o [ - 1 OCT 2004 SUBSTRATE FEEDI NG DEVI CE AND METHOD BACKGROUND OF THE
I NVENTION 1. Field of the Invention The present invention relates to a

substrate feeding 5 device and nethod. More particul arly, t@ae‘i r{z@pe@m
invention relates to a substrate feeding device and net hod adap 0
feeding a substrate to a | am nator, and capable of easy control for

adj ust nent eve | ' r SGlkRL | ed to the
Prior Art 10 AS%%&I?%;&:%P%%EE%E@GJnﬁgflﬁdwﬁstﬁﬁﬁﬁbﬁ ay panel
(LCD) and plasnma display panel (PDP), and has a structure including a
transparent glass substrate, patterns of color pixels of red (R), green
(G and blue (B) col ors,pmuktrouNmacy e MNvwvETION| ack col or (BK). The
liquid crystal display 15 panel (LCD) and plasna display panel (PDP) in a
| arge silze Fdeddigdd thendmEBIBACDAI t hough the gl ass substrate has such a
consi derabl y, smal | _t hi ckness .1-10 a wdth or.length of §he glass
substrate is iekeqlglest%n%elﬁv?r%?é?nofe?l%gs EI,%(? p?oaﬁgg%f:%%ec eoe'réijgfter, a
filmgrashiee apihadthsd.20mvet! pkPe¥Ga1d1 ¢ herdd | prddansiaivdmifng,

| am nated material is prepared, and includes a photosensitive |layer or
transf erelfitem tA hasbhatoatesfeepbhy efewicd ame nettiothtasthmmcerficat |
transfers the transfngtfi Imto a SLirfa.ce of the gl ass ubstrate

t r anspaf&fEingy a1 FELETFAPNLT off. HATEMEP D5 BRfoSARe i 08 &Y es 1i ght

to the LoaRSHEr £bil MaLREHGA 12 evEBS iRRY BNG i RpT RIURL RYLLLEI N, SO as to
expose the transfer II'm The glass substrate after being exposed is

processed Desardetébop@eladkel e, the PoriowraAptedet erm ned pattern of
pi xel s and a_black matri x. The S%I ass substrate is sui)pl jed 30 to the

| anilfat or at 2aCPLYI GHL o &b 859% 18 Aol f9BAfaprystal display panel
(LCD) and plasma display panel (PDP), and has a structure

including a transparent glass substrate, patterns'of color
pixels of red (R), green (G) and blue (B) colors, and a black
matrix of a black color (BK). The liquid crystal display
15 panel (LCD) and plasma display panel (PDP) in a large size
are used remarkably. Although the glass substrate has such
a considerably small thickness as 1-10 mm, a width or length

of the glass substrate is likely to be 1 meter or more.
To produce the color filter, a film transfer method is
20 well—known.' In the £ilm transfer method, laminated material
is prepared, and includes a photosensitive layer or transfer
film. A laminator is supplied with the laminated material,
transfers the transfer film to a surface of the glass
substrate transparent, to effect lamination. Then an
25 exposure device applies light to the transfer film through a
mask having a regular pattern, so as to expose the transfer
film. The glass substrate after being exposed is processed
in a developer machine, to form a predetermined pattern of
pixels and a black matrix. The glass substrate is supplied

30 to the laminator at a regular dinterval in a horizontal

1



'H 1 'OCT 2004 orientation, to laninate the transfer filmto the transfer
surface or an underside of the gl ass substrate except for marginal regions
outside the transfer region. Exanples of devices for feedlng'ihkﬂbu§m$
substrate to the |am nator include a device of JP-A 5-008833, in which a
pair of wal king beans are noved up and down, and back and forth in the
feeding direction, to feed the gl ass substrate Al so, a device disclosed in

JIP- A 2000TAgabad Iatel deeslgninate bag| BFanfaet nfLhBvES| ENfedRARSERE for
f f f
transferrjng.the glags ﬁﬁﬁtgk!gi%ggﬁt ﬂ‘{scsraé&ﬁétf& ”g%@ﬁfgt (Erzf eedi ng.

Furthernoré, a device' in udes™ a r obo

hol di ng anedfieed redike sgloatsiskbsheateanddweyeegibhose known types of
substrate feeding device have a problemin that a structure or control for
mechani cal §Xﬁﬁpéﬁﬁlpfeﬁﬁvﬂ§@§|ﬁ@r'§eéﬁﬂﬂén§h? géagresubstraés #§ t he

gl ass trate.at a regular interval . Furthe r known hnlques
are cgpagﬁg gFmEngpan %s ra gs g %rgP ?§§e§°8999h §|gﬁh&?§|C|ency or
si mpli ci pYilen oF %Mﬁé%&rﬁ@t gref @@deagu@e\ancae dcéh SUMBRYaEk EHE

| NVENTI In view of the foregoing problens, an object of the present

i nvent i offiorsht dnpthei ﬂeeéllsgnb@umtemmedim@aﬂa@vlt@@ gda¢ smsthsdratenhi ch

ef ficien in feedin Qi CEess & can.b set hi ? even in
2 si i oAdEPach REvige MR TRTSto oty ANY pededR, PraReroRPed
provi de ga138Psth&}£n %féﬂ}dﬂéjﬁt\ébﬁ%n%ﬂs”e*félﬁdt@éiﬁ%@ﬂ:ﬁfg theedhBgsa
substrate to a lamnator, and capable of easy control for adjustnent even
W t hia ssupbkerateuctiimam |qnerd@mhi@tachheveanhéhabovdﬁamd 6ebdinghj ect s
and 30 advanta%es of this inventign, a substrate feed| nethod for 2
Furthermore, a device in JP-A 2000-277587 inc u es a robot
hand for holding and feeding the glass substrate.
However, those known types of substrate feeding device
have a problem in that a structure or control for mechanical
15 intermittent feeding is extremely complex in feeding the
glass substrate at a regular interval. Furthermore, no known
techniques are capable of treating substrates of plural types

with high efficiency or simplicity in a single substrate

feeding device.

20 SUMMARY OF THE INVENTION
In view of the foregoing problems, an object of the
present invention is to provide a substrate feeding device
and method of which efficiency in feeding plural successive
substrates can be set high even in a simple structure.

25 Another object of the present invention is to provide a
substrate feeding device and method adapted for feeding a
substrate to a laminator, and capable of easy control for
adjustment even with a simple structure.

In order to achieve the above and other objects and

30 advantages of this invention, a substrate feeding method for



i

*1r, I OCT 2004 feeding a first substrate and a second substrate succeedi ng
to the first substrate is provided. A substrate distance defined between

the first and second substrates is adjusted by selectively‘iefqg?PliHE
first and second substrates, to 5 set the substrate distance a 0
predeterm ned first distance. After the substrate di stance has reached the

first distance, the substrate distance is shortened by controlling the
first ak§c8dBOnd LdBsts FUESTAtEERNG SEGQEAC EYPEEEdfe FUCTESRISE

another, +b0 (1 #¥%EUBabEREEd! 62%:8Alnch SeRNDLLBEAREE ahd Bl ef than
e subst at e se

the first distance. After ?% ate I stance 1S se cond
di st ancedefthaefii betward steomdrssubatir skesndr eubedrates pieddatjaciicmed
ej ecting speed, to keep the substrate distance at the second distance.
Accor di nBYt §edeetthaelys feadis e kst i apd gecandsgpbstagteteediong

device inclu j i f r for feeding a first substrate at a
predetg’erﬁ‘lg{ﬁe gejsg% S?énrgacéepe%g&t%%%? Péa%tp%%(ge% lgré r|lendg & &der lFé:g&s?ea second

subst r at Bft §HCER® Ok ilgs £ La td @i 4 fficess Ul e Heaane trhese askichackeeder. A
di stance determ ner checks a substrate di stance defined 20 between the

first antheeswhsitzabstdisiendy icormpwntsmedibyh centpodddngr fheedifisitst

di st ance. control unit adjusts_.the. substrate distance el ectively
ari vi ng o Srauid mtReaates ThareRaiad it fet Bl Sl EE e S et 1 at o
di stancea@btihde, £brsbtdtrtanessepsPEdaNgthRca StshanegoHgt g1atAhRa si gnal
25 fromthe distance determner, and after the substrate distance has

reached sherter sttivimst divee, filmetcodisbancmit dfdetenithg t hebstbsteat e
et R e R
di st ances s HeE0NE 3¢l 8taRCEr-SHOES i RN 18 g ShediaSt 2BCRecheN the
control unit driving the ejecting feeder and the stocking feeder at
the substrate distance at the second distance.
According to another aspect of the invention, a
15 substrate feeding device includes an ejecting feeder for
feeding a first substrate at a predetermined ejecting speed.
At least one stocking feeder feeds a second substrate
succeeding to the first substrate toward the ejecting feeder.
A distance determiner checks a substrate distance defined
20 between the first and second substrates by comparison with a
predetermined first distance. A control unit adjusts the
substrate distance by selectively driving the ejecting feeder
and the stocking feeder, to set the substrate distance at the
first distande according to a distance determining signal
25 from the distance determiner, and after the substrate
distance has reached the first distance, the control unit
shortening the substrate distance by controlling the ejecting
feeder and the stocking feeder in feeding sequences different
from one another, to set the substrate distance at a second
30 distance shorter than the first distance, then the control

unit driving the ejecting feeder and the stocking feeder at



' '3 OCT 2004 the predetermined ejecting speed, to keep the substrate
di stance at the second distance. Furthernore, a receiving feeder is
supplied with the second substrate, for feeding the second ;'S‘ubsﬂ[i;htzggz,
toward the 5 stocking feeder. The ejecting feeder feeds the first
substrate to a lamnation roll. The control unit, in the feeding sequences

different . fromone another, drives the ejecting feeder at the -
pr edet er nilfed PEPEELERE 186 eI ARHLRY s FRFEVrest P h& e c kPR TPTEeRe? at a

hi gh spe%%@% %Lhaghé %ﬂrﬁg%ﬂﬁ t 'ef eeding speed, and starts

measuring elapsed tine 1n response di stance determ ning signal, and
when t he el apged-thefmor@ESa Upeteigihyr Hegieddeier supplibd i tthet e nes
that the substrate distance has becone the second distance. 15 The

| ami nat | &¢aosid substgpther feupheeEtnGitlie ISeFORd EUPSHERERT BPWaThetrani nat ed

e ] JRIGD, PoRHRRETL 09, 2GR el OYEERR! R0 i RuRPOT L

m nat es fans mto e first substrate by

at t achnegiupatiiatheao and apriesxurdn v 1The di stance determ ner includes a
first stop sensor, positioned dowstreamfromthe ejecting feeder, for

detecting a TeactcaftzpX ronitedga dfhe hEe¢ding sehvenges. dgmnkt stop
sensor i ositioned d stream.fromthe stocking feeder, for detecting a
reach of %ipof"r oﬁpeedﬁlélog:\li%trhe cdorr® 2§Q§Jbset3re§itel%gA gffﬁeéf{ﬁli sattar?ﬁ sensor
i s posit Hopad redpunal @B 5oL oMM SEPRo SARE PR sl Heh & HddiSitng

di stance, for detecting passage of a rear edge of the first substrate.

The dént fekdami &t anhighpspeedtbide¢ectham themateddramined faadiinand

second stop sensors, stops respectively the 30Q %j ecting feeder and the
stockingspggéerangos§§rF§ mea dng elapsed time in response to the

distance determining signal, and when the elapsed-time comes
up to a first predetermined time, determines that the
substrate distance has become the second distance.

15 The lamination roll is further supplied with laminated
material, the laminated material includes a support, and a
transfer film overlaid on the support. The lamination roll
laminates the transfer film to the first substrate by
attachment with heat and pressure.

20 The distance determiner includes a first stop sensor,
positioned downstream from the ejecting feeder, for detecting
a reach of a front edge of the first substrate. A second
stop sensor 1is positioned downstream f£from the stocking
feeder, for detecting a reach of a front edge of the second

25 substrate. A pursuit starting sensor 1is positioned
downstream from the second stop sensor at the first distance,
for detecting passage of a rear edge of the first substrate.
The control unit, in response to detection signals from the
first and second stop sensors, stops respectively the

30 ejecting feeder and the stocking feeder, so as to set the

substrate distance at a distance LO that is shorter than the




' ‘substrate distance at a distance LOthat is shorter than the 4 ~*10CT200S
first distance, and then prolongs the substrate distance by driving the

ej ecting feeder in keeping the stocking feeder stopped, andtwni DETt PEn4
substrate distance is prolonged, determ nes that the substrate di stance
has reached the first 5 distance in response to a detection signal fromthe
pursuit starting sensor. Furthernore, a first r%losition sensor is di sposed

gpst Leamﬁirr(ﬁﬁ tq‘ife';té‘}rtc'&'i G ddtfdr PEOOTE 4G P RstEats HStansg P e fed
y the ejdgitrx}sz{}ﬂgp agdles %eétfx?gg(r)fgeﬁgf' Ehoggéﬁéﬁgr‘%ﬁ% 's%o@?%@?%éﬁ?ﬁ ream

fromthe osition sens at the s | stance, detecting the

second suyhsipmice, fedd byhile sheckisuigstester dikftahke skeomdcduhriadt e
reaches the second position sensor before the first substrate noves past

the firsdetyesmings $easoihet RBRStRAteoRi FbrNeHhi e sieadhate s {iFRT t he
bst rat e .di ' { th . di_st d th
SUubstr;a gn%;tg@q%%cﬁn{)y %&;%Els% to ah 42 8N gégglgrﬁ i’&‘%%ﬁve R SQ{r%QL s the

subst rat ance 1 VI e ejecting epi n he “st ocki ng
f eeder skeppednglkRensemi.rol unit, when the substrate distance is shorter
than the second di stance, drives the ejecting feeder so as to 20 prolong

t he substr at eFairshggeerever at hd ixstonposiidionce seasd@raf ter HASPESShnce

determ ner outputs.the distance .determning.signal _upon com ng.of .the
subst r at SPGREERTLERA T SISt sTanear - ohh D RRkePREReuElry 20344 ot ance

by driviagsthatet atdd ngyf eadere flctdify hEgbaspeed.a t 9es6hat Pesidaoaubstrate
di stance at the second distance. Furthernore, a third position sensor is
di spdsedsenpstr dandisprsedhadsimora fawm she, £1ost deasiction semsdd edt
S o hob s TR | Fhr Behieph g BERLALCBun3IATs lil! SPOseC
by the stocking feeder. If the second substrate reaches the
second position sensor before the first substrate moves past
the first position sensor, then the control unit determines
15 that the substrate distance 1is shorter than the second
distance, and prolongs the substrate distance by driving the
ejecting feeder in keeping the stocking feeder stopped.
The control.unit, when the substrate distance is shorter
than the second distance, drives the ejecting feeder so as to
20 prolong the substrate distance over the second distance, and
after the distance determiner outputs the distance
determining signal upon coming of the substrate distance to
the first distance, shortens the substrate distance by
driving the stocking feeder at the high speed, to set the
25 substrate distance at the second distance. '
Furthermore, a third position sensor is disposed
upstream from the lamination roll, for detecting the first
substrate fed by the lamination roll. A fourth position
sensor is disposed upstream from the third position sensor at

30 the second distance, for detecting the second substrate fed

by the ejecting feeder. The control unit, if the second



'30 t'he second di stance, for detecting the second substrate fed by the

ej ecting feeder. The control unit, if the second 5 200 substrate has
reached the fourth position sensor before the first substrafes nQYes: @ﬁst
the third position sensor, determnes that the substrate dlstance i's
shorter than the second distance and prolongs the substrate di stance by 5

driving am nation roll in keeping the ejecting feeder stopped. The
Ianlnatl5H%P5Fpt@bﬁﬁﬁcF?a§Pepe§§P gﬁérFPaﬁ§ﬁéF1°Pe§PBﬁ°6TbPﬁ@ﬁQ e

substrat ¢ ;£ | agbaatihen, Ma@egr §é€r B9 A5 %fg{eﬂo Bell middl e of a

substrate | ower surface. Each t he receiving oCKi ng

f eeder addtemeainejsedthaty ﬁmdaamsmﬁwlecslsaté:ﬁ@@eis nesbanksMehan gweporting

a |ower surface of a pair of lateral edge portions of the first or second
subst r at E2CoRY {&FSEARER ng Ae PTPLENGF Jdeonsubstibsteatdistance abaral edge

port | 3nSabelifgs tnd JARGAARY Tortd )l POSEANO AL AL EL L 180ERRa0r o)

t her ebet ween. he at 'least oné transfer

regi ons ateppgad in a train transversely to feeding of the first and
second substrates. The feeder nechanism includes first and second side

f eeder roIIerghﬁcwlqﬂﬂﬂﬁﬂﬁﬂﬂhgrQQltrﬁannQ#sﬂ agdgkepot t icoves bfabhEefirst or

second s trat s ast on 1. ddl e er roller supports an
internedygﬁlégp§?tF§n 58 iSite #Eﬁéi é (ﬁﬁmﬁﬂﬁﬁﬁﬁpsu ?r 5F@nBEeheen the

plural tregséerisegbensa Ihe af efdRr JTRANANI SR 11 HdeBopb HT BhrEQLAL abl e
feeder 25 rollers. The plural feeder rollers include first and second

groub%(ﬁa¢QeQ§rthﬂlnﬁQ$1W§nﬁ1fﬁedﬂe f tedestpokliegs fieeddre ard rshegroup
|nclude§3 eéé&ﬂéﬂfégggé 1né1&% Ian%% %%%thgghanlsm for supporting a

lower surface of a pair of lateral edge portions of the first

or second substrate, and for feeding the first or second

substrate, the lateral edge portions being éo disposed as to
15 dispose the transfer region therebetween.

The at least one transfer region includes plural
transfer regions arranged in a train transversely to feeding
of the first and second substrates. The feeder mechanism
includes first and second side feeder rollers for supporting

20 the lateral edge portions of the first or second substrate.
At least one middle feeder roller supports an intermediate
portion defined in the first or second substrate between the
plural transfer regions.

The feeder mechanism includes plural rotatable feeder

25 rollers.

The plural feeder rollers include first and second
groups of feeder rollers. Each of the feeder rollers in the
first group includes a roller body, and a flange portion,
formed to project from a periphery of the roller body, for

30 contacting and regulating a lateral edge of the first or

second substrate.



" fornmed to project froma periphery of the roller body, for 30 contacting
and regulating a |lateral edge of the first or second substrate. 6 r 9 OCT
2004 The feeder nechanism further conprises plural nip rollers,, disposed
hi gher than the feeder rollers in a rotatable manner, f5?1n6§3iag4the
first or second substrate in cooperation with the feeder rollers. Aroller
shifter 5 shifts the nip rollers between a nip position and a retracted
position for Thetifegedtr fmechamisseddithfiibscoapaifsese. plagalhePdbre, a
nip sensor _is_disposed near .to.the roller_shifter, for ecting a_front
edge of FﬂéiPF?st +S%%%%ﬁdh%ﬁﬂ%ﬁr P‘Tﬁéeco ?%ﬁruﬁ?gﬁé%% rggé e
rol ler sphibehpielRafifbs,t BErNhPppohhetnbnsibetnbp BeSbhaOBuBRitk-atEhe nip
sensor outputs a detection signal, and sets the nip roller in the

r et r act etin posiopieaa tvloinl evittte the Seeder wvoipers.a forrolbercshdfitesi gnal .

The ej ecting feeder |ncludes plural ide rollers, 15 rotatable ahout a
r ot at %on%‘i‘i%ﬁ stliehaﬁllﬂ o §FQHEF§F?8U‘%‘V%W RO P a,}n.ﬁ Fa(’f&%&acttﬁ 1l‘J i rst

substrat ?siﬁi?ﬁeﬁ&aééﬂﬂin& tRbef plsedge Qbcthe Lhbstrsbbskrake. A
shitter nec

hori zont anismsupports the guide rollers in a shiftable
manner, and Eatisesmidre 0w dépr skheos 19 ditpddedl fmieast toulider abélemr a 20
predeterm ned feeding path while the nip rollers are in the retracted

posi t i onshifkeRer kpFedehesthpry anddRati SRS it thierskceF vPRgOo Heeder
with the, gecond, substral &0t 8 00kn PENERL tEREK Snathal DAL L BR; FRERNd
substrate’i’s déjtsposeg[;hat c{che recel ving gé ?eeger. \AV\/{h}Iq%e t he st OCE sensor
out pub s SetetEed iip Sdiliadn in e i Posdriibni whithet shehaipupphygorechani sm
fromsupplying the receiving feeder with the second substrate.
outputs a detection signal, and sets the nip roller in the
retracted position while the nip sensor outputs a non-
detections signal.
The ejecting feeder includes plural guide rollers,
15 rotatable about a rotational axis that is substantially
vertical to a surface of the first substrate, for regulating
a lateral edge of the first substrate. A horizontal shifter
mechanism supports the guide rollers in a shiftable manner,
and causes the guide rollers to set the first substrate in a
20 predetermined feeding path while the nip rollers are in the
retracted position.
Furthermore, a supply mechanism supplies the receiving
feeder with‘the second substrate. A stock sensor checks
whether the second substrate is disposed at the receiving
25 feeder. While the stock sensor outputs a detection signal,
the contrel unit inhibits the supply mechanism from supplying
the receiving feeder with the second substrate.
Furthermore, an auxiliary stock sensor checks whether
the first substrate is disposed at the ejecting feeder. When

30 the auxiliary stock sensor outputs a detection signal, the

control unit allows the ejecting feeder to feed the first



‘> Furthernore, an auxiliary stock sensor checks whether the first substrate
I s disposed at the ejecting feeder. When 30 the auxiliary stock sensor
outputs a detection signal, the control unit allows the ejecting feeder to
feed the first 7 J substrate to the |lamnation roll. Furthg;npn -an_
auxiliary stock sensor. checks whether the second substrate i‘s “di'spgged at
the stocking feeder. Furthernore, first, second and third heaters preheat
the 5 fi sgbstratectnd tdgbdamanatdosposdd-at respectively the ejecting

feeder, the stocking feeder and the receivi f eeder 0 ta

{enper at ure bRt BATPBF Sop@rari B gr ohe It AT oh FOPFRS, RESTRPR
second apfet BbkAnBealiBEEra®Bek 8t uRdpbobaane! kaat keBcRfinfedbedbl i rst,
second and third 10 tenperatures, the first tenperature being higher than

the target tEapthatnowes, tfhigathi sécbedpandt therddientdmmvarahieat thee t ar get

tenperature, and second fe rature being higher than the first
t enperat FFEStERIR G 1 gBE’F‘Fré‘&?on LaRASeRi 1At h&atRRS iV e d 15

pl ural h&j%ﬁ%éﬁ%f%@%ﬁérFQﬁﬂi%Ebéhhﬁgfféeée£Qﬁﬂfﬁﬁ&y&%ceﬁ%ﬁ%bakébﬁer

Furt her no orizontal novable dévice supports the feedér roller in a
shi f t abl €o neaanetatgeans vissngsd ya turd eediapfedf flore bipeshtdot sedondhe
substrates. 20 Furthernore, a flotation blower blows gas to a | ower
surface biMinatipRstTetlsechid stibsttat eSeEanpy #RE ngHEg heehghtsm for

pr event g, A, Substs it el LA Rr 0ROy Fhexing updgh GhAvihY raThe

| am nat e er 1 ncludes a cover overlard on the

t r ansf ertdmp&iratupepeelakl & iranetemfdiea twoy ebeLhbmhiigheeel doaid r ehet he

transfer filmin a position
target temperature, the third temperature being lower than
the target temperature, and second temperature being higher
than the first temperature.

Bach of the first, second and third heaters includes

15 plural heater elements controllable for a temperature
separately.

Furthermore, a horizontal movable device supports the
feeder roller in a shiftable manner transversely to feeding
of the first and second substrates.

20 Furthermore, a flotation blower blows gas to a lower
surface of the first or second substrate fed by the feeder
mechanism, for preventing a substrate middle portion from
flexing under gravity. !

The laminated material further includes a cover f£ilm

25 overlaid on the transfer film in a peelable manner. The
cover film is peeled from the transfer film in a position
upstream from the lamination roll, and removed from the
laminated material.

In another preferred embodiment, furthermore, a stopper

30 mechanism is shifted by a control of the contrel unit, and

contacts and stops the second substrate after the substrate



‘upstreamfromthe |lamnation roll, and renoved fromthe [|am nated
material. In another preferred enbodi ment, furthernore, a stopper 30
mechanismis shifted by a control of the control unit, and }-qog}ga{ctzgggnd
stops the second substrate after the substrate 1 8 1 OCT 2004 di stance has
becone the second distance, to prolong the substrate distance. The control

unit, whe t@e stogger nechan%ﬁn1%&ptagis thg sgconq:sub§t&gte, éﬁarts
neasuri nd - anh alr?acfeap § ttf%o,mean Wher THE eii:éﬁ B4°Tr me-CohEs uBgto & second
5 predet eqiiNedhid Mis@8heeM neenthalodtiesubat £ at grdlirst 8A6e stRspL&OME U
to a third distance adapted for |am nation. The stopper nmechanismis

di sposed mohastisgamohtartshsheepecondgstibetest e anst amwa an et ineeraman

inserted position and a._retracted sition, and when in the inserted
bosi 11 on SLapsEoftiifes 2Pt BHGA EBGI BHIPEEH LHIG (RONGT 1P A & SERRAL

subst rat 85 ARG MIGRA RS, T@EQGhHLPOPRLL OBnel SuBWRY-aEOM 1 dihdeedi ng

path. The control unit sets the stopper nmechanismin the inserted position
upon novaasniconie tipe to rastthisdb stisatbe ceastlaplte ds ttopp damimahdrminsm and for a
reference tinme 15 equal to or longer than the second gr edeterm ned tine,

stops the sed8fd SHRFaRChaRi < 117 FhpResed EAENFEFERBNEEM e sets
the stoppgL FEGRABLEALLN #‘c? f&i e %@t&%.%ht LA n 8L L, Q%&%(ﬁg d{i¢ second
e. e ethird di

substrate; so as to set't substrat Istance at t stance. 20
Consequent Instrdctéed ppssillieni n and Wisén atie feedi igsedegdicoadictirai hod to
raise efficiency in feeding plural successive substrates set high even in
a si Afl epsptgadgse. intor thefRerdng tPaEhpsiksi bhe tBirekd andusasont® to a

am nat of,j,0, 80+ §85Y a8 WAk 17 +AM HSLEM L YL MW1dh 2 15 away £rom
the feeding path. The control unit sets the stopper
mechanism in the inserted position upon movement of the first
substrate past the stopper mechanism and for é reference time

15 equal to or longer than the second predetermined time, stops
the second substrate, and after lapse of the reference time,
sets the stopper mechanism in the retracted position, allows
feeding the second substrate, so as to set the substrate
distance at the third distance.

20 Consequently, it is possible in a substrate feeding
device and method to raise efficiency in feeding plural
successive substrates set high even in a simple structure.
Furthermore, it 1is possible to feed & substrate to a

laminator in an easy control for adjustment even with a

25 simple structure.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objects and advantages of the present
invention will become more apparent from the following
detailed description when read in connection with the

30 accompanying drawings, in which:




25 sinple structure. BRI EF DESCRI PTI ON OF THE DRAW NGS The above objects
and advantages of the present invention will becone nore apparent fromthe
fol lowing detailed description when read in connection with thert3fhgs
acconpanying drawings, in which: 9 nn Fig. 1 is an explanatory viewin
side elevation, illustrating a lam nator for transferring a transfer film
to a glass substrate; Fig. 2 is._a plan illustrating the glass substrate
with 5 a trafdfer rl_eg?‘ﬁn;ar_Fi &Xp\%ain?té’rﬁergbﬁgti% igﬁji‘{}‘st &telvr?_d”:frb'orti on
of a Sugitlh%tt‘%aftﬁ‘ﬁ%' B9 1dRYhS€or FESr 1‘.‘réx§s@éb:ﬂi—lpzi aDalQns AW i1 RIGN,
illustrating the sUbstrate feeding device; 10 Fig. 5 1s a perspective
i1l ustrat adasspeubistradie; anot her preferred substrate feedi ng device
wi thout flanged feeder rollers; Fi % 6 is a perspective illustrating a
portion of stffH- #ndthér PIASf dil¥g taibdnPatber 8da58g SYPFtEe traviiid® a
stopper .1 ' .Fig. 7 is an explanatory viewin plan, illustrating
an, g)ddlat i%g%%%%r@e e rlg%il'enbodi ment in which a plurality of transfer
regi ons are detigr.maedsf ar peardpwiting t beltsensteng &i [por2biDEGAl lsED
DESCRI PTI ON OF THE PREFERRED EMBODI MENT(S) OF THE PRESENT | NVENTION In
Fig. 1, aubakraipofeeding defieped, with which a substrate feeding device
s used. The Lagingtor 10 95160085 WAk B $1ENSaL R G ARAPHhel 1. an
attacher 12, a

substrate feeding device;

10 Fig. 5 is a perspective illustrating a portion of
another preferred substrate feeding device without flanged
feeder rollers;

Fig. 6 is a perspective illustrating a portion of still
another preferred substrate feeding device having a stopper

15 mechanism;
Fig. 7 is an explanatory view in plan, illustrating an-
additional preferred embodiment in which a plurality of

transfer regions are determined for laminating the transfer

£ilm.
20 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S) OF THE PRESENT INVENTION
In Fig. 1, a laminator 10 is depicted, with which a
substrate feeding device 1is used. The laminator 10 is

constituted by a preheater component 11, an attacher 12, a
25 laminated material supplier 13, a cooler 14, a peeler 15, a
substrate ejector 16, and a contrel unit 17 of Fig. 3. A
transfer f£ilm or photosensitive layer 1is transferred to a
transparent glass substrate 18 in a transfer region TA as
illustrated in Fig. 2.
30 The glass substrate 18 is supplied by a supply robot
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25 l'am nated material supplier 13, a cooler 14, a peeler 15, a substrate
ejector 16, and a control unit 17 of Fig. 3. A transfer filmor

phot osensitive layer is transferred to a transparent glass substrate 18 in
a transfer region TA as illustrated in Fig. 2. 30 The gl ass~sulgglT 20gs 18
I's supplied by a supply robot 10 1_ 1 OCT 2004 hand 19 to the preheater

conponent 1 Ke) pads rovided in, a ody f t he supply robot hand
T A bacenck 1Y ok S iR aRett g 10s o Suetl By PRESL 4% on
pads andpheld geer ﬂpvgrr%tdy The $HBPINy; gotra%@ ﬂgntﬂeqrés 5 hhgfhass
substrate 18 oriented to direct a trans receiving surface in a downward

di rect i osurdades wipltites gl&ssgﬁuhﬁmzamstlates18uthedhbypmhbeameﬂucnnponent
11. The preheater cqnponent 11 is constituted a_substrate feedlng

devi ce 2824gnaRfpBrlRe e "GVETE™S andea SP@R&?yI?@O redfR4 drlod$ePS ~and
i ncl ugestﬁetratafgf bayecbgeder fgl hoki gl ol MEPCIMME ] CoCh raps e ST and

second stocking feeders 26 and 27 and an eJectlng der 2 e receiving
f eeder 25eceevengesurhacglansasdbwhwamﬂ.ﬂ&rbbmmbhheandpphppﬂdb@tth&nd 19,
and feeds_the glass substrate 18 in a feeding direction. 15 The gl ass

subst r at 81288 §upﬁ§ﬁaF§d1§ytPh§hﬁ|P§?h§ﬁae§eeeﬁaon§960ﬂﬂng f eeders 26 and

27, and reachgs, | he Rl bl aheRdst 1285 5ThEn0L pige A TR euld stands by

in the eJectlng f I'S séent roI in the
attacherf£d@dihg r(ﬁ&ﬁ@ihsesz anC onpeie] ﬁegnak fgryag hzlatatnact@r 1b%er20 The
upper and | ower heater groups 21 and 22 are opposed to one another so that
a palt dﬁe@ﬁ@rgﬂa§§9s688t@@@elﬂ§¥Q§eﬁ thﬂéﬁﬂbe@@eéﬁu¥hﬁ@@delﬁethﬁﬁer and

e o SRR Bl LU I AR e S SR gt el P Lo
26 and 27 and an ejecting feeder 28. The receiving feeder 25
receives the glass substrate 18 from the supply robot hand
19, and feeds the glass substrate 18 in a feeding direction.

15 The glass substrate 18 is then fed by the first and second
stocking feeders 26 and 27, and reaches the ejecting feeder
28. The glass substrate 18 stands by in the ejecting feederxr
28, and is sent to a lamination roll set in the attacher 12
in response to a command signal from the attacher 12.

20 The upper and lower heater groups 21 and 22 are opposed
to one another so that a path of the glass substrate 18 is
located between those. The upper and lower heater groups 21
and 22 heat the glass substrate 18 being fed up to a
predetermined temperature. Examples of the upper and lower

25 heater groups 21 and 22 are far Iinfrared ray heaters,
Nichrome wire heaters, hot air heaters and the like.

In the receiving feeder 25, heating temperature in the
upper and lower heater groups 21 and 22 is set at a low level
to suppress thermal deformation. In the first and second

30 stocking feeders 26 and 27, heating temperature in the upper

and lower heater groups 21 and 22 is set at a considerably
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+ 25 heater groups 21 and 22 are far infrared ray heaters, N chrone wire
heaters, hot air heaters and the like. In the receiving feeder 25, heating

tenperature in the wupper and | ower heater groups 21 and 22-is t a |l ow
ot Elko

| evel to suppress thermal deformation. In the first and séc cki ng

feeders 26 and 27, heating tenperature in the upper and |ower heater
groups 21 and 22 is set at a considerably 11 OCT 2004 higher level in order
to heat bRghgrasse¥gbstinat €TBBULP cheat| ythe Llawit subatrate t 4S8

' [ feeder, 2 heat | ( ' h . and_l
o oups. sruckiisotry S5 AhOFErERRGl D 1 gl FEOE S s RUER Wop i n 5

the tenppeatihg €bmpBeathi2esifUBALI abBeiBafueNokBrshaRdbrd gh¥bupkorn 12
| am nating operation. For exanple, a target tenperature at which the gl ass
subst r at and 822 hiell sk theath@aredativady| highen 10edel rige pregemitg dade. iHeat er s

2l1a apd a at the receiyi feeder 2 re,sef_at 100 degrees centigrade.
T0" HoBt oF B AemsRRUBEE HE (8 SUOSRaSPSERRHD FheHen 38 SRAncHEG: Bs 21c
and 22c grthg fibalh n3lQeld NGdaedalord? arerget cfimgB0, degr eggrgeRt i grade.
Heaters 21d and 22d at thé ejecting feeder 28 are set at 120 degrees

cent i gr atempdiaisyre tdie wiagds e glrase sibstsalteati@d shohifiticbenhkgteden in a
short 15 tine_and w thout thermal deformation, The tenperature does not

drop evehtBLLY stgndb( degreesnsedtifiiadene tHaafdt vl al_&‘?_ whfchAtt he
upper anﬂjé Oi“@ée%gfﬁﬁr 535889.5 231300 224 e 564 adég% eSOt céhﬂl[g?gd&? those

| evel s, but can predeterm ned according to strate size or the
requid ediéarges 20bt emuker22wir at Eaeh ofcdi® sppekingd fleeienr heat andgr oups
21 and 22 is constituted by a great nunber of surface heating elenments in
a smal | R8FELRT rakgeRPd n24C ndt rile r b Rft EREACkhing 1 feedeF f A eaReafPhg

el ement Saﬂ.slggntcigéjfggsi '2:@'11\91 Idlex byH%aters 21d and 22d at the
ejecting feeder 28 are set at 120 degrees centigrade. Thus,

the glass substrate 18 is heated sufficiently even in a short

15 time and without thermal deformation. The temperature does
not drop even in a standby state. Note that the temperatures

at which the upper and lower heater groups 21 and 22 are set
are not limited to those levels, but can be predetermined
according to a substrate size or the required target

20 temperature. FEach of the upper and lower heater groups 21
and 22 is constituted by a great number of surface heating
elements in a small size arranged in a matrix form. Each of
the surface heating elements is controlled individually by a
controller (not shown). The temperature of each of the

25 surface heating elements can be controlled separately for the
purpose of regularizing the temperature distribution of the
glass substrate 18. For example, portions along two lateral
edges can be heated at higher temperature than other portions

in wview of dissipation of heat along the lateral edges.

30 Furthermore, minimum stop time 1is predetermined for the

feeder train 25-28, so the temperature of the glass substrate
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-controller (not shown) . The tenperature of each of the 25 surf ace heating
el ements can be controlled separately f or the purpose of regularizing the
tenperature distribution of the glass substrate 18. For exan%lﬁCTdHWﬁions
along two | ateral edges can be heated at hi gher tenperature than other
portions in view of dissipation of heat along the |ateral edges. 30
Furthernmore, mninmumstop tinme is predetermned for the feeder train
25- 28, s@é8t hecarenpbeat raslssfd t hengabssnghhst tgx e tipe 1 orededeamigesan be
rai sed upnfailin I¥ to the predeterm ned tenperatures. In the substrate
f eedi ng agwpggaga 88-depicted in Fig. 3, each of the receiving feeder 25,

the first andygeeardsubstraeki RechieRgensvibeand a4 aegib@adeHQC@&pg f eeder
28 includes a flotation blower 30 or flotation table, feeder rollers 31,

gui de roBl eesic®3,0fhi pheoldeged vasg Fardrak 3ensdhe dgriowgr 3Bdaspoent on/ st op
sensor group. 36, a_nip sensor grqup._ 37, a rsuit starting sensor 38 and a
posi tPonSE‘é_EEnggr 9% 36 Tﬁ@gf e?.e%jetanrdol EEFS % ‘?Cifjr%gg%efd@érdermrol lers
32, the ;guid8es0ohl 4133 M bh&wdE P3pollerd cvh st idnie arbeadsr
mechani sm The feeder rollers 31 and the flanged feeder rollers 32 support
| at eral eobeeporil onpuide tiwEliHEs 33 ,Swdst matidel® Bd,f eedtbbk gkassr
substrate 18. The flotation 15 blower 30 is opposed to a | ower surface of

the gl as@rO@RIbEtr & EOFELIRBAETLRs SaRFOB| TRy &5 "3 SRPECTOPRBHPI n t he
fl i bl . (4 d [ 1 0
oo o8 Dl GEANAIL AT, B eyl B IG5 1

the glass s oat the portion of S Substrate

18 ag@i nsd. t hehgr geketdyr2@odfelrised 1comSiatgyaab| feddert heo M elcd e3por then. I n
other words, the flotation blower 30 prevents the mddle portion of the
gl ass suBstdatRONBEFST ofd [ RRG| Fge ddWpwey BheTRdet ¢pestitute a feeder

mechanism. The feeder rollers 31 and the flanged feeder
rollers 32 support lateral edge portions of the glass
substrate 18 to feed the glass substrate 18. The flotation
15 blower 30 1is opposed to a lower surface of the glass
substrate 18. Numerous air blowing holes 30a are formed in
the flotation blower 30. Clean alir is blown by the air
blowing holes 30a to the glass substrate 18, to fleoat the
middle portion of the glass substrate 18 against the gravity
20 applied considerably to the middle portion. In other words,
the flotation blower 30 prevents the middle portion of the
glass substrate 18 from flexing downwards under the
gravity.
Note that the ejecting feeder 28 does not include the
25 flanged feeder rollers 32. In Fig. 3, the flanged feeder
rollers 32 are depicted in a mixed manner with the ejecting
feeder 28 only for the purpose of easy understanding.
There are formed slots 30b in lateral portions of the
flotation blower 30 for receiving the feeder rollers 31 and
30 the flanged feeder rollers 32 in a rotatable manner. Also,

the feeder rollers 31 and the flanged feeder rollers 32 are
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i'graVity. Note that the ejecting feeder 28 does not include the 25 flanged
feeder rollers 32. In Fig. 3, the flanged feeder rollers 32 are depicted

in a mxed manner with the ejecting feeder 28 only for the [puf PSP Afs easy
under standi ng. There are fornmed slots 30b in lateral portions of the
flotation blower 30 for receiving the feeder rollers 31 and 30 the flanged

feeder rolle 32, in_a rotatabl e manner 0, feede | lers 31 and
the f1 anBIoFagder™ ) MIRSTIIon CEOR TSRS, S F HAaETe Fh=a HhAb | on
Crosswi sgubati-aedi 18 ¢brt BRiflASSt Wb raa&%c%&oﬁaortﬁ%ls%x%%t td) the
direction transverse to the eedi ng. A stepping notor 40 causes the feeder

roll ers Zteddng.t hé fdtapgeichd emm!err rof | eags82 tber deatier Aoddears &l ver 5
41 is connected with the ste not or 40, and caused [tl)l%/ the control wunit

17 to coAPfofhenElangspi fge o‘F WL 37 dihg Hie tatet e dFANEE from
the 5%”5 Eé%&?n%g%ftg with W& sft%?%ﬁggr ﬁl“@fs%@l é‘rﬁ‘&'oc%aﬂﬁ]egd zcﬂg%ef eeder

rollers are I'n the longrtudinal direction ts 30b, 10
pl ur al typﬁSroi dinet gl Ass swhttodt éhé8stappbeg fredtdy 4theacdeaetiimg tdevi ce no

matter how nuch differences the types have in the size. The feeder rollers
31 and tfeterhhgRd Fghdes rbreer & SRBFPRCITNES odher33ur f % & he

portions 1legter S (of ubshr rotate
to feed fﬁéag?agéﬁsu%strg%e %‘? %g%ufﬁgggggf g%%%é%]fsa%? sléggtrlg? %%%

ori ent ednd@:sm!\ar de: The feedartudidar sadteandohheot | @hgedsideedany,ol I ers
32 contact the |lateral edge portions outside the transfer region TA Thus,

t he 1@edetural| &vpes] C&Fndtlii‘hegéésﬁl Spst madeg el 8 r@ﬁPeP@ ?zeroinofthG‘anage

El_ge :[A\r antse];gélﬂge gHevrﬁ_ce-r'%o %atq: VF Wh (Hﬂ.%ftfe&% sC %hteh%ybr %n?la e region

in the size.
The feeder rellers 31 and the flanged feeder rollers 32
contact the lowér surface of the portions along the lateral
15 edges of the glass substrate 18, and rotate to feed the glass
substrate 18. A surface of the glass substrate 18 is
oriented downwards. The feeder rollers 31 and the flanged
feeder rollers 32 contact the lateral edge portions outside
the transfer region TA. Thus, the feeder rollers 31 and the
20 flanged feeder rollers 32 do not damage the transfer region
TA, or do not cause dust to stick the transfer region TA. A
flange 32a of the flanged feeder rollers 32 guides the glass
substrate 18. In other words, the flange 32a regqulates a
position of the glass substrate 18 in a direction crosswise
25 to the feeding.

A horizontal shifter mechanism 42 is associated with the
guide reollers 33. The control unit 17 causes the horizontal
shifter mechanism 42 to set the guide rollers 33 in one of
Ffirst and second positions. The guide rollers 33, when 1in

30 the first position, contact lateral faces of the glass

substrate 18, and when in the second position, are away from
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‘flange 32a of the flanged feeder rollers 32 guides the glass substrate 18.
In other words, the flange 32a requlates a position of the glass substrate
18 in a direction crosswise 25 to the feeding. A horizontat BHIET 004

mechani sm 42 is associated with the guide rollers 33. The control unit 17
causes the horizontal shifter mechanism42 to set the guide rollers 33 in

f first d d itions,. The ide rQllers 33, when in 30 the
first podie cHaRont ot ETarerib - atbe GrifRe TGIIeTs Sdbar 4t T6LrSha when

in the seond NRA5iddPFec Pl EndWBYsLEPHh 14na: 1AcPFhati8h Lhe Ylasy substrate

18. The guide rollers 33 in the first position correct the position and
i ncli nat isbsttfratee b ass thebdtraatsyvelGd Mithectt@anseeosswilseedl dthe
crosswise to the feedin to rajse precision in straight novenent of the

glass 5 §L‘i’l?§t1|“§t-etf1?8?ajf-ﬁgbﬁ’%"e‘?iﬁjd’rb_rlé\/éﬁtraﬂrgéékﬁage’aﬁn_ hef giig Ilagmstrate
18, the comlidlardniis 1l KeCRAAAS PLPOLALLRES Kibaiffe | Je ! B! (G AOST LT On

before setting the guide roller nthe first position, an eeps the

gui de rolshistrad3esdts,i nthd heoseeaNdupDsi 17 okebps OLReS Al RO 1kesnizy rol lers
34 in the 10 nig position. The nip rollers 34 are fornmed from Teflon. A
rol l er &Ritf i8r the fxegspeeihiedy MeEore heehing otherarisie rmHdenso@®I ol unit

17 causes_t r gl i 43 et t ip.rollers 34 .jn a,sel ected
one of fliPs?Egngusfgéo Qg'tb({)gél;?fo%}é& ﬁ%é 2&}1%15?1%10 erroguf? 5 e et n the

first poshki 88cofgUPEELtibREHE @SS SabSinRtithd &fietrdaarishawe iahdHde
feeder rollers 31, and when set in the second position, conme away fromthe
gl asd40sub3pr RP8LE80ONThe | ateral edge portions of the glass substrate 18

ore saveered BELSD A §FE 1R MIPRdERG R LB O
shifter 43 1is associated with the nip rollers 34. The
control unit 17 causes the roller shifter 43 to set the nip
rollers 34 in a selected one of first and second positions.

15 The nip rollers 34, when set in the first position, squeeze
the glass substrate 18 between those and the feeder rollers
31, and when set in the second position, come away from the
glass substrate 18. The lateral edge portions of the glass
substrate 18 are squeezed between the nip rollers 34 and the

20 feeder rollers 31, to prevent slips of the glass substrate 18
being fed. In order to prevent breakage of the glass
substrate 18, the nip rollers 34 are slowly moved shortly
before contacting the glass substrate 18 for the purpose of
setting the nip rollers 34 in the first position. When the

25 glass substrate 18 becomes squeezed by lamination reolls, the
nip rollers 34 beccmes set in the second position. Note
that, instead of using Teflon, the nip rollers 34 may be
formed from other suitable materials, such as fluororubber,
silicone rubber, and other rubbers and elastomers.

30 A central slot 30c¢c is formed in the center of the

flotation blower 30. The sensor groups 35-39 are disposed in
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‘being f ed. In order to prevent breakage of the glass substrate 18, the
nip rollers 34 are slowy noved shortly before contactigg b?ﬁ gh SS
substrate 18 for the purpose of setting the nip roIIeré— 4™ first
position. When the 25 gl ass substrate 18 becones squeezed by | am nation
rolls, the nip rollers 34 becones set in the second position. Note that,

I nstead qf using Teflo t nip rollers 34 y be. formed from ather
Ui t abl o WS GrTEFEAL SSLE adOpT LBPGh disera NSRFLEGRESFABber SLHRE i Hor
rubbers aRgLlAM URIS optida el 78 . 308nLS sERLARA griuphe 35erier of
the flotation blower 30. The sensor dgroups 35-39 are disposed in 15 L~ |

OCT 2004 atrec acenhpall $hoth80feedimy atrreciiieat -ofeditsd gitassefsubettirart« ype and
al so optical fibre t%gg. The sensor groups 35-39_ are arranged in the

feeding dfrect?dnCoPieREeq Sty ubber £F TG HRd teohhect®d wiemdt e
contr g H@'ttecugpg%‘ig%%g.d 1 TGS LYY Shghe! 1’7011%81?788@56@5P§”lt§1e17 upon

detecting the Ss substrate 18. e control uni contro feedi ng by
recogni zghgstsheubpssratenl®f tTiee gastraluhstitatly hracedsdifegding @t ecti on
signals fromthe sensor groups 35-39. In Fig. 4, positions of elenents in
t he feedBPCPERiAIDY-the DEsHEIOD |9fsihentH@ss wibsdrage A€ preearEAlpg | ers

31, the I det e 2 h | de rgf=335 the nip rollers
34, the E o@ggggﬁégﬁ g?géghES?é?ﬁetgésg??%% s?%ghbgeﬁgogggroup 36, the nip
sensor group $d,Fide purmsittioslkabEi 8leBensOriBotantddiRasisinonssensor
groug 39. The 15 stock sensor group 35 includes auxiliary stock sensors 35a
and 38b A&dageocklbeskrtedpc iagdudingf dhegefeederig redilerencel. aibel ack of

Lhe 9 *SEASHBEY BBl W HISL oSS ol i 28 En e Bl Ly Stock
phot osensblides!| @Mer the stock sensor group 35, the position/stop
sensor group 36, the nip sensor group 37, the pursuit
starting sensor 38 and the position sensor group 39. The
15 stock sensor group 35 includes auxiliary stock sensors 35a
and 35b and stock sensors 35c and 354 for detecting existence
and lack of the glass substrate 18 in the feeder train 25-28.
When the auxiliary stock sensor 35a of the ejecting feeder 28
is turned on, the transfer film or photosensitive layer
20 becomes ready for being transferred in the attacher 12. Upon
generation of a transport starting signal from the attacher
12, the giass substrate 18 is fed at the ejecting speed V1
that is determined according to a speed of advance to a set
of lamination rolls to be described later. When either one
25 of the stock sensors 35c¢ and 354 is turned on in the
receiving feeder 25, the supply robot hand 19 does not supply
the receiving feeder 25 with the glass substrate 18. So the
glass substrate 18 can be prevented from overlapping on
another substrate. When both of the stock sensors 35c and

30 354 are turned off, a succeeding glass substrate 18 is

supplied by the supply robot hand 19.
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20 becones ready for being transferred in the attacher 12. Upon generation

of a transport starting signal fromthe attacher 12, the gl $ rate
18 is fed at the ejecting speed V1 that is determ ned acdefﬁiﬁb‘gﬁﬁg speed

of advance to a set of lamnation rolls to be described |ater. Wen either
one 25 of the stock sensors 35c and 35d is turned on in the receiving
feeder 25, the,supply raqobot hand 19 daes not supply .the receivi f eeder
25 with the gﬁ§§§%sS%?tPaF§°f8?e§8°Fh§%ag|g&gl@&@g{ﬁ&@@ f@%ﬁﬁ¥sbggi event ed
from oveghappbpg Odnaanpt Rabpsulshkate. sdhennbyidsad the HRGstSsPrs 35¢C
and 30 35d are turned off, a succeeding glass substrate 18 is supplied by

t he suppbysiébonshadd the el OOy 20EMicthel’®, atlee afirep sedserecdda
position sensor _36d di sposed_ in

/%%o _sen_oré 36b_ _and 329 ang % StOB
Gownst r o3hPCR4EE: TERACEF Phlo PdodivPRY FBEAESSEInENEFEs 2nd bond
st ocking BEE@%EE/%@oBSdé%Eégﬁjti@belﬁgt'ﬁﬂcﬁﬁﬁgﬁﬂ 28, TQe_ﬁiEQ%hEkP”/StOD'

sensor 36b 1s included in a distance determner. In the ejecting feeder

28, the débprminsor 36m, thevejecteaghdibdilera 28, onheecddgepofsenizergi3aas
substrate 18, is _turned on and generates a signal adapted for stopping the

gl ass suBBeRareasBed) p% fe HEqdt odde Rcdhp sTHR%F ngubekdate 16.28Sand 27
dth | J f f ot It 3 d 36¢,
an € EhfhbA"Yn %%%Bg&?ev%%ﬁ e, ﬁggﬁg%pf[%ai'atdt%'&' P %@gﬁﬁ’?ﬁg g?xean ¢

and the stop sensor en reac e front edg ass
substrateld8s suwbstratedaan dndthentipsesami FePpmald adapikddd Eeedeegpi Ng t he
gl ass substrate 18 in case a preceding glass _substrate exists 15 in a
succt®di 4@ oARdof27he2PBedEl’. RIPCEERGorEeaFara7hBar ee8rBposéd HBEr to the

Th o B klon LRabecay ohndised, SagacthatiaLg MnseacHga, ey o
when reached by the front edge of the glass substrate 18, is
turned on and generates a signal adapted Ffor stopping the
glass substrate 18 in case a preceding glass substrate exists

15 4in a succeeding one of the feeders.
Nip sensors 37a-37h are disposed near to the nip rollers
34. If a frornt edge of the glass substrate 18 reéches any of
the nip rollers 34, a corresponding one of the nip sensors
37a-37h is set in the nip position. When a rear edge of the
20 glass substrate 18 moves past the nip rollers 34, a
corresponding one of the nip rollers 34 is set in the
retracted position.
The pursuit starting sensor 38 is disposed at a distance
L1 from the position/stop sensor 36b of the first stocking
25 feeder 27. The pursuit starting sensor 38 is included in the
distance determiner. When a preceding glass substrate 18a is
fed to the attacher 12 from the ejecting feeder 28, a rear
edge of the preceding glass substrate 18a moves past the
pursuit starting sensor 38 to turn off the pursuit starting
30 sensor 38. In response to this, a succeeding glass substrate

18b in each of the receiving feeder 25 and the first and
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©.37a-37h is set in the nip position. Wen a rear edge of the 20 gl ass

substrate 18 noves past the nip rollers 34, a corresponding one of the nip
rollers 34 is set in the retracted position. The pursuit sLagt&Qg sensor
38 is disposed at a distance L1 fromthe position/stop sensot 36b 4t he
first stocking 25 feeder 27. The pursuit starting sensor 38 is included in
the di stance determ ner. When a precedi ng glass substrate 18a is fed to

t he attaskeconi?2 starhihe Epedbirng ftceamd 28, stames beidlgg dfed henprecedi ng
gl ass substrate 18a nnveségast t he ursuit_starting _sensor 38 to turn off

the pursBPESEERF: | AFIBBT setsoP 3B1INRT r dSG50HIW t 6PERAs, V4 dhdeeditfy gl ass

substratg-eéggnbnsggga of the receiving feeder 25 and the first and 17
second stgc ing~feeders 26 and 27 starts being fed in a pursuing manner at

a higher feedThg feeeting ihatheheurejeEcly ngaspeediy| effeetfededinga n the
pursuing manner is effected in a 5 pursuing time T. Values of the higher
feedigg BpEEHiBg :EGFEETng §ﬁ§@6;ﬁ2°§gd15héhb®?%ﬁiﬁ&eﬁﬂmg'FEﬁ%ﬂCQFdi:Loned
accordin e e .at e e a . y e
precedinguggﬂgggcggg%inéﬂgl%gs gu%s??a?géﬁ%BéﬁgﬁhsrI%%etéoﬁﬁétggﬁggher 12

at an i nhecyadindiato i & €ELEdtd® dhdldMitleare®shtZzatseeikeg., 30 ¥WBemot he
pursuing tinme T passes, the substrate distance or interval between the

pr ecedi nguPRlBisEhe BB ind 8HNd edidsiPedi@dejgd@sisngubeédeteagléndante
doun 0 THR 4Ps e AR oF 2t AE B ot T o « PREET 8! 59088t oed ng
i's ch@nuets pyete 1102 f eedebhpigsugceeghsy @hésﬁuﬁy@ﬁ?atmé% ﬁasgeg,ej ecting
speed VI toward the attacher 12 with the distance L2 fromthe preceding
gl ass su‘ltqurapbsxgatleerﬁi_stance or interval between the preceding
glass substrate 18a fed by the ejecting feeder 28 and the
succeeding glass substrate 18b fed by the first stocking
feeder 27 comes down to the distance L2. After the pursuing
15 time T elapses, the feeding is changed over to feed the
succeeding glass substrate 18b at the ejecting speed V1
toward the attacher 12 with the distance L2 from the
preceding glass substrate 18a kept.
Thus, the substrate distance or interval between the
20 successive glass substrates 18 is adjusted at the distance L2
in the ejecting feeder 28 disposed short of the attacher 12.
The preceding and succeeding glass substrates 18a and 18b can
be supplied with high precision successively to the attacher
12. Even 1if irregularity occurs 1in the feeding in the
25 position upstream from the ejecting feeder 28, there is no
problem because the substrate distance between the preceding
and succeeding glass substrates 18a and 18b can be regulated
before the attacher 12. BAs the glass substrate 18 stops at
the feeder train 25-28 in each predetermined position, the
30 glass substrate 18 can be fed to the attacher 12 with

precision irrespective of the substrate size or irregulafity
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'Thus, the substrate distance or interval between the 20 successive glass
substrates 18 is adjusted at the distance L2 in the ejecting feeder 28

di sposed short of the attacher 12. The precedi ng and succeeding G hs#04
substrates 18a and 18b can be supplied with high precision successively to
the attacher 12. Even if irregularity occurs in the feeding in the 25

ition, f t i ecting f 28, t i bl em b
Phe suberiibs ERE BRERIT Il EhEbnads BiiFerate, 11 Fol Tuks pitia RLly Po0ause
substr at gecta and 18tearnbe Leguhabger P@é@:[lg%t%%e@& teehedn e st the

gl ass substrate 18 stops at the feeder train in each predeterm ned
posi t i onhitdhe t30 sficayens dbsiirstanck8 cdapwsfied toverendt.t adier Wil t h
precision.irres tive of, the substrate size or irregularity 18 E | OCT

2004 in tH&ESSIppl eoffete%é'n@ K $EPale £895%Ghe receiving feeder 25.
Not e tshat therpghehpleeditRd H1eQGNYR CaR theedet tnldl gfﬂ)ﬂe%g.%*l‘?{gt ey

di stance of pursuing novenent. The whole size of the feeding device can be
reduced. sbicteeddnigsilatse dudisdmed elsetl\Baerntind 8pr dce dihegkadd bys ueeeadi ng
gl ass substrates 18a and 18b is checke ns of six position sensors

a . d by nea
39a, 39h°f3§dx BFitien S5ASHFS 1@ AL -pddrri difst dfesémsord3@mdnd 36¢.

Anong th : LL]on i i W position
sensors %BIESBE{QE?%%H{)(S)EP i%ﬁﬁgéﬁgo?égg%%mﬁ%pt h?n%gggl)t@%%esgtﬁglgﬁol}ggc, t he
posi t i onthenposiBhen vidisdihe qrodist combshe BEtls orhaqinsitanth tdadigeasi tion
sensor 39f with the position/stop sensor 36¢. In any of the conbinations,
an i APer 38f i $heppegditdom e sy (H dikimndee LROsitian sappar B9¢m an 15

(Pt eTiAEn gL IEh R d0h LI, SO TN SPoEEPES, L0co SEhEBH ARl o

i ncl udedana the gwXitiadn ofensor 39f with the position/stop sensor
36c. | In any of the combinations, an interval is
predetermined as the distance L2. If an output from an
15 upstream sensor included in the combination comes to a
detection level at the same time as or before coming of an
output from a downstream sensor included in the combination
to a non-detection level, then it is detected that the
substrate distance between the preceding and succeeding glass
20 substrates 18a and 18b is equal to or shorter than the
distance L2. Then the succeeding glass substrate 18b is
stopped being fed for the pursuit. The preceding glass
substrate 18a is fed to increase the substrate distance,
until the substrate distance between the preceding and
25 succeeding glass substrates 18a and 18b comes up to the
distance L2 again. Then the succeeding glass substrate 18b
restarts being fed. The feeding speed of the succeeding
glass substrate 18b is V1 that is according to the insertion

speed toward the lamination roll set.
30 In Fig. 1, the attacher 12 includes a lamination roll

set 50 and backup rollers 51. The lamination roll set 50
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'to a non-detection level, then it is detected that the substrate distance
bet ween the precedi ng and succeedi ng gl ass 20 substrates 18a and 18b is
equal to or shorter than the distance L2. Then the succeedthb Ot a4
substrate 18b is stopped being fed for the pursuit. The preceding gl ass
substrate 18a is fed to increase the substrate distance, until the

substrate di.stance between the_precedi ng_and 25 succeedi ng gl ass substrates
18a and I&5IHGRSs g%ﬁﬁﬁ rﬂﬂiﬁaﬁﬁé i da@&?ﬁ?rﬁﬁﬂﬁ?QWﬂgl§h36§§HVﬁﬁLgIass

substrat ¢}8k:+ i8St akbatRekNdrEedncdPot- 268k tn% fﬁg@%ﬂiﬁm&ymﬁ | ng

gl ass substrate 18b is V1 that is according insertion speed toward
the | am BaE eamd Adb setLaddnatedi gatdriahesat facbapetposed wdes a&he
| am nation roll _set 50 and backup rollers 51. The lam nation roll set 50

19 ~7 1 @kpsgogubpkERtAess t amifatdlewsr sUPstEakeahd Zub Hie digdddtedh
Vet LoD mallekgh) 8% dRALELR R AGOLRY BYEdpkl 10E HaATIAL, T 5 30

and 5 am na I's supéerposed ove ass substrate 18.

The gl assosulgst raaf erd Gatireich hehd aramaheted naterial 52 abe tsaueazed and fed
by the lam nation roll set 50, so as to attach the |am nated material 52

to the gPHBSTr3GBstBatd thghith aRdaPrangupressine. bavkupagkdgersl Pdrs 51
are rotabed DYo0hoet IADG ARt igh oLl s, S0 AL e0n, . ang preven:

flexure 0 annation 1o a and regulart ssure in

attachnmegha prevent FhekaikoBr lBheWwehmiAa®hiohakbe1kssdiaspasedobetragen the
substrate feeding device 20 and the attacher 12 and has a construction

subst@ntregnjarheingnepeassues f 1ot a2t bachheomer 30A1Fhus a hfloghidon
ot o L S Rt A AR et AR
fromfl exdpfgcdovyarfdsy i *he attacher 12 and has a construction
substantially the same as the flotation blower 30. Thus the
glass substrate 18 is kept horizontal, and prevented from
15 interfering with the lamination roll 50a, as the center of
the glass substrate 18 is prevented from flexing downwards in
the course of inserting the glass substrate 18 into the
lamination roll set 50.
The laminated material supplier 13 includes a support
20 shaft 54a, a half cutter 55, a cover film peeler 56 and a
back tension roller 57. The laminated material 52 is wound
as a laminated material roll 54, and includes a support 52b,
transfer £ilm 52a or photosensitive layer overlaid thereon,
and a peelable cover film 52c¢c overlaid thereon as an
25 uppermost layer. The laminated material supplier 13 peels
the cover f£ilm 52¢ from the laminated material roll 54, and
supplies the lamination roll set 50 with the support 52b with
a transfer film 52a or photosensitive layer oriented
upwards.
30 The laminated material 52 includes a transfer film 52a

or photosensitive layer overlaid on the support 52b together
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‘the course of inserting the glass substrate 18 into the |amnation roll
set 50. The lam nated nmaterial supplier 13 includes a suppor] ﬁCf?ﬂfﬁi
54a, a half cutter 55, a cover filmpeeler 56 and a back t r
57. The lam nated material 52 is wound as a lamnated material roll 54,
and includes a support 52b, transfer film52a or photosensitive |ayer
overlaid thereon, and a peelable cover filmb52c overlaid thereon as an 25

“upper nost" i EY e FHELLAAF K atld Sfat TSR e rL Eliéelbe%mg thie ddFer film
52c fromqhe dRENataq, mplers salox}’e(?cllal%’or?%e SY4Rp 'E‘;e of gy nation roll

set 50 with the support 52b wth a transfer f|Im ot 6SEnsitive
| ayer or iberkedurfpear d€. tB8 Fhppbahi hab eils ed£tredlwith Ia1C|aiﬁ&%t&thIcﬁnSfel’
filmb52a or photosensitive |ayer overlaid on the support 52b together 20
~ | OCTa88®%-with an auxi Iiary | ayer, internediate |ayer and the like.

The ¢ Quer fil %gz%éffo Qn t éracql%f eiaﬂlihg}gé ﬁéqt%afffcf §Lérface of

t he support 5 IS coate an antrstatic —agen cufter 55

cuts thenhamivagt €6 m&l@rp@élﬁ%n kddod@ nigh t6athe PDSHG 10 AGHY ¢i1RGst 0 the
| ength of the glass substrate 18. The hal fway cutting cuts the cover film

52c andsthetrpipsflér- fiTha ézalfw Reephing heussipploe t ce2erufiddm. 52ke cover
Q from ed materi al

;{I quft??l)ﬁg gﬁ? | n?er%ggl atlef"y %I l rT135t t acﬁﬁ%ng:ﬁo SFHBc’ﬁE‘agngHBSP%at e 18

The cover filemgegboer B61inpbedes 88 pdBESI ¥Bet 8BPetOkl1R682cAFPHRSS
roller 56b, and a tape w nder 56d. Pressure-sensitive adhesive tape 56¢

i's uhRouhke f Faminated dhebenibal apt ablpolEpnsaryti dngegpedtietedyt iercover
flln]52CaP¥aé£ﬁéﬁ%e§0 {(gléiaégﬂ%ubgkrate 18. The cover film peeler

56 includes an adhesive tape roll 56a, a press roller 56b,
and a tape winder 56d. Pressure-sensitive adhesive tape 56c¢C
is unwound from the adhesive tape roll 56a, and is stuck to

15 the cover film 52c¢c by the press ‘roller 56b. The
pressure-sensitive adhesive tape 56c captures the cover film
52¢, and is wound and withdrawn by the tape winder 56d.
Portions of the cover film 52c¢ at borderlines between the
preceding and succeeding glass substrates 18a and 18b remain

20 on the transfer film 52a in the laminated material 52 without
being peeled.

The attacher 12 sends a transport starting signal to the
substrate feeding device 20 in response to passage of the
half cut line at a predetermined position. The half cut line

25 1s positioned suitably for the glass substrate 18, while the
transfer £film 52a of the laminated material 52 is attached to
the glass substrate 18. Also, the support 52b is fed
downwards from the lamination roll set 50 with movement of
the glass substrate 18.

30 The cooler 14 is constituted by a cooling air blowing

board 60 and feeder rollers 61. In the coocling air blowing
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" -pressure-sensitive adhesive tape 56¢c captures the cover film 52c, and is
wound and wi t hdrawn by the tape w nder 56d. Portions of thd‘do%&ﬂ'@n@m152c
at borderlines between the preceding and succeedi ng gl ass substrates 18a
and 18b remain 20 on the transfer filmb52a in the |lam nated material 52

wi thout being peeled. The attacher 12 sends a transport starting signal to
the substrate feeding device 20 in response to passage of the half cut
line at ®ogTedéPer aPabinHotit il'tﬁ’lfin'Eh@ngl Pleétln@ﬁﬁel?qussqﬁémr%wéd

sui tably r g S nsfe f|In1 a of t he
| am nat e&fh(r%atﬁeér}%al |sggﬁggﬁgayt ga\z\ﬁ% ass su stér%t te clg sd‘ t he

support »3bwinS Hedchdloynags dsubseratae 1|8am M&td op1aos | saBkt2QtW tilg novenent
of the glass substrate 18. 30 The cooler 14 is constituted by a cooling

air bl owhglebdf‘aztbl 180 %iml feeder rolllers 61. s tdmolkad| dognake lhew ng 21
OCT 2 ness i s passed through the

04 b |
LEPA Bt GROBY EPBPERa Ik EPanl 48a s ReSrRre PR IRREs o o o tha ol ass

substrate 18.mihepghags $Y0Lr 8bRstStut¥hll bg hegdeBYetrheofiggderar ahlers 61,
is cooled down to the 5 roomtenperature that 1s 30 degrees or |ower. The

peel er 18 sspponstwindesd &3y, angepkeisr bhéesuBomind2ta Suppdihte wilader 63,
and peels the sugport 52b fromthe glass substrate 18. A wi_nder shaft 63a

wi nds t h8"e8ppate 52b i W9t ISk 6,E\mﬁ%ﬂsn§hﬁoﬁ8ppeﬁ5t5§Ho%ﬁ) r ot at es
the windgg;10£8baAlt G331 MG MAAJYY (RSO sh P NESPLEES ﬁﬂé fRaker que,

and causes the support 52b td& have constant tension In positions
downsor eshafto6Bahe Thel whhdbngrmbtosels568ontnolpedventr the suppaet 52b
frombeing_ |oose. Aflotation blower 65 or flotation table is included in
and causes the support 52b to have constant tension in
positions downstream from the lamination roll set 50, to
prevent the support 52b from being loose.
A flotation blower 65 or flotation table is included in

15 the substrate ejector 16 disposed downstréam from the peeler
15. The flotation blower 65 has the same construction as the
flotation blower 30 at the preheater component 11. An upper
surface of the glass substrate 18 removed from the peeler 15
is sucked by a robot hand (not shown), and is ejected.

20 The operation of the above embodiment is described now.
The supply robot hand 19 supplies the receiving feeder 25
with the preceding glass substrate 18a, which is fed by the
first and second stocking feeders 26 and 27 and the ejecting
feeder 28, and heated by the upper and lower heater groups 21

25 and 22 at a predetermined temperature. When a front edge of
the preceding glass substrate 18a reaches the stop sensor 36a
in the ejecting feeder 28, the preceding glass substrate 18a
is stopped. Then second, third and fourth glass substrates
are supplied and fed, and stopped in the feeders 25-27 in

30 positions of the position/stop sensors 36b and 36c and the

stop sensor 36d.

22



15 the substrate ejector 16 disposed downstream fromthe peeler 15. The
flotation blower 65 has the sane construction as the flotation blower 30
at the preheater conponent 11. An upper surface of the gl ass aﬁbﬁstrate 18
renoved fromthe peeler 15 is sucked by a robot hand (not shown)! aiid4is
ej ected. 20 The operation of the above enbodi nent is described now The
supply robot hand 19 supplies the receiving feeder 25 wth the preceding
gl ass substratla I3e, altcheirs 12ed thy tlaaingition aed lseednd Ostrodkites f eeder s

26 and 27 and the.ejecti.n f.eeder 28, d heated b e upper. and | ower
heat er g%(?u%?eﬁ-’l%?é i'r"i'ﬂ'l tefl RafeEd e?‘%i‘negy?‘teélnﬁe ré’P%\Aﬁréﬁeaoffront _
edge of thBe1RMeRBEEAIMALESSaBUDStEGhEs 18 4 §ACR G PR o3aRIn 362 i n
the ejecting feeder 28, the preceding glass substrate 18a "is stopped. Then

second, ahtrdnapdrfostahtiphassigndbtiatemnt dre Supmubetrane feddiaed

stopped iin the feeders 25-27 in 30 gositi ons of the position/stop sensors
36b add 9B¥1GRd%Phe I IEFPOBFEoLO3ERE BHABYROTY SHILHIRT FiM@er th2 the

am nat! ghobRlihgSebodly! 952185 tnbOshBREhEE kRBLARLCALTRLE" b8! Fagasien a
hal f cut Fine o? t he Fam nated mater| alr 52 cones to a predetermned

posi ti onthe aptéecad oy tglsdsayr tsubg t3iageall 8asas etilie tojddel sy bgtaeat &1f eedi ng 5
device 20._In response to the transport starting signal, the ejecting

f eeder 28 Jr?.V%@%ma@ e ipgegtagndéntectdo It ke G9ldc 86itn§0gl ass

substr at a t ] LN evel_ _ad I n tion
into theﬁ?%lgﬁ rchglttel oltr?arlgl gﬁéét %gf)?ﬁ?%\hg{ﬁc?%%d?% r et?gsg gé)&l?%tef%fj%czgéi ng
gl asso subssses etA8bpiPspassesatbengussnsbrsiart tng sasseeddflg yhass

succeeding glass substrate 18b starts pursuit at the higher feeding speed
V2 tharsibetspeedl8n. stpbhs t Parsapseabf thachigher TfeedéngsgpeeddVAg gl ass

SUbStratteh&r?bt%tearéﬁeggi Q]q.f edU%tont h@he lapse of the time T, the

succeeding gdglass substrate 18b starts being fed at the
ejecting speed V1. The succeeding glass substrate 18b is

15 distant by the substrate distance L2 from the preceding glass
substrate 18a preceding thereto.

Similarly, the third and fourth glass substrates 18b
advance at the higher feeding speed V2 that is higher than
the ejecting speed V1 of the preceding glass substrate 18a

20 directed to the lamination roll set 50. The substrate
distance between the preceding and succeeding glass
substrates 18a and 18b is decreased and becomes L2, before
the preceding glass substrate 18a is inserted into the
lamination roll set 50. The glass substrate 18 stopped in

25 the receiving feeder 25 is then fed. When both of the stock
sensors 35c¢ and 35d are turned off, the supply robot hand 19
supplies the receiving feeder 25 with another glass
substrate, which is fed similarly.

The lamination roll set 50 attaches the transfer film

30 52a of the laminated material 52 to the glass substrate 18

with heat and pressure after positioning of the half cut line
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ej ecting speed VI. The succeeding glass substrate 18b is 15 distant by the
substrate distance L2 fromthe preceding glass substrate 18a&p4f§@§ﬁié;%
thereto. Simlarly, the third and fourth gl ass substrates 18b a celU4t
t he hi gher feeding speed V2 that is higher than the ejecting speed VI of
the preceding glass substrate 18a 20 directed to the lam nation roll set

50. The substr at di stance _bet ween e ecedi and_ succeedi n | ass
substrat € %’f acﬁtf‘SfBEUI § Q?Pei_@ed iﬂa gi@%ﬁiﬁgfr =0 (L;]r% 1% edi ng
gl ass subflfpl® MG IdmS&ind-dthihQ e tHamdaldon 4 0l |Tr§39t51&%or-r@e gl ass
substrate 18 stopped in 25 the receiving feeder 25 is then fed. "Wien both

of the sth@dk 1ssqresdreg] 3Hc tdred @Bd ear 4 5 imved thief g ltases sups tyratebdts hand 19
supplies the receiving feeder 25 with_ another gl ass .substrate, which is

fed sim T4, e VeRTRT ot HBI P2RetSsHTAPFAEAES It he tHEndf@H9 ™ 30
52a of; thegam gat gd guh gpbal sé?féﬁetﬁf &5@5&1‘%@%{(@&&% 21? thhgat and
the hal 3 ki 0

pressure after positioning of cut ITne 2 4 to the
gl ass sulpdrsat subktrAte dléasiss siddt tat ehd8substvatede jdewnrt a6t heanrtbom
tenperature by the cooler 14. The support 52b is peeled by the peeler 15

from t he®gPgd&ds bysithgt £oPt bpRGs sSuckdng, ZRef ¥PPEI FUTELACes transferred to
h f ' f_h 8. Th
R N e

gl ass substra fo the subs e] ec 7 ej ec by the
robot hapd sutki ngitiherippey sudfacteppiniche aboye enhndi nedtataash of all

the feeder rollers 31 is driven by a stepping notor for rotation. 10

Al t eRRat PLERFRASAT AT o CPRaPBETLUSERY e atrdf ohe dhekkoner bderke fowe feeder

rothers ghigklnege rANSILSSLAN RS - 52 U LB T G AN ThRT ot fers
Furthermore, rotatable free rollers without a power source
may be combined suitably. Also, tendency drive rollers,
torgque motor driven rollers and the 1like may be used. It is
15 preferable to dispose the feeder rollers 31 at a relatively
short distance or the purpose of stably feeding plural types
of the glass substrate 18. Furthermore, it is possible not
to use the nip rollers 34 if sufficient friction exists
between the feeder rollers 31 and the glass substrate 18 to
20 avold slip of the glass substrate 18 being fed. The control
of the feeding device is facilitated. Occurrence of dust can
be reduced. In the above embodiment, the flanged feeder
rollers 32 is used in the receiving feeder 25, the first and
second stocking feeders 26 and 27. Furthermore, it is
25 possible not use the flanged feeder rollers 32 in any of
those féeders. See Fig. 5. Any of the feeders include
feeder rollers 71 and guide rollers 72. The feeder rollers
71 regulate the position of the glass substrate 18 in the
direction transverse toc the feeding. The guide rollers 72

30 regulate the glass substrate 18 in the transverse

direction.
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‘may be conbi ned suitably. Al so, tendency drive rollers, torque notor
driven rollers and the like nmay be used. It is 15 preferable to dispose the
feeder rollers 31 at a relatively short distance or the purpds8Caf28iiably
feeding plural types of the glass substrate 18. Furthernore, it is
possible not to use the nip rollers 34 if sufficient friction exists

between the feeder rollers 3 nd the ass substrate 18 to 20 avoid slip
of the glass gﬁbgfrl}eataé’of§ SglﬁﬁglF'SBE'TﬂJéecbWE?ﬂa‘raf §?etﬁ"}‘%erf R i ce is
facil it atfhs (QR0AEd ONC & Qfuiditla AN tike JliGede |l Sihe APGYL sgigdi ment,
the flanged feeder rollers 32 is used in the receliving feeder 25, the

first anejesdciornyl sfeedténg Réeder s Réramelri@yre Fur thethere, priefierril
possi bl e not use the flanged feeder rollers 32 in any of those feeders.

See Fig. SBPofHregt dREIPEETeRsSTARPEEANCF AT (& |13 sl ANt ed dd rol | ers
72. T . | t4 ty at 18
e fagdels T Olrh@! Stofbel CAUbA ﬁl%rgg%g% dfibded N U BHort R 2t e

in the rection transverse to the gui d

regul at eoffthecigd aspacsiiibg rixdeaichB 1d, taedt shnsvebse bditweehi Girs24dnd | OCT
2004 In the above enbodinent, the interval between the glass substrates is
regul at e§e8OTh @A S e S tEdRe 12 thet Rerskj Besihgoneedontagts

Furier TRbE, £BBRLNEAGRIS S0 IO RAIRAL L NEY LIPS, HAPASL TRGAN ST 5

. 5SS
as illustrate sto mechani sm I SPOS at a front

end of LaBsejratk N feeerr md3%ingnduwhiddabl gndetmean ifd r she agdconecond
positions, and when in the first position, contacts the front edge of the
gl asd0suBesi&ieni8 alblawihi bhe CHESE s igiiist r 8 e tD8 Meven Fwithgrf-urt her,

e e ik ASBERL, neeneh e B B P el e
the preceding and succeeding glass substrates 18a and 18b at
the substrate distance L2 before the supply to the attacher
12. Note that the control for feeding in the pursuing manner

15 is predetermined to regulate the substrate distance at a
distance L3 that is shorter than the distance L2.
In the above embodiments, the lateral edge portions of
the glass substrate 18 are supported by the feeder rollers 31
and the flanged feeder rollers 32. However, it is possible
20 according to an embodiment of Fig. 7 that each of support
shafts 90 has two side feeder rollers and a middle feeder
roller 21. ©Unlike the above embodiments, a train of plural
transfer regions TA are arranged with a small interval in a
single piece of the glass substrate 18. Note that the
25 support shafts 90 and the feeder rollers 91 have such
shiftable structures that the pitch and number of the feeder
rollers 91 may be adjusted suitably for each one of plural
substrate sizes. Also, the substrate to be fed may be formed
from metal, resin or any other material instead of glass.
30 Note that, even while the receiving, stocking and

ejecting feeders 25-28 are controlled for feeding according
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‘the preceding and succeedi ng gl ass substrates 18a and 18b at the substrate
di stance L2 before the supply to the attacher 12. Note that the control

for feeding in the pursuing manner 15 is predeternmned to regulate_the
substrate distance at a distance L3 that is shorter than th& diStangg@iL2.
In the above enbodi nents, the lateral edge portions of the glass substrate

18 are sypported by the feeder raqllers 31 and the flanged feeder rollers
32. Hovve\%g’r ?:Llet aP8¥So @?%‘?ﬂ"e}bt ac &aﬁ'd‘nﬁngH Eﬁﬁ%d*% 0 d’rorﬁ:ldl.ueﬁ t hat
each of %%QBQ&hE-§h@£k§a@ﬂnyEtﬁdﬁkf%ﬂ%%ph%%ﬂerlfoiﬁér 1804 &gidd]g feeder
roller 91. Unlike the above enbodi nents, atrain of plural transfer

regi ons TAaarerarlrf@dngall vilieh ejesahihgi Mexydaal RA chassi nglte peecdern t he

gl ass substrate 18. Note _that the 25 support shafts 90 and the feeder
rol | ers §¥UREFEYs b thenlpdppsiop: sotdr 68t RAr the GilesR SNPSTERE of the

feedes 1ghl 8ES18% BB BE pdiust e atbiatliv (Olcneh g o Midilleq

substrate sizes. , may be Tornmed

resi n or bgngonthellimy ethiale jordtiead febdghrass. IfovNoter [ hiad tmeveylasai | e the
receiving, stocking and ejecting feeders 25-28 are controlled for feeding
accor di njubstrage gé.ﬂ) 2Tt 48bhex4ipBYE bRBEBAPRehhe eAecLiRUnierdsrr 88 set 50

conti nue r ot at,i | ' 1.1 ho st.apping. I subst.rate
18a or 1§%da?%thgﬂ%j%%%ﬁ%géﬁggdﬁéig8ghgs%ﬁdt%ﬁh %iﬁéﬁf% ugéégarb?%the

| ami nat i pgeds! | thet BlaskhesgbassasuybstBat eob 18aporal@hysanake keed at a
different speed or can be stopped by controlling the ejecting feeder 28.

Howel@r ,Predehergined edaetingt 8Pe8@ ¥i-18b extends both on the ejecting
o 122 oot OBk 5ok “Mbbnillrh 38 el R S BR e eRY, v
speed Vloperates in two manners, in other words, detects a front edge
of the succeeding glass substrate 18b in order to stop the
succeeding glass substrate 18b, and also detects a rear edge

15 of the preceding glass substrate 18a for the purpose of
checking the substrate distance. However, it is possible to
use two sensors specialized for respectively the two purposes
without unifying the use. Also, the position/stop sensor 36c
may be replaced with two sensors for the same reason.

20 In the above embodiment, the poesition sensors 39a and
39b and/or the position sensors 39c and 39d check whether the
substrate distance is shorter than the distance L2 for the
purpose of avoiding rear-end collision of the preceding glass
substrate 18a. If the substrate distance is shorter than the

25 distance L2, the lamination roll set 50 is driven for
rotation to feed the preceding glass substrate 18a. The
ejecting feeder 28 is turned off to stop the succeeding glass
substrate 18b, so as to elongate the substrate distance.
Accordingly, some of the feeder rollers 31 included in the

30 ejecting feeder 28 and disposed on a downstream side remain

stopped in a slipping state in contact with the preceding
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"“In the above enbodinent, the position/stop sensor 36b operates in two

manners, in other words, detects a front edge of the succeeqing gl ass

substrate 18b in order to stop the succeeding glass substrat®e 11837 208
al so detects a rear edge 15 of the preceding glass substrate 18a for the
pur pose of checking the substrate di stance. However, it is possible to

use two aﬁﬁgnggﬁgiﬁég%iéﬁg %%&n??§gﬁptively the two purposes wthout

uni fyi ng € position/stop sensor 36¢c may be replaced with

two sensors fgowbhersatRer 8668y 281 1dkd he bR TRR! o jLleipesi tion
sensors 39a and 39b and/or the position sensors 39c and 39d check whet her

the subfeeder 48 Juandee igrosipect antphphurak o klemgrdads.owhtijeh mpyr pose of
avoi ding, reagr-end collision t.he precedin l.ass ubstrate 18a. If the
aubst r a e GRELERR ERackiRFERRLy i, e S5 kot pdURBheRbEnFRaPFon 1ol
set 5§ igndrinep.f orthigt akiker to f]?@éisiﬂfe PE8Cetigid eh&Ssusbbehiage 18a.
The ejecting feeder 28 is turned off to stop the succeeding gl ass

substratelash, subsigate dl@nght ecohbastbwiitht €hei stparioeam Agcoupi ofl y, sone

of the feeder rollers 31 included in the 30 ejecting feeder 28 and di sposed
on & dohel FEEM G iRl o TEpBHDF At S| SR S et SPnPOGALAED wi ¢
the precedifgr-£63dh LB AP0 9lAS Tl .fﬁg%&f%nl @ngggggaasdanhb%&er, t he

feeder rollers 31 included in the ejecti eeder may be groupéd into

pl ural raid eéro dremdshenwpirelrediyg btads i sans traepdaide iyl mehypsuse ehea
ral nmotors or 5 the |ike. This nmakes it possible to stop the

| utch, pl
gugcﬁ%di‘ﬁﬁynﬁ]é%%ms%’b%‘ﬂ? ate ABbI¥FScontact with the upstream group of
|1 ft i i it 39
rollers a eﬁhﬁ?ﬁQﬁkﬁgphﬂ quiﬁgféq%%%§%ﬁ&&§bg%g%%%gpggk bggr?ﬁfgﬁors a

and 39b, or at e position sensors to fe e preceding
gl ass sulkthatle iBa byopearasot Blba and the auxiliary stock sensor

3ba. Also, it is possible not to dispose the auxiliary stock
sensor 35b, but to assign operation of the auxiliary stock

15 sensor 35b to one of the other sensors in the embodiment.
Furthermore, only a single sensor may be used for operation
of both the stop sensor 36d and the stock sensor 35c.

Note that the above-described sequence of the pursuit at
the time that the substrate distance is shorter than L2 may

20 be eliminated. To be precise, the ejecting feeder 28 is
driven with the first stocking feeder 27 kept stopped. When
the substrate distance comes up to L2, then the ejecting
feeder 28 and the first stocking feeder 27 can be driven at
the ejecting speed V1.

25 In the above embodiment, the succeeding glass substrate
18b, if the substrate distance is shorter than L2, is kept
stopped while the preceding glass substrate 18a is fed, so as
to increase the substrate distance. However, the substrate
distance may be increased in other manners. ¥For example, the

30 contreol unit 17 may drive the first stocking feeder 27 at a

lower speed than the speed of the ejecting feeder 28. The
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10 downstream group of rollers. Note that only a single sensor may be used
for operation of both the stop sensor 36a and the auxiliary stock sensor
35a. Also, it is possible not to dispose the auxiliary st"act @Fmg; 35h,
but to assign operation of the auxiliary stock 15 sensor L35 QO of the
ot her sensors in the enbodinent. Furthernore, only a single sensor may be
used for operation of both the stop sensor 36d and the stock sensor 35c.
Not e thaﬁu?ﬁ@eéblwleg&é%rﬁBBﬁt§@‘éfE|e£%‘é AN thee fad Af tthet lowed ©peed hat t he

substrat e _di st.an i r n . 20 be elimnated. .To reci se,
the ejec iong§l eeggr %@S%}g%gl v%ﬁngwi c%%gedjflﬁ)stgels S@ckisﬁg’sﬁé‘ﬂg&& g‘;tﬁept

st opped. g¥anallipe revhsthat prdcsiange gtaeBs substeakd, 18hen the ej ecting
feeder 28 and the first stocking feeder 27 can be driven at the ejecting
speed V1. 25 Rhthhughbtlre pReSelhremvention hvseddiong fyldys deskstibede 18b,
if the substrate istanc&is horker.thag Ltzh isﬁg&:ﬂgst ped while the
prece ingyg‘f'%%sog G A ergg Y §mpREImERtE sthe e & FE Qs tPat e

di st ancethéb&@aémpaﬁﬁfn%@ﬁéwﬂﬁ, ARG JRNGRE LR R8s ibALtbRe
manners. For exanple, the 30 control unit 17 may drive the first stocking
feeder 27ihl e | apparspdedtoharhdde dpedagof skhelejict ithg.sf efdedid28. The
27 ~7 1 OCT 2004 succeedi n% gl ass substrate 18b can be fed at the | ower
speed sOPEECtQTEepdratEst RENSHELERIFRESEHI GReNGEBsERd BOISELCEEARRS Iy from

the precedhDge 0b2SH EHESLESHE dBarnd! HRQUGR:! DRvARESSA! LAXGNL] as been
fully descr%d 5 by way o#) t he pr ef%rred enbod?rrents'tke%go%hgmﬂtlﬁ

r ef et@nds: toonsgtreved caspinyl ndedr tlengsn . vari ous changes and nodi fications
will be apparent to those having skill in this field. Therefore, unless

ot herwi se these changes and nodifications
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depart fromthe scope of the present invention, they should 10 be
construed as included therein. 28 -1 OCT 2004 What is clained is: 1. A
substrate feeding device conprising: an ejecting feeder for feeding a first
substrate at a predetermined 5 ejecting speed; at |east ong_ztagﬁizﬁ}
feeder for feeding a second substrate succeeding to said first b 4ate
toward said ejecting feeder; a distance determ ner for checking a substrate
di stance defined between said first and second substrates by conpari son
with a 1 i.ned first distance; and a control unit for adjusting
sai d subs Jgﬁkﬁggﬁﬁgg%é by selectively driving said ejecting feeder and
said stocking feeder, to set said substrate distance at said first

di stance accordin di stapce deternining signal fromsaid distance

to ;
det er ni net-, and S&Bf’fé@te grding ARVIGeRUNBIIYPgnce has reached 15 said first
di stance, sai : j i ald e, dd :
controlling sg?'g%@%cgf@ if#gyd%éjgg?éﬁg@%a?@éts?%ﬁ% teaegienréaléﬂr% érte% ng
sequerrcesejdctiicespeed;f r om one another, to set said substrate distance at a

econd di stance shorter than said first._ distance, then id control unit
driving  said & deAttn oheeclerking dlesderl WiodRediS; dceicond swpgtiate”

pr edet er nd pede@inBabisa fikPsshaRse tbRaPORd Sfding4bsdgat e di stance at said

second di stance, "wherein said control unit, in Said feeding sequences
di fferent from dlistanggodélermingri fosschedkingjacubstiateatistanes defingd

predeterm ned ejectin peed, n I rives, said ocking, feeder at a
hi gh speg%eqwgaﬁersaﬁ]aﬂrszai p?%i? er%grc?t%? eEYi ﬁ&@é}aé@&p gﬁ@ sfarts
measufol Nghretiars®thdd fifet dBtativef aFPONse to said distance determ ning signal,
and when said elapsed tinme cones up to a fi rstdgredeterm' ned tine,

det ernines t hat ooatral dsfarapdjusting saié esunsdrate chmiansa by selemietyi st ance.
%o Pesor SIVEE SHEESCMARAR A RSUL AR BBt oA SpSHRRr = 0 5,
distance at said first distance according to a distance determining signal
from said distance determiner, and after said substrate distance has reached
15 said first distance, said control unit shortening said substrate distance by
controlling said ejecting feeder and said stocking feeder in feeding
sequences different from one another, to set said substrate distance at a
second distance shorter than said first distance, then said control unit driving
said ejecting feeder and said stocking feeder at said predetermined ejecting
20 speed, to keep said substrate distance at said second distance,
wherein said control unit, in said feeding sequences different from one
another, drives said ejecting feeder at said predetermined ejecting speed,
and also drives said stocking feeder at a high speed higher than said
predetermined ejecting speed, and starts measuring elapsed time in
25 response to said distance determining signal, and when said elapsed time
comes up to a first predetermined time, determines that said substrate

distance has become said second distance.

2. A substrate feeding device as defined in claim 1, further comprising a

30 receiving feeder, supplied with said second substrate, for feeding said
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29 1 OCT 2004 second substrate toward said stocking feeder; wherein said
ejecting feeder feeds said first substrate to a lamnation 5 3. A substrate
feedi ng device as defined in claim1, wherein said control unft1s§OF ep4
information of said high speed and said first predetermned tine that are
predeterm ned according to a size of said first and second substrates. to
4. A substrate feeding device as defined in claiml, wherein said

| am nation roll is further supplied with | am nated material, said | am nated

21;;[ gr: glm_ %,%ﬁ@&?oﬁ?ﬁa?%’mrh’Sa?dqg“ﬁ'aﬁ’?%é&ﬁrfi | moverl aid on said support;

am nates sai rans filmto said first substrate
by attachnent wheleiheaid eedtipg éssderdeeds shid fhsk abisdtrate dofelediingtiatevi ce as
defined in claim4, wherein said distance determ ner includes: a first
stop sens®Hl: positioned downstream fromsaid ejecting feeder, for
detecting a reach of a front edge of said first substrate; 20 a second stop
sensor, positioned downstreamfrom said stocking feeder, for detecting a
reach »f 3 fr oAtsubstrateofeediigddedco ad defibed imckgimal ,puherein saidontiey sensor,

posi ti oned downstream from sai d second stop sensor at, said fir di st ance,
for det ec??'g§%9§ﬂ§mﬁé°%°féﬂ g épgpd.%rgfaalﬁﬁ?rg{ p?{?ﬁi‘?r@f‘%‘?t said
control UNat, ale) prESRRARMEUC a2B6RIMd B ol @il off 64l Fipdtd ahtir sbceifl  second
stop sensors, stops respectively said ejecting feeder and said stocking

f eeder, ssukmdrates.set sai d substrate distance at a distance LOthat is
shorter than said first distance, and then prolongs said substrate di stance
by driving said ejecting feeder in keeping said stocking feeder stopped,

and 3@y whil e sai duissthiter Riedinlj sleviee ass definedngediairdet erwiherein tsaid sai d
det oct | orfasilggian T8 Gmfadner BUPBIRY wilalPINEteSersaR Al Said Tamnated
material includes a support, and a transfer film overlaid on said support;

said lamination roll laminates said transfer film to said first substrate
by attachmént with heat and pressure.

15
5. A substrate feeding device as defined in claim 4, wherein said
distance determiner includes:

a first stop sensor, positioned downstream from said ejecting feeder,
for detecting a reach of a front edge of said first substrate;

20 a second stop sensor, positioned downstream from said stocking
feeder, for detecting a reach of a front edge of said second substrate;

a pursuit starting sensor, positioned downstream from said second
stop sensor at said first distance, for detecting passage of a rear edge of
said first substrate;

25 said control unit, in response to detection signals from said first and
second stop sensors, stops respectively said ejecting feeder and said
stocking feeder, so as to set said substrate distance at a distance LO that is
shorter than said first distance, and then prolongs said substrate distance by
driving said ejecting feeder in keeping said stocking feeder stopped, and

30  while said substrate distance is prolonged, determines that said substrate
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6. A substrate feeding device as defined in claim5, further conprising: 5
a first position sensor, disposed upstreamfromsaid ejecting feeder, for
detecting said first substrate fed by said ejecting feeder; and:av$écafith
position sensor, disposed upstreamfromsaid first position sensor at said
second di stance, for detecting said second substrate fed by said stocking
feeder; 10 if said second substrate reaches said second position sensor
before said first substrate noves past said first position sensor, then

said conty ny [ ! - Sal r i gt -1 ter than
sai d secoﬂ@la”&gsff'%%g%%%?ﬁ%?oﬁ%ﬁé’ﬁ%a&dﬁgB%éﬁoﬁgﬁ egd?scfé;%@édr%@@%r ving said
ej ecti ng frbgested pummmgﬁmg sspisdr.st ocki ng feeder stopped or driven nore
slowy than is said ejecting feeder. 7. A substrate feeding device as

defined in claim®6, wherein said control unit, after said distance
det ermi neg out i i cTyley-N 104 1 j of said
substrat eé'di st'glr%gsﬁgiegfglggﬁ]bi st eg?és?gﬁ%:%ﬂ %%Wg%ungg?gag@ﬁ?@@gt rate

di stance by draYirstopasifich sensd disposedapsieasnirdmsgid ejpeting feereset sai d
substrate_di stance at said second distance. 8. substrate feeding device
as def i net®r dgteating said ﬁ'ieh?‘f“?n‘%tFat@g%gLV§? ‘?’Jeﬁt'@%ﬁed’eboa:ffcfi on sensor,

di sposed_upst 1 £aBLbRAMS R deHERAEABAP bstreath fhoh Shd ardd diskive d 111 st

substrate fed by said lamnation ro ourth position sensor, disposed
upst r eam ermor sdishid becangdistanam fos detestingtsaghiseceut snbstdhatetfaddsy f or

detecting saig eco%d substrate fed by said ejecting feeder; said control
unit, if & &%%3191 €dfibstrate has reached said fourth 30 position sensor

beforg sai d fiif shidss&EInPsEIINE FeBdTds Saibdddhtihd¥ort &fsor befersor
determ nes that said substrate distance is shorter than said second

di st ance, saiddirpl subsimie sapvess nast said dirgt pegitier sepsredprAFahiceniPbct i ng

f eeder st Ar re . . d 1,NgLl.0Q...r0 9. A

substr at e@rﬁ@?%}%u@%%?fﬁ% g%dd%‘?é%gégitﬁg%ﬂgéﬁbﬁﬁcaﬁerr glltah gg:i:idgé?oarﬁi] nation

rol | contdistanicel drdlaprolongs tg=idssubrstiatgidistante sty driving tsaddibsgjectatge f or

| am nation, said transfer region is forned icp a mddle of a ?uﬁ_'strate | ower
feeder in keeping said stocking feeder stopped or driven more slow an

15 said ejecting feeder.

7. A substrate feeding device as defined in claim 6, wherein said control
'unit, after said distance determiner outputs said distance determining signal
upon coming of said substrate distance to said first distance, shortens said
20 substrate distance by driving said stocking feeder at said high speed, to set

said substrate distance at said second distance.

8. A substrate feeding device as defined in claim 7, further comprising:
a third position sensor, disposed upstream from said lamination roll,
25  for detecting said first substrate fed by said lamination roll;

a fourth position sensor, disposed upstream from said third position
sensor at said second distance, for detecting said second substrate fed by
said ejecting feeder;

said control unit, if said second substrate has reached said fourth

30 position sensor before said first substrate moves past said third position
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surface; each of said receiving feeder, said stocking feeder and said
ejecting io feeder includes a feeder nechanismfor supporting a | ower
surface of a pair of lateral edge portions of said first or second
substrate, and for feeding said first or second substrate, said Iateral
edge portions being so disposed as to dispose said transfer region

t herebetween. is 10. A substrate feeding device as defined in cIa|n19
wherein said at |east one transfer region includes pIuraI transfer regions

artanged Lindbr! GeteAmidds MY ShRe Ubdhiatd BRAME R siiitd! thif Shick8caiftf Ond

substrat es; sal anisminc TiIrst an second si f eeder
rollers fdlstamppcartd peoloags said eubktratdgdistaicep byt keeEngfsaddi gettingst or
second substrate; at |east one m ddle feeder roller f r supporting an

i nt er nedi %E‘é’ebﬁﬁqp%ﬁ Ortﬁi’é'f’ﬁﬂé‘&orier?'%‘% ghap §§pr am'%%ta%w ®'substrate between
said plural transfer regions. 11. A substrate feeding device as defined in
claim9, wherein said feeder 25 nechanismincludes plural rotatable feeder
rollers. 92. AAssuisstrate efdedit r@vﬂm/iasedaﬁnetbfihnelaimn?cIVth'ereiIll saigher ei n

id pl f eed X Lude d s i feed
ol lers: Gminal G Eoedat IO AR raTSTen s PLRag, B6pSRRIRde 30

rol I er bogwinatith, Fid ‘trahsferTregdifdisaform@adin #HhiddRN of BosmRArate I6wel ect from

a periphery of said roller body, for contacting and regulating a |ateral
edge of sslfads;rst or second substrate. 13. A substrate feeding device as

o ural ni p 1o PAYO! APOTSEERY ItebPridl sty Rl i SR e R ' o

rot at apl efe@@BNRicludedra faduir MGedtrinisrh ifsssuiorting andwer Baitfaed ef arpatiooper at i on
with said feeder rollers; aroller shifter for shifting said nip rollers

bet ween aohiAteralrdgs Rertighs of saiddirst pesecandssrbstaie.iane 1o feading sald sai d
first or qrgfepurgﬂﬁfguﬁétﬁatér%d IAralt RS iBhS befffboYiR A SR defi ned

inclaim conpris
dispose said transfer region therebetween

15 10. A substrate feeding device as defined in claim 9, wherein said at least
one transfer region includes plural transfer regions arranged in a train
transversely to feeding of said first and second substrates;

said feeder mechanism includes:

first and second side feeder rollers for supporting said lateral edge
20  portions of said first or second substrate;

at least one middle feeder roller for supporting an intermediate portion

defined in said first or second substrate between said plural transfer regions.

11. A substrate feeding device as defined in claim 9, wherein said feeder

25 mechanism includes plural rotatable feeder rollers.

12. A substrate feeding device as defined in claim 11, wherein said plural
feeder rollers include first and second groups of feeder rollers;
each of said feeder rollers in said first group includes:

30 a roller body; and
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a nip sensor, disposed near to said roller shifter, for detecting a front
edge of said first or second substrate; 15 wherein said control unit
controls said roller shifter, sets said nip roller in said nip position
while said nip sensor outputs a detection signal, and sets satd1 @@p @mller
in said retracted position while said nip sensor outputs a non- detec |éns
signal. 20 15. A substrate feeding device as defined in claim 13, wherein
said ejecting feeder includes: plural guide rollers, rotatable about a

rotational axis that is. substantiall rtical. I f gaid first
substrat e, foraF'QB%?QPﬁWQiO"ﬂ tgrpé[pj%&ﬁgn‘b?%ggphgwﬁfz#liﬁ(ﬁg{?’gp » and 25 a
hor i zont afor $Bhfdclhg BREBGUIBITh] arlaraIRRIde dTGaidfidt OHbdcoridslisstmtén a

shi ftabl e manner, and fof causing said guide rollers to set said first

substrate in a predeterm ned feeding path while said nip rollers are in

2 dof  nolti n AFEBRrle Reai b e B St FGCAT] RaiTEduqig, o' o€

suppl y§ ngmeahahisecerthengompaskes: Wi th said second substrate; a stock sensor
for checking whether said second substrate is dispgsed at s said receiving

feeder; wher ei PlUGi nip saliess.sdispessdnbigheputhan: sald derett rollersi Bnd& |, said
control | i.nh_hi i n%g&g r iy vl recei ving
f eeder vviuﬂtaltlétag% B’la@'g[ggn@ Sn%gﬂ[fggagd ﬁ%g%l : ,R su%?%g?elﬁfdgggi%%%gevi ce as
defi ned iwitlebaidfedfer folletdier conprising an auxiliary stock sensor for
checki ng whet her sa bstrate.is

id first } di d at. said.ej i f eeder;
P el st s B8 B o foleth SRS Semtshish Shgy " eeoer
cont r %hfac?éd&d@ti&@ﬁ#s%ifg.@tgdmﬁs%%ﬁﬂ%cw E@pslrat@ifdefl i rst substrate to

said is lamnation roll. 7 A substrate feeding device as defined in
claim 16, further conprising

14. A substrate feeding device as defined in claim 13, further comprising
a nip sensor, disposed near to said roller shifter, for detecting a front edge of
said first or second substrate;

15 wherein said control unit controls said roller shifter, sets said nip roller in said
nip position while said nip sensor outputs a detection signal, and sets said
nip roller in said retracted position while said nip sensor outputs a non-

detections signal.

20 15. A substrate feeding device as defined in claim 13, wherein said
ejecting feeder includes:
plural guide rollers, rotatable about a rotational axis that is
substantially vertical to a surface of said first substrate, for regulating a
lateral edge of said first substrate; and
25 a horizontal shifter mechanism for supporting said guide rollers in a
shiftable manner, and for causing said guide rollers to set said first substrate
in a predetermined feeding path while said nip rollers are in said retracted

position.
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an auxiliary stock sensor for checking whether said second substrate is

di sposed at said stocking feeder. 20 19. A substrate feeding device as
defined in claim16, further conmprising first, second and third heaters
for preheating said first or second substrate disposed at r[;espeg:(;]' vy
said receiving feeder, said stocking feeder and said ejecting feeder to a
target tenperature adapted for operation of said 25 lamnation roll, said
first, second and third heaters operating for application of heat at

first, d ' . i d fir e |
than sai d @ar gae penpEr spaPE i SF Hefifedin A 15 APEER CRASRGR, | "
sai d target tesapipplyhtechamibrs opralippdime saidi recdieingofdeidghariti lsaid sai d

third tenperature. 30 34 J= 3 OCT 2DDr 20. A substrate feeding device as
defined i$ecONdisHbsYateiner ei n each of said first, second and third heaters

i ncl udes pl Qﬁ?& I : parately.
521. A s%ggé@éa§e ere {%%g@@péghg@ehg?!dng‘gé@rg gp%?ﬁtgg?q{lﬁﬁe:drégonpri si ng
a horixzongaitl reweivint deeldesi ce for supporting said feeder roller in a
shiftable A manner .transversely to feeding,qof said first.and secon

Subst 1 at YN Wil sud Fiack sehsar okt Arietaetalt Fional ST EPRFS O ¢ ur  her
compri si ngp; fd RN Trd A hi) SR Febdving! RWRIer SHfH ace of
said fi rgtahlg?tgsseag%n bst ratg fedrby Ss@i%%eder ?rec\kllaﬁi sm 1[or preventing
a subst r ataid sedamad sulpstrateon from fl exi ng under gravity. 23. A substrate

feeding device as defined in claim1, wherein said 15 | am nated materi al
further includes a cover filmoverlaid on said transfer film in a peelable

mannefy SfF.d CRLePsfraleMekdingeebnbe asagafmetdntalains fier furilemMcomplisiesi ti on
upstream fromsaid |am nation roll, and renpved from said | am nated
mat eri al .arpcaudliary, stoskt semnsort &dichgeidagi whether dsaidn dissti gubsteate B f urt her
conpri si %o#gg nani for being shifted by a control of said
control %F‘?"S"’z’ﬁ oé ejB%‘ﬁHa'?éé&Br,
wherein when said auxiliary stock sensor outputs a detection signal,
said control unit allows said ejecting feeder to feed said first substrate to said

15 lamination roll.

18. A substrate feeding device as defined in claim 16, further comprising
an auxiliary stock sensor for checking whether said second substrate is
disposed at said stocking feeder.

20
19. A substrate feeding device as defined in claim 16, further comprising
first, second and third heaters for preheating said first or second substrate
disposed at respectively said receiving feeder, said stocking feeder and said
ejecting feeder to a target temperature adapted for operation of said

25 lamination roll, said first, second and third heaters operating for application
of heat at first, second and third temperatures, said first temperature being
lower than said target temperature, said third temperature being higher than
said target temperature, and second temperature being higher than said
third temperature.

30
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contacting and stopping said second substrate after said substrate distance
has becone said second di stance, to prolong said substrate distance;
wherein said control unit, when said stopper mechani sm contactsis8Cd 2803
second substrate, starts neasuring an el apsed tinme, and when said el apsed
time comes up to a second predetermned tine, determnes that said
substrate di stance has cone up to a third distance adapted for |am nation.
25. A substrate feeding device as defined in claim?24, wherein said 30

st opper hani,sm.i j : e ro i 1 i , and 35
L9 Oc ¥%§004Arr§19/%%[agéggg%gn%%ée%ﬁﬁg dp@s?'? !rﬂn@a%éggge%rgggt%ﬁd

posi tion, saiRd fikbiensédonds aardl | thivelr hedtepesinoludes lotal ubdester neienserfteedi ng
path of said first and second substrates, and when in said retracted

posi t i on, cPBiraliadle farghiemperatise §eRgrateit h; s said control unit sets said

st opper nechanismin said inserted position upon novenent of said first
substrate past said stopper nechanismand for a reference tine equal to or

| ongerst han. saidsidestabel ferding devitereddefimed irf olaim st6o ity camprisieg ond
substrate, and after | apse, of said reference . fine, sets . said.stqpper
rechan; sl FOTGAMAITBOYARE GRS 12 HPPTUNG 2RI G5l TElkh Hod SRS, second
Subst 1 at € mcthedfrahSvereblyTairoding o salcrirdt ahdSecot] sbiedl rd di stance. 26.

A substrate feeding net eding a first substrate and a second
substrate succeeding to said first substrate, conprising steps of:

adj usting substrat e, dist ance define et ween said first an econd 15
substr at egﬁby ge?"&@'ﬁ“@%hﬁﬁ%%?ﬁﬁesaoﬁ aet?ri\gdgfn Qﬁﬁﬁggpéwesru(goﬂq?iﬁ"gg, to set
sai d (gubgtficMttorf bRiwdRGer Blowing gdeloes Mbwed shiffasd oflisaidafivee or skkend sai d
substrate distance has reached said first distance, shortening said

subst r at esdbsitataded by saidifeeder mechanisn.i fes prevantiggcd sybskatgsiidiies in
f eedi ng SQ{JHE’H%%%&%%;%&%?@@X?% another, to set said 20 substrate

di stance a secon ter than said first distance; and after
said substrate distance is set at said second distance, feeding said first

and second _substrates at a predetermnm ned ej egtjng, speed, to keep. . said
substr at eg%i st néHbg{a@afﬁ?@&dﬁi”Qﬁ s"{sdrﬁ’@g‘!"eg " elaim %‘ wherein said
15 laminated material further includes a cover film overlaid on said transfer film
in a peelable manner;
said cover film is peeled from said transfer film in a position upstream

from said lamination roll, and removed from said laminated material.

20 24. A substrate feeding device as defined in claim 1, further comprising a
stopper mechanism for being shifted by a control of said control unit, and for
contacting and stopping said second substrate after said substrate distance
has become said second distance, to prolong said substrate distance;
wherein said control unit, when said stopper mechanism contacts said

25  second substrate, starts measuring an elapsed time, and when said elapsed
time comes up to a second predetermined time, determines that said

substrate distance has come up to a third distance adapted for lamination.

25. A substrate feeding device as defined in claim 24, wherein said

30 stopper mechanism is disposed downstream from said ejecting feeder, and
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wherein in said feedi ng sequences different fromone another, said 25
first substrate is fed at said predeterm ned ejecting speed, and also said
second substrate is fed at a high speed higher than said preﬁejqutqﬁﬁ
feedi ng speed; said distance shortening step further includes: s t é
measuring el apsed tine in response to a reach of said substrate di stance
to said first distance; 36 L- | OCT 2004 when said elapsed tine cones up to
a first predetermned tinme, determining that said substrate distance has

becone saj LSt . I NQ..et ined in
ol ai m 20, MaPEl Rtll  fpred nofiyHaRl & ernEBH ARRuEE, dRH Rertf

| am nat i ogaighdertdd positiomrwdetidesintod feaiding path ossd firsiBand\sesdrst r at e
feeding nethod as defined in claim?27, wherein said lamnation roll is
further seifistiades. vafchwheRi inasaid relipeteddpositen, ds |awdh eay saly feegifider i al

I ncl udes Fzjxa,[',s,upport, and a transfer filmoverlaid on said support; said
lami nation rbll lamnates said transfer filmto said first substrate by
attachsrent w tdaith eahtrahuhipsets saicestopper meshhnisminesdie ddiengdrpeisitanh as

defined in clai m?28, erejn said 15 di stance adjusti step includes:
dot ect 1 ngUROTT BRSOt 21 SPBHATSE AHeStEAIo $Sd SAIG SoPRRbIERRRRIT 380 16T o1 i op
det ect i NGy pdakdRR tirﬁsgeﬁam % ohgéf%aﬂfsaffd E6OHd E%t&fngﬁéa @neegond

substrate 1n a second stop deteCting station poSitione up_streamfrom sai d
first stogoppiegestid sgecendisubstratepand aftes fapseeott said aeteceneantimay setsi d fir st

and second .st detectin station t oppi.ng respecti.ve ald_first and
Second. S g SRR rBEenal T Zaic Brarted BBs M. RIS e i tnce Lo
that i sdetioh@8'subBaates dothsf tolsth saill SiibRaes diRtaHcRNEH S3d Fiiddistdpser at e

di stance by feeding said first substrate in 25 keeping said second

substrate stopped; and detecting passage of a rear edge of said first

ubst 1 2t &xd 1 o RiSHA reBhiAG BT RIdd B QbR BhanFCedlst T eam

from sai d secon
substrate succeeding to said first substrate, comprising steps of:

adjusting a substrate distance defined between said first and second
15 substrates by selectively feeding said first and second substrates, to set said
substrate distance at a predetermined first distance;
after said substrate distance has reached said first distance,
shortening said substrate distance by controlling said first and second
substrates in feeding sequences different from one another, to set said
20 substrate distance at a second distance shorter than said first distance; and
after said substrate distance is set at said second distance, feeding
said first and second substrates at a predetermined ejecting speed, to keep
said substrate distance at said second distance,
wherein in said feeding sequences different from one another, said
25 first substrate is fed at said predetermined ejecting speed, and also said
second substrate is fed at a high speed higher than said predetermined
feeding speed; said distance shortening step further includes:
starting measuring elapsed time in response to a reach of said

substrate distance to said first distance;

36



detecting station at said first distance, so as to determ ne that said
substrate distance has reached said first distance while said substrate
di stance is 30 prolonged. 37
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when said elapsed time comes up to a first predetermined time,

determining that said substrate distance has become said second distance.

27. A substrate feeding method as defined in claim 26, wherein said first
s and second substrates are fed to a lamination roll at said predetermined

ejecting speed.

28. A substrate feeding method as defined in claim 27, wherein said
lamination roll is further supplied with laminated material, said laminated

10 material includes a support, and a transfer film overlaid on said support;
said lamination roll laminates said transfer film to said first substrate

by attachment with heat and pressure.

29. A substrate feeding method as defined in claim 28, wherein said

15 distance adjusting step includes:

detecting a reach of a front edge of said first substrate in a first stop
detecting station; detecting a reach of a front edge of said second substrate
in a second stop detecting station positioned upstream from said first stop
detecting station;

20 in response to detections at said first and second stop detecting
stations, stopping respectively said first and second substrates, so as to set
said substrate distance at a distance LO that is shorter than said first
distance;

prolonging said substrate distance by feeding said first substrate in

25  keeping said second substrate stopped; and
detecting passage of a rear edge of said first substrate in a pursuit
starting detecting station positioned downstream from said second stop
detecting station at said first distance, so as to determine that said substrate
distance has reached said first distance while said substrate distance is

30 prolonged.
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