s

DEVI CE: FOR DRYI NG SUBSTRATES  The i nvent [ 'on relates to a device for drying
sutbstrate disks by irradiation with ultraviolet |ight, wherein during.tRke
irradi ati on process a gl ass plate-rests—on—the-substrate di s %
. 3ks
0P

dryi ng devices are especially_eml oyed_for the, manufac =™ Ofy
or CDs, mini-disks, matgnet0-0|a;5i'fe‘1S ﬁi‘?ﬁfﬁe &4 ROV _
SpeT for the

and/ or video di sks, and/or digi s (DVDs). &N
manuf acture of substrate disks _ rised of two parti al
substrates to be glued together, the glass plates are placed during the
drying process onto the substrate disks in order to prevent that the
substrate during the drying process will buckle or lose its planar shape.
The termdrying is to incl uddEVEE FRR DRYING SUBSIRATESs with which, for
exanple, two substrates are glued to forma substrate di sk. The substrate
di sks to be dried are conventionally positioned on a turntable which

- rotates in a cycl edfhginv@ntion treldtes 1o ca tdevideefarudhyinga sabstratesdisks oyt he
drying area of the drying deyj ce, B_eforﬁ t he ﬁubst rélte di ﬁks, enter the
drying area, the gligadiajpn; wihapitravioletefight, whereld sdying dhe irdigiPievi ce
onto the substrate (i r r the drying process
when the substrate @Pgﬁs ﬁ%ﬁ@%&%ﬁ%ﬁ%@%@%ﬁ?ﬁryi ng devi ce. By

pl acing the glass plates onto the substrate disks with the aid of a gl ass

Bopl i ed To the subdsich eV RevicesAcd eabeel PERyagdpT e meplfdd™ " © ' °
posi tioned between df'&nﬁﬂéb%tdgﬁseér C@s?%iﬁl—&&ﬂ%%@heﬁapﬂi&lfaiﬂ(sgﬁbby ,
pressure in the not yet dried or not yet cured state with respect to its
| ayer thickness. | tRGQMs,{GRHRS, phato-Chissandiosvidepidisks: andéar digital videqd
disks (DVDs). Especially for the manufacture of substrate disks
which are comprised of two patrtial substrates to be glued together,
the glass plates are placed during the drying process onto the
substrate disks in order to prevent that the substrate during the
‘drying process will buckle or lose its planar shape. The term drying
is to include also the curing of adhesives with which, for example,
two substrates are glued to form a substrate disk. The substrate
disks to be dried are conventionally positioned on a turntable which
rotates in a cycled manner and transports the substrate disks into
the drying area of the drying device. Before the substrate disks
enter the drying area, the glass plates are placed by a glass plate
handling device onto the substrate disks and are removed therefrom
after the drying process when the substrate disks have been rotated
out of the drying device. By placing the glass plates onto the
substrate disks with the aid of a glass plate handling device, it
cannot be prevented that non-uniform pressure is applied to the
substrate disks. This changes the layer of adhesive positioned
between the substrates to be glued which can be changed by
pressure in the not yet dried or not yet cured state with respect to its
layer thickness. It was found that this causes high reject rates and
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-2 - also considerably inpairs the quality of the finished substrate
di'sks. . A device for manufacturing data recordi ng supports is known from
prirnted docunment JP-A-58 042 435, in which a transparent flat plate is

pl aced onto a photographic plastic |layer and the plastic layer is

irradiated with |ight. Printed docunent EP-A- OpF62—240S ST -

di scl oses a nethod and a device for gluing subst rﬁlfl@ss%ﬁiﬁxéﬁgggxposed to
W irradiation after gluing for curing the adhesjve. REPRACER v ent ifon has
the object to provide a drying device of the aforenentioned kind which with
sinpl e technical neans and sinple mani pul ati on of the device provides for
reduced reject rates and an inproved quality of the finished substrate
disks. - This object is inventively sol ved t he upper part having a gl ass
pl ate hol di ng device which upon |owering of the upper part for placenment of
the gl ass plate ontalse pensiderablyimpairgithe qualily obthedinished suhstigtediskent of
the glass plate is perfornmed inventively in the drying device itself so
that the tinme period between placenent of the glass plate and start of the
drying process is VEieg ifention H&s the objedtytol providenat diying deqice dbthee
reject rate and the quality of the substrate disk to be manufactured
because the adhesi &foreraentionedddagwhish withssimple tachnicabmeaps andisimplg,
substrates to be gl - WA ' 4Ll | | i1l | ose
its uniformdistri bﬁ?ﬂlgwég@ﬂ‘yg@bgg\\ri‘% f%\ﬁgé?ﬁ;r?ﬁ%&%&egl vg&%é@? t hi ckness
bet ween t he ' improved quality of the finished substrate disks. -3 -

This object is inventively solved by a liftable and lowerable upper
part which lowers the glass plate onto the substrate disk positioned
on a lower part. The placement of the glass plate is performed
inventively in the drying device itself so that the time period between
placement of the glass plate and start of the drying process is very
short. This is very important in regard to the reject rate and the
quality of the substrate disk to be manufactured because the
adhesive that has been applied uniformly between the two
substrates to be glued with high device-technological expenditure
will lose its uniform distribution causing variations in the adhesive
layer thickness between the substrates to be glued. This results in
rejects and reduced quality of the substrate disks. For the uniform
application of adhesive layers before the drying process, high
expenditures are required. In order not to lose the advantages that
can be achieved with a uniform adhesive layer, the inventive device
allows to achieve a very short time period between placement of the
glass plate and the beginning of the drying process.

According to a further very advantageous embodiment of the
invention, the upper part has a glass plate holding device which,

This Sheet Has Been R
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substrates to be glued. This results in rejects and reduced quality of the
substrate disks. For the uniform application of adhesive |ayers before the
drying process, high expenditures are required. In order not to |lose the
advant ages that can be achieved with a uniform adhe =
I nventive device allows to achieve a very short {THIS SHEE'bHASeﬁ B
pl acement of the glass plate and the beginning of the REPLUAGEDpr oceps.

Because of the glass plate holding device, the glkess pe pl aced
onto the substrate disk w thout additional or non-uniform pressure
application so that the pressure of the glass plate across the entire
substrate disk surface is very uniform becguse only the owmn wei ght of the
glass plate will effect the pressure appli"¢ation. In this manner the

af orenenti oned uni f orm adhesive | ayer will be maintai ned substantially over
the entire subst ratupom lowerings efcibeaupper parbfer plagement ohtheyglass plate o '

oL SLng, 1oV, o2, M2 HigHa BibdFAE G P UMD A BaRhAARS fled B 2o
configuration for Mnumeplacedfontbethglamstnalaucskowttbommad&tlbnalrat aom sk is
thus very sinple and.realized W|the eC|a|_laX cauethe

posi tion of the sedM RyPSSWeEAPPl gpﬁﬁp%&gﬁﬂq ?Wg of the
glass plate can be a"%ﬂbé@ﬂ?‘é’e\%ﬁé‘ GbstRite ¢8arfa E“@e@%ﬁfdrﬁﬂbééé\fé@ts are
preferably reflective surfaces or exanp ?/ el ng 't shed to high

| uster. Accordi ngl yonly tbg ove Iweight b’étlue tglasa plate WIHde ctdheepqassuee ly in
-the area of the substr.at

[

o b dried i n BRRIPelai-e T this sranner the aforementioned 4nitorg. Adhesive,
process is thus Irrnavefraﬂmwnaﬁﬁﬁhea%hbétanaawavémesemré sibsthitaigk s after
pl acenent of the glass plate onto the substrate disk are positioned bel ow
the substrate disk Sltff?@epﬁfgatlonl ng of these securing brackets bel ow the
substrate di sk makes it possibl e that

Preferably, the glass plate holding device has securing brackets on
which edge portions of the glass plate will rest in the lifted state of
the upper part. The apparatus configuration for placement of the
glass plate onto the substrate disk is thus very simple and realized
with especially simple means because the position of the securing
brackets and thus the securing and lowering of the glass plate can
be adjusted with simple means.

The securing brackets are preferably reflective surfaces, for
example, by being polished to high luster. Accordingly, they reflect
the ultraviolet radiation especially in the area of the substrate disk
to be dried in a suitable manner so that the critical edge drying
process is thus improved and accelerated. Since the securing
brackets after placement of the glass plate onto the substrate disk
are positioned below the substrate disk, the positioning of these
securing brackets below the substrate disk makes it possible that
the ultraviolet light im'pinging from above can also be directed onto

"This Sheet Has Been Replaced
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the ultraviolet light inpingi'ng from above can also be directed onto the
| ower edge portion of the substrate disk. According to a further very
advant ageous enbodi nent of the invention, the glass plate delimts an

irradiation chanber -for the substrate disk in the upward direction. The

gl ass plate thus fheipe BesBkaRapigedal | for the irradi atigo.etamBan which is
especi ally advant a dryi ng devi ce, , uy t her
enbodi ment, has a Emma yflice for. introduct 26\ NCBUdi spllce t he
air in the treatne ' ror exanple, for i JUcd Ttrogen. The

di spl acenent of the air contained in the treat chanmber prevents the
oxygen contained therein fromreacting to oxygen peroxi de by exposure to
the intensive WV radi ati on. Oxygen per oxi det st rongly absorbs UV radiation
and will hinder and delay the drying process. Wth the inventive liftable
and | ower abl e upperthplowenedge,podiop;ofshesubsteaterdisls possible to place the
glass plate not only onto the substrate disk but, alternatively, also at a
desired spacing fromthe substrate disk so that between glass di sk and

gl ass plate the ai rAccondingnty a hathsrevergeadvantabeous srhbodichemy oththe

I ntroduced gas. The dryjng rociess can tpus be lr’g),oved Er cc?l erated over
the entire surface BYQHION the glassplate delimitsan jrradiation ¢ a'ﬁ@?éi?ﬂ €ith the
i nventive device t Jididii ' L Li

5 expendi tur e e SRECRI o uBMrd U SRich TN geSElae thus foms |
to place the gl ass lcisureowgll doelthe cimadiation shambentwhichsis espediallyi nt ai n

the glass plate at a, selected spaci apave the substrate disk I ng the
dryi gg progess. &@’&"@?9@’%“&'%%1éﬁy'asv%‘{'a%eaﬁgmgfﬂ% e Fﬂb?rt he
i nvention spacers aérﬁbeaiméuﬂ,qﬁhst@ga@mﬂd&ic@faﬁiﬁtraaaéiﬁ%argésttbaisiﬂwé rate.

The spacer can be provided on the glass plate hol ding device so that the
gl ass plate cannot the @irdocthectreatrient shaysbertior d@xamplee foruindrasiucinge spacer

eh eSS e e ubPAeE" I ARbRERHRAR SR B el IF e RRALPE! oo

the spacers onto thsheghldersprevents the oxygen contained therein from reacting to
oxygen peroxide by exposure to the intensive UV radiation. Oxygen
peroxide strongly absorbs UV radiation and will hinder and delay the
drying process. With the inventive liftable and lowerable upper part
of the drying device it is possible to place the glass plate not only
onto the substrate disk but, alternatively, also at a desired spacing
from the substrate disk so that between glass disk and glass plate
the air contained therebetween can be displaced by the introduced
gas. The drying process can thus be improved or accelerated over
the entire surface area of the substrate disk. It is also possible with
the inventive device to change quickly and without additional
expenditure the type of drying process for the substrate disk, i.e., to
place the glass plate completely onto the subsirate disk or to
maintain the glass plate at a selected spacing above the substrate
disk during the drying process.

According to a further advantageous embodiment of the invention
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pl ate hol di ng device, to change the inventive device fromthe operationa
mode wi-th contacting glass plate to the operational node with internediate
space between the glass plate and the substrate disk. According to an
advant ageous enbodi nent of the invention, a rotating device is provided
whi ch rotates ofhipshéattas BRERepgmeey part in its lifted Lt ynto and out

of the irradiati rotation devi lﬁsngE@!fMSaBEEN' nt egr at ed
intoalifting d ng and | oweri ng e
conbined with a I

( P&CEart gr is
so that the driye d.B\chc +or~the gl ass plate

handl i ng device is conpact and of -a sinple configuration. Preferably, the
rotation device has a turntable with nmultipl e upper parts. It is thus
possible to transport the glass plates heat¥®d during

-6 - the previous drying process into a cooling station provided according
to a further enbodiSP@gerofare peovidadhetwaen the-glags plaig %ﬂda{)h%ﬁu@ﬂ[?gecool s

the glass plates n heoe@#eéyr%ﬁ?&ipw@e& B, the qlas<biald hoRAY Bevics'sd e

.drying process so that each a siml¥ar tenperature as that of the
substrate di sk for thhhthergtasso plate acanmiot thea placeidséntoothea stibstrater diskyi ng

process. \Wen the t eratuyre differen bet yeen the deposited glass plate
P the stbatrate d5eguss offfisnacel whithas a des ARk AeSS GreSpgRal (ol Cy
of the substrate ditghfe dasired Spatiflgbefvéén Bldssplate dndcsitatidte disk s

advant ageous errboditrérgn?aof thepi nvgntion ig chﬂéact erized in that the

t ur nt abl edhas fﬁur tbppéalsq)aossibiﬁn@impiy by/vplagmgethqoapa@eramtodbp@iass/eIhy
Cpper parts are podteRoRBR ERRC R Phapelt 166 dhiehty’: HEtica fiot s 't e
turntable is thus regeratiohdlymdde[with lcontadiingoglass |platet foctHevepseitiohabar t s

posi tioned above the |l ower parts are sinmul taneousIK | owered onto the
substrate di sks. THBRodewilly intermediate space between the glass plate and the

substrate disk.

According to an advantageous embodiment of the invention, a
rotating device is provided which rotates or pivots the upper part in
its lifted position into and out of the irradiation chamber. The
rotation device is preferably integrated into a lifting device for lifting
and lowering the upper part or is combined with a lifting device so
that the drive device for the glass plate handling device is compact
and of a simple configuration.

Preferably, the rotation device has a turntable with multiple upper
parts. Itis thus possible to transport the glass plates heated during
the previous drying process into a cooling station provided
according to a further embodiment of the invention. The cooling
station thus cools the glass plates not positioned within the
irradiation chamber for the drying process so that they will reach a
similar temperature as that of the substrate disk for placement onto
a substrate disk for a further drying process. When the temperature
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process thus is carried out sinultaneously for two substrate disks in the
dryi ng.devi ce. As a cooling nediuma suitidble fluid can be used.

Advant ageously, ionized air is used in this context which is blown into the
cooling station and then flomﬁ'hlp%étﬂahﬂee@kép‘ﬁﬁ“pl ates to be dri

further advantageous enbodi rrent ion is reg gﬂﬁ%h' gni ng
the I ower part of the drying d erren 'Q Eghe substrate
nmn ' )

di sks which can be rotated. In
-7- substrate disks placed onto the plate are exposed-

I rradi ati on chanber uniformy to the irradiation conditions and a uniform
and quick drying or curing of the adhesive takes place so that the product

quality is further inproved. The inventi~®&r is explained in the follow ng
with the aid of preferred enbodinents with reference to the figures. It
i's shown in: dlffﬁegoe betweenthedeposited glass plate and thesukstrate disknvent i ve
drying device |n a | ong t he
sect i on I ine |- |£sfib tanfng an mpawmenEgﬁ\Aﬁ Hrﬂd‘l'—‘i"®u(él&sv§r tﬁgghégﬁﬁ% part
inthe lifted disks results and the PSjett rafdincreases. Fig. 3 an enl ar ged
cross-sectional representation of t he upper and | ower

parts with | owered upper

An advantageous embodiment of the invention is characterized in
that the turntable has four upper parts whereby two upper parts are
respectively positioned in the irradiation chamber of the drying
device and two other upper parts are positioned in the cooling
station. In this embodiment the turntable is thus rotated by 180°.
Subsequently, the two upper parts positioned above the lower parts
are simultaneously lowered onto the substrate disks. The drying
process thus is carried out simultaneously for two substrate disks in
the drying device.

As a cooling medium a suitable fluid can be used. Advantageously,
ionized air is used in this context which is blown into the cooling
station and then flows past the glass plates to be dried.

A further advantageous embodiment of the invention is realized by
designing the lower part of the drying device as a placement plate
for the substrate disks which can be rotated. In this manner the
substrate disks placed onto the plate are exposed within the
irradiation chamber uniformly to the irradiation conditions and a
uniform and quick drying or curing of the adhesive takes place so
that the product quality is further improved.

The invention is explained in the following with the aid of preferred
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part; - Fig. 4 a part sectional view of the represented
enbodinent in a plan view for illustrating ithe devi ces
for rotating the placenent plates—+a-the i rradi ation

station 8. The represented en*ﬁggé'hr;g ta of thghc—ir_yi ng devi ce according to
Fi g. ‘

. r'3‘5P‘ee"f’u=lnlac.~ed- 8- 1 has a turntable 1
with eight placenent positions Zlﬂﬂmuﬂmw rat e |ﬁ_§ ' teqd. A
gl ass handl i ng device 4 has four at itjs ﬁd%'?%‘iﬁgfml y an
upper part 6 of the drying device. The gl ass handling._dev ERLACEDS secyred
centrally on a colum 7 which can be rotated and. pivoted as well as fted
or lowered. An irradiation station 8 is positioned in the area of two

pl acement positions 2 and a cooling statied 9 is provided in the area of

t he upper parts 6 not positioned within the irradiation station 8. The
substrate disks 3 tembadithenisiwithireferencetaothefigure®d t oget her in a previous
manuf acturing step fromtwo substrates, are placed by a substrate handling
device 10 onto placenment positions 2 of the turntable 1. In order to avoid
repetitions wth rqpesHowrPint he manufacturing steps preceding or follow ng
the drying step, reference is made to the German published patent docunent
197 18 471 wth filing date of April 30, 1997 which was not published as of
the filing date of this phi cati I .Ch. | t

appl i cant. The turnt abﬁg'i is ro g?ggdgfﬂgp%ﬂgés%@QG%rﬁgcmﬁgg |Vrae1ct i on
about an angle of 45[err] so that dryingsddvide im®pliinckiew]0 are respectively
positioned in the irradiation station 8. Then the glass handling device 4
is rotated by 180[err] so that a glass disk 11 can be respectively placed

onto the substrate disksgjg sn the 4ré@dsabeitn along the section line II-li
shown in Fig. 1 with the upper part in the lifted

position;

Fig. 3 an enlarged cross-sectional representation of
the upper and lower parts with lowered upper
part;

Fig. 4 a part sectional view of the represented
embodiment in a plan view for illustrating the
devices for rotating the placement plates in the
irradiation station 8.

The represented embodiment of the drying device according to Fig.
1 has a turntable 1 with eight placement positions 2 for the
substrate disks 3 to be dried. A glass handling device 4 has four
arms 5 having at its ends respectively an upper part 6 of the drying
device. The glass handling device 4 is secured centrally on a
column 7 which can be rotated and pivoted as well as lifted or
lowered. An irradiation station 8 is positioned in the area of two
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station 8. Since this rotational rmverré_nt transports two other glass disks
11 into the cooling station 9, they can be cool ed therein, for exanple, by
i oni zed air. ———— - -9 - After |eaving

the irradiation station 8 the dried ; UBSetnﬁ Ledlisks 3 are then gripped by a
further handling device 12 an&“"iﬁﬁm“\tﬂ ‘\he dr yi iInpHideSHEES. HAS BEEN 4N be

seen especially in Fig. 2, the ation 8 has wppeaCAlV | angs 21
and | ower WV | anps 22 between ! ! part 6lard—a—tower—part 23
are arranged. A closure 24 under the upper W lanp 21 and a closure 25
above the lower WV lanp 22 allow for & controlled UV irradiation of the
substrate di sk 10 supported by the | ower part 23. Wiile the | ower part 23
is stationary, the upper part 6 is connectdr by arm26 to a conbi ned
rotation and lifting device 27 which is schematically represented in Fig. 2
in a part-secti onalplatement positicnss2 andka ¢ppling $tation 8 isprovidegdn ¢he areaand al so

rotates or pivots it..jn a plane perpendicular. . e, ' . out of
the irradiation ch%é?'ufg.gr Pan&?@." P?%B@@eﬁﬂv'@ﬂ?%!@@%ﬂ%@h&q?he devi ce
of Fig. 2 with the upper part 6 and the lower part 23 in a state in which

the upper part 6 is_|lowered onto the |ower part 23. The upper part 6 has
a rectangul ar franeThensubsteate sliskss3 trbemriedewhipgh dave heendglded tagather ve

Prane parts 31 1 nInAPTENBYS Maniiactinhy Sian AR fud hubdigbs drellfoar By | 2
cur ve?azgeglt et al Peubstratetiamiling dtvident0 exte pltefient posjtionsi 219f theer eon
9

turntable 1. In order to avoid repetitions with respect to the
manufacturing steps preceding or following the drying step,
reference is made to the German published patent document 197
18 471 with filing date of April 30, 1997 which was not published as
of the filing date of this application and which is owned by the
instant applicant.

The turntable 1 is rotated stepwise in a clockwise direction about an
.angle of 45° so that two substrate disks 10 are respectively
positioned in the irradiation station 8. Then the glass handling
device 4 is rotated by 180° so that a glass disk 11 can be
respectively placed onto the substrate disks 10 in the irradiation
station 8. Since this rotational movement transports two other glass
disks 11 into the cooling station 9, they can be cooled therein, for
example, by ionized air. '

After leaving the irradiation station 8 the dried substrate disks 10 are
then gripped by a further handling device 12 and removed from the

drying device.

As can be seen especially in Fig. 2, the irradiation station 8 has
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-10- " -11. The gl ass pl ate hol-ding device 32, 33 is fastened by screws 36,
37 onto the underside of the upper part 6. When t he upper part 6 is
lifted (see Fig. 2), the glass plate 11 is resting w +-a—erfde areas on
the edges 34, 35 of the glass plate holding desTEcRRET BRSO | oweri ng of
t he upper part 6, theTigssiea Hod BieeReéplcest || comg " ' p 34, 35
because the edges 34, | to such an e 0 gl ass plate
11 during lowering of t § 6 will cone to rest on the substrate
disk 3 (shown in Fig. I'n dashed l1nes). The glass plate 11 is thus softly
pl aced onto the substrate disk 3 and applies pressure uniformy with its

own weight so that the substrate disk will maintain the substrate disk 3 in
a flat and planar position during the dryr®g process following directly
after placenent of the glass plate 11. As can be seen best in Fig. 3, at

m_e L rame 31 of lthélpp_pp V lamps @1aanddower bV lampe 224oetweep whichetheyi a
charier . 1 tne. erfBHeheAR S affAaRptp 784S Snshopy AbibalRadndd, oo,

on the substrate dith& uppel&Nlanip 24 angsa tieduier2H abovd thé lowert 9V iashpat e
space between the gl ass plate and the substrate dis and when in this

St rat K, .

i nt er medi at e space 22nallew for @ gontrplled; WV igadiation eff thepgubstrate dislhi t ne
di sadvant ageous ox ' ice, the upper part 5 is |owered
at least to such a)né%ggf%t%{j b&ﬁﬁ?%‘”%@@?‘?g “internedi ate space between the
glass plate 11 and the substrate disk 3 is maintained. In this case, the
glass plate 11 will to rest the edge 34, 34 of the glass plate
hol di ng device 32, Wﬁﬁ)e:ﬁl? IP!;"eﬁQPFFtQ% 'ﬁesgatfq%r)‘ri he upper part% is Connected

by arm 26 to a combined rotation and lifting device 27 which is

schematically represented in Fig. 2 in a part-sectional view. It lifts

the upper part 6 and lowers it, and also rotates or pivots it in a plane

- perpendicular to the drawing plane out of the irradiation chamber
28.

Fig. 3 shows an enlarged detail of the device of Fig. 2 with the upper
part 6 and the lower part 23 in a state in which the upper part 6 is
lowered onto the lower part 23.

The upper part 6 has a rectangular frame. At the underside of the
upper part 6 a respective glass plate holding device 32, 33 is
positioned at least at the lateral frame parts 31. In the shown
embodiment the holding devices 32, 33 are curved sheet metal
parts with a receiving edge 34, 35 for placing thereon the glass plate
11. The glass plate holding device 32, 33 is fastened by screws 36,
37 onto the underside of the upper part 6.

When the upper part 6 is lifted (see Fig. 2), the glass plate 11 is
resting with its edge areas on the edges 34, 35 of the glass plate
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posi ti-on during the drying process. In the represented enbodi nent the
| bower part 23 has a placenent plate 41 with.a. glass plate 42 on which the
substrate disk 3 rests. The pl acement—ptate—41i—+s-+otatable and guided in

its position by rollers 43, 44, 4fcsHell HaliSoos Tﬁé@,ﬁeﬁbodi nment, three
\-.lb. an anglk- ‘

43, 44, 45 are displaced relative y an
whereby in Fig. 1 only two roIIerz{Mﬂiﬂﬂﬂ‘r town. -m‘\'s
section of the turntable 1 with pl itty I 41 '

guided at their edges by the staggered rollers 43,44, rSpl aced rel ative
to one another by 120[err]. Wen upon rotation of the turntable 1 in the

cl ockwi se direction the placenent plate 41 with substrate di sk 3 positioned
thereon is noved into the irradiation stati®n 8, the edge of the placenent

.plate 41 will contact one of the driven drive rollers 46 positioned at the

end of support ar mhoklingdevicg 32; 33 upon dowering-ektherupper perfibthe glagse 41 and

0l ass pi ate 11 posPaErdwilpofnd ieif 1% Boef Bt S5 Botdivsd il ¥, ana
fast drying and curgsharedfowdied Iohsiichoa® esktsrit, thaE dieglasegplite o1 duringadhesi ve
results. In order to facilitate the re&resentatlon, t he gl ass handl i ng

device 4 is not repowedng efitheupprs partewill cemg. tosest onrthe sybstiate disknas been
di scl osed with the 4 . farre | RNty t son
skilled in the art @ueﬁh&g"ﬁg‘pﬂ%@dﬁn@nﬁﬁ%ﬁﬁi Jﬂ%g'?géf‘ﬂatgo?sﬁ@sw t hout

| eavi ng the gist ofsoftly placed onto the substrate disk 3 and applies pressure

uniformly with its own weight so that the substrate disk will maintain
the substrate disk 3 in a flat and planar position during the drying
process following directly after placement of the glass plate 11.

As can be seen best in Fig. 3, at the frame 31 of the upper part 6 a
gas inlet device 40 is provided via which, for example, nitrogen can
be introduced into the irradiation chamber. In the embodiment
represented in Fig. 3, the glass plate 11 rests on the substrate disk
3. When it is desired to provide an intermediate space between the
glass plate and the substrate disk, and when in this intermediate
space the air is to be displaced by nitrogen to remove the
disadvantageous oxygen for the drying device, the upper part 5 is
lowered at least to such an extent that a desired intermediate space
between the glass plate 11 and the substrate disk 3 is maintained.
In this case, the glass plate 11 will come to rest on the edge 34, 34
of the glass plate holding device 32, 33 and is maintained in this
position during the drying process.

In the represented embodiment the lower part 23 has a placement

plate 41 with a glass plate 42 on which the substrate disk 3 rests.
The placement plate 41 is rotatable and guided in its position by
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-12 =. the invention. For exanple, f'ort'r’ansborti ng the substrate disks to
be dried into a position underneath the irradiation station 8, it is
possible to use a |inear transporting device instead of the turpiedgle 1.

| nvent or: Kl aus Weber and U FygBheSRBe Been ASSlicanN €€ e | WS

Title: DEVI CE FOR DRYI NG SU ' pli No.

PCT/ EP98/ 02851 _ mlﬂl“" I AF EPLNE O- NEW

VEXI CO ) ' SS: COUNTY OF

BERNALI LLO ) ' . ) Yo\ TED STATES OF AMERI CA
_ |, Gudrun E. Huckett of 1105 Summt Drive NE, Al buquerque, New

Mexi co 87106, being duly sworn, depose and say that: 1. | am of

| egal age; 2. | amfamliar withMoth the German and English

| anguages; 3. | have prepared the attached translation of the

German text of cl afollersi43, 44, 45. In the shovei embediment; threedaliersi s 4dai nar y
ST EPo8) 02651 11143 a1 fisplareggrelative t6'dhe SROEE LG andE pf 1282 best of
irfls/ ;ng\cf)\ﬂ eldg& the {yhahsdyail FIP. 1 @hfy/ fwdsroliers 43, 44 are shown. par agraph 3 above
nplete and true transTation of the German text.

Fig. 4 shows a section of the turntable 1 with placement plates 41

which are supported and guided at their edges by the staggered

rollers 43, 44, 45 displaced relative to one another by 120°. When

upon rotation of the turntable 1 in the clockwise direction the

placement plate 41 with substrate disk 3 positioned thereon is

moved into the irradiation station 8, the edge of the placement plate

41 will contact one of the driven drive rollers 46 positioned at the

end of support arm 47. During the drying process the placement

plate 41 and thus also the substrate disk 3 are rotated, optionally

together with the glass plate 11 positioned on the substrate disk 3,

so that a uniform and fast drying and curing of the substrate disk,

respectively, of the adhesive results. In order to facilitate the

representation, the glass handling device 4 is not represented in the

view of Fig. 4.

The invention has been disclosed with the aid of a preferred
embodiment. However, to a person skilled in the art further
embodiments and deviations are possible without leaving the gist of
the invention. For example, for transporting the substrate disks to be
dried into a position underneath the irradiation station 8, it is
possible to use a linear transporting device instead of the turntable
1.
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GQudrun E. Huckett Sworn to .and subscribed before me this 13th day of
Cct 1999 Comm ssion Expires: 3/4/03

Not ary Public Cl ai s 1. Devi ce for
dry| ng substrate disks ('-ﬂ bV irradi ation with

uItravioIet l'i ght, mherern durrng the irradiation process a gl ass

e (11) is restil m‘m“iﬂ&e 8 Bddeedat e di sk (3), and wherein a 5

Ilftable and Ioweradl (6) lowers the glass plate
(11) onto the substr estr ng on a | ower part (23)
characterized in that the upper part (6) conprises _
pl ate hol di ng device (32, 33) which upon.lowering ET HAS BEEN
upper part (6) for placenent of the glassi@-ate (11 ont@EPh%C%
substrate disk is | owered bel ow the substrate disk.
Devi ce according tGlaiingi m 1, characterized in that the glass

pl ate hol di ng device (32, 33) has securing brackets (34, 35)

on which in the lifted position of the upper part (6) edge

portions of the gl gss ppaire( fob) diiry rsﬁﬁé!rﬁﬁ drské5(3) by irradidtion wilevi ce
according to claim1l or 2, characterized in that at | east
portions of the glass pumramqi@ulrghhgvlmeln@bmngihem@ﬂlaimprocessaglass

s “Dovi ce. - accor di ngPlae (s PRt tie Al dik of, |

characterized by a liftable and lowerable upper part (6) which

lowers the glass plate (11) onto the substrate disk (3) resting
on the lower part (23).

2. Device according to claim 1, characterized in that the upper
part (6) has a glass plate holding device (32, 33), which upon
lowering of the upper part (6) for placement of the glass plate
(11) will be lowered to a position below the substrate disk.

3. Device according to claim 2, characterized in that the glass
plate holding device (32, 33) has securing brackets (34, 35)
on which in the lifted position of the upper part (6) edge
portions of the glass plate (11) are resting.

4, Device according to claim 2 or 3, characterized in that at
least portions of the glass plate holding device (32, 33) are
reflective surfaces for reflecting the ultraviolet radiation.

" 5, Device according to one of the preceding claims,
characterized in that the glass plate (11) delimits an
irradiation chamber for the substrate disk (3) in the upper
direction.
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characterized in that the glass ptate (11) delimts an 20
iI'rradi ati on chanber for the substrate ‘di sk (3) in the upper

direction. EEVICG accordlng to claim4, characterized
by a gas inlet wmom |

_ plhad |ntrW‘E‘Eﬁ‘II
di splace the air in the dlatlorU‘H . B
-2- 6. DeV| ce acco 5, charact eREBIAGED t hat t he

gas is _ _ vice according to
one of the preceding clalns . characterlzed in that

bet ween the glass plate (11) and the 5 S substrate di sk (3)
spacers are provided. _.8;: Devi ce according to claim?7,
characterized in that the S -13pacers are nDnoIithic w th the
glass plate (11). 9. -~ Device accordlng one of the

preceding clains,6.  Device accordmghgtaa@n@r.qedhsy p;egqa@gg I4RIMS: ng
device (4) for handling

10. Device according t§ @.g%qﬂzgd bé'h%?%%wgtl ze S(iO oﬁrﬁﬁ]&ﬂr?gaagas

handl i ng device (5) corr{fau@glacéthétaatmqneﬂmduam(eﬁamber
Devi ce according to claim 10, characterized in that the

rotation device (27) is conbined with a lifting device for lifting 15

and | overi “9 the Uﬂper pl%&fcg(éécorq]mg to claim 6, characteffat MRhaCHRgHgIs Lo

claim9 or characte
nitrogen.

8. Device according to one of the preceding claims,
characterized in that between the glass plate (11) and the
substrate disk (3) spacers are provided.

9. Device according to claim 8, characterized in that the
spacers are monolithic with the glass plate (11).

10. Device according to one of the preceding claims,
characterized by a rotation device (27) which rotates the
upper part (6) in its lifted position in and out of the irradiation
chamber.

11. Device according to claim 10, characterized in that the
rotation device (27) is combined with a lifting device for lifting
and lowering the upper part (6).

12.  Device according to claim 10 or 11, characterized in that the

rotation device (27) comprises a round table with a plurality
of upper parts (6).
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rotati-on device (27) conprises a plurality-of ‘arms (5), each
.arm provided for a respective upper. part (6). 13. Device

according to one of the precedl_ng___claluncsT__Zil_

characterized by a cooling station for cool ing the gl ass

-3 - pIates(IIS r@j‘the dryi
14. Device according to one of 1S SHEET HAS
characterized in that the rotati has 3 lmﬁ\CE

parts (6) with two upper parts respectlvely p03|t|o
irradiation station (8) and two upper parts respectively

positioned in the cooling station (9). ~15. Devi ce according
to claim13 or 14, characterized in that +He- cool i ng
mediumis ionized air. 16. Device according one of the

preceding clains, 180 Device accordingchigr aoneer of ethe nplleh:adlr@heClaMr part

(3, o8 PIACeTE  charactarized by & ol Seade (Sor BRI B BBE

the pipiatesent) notpositiohe in e headigtior elsamber.

14. Device according to claim 13, characterized in that the round
table (1) has four upper parts (6) with two upper parts
respectively positioned in the irradiation station (8) and two
upper parts respectively positioned in the cooling station (9).

156.  Device according to claim 13 or 14, characterized in that the
cooling medium is ionized air.

16. Device according to one of the preceding claims,
characterized in that the lower part (23) has a placement
plate (41) for the substrate disk (3).

17. Device according to claim 16, characterized in that the
placement plate (41) can be rotated.

* [ L M S *
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