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DESCRIPTION SPOT CLEANER [Technical Field] 5The present invention
relates to a spot cleaner that jets air containing simple cleaning air and
ultrasonic waves vibrating at an ultrasonic frequency, or air containing
plus/minus ions (hereinafter, "cleaning air") with respect to an object to be
dust-removed. 10[Background Art] DESCBUBiTIEMbval has been

performed by a dust remover with respect to the object to be

dust-removed, such as a glass substfale@isEANER thin film transistor

(TFT) liquid crystal panel, a plasma display panel (PDP), a liquid crystal

display (LCD) and the like, or a sheet such as elongated paper and film
15(hereinafter referred to as "object to be dust-removed"). A spot
cleBRSNORIEEH such a dust remover has a function of jetting air to the

object to be_dust-removed so that dust is scattered from the object to be
dust-removed'&REFSEELIMY AU sakaiss drist FRgitrlePRahtha [atsaingontaining
air. 20A conventional spot cleaner will be explained with reference to the
dralinys PRANBILY &}ib‘L‘éﬂ%ré\f)ﬂ\a‘%YSﬁé@QT%Iﬂ?arﬁt@f’h%Bﬁ%ﬁtfoﬁ&ﬂUency,

spat cleaner, Fig. 11 is g cross sectign of the conyentional spot cleaner.
The A B A PRS0 U AU RN e R oCleaniag Al pHtA fspect to an

?lr;%@ g&%ﬁnggyag%_w}%%@ dt_he slit body 120 is provided below the
[Background Art]

Dust removal has been performed by a dust remover with respect to
the object to be dust-removed, such as a glass substrate used for a thin film
transistor (TFT) liquid crystal panel, a plasma display panel (PDP), a liquid
crystal display (LCD) and the like, or a sheet éuch as elongated paper and film
(hereinafter referred to as “object to be dust-removed”).

A spot cleaner included in such a dust remover has a function of
jetting air to the object to be dust-removed so that dust is scattered from the
object to be dust-removed, and sucking the scattered dust together with the
cleaning air.

A conventional spot cleaner will be explained with reference to the
drawings. Fig. 10 is a perspective appearance diagram of a conventional
spot cleaner.  Fig. 11 is a cross section of the conventional spot cleaner.

The spot cleaner 10 includes, as shown in Fig. 10, a cleaner body 110
and a slit body 120, wherein the slit body 120 is provided below the cleaner

body 110.



In the cleaner body 110, as shown in Fig. 11, an air suction chamber 111

(V1), an air jet chamber 112 (P), and an air suction chamber 113 (V2) are
arranged side by side. The air suction chambers 111 and 113 are

respectively connected to a suction pump (not shown), and the air jet

chamber 1128 clearertoddy dAnGieBoshpamn(Ria. sHown)air suctiod ainamber
suction chamber 111, the air jet chamber 112, and the air suction

chditibéY 1L 3resjsdeticbpnieindé 2 Gistoranans ttidom ptzaibemt 1316Y2) are
and a suction air vent 116. In the slit body 120, a depressed surface 121,

a flRAfrangaesitbusiieo aldeprissegtinnfabernberartifoandd $8 asstoespectively
face an object G to be dust-removed, and a suction slit 124 is formed in

theABPRABEN @ Grfeieelion PUmRNS INBNS ornid i aitdatchanthes 122 is

and a suction slit 126 is formed in the depressed surface 123. The suction

5 airsRMeatRdR 4t 2l TRWPUBPLAPtENeWElon air vent 116 of the spot

cleaner 10 are respectively 15communicated with the suction slit 124, the

jet slit 125, iﬁ&? b SHcion SpmRestlthb die mbiphsbamber i1z @nd the air
spot clean 10, clea,] air is jetted from the jet slit 125, so that the dust

o SHE R Bhe o RS TR B IR VB e Jo air vert
bet‘}/x{%erért_]fgjeasgo&c‘:éeaner 10 .and.the object G to be dust-removed. At 20

the sarme tlme JL& floaqtng )gether with the cleaning air is sucked

d t ts 124 and 12 h I
the ,2?2"?&&% e olRb) s Be Ll T 00 Bl 122, anc
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cleaner. 25In recent years, an increase in the removm

begsHesirilAN A SASEHLING IEY AR, AR e RUCHS Sﬁ'r%gé%lg]&%ace 121,

the cleaning air, and further, when the cleaning air contains ultrasonic

WayRSe ABINTLEARSIHIHIR JAYRE RERSSE X @“5%9@8&%@@@@6 s formed

effective for this purpose. In these cases, however, there is a problem of

noisetiiectrRAsesa8d MRS 823. The suction air vent 114, the jet air vent 115,
and the suction air vent 116 of the spot cleaner 10 are respectively
communicated with the suction slit 124, the jet slit 125, and the suction slit 126
of the slit body 120.

In such a spot cleaner 10, cleaning air is jetted from the jet slit 125, so
that the dust on the surface of the object G to be dust-removed floats in the
space between the spot cleaner 10 and the object G to be dust-removed. At
the same time, the dust floating together with the cleaning air is sucked and
removed by the suction slits 124 and 126 in the lengthwise position of the jet
slit 125.

As another prior art, for example, Japanese Patent Application

Laid-open No. H11-104586 also discloses such a spot cleaner.

In recent years, an increase in the dust-removing ability has been
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5demand for improving the dust-removing ability while suppressing the

noise. There is another demand for removing the scattered dust reliably.

The present invention has been achieved in order to solve the above

problems, and it is an object of the present invention to provide a spot
cledesirgtht cAn realiasedthtberptessimmbandieeasiddtiom avemeioit tikeecleaning
10dust-removing ability with a simple configuration. [Disclosure of the

InvakitieAp further wraen iheshratiecaio\ne piablenitasspiat vleeerran increase in
according to claim 1 comprises: 15a cleaner body having at least one air
sudfiénseash BeesHd aokta blieaannia veaemere effechwifootlysietbase. In
the cleaner body, and including a linear jet slit communicated with the air

jet EMRSRESERd RENVRE sthadhisiA ssphieunrhRaiseiinerease satidhere is a
chamber; and 20a cover fitted to the cleaner body so as to cover the .
outSRIBHIHESTBERKING the diirerimauiisiRpdityiaviele supneassing the noise.
surface of a substrate via the linear jet slit communicated with the air jet

chalHBET, S RPEEARTEat R FSRlRue HiPiReaiterachabRbreYROlY.

communicated with the air suction chamber. 25The sép,ot cleaner

according to' O&IRT SRTHEENILERS PLEbAGAGYSY I order to solve the above

problems, and it is an object of the present invention to provide a spot cleaner
that can realize both suppression of noise and improvement in the

dust-removing ability with a simple configuration.

[Disclosure of the Invention]

In order to solve the above problems, a spot cleaner according to
claim 1 comprises:

a cleaner body having at least one air suction chamber and at least
one air jet chamber;

a slit body fitted to the cleaner body, and including a linear jet slit
communicated with the air jet chamber and a linear suction slit communicated
with the air suction chamber; and

a cover fitted to the cleaner body so as to cover the outside of the slit
body,

wherein cleaning air is jetted toward the surfape of a substrate via the
linear jet slit communicated with the air jet chamber, so that scattered dust is
sucked by the linear suction slit communicated with the air suction chamber.

The spot cleaner according to claim 2 is the spot cleaner according to



claim 1, wherein a buffer space is formed between the cover and the slit
body. The spot cleaner according to claim 3 is the spot cleaner according
to claim 2, wherein the suction amount of the cleaning air in the air suction
chamber is set larger than the jet amount of the cleaning air from the air

jet SiFiamhenheveis tobuffintainade Burtienspassaba PRI S Mthe siit body.
respect to the outside space. The spot cleaner according to claim 4

is the spot clEBamepatcieding wcaoyding ©f claimsidand ¥hareibanet 888brding to
removal unit, one air jet chamber and two air suction chambers putting the

air @aihambéetieincdbetsectivararhbaraogekalkanthg siatiateair suction
transport direction. The spot cleaner according to claim 5 is the spot
cleghenmeenisisef tergey tham dhelgEhasmcond oivttesasretherdystrgmavak air jet
unit is arranged in a set of two on the front-back both sides of the

S sulEiitebss a6 msfireneiniaiotiee. Mufiesspace ater lascprdiss e oltinréspect to
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is the spot cleaner according to 15any one of claims 1 to 5, wherein the jet
slit {ReIPisids sracre jet direction is opposite to the substrate transport
direction. According to the present invention, a spot cleaner that can

realize both SDBRE[AVTHASEHAINEnisr6laimehisrihrespattieaeviagcording to

ability with a simple configuration can be provided. 20 [Brief Description of
the Péﬁﬁ}‘?gg?c aims 1 to"3, wherein in a dust removal unit, one air jet chamber

and two air suction chambers putting the air jet chamber therebetween are
arranged along the substrate transport direction.

The spot cleaner according to claim 5 is the spot cleaner according to
any one of claims 1 to 4, wherein the dust removal unit is arranged in a set of
two on the front-back both sides of the substrate so as to face each other.

The spot cleaner according to claim 6 is the spot cleaner according to
any one of claims 1 to 5, wherein the jet slit inclines so that the jet direction is
opposite to the substrate transport direction.

According to the present invention, a spot cleaner that can real“ize
both suppression of noise and improvement in the dust-removing ability with a

simple configuration can be provided.

[Brief Description of the Drawings]
Fig. 1 is a perspective appearance diagram of a spot cleaner;
Fig.A 2 is a bottom view of the spot cleaner;
Fig. 3 is a cross section of the spot cleaner:

Fig. 4 is a diagram for explaining the flow of cleaning air in the spot
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Fig. 1 is a perspective appearance diagram of a spot cleaner; Fig. 2 is a
bottom view of the spot cleaner; Fig. 3 is a cross section of the sp(_)t_
cleaner; 25Fig. 4 is a diagram for explaining the flow of cleaning air in the
spot cleaner; Fig. 5 is a diagram for explaining the flow of cleaning_alr in
the gpaneleaner; Fig. 6 is a diagram for explaining the flow of clegnlng air
in the spot 5cleaner; Fig. 7 is a cross section of the spot cleaner in
another embfddindeintafpdiasreicr esgptaatian hktfiewnst sieanag igir in the spot
another embodiment; Fig. 9 is a cross section of the spot cleaner in
andtlear@mbodiment; Fig. 10 is a perspective appearance diagram of a
conventional spot 10cleaner; and Fig. 11 is a cross section of the_
conventionaFigpdt &S@d&g{%tfmwemairﬁm;r&ieg‘@mdﬁeiéamﬁ@m] Beble spot
mode for carrying out the invention will be explained below with
cleaner;
Fig. 7 is a cross section of the spot cleaner in another embodiment:
Fig. 8 is a cross section of the spot cleaner in another embodiment:
Fig. 9 is a cross section of the spot cleaner in another embodiment:
Fig. 10 is a perspective appearance diagram of a conventional spot
cleaner; and

Fig. 11 is a cross section of the conventional spot cleaner.

[Best Mode for Carrying Out the Invention]

Best mode for carrying out the invention will be explained below with
reference to the drawings. Fig. 1 is a perspective appearance diagram of a
spot cleaner, Fig. 2 is a bottom view of the spot cleaner, and Fig. 3 is a cross
section of the spot cleaner. The cross section of the spot cleaner in Fig. 3is a
cross section along line A-Aiin Fig. 2. Like reference numerals refer to like
parts in the conventional dust cleaner, and the explanation thereof will be
repeated for comparison with the conventional art.

A spot cleaner 100 includes, as shown in Figs. 1 and 2, a cleaner
body 110, a slit body 120, and a cover 130. The slit body 120 is provided
below the cleaner body 110, and the cover 130 is fitted to the outside of the
lower part of the cleaner body 110. As shown in Fig. 3, a buffer space 140 is

formed so that it is covered with the cleaner body 110, the slit body 120, the



15reference to the drawings. Fig. 1 is a perspective appearance diagram
of a spot cleaner, Fig. 2 is a bottom view of the spot cleaner, and Fig. 3 is
a cross section of the spot cleaner The cross section of the spot cleaner in
Fig. 3 is a cross section along line A-A in Fig. 2. Like reference numerals

refesaeclikiBpadadretbartacy erfitionaloject Gearnrs dud tBmevenaaiscribed later.
thereof will be 20repeated for comparison with the conventional art. A

spot cleanerAkO8haulndesigs 3howhertkeigsed lsvgh21 FOcleaaar hado dkhamber
a slit body 120, and a cover 130. The slit body 120 is provided below the
cledriér(Nddyarieirgeticharcbeer 13QH, fisted a0 thie sutsioe fahsblawer3 (V2) are
part of the cleaner body 110. As shown in Fig. 3, a buffer space 140 is
25foffaeged site hyssidwerethwidr thectieactabalyrd 10,1 thadsht Bathe t@8pectively
the cover 130, and a surface of the object G to be dust-removed as

5 dese@iberriaio a supioshpwnin iy shownheariddher dioght thamirerit12 is
suction chamber 111 (V1), an air jet chamber 112 (P), and an air suction
chafRBBEEES (0 Bmpl fleyngEEmBIiHROby BRI Fhe air suction chambers
111 and 113 are respectively 5connected to a suction pump (not shown),
and the air j&léhaindestian Ghamheedth ibarisiitahanbes (HQ sishie air
The air suction chamber 111, the air jet chamber 112, and the air suction
chatHBEPA £R3ANRICHlyanReRidv el s iRglyRaR sartionain yenhitvorm Etsir vent

n air vent 116. 10 e slit body 120, a depressed surface

igiiﬁ?ﬁ%gﬁfﬁeg'ﬂ‘z‘?%@'é\tlc?étgressed surface_ 123 are for_med so as to
101208 2 O O AN RS PSR 1 o
and SN AILAAGS AP aln ePRoss 9y SERGR B8Rl o de
dust-removed, and a suction slit 124 is formed in the depressed surface 121,
an jet slit 125 is formed in the flat surface 122, and a suction slit 126 is formed
in the depréssed surface 123. The flat surface 122 is formed to make the flow

15 rate of the jetted cleaning air constant. The recessed surfaces 121 and 123
are formed to facilitate the flow of the cleaning air to be sucked. The suction
air vent 114, the jet air vent 115, and the suction air vent 116 of the spot cleaner
100 are respectively communicated with the suction slit 124, the jet slit 125,
and the suction slit 126 of the slit body 120.

20 In this embodiment, the cover 130 is a rectangular cylindrical body
having a square opening. The cover 130 may be in various forms, so long as
there is at least the buffer space 140 formed between the slit body 120 and the
cover 130.

The buffer space 140 is a square space formed between the cleaner

25 body 110, the slit body 120, and the cover 130. As shown in Fig. 3, the buffer



15rate of the jetted cleaning air constant. The recessed surfaces 121 and
123 are formed to facilitate the flow of the cleaning air to be sucked. The
suction air vent 114, the jet air vent 115, and the suction air vent 116 of
the spot cleaner 100 are respectively communicated with the suction slit
124 nthegjet4dii<l A caput hetaeativthslis jebaddhersiihbiady b2 ithise
embodiment, the cover 130 is a rectangular cylindrical body having a
squivietopeningd Eidmtietd 8DusimgltbérspatioleafenmiGo |Mhe asitherepace 140
is at least the buffer space 140 formed between the slit body 120 and the
cove®mainicates withéheuffeisihasiald @ap d 4¢darmepdnetferarethe object G to
between the cleaner 25body 110, the slit body 120, and the cover 130. As
shd¥endHstiegBoves iteihe saven14080s alBoepuyfetaparetid 8patadsandy to be a
and the object G to be dust-removed at the time of using the spot cleaner

5 106PAsE KaNerisgaidensd bsnuionizeensrivftibeoslitidedyal2 @aantds not
formed between the object G to be dust-removed and the cover 130. The

feniter de teosAaHR BRAFS be a Sspace covering at least the

cwcumference of the slit body 120, and is not limited to the square space.

The use of tﬁ@%b’é@&ééﬂ%ﬁ?@@%FB@%&%%YHH(P%@&PW gt clelintre spot

100, the cl etted f the jet slit 125, so that the dust on the
SuflEas eféﬂoéim!g%a'aea B SIS ALl drosBafigkdne dust on

the %O saoft clea removed. At the same

be d
timg whenake cI gJSﬁP &%@cﬁﬁ E\%‘ﬁvﬁlésﬁ%ﬂﬁ oihe P hgtween the
d th th
10 e e ?‘?ﬁ'g?‘o tgf%"?t R Lo e TG AL By R e,
suchag FRBELS THLANE LL3208 S5t e%%@%eshl?sa 3308184 3%8 Nt oL

the cleaning 15air from the air jet cham
lengthwise position of the jet slit 122, the air is removed together with the

floating dust.  The total amount of suction of the cleaning air by the air suction
chambers 111 and 113 are set te be larger than the jet amount of the cleaning
15 air from the air jet chamber 112.

The spot cleaner 100 outputs the cleaning air (simple cleaning air, an
air containing ultrasonic waves vibrating at an ultrasonic frequency, or air
containing plus and minus ions). With such cleaning air, vibration occurs at
the time of jet to cause a noise problem. Particularly, in the case of cleaning

20  air containing ultrasonic waves, noise due to ultrasonic vibration becomes
noticeable. However, even if the vibration reaches to the cover 130 through
the ehielded space 140, the cover 130 attenuates the ultrasonic vibration, and
hence, noise reaching an operator decreases. Furthermore, since the gap
141 is a narrow space, most noise passes through the cover 130, thereby

25  further reducing the noise reaching an operator.



The spot cleaner 100 outputs the cleaning air (simple cleaning air, an air
containing ultrasonic waves vibrating at an ultrasonic frequency, or air
containing plus and minus ions). With such cleaning air, vibration occurs
at the time of jet to cause a noise problem. Patrticularly, in the case of
cleaning 20&iudbwetantirey (hvasbriicemaviis; ap@eediddtes utasoaidcated with the
vibration becomes noticeable. However, even if the vibration reaches to
the @¢fgigel Spagrolghinbeshidlibdigsany suohttmttivesiBicittemaatesis larger
the ultrasonic vibration, and hence, noise reaching an operator decreases.
Furthemibedesmae uid gaihe £leigningaaioin $hasovaodBhoisd persforse, inside of
through the cover 130, thereby 25further reducing the noise reaching an
opehadiuffer spagathdbhimreahmingaiaé »igwPEpasereauiig respect to the outside
communicated with the outside space via the gap 141, it is set such that

S the SRAGRIFAMBERER Y@ taRUsseR bl ertpideisansrytaithe internal
cover 130. Therefore, inside of the buffer space 140 is maintained at a low
preBUiif FRACR I NG ﬂﬁl@\é%ﬁtsig@'%%ﬂé’g,"%@ﬁ@ﬁ%?‘ﬂﬁ%ddi? Redaidngth
from the outside space to the internal buffer space in the gap 141. This .
poiFe G P BESe B E P IBERxil ﬁlﬁ’?reﬁe% 8 #€ Gagings pexalaining the
andﬂgﬁref%iﬁegcr ms.for explaj in%thf fiow of the cleaning air in the spot
cleaner dn'tie s%%g&?gtg'fr%t%% PRt %H,egs shown in Fig. 4, the
cleaning air Ijhofﬁg% tf)rs%rr%ttg ?ré?{sﬁl%r& %?résé 'éﬁtk%gg t\r)v% il ﬂ%?sfgl{ Selo é'aning air

and 126 in the lengthwise positio theje eairis

1ointggwﬂém@&fg@&gﬁﬁ%g%%@rb@Wa% %%ﬂoﬁfg@vsoﬁggg}gdbf/z% the

suction slits 124 a ere e-alr does no from

e e &1 o S D il from the
Prepeet- space 140 and the gap 141 and sucked by the suction slits 124 and 126.
Therefore, the air does not flow outward from the buffer space 140. Since the
suction amount is larger than the jet amount, the bQﬁef space 140 is
15 maintained at a sufficiently low pressure.

In the lateral direction of the jet slit 125, as shown in Fig. 5, evenifa
part of the cleaning air jetted from the jet slit 125 flows to the lateral direction,
air flows into the low-pressure buffer space 140 from the outside space via the
gap 141, and the air collides in the buffer space 140 to flow into the

20  low-pressure buffer space 140, and hence, the cleaning air does not flow out
from the gap 141.

In the lateral direction of the suction slits 124 and 126, as shown in Fig.

6, the cleaning air is sucked by the suction slits 124 and 126. The air is also

introduced from the buffer space 140 and the gap 141 and sucked by the

25  suction slits 124 and 126. Therefore, the cleaning air does not flow out from



In the lateral direction of the jet slit 125, as shown in Fig. 5, even if a part

of the cleaning air jetted from the jet slit 125 flows to the lateral direction,

air flows into the low-pressure buffer space 140 from the outside space via
the gap 141, and the air collides in the buffer space 140 to flow into the
2016ve-pasddre buffer space 140, and hence, the cleaning air does not

flow out from the gap 141. In the lateral direction of the suction slits

124 and 126 sssholine igapid. 46, tie alemyind aivds sockeddowéine 80dtiom the

~ slits 124 and 126. The air is also introduced from the buffer space 140 and
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theQydpide sRARE Sickey pigeRs. 25EnetieforditthEdush ¢ At Tdrbinfohe, tremning air
cleaning air does not flow out from the gap 141. Thus, in the gap

145088 ANAR aulef he Bvifeosrragd Adnanktbatdits spadeeaunked by the
places. Therefore, the dust scattered by the cleaning air does not go out

of FICHORIE R4 829 1B the dust can be sucked by the Ssuction slits

124 and 12% Thus, since the buffer space 140 can be formed by the

cover 130, b&H%LﬁSB?@S@SFPH#ﬁBMﬁJM@WW fReddy the cover 130,

dust- ' bilit b lized with a simple configuration. Another
eBU AR A RIS e AW TRy can be

Cross §ect'on.t%f the sp?t cleaner in.another embodiment. Like reference
NUMGTATS refer t6 Iﬂ@%grt%oi'ﬁ ' 4Ve embodiment and the explanation

thereof will R%gmgpgmbodiment will be explained with reference to the drawing.
Fig. 7 is a cross section of the spot cleaner in another embodiment. Like
reference numerals refer to like parts in the above embodiment and the
explanation thereof will be omitted.

In the embodiment, the spot cleaner 100 shown in Fig. 2 is arranged
in a set of two on the front-bavck both sides of the object G to be dust-removed
so as to face each other. With such a configuration, dust removal can be
realized on the front-back both sides of the object G to be dust-removed, and
both suppression of noise and improvement in the dust-removing ability can be
realized from the above-mentioned reason.

Another embodiment will be explained with reference to the drawing.
Fig. 8 is a cross section of the spot cleaner in another embodiment. Like
reference numerals refer to like parts in the above embodiments, and the
explanation thereof will be omitted. In this embodiment, there is little
diﬁerence from the embodiment shown in Fig. 3. In the embodiment shown in
Fig. 3, the jet slit 125 in the slit body 120 is formed in the substantially vertical

direction with respect to the object G to be dust-removed, but in the



In the embodiment, the spot cleaner 100 shown in Fig. 2 is arranged in a
set of two on the front-back both sides of the object G to be dust-removed
15s0 as to face each other. With such a configuration, dust removal can
be realized on the front-back both sides of the object G to be
dustirdiadiveel) bsibvothrs Gjgpr8s fenjef dioeseiandiraged witnedd imtties slit body
dust-removing ability can be realized from the above-mentioned reason.
Andthe i retibesiimardivatitoe exgiaisite inith yebstsatettanspattaliiagtion a.  Such
20Fig. 8 is a cross section of the spot cleaner in another embodiment. ,
Like raefencatimiasgedyaotiigeshat whas tmobjentiddontentlystirémoved
the explanation thereof will be omitted. In this embodiment, there is little
differdRER ifenina S eabistRaMRN SRothe Fompi3hm elrasinp@iimentbe stabilized.
shown in Fig. 3, the jet slit 125 in the slit body 120 is formed in the

S subMBRndie deislda resepadidy itk seaslaanend Objdee Bay Kate from the air jet
dust-removed, but in the embodiment shown in Fig. 8, the jet direction of
a jetnabss i %@%ﬁ?ﬁé@;ﬁl’"ﬁiﬁﬁfi’iﬂé@ﬁﬁ’é)@rré&ﬂgw oppsRassE and a part of

substrate transport direction a. Such a configuration has an advantage

thal R 0 BB AR T 1080 kb B0 SRR et e aiefion

rerf OIS 10 50t itk ROREHRE AN Fe AR EHILASP o s coming i

ai gy S B S H I TR e G SPER ST FRRbg 2 oes o
e e T R R U AR SRl B e

OB UIMABBIEING B8RS IS A BE AR Mo of noise and

removed on the surface of the object G to be dust-remove

SUpRigRSIRABHIHSH RA I RERYRMRNL I HyecdHStEeRI1gRg AbliptGan be

realized from the above-mentioned réason.” Another embodiment will be

exp@ioes wihirefrieneaderihe drawings.
| Another embodiment will be explained with reference to the drawings.
15 Fig. 9 is a cross section of the spot cleaner in another embodiment.

In this embodiment, the spot cleaners 100 in which the jet direction of
the jet slit 125’ in the slit body 120 inclines in the direction opposite to the
substrate transport direction a as shown in Fig. 8 is arranged in a set of two on
the front-back both sides of the object G to be dust-removed so as to face each

20  other. With such a configuration, the dust can be removed on the front-back
both sides of the object G to be dust-removed, and both suppression of noise
and improvement in the dust-removing ability can be realized from the
above-mentioned reason.

The present invention can be realized in variously modified

25 embodiments. For example, in Figs. 7 and 9, the object G to be

10
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15Fig. 9 is a cross section of the spot cleaner in another embodiment. In

this embodiment, the spot cleaners 100 in which the jet direction of the jet

slit 125" in the slit body 120 inclines in the direction opposite to the

substrate transport direction a as shown in Fig. 8 is arranged in a set of
twaluatthenfovecdisotalnte sides crithier objkent Bdbdhednst-rdmthiedtaseasin

to face each 20other. With such a configuration, the dust can be removed

on tRvatthsbeidkrbiiesitegaiataiarbdet @ tihbd/dusinerfiogtdy dnel diottowing on
suppression of noise and improvement in the dust-removing ability can be
rediitebFrsinfane s dhe-atiatbBe reasbist-removedrtbe et dweé ndmoval unit
can be realized in variously modified 25embodiments. For example, in
Figs0®)aradbatHewnjeidststien doseadsrareeraiedidicel torthecHemsuri effect by
roller (not shown). In this case, an upward suction force is generated due

to the virlawiegen thanevr facare theuebiesh& takediurtrepjered (the lower
be dust-removed (the upper dust removal unit 100), and a downward

suctHt F6rRRvElgeEAREY o BINE el ety o the e RbGTeris such
the lower face of the object G {o be dust-removed (the lower dust removal
PRSP U TGP BELRICE OF e VBRI oS SRAEIFRHEIRD force, the

d ion,f ' than t d suction f , th
o RRFEN G L R T € Pl ER.y SAbeal i case, e
ion f h | eff f the | 1 [
100 may be e et hSH e 7 6 SHELY ML RO Tt doinadower

2> RATRAG IS 0B R WG SHIR IAI e Spien suer (R

shown), by making the suction pressure={suction amount) towa

lowerdistirgReYabusl 194 £aHahip ihe ﬁ%q%%r?g%iﬁusﬁéwﬁmte toward the

amount) toward the upper dust removal unit e Jet

&rﬁ@r*@m&t ABPYRBVHOHEIANES AHSIRINON WAt JO8rRAS HABunt)
toward the lower dust removal unit 100 equal to the suction pressure (suction
amount) toward the upper dust removal unit 100 and making the jet pressure
(jet amount) from the lower dust removal unit 100 greater than the jet
pressure (jet amount) from the upper dust removal unit 100 .

Furthermore, the suction force due to the Venturi effect of the lower
dust removal unit 100 may be made greater than that of the upper dust
removal unit 100, so as to impart a force for pressing the substrate toward the
carrier roller, by making the jet pressure (jet amount) from the lower dust
removal unit 100 equal to the jet pressure (jet amount) from the upper dust
removal unit 100 and making the suction pressure (suction amount) toward the
lower dust removal unit 100 greater than the suction pressure (suction amount)

toward the upper dust removal unit 100.

Furthermore, the suction force due to the Venturi effect of the lower
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pressure (jet amount) from the upper dust removal unit 100.
Furthermore, the suction force due to the Venturi effect of the lower dust
removal unit 100 may be made greater than that of the upper dust
removal unit 100, so as to impart a force for pressing the substrate toward
thedgaevpvallemiby Ofakiag teeretpeeparte(jdiantaundfresbedpwest
dust removal unit 100 equal to the jet pressure (jet amount) from the
uppemye renifola0 s 260cainbanikiniptbe RugliassiresthselgectiGnto be
amount) toward the lower dust removal unit 100 greater than the suction
predysiagaitRm towa tththeeatrieho len dydagjustimgutabunie b between the
25Furthermore, the suction force due to the Venturi effect of the lower
dudPyepn st irmeue! mal hethantbthetrer fage tidhefchieabBetodosst
removal unit 100, so as to impart a force for pressing the object G to be

5 dusdueivisnay esliaraerh esierdhasl sheoytadj@tivrpwes htbeveppetviket removal
the lower dust removal unit 100 and the rear face of the object G to be
5dlt R (MBS UHiBrR ofHAS Plinsicr 4P lhaweshremaaysishr dust
removal uni 1%?bar£i the surface of the object G to be dust-removed.
Such a dust eI I REIR YREUCHR iR thaivsss:gadiness.

CLAIMS 1.A spot cleaner comprising:
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20

25

a cleaner body having at least one air suction chamber and at least one
5air jet chamber; a slit body fitted to the cleaner body, and including a
linear jet slit communicated with the air jet chamber and a linear suction

slit communicated with the air suction chamber; and a cover fitted to the MCSLLP

cleaner body so as to cover the outside of the slit 10body, wherein the
linear suction slit is formed in a depressed surface, and cleaning air is
jetted toward the surface of a subkPMeSia the linear jet slit communicated
with the air jet chamber, so that scattered dust is sucked by the linear
suction slit communicated with the air suction chamber. 15 2. The spot

dleaneeRet G1RG 16 CRAMPLISIErein a buffer space is formed between
the covgrcpnshtendipagying. thesRad kdeane) ree GRErbeRHRR at least one

wherein the suction amount of the 20 cleaning air in the air suction
BRI 88 1arger than the jet amount of the cleaning air from the air

jet chambgry ssvay tatmeairtsitHeedpiasspReS, abadohBresHy eavithear jet slit

IR PO & e RS S, Pk PR Beh R ncatec
i aisuatiancaaanaharsgattimgdthe air jet chamber therebetween are
arrang%dczg\c;glg filattselgj%rtt%trc Qgrﬁ)(e)rrtkgjci)rc?f té%nés to cover the outside of the slit
body,

wherein the linear suction slit is formed in a depressed surface, and
cleaning air is jetted toward the surface of a substrate via the linear jet slit
communicated with the air jet chamber, so that scattered dust is sucked by the

linear suction slit communicated with the air suction chamber.

2. The spot cleaner according to claim 1, wherein a buffer space is formed

between the cover and the slit body.

3. The spot cleaner according to claim 2, wherein the suction amount of the
cleaning air in the air suction chamber is set larger than the jet amount of the
cleaning air from the air jet chamber, so as to maintain the buffer space at a low

pressure with respect to the outside space.
4, The spot cleaner according to any one of claims 1 to 3, wherein in a dust

removal unit, one air jet chamber and two air suction chambers putting the air

jet chamber therebetween are arranged along a substrate transport direction.
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5. The spot cleaner according to any one of claims 1 to 4, wherein the
dust removal unit is arranged in a set of two on the front-back both sides

of the substrate so as to face each other 6. The spot cleaner according to MCSLLP
any one of claims 1 to 5, wherein the jet slit inclines so that the jet
direction is opposite to the substrate transport direction.

5. The spot cleaner according to any one of claims 1 to 4, wherein the

dust removal unit is arranged in a set of two on the front-back both sides of the

substrate so as to face each other.

6. The spot cleaner according to any one of claims 1 to 5, wherein the jet
slit inclines so that the jet direction is opposite to the substrate transport

direction.
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