¢ frequen&HS BﬁMQM'N@l AapﬁﬁﬁTHS/e and

negative ions, or gas including ultrasound and ion

(hereinafter, collectively "cleaning gas”") to a dust

removi ng obj ect, thereby renoving dust. 10 2.

‘Description of tIBAGKGRGINE OFAIHEINVEANTHIONY

apparatus renoves dust froma dust renoving object

( abjFesi df tiserirmeinibndust is to be renoved) such as a
gl ass substrate used for a TFT (thin filmtransistor)

liquid Wé/ﬁﬁe%bnpﬁvéhuorﬁre?%s(@ srxéwn@éégbg?&h%’for injecting

and 15 an LCD (liquid crystal display

RSk RTPes QuE08E Y a0 ekt 1RARRAG BERhuna which
ZQ@PM%H*&%?@&%?%S st PP an8 nsgativaisns. or
 ShE AT eSS AR B R i alh 05 ek 855 o
i njection chanber and suction chanbers provided on

G{Uﬁt Egrpedngobject, therehy resedn@yst . Accor di ng to

normal dust renoving apparatuses, dust renoving heads

are |l ocated at upper and | ower portions in many cases.

In such-a dust renoving apparatus, when dust is

r 2rpesgription ohtheuselptdd Arh a plurality of 25 gl ass

substrates that are conveyed on a conveyer, even if

cl eani Mydgstyempvinly apparatus removes dust from a dust removing object
'(object from which dust is to be removed) such as a glass substrate used for a
TFT (thin film transistor) liquid crystal panel, a PDP (plasma display panel), and
an LCD (liquid crystal display), a solar battery panel, a sheet such as a long
paper sheet, and a film.

‘As a conventional technique related to such a dust removing apparatus,
an invention described in Japanese Patent Application Laid-open No.
2004-41851 has been known. This conventional technique rélates to a dust
removing head having a central injection chamber and suction chambers
provided on both sides of the injection chambe_r.

According to normal dust removing apparatuses, dust removing heads
are located at upper and lower portions in many cases. In such a dust

removing apparatus, when dust is removed continuously from a plurality of

glass substrates that are conveyed on a conveyer, even if cleaning gas is
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injected to a gap between adjacent dust renbving
obj ects such as glass substrates, the cleaning gas is

injected toward the upper and |ower dust renoving

heads, the cleaning gas is injected to a |ocation
otiRisCtethiora gAR between adis¢eAhdHEdegoviigobiegissuchrag glass
dust is caught up by the cleaning gas is 5

c oviisratess the sleaning gasisiajectesktostasdutheé nppemand Bvedr dust
Japanese Patent Application Laid-open No. 2004-41851,

t hrenwoviing headistke clhastng gamis infechezhtd & focation othercthanthe dust
such a dust renoving apparatus, when cleaning gas is

| Njeendving heads,@md a Hek W ri st jsdeRiyht dp&iaf therseAnifg gas is
obj ects such as gl ass substrates, the 10 cl eani ng gas

r eggHyRSerhBlyasmhaler portion (in an extrenme case, to a
fl oor on which the apparatus is installed). Al though

| oor . S i ) |
the Usﬂoﬁ/ﬁ\?@r‘,’éé‘ﬁh@\ﬁﬁ?ﬁ ﬁg#fsBu%f @ﬁ@%&a}ﬁ%ﬁ%@u@gﬁ@ Jaid-open

room slight dust Is cau .

ri oI | LS
de’?é’r?@aﬁlﬁ%’aﬁ?t 'grn,%- |wngugg¥?5é%rg§H%ﬂgfn Fﬂﬁngcctqsgﬁ‘ In
of _cleanin as.is_stopped while an 15 injectiaon hole
aritch 4 BseMERing aparatis when daeiing GRsvs injseBfdepoap
sych as the gl ass substrates are opposed to each

ot Pfdveen t dpsl remaying ebjects systcanalas spbstrateg, the
provide a switching valve in a flow path of the

c| deAMiRg gag4eachsdh aslaes RPAiProfin 8h @xtramectdsey tosalffeer on which
mnute foreign matters separated froma sealing
pdbriapparatys iscinstalied).i nAlthough therdust rerasving appareatus is installed
cases, and 20 there is a risk that the dust renoving

akinld ¢tlgan soataf slight dastad caGyMVaRYy Gas Taid tHYENT 4 Gk That the dust
present invention has been achieved to solve the above

prrebioing envrshneentéddetsriopatedne i nvention is to

provide a dust renoving apparatus for 25 renoving dust

;f Om OTENHHEREL & ShcRived tHEE Injd oA O kMM Ehs id StopBbs While an
injection hole and a gap between the adjacent dust removing objects such as
the glass substrates are opposed to each other, however, in this case, it
becomes necessary to provide a switching valve in a flow path of the cleaning
gas. When switching of the switching vélve, minute foreign matters separated

from a sealing packing may be mixed in the cleaning gas in some cases, and

there is a risk that the dust removing ability is deteriorated.

SUMMARY OF THE INVENTION
The present invention has been achieved to solve the above problems,
and an object of the invention is to provide a dust removing apparatus for

removing dust from only one side of a dust removing object, in which a
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2 receiving unit having a sinple configuration opposed

'to a dust renoving head is added, after a flow ng

direction of cleaning gas froman injection chanber

t hat passes through a gap between adjacent dust

renovi ng objects is changed, dust is sucked by a

s Ugeceiyimgcunihiaying ersimels cenfiguralion appesettioes dushremoving head
scattering of dust. Afirst aspect of the present

i iy addedrafterey flowmgadicaotion of cesning gap framaén snjection chamber
conprising: a dust renoving head having at | east one

s hai passesihrdugh a gap betweemadjact hbdustpenionthgelleéts is changed,
| east one injection chanber including an injection

O [RfsBt mgsuc;ke@cbw@xuemomahémbé@&hép@ay%nbp?éésmgﬁmsary

10 plurality of dust renoving objecCts Into the dust

I e¥aukAAg Beadst and a receiving unit that is |ocated

to be opposed to the dust renoving head, and that

changes 1 S55 e She 5 B8 GPBHED O i
ORI TR Bk B o

openi of the injection chanber, the suction 15

o IRREr dnidingra SURHORRENIRG GRSk gnerNECITahaAber

gas bounced off the dust renoving o.b{' ect, and when

t Heclediagramigiesaieniapaniie @& eanveyingr nikthgh sequentiady gsonveys a
adj acent two dust renoving objects fromthe injection
opiRiwiality effdusheempuingabijesis omarthe dust teenaving head cérahd eeceiving
sucks, fromits suction opening, the cleaning gas

whastethet isdocated tovbe appmseddo liye tast reeamiinvg hgad,arid thabchanges
A second aspect of the present invention provides the

duptecefimy dirgctictPordeaniRg JR8ARBCRA frémithe ihjBétidn opening of the
aspect, erein the receiving unit includes a passing

hghjectibr enambeh ivHereirf@Rén thadaitaRRYS e isdRfBcldd®oward the dust
receiving unit also includes a recCeiving space that

isﬁfﬁgé/gi’gt(tbtﬂaaq‘r&%.tﬁe H'é&ti&%ﬁ@’ﬁﬁ? Gpﬁeﬁﬂﬁeﬁfﬁfﬁ ghamb\(/amr, the suction

e recelving space 1s 1n co I catlon h

BRI B 108 55 KR8 B RGBS o e
dust removing object, and when the cieaning gas is injected_toward agap
between adjacent two dust removing objects from the injection opening of the
-injection chamber, the suction chamber sucks, from its suction opening, the
cleaning gas whose direction was changed by the receiving unit.

A second aspect of the present invention provides the dust removing
apparatus according to the first aspect, wherein the receiving unit includes a
passing hole through which cleaning gas passes, and the receiving unit also
includes a receiving space that is partitioned. by a flat surface and a curved

surface, the receiving space is in communication with the passing hole, the

receiving space is a space having an arc cross section, the curved surface is
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.3 opposed to a suction opening and an injection

opening, the flat surface is |ocated substantially in
parallel to a conveying direction of a dust renoving
object, and the cleaning gas that is injected fromthe
|nject|on openi ng of the injection chanber and passes

t hoRRAsEM tRa puGlionePeninGand @ injestioh eprning, tesfia susface is
recei ved by the curved surface of the receiving space,

a locatedtsubstasttialipén patadiehtors cgageyisg tirectiarhefre ddstremoving
the flat surface of the receiving space, and the

cl ssietthandase lcteemm{j(ﬁ frrapig Infected ronPhedRREtIOS opbnindof the
suction chamber ird aspect of the present

| NnRietioR ThaRbEr &@8 pdites Bsiou Pﬁ"tﬁé'pﬁgsmgm HridSthe cl%annlng gas

according to the first aspec further conpri sing:

OpRGeEEveY %Pefhe tHn/agvd LF‘%C% c?ftfﬁfa%@elhﬂptsgbge a direction of the

substantially 1n para to a convey Trect

t [

r o7 et o TR ARl by el Lol e e%%%wwg space, and the

i nj nin e su t|on o ening; a ..
#@5@98%%"%&?%@& B b 3ped wﬂﬂs&um gharghgr

arece rtitioned by a flat )

sur f ac ng ﬂgp%Fg ﬁ%g@jp?ﬂsﬁgg"‘éﬁﬂ“%" PIRVIERS thgrqusé eempving

the sem - cyI indrical 15 body, the receiving space

beawrat@pﬁc&@rcﬂiag|tth§1&aﬂrsaa§p%¢to§§tf‘@é@prrwn18|ng aniapposed plate

the curved surface of the sem -cylindrical body is

oppbsRal atssiriare thaltdsisvhstapfistly ingparatbeltthe ¢orjveyingadirection of the

openi ng, and the flat surface of the opposed plate is

| cahussit eemewingt abjectab passimgpwole lthatlis fermeteinahe vppbsed plate and
direction of the dust renoving object, wherein the

cl thanfaeesaneé injbetion Spénih@ahadhé saBlid8pemhECs | Iseﬁm -cylindrical
openi ng of 20 the injecti.on chanber and passes through

t hsodiamadd e th@'c%po@@é thé Sh@aNbBEivingaspaca tﬁﬁﬁ§ “Rftidhed by a

the curved surface of the receiving Space, ectlon

Ofﬂaﬁ hirfatk A B 9pSased ﬁlg&hﬁr‘?@ %dﬁL}We& B6rhd bt Y de eca}ﬁfmdrlcal

he recei ving space, eani ng gas i s suck

o hﬂzesge;é%w@&s@%é@g%gen#. & BTG AL s m whin
O PR A0 e P st
opening and the injection opening, and the flat surface of the opposed plate is
located substantially in parallel to the conveying direction of the dust removing
object, wherein the cleaning gas that is injected from the injection opening of
the injection chamber and passes through the passing hole, and the cleaning
-gas is received by the curved surface of the receiving space, a direction of the
cleaning gas is changed by the flat surface of the receiving space, and the
cleaning gas is sucked from the suction opening 6f. fhe suction chamber.
A fourth aspect of the present .inventio-n provides the dust removing

apparatus according to the first aspect, wherein the receiving unit includes an
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4 arc body having a curved receiving surface to which

the injection opening and the suction opening are

faced, the cleaning gas whose direction is changed by

the receiving surface of the arc body is sucked from

the suction opening of the suction chanber. 5 Afifth
asPechody havieg prasiee reaeidngisumfase do iwdich tHednidietibn opening and
renmovi ng apparatus according to the first aspect,
whthessuctihepeatrg arenfgced; thei clehnidggas wisse Gipsbtidhagich@nged by
a flat receiving surface to which the injection

opthal regelity $urfacesafthe @iic BBRIY I8 Guak&d fréfafle suldBon opening of the
cl eani ng gas whose direction’is changed by the

r es@étion"€hambdrace of the box body is sucked fromthe
suction opening of the 10 suction chanber. A sixth

aspect gfr ' d ' t.he dust ,
amovi i Mo S PBEESERE rBkaR inOBaRE U s 18 it erpaying

to,f i - j he dust r ving head s

| oz CaRRi o R ik abReh VBl ahe frervparinitanpiudes a
an? Eo&gﬁtnean1 %ction,cha ers that sandw ch the

i nP2EPPON "BNAHFEY A PECY IO FY 9 whigh dhe Hiectinnepening and the
direction of the dust renmpving object. A seventh
asﬁé‘gto“cﬁpetrl'{ég prectacre. ihevdaanivn gasovherssdiressiomistchanged by the
renovi ng apparatus according to any one of the first

t oFICRMING BudrRce of thethaxdiadyt isesunked frome thevs uriiomesmeriisg of the

| ocat ed such that the suction chanber and upstream and

doswrtionechanibgrect i on chanbers that sandwi ch the
suction chanber are 20 arranged al ong the conveying

di r ect i Asbaif aspectdifthe pesseritigvertiodqrovides EhaIBLSt removing
aspect of the present invention provides the dust

r eappdratls RpOAJIAY S ang o MttetPstaBbYifth { L
to fifth aspectg,g V\,he?ei n the dust Ire%\?iegtg' E@ggélﬁgﬁedust

| oeiRAng HEAd iSRcad SIRH theR fd mﬁé'ﬁibh%a dh@lsqre%m and

downstream sucti on chanber are afranged al ong

CogeNdtPsar LGSR BRambers2that & ndWih the %gci:t%% ght)érggéf are

arranged along the conveying direction of the dust removing object.

A seventh aspect of the bresent invention provides the dust removing
apparatus according to any one of the first to fifth aspects, wherein the dust
removing head is located such that the suction chamber and upstream and
downstream injection chambers that sandwich the suction chamber are
arranged along the conveying direction of the dust removing object.

An eighth aspect of the present invention provides the dust removing
‘apparatus according to any one of the first to fifth aspects, wherein the dust
removin.g head is located such that an upstream injection chamber and a
downstream suction chamber are arranged anng the conveying direction of

the dust removing object.
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5 A ninth aspect of the present invention provides the
dust renoving apparatus according to any one of the
first to fifth aspects, wherein the dust renoving

head is | ocated such that an upstream sucti on chanber

and a rTgownstream i n%ecti on chanmber are arranged al ong
the corfyBithgseectafithe pregentanyationnrevidesthe dyst removing
object. A tenth aspect of the present invention
prappaielistaceotling to anyena@f the fisstdo ith aspectsi wietrein dmy dust
one of the first to fifth aspects, further conprising
arremavingheadist locateldosthettiat antupstreainesiidtion chaattegrand a
and that produces ion near an emtter to which high

v addvargstraasn agdtiopccharhisseane &ir@agddglotigihé BBhvéYinRg direftion of
10 is injected fromthe injection opening of the
irthgtadspfb,ﬁmﬁ@%jeo{\_n el eventh aspect of the present

i nvention provides the dust renoving apparatus

accor di AgrR a§§¥ctcﬁ?€ih8‘;%é§b'htfiNﬁ?’[ﬁo@ﬂg{)b@%g tﬁ‘épﬁgf rémoving

further conprising a ving un Ves

g L ‘ dust _ . -
nepar4 AdBotaing |8'afly Bhe Bithe I BHE APBRHo PR coprising
e T P e S T
e e tih B hinge 13.aRBled omarain Searingigas including ion
receiving unit and the noving unit are provided. 20

BRE Emegegmmﬂftm@lonmmmpf\m iAjegtion cheambesi de

view of a dust renoving apparatus according to a first
enbodi nfivmeleyentihaspeat of the present inventiéh grov2dessthe dust removing

sectional view of the dust renoving apparatus
acappatiatug gogordimg td ang bnerdicie st to fildl abpects 3furtheR comprising a

perspective view of an external appearance of the dust
6 moving unit that moves the receiving unit toward or away from the dust
removing head.
A twelfth aspect of the present invention provides the dust removing
apparatus according to the eleventh aspect, wherein the receiving unit and the

moving unit are set to be a pair, and a plurality of injecting units and same

number of pairs of the receiving unit and the moving unit are provided.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side view of a dust removing apparatus according to a first -
embodiment of the present invention;
Fig. 2 is a sectional view of the dust removing apparatus according to
the first embodiment; | |

Fig. 3 is a perspective view of an external appearance of the dust
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renovi ng apparatus according to the first enbodi nent;
Fig. 4A is a perspective view taken along a direction
Ain Fig. 3; Fig. 4Bis a sectional view taken al ong
aline B-Bin Fig. 3; Fig. 4Cis a sectional view
taken along a line GCin Fig. 3; 5 Fig. 5is a
peiesNg JePaialys acsasding|tetige Arstiembadiment Fig. 3;
Fig. 6Ais a sectional view taken along a line DD in
Fi g. 5;FigHif.is aperspective vidw talenvaleng eadieectiahdhig Fg. 3;
line EEEin Fig. 5, Fig. 7 shows a configuration of a
recei viffig. 4Bii$ a deictiond view takerxalbagai lnieyBAB aoFigneof a
dust renoving operation performed 10 by the dust
renovi rEgigapEas atdettiohalovie thkkerpllofyRl BENC Yn i ®: am
of a dust renoving operation perfornmed by the dust
renovi ngjgappag: B R ' D86 B! Aeqn
Fig a5 Herspeiive Wiew takRndIoh @l O RPFICS]

dust rendbving objects; Fig. e Vview
dust r V§ - : [ E: .
erbod gt oAt ARSCiShAyAr FkeH A9nb e O HFFRS
sectio j of t.he dust . renovin us.. .
accor dﬂﬁé %’%%"%ﬁgc@gr&%%&%m& ?JBHS ;aalgfegé?él? Fig- an
expl anat.or iagram roduction of an arc body; Fig.
13 is %geiﬁﬂgwgtaogg,noff@ug@q%pfgq reae\dpe et on of the
dust renoving 20 apparatus accordil?ﬁ% to the second
enbodi rfedt 8 isan explanatory digggamaf @dust remeving ereratiomperformed
apparatus according to a third enbodinent of the
prizsthetdustvemoviog; appagatugs i s an expl anatory di agram
of an operation of the dust renoving apparatus
accor difrig. 9 s amexplanatbre diagiamesfta; dust rémgvingtopesation performed
expl anatory di agram of a dust renoving operation 7
by the dust removing apparatus at the time of injection between dust removing
objects;
Fig. 10 is a side view of a dust removing apparatus according to a
second embodiment of the present invention;
Fig. 11 _is a sectional view of the dust removing apparatus according to
the second embodiment;
Fig. 12 is an explanatory diagram of production of an arc body;
Fig. 13 is an explanatory diagram of an operation of the dust removing
apparatus according to the second embodiment;
Fig. 14 is a side view of a dust removing apparatus according to a third
embodiment of the present invention;
Fig. 15 is an explanatory diagram of an operation of the dust removing

apparatus according to the third embodiment;

Fig. 16 is an explanatory diagram of a dust removing operation
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performed by a dust renoving apparatus according to a
fourth enbodi nrent of the present invention; Fig. 17

is an explanatory diagram of an injecting operation

bet ween dust renovi ng objects perfornmed by the dust

renovi ng apparatus according to the 5 fourth

erRRItArmask by sidyst 1@Mmpwng mpprmtasacoeding toa fourtf embodiment of
dust renoving operation performed by a dust renoving
appamaesentaoeentaing to a fifth enbodi nent of the

present invention; Fig. 19 is an explanatory di agram

of an iRgetY isign erplaabtory dRjrasedt AHislectih opef@iEmgetween dust
obj ects perforned by the dust renovi ng apparat us
agefidlingobjectdSerférimidd by tHROGISTRBMovirg Sppat8iusSacdrding to the
expl anatory di agram of a dust renoving operation

pPebhAR BbdYinRAEUSt renmoving apparatus according to a
si xth enbodi nent’ of the present invention; 15 Fig. 21

is an gxpl ' : LN j operation

et veer Hut © AbEaIoRBI AT dReraM.or BRkAiRE Bhelen
renpvin arat us accordin 0 the sixth odi ment ;
rprosp R QRER it frkiiad SRty arcreliatna baabpaghent of e
appar at us Isﬁi:o_rdi ng to a nodification;. and 20 Fig. 23

i PreRePYeMERbry di agram of a dust renoving appar at us
according to another nodification. DETAl LED

DESCRI FTIgCA? ram ppipRetrRAEgr evBdEInVaering Bretationdratween dust
of the present invention are explained below with 25

r FEBIYiINgG:0bjectshreriyowmephbynthiendustremioning appagatus accoeding to the
side view of a dust 8 renoving apparatus according to

a fffir smbedioeszhtpent of the present invention,

Fig. 20 is an explanatory diagram of a dust removing operation
performed by a dust removing apparatus according to a sixth embodiment of
the present invention;

Fig. 21 is an explanatory diagram of an injecting operation between dust
removing objects performed by the dust removing apparatus according to the
sixth embodiment;

Fig. 22 is an explanatory diagram of a dust removing apparatus
according to a modification; and |

Fig. 23 is an explanatory diagram of a dust removing apparatus

according to another modification.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention are explained below with

reference to the accompanying drawings. Fig. 1 is a side view of a dust



Fig. 2 is a sectional view of the dust renoving
apparatus, and Fig. 3 is a perspective view of an
ext ernal appearance of the dust renoving apparat us.

“In Fig. 3, the dust renoving apparatus is shown while
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illTustrations of sidewalls 5 thereof are omtted. The
dUSMaving apparagipaceardingitojsntistgebodirgenttofteeprésant invention,
head 100, a receiving unit 200, a conveying unit 300,
anfdga? i®aisegtiondltvieM0f theTtestdastovirenappargtuesp pad &igls3 i a
renoves dust fromthe dust renoving head 100. As

s hesmepéctivie gew of annsktrnah appéariaince o eheliast reRiBvinid Gpparatus.
head 100 includes 10 an ionizer 120 |located in a dust

r e N, theaflisbshioihg -appafivaid §hé‘v3:@ WrﬁBQIY%tl‘a‘ﬁoﬁé 9f silewalls

are fixed to both side surfaces of the dust renoving

hetﬁ@r&ﬁ%\‘e oHﬁ ed. ThEn&lHakt Femﬂ\é‘g?ﬁ&%%ém %d'l__;f‘des a gx\stt removing

exp ained wth reference to th awl ngs

7

Qo 00 RecRRnd Al 20675 B8nvERRL AR, 83 e lopl w400

w taken al on arrow A in Fiq. Fig.,. 4B is a
. O e R aRBerahis hgehopes st Fomihelystiprigiiag head

dﬁf a sectional viewtaken along aline CGCin Fig.

g. 5 is a perspective view taken along the line

C—C Fi 6A and 6B show an internal configuration of
t he dushs SP%WB\W higshéand hinedetaiithe deat fesnqyving bepd 180 includes
view taken along a line DDDin Fig. 20 5, and Fig. 6B
i samionizsri1@0dpcatedn aakust r@ﬂnowglgeheadrimd} H0.n Sidgwalbls 130
Fig. 7 shows a configuration of a receiving unit. As
shshawn im [Figg1 até\fixedhéo Dot sidesovfaogs bethe dustyemhdling head body
i ncludes an injection chanber 111, an upper suction
chiergher 112, a | ower suction chanber 113, a top panel
114, sidewalls 115a and 115b, inner walls 116a and

2SR AR 408 Al S s
gs

L Fifs. 4AN%o L Siow PlerrBRERG bxtelal onfigSRABAS of the dust removing
head, where Fig. 4A is a perspective view taken along an arrow A in Fig. 3, Fig.
4B is a sectional view taken along a line B-B in Fig. 3, Fig. 4C is a sectional
view taken along a line C-C in Fig. 3. Fig. 5 is a perspective view taken along
the line C-C. Figs. 6A and 6B show an internal configuration of the dust
removing head, where Fig. 6A is a sectional view taken along a line D-D in Fig.
9, and Fig. 6B is a sectional view taken along a line E-E in Fig. 5. Fig. 7
shows a configuration of a receiving unit.

As shown in Fig. 4A, the dust removing head body 110 includes an

injection chamber 111, an upper suction chamber 112, a lower suction chamber

113, a top panel 114, sidewalls 115a and 115b, inner walls 116a and 116b, an

injection chamber bottom 111c, and suction chamber bottoms 112¢ and 113c
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partitioned by the top panel 114, the inner walls 116a
and 116b and the injection chanber bottom 111lc. A

di vision wall 116c¢c is provi ded between the inner
wal | s 116a and 116b to reinforce nechanically. As
shown in Fig. 4C, an 5 internal space and an externa
space ofsishewnrip &igs. htoch dhb énjediidn emamber 111 is a space
communi cation with each other through an inflow
oppantitigndd b tha tqapanel o 14othe inhébwall@ndeaantni1estdrdnthe
opening 11la. A passing hole 124 shown in Fi.g. 6A is

f oinfetionehantyer doftom Lid. oA digikicH whlla16eMd BRvidetCbétitden the |

a groove 116d, and a space is brought into

COfpER Wafé H95a BREOMSR th Wﬁmﬁﬁﬁé 'nﬁl&bﬁé‘ﬁllceall}zd'A%ﬂgpfnnﬁ Fig. 4C, an

10 ionizer 120 is assenbled. Also as 1S apparen fro

Fi @ternal %ﬂbg;us%}l\cﬁgﬁ 'e%érﬂgl a3 o]fi%e ﬁ‘pécct 021 #r}adﬁp Htrarein

Because r enovi ng 0 Ject

d upsSt. :

| L%‘S’ﬁ““_@’?%i'?gs ke sty BTRBSR A et apBps g bua passing hote
ent e *3@%@&9?*%?9@%3@? o BEFSIIhl (24 Shom fuFio. 6A i

n Fig. the division wall 116c is .provided
f?\@@ﬁ befucen ﬁJ meﬁcaﬁnaaémfﬁ@e ionizes tifiantha greeveii6d, and a
openlng 111 b, and is preferably located close to the
i n$RAge Is Brolgiiiintg communitatien through e passisgthoke 124 when the
division wall 116¢c is closer to the injection opening
11ionizer dReamassprgbledpasses through the 20 injection
opening 111 a, and the injection opening 11lla becones

| ess | iAKisbyastis apbarenitdenefig. 45 tis pyettion dﬁéhmg"rﬂﬁ‘i@ a Iong slit.
6B, a plurality of passing holes 116e are provid

t hBegHusesd Blst¥ehiov: §bjeéﬂ¢0 Ehtets HohP¥Rifc ﬁ@ﬂ'sﬂsstgﬁﬁ%llg

flow ng fromthe inflow opening 111b to flow into t

' n;bé?ﬁbh@lﬁulfép%‘tﬂ&lo%é&@dmgﬁdlpe%tl%h%mhé ﬂmégét%& g;‘feonérﬁﬁﬂh shown

is an enlarged view of a portion a,

1LA%i4 S5 féi’ééi@ﬁg 'g?s{c%@ B PR ﬁl@aémﬁé rédion o B dust removing

proj ection
object 10.

As shown in Fig. 4C, the division wall 116¢ is provided between the
injection opening 111a and the inflow opening 111b, and is preferably located
| close to the injection opening 111a. This is because, as the division wall 116¢
is closer to the injection opening 111a, cleaning gas passes through the
injection opening 111a, and the injection opening 111a becomes less likely to
be widened.
As shown in Fig. 4C and 6B, a plurality of passing holes 116e are
provided in the division wall 116¢, énd this allows cleaning gas flowing from the
inflow opéning 111b to flow into tﬁe injection opening 111a.

As shown in Fig. 4A; which is an enlarged view of a portion a, the
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ionizer 120 is slidably inserted into the groove 116d,
and is nounted in the 1injection chanber 111. The
passing hole 124 is fornmed at the sane tinme when the
ionizer 120 5 is located. As showin Fig. 6A, the
projection 121 of the ionizer 120 is formed wth a
nddrepve 436d s farmedrinithe Mjectionchamber 114, dre projestipadi 21 of the
view of a portion a, when the projection 121 is slid

i nooizehd2gniseldably Boedrd intbehe gnoaws 1164) drel is mseurited in the
and nmounted in the injection chanber 111, the notch
128jectiosehant@r Mt h the groove 116d and becones the
passi ng hole 124 as shown in Fig. 6A. 10 The inflow

_openi ngTHel‘g)bséiﬁg ]ghb@/ﬂ@l&% fefmbAat e s@ﬁlﬁglmé%\ﬂ\eﬁftgﬁmmr 120

upper surface of the dust renoving head 100 as

[ i 3, SN SN , :

e S aRed o; AL FhoROA Fia. 7% (A0 BeLlon 1 9T o 81 RRfeetirz0 is formed
111 a I h | iasion . wall 116¢. The .
SR 8 holR 252 hs SREWD AT IO SR i Py it VB af a portion a
and negative ions,. 15 emtter 122 . is. mounted on the.

" SIEHTE piFecthor2 i 918 15ishe Giod e 1164 Sadkth Bnzepa20 is

and di schar %rgoai,tive, and negative ions by corona
di'8e¢ieeand R Whtheninigcyen champes 113 nthgdinieh 423 s epvered
chanber 112 is a space partitioned by the top panel

14ith theegroioweidod anpskecames therassirg hole1i24 amsliowmin Fig. 6A.
suction chanber bottom 112c. A space in the upper

suct i onl ghifiows opeiring 411nis Eovidednmthesatbp ganeht tiigh the upper
the air outlet 112b and the suction opening 1ll12a as

s reunfacieroffthg duéCrendovisd) head i100FaIShoven AFigs. 314®, and 5.
suction opening 112a is a long slit, and the suction

openi NgAd 4RewA e Figs. UBIRHAEC, Wil iBnReF 1RO Rcafd in tHE Hjection
scattered by. the cleaning gas injected fromthe

| iRERB e 1aRMY iStrebhRfroAPthAivBRIM WA 1T6&S TH |
and 5, the air (%ﬁl et 112b is Ia'n openi n?t'hr%%g'ﬁﬁﬁﬂmo has a

WHLABCHAST SiEREYid PERiiPard AbGARORARI Ng 112a s
di schar ged.
An emitter 122 is mounted on the ionizer 120, CD orAC is applied to the
emitter 122 and discharges positive and negative ions by corona discharge. |
~ As shown in Figs. 3 to 6, an upper sucfion chamber 112 is a space
partitioned by the top panel 114, the sidewall 115a, the inner wall 116a, and the
- suction chamber bottom 112c. A space in the upper suction chamber 112 is in
communication through the air outlet 112b and the suction opening 112a as
shown in Fig. 4C.
As shown in Figs. 5 and 6, the suction opening 112ais a Iong slit, and
the suction opening 112a sucks, together with peripheral air, dust scattered by

the cleaning gas injected from the injection opening 111a.

As shown in Figs. 3, 4C, and 5, the air outlet 112b is an opening through

11
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As shown in Figs. 3 to 6, the downstream suction
chanber 113 is a space partitioned by the top pane
114, the sidewall 115b, the inner wall 116b and the
suction chanmber bottom 113c. As shown in Fig. 4C a

space, in the 5 downstream suction chanmper 113 is in
cgﬁpﬁHiQ@étﬁ%‘feggr% ea?QCWBGt?F@”"ﬁgB?a prisehargedct i on
opening 113a. As _shown in Fi %s. 5 and 6, the suction
openi ng3 83awWndn Figspado &1 the dawastream suigton shappenilig is a
113a sucks, together wi th peripheral air, dust

s csbacerpattitigned biethel tepriang! d44, thejsidaveall 1 tSomthdrmner wall 116b
i njection opening 111la. 10 As shown in Figs. 3, 4C,
arahdthet sustianrchaotbee boftd8H113c. anApleswmén Flay d@gla space in the
whi ch gas sucked fromthe suction opening 113a is

didovirestann stibttorcodriger 813 @in@onihenidasdn b?'ff%/bfﬂg)utle% 113b
0

head 100 is as described above. A produci ng net hod

t hehdhet suctiBR\Gpeaideefdabody 110 is explained next. 15
The dust renoving head body 110 is produced by

ext r usi Aish&ph in ?gﬁ.’frﬁla?rd é&ﬁ@tﬁkﬂgﬁbgéhiﬂb 946Ms @S0ng slit, and
alum num s pushed into a 'die, thereby ormngtﬂe

d [ | i i.eh the injectiao :
cifie suERGH bBeniETA e gk e S thénteralals vulfscatiered by
qu/nsi ream suct i.é)é ﬁl?arrbﬁ{- 113,. the sid 1 115a and

1788 C'9UN9 HARIGEPT TP eiectiePPening E11A si on wal |

116¢c, 20 the inrl E,cti on éhan‘oer bottom 111c, the .

suct i o\ RAAWRIN BigiSt 3rfe13Rd anthe aif gutlet 113k is AR apeping through
panel 114 are integrally formed, and term nal

priel gasguskied free therrictips qpening hlda isrtisehasgedist

renovi ng head body 110 is conpleted. |mediately

af t er t'hee esnfigusation ofkthealystt eeredyingheadrfdOoie aspdeschided above.
111 b and the air outlet 112b (see Figs. 3, 4C, and

5), theA paxhidrg metrodldfdbe afust hemaving hiead 5 yw0l is EkBlained
(see Figs. 4C and 6B), and the injection opening 111 a
amgxthe 12 suction openings 112a and 113a are not yet

f or med. -

The dust removing head body 110 is produced by extrusion. For
example, a metal material such as aluminum is pushed into a die, thereby
forming the dust removing heaa body 110 in which the injection chamber 111,
the upstream suction chamber 112, the downstream suction chamber 113, the
sidewall 115a and 115b, the inner wall 116a and 116b, the division wall 116c,
the injection chamber bottom 111c, the suction chamber bottom 112¢ and 113c,
and the top panel 114 are integrally formed, and terminal processing such as
ends is performed and the dust removing head body 110 is completed.
Immediately after the extrusion is compieted, the inflow opening 111b and the
air outlet 112b (see Figs. 3, 4C, and 5), the passing hole 116e of the division

wall 116c¢ (see Figs. 4C and 6B), and the injection opening 111a and the

12
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Adrill is allowed to enter the extruded dust renoving
head 100 froma direction of an arrow F (see Fig. 3),
and the inflow opening 111 b and the passing hole
116e are fornmed at the sane tine. The inflow opening
111b and 5 the passing hole 116e have the sane

dissietior opendgs i 12alaside t3ar atengpt yebéoranedon i s perf or ned
many tines at different |ocations, and a | arge nunber
of i nfA dnill peiomegistoldritebthenekttudedpdiss irepoliolgdseadl 680 from a
are formed as showmn in Figs. 3 and 6B. Simlarly, a
drditdctibs ofbh ety Fqseary. 3)hand tsd infleWdetind e ®th 488 the
fromthe 10 direction of the arrow F, and the air

Ods8iry HAlé 1 168drd ictned &t therdaek timldCh Tae iRMOW obRhMg™I1b and

operation is performed many tines at different

Hﬁg%ﬂé@ﬁﬁg 1 fee har/%%@géma@ls@&%&#%&ﬁ%@%i@ﬁﬂ&

are“fornmed as shown in he I'njec

RSB B, D D RIER BERHZ BNl e o

MR g 47 TR o S A i i,

opﬁni ng of a side of the injection chanber 111, both
sit@RdEBe closed with sidewalls 130 and the dust

renmovi ng head 100 is conpleted. In the injection
chanmberSimilarly.tandrillisptilowadciol entet therdust ramoviagcheaade100 from the
downst ream suction chanber 113 are forned as an

i eliregtian of thef argow &t Aod the atriowtietss t12bean 1 13p hemfbrm2d. Such a
100. As shown in Fig. 8, the dust renoving head 100 is

cdde fdroimgl operationhisiperfoired psdmetares ac Hiflerethecdtns, and a
112 (V1), the injection chanber 111 (P) and the

dQaveet mieAbeSofcdit Otlet® ankB and 1P 3b\ak féffedhs gnaﬁﬂ ih'Fig. 3.

this order in a conveying direction of the dust

renovi MheORicREibn G il ' hi
di rection g*e%ﬁhg grgpgﬂvé\ile}‘£1gm%bg$§@?gblﬁ?gﬁ?er?|ﬂg%ﬁg?a é?d 13a

ot 6 4588y el et LSRRI oo
head body 110 shown in Figs. 3 to 6, the ionizer 120 is inserted from an
opening of a side of the injection chamber 111, both sides are closed with
sidewalls 130 and the dust removing head 100 is completed. In the injection
chamber 111, the upper suction chamber 112 and the downstre.am suction

- chamber 113 are formed as an integral configuration in the dust removing head -

- 100.

As shown in Fig. 8, the dust removing head 100 is constituted such that
the upstream suction chamber 112 (V1), the injection chamber 111 (P) and the
downstream suction chamber 113 (V2) are arranged in this cirder ina

conveying direction of the dust removing object (in the first embodiment, in the

direction of the arrow from left to right in Fig. 8), and the dust removi_ng-head'

13



chanmber 111 (P) is connected to an air bl ow ng punp

(not shown), and the upstream suction chanber 112

(V1) and the downstream suction chanber 113 (V2) are
connected to a suction punp (not shown). C eaning gas
infected 5 fromthe injection opening 11la of the

i niQ,Q:'tSi lagated arpide upper sitte efiibe conveyingakB00at I hehisjection -
upper suction chanber 112 and the downstream suction

c heheseber1il3 (Phisogmedied tniatiamblopey pgrap {Adiestowh)1ada the
together wwth peripheral air. Ar including the dust

| supiteainas getibrochiamider 112 QUharidealswnsdtdidnesgctibh’éhamber 113
and 113b (see Fig. 3) of the dust renoving head 100, a

di (sl arg eoAfedtb@to BaURtiBR Bunlintt BRBAR) P @%an@e?é’élﬁiected
removing head 100 has such a  configuration. Xt, a
SHRYR thé ifjé&ton &&ﬁﬁ? 4114 B?rﬁegg@f(igfligz,hﬂmbter%(w aBPaqué% are

includes & sem-cylTndrica opposed

a1 5 e OSSN 8 i o

10

15

20

25

unj, L. .15 Ls. | ocated as shown in FEigs. o 3. As |

ey 3 ghioddt R ehPn Bpeihe: t2e Bt 1 detiodatst i

such. a shape that .cylindrical body whose both sides
tiePeR af A r i e Beischated ouiside Raroughine air
its axial_direction. Its inner side has a

séhtlets 112k apd di3h éeeasbiior 8¢ of thendusd spaswingdhead:10®,a@ discharge
a normal plate, and is forned at its central 20

pdlow pathvancha disshesass pipg. hdihe dusd remheingpeasietDphas such a
220 has a front and back flat surfaces that are

sulosifigatatianl y in parallel to the conveying direction
of the dust renoving object 10. The receiving space

230 is Neuttas showd iMFighe dRrEk, théfr%é‘?igir@fuﬁif@oo PRRRERS
e

plate 220 and the curved surface o

S EmiyAihdical adyzady oFé@sed Blataddod he ré"dth"néﬁ?| gﬁﬁée Qﬁg’; a

of the sem -cylindrica ody 210 is oppose

;n%g%%wggﬁlﬁ?g%ﬁ%tukééﬁ (P01 @nd A RRILPES M retefing unit
200 is located as shown in Figs. 1 to 3.
As shown in Fig. 7, the semi-cylindrical body 210 has such a shape that
- a cylindrical body whose both sides are closed with the sidewalls 266 is cut in
half in its axial diréction. Its inner side has a semi-circular curved surface.
The opposed plate 220 is a normal plate, and is'formed at its central
portion With the paséing hole 240. The opposed plate 220 has a front and
back flat surfaces that are substantially in parallel to the conveying direction of

the dust removing object 10.

The receiving space 230 is partitioned by the back surface of the

' opposed plate 220 and the curved surface of the semi-cylindrical body 210,

and the curved surface of the semi-cylindrical body 210 is opposed to the _

14
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passi ng hol e 240. The receiving space 230 is has an

arc cross section. Both the front and back surfaces

of the opposed plate 220 are |ocated substantially in
paral l el to the conveying direction of the dust
renoving object 5 10. The passing hole 240 is

priBigcter opgniagcHriarand tb@rStUngﬁn @peningsdigesant! 113aatheough the
220, and vertical and horizontal |engths of the
paRasising hele 24240 Thegecgivirgt spacen230 isheas am art ¢ross section.
opening 111 a of the dust renoving head 100 and the

s Bathdhe fropéand ack sRaeesiofl thidsopplised plbies220 aredbuated
all of the cleaning gas 10 injected fromthe injection

opsbsthtiblén paranef toeapadeyingidiRcaon 8f #ié Al r8moviHy object

“and passes through the passing hole 240. The support.

unig, 250 is fixed to a | ower side of the
sem -cylindrical body 210. The sidewalls 260 are

fixed t .S t. ] i ndr..cal

15 Bocy 18N RIS RESy en i1 ¥l 41 g oppose

r r t , S, the.,dust renpvi

o 222 B VERREH ot B! Rt P ot ol 240 are
force, for onveyi.ng the. du renpvi ng. obj ect 10, or

| redten Shan HEINER PG abeRinauTlie SYTBwstehiprbayiae hoag 100 and the
that .is conveyed by another drive source. 20 The .
nHCHEN QREPINGS O Travard Tia. r With dhis gtrugture salbot theeplepning gas
away from the dust renoving head 100 in the direction
ofiniertedaremihe injeetian epgniag ridta isongt sprayet tchthernpriosegd plate
unit 400 is a vertically noving stage for exanple. A

vel20, @ad pasess through theppassing$lole 24.ust ed by t he

movi ng unit 400, and the receiving unit 200 is noved

and fi Xk $upporposit 25015 fxtee) © & lowdr Side 6f BRidigi-GARdiEal body
reliably 25 absorbed. 15 The dust renoving object 10

of21iohe dust renoving apparatus 1 is a gl ass

The sidewalls 260 are fixed to both side surfaces of the semi-cylindrical
body 210.

The conveying unit 300 is a long rod roller that supports and conveys
the dust removing object 10. The conveying unit 300 gives a driving force for
conveying the dust removing object 10, or is furnable to follow the dust
removing object 10 that is conveyed by anotﬁer drive source.

The moving unit 400 moves the receiving unit 200 toward or away from
the dust removing head 100 in the direction of the arrow a (vertical direction),
and the moving unit 400 is a verticélly moving stage fbr example. A vertical
position is previously adjusted by the moving unit 400, and the receiving unit
200 is moved and fixed to a position where shock of cleaning gas is reliably

absorbed.
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substrate used for a TFT (thin filmtransistor) liquid
crystal panel, a PDP (plasma display panel), and an

LCD (liquid crystal display), a solar battery panel,

a sheet such as a |ong paper sheet, and a film 5 The

dust renoving operation perforned by t he dust renDV|ng
appar at Lk dustirsmexjiigaobiect Heef thei dust reevieg@ppacatusd is a glass
drawi ngs. Fig. 8 is an explanatory diagram of the
dustbstratmused)far@zef BT (thim filem fransistbrpquid endtstpareioy PDY
apparatus, and Fig. 9 is an explanatory diagram of an

ofelaamzpdisplayt fthel), BRd @n LCD) @Gl Gy REtNESAYH lé3§olar battery
renovi ng obj ects performed by the dust renoving

anRAehldShedd RRAI A% a ’ i nflow
opening 111 b fl ows ?ﬁ@o@gﬁ?ﬂéﬁ%et p?g?s% ﬁ'g" hol e 124 of

t he |onn{é%5u§t?rgmo§ ébé’rﬁtlaﬂgﬁ ﬂﬁé&}ﬁﬁtﬁ@ Ssfies g(ﬂ?ligsgparatus

fromthe 1onizer are m X eanln

T SR R A 5 Bk oo
T Séfpie%gn%r&Eé“géég@!?k?%hﬁ%@emovmg

ection chapber 111 becones hi gh, however, because
R3S %’h‘?\ﬁ& 9 ig f@cexpéana{pegwagrqm ek aBepemation attse time of
|nJect|on chanber 111 and the injection chanber 111
i dnielion opteaeradusiifemeving ehigetsagriarmeddy thesdtishrembuing
prevent the injection opening 111 a from w deni ng.
Beppasatushe 20 division wall 116c is located close to
the injection opening 11la, this further prevents the

i nj ect iCieaningrgasgiidWiihg ffone thevindeni dma_nin@? M1 AbWS Yhreligh the
dust renoving objects 10 are sequentially conveyed on

t iassHR Wl 1129 dfthé iotiEerat20di EMpRSard ﬁé@;é’tﬂfe BHQtd'i’!s%harged

and the dust renoving operation is sequenti al

PEFdrR "[rﬁ@ﬁ)miéi 120 §re9'ﬁ§<§d |ﬁt%eth€lbﬁarﬁﬁ§@¥é ngTﬁ’@Jc%%%n?ngaS

100 al ways inject cleaning gas the™I nj ection

15

20

25

CTARSEE oo e B 1 B OB s

injection opening 111a and is injected from the injection opening 111a. In this
case, the pressure in the injection chamber 111 becomes high, however,
because the division wall 116c is integrally extended in the injection chamber
111 and the injection chamber 111 is reinforced as shown in Fig. 4C, it is
possible to prevent the injection opening 111a from widening. Because the
division wall 116c is located close to the injection opening 111a, this further
prevents the injection opening 111a from widening.

A plurality of dust removing objects 10 are sequentially conveyed on the
conveying unit 300 at distances from one enother, and the dust removing
operation is sequentially performed. In this case, the dust removing object

100 always inject cleaning gas by the injection chamber 111 (P), and sucks
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113. As shown in Fig. 8, the dust renoving objects 10
fromwhich dust is renoved are conveyed in a

conveying direction directly below the dust 5 renoving
head 100. In this case, the upper surface of the dust
renmovin object 10 is a dust renoving object surface.

| rstShbygm%thp@rrmntW@ aheseberod2 ang iherdavgnsieean suction chamber
injected to the dust renoving object surface of the

dud3. renoving object 10 fromthe injection chanber

111 (P), scattered dust is sucked by the upstream

suct i orAcstagvire in Ril2 8( We d@stdemnbRindoB)ests e@Mrd WvEh IdeBt is
chanber 113 (V2), and dust is renoved fromthe dust

I GBMOVEE 2PPic8 ﬁI/eye‘i}Jana'iESn\nglﬁg{'Glré’étﬁin d IF‘éB?Igi BYloW hé& Glist

10. As shown in Fig. 9, he conveyi ng operation

' sreﬁ\gﬂﬂri dMesh #4601 ¢ éJQBp d’é%%‘%-l 3 %?Feqﬂévmg

renDV|ng 0 Jects 1 reac ocat

d| I cleam

STt 76 9 Ut TR0 o SR et efiRinthgad 100
renDV|n head 10 ro th sin ol e
PG ofh & Ve iR ot o8 ina hiedh e <) 2o aust
surface Qﬁa 'Q?F n1 circul ar curved surface of the
s SRMOVING PrIFFLC rBEFbl‘y ejnigplien chamber tk(R). sgatieraddustis
of the receiving unit 200. The cl eani hg gas noves
alsoieled P dhe UpsieermsUCtee chagherdi2 (Vé) and khesdowastcearh
t he opposed plate 220, the 20 flowing direction is
cisaatjen chambend13(éa) iamg dysd ismenecyeddvamdhe ldeispeessovingg object
hol e 240. Because the cleaning gas noving along the

batikfasardf &wedodt rerovimpobjsed1@l ate 220 is in parallel
to the conveying direction, the cleaning gas noves in

the regg stidwh FPRige QZ@Qen&Mﬁ‘éi cbﬁ@eﬁﬁ@éﬁéfﬂnoﬁ% cbﬁtlrlm@e':tfas it is
prone to reach the upper side beyond the passing e

24hd £\gap bbﬁﬁé’éﬂ thd HjaEbRaRoHLsI ASmb mﬁﬁnbﬁé&% (ri\eﬁs:ﬁékea

upper Side by the upstream suction c

anscatidm du:’ez:tlg%\@!ﬂﬁ/@ E@%&%Ho@ﬂ\gcm%o Td8akiNg)gasTom the

i ncreasi ng the suction anou
injection chamber 111 (P) of the dust removing head 100 passes through the

passing hole 240, and the cleaning gas is received by a curved surface (an
inner semi-circular curved surface of the semi-cylindrical body 210) of the
receiving space 230 of the receiving unit 200. The cleaning gas moves along
the curved surface, reaches the back surface of the opposed plate 220, the
flowing direction is changed and the cleaning gas moves toward the passing
hole 240. Because the cleaning gas moving along the back surface of the
opposed plate 220 is in parallel to the conveying direction, the cleaning gas
moves in the receiving space 230, and the cleaning gas _.is less prone to reach
the upper side beyond the passing hole 240. As a result, the cleaning gas is

- sucked to the upper side by the upstream suction chamber 112 (V1) and the
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" nore than the injection amount, the risk that the

cl eaning gas | eaks toward the dust renoving object
can be reduced. Wth this structure, cleaning gas that
passed through a gap between the adjacent two dust

renovi ng objects 10 5 does not usel essly scatter the
4 SOWNSHRAM $HCHorGharaha | i @y i Barin@ieeding the suction amount

~excellently mai ntained. The dust renovi ng operation

cdpengdhan the injerivinampent trendsk that dhe cleaeinggasleake toward the
cleaning gas is injected, the installation can be

sidust rfmedng abject banbiesiedubed. uWithctaissstryctirer, elegining gas that
matters are m xed can be reduced. 10 A second '

empassiedrthirbugh atdep bewasnt the radiadd i iwb Yuek firabviRg obfts 10

Fig. 10 is a side view of a dust renoving apparatus

agioes Mot BsélestifecareptHe d@TPARd N Hustirefhoving Efvinment is
sectional view of the dust renoving apparatds, Fig. 12

i %x@é‘ll&ﬁl@@?iﬁ%ﬂﬁé@?;?H%gﬁkpfen%ﬁﬁggpg}d?%n% Egﬁ'tirﬂfofusly

an arc f i's an explanatory di agram o
i 6 . [ €AV 15 . .
AbsBENEl ] St RN AT BAS 1 PR g Tonsalatop can be

are jtted. . IThe dust. renpving apparatus 2 includes

¢ Rl BRS0F FigRMBRrBRessAt BRG: ters ere Goee canbe
conyeying unit 300, and the noving unit 400. The dust
réﬁ%ﬁ%ﬁg apparatus 2 renoves dust fromthe dust

removing objects 10. If the dust renoving apparatus 2

i s comferas®ngdi embedianad of theopipsentirypptiomtsuexplained next.  Fig.
previously explained by Figs. 1 to 9, the dust '

r didosiargide pigay af asiust removing apparatus aaéordingatoi the seasnd

t hose of the dust renoving apparatus 1 except the

c enfibagiiment, ¢iig.of1 islzeseationalwiew oftihé deSiremdvikey apparatus, Fig. 12
configurations are designated wth |ike reference '

nigran akplanatshy igranesid praduchitsopératienlof whldrc BBdy, and Fig. 13
omtted, and only the receiving unit 500 is -

Feoarving CnrY Egoinel yhet e anonrerRet byghR Tyt removing

SUPRAFdtud M ih 16010, illustrations of the sidewalls are omitted. The dust
removing apparatus 2 includes the dust removing head 100, a receiving unit
500, the conveying unit 300, and the moviﬁg unit 400. The dust removing
apparatus 2 removes dust from the dust rérhoving objects 10. If the dust
removing apparatus 2 is compared with the dust removing apparatus 1
previously explained by Figs. 1 to 9, the dust removing apparatus 2 haé the
same configurations as those of the dust removing apparatus 1 except the
configuration of the receiving unit 500. Like configurations are designated
with like reference numerals, redundant explanations thereof will be omitted,

and only the receiving unit 500 is explained.

As shown in F'igs. 10 and 11, the receiving unit 500 includes an arc body
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The arc body 510 is 'an arc nenber, and has a curved
receiving surface. Sidewalls can be nounted on both
sides of the arc body 510 (a front surface and a back
surface thereof in Fig. 10) so that cleaning gas does

not flow 5 through both sides. The arc body 510 is

| oH@ and aseIPPERUNid2qi rection in Fig. 10, and is

| onger than the injection opening 11lla, and the

suct i onl hepaniei bagly S1Pis ancard raaBbes @ndias 4 bervedeaceining surface.
gas can reliably be received. As shown in Fig. 12,

t IRidewalldoaly beTfoustetiamissthisidel of therdrc dody!510qgifedHt surface
body into three. As shown in Fig. 10, the support unit

52{hd & bhtk edrface thdrevfih Fig A0 )do thae clebRirRf Gadass RéChow
and noves the arc body 510 in the direction of the

anthgh BBth s, MIHeHic %B'HS/ 5‘1@8? (drﬁq@rtﬂ% gt[ertf%%éf iréc%tg)'ﬁ‘ in Fig. 10,

t he dust renovi ng head body renpvi

0 [ i olV2 . [ ratus . 2

NS R Sl higttioh Ve 1 R e 8RN g 1122
n t | O ' d fromthe 5 ionize Ois- . _.
LR s B e ERRDP e S R Pa D ¢Suiiaien in Fio
t ust re ' bj ects 10.,. The dust renovin

on2: 316 Bre BRSO3 BESHRS divicing 7 bl Bigeirta thge.

is as explai ned above wth reference to Fig. 8, and

r edundatt SR hEG: dRAsthernpert yait P20 is ﬁ%ﬁqg@e&jlow side of the
shown in Fig. 13, when a gap between adjacent two dust

r &i®PPeY 5100a0mh maves the arcbedye51a in heaiiestiodiof tut aryow a by the
bel ow t he dust renoving head 100, cleaning gas from

t meoving eoitidf (tdwiardeor aMidy frédn the duse relmevingdweaidi brgly 110).
head 100 is received by a receiving surface (an inner

ar ¢ cumheddustrémoeingfopdratien peHoied by te BlistrBfo¥ity apparatus
body 510 of the receiving unit 500. The cl eani ng gas

mvieexphlineyneke curved receiving surface, and the
cl eaning gas is sucked to the upper 25 side by the

t 1 . N .
L S 0 RO e e L o e

S Wiz &M A RURfecIRY FomtR8 dtuté? rdMbAfiG'He3d body 110 toward the dust
removing objects 10. The dust removing operaﬁon performed by the dust
removing'objects 10 is as explainéd above with reference to Fig. 8, and
redundant explanations thereof will be omitted.

As shown in Fig. 13, when a gap between adjacent two dust removing
objects 10 reaches a location directly below the dust removing head 100,
cleaning gas from the injection chamber 111 (P) of the dust removing head 100
is received by a receiving surface (an inner arc curved surface of the arc body
510) of the arc body 510 of the recéiving unit 500. The cleaning gas moves
along the curved receiving surface, and the cleaning gas is sucked to the upper

side by the upstream suction chamber 112 (V1) and the downstream suction

19



10

15

20

25

anmount, | eakage of the cleaning gas toward the dust

renmovi ng objects can be reduced. Wth this structure,

cl eani ng gas that passed through a gap between the

adj acent two dust renoving objects 10 does not

usel essly scatter 5 the dust, and the dust renoving
erfffanaearelid (V2)exBrlinesaasing tae suelioreamolinkmoger shan the injection
renmovi ng operation can be continuously performed in a
staheunth rakagkef the eleaning grstomard ithe dustrendwing objects can be
installation can be sinplified, and the risk that
umedaesd.ar Withahisi ggruciire} Eleaniigegds thad passedtro 66k 6 fkp

A third enbodi nrent of the present invention is

exgetaeBRdhe alfaceht fivo ddst réfhdvindolsiee 10 §¥6Lhofusiisssly scatter

renovi ng apparatus according to the third enbodi nment,

Fite t,ia?ndaﬂﬂemlt'?é}ﬁé\ﬂﬁgteﬁgﬁgf}ﬁghg[]ss%&eﬂgﬁfmwgﬂﬂaﬁgd. The

t he dust’ renoving appar r'eno

R358 P il PR e 4Pk R R 88 A g v v
Sl G B B0

[ | [, ai Figs. 1 9,
Pm{ﬁ%ﬁgs%ﬁ% 'arllh&e eﬁgx@reli %lséxeds%éfgb%é‘?é‘i'c;ﬁ’r gf itons as

those of the dust renoving apparatus 1 except the

conf i g Htifdopmbedimant o the prasgntifiventonis exmlained next.  Fig. 14
configurations are designated wth like reference

nugrérsyle viemediam dust resxqvinghappanatus acnoedihgo lthe third embodiment,
omtted, and only the receiving unit 600 is

exXpg al hisdan 2Rplasatoinp diagramFofgm operationl ol the didist removing
receiving unit 600 includes a box body 610 and a

S pparatusni ThE st idmoviny abpebatdd 8 ihdluded the diikidemoving head
menber and has a flat receiving surface. The box body

6 HDON areBLRARPINIECSO, i CE ] oue
o e, e n ey A g HECariP e MRling! i 400.

VEhé igedt réi‘ﬁc?\gﬁégéﬁﬁaria%é 5% éc?rﬁp‘éfé@%itr?ﬂ% (jjlf’st.%éTﬂggaarP&aratus 1

especi al | than the ection opening
p y

L%gﬁé%&%p@@% B?icé%s?.q t%QQhé"ﬁ]ﬂﬁéPegg%ﬁr?g LBRAr 30X the

I'ves Cl ea

same configurations as those of the dust removing apparatus 1 except the
configuration of the receiving unit 600. Like configurations are designated
with like reference numerals, redundant explanations thereof will be omitted,
and only the receiving unit 600 is explained..
As shown in Figs. 14 and 15, the receiving unit 600 includes a box body

610 and a support unit 620.

| The box body 610 is a box-like member and has a flat receiving surface.
The box body 610 has sidewalls so that cleaning gas does not flow from the
side. The box bddy 610 is long in the vertical direction in the drawings, and is

especially longer than the injection opening 111a and the suction openings
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The support unit 620 is fixed to a | ower side of the

box body 610, and the noving unit 400 noves the box
body 610 in the direction of the arrowa (toward or
away fromthe dust renoving head body 110). 5 The dust
renovi ng operation perforned b)(/) the dust renoving
apP@aand113a s that she baxody 110 refiablyiraeeiyes cleapingdiasy
positive and negative ions discharged fromthe

i oni zerThezsupport upie62e ds fixashio dowhrsside efitha bax bedyl610, and
body 110 toward the dust renoving objects 10. The

dubé maeviny uniy 40pemaveothepsnX badre6l1 ®in tHeedickitiondd the arrow a
renmovi ng objects 10 is as expl ai ned above with

r gtvrdae dwayHrgm the dugdrernedHgtheat body AIpt i ons
thereof will be omtted. As shown in Fig. 15, when a

gap betmﬁ%%‘mg 6d&a?€)‘>/¥$geﬁ8ﬁﬁé’<%1 29 éh@@h@ﬁe?nol%gg apparatus

reaches a | ocation rect el ow t ust renoving

h i ing gas fromthe injection chanber 111

(gﬁgé%gﬁﬂge%bggﬁrennving head 100 15 is received by a
body 610.0f. t he

i vi ur f f the b . i V]
ni ¢ 6600ag oy ot i ndoRF ione eeterad o the
CHEnEPE LR el I Bt Femg ool Eoet radbiFicEtoraas the dust
upper side . at the upstream suction chanmber 112 i}Vl})1
af8MAYINGRRIRSEr am KRV e pryingeereration perforrgd by the dust

i ncreasing the suction anmount nore than the injection

20emaying objeetsilis ast explained abave withareferenae do Fig: 8dand

renovi ng objects can be reduced. Wth this structure,
cIredundant gxplanadionp dissredf whir migimittedyjap bet ween t he
adj acent two dust renoving objects 10 does not

usel esAy/stmat reFig. 1sewtian ta gap Betwerdagihcastiwg dist removing
environnent is excellently maintained. The dust

I JBRGLE 0QREEIRéS 8ToABnRreed belwpttd dustebhviRfhdédd 00,
state where the 25 cleaning gas is injected, the

d, t

GBIV SN ks 190 Rl ihunghoss 10
is received by a receiving surface of the box body 610 of the receiving unit 600.
The cleaning gas moves along the receiving surface, and finally moves to the
upper side along the sidewall, and the cleaning gas is sucked to the upper side
at the upstream suction chamber 112 (V1) and the downstream éuction
chamber 113 (V2). By-increasing:the suction amounf more than the injection
amount, leakage of the cleaning gas toward the dust removing objects can be
reduced. With this structure, cleaning gas that passed through a gap
between the adjacent two dust removing objects 10 does not uselessly scatter
the dust, an.d the dust removing environment is excellently maintained. The

dust removing operation can be continuously performed in a state where the

cleaning gas is injected, the installation can be simplified, and the risk that »
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A fourth enbodi ment of the invention is explained

next. Fig. 16 is an explanatory diagram of a dust

renmovi ng operation perfornmed by a dust renoving
apparatus according to the fourth enbodinent, Fig. 17

is an .5 explanatory diagram of an injecting operation

b RESRSSRIY OISR MAYS O BISIVXEd ¢} PBradirasy t he dust
renmovi ng apparatus. Figs. 16 -and 17 are sectional .

vi ews dntpurih eabedimentof Bie veation isexplainedinextd. Fight6 is an
dust renoving apparatus 4 includes a dust renoving

h eaxplanedorytdiagnase of @idugt remaeviag @petatsncpericrrieddyua dust

300 and the noving unit 400. The dust renoving
appaoatngsagparatusvaccodding td €hé founth érabddistent ey il Ndgs an
object 10. If the dust renoving apparatus 4 is

Qﬁ?wrﬁﬁlor\yl dia rfalheoﬂalﬁinjécﬁn‘ig\/d)maﬂﬁﬁ®@ﬂké@n éuﬁrréHioQHﬁj dbjects
ex

ai ned W|t reference to Figs. 1 to 9, the dust

I YEpOr@daRPReUsE rdmb@ng dpparats, FRYY HEYnald 70%% gettional

those of the dust renoviing apparatus "1 except

c8"%“?%5?2?'!%@39%?%B‘ia“%@él‘%%ﬂ?*b“@i@ ‘*ﬁ;%é%tele Fing,apparatus
ol TpEes 2 AERPHBY G ol P 388 o MR ik 200, e eonveying unit

e ain As shown t he dust renoving head
TaRo; GE@WSIPPWQME{F@% -'?'}%E]’U%‘rfeﬂﬁ’é’ﬂ%‘amﬁrﬁ}%c‘l respoves dust
chanber 142 (P1), a suction chanber 141 (V) and a

d AR thedHst rﬁﬂmn%ﬁb@ﬁbﬁ%er If {hes dustremovinchapratgius 4 is

this order in the 20 conveying direction of the dust

r éeFRaigd sihebedyst remadngiapperaton opreviousyrexplainéd with

-right to left in Fig. 16). The dust renoving head 140

i sefeventestd Bigst héo Sutheedust iremowingt dmparatusey hagtHensdme
300. The suction chanber 141 (V) is connected to a

s wonfigurationp asrthbse bbthe)dustnembhiglapiara@e 1 éoept tHen
chanber 142 (P1) and the downstream i njection chamnber

143nfifdrationef e HaSt reehdvihgtRed® 130"  BlkeVdohdig BiatiBné 2pd
shown). Cleaning gas injected fromthe injection 22

8%@n%dﬁe?ﬁel%gﬁtmﬁ@%%é”ﬁcé’ﬁurtr@?awpl%*dhﬁéﬁ?ﬂ' SiptsridtdRs thereof will

be omitted, and only the dust removing head 140 is explained.
As shown in Fig. 16, the dust removing head 140 is constituted such

that an upstream injection chamber 142 (P1), a suction chamber 141 (V) and a
downstream injection chamber 143 (P2) ére arrahged in this order in the
-conveying direction of the dust removing objects (in the direction of the arrow
from right to left in Fig. 16). The dust removing head 140 is located on the
upper side of the conveying unit 300. The suction chamber 141 (V) is
connected to a suction pump (not shown), and the ;Jpstream injection chamber

142 (P1) and the downstream injection chamber 143 (P2) are connected to an

air blowing pump (not shown). Cleaning gas injected from the injection
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downstream i nj ecti on chanber 143, and dust caught up
by the cleaning gas are sucked into the suction
chanmber 141 through a suction opening 14l1a together
with peripheral air. Ar including the dust is

di schar ut si 5 h an air outlet of the dust

ré%m"wff?d] aadlgi %Oét H A AnieCkenGharaber 14mandthe

air discharging pipe. The dust renoving operation
pelavgistie@nb neReNdAMBas A, @fdadisé cavakt upby the cleaning gas

epr ained next. Cleaning gas is allowed to flowinto

t fase gucked intoiting eucticonchemalndret 4 1L iroudlt afsuction beenimgl Hita

openi ng, positive and negative ions discharged from

t Hegéther néth petidbeeal @irad dédintiudirtethe dumtingisgiasrgedrolitside

they are injected fromthe injection opening 142a.

Sithtdugghl an aitloti@isi Gfithg@tist FerabViAwa@alol 40, avdiscHPgéd Gir flow path
downstream: i njection chanber 143 from the inflow -

ORFY é‘rﬁlawﬂﬁ&ﬁa‘r ifig Pisk.negative ions discharged from
the ionizer 120 are added to the cleaning gas, and

t hey arﬁ%&uét%?ﬁ&ﬁ&éﬂe‘?ﬁh&# eHgt)rJﬁg(?: %)2 ﬁ’q%ﬂg{:]ﬂefe%o*/ﬁgaapparatus

The plurality o renovi

‘ggee%) % n%?tnveyed on the conveying unit 300 at
di‘stan 0

ne anot her, and the dust renovi ng

operatl sequent.i al | e In this. case,

dust r &g s Aot AR O kbl Py et pbor 142
Be upstream i njection_chanber 142 (P1l) and the 20

ddVRTR the HoMhpREAINGPasiiverId hagatiyslipns disghatasesiremdhe ionizer
by the suction chanber 141 (r;g As shown in Fig. 16,

t H20crrer addaeiei the clagining gag,(aria teywe injectadtirars the injection
renoved are conveyed in the conveying direction

diapening 1424 .ovSimilarigusieaning rgasi in@llbwad td 6w ihto thki downstream
case, the upper surface of the dust renoving 25 object

10njestian dhambee 4y frog thie) iafldwsapdnirag .poshive ddusgative ions

renmovi ng head 140, 23 cleaning gas is injected to the

duhdcHzrRgey froth Bl iBhizes 120 ats aBilied e thldibaning gas, and they are
injected from the injection opening 143a.

The plurality of dust removing objects 10 are sequentially conveyed on
the conveying unit 300 at distances from one another, and the dust removing
operation is sequentially performed. In this case, the dust removing head 140
always inject cleaning gas by the upstream injection chamber 142 (P1) and the
downstream injection chamber 143 (P2), and sucks dust by the suction
chamber 141 (V).

As shown in Fig. 16, the dust removing objects 10 from which dust is
removed are conveyed in the conveying direction directly.below the dust

removing head 140. In this case, the upper surface of the dust removing

object 10 is a dust removing object surface. In the dust removing head 140,
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renovi ng object 10 fromthe upstreaminjection chanber
142 (P1) and the downstreaminjection chanber 143
(P2), scattered dust is sucked by the suction chamber
141 (V), and dust is renoved fromthe dust renovi ng
object 5 surface of the dust renpving object 10.

s IKRANING 98S ¢p injertedikthe wtd@ﬁ@ymgr@bjwemmcgmﬁt@e dust

_ contl nued as it is and a gap between the adjacent two

10

15

20

25

dusmorvsngoabied Uhbireatthe Lpstreachirgediion| anambes 4@ (g ny the

bel ow the dust renoving head 140, cleaning gas from-

t ldewnstrearreiniedtion etiantercliiantiRe), debltered Hustnid subked by the
downstream i nj ecti on chanmber 10 143 (P2) of the dust

r suetiomghbeder 140 (WhssrRisdudi9 vghovdtfroasthedish ﬁérﬂo%ﬁ@ object
and the cleaning gas is received by a curved surface

(tsﬁﬁabé%ﬂhéémt réhfo%Hgaé deeuwed surface of the
sem - cy |ndr| cal body 210) of the receiving space 230

of ﬁ’ln”lglga'i‘?twﬂQchJ@Sn&%ﬁﬁ&?ﬁ&a@i@ﬁ iSRYf nued as it is

along t e curved ace or reaches ack™ sur

Rt Bgﬁﬁn%evf‘éshaei dJ?ﬁl gl i%% BspEa gl ﬂéﬁa@esa
1RGN bt PESar TE Rebin e Aghr Saanhrass omane
16 r%ﬁ“vﬁ%fq%ﬁeg beher i (Efloann age dasmebeamrisation chamber

er side in the suction chanmber 141 (V). By
i 6&3 2) Rl thﬂw@“@d@@dfﬂ%ﬁ%ﬂ49(@a§SQﬂwﬁ'tﬁ0wfethmp@ﬁumgnhole 240,
anmount, the 20 risk that the cleaning gas | eaks toward
t mddbstcleamm/gag isotgiceimeddzayna lsarvedssiutase. (tHeuinnkee semixcircular
risk that injection flows on the both sides |ead

t cvavetl suréacedofthe semirdyindridyl @oty 40) betheoweerthg ¥¥dde 230 of
this structure, cleaning gas that passed through a

gdive bedeheing uhh@0ad] mrttleér\ﬁﬁﬂ YastmoiatoRg tdasled skface or
does not usel essly scatter the dust, and the dust

I QEBRMNEthEBECK RUFRBE df $he BpBysed bl%ﬂ:! b¥0 R Qﬁég%etloﬁr Re
dust renoving operation can be continuously

P%ﬁé@?ﬁ&gny Lhé&{e;sgt?;tﬁa £ %ﬁ\gf:tgkﬁe SlsBaNHINIBP the flow path is once
lowered due to the injection flow from the upstream |nject|on chamber 142 (P1)
and the downstream injection chamber 143 (P2) and then the flow path rises,
and the cleaning gas is sucked to the upper side in the suction chamber 141
(V). By increas_ing.the suction amount more than the i.njecti_on amount, the
risk that the cleaning gas leaks toward the dust removing object can be
reduced. Further, a risk that injection flows on the both sides lead toward the
dust removing object can be lowered. With this structure, cleaning gas that
passed through a gap between the adjacent two dust removing objects 10

does not uselessly scatter the dusf, and the dust removing environment is

excellently maintained. . The dust removing operation can be continuously
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simplified, and the risk that unnecessary foreign

matters are m xed can be -reduced. A fifth enbodi nent

of the present invention is explained next. Fig. 18 is

5 an expl anatory di agram of a dust renoving operation
erformed by a dust .renpving apparatus according to

 RETOTTER iR AR the Glearnyts gag s Inisgieduiap drsfaliation can be

di agram of an injecting operation between dust

r SiBRkifiRg, appdbe sisk SeatrBinesassyrytfareion siatiessreta mixed can be

apparatus. Figs. 18 and 19 are sectional views and

i Iredigeadat i ons of the sidewalls are onmitted. The dust

renmovi ng 10 apparatus 5 includes a dust renoving head

150, t Wefiftreembudimgentrofthe Plbsenbmvention ayéxiainet inef0,Fig. 18 is

and the noving unit 400. The dust renoving apparatus 5

I eitesestarntisty dingrar be adiist rémEvnG pePRicH berd@rmdd b% tB%ust_

dust renoving apparatus 5 is conpared with the du

) : . . . 1
L R oo NS XL B SRERHaR, PR 1895 -
c ' [ t J V] ratus .

1 SBpleBatdry héraPol o iectng iferdiEh HESEA Ay TRARKRig Soiects
1 ' i [ tion r esi gpat e wi,th like .

- SPuelhed of i L il BRerdis: SR onehti i rgectiona
Wll be ogmited a only the dust renovying head 150
e, At llishafidns Abie Tadwnly arpomitied a e st oemAgng

head 150 is constituted such 20 that an upstream

i fPeefates SdnelHEes adiist femoving headolihs the serelvieg upit 200, the
chanber 152 (V) are arranged in this order in the

c 6ATESYIRG uAit3S; pod the maveng doit #0Pendhe iy sb tgreatisg @pparatus 5
the direction of the arrow fromright to left in Fig.

18¢movesidustfeomube dustmemaongng ebibct 30. i §f thecdaseremavindie
upper side of the conveying unit 300. The upstream

i mppatdton5isaotnpardd hithRhe duscemethgdpparads aigrevibusly
bl owi ng punp (not shown), and the downstream suction

oARECASEFN 1100, COSSOKAR, R TINES 85 1 hne
configurations as those of the dust removing apparatus 1 except the
configuration of the dust removing head 150. Like conﬂgurati-ons are
designated. with like reference numerals, redundant explanations thereof will
be omitted, and only the dust removing head 150 is explained.

As shown in Fig. 18, the dust removing head 150 is constituted such
that an upstream injection chamber 151 (P) and a dowﬁstream suction
chamber 152 (V) are arranged in this order in the conveying direction of the
dust removing objects (in the direction of the arrow from right to left in Fig. 18),
and the dust removing head 150 is located on the upper side of the conveying

unit 300. The upstream injection chamber 151 (P) is connected to an air

blowing pump (not shown), and the downstream suction chamber 152 (V) is
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i njection opening 151a and dust caught up by the

cl eaning gas are sucked into the downstream suction
chanber 152 through a suction opening 152a together

with peripheral air. Air including the dust is

di_schar out si.de through an air outlet of .the dust

- GRBUSHES e AP U munn T, sPGuin CleANRg gt tniecag e the
air.  dischargin i pe. The dust renovi ng operation

pERIRGHaRRPHYE 81000 duskEalaBt wpBYhe Geanmgigas are sucked into

- expl ained next. Cleaning gas is allowed to flowinto
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t Hee dpwnsieeamistictien cbambehaibathisrh agudtionorapening H52ategether
openi ng, positive and negative ions discharged from

t Wdthi paripheral @20 Adr imchudiiregltheod wdtes disehargeg gasideahbugh an air
they are injected fromthe injection opening 151a.

Thetlel ofitakidust rdmoiag headon80)@ dibgiested 4 flwepath, and an air
sequentially conveyed on the conveying unit 300 at
didsdchBfgRg bipgn one anot her, and the dust removing 15
operation is sequentially perforned. In this case, it

i's aSSq"ﬁ%%ds!ﬂ?émbﬁﬁg%i}f/b%htidrﬁﬁ@%%dqlﬁﬁﬂl t%ﬁ‘ﬁgﬁ]gearpparatus

i nject cleaning gas e upstreaminjection c

131 ks dust by the downstream suction
C%ésﬂ%ﬁ)la@ ’?‘J‘%gt As shown in Fig. 18, the dust

renovi objects .10.fro ich t is, renmoved ar
Conveycteing RS s AlRYLs Tpilal B Unkterf Diogted shemper 152
d¥st 0 renoving, . head 150. In this case, the upper .
stomfhe BiowiRpeiing. Rosiieiang nedstiveronp dissharagddiom the ionizer
renmovi ng object surface. In the dust renoving head
1980 arg|agslgig thrslepringgass s they ene injeried frompthenigjection

obj ect surface of the dust renoving object 10 from

t lopeningt T&k@m i nj ecti on chanber 151 (P), scattered

dust is sucked by the downstream suction chanber 152

(V), afdecistalitysof2fust ecemoeithgfolyects HO atesequentiallyngonveyed on
obj ect surface of the dust renoving object 10. 26 As

s kigvoomve g unit 800 i eistadsesciomedtiengandiner, aht Qe ideist removing

continued as it is _
operation is sequentially performed. In this case, it is assumed that the dust
removing head 150 always inject cleaning gas by the upstream injection
chamber 151 (P) and sucks dust by the downstream suction chamber 152 (V).
As shown in Fig. 18, the dust removing objects 10 from which dust is
removed are conveyed in the conveying direction directly below the dust
removing head 150. In this case, the upper surface of the dust removing
object 10 is a dust removing object surface. In the dust removing head 150,
cleaning gas is injected to the dust removing object surface of the dust
removing object 10 from the upstream injection chamber 151 (P), scattered

dust is sucked by the downstream suction chamber 152 (V), and dust is

removed from the dust removing object surface of the dust removing object 10.
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and a gap between the adjacent two dust renoving
objects 10 reaches a |ocation directly bel ow t he dust
renovi ng head 150, cleaning gas fromthe up of the
dust renoving head 150 (P) passes through the passing

cor vea ST ge 16y iEeh Bk £8%vevind SFcialp) imortinued as itis
surf_ace oL'the sem <ﬁ¥| i ndri c(gisébod 210) .of the
r 8083 9 PEPRED '%@oa ceridworqustremayng Qbjecip 0 repghes a

cl eani ng gas noves along the curved surface or

r éerdiien dinest'y helewsierduss removing haagdohst clsianing gaoframdthe up of
the direction is changed and noves to the passing

hthe dagirenoving head 1e@r{Phpagses ihsoughcthedpassiriDholee240, and the
upper side at the -downstream suction chanmber 152 (V).
Byléanimigegas isreichivedsnyca carveginsurficer{thecinhbasembieircular curved

i njection anount, ‘the risk that the cleaning gas - :

| galacé @nHsdmEcylingiricalhEN} 210 )BTRS FedeMIng 8phed 230G f the
Wth this structure, cleaning gas that passed through

a rgedviRg UMD, herrritiagRing daomeVss alopBaME atnﬁégj' %ﬁ'ga:t:e or

10 does™not usel essly scafter the dust, an

280 dWthe bk BHaBE B7 Me Bépgggloeéllg?@%%q ]aggirtrﬁ%ﬁiirggﬁon is

The dust renoving operatio

c ' LY. re. t cl eani n as is .

" HebPed Ry haovesTodhf ple G i 280 il Hotifo gha ¢ pucked to
risk that ynnecessary foreign.matters a i xed can
b4 UBBERIde AL NS QWESHRAT SURIOBFhamBeH 52 Yk B increasing the
invention is explained next. Fig. 20 20 is an .
eSpCHeRABI0YUNE MASe Manbihediniasdionaemgiintnihediskthat the cleaning gas
performed by a dust renoving apparatus according to

t heaks teware theodustaramovinglolpiegt canibé seducedex pVilimthis structure,

di agram of an injecting operation between dust :

r eleanimg gad thettpassed thirougba ggp betvednshe ragljanent gwo dust
apparatus. Figs. 20 and 21 are sectional views and

| Irémdtingtoests dD ddes rotdrekdssly suattedthict duid, ard1theddisst removing
renmovi ng 25 apparatus 6 includes a dust renoving head

LSRR et St g e RTHEU g ton can

apRMoRtEd Bntinuously in a state where the cleaning gas is injected, the
installation can be simplified, and the risk that unnecessary foreign matters are
mixed can be reduced. |

A sixth embodiment of the present invention is explained next. Fig. 20

is an explanatory diagram of a dust removing operation performed by a dust
removing apparatus according to the sixth embodiment, and Fig. 21 is an
explanatory diagram of an injecting operation between dust removing objects
performed by the dust removing apparatus. Figs. 20 and 21 are sectional

views and illustrations of the sidewalls are omitted. The dust removing

apparatus 6 includes a dust removing head 160,' the receiving unit 200, the
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renoves dust fromthe dust renoving object 10. If the
dust renoving apparatus 6 is conpared with the dust
renmovi ng apparatus 1 previously explained by Figs. 1
to 9, the dust renoving apparatus 6 has the sane 5

configuratiq as ose of the dust rempving apparatus

. opudinS unl hodnd (i aern Gt 4UE ANE uererdaBRratus 6
160. Like confi gurati ons are desi gnat ed with like

r deeoras duplufemdhe duskermening obigst ARat ifdhe dusererpeving

“will be omtted, and only the dust renoving head 160

i SPPRMES Adel compaserdwithithe Hiugt remmving appaeatus d rmevioysly
head 160 is constituted such ~ 10 that an upstream
sxplaimed by figsr. 116 B, thg dasidremalingapparabus 6jhastthesame
chanber 162 (P) are arranged in this order in the

Cc covfyuragors bethosenobthetdist relneving &IPparatts Ogawips tHd N
the direction of the arrow fromright to left in Fig.

2@bnfigavatioh féﬂ?tKBJéGstrr@mb\(/id@ﬁh@@ﬁ%éﬁOLiikésdggnﬁabrﬁégioﬂg are

the- upper side of the conveying wunit

umgrge@mloSWﬁﬁ iRE r&fe néﬁérénéodeggg&egg\m té%r?at@s%hereof will

sucti1on 15 punp (not shown), an rea

i nj.ect | Si n.air

pibsar il ARG BREL Eafiet FembiingSRRSRER Rifed 1 om

t he injection openi 62 nd dust .cau up_by.the

cl eani ﬁ&sd}ggw‘hp@ﬁguggee@e qaurﬁ?g)emﬂ\épng-&eﬂdg@g '@Lﬁﬂ%&h’ted such
chanber 161 through suction eni ng 16la together

withet TLupsiFaam sugien Chamber, 261, 0V)and AdcwRsireag ijection

di scharged outside 20 through an air outlet of the
d¢SembeRrd6L b)) REarranged i Wi ersier getheaconveying disedtion of the
and an air discharging pipe. The dust renoving
oskistirenaevipg obisicteedn itiye directiisef the mondw froappgintab ustt inbFig. 20),
is explained next. Ceaning gas is allowed to flow

i @nd thbeludbremseviegmerd)166tis docatéd ohene: uppeil Sidefafahe thmveying
i nfl ow openi ng, positive and negative ions discharged

f umin300e T2 upsticzen sdbracrearasisletb 1 OV ) iB@otheaednte a suction
gas, and they are injected from the
pump (not shown), and the downstream injection chamber 162 (P) is
connected to an air blowing pump (not shown). Cleaning gas injected from
‘the injection opening 162a and dust caught up by the cleaning gas are sucked
into the upstream suction chamber 161 through a suction opening 161a
together with peripheral air.  Air including the dust is discharged outside
through an air-outlet of the dust removing head 160, a discharged air flow path
and an air discharging.pipe.
The dust removing operation performed by thé dust removing apparatus
6is explainéd next.

Cleaning gas is allowed to flow into the downstream injection chamber

162 from the inflow opening, positive and negative ions discharged from the
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I njection opening 162a. The plurality of dust renoving
objects 10 are sequentially conveyed on the conveying
unit 300 at distances from one another, and the dust
removing 5 operation is sequentially performed. In

this ca t he , du emyvi ng head 160 al ways i nject
AR hate BY0etlo e e deenpad thenathimetad fom the
(P)., and sucks dust by the upstream suction chamnber
18e¢hgn opeNiBgIai n Fig. 20, the dust renoving -

obj ects 10 from which dust is renoved are conveyed in

t he corlheypliucplity pbdustsamdivingeobjgctscloavet sequdntialiylGonveyed on
renmovi ng head 160. In this case, the upper surface of 3
t ttiee dosveyirgromit 390 athiistancedfrom enedasothee ramd thg dus thoving
surface. In the dust renpving head 160, cleaning gas

| DperatRetieGegehtidllyipsrforrR@0VilAthigRhes ! theWilstFem&bing head 160
dust renoving object 10 fromthe downstreaminjection

- CRANDR infde? c(e_%)ningsﬁéé b?rtﬁqgcljﬂ/?%reégln@}éghSH cR¥rmibBE 162 {P), and
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upstream sucti on chanber ) ust 1s renove

i Lo R

renovi ng obj when t he

conveyi 0N kS, CONt A d a .
bt vieef R L8R 20T st PR 0 drecsS 0BRGP aust s
reaches a_ |l ocatiop directly bel ow the dust renovin
neamoves e pREV Y pab EROHPYIRG rHlRg ciredi bePBE st
chanber 62(£Fg of the dust renoving head 160 passes
20ERVHGJIEathE0Gask thig ¢asee theruppersirtase @fitea dusiresraying

is received by a curved surface (an inner

s &bject 1Pds pAUsE temeding et susfacehe Insthe dusgiremavingaiead 160,
body 210) of the receiving space 230 of the receiving
usleandpgay iseinggatech tonthegdisst memesingad ject sunface wof teel dust
surface of the receiving space 230 or reaches the back
suefmaeiagabjettel dirposted dowatstre2?0ineutionhehathiiercte20(P)| scattered
changed and noves to 25 the passing hole 240, and the

Cldesnisngicysd bysheupsadant sudtiod dhapsersigAe(\8t and®8ust is removed

upstream suction chanber 161 (V). By increasing the

S el fHe dURUBIdWFPobject surface of the dust removing object 10.

As shown in Fig. 21, when the conveying operation is continued as it is

and a gap between the adjacent two dust removing objects 10 reaches a
location directly. below the dust removing head 160, cleaning gas from the
downstréam injection chamber 162 (P) of the dust removing head 160 passes
through the passing hole 240, and the cleaning gas is received by a curved
surface (an inner semi-circular curved surface of the semi-éylindrical body 210)
of the receiving space 230 of the receiving unit 206. - The cleaning gas moves
along the curved surface of the receiving space 250 or reéches the back

surface of the opposed plate 220 and the direction is changed and moves to

the passing hole 240, and the cleaning gas is sucked to the upper side at
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than the injection anmount, the risk that the cleaning
gas | eaks toward the dust renoving object can be
reduced. Wth this structure, cleaning gas that passed
t hrough a gap between the adj acent two dust renoving

1 t he dust d
Ob = &%{n gm ﬂ'&rggﬁ%t}%s Sé))/ ing%z)%%tg]%r ﬁtq?ytlgg amoaunnt more

.I’TB.I ntai ned. The dust renovi ng operation can be

cdhan e m%ﬂonp%npwﬁhﬁtﬁ figk that the eleaningegasiealss éewandthe dust
gas is injected, the installation can be sinplified,
arfémoving dject ¢en be neduesks a/ith dhieistructuae t deaniag gas that

~m xed can be  reduced. 10 Further nodifications can be

nemhssedtrough egappetween fhe pdjasert! twotdust fernoviagdibidcts 10
renovi ng apparatus in which the receiving unit 500

exjdesi nudisklesshy gattet herddst] And $h@ BRSSREGVEN dg Eﬁwﬂdﬁiﬁent is
renmoving head 140 explained by Figs. 16 an

dusdceh mBtht&inad, 178 Rt rdhsd nglbgl'é'rrlﬁgmbélé(ﬁ:?g go ﬂlgra)uously

or the ust renoving head 160 ex

ey iy
oAbl BT gt AT

rerf eto Flg 22. Fig. 22 is an explanatory
di 3@ PS¥H of a dust renovi ng apparatus according to a

nodi fi cati on. i f cl eani ng gaS|S|nJectedtothe
arc boj-'a "‘F‘P%ﬁ?ﬁtﬁ’é’s ‘Fﬁ”et?ﬁ Msidep pBdiferyexamplg itigppossible to

143a, 20 the cleaning gas is received and it is sucked

f rigrm arduss RMPYINIRRAFArAYS 12 vehich theoreckivingalrib500 explained by
functions as the dust renoving apparatus 7 of the

prfag®rit0 andhi#iis bpposed twube dustvemoygingfieadatdfsexpiained Oy Figs.
the receiving unit 500 explained by Figs. 10 and 11

I sl 6ogmcb$ € dthiead usth eemosingreraalvi 5@ ekisiathed Ty Figp) 8 aAd 18y or the
Figs. 25 18 and 19, and a dust renoving apparatus in

wiusbrérneving deiadi 18D explaine8by3Bgsxeh ahaed. b)AsﬁbriéSexérﬁple the
and 11 is opposed to the dust renoving head
dust removing apparatus in which the receiving unit 500 explained by Figs. 10
and 11 is opposed to the dust removing head 140 explained by Figs.' 16 and 17
will be explained with reference to Fig. 22. Fig. 22 is an explanatory diagram
ofa dust removing apparatus according to a modification. Even if cleaning
gas is injected to the arc body 510 from'the injection openings 142a and 143a,
the cleaning gas is received and it is sucked from the suction opening 141a,
and this also functions as the dust removing apparatus 7 of the present
invention.
A dust removing apparatus in which the receiving unit 500 explained by

Figs. 10 and 11 is opposed to the dust removing head 150 explained by Figs.

18 and 19, and a dust removing apparatus in which the receiving unit 500
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expl ai ned by Figs. 20 and 21 also function in the sane
manner. Still further nodifications can be nmade, and
for exanple, it is possible to forma dust renoving
apparatus in which a receiving unit fornmed by two arc

nPTRBT FREOEN P s I Y et ind Ban 160

23 is an

o dby i ghandd! ik PCuatin e manee

accordi n% to another nodification. A receiving unit _

i ncl udedMurtpsogilisalions Gan pegnadeyrndfof pXamPplg,dt is possible to
body 540, and the receiving unit can nove in the

dife@e g dist semamingranparatus yn avhich aireeaivingwinitformed by 1o arc

The first arc body 540 is |ocated on the | ower side of

t theodiésiseapposad dp the dgstiréfmving head 1 ¢0 Maving two inictide s
a second support unit 550 and a second arc body 560,
ampenivgsr B2 andd48aiekpladiedwite réferdrive @i Figst1®an@f7. Fig. 23

~an arrow ¢ by a second noving unit 420. The second arc

bogl¥n T6Pldratd g RaGam 8Na St FePRNing bPBatud EScordilng to another

i njection opening 143a. Even if cleaning gas Is

| PSSO R 8 R ARER TR SR S st o
t I [ LS\ i b ; fro -

L ol S aRE s Tecclvibg §ic 2 B87e e i T anfrfh o by 2

¢ SRS Ba i 1P dRe HC R e B B LeafP o 8 der e of he
apparatuses 1 to, 8 acgcordjng to the above 20 L
BN ADENIBa 1438 f ATeREM MMt INshidesc Sesafidpsuppost unit 550
suction hose is brought into conmunication with a

| @Rsra seerRNbArcHAYF64, [ndr thedpoivigauit caromovedn the direction of
600, cleaning gas flowng into the receiving space is

diascAEey €Yt @ seaprd meving it #30. ushegecord are body 560 is located

di schargi ng punp through the suction hose, or the
otdmethedawensidehd thsel atjeationhursaning 148a.at Edenif cledroogyasis

t hat does not 25 influence the dust renoving operation
annjetted fomra thamjdetioh spdrange d42a 3hd Tlasai tonhe first 526 bodly 540

t he dust renoving head 110, 140, 150, or 160 can be
and the second arc body 560, the cleaning gas is received and can be sucked
from the suction opening 141a, and this configuration functions as the dust
removing apparatus 8 according to the present invention.

The dust removing apparatuses 1 to 8 according to the above
embodiments can be further modified. For example, a suction hose is
brought into communication with a lower side of any of the receiving unif 200,

500, or 600, cleaning gas flowing into the receiving space is discharged to
another location using the air discharging pump through the suction hose, or

the other end of the suction hose is located on a location that does not

influence the dust removing operation and the gas can be discharged.
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.renpved, an ultrasound radi ator can be nmounted i nstead

of the ionizer 120 of the dust renoving head 110,
140, 150, or 160, or the ultrasound radi ator can be
added to the ionizer 120 of the dust renoving head

110, 1 : Th resent i ng i on can

applie edigg%gﬁqggg??ﬁ%a‘éﬁti %ngv'%geﬁq gggni}“?n mPl gﬁo can be
provi des a dyst renoving a ratus for renoving  dust

F TEmoYRRyA Htaselad sroigthy ran be meinies insiead of e iopizent20 of
a receiving unit having a sinple configuration

o et reroying bead diBy THY Hh@ril§0aanthe ultreseund eadiator can
flow ng direction of cleaning gas froman injection

C d fedhe perizers12@ of theodigst ramgaingoeadk 810, 4di0ad 601 or 160.
dust renoving objects is changed, dust is sucked by a
sUce presehtzinentjort tam beapphdd ¢o sgchicoripaatons.

scattering of dust. 32 WHAT IS CLAIMED IS: 1. A dust

rendvi Mheqresent iNgesEBIPPioVided a dusSii@imd\ane ubparall&@r removing
havi ng at | east one suction chanber including a

S et ROMOBIAYPIoRE Ml ofh duBBEIm@VIRg lobierst ! inQhiER2TREEiving unit
including an injection 5 openingy a conhveying unit

t 'P\%K/i@%_&ﬁ%lé%hﬁgﬁr%ﬁﬁ BsBY W‘?@lad IsY 5%02?91?;%&3‘3@#&88& after

object’s into the dust renoving ecel vi

e AT LN Xy 1 R a—
ISR B 5 S A5 B

gas js njected toward the dust renoving object from

t ﬁec“?ﬁ' b}%@i %Jr?ﬂeﬂér%aﬁ&)%fthﬁr@ﬁ radbieingoinnacesBany, scattering of
suction chanber sucks, from the suction opening, the
cdeighi ng gas bounced off the dust renoving object,

and _ :
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15 when the cleaning gas is injected toward a gap

bet ween adj acent two dust renoving objects fromthe

i njection opening of the injection chanber, the

suction chanber sucks, fromits suction opening, the

cl [ . direction was changed by the
ré@g?‘gﬂ%g(ggéw\gsag 2. The dust renovi ng appar at us
accordi,ng to claim1, wherein the receiving unit

i el ud@sg‘és%gggvm? RS CPISIAIch cl eani ng gas

passes, and the receiving unit also includes a

r ecei vian@usi pagwvingreadshaving et tgashene isyction chamber inglusling a
and a curved surface, the receiving space is in

c GhAtien eReNipa and 3t least giedsjastion @hambeténcledieg anripjection
space is a space having an 25 arc cross section, the
copeathgsur f ace i's opposed to a sucti on opening and an

33 injection opening, the flat surface is | ocated

subst aat ¢arlvieyingrumiathat sequérially connepy i piurdiity&F dushrethoving
a dust renoving object, and the cleaning gas that is

| RibREtLhtd HETHUSehitivig hédd; @Rni ng of the injection
chanber and passes through the passing hole, and the

cl eani i hi ' Hehgﬁ .

t he re?gﬁe\%i@ﬁ,éngz%ﬂggter{a?gqg}@gg? fxon @%?éqgltﬁé‘ﬁﬁét;r%é\ﬁ;@svmg head,

eanl n
[ ] . Su . the_ receivin '
| ol GRARARS Rlechyifa Uirdinotér E8nRh orRiniefiRe fdrmthe
S Lon eni.n f the.suction chapber. 3. The dust
- Bk, OB B e mEsRHEhe R VAR T ur ther
conpri Sih}ﬂ{ 1? an opposed plate having a surface that
is subdfheirthg qlsaning gas i§ nigcted twarddhe clush EeraeYiag obigst from
of the dust renoving object; a passing hole that is
f shersiestioniopeningekibe ineelien ermbaathe auetion ¢hamber sucks, from
i njection opening and the suction opening; a
s &g sugtiamepeniag, thewjedrning:gas bouheed pfidhe dust renmvirsmdbiject,
15 a receiving space that is partitioned by a flat
sanflace of the opposed plate and a curved surface of
the sem -cylindrical body, the receiving space
when the cleaning gas is injected toward a gap between adjacent two
dust removing objects from the injection opening of the injection chamber, the
suction chamber sucks, from its suction opening, the cieaning gas whose

direction was changed by the receiving unit.

2. The dust removing apparatus according to claim 1, wherein

the receiving unit includes a passing hole through which cleaning gas
passes, and the receiving unit also includes a receiving space that is
partitioned by a flat surface and a curved surface, the receiving space is in
communiéation with the passing hole, the receiving space is a space having an

arc cross section, the curved surface is opposed to a suction opening and an

33



10

15

20

25

bei ng a space having an arc cross section in which the
curved surface of the sem -cylindrical body is
opposed to the suction opening and the injection
opening, and the flat surface of the opposed plate is

| ocated substantiglly in 20 paral)Jel to .the conveyjng
diMEHIHAPHING, e%‘@%%“rrf%?ﬁ){ﬁ ".%ga&?d %&Sfa%@ﬂm parafigkto a
cleaning gas that is injected fromthe injection
ofeAveyNgdiregkion phy dust remeyiagebiechndasses t hr ough

the passing hole, and the cleaning gas 1is received by

t he cuthedleaninggas (hat ishojacted romihespiection apdningafitbe

of the cleaning gas is changed by the flat surface of

t rgectarechampersaprad passasthrdwag? thechassingigoigaand thes clekaithg gas
fromthe suction opening of the suction chanber. 34 -

4js fdveivibdshy thenawrveg saiace af the reeiint 5itde) acddiridtivh.of the

wherein the receiving unit includes an arc body

h@WdMhdgss! Is1AEncRBRbY BY tRENERS@TACR dthé Pecéi\hﬁg space, and the
I njection opening and the suction opening are faced,

; SRR g R Rked OIRE SLEREL HOBNRS of RRGRAoR el e

suction opening. of the suction chanber. 5. The dust
renmovi ng apparatus according to claim1, wherein the

recei vi ni.t includes a .box baody havin | at .
el viTg B rerBling ShbeRartRneeSiding & Bin 3 s sogrerising:
and the suctioH ? ening are faced, the cleani hg gas

Whose @TQRRGSEA RI&te iainsba Sujface hatde shbetagtall inRasak to a
t he box body is sucked from the suction opening of

t §eNLRNINg sirestiempEthe dust ooy NG obiestovi ng appar at us
according to any one of clains 1 to 5, 15 wherein the
dust r enpassing heladhatds Ifomaed ih theodppasat pldte and that fames the
chanber and upstream and downstream sucti on chanbers

t irgectiamdpeming taind thaejsactioroopeningrber are arranged

al ong the conveying direction of the dust renoving

obj ect a s¥imi‘cylifbdeicalugidyrfieeMortte appased piatécar di ng to

any one of clains 1 to 5,

a receiving space that is partitioned by a flat surface of the opposed
plate and a curved surface of the semi-cylindrical body, the receiving space
being a space having an arc cross section in which the curved surface of the
semi-cylindrical body is opposed to the suction opening and the injection
opening, and the flat surface of the opposed plate is located substantially in
parallel to the conveying direction of the dust removing object, wherein

the cleaning gas that is injected from the injection opening of the
injection chamber and passes through the passing hole, and the cleaning gas
‘is received by the curved surface of the receiving_ space, a direction of the

cleaning gas is changed by the flat surface of the receiving space, and the

cleaning gas is sucked from the suction opening of the suction chamber.
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wherein the. dust renoving head is | ocated such that
the suction chanber and upstream and downstream

i njection chanbers that sandw ch the suction chanber
are arranged al ong the conveying direction of the dust
removing object. 25 35 8. The dust renovi ng appar at us
according to any one of clains 1 to 5, wherein the
dust renoving head is |ocated such that an upstream

i rf}-ect i Ore destaameringnapraratiusracooding $aclaiimor , oviwrbierthe
are arranged al ong the conveying direction of the dust
r geogiving wif iacludes mnfarc Boaychesting a mowetgregpMirigasui$ace to which
according to any one of clains 1 to 5, wherein the

duké injecivn ogeiirgandshé guaties opehifgtdiefacey, lﬂﬁ@bFe%ﬁmg gas
suction chanber and a downstream I njection chanbe

arvﬁufsfer Gireidnas @HQn?é@ bﬁl@é‘\“&i@nﬂﬁg dLFrg&d beheoérctHEﬁiy is sucked:
dust renoving obj ec he dust renoving

QRAN I SuBS Pl TIRg LPIRNMUARR Garfil M 1 oS,

er conprising an ionizer t IS located in the
i njection chanber and that produces ion near an
emtter to which high voltage i's applied wherein

i et f”%}?"@@%k?ﬁ*'@”@\'@” Arats 3Pk gﬁl,c{al{g,gbg%erglf the

The dust renpvij 3 rat us accor d| ng to any

cI'gFRINg Yryt igclu ga bedvpaYieg fflal reeriving wapettﬁa\thlch the
nmoves the receiving unit toward or away fromthe dust
r eRfeolieR Oreaing apg t%@ surtien @peningearevaerd, 4he sleaning gas whose
according to claim1ll, wherein the

direction is changed by the receiving surface of the box body is sucked from

the suction opening of the suction chamber.

6. The dust removing apparatus according to any one of claims 1 to 5,
wherein the dust removing head is located such that the injection chamber and
upstream and downstream suction chambers that sandwich the injection
chamber are arranged along the conveying'direction of the dust removing

object.

7. The dust removing apparatus according to any one of claims 1 to 5,
wherein the dust removing head is located such that the suction chamber and
upstream énd downstream injection chambers that sandwich the suction
chamber are arranged along the conveying direction of the dust removing

object.
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receiving unit and the noving unit are set to be a
pair, and a plurality of injecting units and sane
nunber of pairs of the receiving unit and the noving
unit are provided. 36

8. The dust removing apparatus according to any one of claims 1 to 5,
wherein the dust removing head is located such that an upstream injection
chamber and a downstream suction chamber are arranged along the

conveying direction of the dust removing object.

9. - The dust removing apparatus according to any one of claims 1 to 5,
wherein the dust removing head is located such that an upstream suction
chamber and a downstream injection chamber are arranged along the

conveying direction of the dust removing object.

10.  The dust removing apparatus according to any one of claims 1 to 5,

further comprising an ionizer that is located in the injection chamber and that

produceé ion near an emitter to which high voltage is applied, wherein
cleaning gas including ion is injected from the injection opening of the

injection chamber.

11.  The dust removing apparatus according to any one of claims 1 to 5,
further cbmprising a moving unit that moves the receiving unit toward or away

from the dust removing head.

12.  The dust removing apparatus according to claim 11, wherein.the
receiving unit and the moving unit are set to be a pair, and a plurality of
injecting units and same number of pairs of the receiving unit and the moving

- unit are provided.
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