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14 NMAY 2004 LAM NATOR AND LAM NATI NG METHOD FOR LAM NATI ON TO SUB$TRAYE2D(A
BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The present
invention relates to a lam nator and |amnating nethod for lamnation to a
substrate. Mdre particularly, the present invention relates to a | am nator
and Ianinating nethod for lam nation to a substrate in which a product can

be obt ai ned. RN I 0 drieghi ably. 2.
i erarm'pq] RANH Emmm']lpm MESVBOTS IFCR

Description Re e Prlor Art A co ilter for a liquid crystal

di splay (LCD) panel i$ 2% w pf@} %UB@?QRRITE in which a | am nated
osens

sheet or plate having a pho ive layér is exposed and 15 devel oped
for each of the three colors. To produce the |am nated sheet or plate, a
lam nator is used for lamnating or 'transferring a transfer layer to a

gl ass substrate. At firgierdRovmstes 7w efatnt Solpr epared, including a
support and the transfer ?ayer overlaid thereon. The | ami nated 20 materia

is a matleri atigifd eoshdpe Infvesiieednor film The support is a base filmand

has transm ttance. The transfer |ayer iis forned fron1photosen3|t|ve
sol utd on of 6ﬂ§be5§ﬁﬁﬁqﬁ igvgRdden Thed a5e§duEPng? met ABHN25°RdVaRE ageous

over the .5 gmd as,po faeﬁﬂaq%}arpntgf 2 QAldI%L theyglass 25

substrate |s req here I's no problemof projection failure or blank

failure p&rmmumw,betmupfdsmtt havspthopr refatbed.td ra atshinatot o t he
color filter for the LCD Ranel the lamnator and | am nating nethod are

used fomnsr dednaging BethefedoshdaniBrtiPat EOi d BUBS BEXEE ¢ piEChanel |

printeda product can be obtained efficiently and failure can be
10 prevented reliably. | ' |
2. Description Related to the Prior Art
A color filter for a liguid crystal display (LCD) panel
is produced by photo lithography, in which a laminated sheet
or plate having a photosensitive layer 1is exposed and
15 developed for each of the three colors. To produce the
laminated sheet or plate, a laminator is used for laminating
or transferring a transfer layer to a glass substrate. At
first, laminated material is prepared, including a support
and the transfer layer overlalid thereon. The laminated
20 material is a material of a shape of sheet or £ilm. The
support is a base film and has transmittance. The transfer
layer is formed from photosensitive solution of dispersion of
pigment. This preducing method 1is advantageous over the
spinner ﬁethod, as no application of a coating to the glass
25 substrate is required. There is no problem of projection
failure or blank failure which would be caused in the spinner
method.
In addition to the color filter for the LCD panel, the

laminator and laminating method are used for producing a



circuit board and the like. The |l am nated material includes the syugp@f&%,-, 200
" the transfer layer, and a cover filmoverlaid on one another, and S 4
continuous and wound in a roll form For lamnation to the glass substrate
by 'transfer, the lam nated material is unwound, fromwhich the over film
is peeled. Then the transfer layer is fitted on one surface of the glass
substr at g,amatialed sHRassed hetareniad W gleainap sy e s prdihtdws, the

| am nated material is attached to the glass substrate with heat and

pr essur e cifgiug i dogndr yandafihsatldkerpe of met hod of |amination. Exanples of
dry |l am nate pes .i ncl ude nmet.hod _i.n whi gh .t he am nat ed terj.al is cut
by unit Iength%ﬁf tlﬁlgllé]l&%se 1§1ast|f§s-'tar1at éL,nC;LrHI etsheriflhéettast':ll%jg)é)ﬁn% tﬁcehe’gl ass
substrat - 3R¢ed 1Hﬁéboda1!1@ AMisfe@ i ahbiYaoli bheok agfo bS] raies are
successively fed, the [amnated material is continuously attached to ,
sur f aces iaf ctome: iglass saubbtwaeured, imnad rohenfohe. | Eprndesdnadtion o i s cut
in each position between a rear end 20 of one of the gl.ass substrates and a
front endhsf Hass, TG O of TERE @?asghgugglf‘?ﬁ?ggq PRt&AY20f ‘the above
met hods, ,Lhe,alsasSe SRS ihales Whi hovihe #aiH nakedydmigdi al fhsh had nserted
in a substrate 'cassette or a reservoir, and cooled naturally under a clean
25 envir apmasfelref bagetheisuppidried s opeebed. $trfacaecessdibe t glaset a

buffer zone for containing the glass substyrates an}j a peeler device for
the supp&EPStEpts, whichdet RasSESHORLEGeR otV it t%reg?%s%e Fdtes to
the BYT T hnzonerne " N3 Al &eRHR oGS e1 6OMpLESERAEN @ W consiauct i on,
to Ig\gjver@%*]%i'cigrl]%y 0 |héa¢t e proc?ucti on.l Furthernore, establi g‘%ment of the
cl ean esubsengeat wabRohahel ¥yndeguesesrspaces for setting the buffer. MAY
200

This is a dry laminate type of method of lamination.

Examples of dry laminate types include a method in which the

laminated material is cut by unit length of the glass

15 substrate, and then attached to the glass substrate, and a

method in which a plurality of the glass substrates are

successively fed, the laminated material is continuously

attached to surfaces of the glass substrates, and then the

laminated material is cut in each position between a rear end

20 of one of the glass substrates and a front end of a
succeeding one of the glass substrates.

in any of the above methods, the glass substrates with

the laminated material must be 1inserted in a substrate

cassette or a reservolr, and cooled naturally under a clean

25 environment before the support is peeled. It is necessary to

set a buffer zone for containing the glass substrates and a

peeler device for the support. Also, a feeder is required to

feed the glass substrates to the buffer zone. Those elements

cause complication of the construction, to lower efficiency

30 in the production. Furthermore, establishment of the clean

environment absolutely regquires spaces for setting the buffer



zone and the peeler device in a clean room The equi pnment for tf
" production becones very costly. Al so, the clean room should be zrﬁﬂw 2004
itself, to increase a running cost for the production. Another problem
arises in the nethod of cutting the Ilamnated nmaterial into portions
associated wth each of the glass substrates. Bits or dust is likely to

occur by ting i .apd:stic | a su rates . to
cause faiTtre Faey a9 PoSLer A EMRRe PR RN 6 1 OVTERERE The
f or egoi ngfqur dilec pepdantabpebecohes hesrproesanty i NkeBbi, 0BheSclafr B¥bEE a

| am nator and |am nating nethod for lam nation to a substrate in which a
product cHWulsk Rbtared LEFeLfentPylnpueras| ar upainge opsdy ditedthe 5

reliablypﬂdadg&ﬁﬁLto achieve the above and other objects and advantages
of this invention, a |lamnator for lamnation to a substrate by use of
conti suous | amnoabed nPiesiéh bgispsovindethet hethaw nat edulRi gl Alne
including a support, and a 20 transfer |ayer overlaid on the support. A
heat / pre gated| mafreripichnsot PertkeRhaseperaterd afl tho adwh sufbsthreat e wit h

heat and _pressur i the transfer layer .opposed to the substrate. A

cool er cgofggtﬁ%ﬁgﬁ%%ﬁﬁﬁ’e m%% St fe Fgégnéfbgtaﬁ%¥%rF%l9cﬁpﬁe Ferthseel s the
support tuemikige dgamst B5n Layea 23 iQmst heh sehst ratad romptbeacQel g, to
transfer the transfer layer to the substrate. I'n a preferred enboé?nent,

t he transfugel dpaédurs iphthesensftive. The cool er includes a cooling fan or
bl ower for blowing 30 cooling gas over the substrate after attachnent of

t he MAY' 2004
10 SUMMARY OF THE INVENTION

In view of the foregoing problems, an object of the
present invention is to provide a laminator and laminating
method for lamination to a substrate in which a product can
be obtained efficiently and failure can be prevented

15 reliably.

In order to achieve the above and other objects and
advantages qf this invention, a laminator for lamination to
a substrate by use of continuous laminated material is
provided, the laminated material including a support, and a

20 transfer layer overlaid on the support. A heat/pressure
roller attaches the laminated material to the substrate with
heat and pressure with the transfer layer opposed to the
substrate. A ccoler cools the substrate with the laminated
material. A peeler peels the support from the transfer layer

25 on the substrate from the cooler, to transfer the transfer
layer to the substrate.

In a preferred embodiment, the transfer layer is
photosensitive.

The cooler includes a cooling fan or blower for blowing

30 cooling gas over the substrate after attachment of the



| am nated material. The peeler transfers the transfer |ayer by seqaéa |‘pg2
" the support along a predetermined peeling line fromthe transfer | ylgﬂ 004
and the peeling line is in a direction 5 perpendicular to feeding of the
substrate, or has an inclination to the perpendicul ar direction.
Furthernore,. a half cutter is disposed upstreamfromthe heat/pressure

roller Withi{esenga 0. {eeding of the lamnated material, for cutting
the transfer layer in the 10 lam nated material at a pitch associated with

substanti al | y The gieelaf thensfdssrahe wrhhstbe 3upper bywdgardwidder nore,
a supplier noves and supplies the substrate the heat/pressure roller. A
subst r at é/1fat ERPBPTF e dEMN Iod e PTAE taTBENmest ePapdintie Jime ndred nteeri al

fromthe Jweat / ur I to t eel.er whil e the cpol er, operates.
An ej ect grr:la?rloves a%féf’ecfasf{c?hlgﬁéu&&?lgl%egof ?%rrhet He® pédl e HSGEH% nati ng
t he tBangpkependienlathe tpeekeedingl udes enguidigrdobd€£, beihg Rt atqpl e,
having a rotational axis extending in parallel with the 20 peeling |ine,
for cont &BFlAgathenstippére. Pﬁrﬁpﬁgéﬂuﬂqﬁﬁdéirﬁétéepport bent on the guide

roller away f strate,.t separate the support fromthe transfer
| ayer. Each o Q?F%%%Pp% egr %aaﬁg tcﬁgtgjreﬁo PR Y P I CHyELA e
mechani sneaopprabkaren coDlest with therstisdd ate HAtidFasie D%Flgi ally,
for advancing the substrate. A flotation blower blows gas over a |ower
surface bfMiRgtedpratardaladiaitebyinhethdyamensgemrechardsnint ahpr event

t he bs he advancing nechanismfromfl exi ng downwards. The
advandi mpiEas sl i Rogt oF PR FOR M aRer hotedovi bhy HBS 'aPFaRded | n a
directi on ofz@dvaneidGsibersabsth ot thdavifgor Pt @hégpal axes that are

substantially parallel wth
Furthermore, a supplier moves and supplies the substrate
to the heat/pressure roller. A substrate/material feeder
moves the substrate and the laminated material from the
15 heat/pressure roller to the peéler while the cooler operates.
An ejector moves and ejects the substrate from the peeler
after laminating the transfer layer.
The peeler includes a guide roller being rotatable,
having a rotational axis extending in parallel with the
20 peeling line, for contacting the support. A winder winds the
support bent on the guide roller away from the substrate, to
separate the support from the transfer layer.
Each of the supplier and the ejector includes an
advancing mechanism, operable in contact with the substrate
25 at least partially, for advancing the substrate. A flotation
blower blows gas over a lower surface of the substrate
advanced by the advancing mechanism, to prevent the substrate
on the advancing mechanism from flexing downwards.
The advancing mechanism includes plural advancing
30 rollers, arranged in a direction of advancing the substrate,

having rotational axes that are substantially parallel with



1 4 MAY 2004 one another, for being actuated in contact with the 1[%\/\/@{
" surface of the substrate. The substrate/material feeder supports e AY 2004
|l am nated naterial and the substrate upwards in feeding, and the cooler 5
bl ows the gas over an upper surface of the substrate. Furthernore, a
wi t hdrawi ng cassette withdraws the substrate fromthe ejector after

| ani nat i nghd henbtRBs| ekor! BShg Tha JAdated | al, 4! lenfed to
direct the 10 transferolrayer l‘];pvvarais, an??scgﬁﬁg‘(&:keh#g ﬁ{%lee I%%‘T’rsurface
of the suhetfiastee.cffThBheejsatisirate.t her i ncludes a transfer nechani smfor

transferring the substrate fromthe advanci ng nechanismto the w thdraw ng

cassette. The T&(ﬁ/@ﬁ‘&‘?ﬂ?%%ﬁ%?%’}%dfﬁﬁéeﬁ FURpTler  Behasimatont act
lateral ggge Rant bﬁﬂstﬂé dSs LN up%}agﬁ%{l%e&ﬁsnsubé}lé e acgogoele‘ipper

surface, or lateral surfaces of an-end suiface or the?sh

Fur t hér mblewsa tpweeeat evepr eheappetrheuswaskr atre twai Isebdithatsubstrate is
moved by the supplier. 20 Therefore, a product can be obtained efficiently,
because the cBYFEREEHEESt esdquivédikhfrayingol calecslibst wittbdrpetswedinest at i ons

of the h ur | Ler. and f.he | er.. BRI EE _DESCRI PTI ON OF THE
DRAW N@ggéégﬁg%gbo’%&’gbﬁ%t %Jaer?t Oéfdvgﬁl?%’éeslaﬁ‘rmfﬂﬁ&n&re Nt CEERFERT on wi l |
becone nbagespparent fromthe followng detailed description when read in
connection with the acconpanying drawings, in which: Fig. 1 is a side

el evation il|T8eratangratednimaterial 30isi grizntedan tel eddtreart i lthastrati ng

a SUP9|i€£aﬁg¥er layer upwards, and is attached to the lower surface
of the substrate.

The ejector further includes a transfer mechanism for
transferring the substrate from the advancing mechanism to
the withdrawing cassette. The advancing mechanism and the

15 transfef mechanism contact lateral edge portions of the lower
surface of the substrate, the upper surfaée, or lateral
surfaces or an end surface of the substrate.

Furthermore, a preheater preheats the substrate while
the substrate is moved by the supplier. |

20 Therefore, a product can be obtained efficiently,
because the cooler operates quickly to cool the substrate
between stations of the heat/pressure roller and the

peeler.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The above objects and advantages of the present
invention will become more apparent from the following
detailed description when read in connection with the
accompanying drawings, in which:
Fig. 1'is a side elevation illustrating a laminator;

30 Fig. 2 1s an elevation illustrating a supplier for



14 MAY

unit, a
plan ill
mat eri al

2094 supplying a glass substrate; Fig. 3 is a side elevatfip
“illustrating a preheater, an attacher unit, a lamnated nateri al SIW)ZUIM

cooler, a peeler, and an ejector in the lam nator; and Fig.
ustrating a relationship in the peeler between the | am nated
and. a guide roller. DETAI LED DESCRI PTI ON OF THE PREFERRED

EVMBODI MENJ s 1 fnd HE SRESENBMVENIAON In Fig. 1, a lam nator of the

invention is 10 depicted. The lam nator or a |ayer transferring

pr esent
devi ce

attacher unit

a cool i nga?%icl‘f‘rBf Bifder 2 2oPdEREe

I ncl uddiyy .a S upplay stidensflevardchanldnstitatangr ehpatkeate?, am
1Batgh

4 is a

a | am nated mat «(airi al sugglg unit 14, a cooler 15 having
YhnSURPEEt BR1E 7. 2 1SOTHRE suppl y

transfer nrohani sipqal by rgi’i(;éaﬁ 3 SURRl Y1 dnfhQt o ang, L0 of an articul ated

robot type. A hand body

he supply robot ‘hand 20 includes suction

pads Zla. A glFdss 4ulist raatela? hatuatbatkngurd acel 22aonwhiph ihs tsucked or
retained by the suction pads 2la, which keep the glass 20 substrate 22

capt ur ed B5®1Efe

recei vi

cassette 23

e SBo dyrep Laniia ted; a@ tegdigdt Aade 22 TG Bodslar + r ansf er

ng surface 22b which is reverse to the back surface 22a. A supply

stores the gl ass substrate 22. The supply robot hand 20

t akes

t he gl ass subst r at e DEFACUEDO DHITR IPTIONY OFagHEt PRE2ZERRED and turns the
ubstrate 222Etgl\¥BhaIf a rotation to direct 30 the transfer supply

gl ass s
r obot

10

15

20

25

30

preheat er 1EMBQREMENB(SS QF THE PRESENT INVENTION
In Fig. 1, a laminator of the present invention is

depicted. The laminator or a layer transferring device
includes a supply transfer mechanism 11, a preheater 12, an
attacher unit 13, a laminated material supply unit 14, a
cooler 15 having a cooling fan or blower, a peeler 16, and an
ejector 17.

The supply transfer mechanism 11 includes a supply robot
hand 20 of an articulated robot type. A hand body 21 of the
supply robot hand 20 includes suction pads 2la. A glass
substrate 22 has a back surface 22a, which is sucked 6r
retained by the suction pads 2la, which keep the glass
substrate 22 captured on the hand body 21. The glass
substrate 22 also has a transfer receiving surface 22b which
is reverse to the back surface 22a. A supply cassette 23
stores the glass substrate 22. The supply robot hand 20
takes the glass substrate 22 out of the supply cassette 23,
and turns the glass substrate 22 by half a rotation to direct
the transfer receiving surface 22b downwards, before the
supply robot hand 20 sends the glass substrate 22 to the
preheater 12. The supply cassette 23 keeps numerous glass
substrates 22 oriented horizontally. Furthermore, plural

support posts 23a are included in the supply cassette 23 for



support posts receiving surface 22b downwards, before the hand 12¢ MAN A 04
the glass substrate 22 to the The supply cassette 23 keeps nunerous gl ass
oriented horizontally. Furthernore, plural 23a are included in the supply
cassette 23 for. 1 4 MAY 2004 supporting the glass substrate 22. It is to
be noted that, instead of the suction pads 2l1a, any other nechanisn1can be

used in y e .of th | a bstrate 22
di rect ed%‘{%ﬂﬁflngo tqq%n c%:sfsoa@%bsact]%%ﬁeko thgﬁs atergﬁeq (fges o E}th’e gl ass
substr at &n&ea@rdﬁeﬂfﬁ)rs&lctar_orﬁl;ﬁdsomldﬂweﬁ@ BRdhdYe méstho isnt QHH M i on

with a vacuum punp or the like for exhaustion of air. The suction device

can opeUsed fifr asHepPer &P Pﬁ@tgﬁ‘as@nklﬁb%tbmlé eeipcd ot dihe exdiessst i on.
10 The pr 1 4 ut ed b a sup 5 and__heaters and 27.

%Qgﬁé‘%&&p% | ercrffstlt Tl ey & ‘Lé)?ng?\c | BWBPTE8°8n ¢t adi%‘e?nci ng
rol I ess 29 tagadd\aifd 1 0o £ MEGRAN BB s T.B@bélzﬁaeél on bl ongrtR8-hATaE, p'aate

shape is opposed to a | ower surface of the glass substrate 22, and
bl ows cl éaﬁtapn doeice h!eaxgl besusebsin atemiPhatodd odttht rmvagjms pmﬂpst rat e

22. The advi ;1 oI 9 cont act g | ower %urface of ortions of
| ateral &g e Tt €22 Yei ngT P BUCELORaHEVIGEaf&™ o f eed

the gl asgpsphstr aldr 23u&91\@ﬁd diherrd ahbaghesupdttads. 2 Eheogfd\f%%bﬁg
rollers 25 have a flange- forned shape. A flange portion 2 f the

advanci ngghaghstign. 29 oper ates as a guide of the glass substrate 22 to
positjon the gl ass ﬁ ztrat 22 in the width direction. The advanci ng

rollers 29 are'poBrers 15 o2 phthtet PRsér tiwpler 25 and
heaters 26 and 27. In Fig. 2, the supplier 25 includes a

flotation blower 28 and advancing rollers 29 as advancing
mechanism. The flotation blower 28 in a plate shape is
opposed to a lower surface of the glass substrate 22, and

15 blows clean air over the glass substrate 22 to float the
glass substrate 22.

The advancing rollers 29 contact a lower surface of
portions of lateral edges of the glass‘substrate 22 being
floated, and rotate to feed the glass substrate 22 toward the

20 attacher unit 13. The advancing rollers 29 have a flange-
formed shape. A flange portion 29a of the advancing rollers
29 operates as a guide of the glass substrate 22 to position
the glass substrate 22 in the width direction. The advancing
rollers 29 are positioned away from a path of insertion of
25 the hand body 21 o¢of the supply robot hand 20, and do not
interfere with the hand body 21. Note that it is possible to
use nip rollers, combined with the advancing rollers 29, for
squeezing the glass substrate 22. Furthermore, it is
possible instead of the advancing rollers 29 to feed the
30 glass substrate 22 by means of a conveyor belt, or air

directed in an c¢blique direction for blowing the glass



25 the hand body 21 of the supply robot hand 20, and do not int"ia'r{(w;ﬁ \gﬁﬂtl:h
 the hand body 21. Note that it is possible to wuse nip rollers, conbine
with the advancing rollers 29, for squeezing the glass substrate 22.
Furthernore, it is possible instead of the advancing rollers 29 to feed
the 30 gl ass substrate 22 by neans of a conveyor belt, or air directed in

an obliq I i on,for bl Qi a . 2001 ubstrate 22. |nstead
of the a vatﬂ%:#lﬁ%g% o?%'ers %%:@ﬁra?hc}eéq%@an%%ég@%a%%, rglgﬁlr e? oIJInertIﬁ%y be
used, andIEyedidapd.Na eRARCIoNIER hhe batesadl, edge Moy tionstofid he

gl ass substrate 22. Furthernore, a feed roller may be disposed to contact

an S uppélordiacitawa tsf thpelatasal sedgn twrd12ns pd thedglaes gdulsstraubst rat e
i entl re_of otation of the

22 in conpj natjon, with suffi hi_gh press f

gl ass subBstr a%{e‘lrgli‘evr\f"?ﬁeai ‘F‘.Eer% _%Jelalteelgglag% Snd3508pe _t% FRe PR hat a
path & thiperdl ABSEIDSIF atige 28148s t BESEBRLE €5225¢hS rdegPased fefaeen 10
those, to heat the glass substrate 22 at a tenperature of 50 1 degrees
centi gr agubsgEravel €8 dh dealiguttdon 36 tinduZZ icdea td yf nighnfprarsethrreay
heater, N_chronme wire heater, hot air heater _and the |like. The gl ass
subst r at 872 lﬁ?‘é‘ﬁéﬁ?eﬁl}bﬁ’tané’laﬁlseﬁ@&?éﬂfa $ P¢ ¥t fdTtrhe attacher unit 13
by the advancipg héétéﬁéI%sara?-sz*&%eagbae*ﬂgFogaattﬁ&'as tde yted by a
heat/pressure roller set 35 and a backup roller 36. The "heat/pressure
roller sgfia85 iswbsidesd o¥kr iandheppappidaty/ preeskar @ispbbkeds be3waeand 35b.
A he?§er IS incorporated in each of the 20 heatg)ressure rollers 35a and

35b. tThe™heae/ pfeditite T 192SSs SPPEET e ie2 63" o | TARBRRAF I HAET P8 40 and
the gl asﬁlosl-i@?ﬁ:ééfsec%%t&%%h er, Qmhlachd hg,d aginaled gt gpial,-40 to

the gl ass subsirate 22 by application of heat and pressure.
are a far infrared ray heater, Nichrome wire heater, hot air
heater and the like. The glass substrate 22 preheated by fhe
preheater 12 is sent to the attacher unit 13 by the advancing
15 rollers 29. 7 '

The attacher unit 13 is constituted by a heat/pressure
roller'set 35 and a backup roller 36. The heat/pressure
roller set 35 includes lower and upper heat/pressure rollers
35a and 35b. A heater i1s incorporated in each of the

20 heat/pressure rollers 35a and 35b. The heat/pressure roller
set 35 squeezes a laminated material 40 and the glass
substrate 22 together, to attach the laminated material 40 to
the glass substrate 22 by application of heat and pressure.
The backup roller 36 is disposed to rotate in contact with

25 each of the heat/pressure rollers 35a and 35b, and
regularizes pressurization by suppressing flexure of the
heat/pressure rollers 35a and 35b. Note that it is possible
in the present invention to construct the heat/pressure
rollers 35a and 35b without ﬁsing the backup recller 36.

30 In Fig. 3, the laminated material supply unit 14 is

constituted by a roll shaft 4la, a half cutter 42, a cover



The backup roller 36 is disposed to rotate in contact with 25 each \h?ﬂ
" heat/pressure rollers 305a and 35b, and regularizes pressurlzatlon g@& 0
suppressing flexure of the heat/pressure rollers 35a and 35b. Note that it
is possible in the present invention construct the heat/pressure rollers
35a and 35b without using the. backup roller 30 In Fig. the | am nated

mat eri al ﬁ%P'@ééi@ﬂ 434 hsb&ae%éﬂyi&ﬂ ﬂzmaeﬂ k|, shathsfda %g@guﬁuttef

42, a cover 20D. ' m peel er 43, a back 't ension ro
t ensi on momedf&lk@nd tAhéamthateA nahenadbdraht etl adf ted | 1akdimitddhe
lam nated nmaterial 40 is su orted bé_the roll shaft 4la. The | am nated

mat er i al ™9 udéd a %oﬁ?i or thAoF VL 55PAfH  4leransi®e | ayer,
or Phot OSemSIdd ek | fedr-01 e Jﬁgﬁadeéng épﬁeggﬁo{;g' ghfsﬁsrtm%b gl nat ed

material supply unit 14 pe cover rom I"am nat ed
mat er isal £ridhl, éltraaedesuﬂ)aj(efs dheplhetd ¢ giesisitre Tntdrerorsatilab avd,h the
| am nated material 40 oriented to direct the transfer |ayer 10 40a upwards.

There i s38A 8d§EVEEsFi{Bnteont r'oke MR SA MHAT SHoGWPOLY thd tvild nity of
the roll t 0 o] h ete
positiongggigt1:11(‘13161'r %%%fgﬁg%géés %#% Eh?a%éﬁaé %%§I§%rla %9'4%Urrect
them autadetsepblyes Thend ameaal/etamigid akrodQeirs agi usied vd:l.ﬂ:h15 the

positioning with reference to the glass substrate 22 in the wdth
di recti ohaBLBEERASBALBTLRL ﬂ@eérhgnt$ﬁetpaﬁﬂﬁaﬁédthﬁtérﬁasfﬂg dhyeri ncl udes

o 28, B PN oot B, o SR gy Y (Db shatlatn (e
40b. The(g6¥ eshdimh M AOCches wkerd iyl N HHe roll shaft 4la. The edge
position control mechanism detects the positions of the
lateral edges of the laminated material 40, to correct them
auvtomatically. The laminated material 40 is adjusted in
15 positioning with reference to-the glass substrate 22 in the
‘width direction crosswise to the feeding.

The laminated material 40 also includes an auxiliary
laver (not shown), an intermediate laver {(not shown) and the
like, which are disposed between the transfer layer 40a and

20 the support 40b. The cover film 40c is overlaid on the
transfer layer 40a. A layer of antistatic agent is overlaid
on a back surface of the support 40b.

The half cutter 42 cuts the laminated material 40 at a
halfway depth and at a size corresponding to the length of

25 the glass substrate 22. The halfway cutting keeps the
support 40b uncut unlike the cover film 40c and the transfer
layer 40a.

The cover film peeler 43. peels the halfway cut portion
of the cover film 40c¢ from the laminated material 40 to be

30 attached to the glass substrate 22. The cover film peeler 43

includes pressure-sensitive adhesive tape 43b, a pressure



transfer |ayer 40a. A layer of antistatic agent is overlaid on d hapy Y 20
" surface of the support 40b. The half cutter 42 cuts the | am nated na er%gf’
40 hal fway depth and at a size corresponding to the length of 25 the gl ass
substrate 22. The hal fway cutting keeps the support 40b uncut unlike the

cover film40c and the transfer |ayer 40a. The cover film peeler 43. peels

t he hal f t] o] e LLm 4 fromthe Jamnated materi al
40 to bew %&%tg% e%&?oat%%ﬁgi gglgﬁg%b%hag}[te932. T%eco{’1 esiﬂi‘f%jbaéé?er 43

i ncl udes qBressUnawsand £1ue &blheFiae dapepds3Rold PEESSHAE s 4 MAGLP04
roller 43c and a tape w nder shaft 43d. The adhesive tape 43b is unwound

from an &@RdSle tRpeCP¥Rr £3dm s+ s Predded adhpdiet thpecdver ifd | ar

40c. As d i pe_4 i dr awn. and .wound the tape w nder shaft
43d, thetd%(;%\‘}vglr Q‘f‘uﬁl ﬁgghﬁogi’i gﬁ?e?r% %dwjo‘&d%’ahsé%?%‘h %Jﬁt hﬂ“ea Va1 llpe 43b,
and wourdabt rémevéapeyWdilflsidiaf to 43det AgRiharoM tipd hespadhey ve tape

43b. Smal | separate segnents of the cover film 40c remal ni ng between the
pl ural gFasgsds xutat éBe2Xane wepderi shafd | 43d natoerk tietrerwath 4@hwi t hout

Th ¥ oshoniBor 8L A Rl FeBFTRGE Fr e Ttne (Ui e eH Sy 40a of
the | am patedem@i@id@ beAQrden %ﬁfea%ﬁﬁéaiogi‘Q@s ShBSSrSUS U ALE L4 Mt h the

hal fway cut line positioned at the glass substrate 22. The support 40b is

advancedinothe 1badonatedenatposali 60 wibhpuhebbtay/ peedsdre roller set 35
| ass substrate 22. The cool er 15 includes a

cool fhg air BISw H AR SO dAdor LEALRE| F oS At e8a Y BFEPS 51
operate £% fesputiid ¥ PaERkek 8k L8EUSL IR &P0IMG A kRl Qwingepoard 50
layer 40a of the laminated material 40 is attached to the
glass substrate 22 with the halfway cut line positioned at
the glass substrate 22. The support 40b is advanced to a
15 downstream position from the heat/pressure roller set 35 in
a manner together with the glass substrate 22.
The cooler 15 includes a cooling air blowing board 50
and feed rollers 51. The feed rollers 51 operate as a
substrate/material feeder. The cooling air blowing board 50
20 regularizes distribution of a flowing speed of the air. 1In
the cooling air blowing board 50, there are formed punch
holes with which the cooling air blowing board 50 has a
proportion of openness of 8 %. Cooling air having high
cleanness 1s passed through the HEPA (high efficiency
25 particulate air) filter, and passed through the punch holes
to blow the glass substrate 22. To raise the efficiency in
the cooling, the cooling air is caused to flow in outward
directions crosswise to the feeding of the glass substrate
22. The glass substrate 22 is cooled down to the room
30 temperature that is 30 degrees or lower. Time of passage of

the glass substrate 22 at the cooler 15 is one minute or

10



20 regul arizes distribution of a flowing speed of the air. In the p@glhﬁ
-air blow ng board 50, there are forned punch holes with which the cool 8
air blow ng board 50 has a proportion of openness of 8 Cooling air

hi gh

air) filter, and passed through the punch holes to blow the gl ass

substrate 22. To rai

cooling air

havi ng

cl eanness is passed through the HEPA (high efficiency 25 particul ate

is

e the efficiency | t N
caused t &'F%Bw ih coouqs'vaattrhde |arsesctsluo%n§'s(tllcarr¥(?ssjv%essglﬂ&({%en%lggdi ng of the gl ass
substrate 22.1nThend! @6SssntbsénBbeiment s €06 efedawat advediorm

tenperature that

is 30 degrees or lower. Tinme of passage of the glass

subst r at st tatattehe isoolef 1MmAnin chwimchuappPdicaGignvayf20ndatoraldt o cool

the glass substrate 22 sufficiently. t he present_.enmhodinent,. t

of advandiRF AN - sUb& B ETER Bt e dtl Gt Hoak”
pressu e gothedLMal A fadf tHReCOObiNGatil d0 OIS 14 5 Gpfaes
centigrade.” The flow rate of the air is 6 msec. However, those can be
changed Howaseaci ahber wahhbehahgeged nin tdssadiatidres syitgi zdaages har | i ke of
the gl ass substrate 22. The feed.rollers 51F§§pp rt theb%%%§s substrate 22

by cont 486 F§1CKEeSFppSriEe4GH S -Penhd HEniha

5 &

the gl aS%gubfgéat er%ﬁélgstg,g pgﬁbﬁéréﬁ-tﬂé b3ak@ bsubBebefet N2 t

cooling air

can have a proportion of openness O

bl ow ng boar

speed

and

3-15

96, the esdwaacinggsphedsappdhe 40 ast tsheyshansitreat22] eeteid al. 3010 amdn n,
tenperature of the cooling air of the coolingﬁair blomﬁn% hoard 50 can be

15 18920sgBgFe&becGAESEr &Y

strpéer BwtPatBeoPCeHETailf -cart

The peel g, 16 I8 £0Nghit Wk Yy 2adii 481 AP b83rANER can have a

15

20

25

30

proportion of openness of 3-15 %, the advancing speed of the
glass substrate 22 can be 0.5-10 m/min, the temperature of
the cooling air of the cooling air blowing board 50 can be
10-20 degrees centigrade, the flow rate of the air can be 3-
12 m/sec.

The peeler 16 is constituted by a guide rollexr 55 and a
support winder mechanism 56. The peeler 16 peels the support
40b from the glass substréte 22, A winder shaft 5é6a is
provided in the support winder mechanism 56, and winds the
support 40b in a roll form. The guide roller 55 preferably
has a diameter of 30 mm or less, should have as small a
diameter as possible in a range without prcoblem in flexing
the guide roller 55 even in application of tension in the
peeling. The support 40b is contacted by the guide roller 55
at an angle of 90 degrees or more. However, the support 40b
may be contacted by the guide roller 55 at an angle smaller
than 90 degrees.

The guide roller 55 may be disposed to extend
perpendicularly to the feeding of the glass substrate 22.

However, it is much preferable to dispose the guide roller 55

11
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support w nder nmechani sm 56. The peeler 16 peels the support 40b fromthe
gl ass substrate 22. A winder shaft 56a is 20 provided in the suppbkt MY n o
mechani sm 56, and wi nds the support 40b in a roll form The guide roller
55 preferably has a dianeter of 30 nmor |ess, should have as small a

di aneter as possible in a range without problemin flexing the guide

roller 55 .6yeRphRqARRALLE 2L PR: Pfe HENTHAN ab0ahBEngOaPeeEL DEn A hse SuRport 40b
is contacted by the guide roller 55 at an angle of 90 degrees or nore.
However, dllsssuppbstrdbb 2athy beSemnfagtedd by tfibeguamele obl epf 55 an

angle snmaller than 90 degrees. The guide roller 55 may be di sposed to
ex'?end @G’l&&uﬁéﬁéﬁcﬁﬁﬁrpg gt eRBLeR cﬁ‘h’gtq}?lﬁhe.“a}eafs‘}/%ﬁ}%ﬁ@ g’?
However, it 48, ich Jr ef &rabl @ fPofli SPO5LaL PEcYi el O Rk 33ahkeb MAY 2004

with obli quer?z;ss relative to the advancing direction A of the glass

subst sat e az2r F@a Hag oh dbeamnigle edgd heoe obl Dyuéngssepamaltdotdetod m end
suitably. The angle should be 45 degrees or less in view of practical use.
The trandher tsapgafer JaveRadOantEel ame i RRgd 408 BuANG 198p&ed%n of

the transiehch@Yer ca08aht HtLAe:S URROHo I 1 A PYLIRM BG BodRsaled 19
concent r Xt &€d*to™0on8 point Th a direction crosswse to the feeding. The
peel ed pepnt tREVERddidde W ghs phdlkal i ppinft t hevgbassnsulisd r atidt®?2. Thus,
t he advancing 10 edge 40e of the transfer |ayer 40a can be peel ed neatly
wi t hout doughtdes. ofn thee prasensubsbbalaerst  a PusTti BheoRAVERCARITs of the

JuppdPt oy A02nk] Fbgor tdtren Sarehndtmny B BB, diretdnaediide ol 1 or
55 may bgitho6AUSEEGHDe£ONE NEathd hratsedlt e dimenet,i @npbeithenf egdi ng
an axis of the guide roller 55 is unchanged. Alternatively,
the guide roller 55 may be supported by a cantilever
mechanism, and may be movable. The guide roller 55 may be
15 caused to come near in an obligue direction to the feeding
direction, swung to the perpendicular'position, and then

moved in parallel with the feeding, to peel the support

40b.

In Fig. 3, an air nozzle 59 is disposed in the vicinity

20 of the guide rollexr 55. Ionization clean air is caused to

flow out of the air nozzle 59, to eliminates static charge

from the support 40b and the glass substrate 22. Thus, the

support 40b and the glass substrate 22 are prevented from

sticking of dust or other unwanted particles, to suppress

25 lowering of quality of the product, in such a manner as

partial missing of pixels. It is also possible to utilize

other static eliminating method, such as soft X-ray
technique, and the like.

The support winder mechanism 56 includes the winder

30 shaft 56a and a winder motor (not shown)} for rotating the

winder shaft 5é6éa. The winder motor is controlled for the

12



direction, swung, to the perpendicul ar position, and then moved Ti & MAY 2004
paral | el mnth the feeding, to peel the support 40b. In Fig. 3, an air
nozzle 59 -is disposed in the vicinity 20 of the guide roller 55.

loni zation clean air is caused to flow out of the air nozzle 59, to
elininates static charge frontthe support 40b and the gl ass substrate 22.

Thus, Sraneb Pyt 40 0%99055‘.8 fggﬁ%ﬁte 2l ec8ﬁ€f2‘§fl Owe ng of

strckrng unmanfed par to suppress

quality Qfen%%npbedtlﬁé,su;rpmttoa) MRARAeHiaBse PArMbo&l t TdmSidenaitiael s. |t
Is also possible to utilize~ other static elimnating nethod, such as soft
X-ray té&chnmi ghe, hanu/Ph@S$ﬂk@ rthe%u%%bri5MMtRkQTQKQﬂﬁMﬂQﬂnSﬂPHQﬂﬂ udes

t he wi nder 30 shaft. and a nd not or ot f.or rot t he
wi nder sASPt f5&F a]ncti’égr M&P f%ec‘éﬁ?%%# o?wfghglfﬁlef zaa4
torque byeg Cofid Obly ?r"e (Mlﬁwmbontaalcqrpémnﬁ@pqno&en@tsﬂnpf ishe
support 40b’invariable in positions downstream fromthe heat/pressure

roll er sétisPbsetlo prélmaent etilgre spppdtion40trnrioed baiarhdrdone. defecits

vicinity of the w nder 5 56a, the ed posi tion contr nech nism
(riot shBRﬁ)ltrLgnsdr%ipo§ Jé‘?ﬂg egggas[i%ﬁ r SFPREEHa ‘f%

posi ti Onéuﬁéméleﬁcgﬁt?r ebrfee% thgee 6&@@@55340%@8%5@@ %FE%ttbC@f'
corrects those positions. An offset state of the support 40b can be

el i m nat elde astippat £ cadh ycan the redsipeiotatE@ tam tome tiicatli ydwri et respef-tt he

photo filmfromthe roll shaft 4la of .the |am nated terr t he
wi ndéP sharfthgeridtdleechqft of7 the Rhafes &d-h TEoBo e % O\ﬁ/roi‘étfgeam from

the peel g, 18:WhD §8HhEHEPCE hQrleedingootot BReOk@Rer shaft 56a.

The ejector 17 is disposed in a position deoewnstream from

the peeler 16 with reference to feeding of the glass

substrate 22. The ejector 17 includes a flotation blower 60

15 having a plate-shaped top, advancing rollers 61 as advancing

mechanisﬁ, and an ejection robot hand 62 as transfer

mechanism. The flotation blower 60 has substantially the

same construction as the flotation blower 28 in the preheater

12. The advancing rollers 61 contact a lower surface of

20 portions of lateral edges of the glass substrate 22. Also,

the glass substrate 22 may be advanced by means of a conveyor

belt, or air directed in an oblique direction for blowing the

glass substrate 22. Although the advancing rollers 61 are in

the flanged shape for guiding, it is possible additionally to

25 use gdguide rollers. Furthermore, a feed roller may be

disposed to contact an upper surface of the glass substrate

22, to feed the glass substrate 22 in combination with

sufficiently high pressure of flotation of the glass
substrate 22.

30 The ejection robot hand 62 is constructed in a manner

similar teo the supply robot hand 20 in the supply transfer

13



substrate 22. The ejector 17 includes a flotation blower 60 15 HaVngYaHm4
pl at e- shaped top, advancing rollers 61 as advanci ng nechani sm and an

ej ection robot hand 62 as transfer nechanism The flotation bl ower 60 has
substantially the sane construction as the flotation blower 28 in the
preheater 12. The advancing rollers 61 contact a | ower surface of 20

ortions_qf .l at. |, €dge h S C t | ass
gubstratg%fga%g%&ﬁéhgdgaﬁcgéngy%ﬁgﬁﬁzﬁ%?ﬂg %%%%@%%% l@L??? gﬁ%%éiolrected

in an oblrogue Gianec bi2ormnfdrexddediisngd e Gloas ® s whet Alae s2 ZubAltrzauegh t he
advancing rollers 61 are in_ the flanged shape for guiding, it is possible
addi ti ondRly fBciiopnspagsi 8dar are ed5SPIRRY HEt brever fBudacs 14y they be

di sposed, to_.cont.act. .an r rf of Ss.,Syhstr 2. to feed
the gl oobafgrBpRgTEa0) WRRE i WAk vsxﬁutoﬁ%r%[&%f 22 Léi%t %g%hligﬁa%pffggglure of
f1 ot abi ognef pbBeed! a8s toebsicatien2pads 63he seickChen thpbeurFand 62 i s
constructed 1n a manner simlar to the supply robot hand 20 in the supply
transf erthe glasyayupgtzapecBani skhelhapdhrdybédy reBovesi rdleudddsisn t he
ejection r 62_and t he of f. the gl as ubstrate 22.

et on SR8 kanen s At EAS oR Bt pRabR eiPRed. od " L P RLREBRERE 6.

Wien the;gkagst8URs r 8b8e29ets iadvanaed fdoMmABet A peel indbratdessuction
pads 63a suck the top surface of the glass substrate 22. The hand body 63

renoves béabngl sasovadbstiete @i rom theking dheowlalsswsub&@rafiew2€hdr awi ng
cassette 65 receives insertio f the glass, substrate 2 bei ng renoved.
Not el® hat1thn t8Gc & HF tHe gFagggs&fi‘é‘%r a‘ll% ZEETO c\ﬁntatr?qthéb%?‘%%‘?‘?oﬁﬁ?obot

hand 62, ¢ {416 £00t AglePelde e the oudrAnSiRr Jraket 49asaNsabkevateshde of
"the gl ass substrate 22
and the flotation blower 60 is reduced if air to float the
glass substrate 22 1is increased. This is effective in
ensuring suction of the glass substrate 22 to the hand body
15 63 of the ejection robot hand 62.
The operation of the above embodiment is described now.
In the supply transfer mechanism 11, the supply robot hand 20
sends the glass substrate 22 to the preheater 12. The supply
robot hand 20 inserts the hand body 21 into the supply
20 cassette 23. A lower surface of the glass substrate 22 is
sucked to raise the glass substrate 22 away from a partition
wall in the supply cassette 23. The supply cassette 23 has
a storage chamber, in which the support posts 23a protrude
upwards from each of plural partition walls. The support
25 posts 23a keep the glass substrate 22 precisely horizontal.
An upper face of the glass substrate 22 is a transfer
receiving surface 22b, and is prevented from contacting the
suction pads 2la or the support posts 2Z23a.
The supply robot hand 20 turns over the glass substrate

30 22 being sucked, and inserts the glass substrate 22 into the

preheater 12 in an orientation with the transfer receiving

14



and the flotation blower 60 is reduced if air to float the glasqy SUbaY rzge
22 is increased. This is effective in ensuring suction of the gl ass
substrate 22 to the hand body 15 63 of the ejection robot hand 62. The
operation of the above enbodi ment is described now. In the supply transfer
mechani sm 11, the supply robot hand 20 sends the glass substrate 22 to the

pr eheat er, h upgl nﬂPg td §89¥ to the
supply 25%55}'[ ?e%@%ﬁ%%?gosur ace o e g atsﬂ%nséj%%j rZ%'l sucked

to raise thke fl@sstsabsbIaher 228avay tfheopepartdd | DB, wal lflioatt hthesuppl y
cassette 23. The supply cassette 23 has. a storage chanber, in which the
support SeEEs Zubsirateudd - uFher ddasombadrade plurid pFaheatesh bl | s.

The supp%%gbégb %gﬁzzéfass gfgtq§ egggtSEQSEE tgt%$cﬂr%ch%g%y Qprlzontal

An upper stTa is a rans r 6Céiving YSrface

22b, andthe paeweRied Hoamee@ntacting the suction pads 2l1a or the support
posts 23a. The supply robot hand 20 turns over the glass substrate :30 22
bei ng sucked, Tandthesattachps ¢iss éﬁbsﬂﬁé&e92@5$nﬁ@hﬂﬂ?amﬁehéaﬁé¥ 12 in

an orientati th the transfer r 14 1.4 rface 22b

o ot corbRATafuLn Sy RohEORR LA Chit M i o ey QA U 28 i n
the prehgahgr é2thé0t£51@§fef hﬁay&facﬁ@a%@sﬂﬂeatl%n&%at-@&len&ﬁé&%aiuh%trate 22
is preheated by the heaters 26 and 27, and sent to the attaches unit 13 by

5 t he adVhacibag fivalyt erwst zgortmonh@fattla@:héramﬁf@r13ayahre Hasefskbstrate 22
2o DEPLbsthaSunshom Pl h Lhe Teverent of, the Delbye cuty ol e o
portion of qthecséRdsfes tyedafOpPladiision. To this end, the half
cuttér 42 in the laminated material supply unit 14 previously
cuts the cover f£ilm 40c and the transfer layer 40a at each
one portion for the glass substrate 22. Also, the cover film
15 peeler 43 peels the cover film 40c at the one portion for the
glass substrate 22. The laminated material 40 is positioned
by the edge position control mechanism (not shown) with
reference to the width direction crosswise to feeding. Also,
the back tension roller 45 applies tension to the laminated
20 material 40 at a predetermined level, tO suppress ocgurrence
of wrinkles or bubbles at the time of attaching the laminated
material 40 to the glass substrate 22.
The glass substrate 22 after having passed the attacher
unit 13 is cooled by clean cooling air from the cooler 15
25 down to a temperature of 30 degrees centigrade or lower.
This forcible cooling makes it possible fo peel the support
40b from the glass substrate 22 reliably without unevenness.
Therefore, it 1is possible to transfer the transfer layer
without natural cooling according to the prior art, according
30 to which the glass substrate 22 with the laminated material

40 would be contained in a substrate cassette or the like.
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10 laminated material 40 is positioned on the glass substrate 22 1 4n#AY 2004
- attached to the sane by adhesion. To this end, the half cutter 42 in the

| am nated material supply unit 14 previously cuts the cover film 40c and
the transfer |layer 40a at each one porti.on for the glass substrate 22.

Al so, the cover film 15 peeler 43 peels the cover film40c at the one

portion for the glaszgubshgat %h%zgu;[a§ J:QH%QEF 4 féiﬂ{e 4%551?0 t
positioned by the edge position control nechani sm{not shown W th
r ef er encetdbo firom Wwhet yldissestibonratesso seThe §ebdk ngpl s> ddre dack

tension roller 45 applies tension to the am nated 20 material 40 at a

pr edet er ©¥36F We P8l B lE IRPFRAAHEEL AT dcdReof eRALAR| @5 Bhe bIHREt at t he

time of achi . | am_n teri t trate 22. The
gl ass su%tsotbr'at eIng{tlgﬁt e4r’ ﬁa@lﬁ%&eﬁ?s%gg&)%}lﬁ“gﬁ%t togchéeh;% %‘%ﬁ% %?ilsiselgoo ed by
cl ean scoqlsi @@ paistefar,onnt R@iedolitle Huidddb rdawert Gsa ilsempariatud & ftnd
degrees centigrade or lower. This forcible cooling makes it possible to
peel thefeggpoct ofadhef sg@PORdE $08s$0s@bstmadtle extend] i aldl pokititpeutot

unevenness. . Therefore, it.i.s possible to_transfer fhe ansfer layer
wi t hout ﬁi?ﬁfﬂt&flgcoéc PngPeecstd; négjf"cv)e%ﬁe %é‘ia’ ors%g?g‘%cc%{rbdi r‘lagn%o tt%%e whi ch
the gl asgagHbstinhat ecddeM hbet hor| aphdatiethiBter i alay<d wol d pee:cey ai ned
in a substrate cassette or the like. 15 1 4, MAY 20S In the peeler 16, the
gui de -rophegensBaped| ast lpmesmsport- 40be fpoeding grausssubsipbtly Zn The

guide_rol]er_55 can he . exactly or nearl erpendi cul ar, to .t he feedjng of
Phe  S8ppbPE £abp HartE o P ioh epn tPe X alENBTEY TR el e Bt "2 s
i s depichedeitn which the guide roller 55 is oblique, to the feeding of

t he support 40b to a small extent. A portion of starting the peeling
bet ween t he sﬁp@@rtianmzaﬂﬂpq|mgean air is emanated by the air nozzle

59 near to the guide roller 55. This eliminates static
charge from the support 40b and tﬁe glass substrate 22. Dust

15 or other particles are prevented from sticking to the support
40b or the glass substrate 22. Partial missing of pixels can
be suppressed to keep quality of the product.

The support 40b after being peeled 1is wound and
withdrawn by the winder shaft 56a in a roll form, and

20 withdrawn or discarded. Winding of the support 40b about the
winder shaft 56a makes it unnecessary to package the f£ilm in
a laborious manner of packaging plural sheets. There is a
very small space with air remaining in the roll, to reduce a
substantial volume of the film toc be handled. Therefore,
25 discarding and withdrawal of the f£ilm are facilitated.

The glass substrate 22 after removal of the support 40b
in the peeler 16 1is supported only along the two lateral
edges because of operation of the flotation blower 60. The
transfer layer 40a is not contacted while the glass substrate

30 22 is supported. The ejection robot hand 62 places the glass

substrate 22 on the inside of the withdrawing cassette 65 as

16



advanci ng edge 40e of the transfer |ayer 40a becones concentrated &s Miye?l
- point. The peeling occurs reliably in 10 the filmw dth direction, so the
advanci ng edge 40e. is peeled neatly. Also, ionization clean air is
emanated by the air nozzle S9 near to the guide roller 55. This elimnates
static charge fromthe support 40b and the gl ass substrate 22. Dust 15 or

ot her particles are prevented, fro icking. to,.the suppqrt _40b or the
gl ass Su&ﬁ%ﬁﬁ%?%%fdriﬂté%ﬁ' 1 .Hl§£?ugh gPe A8 s arP e ™ g k) of

m §siAg of pixel's can ~be suppressed to keep

qual ity afnd kA daodusliriiie sHpRer &iA0btad t @swipings Pael Bl igpsauns and
w t hdrawn by the wi nder shaft 56a in a roll form and 20 wthdrawn or
di scar de@f Whdi njlafatidre blppert &b &beuteidetiwmdarbohafhadbda dFakes it

unnecessary .t.o ckage. the filmin,  a laborious manner_of packaging pl ural
aheot s AR ad UG98 arbrsace A4 ik FOPBRaI oh CHELL GTE Lo
reduce;, g1,3ubstaptiabt¥ol swe ofo thedf i kpnhorbe handled sothenglonRs 25
di scarding and wthdrawal of the filmare facilitated. The gl ass substrate
22 after diesotald epwaldssbgfore 4Qberitionhefpebkeenlissi subsppateed2onl y

along the two | ateral edges because of operation of the flotation bl ower
60. The Ptenéper viiharawang sa3setéenfact ed while the gl ass substrate 30

22 1s Support%ﬂ? gggsﬁjggggeea%ebgb Q%@er6%rahg%@§raﬁg4@h@s%raﬁg?%&rate 22

on the inside o raw ng cassette 65 cis 16 1 MM 2& 1| Tustrated
in Fig. layAkrthmsghféhetheansdder (Raydii4ea ofs t hengl dass swbskpasar2? is
directed downwards in the position of the, flotation blower 60, the

ej ectPondeBhEe - hanth®2eXBAERTRg AV Cfl -asky stubsti-aE8922 i RPQHRINGEEE -t urn

over the,2,gLa8S,SPRsLERhCo#2¢n8OR PE1LEANEECENL2YER ARBLBEEATRS ve

layer. After the exposure, the glass substrate 22 is
processed by a developer or photographic processing machine.
The glass substrate 22 after the processing is inserted in

15 the supply cassette 23. Then the laminator of the present
embodiment is used to transfer the green (G) photosensitive
layer to the glass substrate. A pattern for the green (G)
filter is exposed, and processed to create the green filter
on the glass substrate. Similarly, the blue (B) filter is

20 created on the glass substrate. Then a black (BK)
photosensitive layer is transferred to a glass substrate. A
black matrix pattern for the black (BK) filter is exposed,
and processed to create a black matrix on the glass
substrate.

25 In the above embodiment, the guide roller 55 is used.
However, other peeling technidues may be used. For example,
air with high pressure may be blown to a position between the
glass substrate 22 and the laminated material 40. Also, a
roll or bar may bhe attached to a distal end of an air

30 c¢ylinder or the like, and operate to push the laminated

‘material 40 in a peeling direction. Furthermore, an end of
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di rected upwards before insertion of the glass substrate 22 int ol thdMdY 208
- Wi thdrawi ng cassette 65. The glass substrate 22 after transferring the
transfer |ayer 40a for the red (R) filter is sent to an exposure 10

devi ce. The exposure device, by utilizing a photo mask, exposes a pattern
of the Rfilter to the red photosensitive |ayer. After the exposure, the

gl ass sutﬁt{ : | ogessed_b lpper o] WC sRr acessi ng
machi ne. Zélgjf%%sfgﬁ%‘g%rg?eﬁ Zaa te%rlclt‘?]r\é: procnéés)%iﬁg ng?ﬁ%g?t elgl ?érzl 15 the
suppl y casseitsH123. mdhasrt hecd ambhater e t haifdeesent1eentsadi aenttHes used

to transfer the green (G photosensitive layer to the glass substrate. A
pattern Peelify Gddn o2 7eRReF tQ EQRPHIBJINOYANCPRE0LESEEE tSHBRAEH e t he

green filter e S trat im ) arl e b ( it is 20
created gtr?%t'he%&éagg's ,%%s?ger%lfgef %erﬁa%%ﬁ%ké(éﬁ?&%ﬁgt éggﬁs@ﬁ E)é:lﬁsg‘{/er IS
transfser red16@ .2 ghiasSresbshg abelt 2habl atlkckmaind xt@at serpader ofhaH ack

(BK) filter is exposed, and processed to create a black matrix on the.
gl ass sdBessasubsitFatige 22bene afyedcrenhe chasgusyestariter 285 | Fhesed.

However, _ot her | ing_techni ques nmayv h . _For, ex | e, i, with high
pressur epﬁﬁ§sb58§$%ﬁnrg?% parepsoss&?ﬁeoﬁoéeﬁljégag he tgtfeaé r‘[l}s?'susbssturt')atter avfuf‘ and the
| am nat edynRLEr halaflfe th80glass dbstirdray amy hevial tiackeddaidedist al end
of an air 30 cylinder or the |like, and operate to push the | am nated

mat er i al supprasaipgehbmernh iy iionmorgmenér abr ehe anlaawl sofostzrawry 220U t he
guidﬁgroller 55 or a eeIiEngar may be disposed in a rotatable manner, to

rotat® tAE GOPJETIGI PEr PEELEPIt he

Also, the laminated material may be automatically
supplied by exchanging the roll. A withdrawing shaft for the
support may be provided with a roll exchanging mechanism, to
exchange the roll automatically.

15 Although the present invention has been fully described
by way of the preferred embodiments thereof with reference to
the accompanying drawings, various changes and modifications
will be apparent to those having skill in this field.
Therefore, unless otherwise these changes and modifications

20 depart from the scope of the present invention, they should

be construed as included therein.
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peeling edge in a manner to follow novenment of the support 40b. iP4sdIAYt DEDL
peel er 16 may have a feeding belt or press 5 roller. The feeding belt may
suck the top surface of the glass substrate 22 and advance the gl ass
substrate 22. The press roller may press the top surface of the glass
substrate 22 and advance the glass substrate 22. This is effective in
suppressing abnormality in nyygrents o diMe0l@ss substrate 22 10 at .the
time of peeling. Also, the lamnated material may be automatically

suppl i ed by edchaagilaginhh¢orolfbr Pamibatien by = haibsfoatd ey wuppaft may

be provided with a raoll exchangi ng nechanism_ to_ exchange the roll
aut onat | CANELNUPRSA| (RFHGRE Hate 5Pg§§ﬁia]1"nv§ﬁt3idon 1@&5”’@5@%‘ f MAPTHSskr i bed

b f. t di t i 2 St t
Lo ORISR o gmec s Lhaseel. ioichoreased ne g

acconpanyi ng

t o t hgse shipyors ,Skilild lanifiaz ol ebtprithagef ore, unl ess otherw se these
changes and nodi fications 20 depart fromthe scope of the present
i nvention, thay hemiMRFepEIedNIPLLed &£OF ndtidedinderedde 1amdnpied004

VEAT 1S CLALMED, | 5 1o44 1LagiRabor (06, ALhatian Lo 3.subshial ey use of

cont i nuolig "PaREAatd SRateSia

am nated materia I'nc

said udi ng &

support, taAdsaekr angker obpyeedover kaid eansairdte support, said | am nator

conpri si ng:

a heat/pressure roller for attaching said lamnated nateri al

to sai d substaateod¥ hEptatoahtngrexigl rarhh trnteaivd th sadsk damiapdedopposed
to rsribd su straﬁjg; agcooler for cooling said substrate with said |am nated
10 materP'@Fafy’ @

a peeler for peeling said support from said transfer

layer on said substrate from said cooler, to transfer said

transfer layer to said substrate.

A JIaminator as defined in c¢laim 1, wherein said

15 transfer layer is photosensitive.

A laminator as defined in claim 1, wherein said

cooler includes a cooling fan or blower for blowing cooling

gas over said substrate after attachment of said laminated

material.

20

A laminator as defined in c¢laim 3, wherein said

peeler transfers said transfer layer by separating said

support along a predetermined peeling line f£rom said transfer

layer,

and said peeling line is in a direction perpendicular

to feeding of said substrate, or has an inclination to said

25 perpendicular direction.

A laminator as defined in c¢laim 3, further

comprising a half cutter, disposed upstream from said

30

heat/pressure roller with refefence to feeding of said
laminated material, for cutting said transfer layer in said
laminated material at a pitch associated with substantially

a size of said substrate with said support uncut.
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a peeler for peeling said support fromsaid transfer layer on sdifi MAY 2004
substrate fromsaid cooler, to transfer said transfer layer to said
substrate. 2. Alamnator as defined in claim1, wherein said 15 transfer
| ayer is photosensitive. 3. Alamnator as defined in claim.1, wherein
said cooler includes a cooling fan or blower for blow ng cooling gas over

said substrate afte a&gﬁﬁggggg oéﬂsaégfigganafﬁd eierial. 20 .4 A

| am nat or as defined in clarm eréirn sard peeler transfers said
transfer chayefisingseparating said support along a predeterm ned peeling
line fromsaid transfer |ayer, and said peeling line is in a direction
per pendi cul ar @ tsOPRdEEhEBT BV NS UBRE r a¥RPLBiNEasaaA isnbIsitFatieota o sai d
25 perpendi.cul ar . direction. 5. A lam nator as defined in claim3, further
conprisiﬁalé hSFFngngpfedfgﬁggéd upstream fromsaid heat/pressure roller
with seferencg tabseeditRgmafeiaiad devidiatesh mbeingl safiar sedtirgesai d
transfer layer in said 30 lamnated material at a pitch associated with
subst ant anfll yaid nmated giateniledt farm apif keat/Bupporre wrlter 1@ 4 MAY
20N 6. A Iaginatgr as. d fineddin chain13 f%rther conprising: a supplier
for novi Ag*4nBeE ﬁﬁ|VPﬁ§es§Fa sGBSEPAt 8PPEAESF dRat / pressure roller;: 5 a

substrate / mejgrigbcoteedenrf AbviRY Beasahdcedhgt cata sapdtsaid lrawhmnat ed
material fromsaid heat /Pressure roller to said peeler while said cooler

oper at essanddpaalereafoerf bamimatnggandid] erahafesaldysubstrate from

10 7. A laminator as defined in claim 6, wherein said
peeler includes:

a guide roller being rotatable, having a rotatiocnal axis
extending in parallel with said peeling line, for contacting
said support; and

15 a winder for winding said support bent on said guide
roller away from said substrate, to separate said support
from said transfer layer.

8. A laminator as defined in claim 7., wherein each of
said supplier and said ejector includes:

20 an advancing mechanism, operable in contact with said
substrate at least partially, for advancing said substrate:
and

a flotation blower for blowing gas over a lower surface
of said substrate advanced by said advancing mechanism, to

25 prevent said substrate on said advancing mechanism from
flexing downwards.

9. A laminator as defined in claim 8, wherein said
advancing mechanism includes plural advancing rollers,
arranged in a direction of advancing said substrate, having

30 rotational axes that are substantially parallel with one

another, for being actuated in contact with said lower

20



said peeler after lamnating said transfer layer. 10 7. A lam naao%eﬁ s
defined in claim®6, wherein said peeler includes:- a guide rollé % 2004
rotatable, having a rotational axis extending in parallel with said
peeling line, for contacting said support; and 15 a wi nder for w nding
said support bent on said guide roller away fromsaid substrate, to

separate '%]c%’&&oréai& rQpsedgd ransfer layer. 8. A lamnator as defined

inclaim ereln each of said supplier and said ejector includes: 20 an
advanci ng nechiani snk apedablteri mscatdf@iotedy 1 saatim Subsitreateciratsdahist ,
partially, for advancing said substrate; and a flotation bl ower for_ bl ow ng

gas over SMNsHRAtyateielalof fee(ef sEBRPrate savdndédifpted dnalraitt ng
o ! St C o . Ay
Mechani S%\X‘:q \%gﬁgisgﬁg%%%’étﬁahﬂwﬁi‘% if ﬁ?&ﬁ'llz&! axgtﬁvﬁf%?&vﬁfép%ﬂo%@ rom

fl exing l'am hator as defined In alm erein said

advang nganec kari sRdmenudep eyt wialf aady afcisag d aldwertsatearranged in a
direction of advancing said substrate, having 30 rotational axes that are
substanti al | yiparal %] lgmipadee afotMFINedr Iei Fg2adt udP ed TH W act

with said | oner .20 4_MNAY. 4 rfac | d st | a pat or as
defined CR"& &MY, ﬁhewégggggﬁgngsu‘gg%%f%m ée&?i a‘{fﬁglgdelfj%‘?i%dﬁppor ({s] sai d
| ami nat edypBierital rrand spid sibstsat ervpraldsaihatfiagdisagd anthrssiad- cool er
blows 5 said gas over an upper surface of said substrate. 11. A | am nator

as definédyem-claim 1.0, further
10 12. A laminator as defined in claim 11, wherein said

laminated material is oxriented to direct said transfer layer
upwards, and 1is attached to said lower surface of said
substrate.

13. A laminator as defined in claim 12, wherein said

15 ejector further includes a transfer mechanism  for
transferring said substrate from said advancing mechanism to
said withdrawing cassette;

wherein said advancing mechanism and said transfer
mechanism contact lateral edge portions of said lower surface

20 of said substrate, said upper surface, or lateral surfaces or
an end surface of said substrate.

| 14. A laminator as defined in claim 13, further
comprising a preheater for preheating said substrate while
said substrate is moved by said supplier.

25 15. A laminating method of lamination to é substrate by
use of continuous laminated material, said laminated material
including a support, and a transfer layer overlaid on said
support, said laminating method comprising steps of:

attaching said laminated material to said substrate with

30 heat and pressure with said transfer layer opposed to said

substrate;
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(:orrpri sing a withdrawi ng cassette for withdrawi ng said substratd %r Mmys'gqu
ejector after lamnating said transfer l|ayer. 10 12. A |lam nator as

defined in claim11l, wherein said lamnated nmaterial is oriented to direct
said transfer |ayer upwards, and is attached to said | ower surface of said
substrate. 13. A lamnator as defined in claim12, wherein said 15 ejector

further includes, a4 apsigr supehanicemfan §4P8ShakinAGctaIkh Sabsiy ate from
sai d advanci ng nmechanismto said withdrawi ng cassette; wherein said

advanci nganechani sm and said transfer nechanismcontact |ateral edge
portions of said _|ower surface 20 of said, substrate, said upper surface,

or lateral suifescddPdrsaith W%?f%%%@ofaégi GTSHBEPratl@Y T4 0t % nat or
as defl negiddt Gl Bethg [Wbdle,  £0MRELSLRG-A5RY ANERLAL LA jpiRhieald ng sai d

substrate sal rate I's nove y said supplier. 25715. A
| am nat | r@iretdued tafatdean nation to a substrate by use of continuous
| am nated material, said |lamnated material including a support, and a

transfer |avedbovef| ArBLRAtERY detdiph@st dedared| aRi ARl hetMRE<Edhpri si ng

steps of: _attachin ai m.na ri.al: to said substrate with 30 heat
and press?t‘?rléi \%n%taﬁlssae?cdltgfae%s %rtp?lg)fgr%teglgﬁgée to said substrate; 21 1 4
MAY 2004 cool itng sai Uamibstied enatida a@i deFantaaiedcnaimris) ;wiastkipeel i ng
said support fromsaid transfer |ayer on said substrate being cooled, to
transf er sedddcepdhng egtemyidiows cooling gas over said substrate after

10 attachment of said laminated material.

18. A laminating method as defined in claim 17, wherein
said peeling step transfers said transfer layer.by separating
said support along a predetermined peeling line from said
transfer layer, and said peeling line is in a direction

15 perpendicular to feeding of said substrate, or has an
inclination to said perpendicular direction.

19. A laminating method as defined in claim 17, further
comprising a step of cutting said transfer layer in said
laminated material at a pitch associated with substantially

20 a size of said substrate with said support uncut.

20. A laminating method as defined in claim 17, further
comprising steps of:

moving and supplying said substrate until said attaching
step;

25 in said cooling step, moving said substrate and said
laminated material until said peeling step; and

moving and ejecting said substrate after laminating said
transfer layer.

21. A laminating method as defined in claim 20, wherein

30 said peeling step includes winding said support bent on said

peeling line away from said substrate, to separate said
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5 said substrate. 16. A lam nating method as defined in claim 15, fuhep Q
- said transfer layer is photosensitive. 17. A lamnating nethod as defi'fie 0o
in claim15, wherein said cooling step blows cooling gas over said
substrate after 10 attachnment of said |am nated material. 18. A | am nating
met hod as defined in claim17, wherein said peeling step '"transfers said
transfer I td j t along a predeterm ned peeling
line froéuﬁl%gtb%érrz)ﬁg%ﬁq g%grn%@g%das%%%r'peel ing lineis in a direction 15
per pendi cul ar 2p0Q f gedhmonef i@k iHdTs Wsaierinedhas abaimnel j naidmeid o said
per pendi cul ar direction. 19. A lam nating nethod as defined in claim17,
further eaehpoeifsisagda syp@dvémde ftengrdaisd ity gigcdindayden dnsdiufies

| am nated material__at _a _pitch_assqci at Wit b iall s{ ze of
sai d subg)tllpgf"@gv\ﬁfaﬁ XF é”‘u%ﬁ’é"% %Elé"%ta.%%z&f Eaﬁém%ﬁl%%}tﬁ%tﬁ%tahdg%ngseddefi ned
in cla M7, sfyat MyvitPNPrioSi fflepdPS s&fid MBMbBErand SEiph Yimexsaig
substrate until said attaching step; 25 in said cooling step, noving said
substr at downwagzdisd | am nated nmaterial until said peeling step; and noving
and ej ecting id strate after .| am nati said transf lLayer.. 21. A

| ami nat i ng rre?ﬁod Zggfﬂ%]frf‘ﬁé]dlq H’eézlhéﬁ%mafogie\f;\g%‘?‘gi Tt Jsr%tiz? peelF g st ep

i ncl udes gk RAicRG 19@lgd SURP b1 oPENEa 08 ébdovié&e|drﬂ91¢ﬂ>é\§ aue¥abeomrsai d
substrate, to separate said 22 1 4 1 AY 200 support fromsaid transfer

| ayer. 22aid babvhmé&tag nethod as defined in clam 21, wherein

10 24, A laminating method as defined in claim 23, wherein
said laminated material is oriented to direct said transfer
layer upwards, and is attached to said lower surface of said
substréte. |

25. A laminating method as defined in claim 24, further

15 comprising a step of preheating said substrate in said

supplying step.
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.

each of said supplying step and said ejecting step includes bl ox\n lﬂ&%ﬂfy

- over a |lower surface of said substrate advanced 5 in said novi

prevent said substrate fromflexing downwards. 23. A |am nati ng nmet hod as
defined in claim?22, wherein said cooling step blows said gas over an
upper surface of said substrate. 10 24. A lam nating nethod as defined in

*clfaim 23, wherein said lamnated material is oriented to direct said

transfer |ayer upwards, and is attached to said | ower surface of said
substrat e, ARSTRAET d0F kB mysabOBBRBEas defined in claim24, further 15
conprising a step of preheating said substrate in said supplying step. 23
ABSTRACT %ﬂtﬂ&i@ﬁ@l@tﬂmmmmﬁmwb EAN NAVHNEr METHOD FOR LAM NATI ON
TO SUBST &aﬁ{%ﬁé‘& or for lamnation to a substrate by use of

cont i nuous terial is provided. The lam nated material incl udes
a support, and s i td ayer he su port

heat /pressureAroF eiﬁag??a?ﬁ\gg %é}rﬂfﬁ%ﬁ%ﬂét ég nat%“ﬁlji)%#g? St e s‘ﬁ% troefte

Wi th heat coartdmressulanthbbethedtteansilerid ayesvope@sed M t Naniauksly at e.
A cool er cools the substrate with the lam nated material. A peeler peels
the suppoREterdml HGkudRT e PEPEPTSn BRE sulRhatasensiomthettonkerr t o

transfgr &Q§e&f38§é§ialhay§£ 19.d h%uEBQS%Eate Fﬂeat?pressure roller

attaches the laminated material to the substrate with heat

and pressure with the transfer layer opposed to the
substrate. A cooler cools the substrate with the laminated
material. A peeler peels the support from the transfer layer
10 on the substrate from the cooler, to transfer the tfansfer

layer to the substrate.

FIG. 3
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