VETHOD AND DEVI TWO SUBST'RATES The
i nventi on 'Ihislsaéeﬂsasthen fe hod and a device for gluing two

subst r at es i sc wherein an adhesive i

surface of Jﬂlm ijmt ate to be glued and a secon THF&bSMEEtEA‘ﬁ@EENE
pl aced with o be glued onto the first substr KEFLAGED ei n

the substrates are spun about their center axis for FENDVITY €XceSS

adhesi ve. Met hods and devices of this kind are known
fromDE 40 41 : 199 Al, Derwent abstract 94-246139/30, and EP O
744 739 Al. In 10 orderto manuf acture for exanple, so-called
digital video discs (also as DVD). Digital video discs
are conprised of two MEFHORAND DEV|CE FORG(lJU'b'&i %FMT@SM whi ch
the digital video information is stored on one surface and

whi ch are then gl ued togEhéimventidmrelatesitobanethod and a device farigiaingéwe no

I nformati on stored thereon. For connecting the two 15 substrates to

a substrate disc, éi]é:sﬁ’é?é@ioea sabst£tb didc whélem ah 8dhesité s applledtothe
precisely operatin evices are required because t he substrates not

only nust be precis, [ &€ t t

action nust be uni fsgjrrfﬁ%ver ?ﬂsta%%“ rg@a&lag g@éaLQ Fﬁﬁéﬁl&e Is

i ncl usi ons and W|th ut havn di £ferent ive.a e

oy T tni S ey arbiBped M i Sutass e BHHEER o%mt*’ e t&”gﬁﬁ'@%'dw oreif

Furthernore, the conventional devices for gluing twg substrates are
the substrates are spun about their center axis for removing excess

adhesive.
Methods and devices of this kind are known from DE 40 41
199 A1, Derwent abstract 94-246139/30, and EP 0 744 739 A1. In
10 order to manufacture, for example, so-called digital video discs (also
known as DVD). Digital video discs are comprised of two substrates
or partial substrates on whiéh the digital video information is stored
on one surface and which are then glued together with their faces
that have no information stored thereon. For connecting the two
156 substrates to a substrate disc, for example, a digital video disc, very
precisely operating devices are required because the substrates not
only must be precisely stacked above on another, but the adhesive
action must be uniform over the entire disc surface, without air
inclusions and without having different adhesive layer thickness.
20 Only in this way an error-free substrate disc will be produced.

Furthermore, the conventional devices for gluing two substrates are
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very compJ_eL\th regard to their construction and require a |arge

space. From US 4, 990, 208 a nmet hod and a cl-ev-r—e—e—-a-r-e_k.n.omn_
for Th‘”““"ﬁ&mﬁﬁe%ptlcal storage nmedia of two subdtiHS &HEETHAG BEEN
l i

during ,I"”” i ng process by WV radiation a quantz gIEEELAUE@te
I's placed o the substrate for exerting a presSSuUrer—Acurag=
process enpl oyed for the manufacture of optical storage nedia
S furthernmore known from US 5,779,855. In this nethod, the
opti cal storage nediumis placed during curing between two

pl ates 10 transparent for UV radiation. Patent Abstracts of Japan
Vol . 018, No. 502 1676 Sept enb 1994, and J

1708555 (R coh  very complepwihyagarbto fipransmIcion BRgiegeNe  IG8: ng a
plastic film by ultraviolet radiation is known, in which for
heat di ssi pation nispaggen I's supplied Iaterally and renoved
through a central opening in the 15 upward direction.

The printed docunent Patlew a IgéaCéfSthefim}em Wprovid€ a method and a No.
267 (M722), 26 July 1988 and JP 63 049424 A (Sony Corp), 2

March 1988, and JP §&ii Wﬁfhlﬁ% Qﬁ@%ﬂb@ﬁéﬁ& whiclBli&Rs i6i&Preliable, unlform |

di scl oses a nethod I n cs to be glued together are bent

ol e S RS S v

s 2 minimal reject rate and is still simple to execute and simple in its
construction while allowing for high productivity.

The aforementioned object is inventively solved by a method

of the aforementioned kind in which at least one of the surfaces of

10 the substrate to be glued, preferably the surface of the substrate to

be glued onto which the actual adhesive is applied, is provided with

a precoating. In this manner, the gliding action.for the primary

adhesive, respectively, the primary lacquer is substantially improved

so that the adhesive distribution over the entire surface is not only

15 faster but also more uniform. The precoating allows to very

uniformly distribute the adhesive between the substrates to be glued

in a simplé manner over the entire surface to be glued and to

prevent inclusions such as air bubbles etc. The substrates

accordingly adhere over the entire substrate surface fixedly to one

20 another, and the substrate discs have a uniform thickness over the

entire surface area.
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It is an\cﬂ)mf“tﬁe—i—wentlon to provide a nethod and a

devi ce fnhs t ubstrates which allows for a reliable, uniform
gl uf ng of r d results in good substrates discs with
mni mal r | s still sinple to execute and si S ISHEET HAS QEZJ

construct ng for high productivity. The
aforementloned Obj ect Is inventively solved by a nethod REPLAC??P i
aforenentioned kind in which at | east one of the surfaces of

the substrate to be glued, preferably the surface of the substrate to

be gl ued onto which the actual adhesive Is applied, is provided with 10
a precoating. In this ner, the rdln ction far the prigar .
adhesi ve, respecti vel ymﬂ'l‘% aghesive Y 88 S&ﬂ?@?ﬁﬁﬁ%‘?ﬁ"&gﬁ@#‘s@%d

so that the adhesive distribution over the entire surface is not only
faster but al so norlacquer whigh Tae he sapidlyi aured| by vediaiondrgatment with”
uniformy distribute the adhesive between the substrates to be glued 15
in a sinple manner ulraviolettightdnd whichrdilews forexoellghtadhesivh between the
prevent inclusions such as air bubbles etc. The substrates

accordi ngly adhere theéuﬁdir%téé‘tPrre‘t’er%bﬁﬁ&ﬁé‘bﬁhéﬁﬁ/&%%ﬁbhé@%%ﬁ anAbRr
anot her, and the substrate di scs have uni form thi ckness over the

entire surfgce ar €% t{rngnt% the surface of agﬂﬁsﬁ%eﬁi he V%Iﬁeﬁrvﬁtt@ﬁé@'tﬁeﬁ‘s

so-cal |l ed ultraviol syn can be rapidly
e _Ed by radiation élstn u{m J' tby splnnmg over the entire substrate surface.

Preferably, an adjustable, precise pressure is exerted onto
the second substrate after having been placed onto the first
substrate which improves the uniform distribution of the adhesive

10 between the substrates. The upper substrate to be placed onto the
lower one is preferably placed by a single arm handling device with
precision drive in a tinely adjusted movement precisely centrally
onto the first substrate, and the required pressure is applied.

The aforementioned object is inventively also solved in that

15 at least one of the substrates, upon placement onto the other
substrate, is bent in the edge area away from the other substrate so
that air bubbles or other inclusions in the adhesive layer or in the
adhesive can be reliably and safely removed. When bending the
substrate to be stacked on top, it will first contact at the center, and

20 only after being released completely will be “rolled” from the central

inner area outwardly, so that the adhesive ring is forced and rolled
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ul t'ravi olet—ight—and which-all ows for excell ent adhesi on between the

two substrates. Preferably, the adhesive is applied as an annul ar

strip onto ced substrate to be gl ued which is t§
di stributed || t/er the entire substrate surface. '9HIS SHEET HAS BEEN
Pref erabl y, preci se pressure is exerted onto REPLACERhE

second substrate after having been placed onto the first
substrate which inproves the uniformdistribution of the adhesive
bet ween the substrates. The upper substrate to be placed onto the
| ower one is preferably pl.aced by a single arm handling device with 10

precision drive in _a fine|ly adjusted noyenent precjsely.centrall

onto the first subdtomthel a{rq?etorlga@&g@rﬁﬁé&gg@tﬁp@ﬁgﬁﬁpk&ﬁgé@ so

The af orenentioned object is inventively also solved in that at
| east one of the substaiginalysiopsand bubblasaregemovede ot her

substrate, is bent in the edge area away fromthe other substrate by 15

havi ng an inner gripper Arfdrther solution of ithe aforementionledt object is thak the
anot her for bending at | east one of the substrates. By doing so, air

bubbl es or other i ré‘dgé%itﬂ'ﬂ@e éﬁbétl‘&eﬁﬁ‘ﬁéb%d@féﬂeaﬂed aftériiémavarstithe
can be reliably and safely renoved. When bendi ng the substrate to

b LS80, el o RIS o U S asort e,

bei ng rel eaSed conp rom | Nner ar ea
d ive ring i.s fo

?Zt \_Nar dly, so that steré(i‘ina1 orﬁﬁe subs{ral% dige edrgceelg, gg&ti&r?'al‘y?%ré\rrigéndtwr}ﬁch

contributes to an increased quality of the finished product. For
cleaning the substrate disc edges it is suggested to provide an
adhesive suction device which is pressed spring-elastically onto the

10 edge of the substrate disc. For increasing the productivity, this
cleaning of the substrate edge is carried out directly after the
centrifugal removal of the adhesive without requiring an additional
position change of the substrate disc or the separate cleaning -
station for the edge cleaning process.

15 The glued substrate discs are preferably dried in an adhesive
drier, and, when using UV lacquer, in a UV drier, so that the
manufacturing process is substantially shortened. Such an adhesive
drier can, for example, be embodied as a device which is disclosed
in the patent document DE-A 195 45 843, not published as of the

20 application date and owned by the instant applicant. .For avoiding

repetition, the disclosure is included by reference into the present
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I nner area to the outer area toward the substrate edges so that air
i ncl usi ons and bubbtes—are -renoved. A further enbodi nent

of the invapdonyresided in that the edges of the substrates to
be glued ar v edr enpval of the 5 adhes Xﬁsg HEEY ARG TBEEN
force. Due mﬂ H process a reliable sk ‘ iﬁu\@gﬁ .

substrate d [IKddi ti onal | y, provided which

contributes to an increased quality of the finished product:-For’
cl eaning the substrate disc edges it is suggested to provide an
adhesi ve suction device which is pressed spring-elastically onto the 10

edge of the substrate.disc. Eor increasi.ng the, prod PR this, .

cl eaning of the suk?socql'ﬁ? o dfﬁaﬂ Fgg% %Fi‘gﬁg%ﬁ?n | r%lﬂaéé' fxéheé?n}prlés\mth
centrifugal renmoval of the adhesive w thout requiring an additional

posi tion change of retalingypevement underngath adJ\dlatBPat e cl eani ng

station for the edge cl eaning process. 15 The gl ued
substrate discs are pref@nasolution ef the aforemientioned object is espedaller, and,
when using W lacquer, in a W drier, so that the ' manuf act uri ng

process is subst antddianfagauust whe. a Juertzaor yless plate is placed onto dheer can,
for exanple, be enbodied as a device which is disclosed in the

patent docugrent DE‘sﬁ:b%%tédléigéﬂ?Hnﬁ the BHANY ggtgﬁs%%o%af With it8dwn weight

application date and owne e”i nstant cant. For avoi di ng

repetition, the di sfilfytiingit prassys SHtdthe'subBHER Gisk B Kelps X HIaRAY

Preferably, after the drying process during which it has been heated,
the quartz or glass plate is cooled before it is placed onto the next
substrate disc. Cooling of the quartz or glass plate takes place
10 according to one embodiment with ionized air whereby the glass
plates are moved by a changing 'syste'm respectively between the
cooling process and the placement step onto the substrate disc. It
is also advantageous to perform drying in a nitrogen atmosphere
which cohtributes to a faster and final drying of the substrate discs.
15 After the gluing and drying process, the substrate discs are
tested in an inspection station, for example, by a scanner with
regard to flaws and, depending on the measured results, are
released or separated as rejects.
The inventive method is controlled and/or visually
20 represented by a data processing program which is run, for

example, on a personal computer.
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appli Lon. The substrate discs can be guided, for exanple, with
rotating novenen th a U | anp. One sol ution of

t he af ofhésrsheet HaRE bi'- ect is especially ag

quartz o ated | aced onto the 5 su

t he dryi that with its own weight It
presses on rate disc and keeps it planar.

Preferably, after the drying process during which it has been heated,

the quartz or glass plate is cooled before it is placed onto the next
substrate disc. Cooling of the quartz or glass plate takes place 10
according to one enbodingnt with ignized .aiy, reby the qgl,ass .

pl ates are noved by a C%ﬁ@@;@ﬁ@ﬁf&gg@ﬁﬁ%gfﬂ@?myﬁdﬁx@deVlce
cooling process and the placenent step onto the substrate disc, It

i s al so advant ageo®f the pafarementionedigkind which r sg@prigesoapigeating or

which contributes to a faster and final drying of the substrate discs. 15

After the gluing arptedispengingrdevcs whitte inithetdiegotiodi afcmouement of the
tested in an inspection station, for exanple, by a scanner with

regard to flaws angnafgRefftingprobess)ds aﬁaﬁgée@pgﬁéahithegming station,

rel eased or separated as rejects. e inventive nethod
is control lgd and/ ' Y, e ; si ng
progr am whi 5;c)h isr ﬁ'ﬁsﬁ?@w@h}, ups%ﬂeam Ofe&r%ngpgéﬁg%e%%@%ﬁa e%é%ﬁpoﬁﬁéer .

-6 -

precoating device provides at least one of the surfaces of the
substrates to be glued, preferably the surface onto which the other
substrate is to be placed, with a prelacquering which improves the
gliding action of the adhesive or of the primary lacquer and thus
10 results in a more uniform and faster distribution of the primary
lacquer during the spinning process. With the corresponding
substrate manipulation device, especially when provided with a
precision drive, a substrate is precisely centrally positioned and is
subjected to a precisely adjustable pressure applied to the substrate
15 to be placed onto the first one so that a precise adjustable pressure
is applied to the two substrates to thereby improve or increase the
distribution and the speed during the adhesive process. The
advantages to be derived from the afore disclosed method can also
be achieved with the inventive device, i.e., to apply the adhesive
20 quickly, reliably, and uniformly onto the surfaces of the substrates

to be glued without having to content with inclusions, for example,
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The d Obj ect is furthernore solved by a device of
t he af ntloned ki nd 'whi ch conprises a coating or
pr edi s |Re adeﬁn ch, in the direction of novenment of the
nanufa

, S arranged upstream of the gl uing L.on )
respect m of the adhesive application device.| THS SHEET HAS BEEN
precoating deV| ce p vides at |east one of the surfaces of the REPLACED :
substrates to be glued, preferably the surface onto whi ch tHe~other

substrate is to be pl aced with a prelacquering which inproves the
gliding action of the adhesive or of the primary Iacquer and thus 10

results in a nore uniformand faster dlstrlbtlo th rinar

| acquer during the 3pbPHRPIES. Relween. thwqusgr H’G’dﬁ‘i’ r\'ﬁs‘rﬁ? inl non-
substrate mani pul ati on devi ce, especially when provided with a
precision drive, a wufmmﬂmdmeesmféhe substratendises ppd o 4o substiatediges s

subjected to a precisely adjustable pressure applied to the substrate 15

to be placed onto twith redudedoqeality) reSpéctively, & high rejgcisateisl e pressure
is applied to the two substrates to thereby inprove or increase the

di stribution and the spe gcdrurnr fb ' furfiiremveRtive ?ﬁi@r&li)le?Bﬁ‘solvmg the
advant ages to be derlve romt e afore disclosed nethod can al so

be, 2ot evecgy i1 “@mﬁ%ﬁ%%rrraerevrestsrgagar oPing BBeBE5 Yine ™
to be glued wit hOUtsuri)s {rat Eoobgcg); cp at |¥% eggesn ecnlrvlaysf Ifroorr]ﬁ‘the Bthet sugg{rate. "
In this manner, an even more improved prevention of air bubbles
or other inclusions in the adhesive layer is achieved because the
two substrates to be glued will contact one another beginning at the
10 inner portion and continuing outwardly so that bubbles or air
inclusions will be pressed outwarc_.ily and removed during this rolling
process.
The bending device has advantageously an inner gripper
which engages the inner area of the substrate to be bent and an
16 outer gripper which engages the outer area of the substrate to be
bent. The grippers are movable relative to one another in the axial
direction of the substrates so that bending of the lower or upper
substrates with respect to the other substrate is possible. For the
engagement of the inner and/or outer grippers suction cups or

20 suction cup groups are advantageously provided. The outer gripper

can have them arranged aiso over the entire circumference.
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- 7 - . air bubbl es, between the substrates which

woul d result in non- uni form thi ckness of the substrate discs
and in to substrate discs with reduced quality, respectively,
in high reject rates. Accordi ng o8 rer—tnvest i ve

principle for solving the 5 object, a bendi
for bending at |east one of
edges away fromthe other syRART8F@:5 SHEET HAS B
engagi ng the inner area of {IREPEAGEDtrate to
outer gripper engaging the outer ar i
bent are novable relative to one another. in_the axial 0 .. di,recti on.
In this manner, an even Adithensplutien;to the, afarementpned P%Je‘:t is a device ) pp) es
or other inclusions in the adhesive |ayer is achieved because
the two substr at es providedgwithca wieanieg sevine farecleaningethe substrate disc

begi nning at the inner portion and continuing outwardly so that

bubbl es or air i ncledgesnThaicldaning device effects atthediametimersesealing of tie

during this rolling process, and they especially provide for bending

of the | ower substrq@faihfd &%béﬂgé@nﬂﬁﬁué‘BRﬁl’aIiﬁHHﬁirb\?érﬁenF@Fthéﬁ‘ésulting

engagenent of the inner and/or duter grippers  suction cups or

can have t i ot adiedut 3% QEARY deViid had ietelably Uil BindiBRGeton
A further enbodinment of the.inven

a cl eani ng devi ce fAVIR g’gfﬁmécpﬂ@'ﬁ&l%r@ftggr\él?@goa{ﬁ%?gfih@ invention,

can be pressed spring-elastically onto the substrate disc edge. The

] L 7] b AGH Biod
erern an 1 nner  gr+pper
be bent and an
substrate to be

cleaning device is preferably part of an adhesive centrifugation
device so that the substrate discs must not be transported to a
10 corresponding station for the cleaning process but instead can 'be
cleaned at their edges directly after completion of the spinning

process in a respectively deten’nined position.
/)The adhesive centrifugation device, respectively, the
substrate disc edge cleaning device is preferably provided
15 downstream thereof with a drying station which, upon use of
adhesives or lacquer that can be cured or hardened by Ul/l light, is

embodied as an ultraviolet drier.

For improving the quality of the glued discs and the
productivity, the drying station breferably has a quartz or glass plate
20 placement device. The quartz or glass plate can be moved back and
forth by a sliding or changing system between the substrate disc

(o
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- 8- . cl eaning device effects at the sanme tine a
sealing of the substrate : di sc edge and thus a quality
i nprovenent of the resulting product. The cl eani ng devi ce has

preferably an adhesive suction device whi cfr; t
further enbodi ment of the invention, can be 5 TH%ESE%@ HXS é‘EEﬁL
spring-elastically onto the substrate disc edge. The REPLACEB eani n
device is preferably part of an adhesive centrifugation . - - device
so that the substrate discs nmust not be transported to a

correspondi ng station for the cleaning process but instead can be

cleaned at their edges directly after conpletion of the spinning 10
process in a respe@??§é %E‘P‘é‘ﬁﬂ HE]- p05|t|on The adhesi ve
centrlfugatlon devi ce, respectlvely, substrate disc edge
cl eaning device is preféd fﬁ)l@"}’w\goﬁt%f&n has preferablyq M) slanapsm Whereidf wi t h
a drying station which, upon use of adhesi ves or | acquer that
by UV 15 advantageously reflective surfaces for the lamp radiation are

provided in the area of the substrate edges. Accordingly, a drying
5 and curing of the adhesive at the edge and rim area of the substrate
disc is possibly quickly and reliably. The drying station has
arranged downstream thereof, according to a further embodiment
of the inventive device, an inspection station in which, as a function
of the measured resuits of the testing process, the finished
10 substrates are released or rejected.
The inventive device is especially very inexpensive and
,because of its compact construction, can be realized with minimal -
dimensions and preferably with a protective cabin with doors and
windows. With a corresponding so-called flow box a substantially
15 laminar flow and a clean room-similar environment for the
manufacture of the substrate discs can be produced in the cabin.
The inventive device can be used as an individual machine or can
be integrated into a manufacturing line.
Substrate discs in the context of the present invention are not
20 only digital video discs but also, in general, discs which are formed

by gluing at least two patrtial discs.
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The invention will be disclosed in the foll ow ng with the aid

of préferred enbodi nents in reference to the figures. It is
shown i n: Fig. 1 a schematic representation of the

i nventive device in 5 a plan view, and

Fig. 2 a schematic representation of an enbodi nent for the

bendi ng devi ce. In the enbodinent of Fig. 1 for an inventive
devi ce, the nethod sequence is carried out in nethod steps from
the right to the left. In 10 a first supply station 1 the first
substrates 3 are provided by a supply table 2. In simlar

manner, a second supply station 4 wth Seco . .

del i vers second Subgfréfﬂ?g inveptionwilk ke abc&egldiﬂétﬂe following Wﬂjﬁ% %Wt ?Ele?rS
surface free of information onto the correspondin surface of

the first substrat ef freféired embarimentsain mﬁerenca@ogm/ﬂwe&w 7 the

first substrates 3 are renoved fromthe supply station 1, are

rotated by 180, sogjfdholhdnsi de to be glued free of information
faces upwardly and is placed onto a preset |ocation at the receiving

turntable 8. The hggglf' ng deﬁ&fﬁe?né [&@ipégmaﬁ(iwgﬁm@qﬁ%mﬂb%é\nwin

6 with the side to gl ued taci ng downwar W thout rotation 20

of the substrate 6, onto a res A ation of the turntable 8. The
ricgi vi ng rntable 8 has a gﬁé)l'e\@g’iéf? ion, i.e., a tw position
Fig. 2 a schematic representation of an embodiment for the

bending device.
In the embodiment of Fig. 1 for an inventive device, the method
sequence is carried out in method steps from the right to the left. In
10 a first supply station 1 the first substrates 3 are provided by a supply
table 2. In similar manner, a second supply station 4 with a second
supply table 5 delivers second substrates 6 which are to be glued
with their surface free of information onto the corresponding
surface of the first substrate 3. With an overhead handiing device
16 7 the first substrates 3 are removed from the supply station 1, are
rotated by 180°, so that the side to be glued free of information
faces upwardly and is placed onto a preset location at the receiving
turntable 8. The handling device 9 transports the second substrate
6 with the side to be glued facing downwardly, i.e., without rotation
20 of the substrate 6, onto a respective location of the turntable 8. The

receiving turntable 8 has a special division, i.e., a two position
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divisiph by which confusion in regard to the two substrates 3 and 6

to be glued can be avoi ded even after power failure. The
turntable 8 supplies the first and second substrates 3 or 6 to
a gluing station 10 which conprises to adhesive centrifugal 5

devices or process pots 11 and 12 and a respective adhesive
applicator or a dispenser 13, 14, a respective substrate di sc edge
cl eani ng device 15, 16, as well as a precoating device or

predi spensing unit 17 and respective handling devices 18, 19.

The nethod at the adhesive station 10 is carried out as foll ows.

10
Firstly, the first substrates 3 resting,on the recejivin
turntabl e 8 and hawivigioahywhish %fﬁog!m@gﬂ‘i&ﬁ'&%ﬂ?%tﬁteﬁ Rnd 6
representing the | ower substrates during the gluing process, are

~positioned on a talbdexglued candeavaided iengndfter power failurene handl i ng
device 19 in a certain turntable position and are there precoated by 15

the coating device 21 iy fi@ghtable §6appkes thedirstrindedcopldistibstrates 3 or
properties for the actual adhesive or the primary |acquer to be

applied In a subseqigdly GRING EatbRP0 WHicHPEEAPALEE to'ddteshie ediitifuRsal

3 are then returned onto t recelving turnt The

FLnal e, 2 mgandl ) i By bhodtal ST ASHA 12,50 4 P, aphesith 2
f Qﬁ fwo adhest ve Spa{prglliicg orOcI;?Vai igger%ero{3,l124', aI rrésfa)egtlil\;)es gt?llajsﬁpatte disc edge
cleaning device 15, 16, as well as a précoating device or

predispensing unit 17 and respective handling devices 18, 19.
The method at the adhesive station 10 is carried out as
10 follows. Firstly, the ﬁrstl substrates 3 resting on the receiving
turntable 8 and having surfaces to be glued facing upwardly, thus
representing the lower substrates during the gluing process, are
positioned on a table 20 of the precoating device 17 by the handling
device 19 in a certain turntable position and are there precoated by
15 the coating device 21 in order to provide the optimal gliding
properties for the actual adhesive or the primary lacquer to be
applied in a subsequent method step. The precoated first substrates

3 are then returned onto the receiving turntable 8.

The single arm handling device 18 with precision drive then

20 places the first substrates 3 taken from the receiving turntable 8 into

the two adhesive spinning devices 11 or 12. In a subsequent
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met hod .step, an adhesive is applied with the adhesive application
device or the main dispensing unit 13, 14, for exanple, in the form
of a WV synthetic |acquer approximately in the shape of a ring.
Subsequently, the second upper substrate 6 is renmoved fromthe 5
turntable 8 and is placed precisely centrally onto the first |ower
substrate 3. The plates of the adhesive centrifugal devices 11, 12
are then rotated so that the adhesive between the substrates 3 and

6 is centrifugally renoved. In the following it will be
explained in nore detail with the aid 10 of Fig. 2 how the upper or
| ower substrate 3 or 6 can be slightly bent . so that the renoval
of air inclusions dnethod stepbaasacgr@@merlswphed with the adhesive appliggtioR at i on

of the adhesive or adhesive ring is facilitated and the
adhesi ve di st ri but idevidesoriti rhaimdispensing uaiteld, d4dfarexahplatindhe Yorm
the precision drive of the single arm handling device 18 not only the 15

vel ocity w th whi chpfthe\s ayhtHéticnBequeuasroxirately lih m@@xﬁd?blﬁf &lrig.

a precise pressure with which the substrate 6 is ‘placed onto the

adhesive ring can %‘u%%&{eﬂu{,%e%%wd' rré%!@sﬂ%fébﬁé%ggpe&‘ﬁ&?n the

whi ch the substrate edge of the bent su I'S releas

AfLer centidtugel |y AR Sl GSRSR et cBEaH: Bl Y FrstBwer
f ﬁ'“z” «_asent ed enbod r;?lrt])tstrg;]e %g'rll'ﬁtseip\lla%ceg %?‘ttlgg ra]\dﬂggiivg%einfrifaggli é]egvices 11,12
are then rotated so that the adhesive between the substrates 3 and
6 is centrifugally removed.
In the following it will be explained in more detail with the aid
10 of Fig. 2 how the upper or lower substrate 3 or 6 can be slightly bent
so that the removal of air inclusions or air bubbles occurring during
application of the adhesive or adhesive ring is facilitated and the
adhesive distribution is additionally improved and accelerated. Via -
the precision drive of the single arm handling device 18 not only the
15 velocity with which the second upper substrate 6 is placed but also
a precise pressure with which the substrate 6 is placed onto the
adhesive ring can be controlled as well as the deceleration with
which the substrate edge of the bent substrate is released.
Atfter centrifugally removing the adhesive, the substrate edge

20 cleaning device 15 or 16 will be operated by which in the

repreéented embodiment an adhesive suction device is spring
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el astically pressed onto the edge of the substrate disc to be glued.
The.eQQe cleaning action that is achieved therewith al so achi eves
additionally a sealing action of the substrate disc edge so that the
product quality is inproved. 5 The gl ued substrate discs 23
are then renoved by a single arm handl i ng device 24 fromthe
adhesi ve station 10 and are pl aced onto a further turntable 25
of a drying station 26 in which the substrate discs 23 are

gui ded underneath a W drier 27 in a cycled manner and are
irradiated with UV | anps so as to be dried. The U/ 10 drier 27 is
preferably provided with two to four 4 HPA |a or two

stati ons. elastically pressged antg theyedga of %Wﬂ%e fisctadhedired, g ass

pl ate handl i ng device 28 in the formof a pusher or changing
devi ce with which fiihe edge cleaning actionrthat israchieved thesewith alsaachigyeged ont o
the substrate discs 23 to 15 be dried. The plates 29 rest with their

own wei ght on the gdapionlig aseallng action of thessubstraléhdisglegige su tiat the9 are
cool ed, after renoval fromthe substrate discs 23 by the gl ass

pl ate handllng devi loni zed air in order to be
subsequently pl ace(?qgnl?‘gtqdl;grht 's |m \éetdr ate discs 23. 20

Favl ng ad e 3ot OB T P 9 o3
arm handling device 24 from the adhesive station 10 and are placed
onto a further turntable 25 of a drying station 26 in which the
substrate discs 23 are guided underneath a UV drier 27 in a cycled
manner and are irradiated with UV lamps so as to be dried. The UV

10 drier 27 is preferably provided with two to four 4 HPA lamps in one
or two stations.

The drying station 26 has furthermore a glass plate handling
device 28 in the form of a pusher or changing device with which the
quartz or glass plates 29 are placed onto the substrate discs 23 to

16 be dried. The plates 29 rest with their own weight on the substrate
discs 23. The glass plates 29 are cooled, after removal from the
substrate discs 23 by the glass plate handling device 28, with
ionized air in order to be subsequently placed onto further substrate
discs 23.

20 The dried substrate discs 23 are supplied by a three-arm

handling device 30 from the turntable 25 of the drying station 26 to
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a receiving station 31 in which an inspection station 34 is positioned
whi ch 1 nspects the finished substrates 23 for quality assurance and,
as'a function of the result of this control, respectively, of its
measured values, will control -the three-arm handling device 30 such 5
that the flawl ess substrate discs 23 are placed onto a further
turntable 35 and the flawed substrate discs 23 are placed onto a

rej ect spindle 36. Due to its conpact construction, the
i nventive device has smal | dinmensions with a length of 2,900
mllimeter, a wdth of 1,250 10 mm and a height of 1,900
mllimeter, which allow for flexible use of, . . Lhe devj.ce even in
smal | est spaces as a negeiving station 8 imwhichaninspection station 34 i$RO$IHERRE at ed i n
manuf act uring |ines. Fig. 2 shows in a schematic and
partial |y cross-seathicininspects the finishedisapstratesi2 fooquality assw@nseand; or a
bendi ng device 40 for bending 15 one of the substrates to be gl ued
or both of the subsig at Asndtienbef the result of tris usohtrdl, réespectively:tofvits edge
areas away fromthe respective other substrate. The bendi ng

device 40 has an | '?ﬂ&%s%ﬁ%ﬁfes‘lﬁgf&ﬂ\;@gthethree-arm hanﬁly'fgr?de\ﬂéé 8080cH2 whi ch

are novable relative to one anot aulic cylinder 43.

{ospoct | ve achum dBRRER dewjaeq Sunbtie disc8 23 aye plled oitd. & HARER 20X

the substrate 3 or 6 in order to
- 14 - turntable 35 and the flawed substrate discs 23 are placed onto a
reject spindle 36.

Due to its compact construction, the inventive device has
small dimensions with a Iehgth of 2,900 millimeter, a width of 1,250
10 mm, and a height of 1,900 millimeter, which allow for flexible use of
the device even in smallest spaces as individual machines as well
as integrated in manufacturing lines.
Fig. 2 shows in a schematic and partially cross-sectional
representation an embodiment for a bending device 40 for bending
15 one of the substrates to be glued or both of the substrates to be
glued at the respective edge areas away from the respective other
substrate. The bending device 40 has an inner gripper 41 and an
outer gripper 42 which are movable relative to one another by a
hydraulic cylinder 43. The inner gripper 41 has a suction cup 43
20 which is connected by a respective vacuum connector 44 to a

vacuum source and engages the substrate 3 or 6 in order to
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transpo}t It by alifting and | owering cylinder 45. The

outer gripper 42 has nultiple suction cups 46 distributed about
the outer gripper circunference which engage the substrates 3
or 6 at their outer areas for bending them 5 The bendi ng
occurs when the outer gripper 42 with the cylinder 43 is lifted
relative to the inner gripper 41. The i nvention has been
explained with the aid of preferred enbodi mrents. However, to a
person skilled in the art further numer ous desi gns and

devel opnments are known wi t hout deviating 10 fromthe gist of the

i nvention. The inventive devi ce was described i n connection
with the manuf act urteanspor; 'bPYé‘I"ﬁV‘QjEBgiq"gﬁgng ¢ylinder 45. pri nci pI es of

the invention however can al so be applied to nethods
devi ces for produci ng otThe oylebgtipper 421hammltlnlaﬁugtms¢un§t@dlst"buted
are to be glued to one another. 15
-15 - about the outer gripper circumference which engage the substrates
3 or 6 at their outer areas for bending them.
5 The bending occurs when the outer gribper 42 with the
cylinder 43 is lifted relative to the inner gripper 41.

The invention has been explained with the aid of preferred
embodiments. However, to a person skilled in the art further
numerous designs and developments are known without deviating

10 from the gist of the invention. The inventive device was described
in connection with the manufacture of digital video discs. The
principles of the invention however can also be applied to methods
and devices for producing other products in which two substrates

are to be glued to one another.

15

-15 -

Lit. TRL of WO 98/49010 - Klaus Weber et al - STEAG HamaTech AG - Az.2196 (1859)



CLAITVE: Met hod for gluing two substrates (3,6) to forma
subst 512l Geet Has Been Replaced disc (23) in which an adhesive is applied to a
sur fac glued of a first substr 3H-—and-a
secondT ﬁ m Wi th its surface JtEHI Seé'ﬁ:'lﬁl'ddﬂs SEEN
pl aced subst rat e, and iln whi BBPLACGED
substrat es (3, 6) are rotated about their central —axes—
for centrifugally renoving the adhesive, characterized

in that the surface of the first substrate (3) to be glued is

provided with a precoating before application of the 10

adhesi ve. 2. . Met hod according to claim 1 characterized in
that the CLAIMS:  adhesive is an ultraviol et synt hetic | acquer.

3. Met hod according to one of the precedi cl ai ns

characterized in tHat tMethoddor gluing Mppﬂutﬁgaﬁ 6h6himfarm a substrate

ring onto the surface of the first substrate (3) to be gl ued.

4. Met hod according tdis®(23)dh which pneadiiisive is@pplied to a surface to be
characterized in that an adjustable pressure is exerted onto

the second substrate ( 6290%& 8fa H*s%%ﬁﬁ@l‘ﬂéte%) %ﬁdﬁsééﬁlﬁﬁsutfstrate (6)with 5.

Met hod for gluing two substrates 6) to forma substrate
di sc (23) whi ch an a i
first substé]ate (3) to beeﬁ"rt%gta héggsc@'%&‘fg @#Fﬁﬁ@zg?bﬁgate, and

in which the substrates (3,6) are rotated about their central
axes for centrifugally removing the adhesive, characterized
in that the surface of the first substrate (3) to be glued is
provided with a precoating before application of the
10 adhesive.
2. Method according to claim 1 characterized in that the
adhesive is an ultraviolet synthetic lacquer.
3. Method according to one of the preceding claims,
characterized in that the adhesive is applied as an adhesive
156 ring onto the surface of the first substrate (3) to be glued.
4. Method according to one of the preceding claims,
characterized in that an adjustable pressure is exerted onto
the second substrate (6) after placement onto the adhesive. '
5. Method for gluing two substrates (3,6) to form a substrate
20 disc (23) in which an adhesive is applied onto a surface of a

first substrate (3) to be glued, and a second substrate (6) is
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pl aced—it\H—h—i—t—sr—qur—f—ae&to be glued onto the first substrate,
and in which the substrates (3,6) are rotated about their

cent r dhis enReplaced f ygal |y renovi ng the adhesive, - ' 3
at Ieasﬂmﬁiﬂﬁﬁﬁubstrat es (3.6) upon pl acenent orrWi HEEEHAS BEEN |
other s i's bent in its edge area away frhm theREPLACED

ot her substrate (6,3), characterized in that an inner gripper
(41) and an outer gripper (42) are noved relative to one

anot her for bending at | east one of the substrates (6, 3) . 6.
gbtho?zg?r glakng two substrates (3,6) to forma substrate 10

I SC In i ch an adhesive_is applied to a,sufface,of_.a

first substrate (3) to tuaggdwith '@n@»ﬁ)’?@e@)hﬁ MPP the fpt substrate,
with its surface to be glued is placed onto the first substrate

and in which the subst r znesin $hioh the: substrates @Bl are Fetated about their
central axes for centrifugally renoving the adhesive, and in 15

which a quartz or glass gintiab 4xé8 for peatrifugallyt cetviowing the adhesive,
substrate disc during drying, characterized in that the quartz

or glass plate (29) aft E‘dhatréﬁkbeﬂié& HthBf f9628 gn% ST Stbdrites §5.6) upon

it is placed onto the next substrate disc (23) Met hod

accor di t | ai m 6, ' ' . .
or gl ass pite (20) | s doBpanen) Gt the, ShEf sl iof is Bt ip s eage |
?Cgofdl ng to one of the a?rleglarcvsayesfrgrrn tZl’e oﬁﬂé‘{é&és‘?{été?é’,a).

6. Method for gluing two substrates (3,6) to form a substrate
.disc (23) in which an adhesive is applied to a surface of a
first substrate (3) to be glued, and a second substrate (6)
10 with its surface to be glued is placed onto the first substrate,
and in which the substrates (3,6) are rotated about their
central axes for centrifugally removing the adhesive,
characterized in that the edge of the glued substrate discs
(23) are cleaned after centrifugal removal of the adhesive.
15 7. Méthod according to claim 6, characterized in that the edge
cleaning is carried out in the station (10) in which gluing of
the substrates (3,6) is performed.
8. Method according to claim 6 or 7, characterized in that an
adhesive suction device is pressed elastically onto the edges
20 of the glued substrate disc (23).

0. Method for gluihg two substrates (3,6) to form a substrate
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in that dryi ng is carrled out in a nitrogen atnosphere. 9.

Met hodﬂmﬁm o0& of the preceding clains,

charact the edge of the gl ued substrate discs

(23) ar m "‘ﬂM‘ centrifugal renoval of the adhesive. TS SRHEET HAS) BEEN
Met hod accor aim9, characterized in that the edge EPLACED
cleaning is carried out in the station (10) in which gluing of

the substrates (3,6) is perforned. 11. Method according to
claim9 or 10, characterized in that an adhesi ve suction
device is pressed elastically onto the edges 10 of the glued
substrate disc (23). accor di.n to _one of .the
precedi ng cl ai s, disc (23), in W%“Cll:ﬁarqi@leéf ez'éc?ﬂﬂl\'eaﬁata§ R at8 and
dried substrate dISCS (23) are inspected for flaws.

13.  Method according first snbsteate: (% tprhecgluedy apda second substrate (6)
characterized in that the nethod is controlled and/or visually
represented by a data prwithitsisugfape dgbergliued is placed ontolthe firddsubstrategr
gluing two substrates (3,6) to forma substrate di sc

(23), with at |east one éﬁ@ﬁﬁlwmcﬁttﬁéléﬁbsﬁrh@és (36) |ai‘é5rbta€téé about their
adhesi ve application device (15,16), and at | east one

adhesi ve regoval device ééﬂ‘trélz)axeﬁh?éracée‘ﬁiﬁféﬁﬂll)byre%ovmg the adhesive

precoating devi-ce (17). -3 -

characterized in that a quartz or glass plate (29) is placed
onto the substrate disc (23) during drying.

10.  Method according to claim 9, characterized in that the quartz
or glass plate (29) after the drying process is cooled before

10 it is placed onto the next substrate disc (23).

11.  Method according to claim 9 or 10, characterized in that the
quariz or glass plate (29) is cooled with ionized air.

12. Method according to one of the claims 9 through 11,
characterized in that drying is carried out in a nitrogen

15 atmosphere.

13. Method according to one of the preceding claims,
characterized in that the glued and dried substrate discs (23)
are inspected for flaws.

14. Method according to one of the preceding claims,

20 characterized in that the method is controlled and/or visually

represented by a data processing program.
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15.  Device according to claim 14, characterized by a pressing

devi ce which—apptt+es—anmadj ust abl e pressure onto at | east

oné of the sub rﬁteRghgﬁ .

Devi ce ffﬂ“sﬁiﬂm ﬂfmm Strates (3,6) to a substrate disc

(23), wit)j I % gluing station (10), at |east one THI 4G RE
;l i ce (15,16), and at |east one ° SRHEE’E;(‘:}’?E? EEN

adhesi ve

adhesi ve renovi ng device
bendi ng device (40) for
substrates (3,6) to be g
ot her substrate (6,3%, C
devi ce (40) conprisé - an
i nner area of the substr
gri pper (42) engaging th
be bent. 15 17.
that the inner

(42) can be npoved
direction of the substra
Devi ce according to one
in that theginner grippe
have suctioﬁ cups (43, r
-4- :

$ (3,6) during the gluing process.

(11, 12), characterized by a v

bendi ng at | east one of the

|l ued at its edge area away fromthe 10
haracterized in that the bendin

Dexicer fof i glwipg twossybsirales i(3.8) ttqa.gorm a substrate
ates (3,6) to be bent and an outer

disc (23}, witheat ledst ohe asihlesiveatatiar(10), atdeast one

Devi ce according to claim 16, characterized in

adhesive apglicatibfi’ deditt £16146), bha at'tigastdionaper
relative to one another in the axial

é?ﬁtte%i\ée .[emoval, device 1 4 i'ré% _characterized , by 18

(0] al s or acteril ze

bussobling dyRe gy, ot r oripper (42

Device according to claim 15, characterized by a pressing
device which applies an adjustable pressure onto at least
one of the substrate discs (3,6) during the gluing process .

Device for gluing two substrates (3,6) to a substrate disc

(23), with at least one gluing station (10), at least one

~ adhesive application device (15,16), and at least one

adhesive removing device (11,12), characterized by a

“bending device (40) for bending at least one of the

16.

17.
10
15

18.
20

19.

substrates (3,6) to be glued at its edge area away from the
other substrate (6,3).

ngice according to claim 17, characterized in that the
bending device (40) comprises an inner gripper (41)
engaging the inner area of the substrates (3,6) to be bent
and an outer gripper (42) engaging the outer area of the
substrate (3,6) to be bent.

Device according to claim 17 or 18, characterized in that the
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19.° Dew—ce—f—e%gJ—m—ﬁg—substrates (3,6) to a substrate disc (23),

with at UI n statlon (10), at |east one adhesive
applicati at | east one adhesive renoval
device (1 g deV| ce (26) with a quartz or gl ass

pl ate pl characterized in that the drying
devi ce (26) has a quartz and gl ass plate cooling device.
Devi ce according to claim 19, characterized in that the

2

THIS SHEFT AS BEEN
REPLACED

cooling nediumis ionized air. 21. Device according to one of
the clains 19 or 20, characterized 10 in that the drying

station (26) conprises ultraviolet

and that in the

| amp
area of the substrate edg@grg@p@’dﬁ‘lmdlortheoutergrlpper(42)5qgnfb;§;@gvegr t he
| anp radi ation are provided. 22. Device according to one of
the clains 14 through 2irelative to one another in the axiabdirastionsf the substrategect i on
station (34) arranged 15 downstream of the drying station
(26). 23. [O@m)e according to claim 14 through 22,
characterized by a substrate disc edge cleanlng devi ce

(15, 16). 20.24- DeliR¥! 56catafify 46"8né %of 'tﬁ’é Blaiths AR}

hifged in

that the substrate “di sc edge cl eani ng device 15 '16)

et ce accapding to ol ai HreIAcZEd 1 1k (it e ) angipg the outer”™

-5 -

gripper (42) have suction cups (43, respectively, 46).

21.

10

22.

15 23.

24.

20
25.

Device for gluing substrates (3,6) to a substrate disc (23),
with at least one glﬁing station (10), at least one adhesive
application device (15,16), and at least one adhesive
removal device (11,12), characterized by a substrate disc
edge cleaning device (15,16).

Device according to claim 21, characterized in that the
substrate disc edge cleaning device (15,16) comprises an
adhesive suction device.

Device according to claim 21 or 22, characterized in that the
substrate disc edge cleaning device (15,16) is pressed
spring-elastically onto the substrate disc edge.

Device according to one of the claims 21 through 23,
characterized in that the substrate disc edge cleaning device
(15,16) is part of the adhesive removal device (11,12).

Device for gluing two substrates (3,6) to a substrate disc
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subgtratm device (15,16) is pressed

spri-ng- el Hs&S}eahhyB@,mk ki€ substrate disc edge. 26. Devi ce
accordlng aims 23 through 25,

char act erl ﬁ, substrate disc edge cleaning devi fmg SHEET HAS BEF BEE
(15,16) is par hesive renoval device (11, 12). LACED

-6 -

10

15

T

(23), with at least one gluing station (10), at least one
adhesive application device (15,16), and at least one
adhesive removal device (11,12), characterized by a drying
station (26) with a quartz or glass plate placing device (28).

26. Device according to claim 25, characterized in that the drying
station (26) comprises a quariz or glass plate cooling device.

27. Device accordihg to claim 26, characterized in that the
cooling medium is ionized air.

28. Device according to one of the claims 25 through 27,
characterized in that the drying station (26) comprises
ultraviolet lamps, and that in the area of the substrate edges
reflective surfaces for the lamp radiation are provided.

29. Device according to one of the claims 15 through 28,
characterized by an inspection station (34) arranged

downstream of the drying station (26).
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