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DESCRI PTI ON SPOT CLEANER [Technical Field] 5 The
present invention relates to a spot cleaner that jets

saves vibrating at an ultrasontc freauency. or =M

contai ning plus/mnus ions (hereinafter, "cleaning . sosox

air") with respect to an object to be dust-renoved.

10 [ Background Art] Dust [JE’BWRIP'M@J been perforrred by

a dust renmover with respect to

dust"romoved” sueh "' oy cupgien e veea o AINANIAN

thin film transistor (TFT) I|qU| crystal panel,

pl asma di splay panel (PDP), a liquid crystal di spl ay *Goooo2*

(LCD) and the like, or a sheet such as el ongated paper

aﬂj. f'lmla—S ereinafter referred to as "object to be

d ?C}?'@ 8&# A spot cleaner included in such a dust

renover s a fu QtIO etting air to the obje

to be duE% CrRERBRANYR) torﬁ‘a'ieléf%lto ?sSp@&ﬁ'le@@PéH"ainﬁﬂﬂw@“tammg
ect to be dust-renoved, and sucking the scattered

Lé'EnP{eb gean&g aif and NHE?SOcEI'CéWﬁVﬁ@ vibratingat an ultrasonic frequency,

conventional spot cleaner will be explained with

r eifeiee@iaining pleis/rdinagiions (hefeimaften “clsaningeais peaithirespect to an

appear ance di agram of a conventional spot cleaner.

Fiahjedtoibe dustreswvedcti on of the conventional spot

cl eaner. The spot cleaner 10 includes, as shown in

Fig. 10, a cleaner body 110

[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 such 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 sli.t body 120 is provided below the cleaner

body 110.
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and a slit body 120, wherein the slit body 120 is
provi ded bel ow the cl eaner 25 body 110. 1 In the

cl eaner body 110, as shown in Fig. 11, an air suction
chanmber 111 (V1), an air jet chanmber 112 (P), and an
air suction chanber 113 (V2) are arranged side by
side. The air suction chanbers 111 and 113 are

respecti irethe cleanaeisd BO11® a8 Shisdn MFRYUAP, A air sSRE¥M Lhamber
and the air jet chanmber 112 is 5 connected to an air

f 1w (vaypar aRtetdhaiMber 1HREF éﬂé Hﬁ_téilo&&ilaﬁ%mt?]%r#g 3(V2) are

the air jet chanber 112, and the air suction c

1 i welyqd ne . JCt | ' n ' .
ai7 ATERRRAYS B sl "Ry BBt ChuRbfs B nd Ha P feRpectively
ba 120,...a depressed surface 121, flat .surface 122 .
ety 8.4, S RGP {hefSoa and the BiSinatEben T2 is
face an object G to be dust-remved, and a suction
S|qopn§§t@ditjg FHRIFEAW RHTRNRfeia¥ed surface 121, an

jet slit_125 is formed in the flat surface 122, and a
sucti on §he@irsustips ghamhead 111 nthenair igs shember 14@r and éhe air
123. The suction air vent 114, the jet air vent 115,
astictior chambienn13irespantivelylisclotietehsuctiontaic Vet Qet air vent
are respectively 15 communi cated with the suction slit

1245, ahe ajsetctishidir vet,116nd the suction slit 126 of
the slit body 120. In such a spot cleaner 10, cleaning

air is jetthedlit bedytiRe, efepféddedithface0r2 1, Refatidifradest22, and
on the surface of the object Gto be dust-renoved

f laoPdprebsed BErfadP 388 hETIRRY £ Ss }dt? @ézct?c%rﬁ gBEerg}m @%o?@n%

the object Gto be dust-renoved

gggﬁfgﬁ%%d?aatﬂd@ shOgH B4 §Rofhd H FRUIHe8Edd bdrface 121,
an jet slit 125 is formed in the flat surface 122, and a suction slit 126 is formed
in the depressed surface 123. 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.

I;l 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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renmoved by the suction slits 124 and 126 in the

| engt hwi se position of the jet slit 125. As anot her
prior art, for exanple, Japanese Patent Application
Lai d- open No. H11-104586 al so discl oses such a spot
cleaner. 25 In recent years, an increase in the
dust-renoving ability has been 2 desired. An increase

| ndédieed. etArpimetadsedndhé fet adwisint @RdaA® SOELER akfdRint of the cleaning
cleaning air, and further, when the cleaning air

C Ok, AINRISfURth BF, @M theV@¥ASing At donediRg Bftrdgdnid Wﬁv?@ Wifincrease in
pressure of the ultrasonic waves are effective for

t Nhe RHNBGTEssUrB ofthE BRrd&dhfSwa Pt dtNE 6r s Bumpose. In
an efe 15 4 emang oy

probl em of" noi se 1 ncrease,

[ [ - Vi ility while suppressing .

t Ny oS, MY, GO A Brotmahol: et RBAThER i o
scatter dust r.eliably.. The present ipyention has ,
oSS fordtproving iR listrednbad BRbbanble SUBPSSEgsthe noise.
a it is an object of the present invention to

pr DY§T8dS anather d'@ﬂ@dWeﬁor remayingdhe seatteres dustieliably.
suppressi on of noise and inprovenent in the 10

dust - r endErgeswitlinygntioin esabeempthievedhin grdexttd snlve the above
[Di sclosure of the Invention] In order to solve the
alwoblemsy nentis an spjett of theneresentdnvehition togrovidei arspot cleaner
conprises: 15 a cleaner body having at |east one air

suthaf can rdalizb dyotiagdppiieskidASI nomEafd ImpRivefittitiie the a
slit body fitted to the cleaner body, and including a

| idiedtreinBlingl Ability MATAA Birib&SnfiglifatioRe ai r j et chanmber
and a linear suction slit communicated
[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 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.

The spot cleaner according to claim 2 is the spot cleaner according to
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with the air suction chanber; and 20 a cover fitted to
the cl eaner body so as to cover the outside of the
slit body, wherein cleaning air is jetted toward the
surface of a substrate via the Ilinear jet slit

communi cated with the air jet chanber, so that
scattered dust is sucked by the linear suction slit

coctaimilc whedeinid buffdrespaice is fsrebetvashane cdberBfd 8ROt body.
cl eaner according to claim2 is the spot cleaner

accor di nqHeOspbt &l hechifphFtd cidi i‘QIiE he %B@F@ﬁéeﬁesrp%cicord ing to

forned between the cover and the s body’

I di : j ' |.eaner . .
a2, MBS (R shousr BnBld Pk TediBh o BREEA syption
t ' ir int air_sucti chanber is set .
| ShsEhEee T Pubetbatife fel ao frieting Sninant Tl e it
ir jet 5 ch . to maintain the buffer
ghﬁg l?éa'l'éﬁ'{ §° |38\X8 ﬁ%ggw ﬁ%ﬁpgﬁﬁ&%@@&t a low priessuist with gespect to
space. The spot cl eaner according to claim4 is the
sptg? QiiEASPagRcording to any one of clainms 1 to 3,
wherein in a dust renoval unit, one air jet chamnber
and two dhe spet cleanet Baedrding foutlainmg is e spat gledner according to

chanber therebetween are 10 arranged al ong the

saytone of claims pdo B3, diheeeiniinm dUsieempoal WA @Merair jet chamber
according to claim5 is the spot cleaner according to

arahdot® aif satedTBhdmbersiputihg tife Birt'é‘t%l'%‘ﬁﬁerrtﬁBF%@t een are
unit is arranged in a ssg? ofg t wo én the front- ac\ﬁ/

beirharfgedesiond tﬁé‘@u@é’c%éﬁ@rﬁpéﬁﬁ%ﬁ%& face each other.

The spot cl eaner according % is the spo?3

cl eaner [af : 8 0 :

Cheoner, TRESHS| DR sdc g OO 95 By i acorang o

digh§DrieP diims 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 realize
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. 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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opposite to the substrate transport direction.
According to the present invention, a spot cleaner
that can realize both suppression of noise and

i mprovenent in the dust-renoving ability with a
sinpl e configuration can be provided. 20 [Brief
Description of the Drawings] Fig. 1 is a perspective
apgeanaemce di agram of a spot cleaner; Fig. 2is a
bottom vi ew of the spot cleaner; Fig. 3 is a cross

section ¢figtdp & pRigrameanekplafind tie fidw of cRafirRGsIRIA the spot
for explaining the flow of cleaning air in the spot 4

clgaagér, Fig. 5 is a diagramfor explaining the flow
of cleaning air in the spot cleaner; Fig. 6 is a

Spot 5 £1 T AeBIA P Bl s R Bt Rl i 8 spot

cl ganer in anot her enbodinent; Fig. 8 is a cross
séﬁ??%ﬂ3of the spot cleaner in another enbodi nent;

Fig. 9 is a_cross section of the spot cleaner in _
anot her %l’ﬂagd'isr?eﬁrto,ss secton efthesspotsiganssdn poether embodiment;
appearance di agram of a conventional spot 10 cleaner;

and Fi g. Fia § is axcross sectier of the spotidiranasiv enoihen gmbodiment;

spot cl eaner. .
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-Ain 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 Iart.

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
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cover 130, and a surface of the object Gto be

dust-renoved as described later. As shown in Fig. 3,

in the cleaner body 110, an air suction chanmber 111

(V1), an air jet chanber 112 (P), and an air suction

chanmber 113 (V2) are arranged side by side. The air

suction chanbers 111 and 113 are respectively 5

cooonvent 30, nd @ SUrfAdeCsT the BBjeCh G toshwuist-reAiteli® ddderibed later.
j et chanber 112 is connected to an air flow punp (not

shown) . Teestdwn SHFl. @nlﬁm%nér%dxn@% %hraél* &lction chamber

chanmber 112, and the air suction ch

refF’Ple(\H]?‘éSh\éuH iBCERMIRbEY ‘ﬂ“?f ogna'arnﬁgguitﬂ?ﬁd'cha?n%%]ﬁ(V2 ) are

a suction ? rvent ‘
ey U s BT L
i o B L S B 5 it 2

slit 125 is forped in the flat surface 122, and a
suedNnssted faan ak fioy pympdaAot showme depressed surface

123. The flat surface 122 is formed to nmake the flow

15 rate dhetaiesyetionecharmbem! 1igthe air jetrehiaantier TTReand the air
recessed surfaces 121 and 123 are forned to

f sglidtionahambier H1Baespéctiviedy inchalel mguction aipvbst $1k leget air vent
The suction air vent 114, the jet air vent 115, and

t el 5 aotdi osuction aievéntlli®. of t he spot cl eaner 100 are
respectively communi cated with the suction slit 124,

the jet $ltHe diR
sli tJ body 120él %dyﬁl@;@hfa;t% ep?rgg%%d)rréeunrfédet %?%oeéétrédi%ge 122, and

a 4 86brRGEY 3Urfa¥d '1‘2@@@%”#%6;% 234196k 8n ?)%ké%rt% to be

openi ng. The cover Invarious

L%—Zﬁmﬁ%@é c{ 5@%9&?%@5 1%%%@@%8 in HP§Sors&0e sw[F3 ace 121,
an jet slit 125 is formed in the flat surface 122, and a suction slit 126 is formed
in the depressed surface 123. The flat surface 122 is formed to make the flow
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.

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

body 110, the slit body 120, and the cover 130. As shown in Fig. 3, the buffer
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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
6 space 140 is also put between the spot cleaner and
the object Gto be dust-renoved at the tinme of using
t he spot cleaner 100. The buffer space 140

c apacei 4 issalse pht béisvernt thedpot cleategand d obpiciedto be
bet ween the object Gto be dust-renoved and the cover

13Hust-Femobd e thes e fLthderMpdd Bleanks 106. aTﬁe%ﬁ space 140

covering at least the circunference of the slit

12dmmbAidafed Rith thé B U@ 4 B5p $94Y35meR BERved he'Slect G to
Weanermf %I e ? n e

of the spot c Wi expl al ned nex

S I I in hrds jett fromth

7 B dpsireBREo R ety S0 THR burkEshiia T8anRd REY to be o
ohject G ta be, dust-removed floats_jin th pace ,

beTEE FOYRENG gt 55t the Ciciiprereresatihery! BafideOcand isyaot

d ,st.-rerm}/\ed. At the sanme tinme, when the cleaning air

i 3'@%@& ByPOUREE 8D3¢€G-on slits 124 and 126 in the

| engt hwi se position of the jet slit 122, the air is

removed fBe&sR&T the spot eleaner 20 wilbbe explaingidenexit aln the spot
amount of suction of the cleaning air by the air

s @ieanst 100h thebeleaninglainisdetted fronethecjet shit 125, Isarthat the dust on
than the jet amount of the cleaning 15 air fromthe

aithe satfacéafriiey olljéet Gbeesihmst-rehoaed flob@dintherpase iHedween the
cleaning air (sinple cleaning air, an air containing
ulspbesieaher 189 ehdth8 b % & badull-FEAGRY.C A REUEAY time,

or air containing plus and mnus ions). Wth such

C v g Aédnin 'éﬂ*;iléts'ueﬂe@???fﬁé s@&liici/ﬁ QI?{EH{ZW%AH 12(%} e

cause a nol se %ro em Particular he case 0O
Ch&fthie 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 to be larger than the jet amount of the cleaning
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
air containing ultrasonic waves, noise due to ultrasonic vibration becomes
noticeable. However, even if the vibration reaches to the cover 130 through
the shielded 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

further reducing the noise reaching an operator.
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20 air containing ultrasonic waves, noise due to
ultrasoni c vibration becones noticeable. However,
even if the vibration reaches to the cover 130 through
t he shi el ded space 140, the cover 130 attenuates the
ul trasonic vibration, and hence, noise reaching an
operator decreases. Furthernore, since the gap 141 is

a narr ow Fptheemonesthough tiee bafferespdder Bi0Ji8 donemanicated with the
130, thereby 25 further reducing the noise reaching an

opeutsidy spateRua the yapria, it iwsatsidrethbtiHeesuctiBREdd® is larger
is communicated with the outside space via the gap

14thani theij6t &RbuSUSHThE RidanihEaf We IHOBORIOWN  iTheréo88inside of

than the’jet amobunt of the Tleaning air in the cover

13fe d’ffé’rgbg{:@ 1 4P N hintAineddt% I?W é@éﬁ@%ﬁﬁ@& FgA&?pé-:‘ictc’to the outside

mal ntal ne ow pressure w to 1t

ouf si de ce, 4and hence, the air is,sucke rom.the
ot e aBTBREE, 1R [ leiken Mo Shd alBidi e fo e iptagnal
141. This point will be explained in detail with
re?%ﬁ%r?@@cgd" B’I‘\%%Pé\ﬂﬁ ng .hPﬁ:ﬁ’%l@t. will besexpiatned igdstail with

di agranms for explaining the flow of the cleaning air

i feferenspde the deavdpgs.| nFighed stiand Gate diagnamsifor explaining the
direction, as shown in Fig. 4, the cleaning air 10

j lawef theoeleaniagjait indhetspopsleasesucked by the suction
slits 124 and 126 in the |engthw se position of the

jet slit Infe stsdrade transpart sivectidn, eswhewvr indfigt Aehe cleaning air
buf fer space 140 and the gap 141 and sucked by the

sUetted frosh tHesjel 81t HaBlislsieked b§1tRE GLetion Bts124 SREI26M the
flow outward fromthe buffer space 140. Since the

SUehhPiViSETPUStioh Bf kR BeSIE 1) 1 bfls Q@BLIH&od&ébt‘q f};om the

buffer space 140 is 15 maintained at a sufficien

H%@?ﬁéﬁé ﬁﬁo.'dﬁ‘#.“%d@t ?%@é?]&’ %psgéa BY 1 stdfor! Sits $oktand 126.
Therefore, the air does not flow outward from the buffer space 140. Since the
suction amount is larger than the jet amount, the buffer space 140 is
maintained at a sufficiently low pressure.

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
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

suction slits 124 and 126. Therefore, the cleaning air does not flow out from
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part of the cleaning air jetted fromthe jet slit 125
flows to the lateral direction, air flows into the

| ow pressure buffer space 140 fromthe outside space
via the gap 141, and the air collides in the buffer
space 140 to flow into the 20 | ow pressure buffer
space 140, and hence, the cleaning air does not flow
outhe dapotdt.he gap 141. In the lateral direction of the
suction slits 124 and 126, as shown in Fig. 6, the

cl eani ng Taus, in&hé‘@dﬁﬁmﬁ)éirtélﬁ/azgqmninﬁi theSolBf 130%om the

126. The air is also introducéd fromthe buffer space

14(9.1t§1‘@l§ éﬂ%%ega_?%g} & SHfked ,Wh&%s?écag{aégé& ﬁgttﬁé :c%fﬁning air

124 an ore, the cledning arr

o] LN p.,141, air

Ao &b, BUELHAB e 39t 140 i fre B cB e tpked by te

S t .an | a Therefore, the dust scattere y
t%@ﬁﬁPﬁéﬂﬁhﬁ?gﬁqugﬁes not go out of the buffer sp?pe

140, and_the dust can be sucked by the 5 suction slits .
124" and 1DGS, ice thesbricer saseniAG ean bpdenediby émcpeer 130,
formed by the cover 130, both suppression of noise

arkPth spppressiam of noisehend irspravenantin thebd Usttre nwaimgoability can be
realized with a sinple configuration. Another

errpalitatbwith s simpbecenfiguxatierd Wi th reference to the
drawing. 10 Fig. 7 is a cross section of the spot

cl eaner Anotiesteneiodimentiimteiné explakeed Wrh e&feréee to the drawing.
nunerals refer to like parts in the above enbodi nent

L s ol OB A L
arreRMEREL 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-back 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
difference 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
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in a set of two on the front-back both sides of the
object Gto be dust-renobved 15 so as to face each
other. Wth such a configuration, dust renoval can be
realized on the front-back both sides of the object G
to be dust-renoved, and both suppression of noise and
i nprovenent in the dust-renoving ability can be

r eambodimémtahowreinafigy 8; therjet direstionesfeoiet sMRMNET the slit body
enbodi nrent will be explained with reference to the

dr 220 Nlinegth Eidirechoh dpRositOtSa %ﬁB’sﬂré’t’é t#dn ?t &F&ttlon a. Such
cleaner i n anot her enbodi ment. Lik refer

g epRtguieBof et adrfiaas frd ”Wﬁgﬁéﬁ%%“ CES% ¢ BpEremoved
Egﬁ’%' SRS the 8851 Giadnargdcs e fowiel VB0 Eaanisial SR .me stabiized.
th 5 t it d -

f oMpe i d@ﬁtlsga%avsqﬂh o R;E%zé’aatar 13% thes Gox 12 eare e air o
spect to the object Gto be dust-renoved, but in the
o ehpeerira (FH8he air stcjonghamberj1ai (i) Wsreasesofind a part of

Jet slit 125" in the slit body 120 inclines in a

di theair srgaing s raashitbe gapubht obthe cavendporan itieraicsiiction

a. Such a configuration has an advantage that, when

t heharbherct11GM19 side. d Usoweesmsinde tbaaé‘rcmllidasozvitmmesaioboming in

cl eaner 100, the flow of the cleaning air can be

st fadwinlthe edtside Whdflowsetodthe tbuffer spacey ¢40 bthetdféénlﬁ@@ﬁr does not
cl eaner 100, the flowrate fromthe air jet chanber

11w But fremi the cdver 180! | TRefdiar® the dddt dahlbe | H'é\?lb@é‘é %ﬁ the

and a part of the air is going to reach the gap 14

Ofsdrﬂa%ecdi“tﬁé objlst ed t?fd@éf re?tg’cg\{e{oo%ndc&ﬁﬂl‘%ﬁpﬁr]e]sg o(nVJT) noise and

However, "~ si nce air es wth

oo RS SRR SRR,
t %o%vﬁénﬁgged ;Jg}aes %f ore, the dust can be renoved on

Another embodiment will be explained with reference to the drawings.
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
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

embodiments. For example, in Figs. 7 and 9, the object G to be
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surface of the object Gto be dust-renoved, and both
suppression of noise and inprovenent in the
dust-renoving ability can be realized fromthe
above- nenti oned reason. Another enbodinment will be
explained wth reference to the drawings. 15 Fig. 9
is a cross section of the spot cleaner in another

entostineeraved i cahied emaastirientollet (ot $hevnG! eRnlsscad?) an
in which the jet direction of the jet slit 125" in

thapwhid sirtidy: &8 is R d iduieltBehé VeRli e @BRIRE bf flowing on
to the substrate transport direction a as shown In

B i 860 ST 10k 0o S BBt un

f a‘FG’O)E%HB 3o iR d s YR fﬁprfcé;igﬁqe?%g%tiﬁg :t'ﬁqgfe a}eegm?%q' effect by

dust ‘Can be renoved on the .

t obj . G to,.be dust-re ed, .a ot h suppressi

or Pt BSWing A bR eae PHABROIGHE K brsbhE Eoved fye lower
canlésge r eal Lze,? f(somthe . above-nenti oned reason. The
présifemoNebupit 300% arPyadivating thesbalanga ef thesVenturi effects such
modi fied 25 enbodiments. For exanple, in Figs. 7 and

9, thahthepipwaward suctiss forcalisgreatenthanithesupwand suttion farce, the
carrier roller (not shown). In this case, an upward
suRjeeirGto becdust-rgmoredicad kustably damded/ent uri  ef f ect

by the air flowing on the upper face of the object G

t o be duén thiscasedhétsuetion fote dust tortheveaturiefféct of @68 lower
and a downward suction force is generated due to the

Vedusgremelaleiit 90 Mayhise madef dreutaiahan thdtafltiaveppbrgest
of the object Gto be dust-renpved ( | ower dust

t he
I ei@6Vial URit 100089 asBy irﬁﬁgtti%tﬁo?& Fd\?\%\xg%éﬁ@?ﬁe Qlflbét%g? toward the

Venturi effects such t t he do uctron ce

| Soalifi&PfoRbr EAShbWR) YRV Rlaking e Q158 bF&ssurE $suction amount)
toward the lower dust removal unit 100 equal to fhe 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

11



object Gto be dust-renoved can be stably carried. In
this case, the suction force due to the Venturi effect
of the lower 10 dust renoval unit 100 rmay be nade
greater than that of the upper dust renoval unit 100,
so as to inpart a force for pressing the substrate
toward the carrier roller (not shown), by making the

sudustoemoves anitd 0038y bemad®yrdater tHananht dfel UPMRY dust

dust renoval unit 100 equal to the suction pressure

( SkeFhdD uNRMDO) 6D d<04a aH*’@fd%B@T%r é’r}ég%ing?@%?;ec? r@o{r% be

100 and nmaking the jet pressure noun

L'P@%%ﬁ?@*%@gf“’a%%ﬁ}vﬁ%?#*%He'\#@“ﬁé@‘ﬁ%@'ﬁgi liesVa) befyeen the
verper UG} PRy 19 ST ot e able otdestiE tobermy

be e greater than that qf the upper dust renoval
unﬁ"?&%ﬁﬂ’,%"éa g b qrigrdhan ine interuar betwseadhe wpperdust removal
substr ée toward the 20 carrier roller, by making the
j e‘fn'é?@ a0 dhe setfagegiithe objeehGttade dusireteyed. r enoval
unit 100 equal to the jet pressure (jet amount) from
t he uppeBughs dustaatowil unit can dBproe thekiseg-fiidrdliness.
suction pressure (suction amount) toward the | ower
dust renoval unit 100 greater than the suction
pressure (suction anmount) toward the upper dust
renoval unit 100. 25 Furthernore, the suction force
due to the Venturi effect of the |ower 11 dust renoval
unit 100 nmay be nmade greater than that of the upper
dust renoval unit 100, so as to inpart a force for
pressing the object Gto be dust-renoved toward the
carrier roller, by adjusting the interval between the
| ower dust renoval unit 100 and the rear face of the
object Gto be
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5 dust-renoved to be shorter than the interval between
t he upper dust renoval wunit 100 and the surface of
the object Gto be dust-renoved. Such a dust renoval
unit can inprove the user-friendliness. 12 CLAIMS 1 A
spot cl eaner conprising: a cleaner body having at

| east one air suction chanber and at |east one air
jet chanber; 5 a slit body fGltApdSto the cl eaner body,
and including a linear jet slit comunicated with the

air, ] et Am@feaﬂ@ﬂcénipiriﬁﬁ)@ suction slit conmmuni cat ed
with the air suction chanbér; and a cover fitted to

the cl ea ; : '
S1' t body clo B i atIB St o Bir bR EnGnp bl at least
t S . Substrate via the linear jet slit
coﬁ’r%%fLei%ga%e h the air jet chanber, so that

scattered t i cked by the |inear suction slit )
conmuni cﬁtsﬁﬂgﬁ?\ﬁw ﬁtt?ig) glerclg%%%nwve ﬁaaﬁ@?“:'d'ﬂg arlineas jef; slit

cl eaner according to claim1l, wherein a buffer space

i §°n”1"3u'ﬁ'6at?éhwmé3me@ﬁ jetrrhagekarangha linear sugtionsditigomsiunicated
The spot cleaner according to claim2, wherein the
swth&@%hﬁmﬁomﬂﬁhamb@; @ndaning air in the air suction
chanber is set larger than the jet anount of the

cl eani ngaabvef fitted tchtheasleanertbarlyeshas to soverthé @utside of the slit
mai ntain the buffer space at a 20 | ow pressure with

rémgct to the outside space. 4. The spot cl eaner
according to any one of clains 1 to 3, whereinin a

wherein 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, whereinin 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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dust renoval unit, one airjet chanber and two air
suction chanbers putting the air jet chanber

t herebet ween are arranged al ong a substrate transport
25 direction. 13 5. The spot cleaner according to any
one of clains 1 to 4, wherein the dust renoval unit
is arranged in a set of two on the front-back both
sides of the substrate so as to face each other. 5 6.
The spot cl eaner according to any one of clains 1 to

5, 5.wher eiThet dpoticksanet lackotdig td &8y 8Re b dfaih89 o84, wherein the
direction is opposite to the substrate transport

di 4@t reRovalldnit 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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