;e3elL| 260T°t] Method and Apparatus for Joi ning Substrates Together The
present invention relates to a nethod and an apparatus for joining at | east

two substrates together, especially for form ng an opti cal ” mmmmmmm’m er,
according to which the substrates are .di sposed in a spaced II
bet ween two oppositely disposed plates that are novabl e toward.Q4g.anot her.

An apparatus of this type is known, for exanple) fromthe not pre 10
publ i shed DE 199 27 516.5 that originates with the sane applicant. Wth the

known apparatus, a dOUbM%tﬁod%‘illdaﬂﬁgﬁratﬁsffbl'U‘ohﬁnQ'S@ﬁst@ﬂ@s‘&émeﬁ first
substrate. Subsequently, the substrate, wth the adhesive TTTmTtacing
upwardly, is placed upon a first plate. Provided on the first plate is a
central pin, that is introduced into an inner hol e of the substrate 15 and

Cubstrate and. by Sk eibesfhEEERGR FRES 5 piinge %hh'ﬂgﬁeﬁré lbsafoﬁﬁ?'feinrgfé

and spaced above the first substrate, uent osed chanper
fornmed about the séé??%t'@’oaﬂdpqt@t%%ﬁﬂq ‘Ef SPﬁc'@ﬁHé?rpﬁ’é%Qg an epiical gata

desired pressure is achieved, a pressure ram 20 di sposed in the chanber is
nmoved downwardly i rcaorrlereraoporqm@stg whiehithe stbistratest ate disposkdrinam ¢pgted-
themto one another. After the 1 Lit Translation of PCT /EP01114660 fil ed

Decenber 13, 2001 lapdrt sigite Setweerttwel oppositelyodisbosdd phatéé that'dre3 fblable
pressi ng together, the adhesive film di sposed between the substrates is

cured in a suitabl goWBPN8Hhe aRbtHert hi s apparatus there results the problem
that the support plate and 5 the pressure ramnust be parallel to one
another in order to uniformy

An apparatus of this type is known, for example, from the not pre-
10 published DE 199 27 516.5 that originates with the same applicant.
With the known apparatus, a double-sided adhesive film is first applied
to a first substrate. Subsequently, the substrate, with the adhesive film
facing upwardly, is placed upon a first plate. Provided on the first plate
is a central pin, that is introduced into an inner hole of the substrate
15 and centers it. Subsequently, a second substrate is positioned over
the first substrate and, by suitable noses of the centering pin is held
parallel to and spaced above the first substrate. Subsequently, a
closed chamber is formed about the substrate and is supplied with
underpressure. When a desired pressure is achieved, a pressure ram
20 disposed in the chamber is moved downwardly in order to press the

two substrates together and glue them to one another. After the

1
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join the two substrates together, which significantly increases the
conplexity and the cost for the apparatus. Proceeding fromthe

af orenenti oned state of the art, it is therefore an 10 object of the
present invention to provide a nmethod and an apparatus for joining
substrates together according to which the uniformjoining of the
substrates together is possible in a straightforward and econom cal nmanner.
15- Pursuant to the invention, this object is realized with a nmethod for

joining at |east t t.oget her for formin n, opti cal
data carrier, acco\rﬁg?isg'%g&%ﬁ%ﬁ tﬁﬁ éﬁ]ﬁg @F’E?'Si bﬁiﬂ?@ﬂ%ﬁ%&@é' rgi55r t
bet ween two oppositely disposed I?' ates that are m)vabl e relative to one
another, in that atS P%"@éjt'n(ﬁ”l%“' table manmekt es, which is 20 connected with a
fl exi bl e nenbrane, is noved in such a way that a pressure difference is
produced on opposite sides of the nenbrane. By nounting one of the plates
on a flexible nmenbrane, there results a 2 Lit Translation of PCT

/ EP01114660 fil ed Witlkethismapparatddttere rebuitotheSreblenethatithé stppea prstermheich
AG/ AZ.3391 floating nounting of the plate, which during the joining of

the subsyrates togepdpresinblram musPee ;?d?QIIé!Qbfd?fé%ﬁ&HéPFdTBFdé?rtonnlberﬁl wo

plates relative to one another. This ensures a uniform pressing togethér of

t he substrates. Fur e e

di fference on oppoé Femsgl) pb%%ggre#@r%ane ‘J\gﬁ’ik ﬁ'g}é'r@gﬂm Réf‘eﬁa%gé th%
achi eved. Pursuant to ne. SCL rred %dl nent of the invention, the
pressure di fferencé’oi"@)0 %tg‘ﬁrg/?rﬂ?péﬁa@ﬁderpressure ina first
chanber 10 that surrounds the pl at es, whereby one wall of the chanber is
formed at |east partially by the rrerrbrane. By produci ng the underpressure
in the first chanber that surrounds the plates, on the one hand the

requi red pressure Rrbteedingerom the cioeabntionedastatenef thichart, it ds thérbfore @nmi ng
of the substrates together is effected under underpressure

10 object of the present invention to provide a method and an apparatus

—

for joining substrates together according to which the uniform joining of
the substrates together is possible in a straightforward and economical

manner.

15 Pursuant to the invention, this object is realized with a method for
joining at least two substrates together, especially for forming an
optical data carrier, according to which the substrates are disposed
spaced apart between two oppositely disposed plates that are movable
relative to one another, in that at least one of the plates, which is

20 connected with a flexible membrane, is moved in such a way that a
pressure difference is produced on opposite sides of the membrane.

By mounting one of the plates on a flexible membrane, there results a

2
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15 conditions that considerably reduce the risk of air bubbles between the
substrates. An underpressure is preferably applied in a second chanber,

whi ch is disposed on a side of the nenbrane that faces away fromthe
plates, 20 in order to initially keep the nenbrane, and the plate nounted
t hereon, spaced fromthe other plate. In this connection, prior to the
joining of the substrates together the pressure in the second chanber is 3
Lit Translation of PCT /EP01114660 fil ed Decenber 13, 2001 I U righ Speer

Che Tirst chanber i ToARadrovang o be:plRiee whrch wiring tia IBuRg oL ta Sutaen,

toward one another in an uncontrolled manner. Pursuant to one preferred
enbodi nent of the itagether @nables apgeed and unifarme cerfoomation nfithe two platesyht
to anbient 5 pressure for the joining of the substrates together, while the

pressure in the firrelativeaiobene ianoklegyt Thisagnsunds rapuritermi @resdieg togethor of i n
t he second chanber can be brought to anbient pressure in a controlled

manner, as a resul tthafsydat@bes? FRMAERAGrODH tﬁi@dh&\iﬂ pé?élﬁﬁvél?%ﬁé‘l f¥ssure
anot her is controlled. This ensures a uni form10| n| ng of the substrates 10

e e Lo B botBeEUREL LRYES GHETER o 6 p{éésﬁre%ﬂr%er

is preferably supplie Sure 1o separa rom one

anot her. The pressuQi“ he first chanber furthernore effects a curing 15
or hardeni ng of an ¥ e di sposed between the substrates. Pursuant to a
particularly preferred enbodi nent of the invention, prior to being joined
together the substrates are held spaced fromone another by a centering pin
that engages in an inner hole of the 20 substrates, as a result of which on
t he one hand, a cenfarsuagt ¢d onkeprefdrsad andxodirakbat of the invemdioan thehpresssire
provi ded, and al so an undesired and uncontrolled joining of the substrates

toget her is preventdiffere¢hdel it abhiglday 8 pl9fngP£ﬁ'uhEB£b¥é§fé}ﬁ6ana fied cRameBper
13, 2001 I Urigh Speer et al | Steag maTech AG/ AZ. 3
10 that surrounds the plates, whereby one wall of the chamber is formed
at least partially by the membrane. By producing the underpressure in
the first chamber that surrounds the plates, on the one hand the
required pressure difference is produced, and on the other hand the
joining of the substrates together is effected under underpressure

15 conditions that considerably reduce the risk of air bubbles between the

substrates.

An underpressure is preferably applied in a second chamber, which is
disposed on a side of the membrane that faces away from the plates,
20 in order to initially keep the membrane, and the plate mounted thereon,
spaced from the other plate. In this connection, prior to the joining of

the substrates together the pressure in the second chamber is

3
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The object of the present invention is also realized wth an apparatus for
joining at |least two substrates together, especially for formng an opti cal
data carrier, and includes tw oppositely disposed plates that 5 are
novabl e rel ative to one another for pressing the substrates together, and
that at | east one of the plates is connected with a flexible nenbrane, and
a device is provided for producing a pressure difference on opposite sides
of -t he menbrane. By connecting one of the plates with a flexible nenbrane,
there results the alrgad ove, 10 described advantages that, the plate,is
fl oatingly nounted piﬁ&r?ﬁlﬁgﬁ%otggéﬂwc HreERaUre AN epﬂfs“'ilfthaé“'?%f irhé’r@?rh@r
plate. Furthernore, by producing a slight pressure difference on opposite
sides of the nenbr difevent Hedplajasciiamy prematuraly maving teward eee @Retharda A e
difference acts on a relatively large surface conprised of plate and 15
menbrane. A first, wxoabolled Imachersefucsuariido ose prefeenedbembbdiment ohthe
first side of the nenbrane in order to be able to produce a pressure

di fference on the gapgstiors theqaesSiretiRetheessyondechdiibet ®brdught he amisibat r ed
20 enbodi nent of the invention, a second, essentially closed chanber is

preferabyy brovi dethgBsire BF o] ofthe SbsHAdS fiRiMeY, UilETtnd Hredbars f 2

good control lability of the pressu Lit Transl at

| EP01114660 fil ed mer I righ r al S ech
MG 1 Az 3301 A 1BESSDRuATten I ept At andBbTReShed. Ths DESSHIERT AR,
can be connected with tge first and/or second chag,ber. The vacuum source is
in a position to priffoPe ehambescarde,Pelght do ambient pressurg e Icoptfoles s
enable a joining of the substrates together in a | ow pressure atnosphere,
as a result of whi gnaaner, asubresulbefwhich a mevement ofiths: two platesiteisard one
Pursuant to the preferred enbodi nent of the invention, at |east one 10
pressure source is dgnotheeisngurtraiedyi Tid enBatescamniform doinfry ofithe $ibstiates

10 together.

After the joining of the substrates together, the first chamber is
preferably supplied with pressure to separate the plates from one
another. The pressure in the first chamber furthermore effects a curing

15 or hardening of an adhesive disposed between the substrates.

Pursuant to a particularly preferred embodiment of the invention, prior
to being joined together the substrates are held spaced from one
another by a centering pin that engages in an inner hole of the
20 substrates, as a result of which on the one hand, a centering of the
substrates relative to one another is provided, and also an undesired

and uncontrolled joining of the substrates together is prevented.

4
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first and/ or second chanber in order to produce the desired pressure
difference, or in order to hold the substrates in a pressure atnosphere
after the joining together and to cure an adhesi ve di sposed between the
substrates. 15 The plates are preferably di sposed together in one of the
chanbers. To |limt the novenent of the nenbrane and the plate in a
direction away fromthe other plate, a support neans is preferably provided
on- that side of the menbrane that faces away fromthe plates. As a result
20 of the novenent limtation, the service life of the nenbrane can be
consi derably prolonged, since a deflection is essentially effected in only
one direction. 6 Liit Translation of PCT | EP01114660 fi] ed Decenber 13, 2001
| Urigh Speer et dihe okieshgf traranesent iyentinn igzdso reatized vl s apraratust or m
| oadi ng of the nmenbrane, and a good conformation of the plates relative to
one anot her, they dorjginiafeatalelst tive substiatesstogethur| wsheciallyfomfdrming mnt hi s
connection, the plate that is 5 nounted on the nenbrane is advant ageously

di sposed above t he gptiegr dataatarrieFhand dhdladgs two toppusitelyi @ingééd lstes MRt a
single plate nounted on a nenbrane cooperates with a plurality of plates

that are;provided, Jrﬁr nfotaBR Geldtiedtd V¥ Yarﬁifﬁérczgfs‘gaéa\%ﬂhpgﬁia% %btsf’rg{éas' In

this way, the throughput of the apparatus is 1ncr e sane 10
ti me reduci ng cost

. usi ng..t he, sa menbrane, .sUuccessi Vv uni f orm.
br bcessi ng. 1 asul ¢ s oasthetarteiial Ay R oRE H 188 Platdd B FakTen bR hokinie
menbrane is prel oaded upwardly agai nst a support neans by an el astic
el ement, especi al | yN@MOFRNG g ands aprdgvige, s y PRt 8T oRrasiising 3 nerespifices
is a centering pin that can be

difference on opposite sides of the membrane. By connecting one of

the plates with a flexible membrane, there results the already above

10 described advantages that the plate is floatingly mounted and thus a
good conformation is possible to the other plate. Furthermore, by
producing a slight pressure difference on opposite sides of the
membrane, a good pressure can be achieved since the pressure

difference acts on a relatively large surface comprised of plate and

15 membrane.

A first, essentially closed chamber is preferably formed on a first side of
the membrane in order to be able to produce a pressure difference on
the opposite sides of the membrane.  Pursuant to the preferred
20 embodiment of the invention, a second, essentially closed chamber is
preferably provided on a second side of the membrane in order to

ensure a good controllability of the pressure difference.

5
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introduced into an inner hole of the substrates in order to center them
relative to one another during the joining together. To ensure a controlled
joining of the substrates together, the centering pin preferably keeps the
substrates spaced apart and essentially parallel to 20 one another prior to
the substrates being joined together. 7 Lit Translation of PCT 1EP01114660
filed Decenber 13, 2001 | Urigh Speer et al | Steag HamaTech AG ! AZ. 3391
The inventive nmethod and the apparatus are particularly suitable for
optical recording nmedia, such as CD's, DVD's, etc., where two substrates
are glued together to formthe data carrier. It is, of course, also
possible to join a plurality of substrates together in the 5 aforenentioned
manner. The invent i'gb'Q?étW ¥RRUUM SOoNGh ia fd¥antpgepusly pravidgduthad cap be
conmbi nation with an apparatus according to which prior to the joining of

t he substrates togetdrarected sithbthe-fistiadd/adisesond chamhbers Hypgpvaeuurmnosounee of
the substrates, as is known, for exanple, fromthe not pre-published DE 199

27 516.5, which oriigijnaessifisrPtd prolusaile d8sieP prasdite diffbrafide: s well 8BS $o
connection is nade the subject matter of the present invention in order to

avoi d repetition. ThehiQvent:iomn W phed 4 ater, detal
subsequegtly with the l"glgd%‘ofjbfpg];lhtaq\ﬂeér)‘lr ggse%ggg{r?r%%t stb%et?%?rsa e?eﬁ%vg'pk%sstu%
figures. Shown are: 15 Fig. 1 a schematic, Cross-s i opnal view throygh one
apparatus, for the FEIRRAIE®T 28 ab il deWheain BLDDlas QoMees: tensipaiares
prior to the joining of the substrates together; Fig. 2 a schematic
cross-sectional vi edfe@demh t he apparatus 20 of Fig. 1 in a second
position during the joining of the substrates together;

Pursuant to the preferred embodiment of the invention, at least one
10 pressure source is furthermore provided that can be connected with the
first and/or second chamber in order to produce the desired pressure
difference, or in order to hold the substrates in a pressure atmosphere
after the joining together and to cure an adhesive disposed between

the substrates.

15
The plates are preferably disposed together in one of the chambers.
To limit the movement of the membrane and the plate in a direction
away from the other plate, a support means is preferably provided on
that side of the membrane that faces away from the plates. As a result
20 of the movement limitation, the service life of the membrane can be

considerably prolonged, since a deflection is essentially effected in only

one direction.

6
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s Lit Translation of PCT | EP01114660 fil ed Decenber 13, 2001 | U righ Speer
et al | Steag HamaTech AG/ AZ. 3391 Fig. 3 a schematic illustration of a
centering pin used in the apparatus of Fig. 1; Fig. 4 a schematic
ill-ustration of an alternative enbodi mrent of an apparatus for the joining
of substrates together. 5 Fig. 1 shows an apparatus 1 for the joining

toget her of two substrates 3, 4, which have an inner hole and form for
exanple) a CD or DVD or sonme other data carrier. Fig. 1 shows the apparatus
ina position prior 10 to the joining of the substrates 3,4 together. In
order, during the joining of the substrates 3,4 together, to ensure a

gl uing together thepeof, as can pe seen in Fig. 1 an adhesive 5 in the form
of a doubl e-si ded agﬁés?vgaocf‘flﬁ'ﬁ é"Hf}e?HPi &P£Q§]tWetQ%H§Pm@%. apgea good
doubl e-si ded adhesive film as well as an appropriate device for applying

t he adhesive film renfosmationof the platearplative to @ne: arother, they-gralpretsnably DE
199 27 516.5, which originates with this sanme applicant and which to this

extent is nmade the disposetl essehtiallyohotirentailyes émtthisnoorimeiction, theopldte that is
avoid repetition. 20 The apparatus 1 has a housing 7, which is formed from

two housisng porti ongndlintd@ dr'ahe AnBniBRAAS| 1§ adVadthyéolsly Urspyedt BBbvé e

whi ch each have an essentially U shaped cross-section. 1n a noved-together

9 Lit T | ati 0 4 i 0120 I j

o e o b T i S iy RRP R pdcic R Yrfig biges
forma chanber 12 between,them The chanber 12 is, sealed relatjve @9 t he
surroundi ngs at ¢ he MUY A merpBraNsfoqnasatesovis aupiHERIb, of plates datare

provided, for example, on a rotary switching or indexing table. In this
way, the throughput of the apparatus is increased while at the same
10 time reducing costs. By using the same membrane, successive,
uniform processing results can furthermore be produced. In this
connection, the membrane is preloaded upwardly against a support

means by an elastic element, especially a spring.

15 Preferably provided on one of the plates is a centering pin that can be
introduced into an inner hole of the substrates in order to center them
relative to one another during the joining together. To ensure a
controlled joining of the substrates together, the centering pin
preferably keeps the substrates spaced apart and essentially parallel to

20 one another prior to the substrates being joined together.

7
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5 In the housing portion 10, which pursuant to Fig. 1 represents the | ower
housi ng portion, there is provided a flexible nenbrane 16 of polyneric
material that conpletely spans the inner region of the housing portion 10
and as a result divides the chanber 12 that is forned between the housing
portions 9,10 into an upper chanber portion 18 and a | ower 10 chanber
portion 19. O course, the nenbrane 16 can al so be nmade of sone ot her
sui'table material) such as, for exanple, netal. The | ower chanber portion
19 can be supplied w r.pr ure. via a_ vacuum source,. 2 such _as
vacuum punp, and anﬁ%ﬁ?ﬁ‘%ﬁﬁ’&t @%i@%%m @g APPR'R sn@[%ipﬁ&'%’i?rm 8H'tﬁlg,e @5
will be described in greater detail 15 subsequently. ln the same manner)
the upper chanber peRYGnrecoreing mediapSucBdagi OP'&ndeYBseseer.e Whete atwo
vacuum source 26 and an appropriate conduit 27 in the upper housing portion
9. The upper chanbesulsiratés are glusantogethedo fore the datppbiried. Wt ish ob coursa; e
via a pressure source 30, such as a punp, and an appropriate conduit 31 in
20 the upper housi nglsporpiossible. toT hjeirf Lancpluealitpf of heubysteatesn soysthes ias thel |
as of the pressure source will be described in greater detail subsequently.

10 Lit Teansl ation gforéinéntiGhed: Mdthe?. MheeveERaRRRIhIP and 1Rd a{gpochQ%re

Speer et al | Steag HanmaTech AG/ AZ. 3391 Mounted in a sulitable manner to
the nenbrane 16 is t : upper, r | . 4SO
that the plate aa'i Crefefbl doed AR o BiFRiG BitiPHE rpPARRES cRBiing o Mhich
can, for exanple, be.5 glued to the nmenbrane 1 the plate,K 34 d.a
mon-i 1 ust 1 at od ol 2R G0 Ioking A P Pbtes foasths & HEUBlerehadhesive
between them Provided on the plate 34 is a centering pin 36 that will be
described in great efimii appliesitoseig ohthe substratesfas isnwwrn for gxample, from
the not pre-published DE 199 27 516.5, which originates from the same
10 applicant and which in this connection is made the subject matter of the

present invention in order to avoid repetition.

The invention will be described in greater detail subsequently with the

aid of preferred embodiments with reference to the figures. Shown are:

15
Fig. 1 a schematic cross-sectional view through one apparatus,
for the joining of substrates together, in a first position
prior to the joining of the substrates together;
Fig. 2 a schematic cross-sectional view through the apparatus
20 of Fig. 1 in a second position during the joining of the

substrates together;

8
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10 Provi ded on the upper housing portion 9 is a plate 38 that is disposed
opposite to the plate 34. The plate 38 has a central opening 40 into which
the centering pin 36 is novable during a novenent of the |lower plate 34
toward the upper plate 38, as illustrated in Fig. 2. 15 The plates 34 and
38 have a geonetry that is adapted to the substrates. In Fig. 1, the plate
38 is illustrated as a separate conponent that is nounted on the housing
portion 9. O course, the plate can also be nonolithically forned with the
housi ng portion 9, gr. the inner |1 _of .the i.nner. housi.ng 9 can serve as a
plate or 20 cooper a?lgn surfa@es‘\f(%'mﬂlu% "fugg@k'oﬁl%ft@ %@?tegﬁgtmﬁtu in the
additional plate, such as the plate 38, is elimnated. 11 Lit Translation
of PCT I EP01114660 filed DeceABBArat4s obbigi1l U righ Speer et al I Steag
HamaTech AG / AZ. 3391 Provided in the | ower chanber portion 18 are two
support means 42 thhkig.d4r e essenschematidiilystratian of| arwaltamativet emBadimient of
support neans limt a novenent of the nenbrane 16 and the upper plate 34 in

a downwardly directed directi anapp@aratusdonthe joiningvicsubishatestoyetiv. 16 5
essentially deflects only upwardly, which prolongs its service life.

I nstead @f two support neans, it is, of course, also possible to provide
only one support neans 42, preferably centrally arranged. The support neans
can al so be arranged in such a way that they do not overlap regions of the
menbrane 16 that are covered by the plate 34 in order 10 to absorb the

forces that act upon,the nbrane 16 in i s,regiqn. The constructjon of
e cont ori g pi n” 951G § FPGWS GECEPPATLIS h ToF U A Laaatngl Ph by SUPEHRIES: o
Fig. 3. The construction of the centering pin is described in greater
detail in the not pBedpwhichshave BE inwer e mng. formi Poraxammpler 8 e ar &3VRiarh

t he applicant and which to this extent is made the subject matter of the
present invention i somedsthet daty cadiereFid.i 1 ishowsThe apparatusriga positidh privs an

upwar dly open hol |l ow space 45 that is limted to the side by a
circuntepential side W joirfirig 3Pthd SWthtéS' 8, PRIgeBBrPYNn drder, during the joining
of the substrates 3,4 together, to ensure a gluing together thereof, as
can be seen in Fig. 1 an adhesive 5 in the form of a double-sided
adhesive film is applied to the substrate 4. The double-sided adhesive
film, as well as an appropriate device for applying the adhesive film, is
15 known, for example, from the not pre-published DE 199 27 516.5,
which originates with this same applicant and which to this extent is

made the subject matter of the present invention in order to avoid

repetition.

20 The apparatus 1 has a housing 7, which is formed from two housing
portions 9, 10 that are movable relative to one another and which each

have an essentially U-shaped cross-section. In a moved-together

9
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base 48 of the pin 36. The outer periphery of the wall 47 is adapted to 20
the shape of the inner holes of the substrates 3,4, and in particular in a
| ower region the pin has a precisely ground outer periphery in order to
ensure a good centering and gui dance of the two substrates 3,4. The 12 Lit
Transl ation of PCT | EP01114660 fil ed Decenmber 13, 2001 | U righ Speer et al
| Steag HamaTech AG / AZ. 3391 upper end of the wall 47 is chanfered, so
that it defines an upwardly tapering bevel 49. The bevel 49 enables a
centering and guidan%e of the ﬁubstrates as_they are received upon the pin

36. 5 Mounted on t h&l@iedthaiyq haysing nomormwgéfvwrg achanmber 1 pepreenhame
noses 50, two of which are illustrated in Fig. 3. Wth the presently

preferred enbodi mentTheochamberd2 39 saatedpretativedo. thesurrmmaingOatithe iptertacabl y
nounted in a suitable manner on the wall 47 of the pin 36 in order to

enabl e a novenent of14t hetweendhe bWeeRingsorflons Bi1@s shown 10 in Figs. 1
and 2. The noses 50 are prel oaded by conpression springs 52 radially

outwardly away fromthe pin 36 into the position shown in Fig. 3, and are
pi vot abl e against this spring preload into the position showmn in Fig. 15 2.

Provi ded 1 the ol |ty SRBREA o 36, Do SRohad GG Thgbnb e Guer
D or e Bonnr ety Bi oo e S8 e SRR, Bt e
ot her end thereof is supported against the noses 50 in order to press them

outwardly. The spri ngatesal tai campletely spans e Imerireginaefsthet hausing ppdipn

| EP01114660 fil ed Decenber 13, 2001 | U righ Speer et al | Steag HamaTech

AG ! AZ. 3391 10 and as a result divides the chamber 12 that is formed between the

housing portions 9,10 into an upper chamber portion 18 and a lower

10 chamber portion 19. Of course, the membrane 16 can also be made of

some other suitable material, such as, for example, metal. The lower

chamber portion 19 can be supplied with underpressure via a vacuum

source 22, such as a vacuum pump, and an appropriate conduit 23 in

the housing portion 10, as will be described in greater detail

15 subsequently. In the same manner, the upper chamber portion 18 can

be supplied with underpressure via a vacuum source 26 and an

appropriate conduit 27 in the upper housing portion 9. The upper

chamber portion 18 can furthermore be supplied with pressure via a

pressure source 30, such as a pump, and an appropriate conduit 31 in

20 the upper housing portion 9. The function of the vacuum sources as

well as of the pressure source will be described in greater detail

subsequently.

10
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coni cal surface of the cone 63 when the latter is pressed downwardly

agai nst the preload of the spring 55, as a result of which the outwardly
directed preload force is varied. 5 The noses 50 have |inear outer surfaces
agai nst which the substrates can slide downwardly, and which enable a
préci se gui dance of the substrates. If a first substrate 4, with an
adhesi ve |l ayer 5 disposed thereon, is noved into the position shown in Fig.
3, .a second substrate 3 can be placed upon the noses 50. Due to the fact
that the noses 50 10 are preloaded radially outwardly, they hold the
substrate 3 in the illustrated position, in which it is spaced relative to
the first substrate 4. Due to the linear outer surfaces of the noses 50,
the substrate 3 is Meuateshinpl suitable mannenite thetraembrarie fds auplate ddethat i s
pressed in the direction of the substrate 4, or the substrate 4 is pressed
toward the substratfacay the ugperrcimasbéiOpertion pr8; stethatitharplate 3¢ds mdvdbie
spring reload 52, as a result of which the substrate 3 can nove in the

direction of the sulfhrfbefiékibleUientbrahbS16T0VEE Mate! 86 ENOIbF @&sn?pléﬁ?e
guided in a precisely centered manner toward the substrate 4 and 1s held

paral I el st her et o. 20,06t 4e FbhSEAGURY, SPHETIAR BN ald's SRShIAIRS o ©

hel d spacCed apart b e noses prior e su rates’being j ol ne
together. This spaced 14 Lit Translation of PCT /EP01/14660 fil.ed enber
13252001 1 U i gh- PRI ok rotaTiG ARGy EpmiaEtp Kie ERLTSR8 16 befiger et ng
or support can alternatively also be effected by radially outwardly )

prel oaded spheres, EpMVidRd adhemlatepidis aceptaringapin 6, thad will be described in

greater detail subsequently with reference to Fig. 3.

10 Provided on the upper housing portion 9 is a plate 38 that is disposed
opposite to the plate 34. The plate 38 has a central opening 40 into
which the centering pin 36 is movable during a movement of the lower

plate 34 toward the upper plate 38, as illustrated in Fig. 2.

15 The plates 34 and 38 have a geometry that is adapted to the
substrates. In Fig. 1, the plate 38 is illustrated as a separate
component that is mounted on the housing portion 9. Of course, the
plate can also be monolithically formed with the housing portion 9, or
the inner wall of the inner housing 9 can serve as a plate or

20 cooperating surface for the lower plate 34, so that an additional plate,

such as the plate 38, is eliminated.

1
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that are in a position to hold the substrates spaced apart prior to their
being joined together, and to hold themessentially parallel to one 5

anot her. The operation of the inventive apparatus 1 will now be expl ai ned
i.n-greater detail with the aid of Figs. 1 and 2. To | oad the apparatus 1,

t he housing portions 9 and 10 are noved apart in order to enable a 10

handl i ng device to place the substrates 4 and 3 upon the plate 34 and the
centering pin 36 respectively. In this connection, the substrate 4, with an
adhesive layer 5 that i|s djsposed thereon and faces upwardly, is placed
directly upon the p‘?‘&’tV eghin ﬁ’lﬁe'%’lﬁfs@haéﬂ'éer@@@ogu&@éﬁléwpl supnost Beansot? t he
noses 50 of the centering pin 36 in such a way that the 15 substrates 3, 4
are hel d spaced apathat arel essentidllyl disposadebelow ther platé 84holibe isypporttearss
9,10 are now noved together into the position shown in Fig. 1, so that the

upper chanber 18 i slirai¢ad edoverh@it sk tHed nidiabainer P8 NsHA dse Uppet Iplate 34 in a
connection, the upper plate 38 cones into 20 engagenent with an upwardly

directed side of thg,gaRa Ifﬁ?reéted"‘@i?écﬁf&‘v, a@%‘@%ﬁgt 8fe Wtﬁé(ﬂ’ﬁgé gfénrﬁgrgﬁeﬁr?

continue to be held space rom one anot her
underpressure is 15 Lit . Translation of PCI | FP01114660 fil ed. Decenber .13,
200 | 0righ SpeereBEnANy et forf 1erdl) WhER aloheg it i Ve
produced in the |OV\FI’ chanper 19 bg/ t he vacuumfourrlﬁ_ 22 and the conduit 23.
At the sane tine, ofnstgaskelihsupporh Meange itiscQfscrursesalgp ROSSIURI R BEPVIGE t he
upper chanber 18 by the vacuum punp 26 and the conduit 27. In so doing
there is ensured thenly®nersuppossmenas #a, prefetablyecendraliytarranged. sThesspporhn
the pressure in the upper chanber 18, so that the nenbrane is reliably
drawn agai nst the smepastcarcalss® B arrangeddn sichaadesy tieat thegsdolhet overlap
reached in the

regions of the membrane 16 that are covered by the plate 34 in order

10 to absorb the forces that act upon the membrane 16 in this region.

The construction of the centering pin 36 will be described in greater
detail with reference to Fig. 3. The construction of the centering pin is
described in greater detail in the not pre-published DE 199 27 514.9,
15 which originates with the applicant and which to this extent is made the
subject matter of the present invention in order to avoid repetition. The
centering pin 36 has an upwardly open hollow space 45 that is limited
to the side by a circumferential side wall 47 and toward the bottom by a
base 48 of the pin 36. The outer periphery of the wall 47 is adapted to
20 the shape of the inner holes of the substrates 3,4, and in particular in a
lower region the pin has a precisely ground outer periphery in order to

ensure a good centering and guidance of the two substrates 3,4. The

12
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upper chanber 18, which pressure prevents air bubbl es between the
substrates, the pressure in the |ower chanber 19 is raised in a 10
controll ed manner to ambi ent pressure. As a consequence of the thereby
resulting pressure difference between the two chanbers 18, 19, and the

| ower pressure in the upper chanber 18, the nenbrane 16, with the plate 34
nmounted thereon, is noved upwardly in a controlled nmanner to the upper
plate 38 into the position shown in Fig. 15 2. In this position, the

substrates 3,4 are pressed uniformy together. Due to the floating nounting
of the plate 34, theirparend ekthe y@ﬁcﬁcaﬁwhﬁmﬁre@nswthathlédpﬂae& apaupwardhe
upper plate 38 so that a uniformconpressive force is applied over the

substrates. 20 The uageripgdeyal 49i Mhehbevg) A endlaleder cérdernd spguguidanceabf o
raised to anbient pressure, so that the nmenbrane 16 with the plate 36 is

agai n noved downwar dhi. subgfatedas ﬂie??ﬁietré@éﬂé’@tjpéﬁlﬂ% piti 88. move with the 16
Lit Translation of PCT /EP01114660 filed Decenber 13, 2001 I U righ Speer

et al | Steag HamaTech AG / AZ. 3391 plate 34 and are released fromthe
pl ate 38. The nenbrane 16 cones to rest against the support neans 42, which

prevent the nenbrane ,fr i\ ng_.downwar,dl 5 The.pressure i.n the u r
chanber 18 is now bmaaﬁ@dfgﬂgtheoyg?pvy%@éwéf W PH’esﬁu'ﬁ'pa 3‘6“%”8’ PE@%‘%@% t
31 in order to accel erate_the bondi ng or curing process of the adhesive 5
di sposed between t he"@i8SsPPatwa of which arer iysiratedyin Fige 3andéh\iecaresanty
be cured in the apparatus 1, by other nethods, such as, for exanple, a W
irradiation 10 or t hereférked edibasimestfour mosad Héks aree provided. s d heenasesead are a
separate curing station. For the renoval of the substrates 3,4 that have
been j oi ned toget herpivtably mounted in a suitable manner on the wall 47 of the pin 36 in
order to enable a movement of the noses between the positions shown

10 in Figs. 1 and 2.

The noses 50 are preloaded by compression springs 52 radially
outwardly away from the pin 36 into the position shown in Fig. 3, and
are pivotable against this spring preload into the position shown in Fig.

15 2. Provided in the hollow space 45 of the pin 36 is a cone 53 that
tapers upwardly and is movable within the hollow space 45. The cone
45 is preloaded upwardly by a spring 55 into the position shown in Fig.
3.

20 One end of the compression springs 52 is supported against the cone
53, and the other end thereof is supported against the noses 50 in

order to press them outwardly. The springs 52 can slide along the

13
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this fashion, the | ower and upper housing portions 9,10 are noved 15 apart
in order to provide access for a suitable handling device for the renoval
of the substrates. Fig. 4, shows an alternative enbodi nent of the

i nvention. Fig. 4 shows an apparatus 100 for the joining together of two
substrates 103, 104 20 that have an inner hole and that- as with the first
enbodi nent - form for exanple, a CD or DVD or sone other data carrier. In
order during the joining together of the substrates 103, 104 to ensure a
gluing 17 Lit Translatjop of PCT_|EPO1/1 0 filed cenber 13, 2001

U righ Speer et al PO@@@E@U%%?E&W? £ene %Z‘”/Qggfhe l3 e'?kféf?sﬁ?@ﬂé’mnwatrw&e

is applied to the substrate 104 an adhesive 105 in the formof a

doubl e- si ded adhesi @gainist the preloagh phthe sringH5has axerull of mhidlothe outwairdly
formed of two housing 5 portions 109, 110 that are novable relative to one
another and that- aglireotedprefoadsforegisadirieent - each have an essentially
U-shaped cross section. In a noved-together state, the two housing portions
109, 110 forned between them a chanber 112 that is sealed relative to the
surroundi ngs at an interface 114 between the two housing portions 10 109,

110. Provided in th p h [ rti j I. i . ran 6

t hat corrpﬁ etely spaﬁl"t‘2 'Ecgg ﬁgjﬂapgdﬁ%ﬁ} 8?'&‘{ %&%ﬁ%(i %ghr{ﬁ%“gﬁ@a Jeﬂ,i SO
doi ng divi des the chanber 1é2 formed between the ou5| n 80”' ons 1?\
150 T nto an upper oRATGRINe, SPNBANIY e FHIWBINOABROIB A IBFSGoBYHBRGA 1 phe
upper chanber portion 118 can be supplied with underpressure via a vacuum
source 122, such as shbstatesm BtﬁrﬁlTStaWSér@t%lﬂprVﬂﬂT iant adizesive hayert 5 dispasedt he

upper housing portion 109. In a conparable
thereon, is moved into the position shown in Fig. 3, a second substrate

3 can be placed upon the noses 50. Due to the fact that the noses 50
10 are preloaded radially outwardly, they hold the substrate 3 in the
illustrated position, in which it is spaced relative to the first substrate 4.
Due to the linear outer surfaces of the noses 50, the substrate 3 is held
parallel to the substrate 4. If the substrate 3 is pressed in the direction
of the substrate 4, or the substrate 4 is pressed toward the substrate 3,
15 the noses 50 are pressed inwardly against the spring reload 52, as a
result of which the substrate 3 can move in the direction of the
substrate 4. During this movement, the substrate 3 is guided in a
precisely centered manner toward the substrate 4 and is held parallel
thereto.
20
With the illustrated centering pin, the substrates are held spaced apart

by the noses prior to the substrates being joined together. This spaced

14
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manner, the |ower chanber portion 119 can be supplied wth underpressure
via a vacuum source 126 and an appropriate conduit 18 Lit Transl ation of
PCT /EPO1/ 14660 filed Decenber 13, 2001 I Urigh Speer et al | Steag
HamaTech AG / AZ. 3391 127 in the upper housing portion 109. The upper
chanber portion 188 can furthernore be supplied with pressure via a
pressure source 130, such as a punp, and an appropriate conduit 131 in the
upper housing portion 109. 5 A plate 134 is nDunted in a suitable manner to
the nenbrane 116 and faces.the | ower chanber It 1 t he, pl ate
134 15 novabl e v ¢ RAPHE NORURE e st SAs SiterTatslverIsD: b T Btechby railefly
housing portion 110 is a lower plate 138 that is dlsposed opposite the

pl ate 134 and on mpewvaralynw&lﬂaéifdasra@rﬁér PRNG Washges, PiNe aresifdar Agvises
136 has the sanme construction as does the centering pin 36 of the first
enbodi nent. The uppthat@ratie algdsitiom te holdtheosuhisttes spaeedrapirtgprior tdaheinas
a central opening 140 into which 15 the centering pin 136 can nove during a

novenent of the upppegingl piifed Idgéthvar 8nd 16 heldetheph dssehBalily Papalicied bnet he
upper chanber 118 are support neans 142 in order to limt an upward

novenment 5 i.e. intog % fhanber 118, of the nenbrane 20 116 and the plate
134 nounted thereon it Translation of PCT | EPO1/ 14660 fil ed Decenber
13, 2001 | Urigh Speer et al | Steag HanmaTech AG | AZ. 3391 By nmeans of a
spring 144) which extends between the upper housing portion 109 and the
menbrane 116, the nepbrane 116 i s prel oaded agai nst the support neans 142.
The force of the splhagperatior oidbejaxantie: aPpamtus:Jowilb pewsbeexplained in
equal i zation in the chanbers 118

greater detail with the aid of Figs. 1 and 2. To load the apparatus 1,

the housing portions 9 and 10 are moved apart in order to enable a
10 handling device to place the substrates 4 and 3 upon the plate 34 and
the centering pin 36 respectively. In this connection, the substrate 4,
with an adhesive layer 5 that is disposed thereon and faces upwardly,
is placed directly upon the plate 34. The substrate 3 is subsequently
placed upon the noses 50 of the centering pin 36 in such a way that the

15 substrates 3, 4 are held spaced apart and parallel to one another.

The housing portions 9,10 are now moved together into the position
shown in Fig. 1, so that the upper chamber 18 is sealed relative to the
surroundings. In this connection, the upper plate 38 comes into
20 engagement with an upwardly directed side of the substrate 3,
whereby, however, the substrates 3,4 continue to be held spaced from

one another by the centering pin 36. An underpressure is

15
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5 and 119, the spring lightly draws the nmenbrane agai nst the support neans
142 in order to hold the nmenbrane 116, and the plate 134 nounted thereon,
in the position shown in Fig. 4. O course, sone other preloading device
can al so be provided in order to preload the plates away from one anot her.
10 The operation of the apparatus 100 of Fig. 4 is essentially the sane as
with the first enbodi nent, whereby, however, with the enbodi nent of Fig. 4
there is first produced an underpressure in the upper chanber 118 and

subsequently in the | pwer chanber, 119.in order to avoi n,l5 uncontrol | ed
j oi ni ng toget her of sl’ﬁﬁe%‘iﬁggr%{f)«ggcﬁ‘gﬁj ﬂﬁr@.‘”eﬂ %ﬁ"ﬂﬁryfbjgy fté?é’ﬁé’léu@epwgn
the enbodinents illustrated in Figs. 1 and 4 is that with the enbodi nent of
Fig. 4, the plate ngdnebd Hie 1098dHENB3.and\ti thedisapss dineh 6F esubrequently enat
is rigidly nounted on the 20 housi ng. Furthernore, the vacuum punps 122,

126, as well as theupdegwassurpuisp alkD pradecerbrimetbieedppet kchappyerpdBabyg the
conduits 123, 127, 131, which are all provided in the upper housing portion

109. Thus, in 20 Li vadu@mspehp @6 &id HelcdridtMtlZZ 46680 Holrerthes desurdd that001
| Urigh Speer et al | Steag HamaTech AG / AZ. 3391 t he | ower housi ng

portion 110 no condghd Hrédkiré o ﬁ%é&v@é\‘cﬁ‘ﬁgﬁymg% fosd %nath%éﬁégggre‘éﬁ%\ém

punp. The | ower housing portion can therefore be enpodied i

strai ghtforward and L cal Nper,,. as Of &r ¥, SW_t.chi
ndexing abie ¢ hat UpPayCHadBer JBuRGinanBhbmBiatt Itk el iR e
110. The upper housing portion 109 can therefore be utilized for a , .
plurality of |ower BYBRPRJNBARS densAS RPON: A AcBgsirad: PERSSURR) IS FRaghedoligiisut
of the apparatus, since the |oading and renoval of the

upper chamber 18, which pressure prevents air bubbles between the

substrates, the pressure in the lower chamber 19 is raised in a
10 controlled manner to ambient pressure. As a consequence of the
thereby resulting pressure difference between the two chambers 18,
19, and the lower pressure in the upper chamber 18, the membrane
16, with the plate 34 mounted thereon, is moved upwardly in a
controlled manner to the upper plate 38 into the position shown in Fig.
15 2. In this position, the substrates 3,4 are pressed uniformly together.
Due to the floating mounting of the plate 34, there results a good
conformation of the plate 34 to the upper plate 38 so that a uniform

compressive force is applied over the substrates.

20 The underpressure in the upper chamber is subsequently also raised to
ambient pressure, so that the membrane 16 with the plate 36 is again

moved downwardly. The two joined-together substrates move with the

16
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10 substrates can be effected beyond the region of the upper housing
portion 109. Although this is not illustrated in the figures, the plates
134, 138 can have suitable surface structures, such as grooves, that face
t.he 15 substrates 103, 104 and via which, for exanple, conpressed air can
be applied to the substrates in order to press themtogether. Such
structures, which enable a pressing of the substrates together by direct
application of conpressed air to the substrates, are already described in
t he af orementi oned 1 27 516. b, i.ch to this_extent is nmade 20 the
subj ect matter of tﬁg@i‘gﬁf‘f’ﬁ?irﬂ%aﬁﬁgé‘iﬂ&éim Bgi%égdﬁﬁ@p@mhfaﬂﬂ 1cqyes
Transl ation of PCT 1EP01114660 fil ed Decenber 13, 2001 | U righ Speer et al
| Steag HamaTech AdO| rest agminst thengupnast sygansnd2nwhigh W&V%stgﬁifﬁ@ﬂ‘hﬁ?m&l
reference to preferred enbodi nents, w thout, however, being limted to the
concretely ill ustr dreuv sagging dewnwardipr exanpl e, the shape of the housing
can deviate fromthe illustrated housing shapes. In particular wwth the 5
enbodi ment of Fig. 4, it is also possible to nake the | ower housing portion
110 flat, while the |l egs of the U shape of the upper housing portion are
| engthengd. The pl ajget Fé%s@F%tﬁhe?hé‘ ﬁ;?_ﬁ’ér‘ UhaMde? hpeaypﬁ&» betgjnmgtdméﬁ' on
c u o] e

109 to form upper and | ower anbers. rthernore, teatures

Chat these 1 eat ur csoRrBtasi&EY sh8 puit 38 Bhafe sBRdRR T R pRelT BetHRF one

chanber to produce pressure difference on opposite sides of the nenbrane.
For exanple, it coul@ RQRGING O Cyring prEPsessRIdhe Ve 9 dispesedrbatwaenthg es
and the chanber that receives the substrates. To prevent an uncontrolled
joining 15 toget hersuyistiates SubstAlaroatiyely.othet adhesivéioan alsprlks curéddn the
pressure in the chanber, the nenbrane can, for exanple via a spring, an
el ectronagnet, or s ratuen, bplotheramethodee suéte abefat éxangpleoai WV armadiatiowi ch
the plates are spaced from one anot her.

10 or the like. Of course, the adhesive can also be cured in a separate

curing station.

For the removal of the substrates 3,4 that have been joined together in
this fashion, the lower and upper housing portions 9,10 are moved
15 apart in order to provide access for a suitable handling device for the

removal of the substrates.

Fig. 4, shows an alternative embodiment of the invention. Fig. 4 shows
an apparatus 100 for the joining together of two substrates 103, 104
20 that have an inner hole and that- as with the first embodiment — form,
for example, a CD or DVD or some other data carrier. In order during

the joining together of the substrates 103, 104 to ensure a gluing

17
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20 22 Lit Translation of PCT /EP01114660 fil ed Decenber 13, 2001 I Urigh
Speer et al | Steag HanaTech AG / AZ. 3391 Patent Cains 1. Method of
joining at |east two substrates together, especially for formng an optical
data carrier, according to which the 5 substrates are disposed in a

spaced- apart manner between two plates that are di sposed opposite from and
are novable relative to, one another, characterized in that at |east one of
the plates, which is connected with a flexible nmenbrane, is noved in such a

way that a pressure, difference.i roduced on posite sides 10,of ,th
nenbrane. 2. Met hodtogéh'&ﬁ’&ﬁﬂ@qf»ot?@?%f%ﬁﬁiﬁ'eéhtgrtﬁgt%iﬁ;'@@ 66‘?%@%‘%?&%6105
underpressure in a first chanber that surrounds the plates and one wall of
which is at |east parthedemy of ardastpleridedadhesivedil®. 15 3. Met hod according
to claim1 or 2, characterized by applying an underpressure in a second

chanmber that is disposed on a side of the nenbrane facing away fromthe
plates. 20 4. Method according to claim?2 and 3, characterized in that

prior to the joini nghefagpaeattiPrI0 Absa hedsih§ero7 i iBrfefhed Sfi thot Rugifg ond
chanber is held below the pressure in the first chanber. 23 Lit Transl ation

FamaTechoAG | A2, 3380 TONS TORE g hatare ibtable (o (OFRE o ab D™l

that the pressure in the first embodiment- each have an essentially U-shaped cross-

section. In a moved-together state, the two housing portions 109, 110
formed between them a chamber 112 that is sealed relative to the
surroundings at an interface 114 between the two housing portions

10 109, 110.

Provided in the upper housing portion 109 is a flexible membrane 116
that completely spans the inner region of the housing portion 109 and
in so doing divides the chamber 112 formed between the housing
15 portions 109, 110 into an upper chamber portion 118 and a lower

chamber portion 119.

The upper chamber portion 118 can be supplied with underpressure
via a vacuum source 122, such as a vacuum pump, and an appropriate
20 conduit 123 in the upper housing portion 109. In a comparable
manner, the lower chamber portion 119 can be supplied with

underpressure via a vacuum source 126 and an appropriate conduit

18
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in the second chanber is brought to ambient pressure for the joining of the
substrates together, while the pressure in the first chanber is held at an
under pressure. 5 6. Method according to one of the clainms 1 to 5,
characterized in that the first chanber is supplied with pressure after the
joining of the substrates together. 10 7. Method according to one of the
clains 1 to 6, characterized in that the substrates, prior to their being
joined together, are held spaced apart by a centering pin that engages in

an inner hole of th tr for jaQi n ast
substrates toget herﬁf @?@R% '?%‘I%"}%Pﬁﬁ'ﬁg @?UOBP?H eﬁﬁ 93”’9@ 184"
i ncludi ng two opposite di spos | ates that are m)vablerelatlveto one
anot her 19or preggl %@E@F?MQ@&&WB’P PressiFe vicepipressyrne squee 4130,

| east one of the pI ates is connected with a flexible nenbrane, and in 20
that an apparatus iSughr 8y iadempoang ascapprapriatepsarsisiitr 53 Hirf ther epper lousing
opposite sides of the nmenbrane. 24 Lit Translation of PCT 1EPO1l 14660 filed
Decenber 13, 2001 Ipdhiohdlo9Speer et al | Steag HamaTech AG | AZ. 3391 9.
Apparatus according to claim8, characterized by a first essentially closed
chanber ¢gn a fi rst side of the nenbrane. 10. Apparatus according to one of
the clains 8 or 9, characterized 5 by a second, essentially closed chanber

Claim 5 or 10, cnd B 2o By el é”%%i%@%&‘@%@%%%ﬁsw A
connectable with t hf%c%g tifula rI()S\}/erac da/r%ers Sgl% 1C1rba $0 that the plate 134 is movable

with the flexible membrane 116.

10 Provided on the lower housing portion 110 is a lower plate 138 that is
disposed opposite the plate 134 and on which is mounted a centering
pin 136. The centering pin 136 has the same construction as does the
centering pin 36 of the first embodiment. The upper plate 134, which is
mounted on the membrane 116, has a central opening 140 into which

15 the centering pin 136 can move during a movement of the upper plate

134 toward the lower plate 138.

Provided in the upper chamber 118 are support means 142 in order to
limit an upward movement, i.e. into the chamber 118, of the membrane

20 116 and the plate 134 mounted thereon.
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11. Apparatus according to one of the clains 9 to 11, characterized by at

| east one pressure source, which is connectable with the first and/or
second chanber. 15 12. Apparatus according to one of the clains 9 to 11,
characterized by at | east one pressure source, which is connectable with
the first and/or second chanmber. 20 13. Apparatus according to one of the
clainse 9 to 12, characterized in that the plates are di sposed together in
one of the chambers. 25 Lit Translation of PCT /EPO1l/ 14660 fil ed Decenber
13, 2001 I Urigh eer et al | Stea maTech AG / AZ. 339 14. ar at us
according to clai m48Med s g ?esrﬂr'i‘gd‘?‘}{‘a‘?'w&'ﬂ extendsobetwespaine YRPSI RRUSIRG on

that side of the nmenbrane faci ng away fromthe {)I ates in order to limt a
novenent of the neniortioe Handdhe embraneddbdihemanbrane 116 is\preloaded
according to one of the preceding clains, characterized in that the plates

are di sposed essentagdihst tue isuppos! means0148. Afheafadces oficher sprivg t1ei4one  of
the preceding clains, characterized in that the plate nounted on the

merbrane i s di sposedesigie® subR thhhapoR! fessuré’equiRiRationh Us theCidhbérst prgne
of the preceding clains, 15 characterized by a centering pin on one of the

plates that is Int ré}‘ijdmﬁ%?rr\né %%),ﬂngmg‘rhglge&raml ﬁleoheﬁﬁﬁtaﬁkéﬁéﬁéiﬁétfﬁe ¢ port

Appar atus according to ¢ terirzed in tha centerl ngppl

keeps the substrates spac apart _and.e tially 20 paralle] .to e

anot her prior to th@??ﬁﬁeﬁ% "ﬁ)&rq%rdtqw&fﬁﬁ?.m%%[?@e'ﬂ?'z?ns"’? thsh pquept%
| EPO1/ 14660 filed Decenber 13, 2001 | U righ Speer et _al | Steag HamaTech
AG /| AZ.3391 19. mpggatest theraeeoindtheypesitionshown it Fig.a# msOB cogrses some
characterized in that the plates are prel oaded away from one anot her by

means of a pre-| oadottiervipceloading device can also be provided in order to preload the
plates away from one another.
10
The operation of the apparatus 100 of Fig. 4 is essentially the same as
with the first embodiment, whereby, however, with the embodiment of
Fig. 4 there is first produced an underpressure in the upper chamber
118 and subsequently in the lower chamber 119 in order to avoid an

15 uncontrolled joining together of the substrates 103, 104.

A primary difference between the embodiments illustrated in Figs. 1
and 4 is that with the embodiment of Fig. 4, the plate mounted on the
membrane is disposed above the plate that is rigidly mounted on the
20 housing. Furthermore, the vacuum pumps 122, 126, as well as the
pressure pump 130, are connected with appropriate conduits 123, 127,

131, which are all provided in the upper housing portion 109. Thus, in
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5 20. Apparatus according to claim19, characterized in that the pre | oad
device includes at |east one spring. 27 Lit Translation of PCT /EP01114660
filed Decenber 13, 2001 | U righ Speer et al | Steag HamaTech AG / AZ. 3391
JA& L Ay. AHy. Aly. An . AH . A& . AHy. A&y. ALe. AH

e. Al e. AsR A9y. ASy. A& An. AHy. Any. An. A[ . A5. AHy. A y. Any. Aly. A97~Rf 7\ (k-/ BD adZ
| wql gb] X] ca] ca] ca] ca] c: al] c: a] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aJ ca] ca] ca]ca] ca] ca]ca] ca U] c"aU] calUjc:a Z Y ;

c>T&2{vql gb] X] ca]c ca] cal ca a] ca] ca ca a caV] ca] ca
] ca] ca] ca] ca] ca] ca] dg’\% ]é clgﬁor%v\g% no co*&w Lr V*orn’]ed th ?

ZI yFO \ ~qgs! {vpke [ V] ca] ca] ca\/] ca] ca\/] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] caV] c JUBVOIIEES With] & BYRR] A MeSHNBEPUMBL 2) | Y& w J

{vql gb] X]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca!

-lptirc "HKH#AHS $PB0%9B04&N&&&8 ' ' {vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] Tigd Ciolved] BalsiAg Cpbﬂu@a] qq(v’] @a}. cinkfatbea] 56l mbeadieaalif ad cal
cal" " ((2(WM((?)))*Y***+c++++(, Y, ,,,, %'-:-<-[---{vpke [V]ca]ca]caV]ca]caV]

cal cal cajcal cal cal calaal6alrl R ddromed AR & bah G Rse) ml&mgcsm ca

] caV] ca] ca! -

11122D2F2Y2 2222303 34N4 b calc
a] caV] ca] ca£/] ca] ca]’ f’cﬁ'&?ﬁaﬁ? ?’%ﬁ%&‘i} ‘i%g] %eﬁﬂ?? Lya‘]%] %]elé‘g]’j}% LE'PL' 6]66

-7s7777888888{889C999: P:: :; W

' <<<<=={ vql gb] W V] ch]®a] thg ¢Rperhexping paltion) oS @apc@pe@tpea]b@apﬁlbae@aiqsaa caV
] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =$= &—E:::>O>>>(Vd>g’7’7’78@\"AAASB
BBCCMCOChCdCCC plurality of lower housing portions 110, thereby increasing the
DBD| vgkfa\ W] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cenré@dtfisut cell fVlapphrattSDBIAEY HiReERadin > drdCrémbhlHoHas HHH
I BI'11JIXJJJ2K| K{vgl gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca]

ca] cal] cghcal ca] ca
|N}\IOO]OZ ]PqP]PPE](gtg%l-@ﬁgg%ﬁ%b]%] e%?Aca] C ]gg]athgf‘rc a]@ég]‘gg{]‘%%a ca a] c
a) ca] ca] ca] caV] ca] caé&ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca! RR$S] S SSTOTTT
U _UUUAVeVW WOWAABYY \? xsmhb] X] ] ] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal Y=2VZ
ZZ[Bb[ [[\ NN\ TZ][ AN QMAARAA

7.y K {vqgl gb] X]i] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] Adheugit H)is 43 cwi diistratech jrc e figures), dbapiatiesbtadcliB-carcc;
ddddde8eeef Sffff @g{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caV] ca] caV] cahavd callitble durtriceaktrativeds; apeet) cad arbgyesgtindth ¥age ithe] N

Qjj"kekkk, I pl'll?mBm} mmmmmm{vpke [V]ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cq]sca] ca] ca] ca].rsaiaqai %BCMA‘P%B@A&%F&V} Xa0IE A SiApredsea i ErH1be 900
ooDpppgWjgqg*r-rhrjrirrrss/tqttt: u}uuvG{vql gb] ca] ca] ca] ca] caJ ca] ca] ca] ca

|
el bl e aanono e e i bl
(F chal caV] cal cav] cag st il Eapbleyd arassng of e Aubplpios tsaethor pursbiashi o
\W/] ] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca ca] cal ca] cal ca] ca] w]ﬂca] caLca] ca
] ca] ca] ca] ca] ca] ca] applicatippagfccompressed lal deseribad ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] cal calca]ca]calc
a] ca] cal | I G\ "} {vqgkin {héevaforgmentiondd & daP ] 6 Sawtidle ad dialscexitent] isahadé ca]
ca] caV] ca] caV] ca] ca] c] caV]ca] caV] ca] ca] ca] ca] ca] ca] ca

7~Ri K- 939% o0& () - 9# P8 asjec mAkEPBOKIs(applicaidh fiforder to 408fda&petition.
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MLO% 0& () - "&10% 0& () - Rf 7i K- L$10% 0& ()- L

'10% 0& ()-L10% 0& ()-910% 0& ()-' $10% 0& ()-910% o0& () - 9&g10% 0& ()-\ (ki K,
*$310% 0& () - SFIMB10% 0& ()- /10% 0& () -

"-10% 0& ()-"*10% 0& ()-L(10% 0& ()-y& $10% 0& () - abcd~_ @ s3109%40%E () - &
: 109%VE () - &y10%E ()- 10'0 10'0 10' 0$<10% 0& ()-!8 “s310% & ()-SZ Y
dE~_ @ s310%&&10%&’ () -

&$10%VE () - 910%V& () - & 109V& () - YLOUME () -, #10%v& () -

; OdE~_ @ s310%.310%V&' ()-1: $109%VE' () - & 109K () - m&: $10%VE ()-9" 10%V&' ()-&S
10%vE' () - e%@ ovEe 'Q"'?é'a@ld%éf\%sgﬂbggoM%%éence to preferred

1 10%vE () - nBt 10988 () - 510%VE () - _

c>dEeF s310%.10% & embodinests( ) withaabs kowevers#beings: limitaxk1tmathe ( conemtely ()
- T&dEeF s310% ' $10% & ()-L$10% & ()-""10% & ()-"y 10% & ()- " L10% & () -
$10% & () - &wOdEeF" #iashatetil 0ftb8diments 1 0Bdréexample, HOBNEPE)of thelhBasind kan
SC-10% & ()-1)10% & () -

deviate from the illustrated housing shapes. In particular with the

5 embodiment of Fig. 4, it is also possible to make the lower housing
portion 110 flat, while the legs of the U-shape of the upper housing
portion are lengthened. The plate then enables a sealing with the
upper housing portion 109 to form upper and lower chambers.
Furthermore, features of one embodiment can also be utilized in the

10 other embodiment to the extent that these features are compatible. It
is also possible to provide only one chamber to produce a pressure
difference on opposite sides of the membrane. For example, it could
suffice to supply underpressure to one of the plates and the chamber
that receives the substrates. To prevent an uncontrolled joining

15 together of the substrates prior to reaching a prescribed pressure in the
chamber, the membrane can, for example via a spring, an
electromagnet, or some other holding device, be held in a position in

which the plates are spaced from one another.

20

22

Lit Translation of PCT /EP01/14660 filed December 13, 2001 / Ulrigh Speer et al / Steag
HamaTech AG / AZ.3391



Zl eF s31099Y10% o0& () - D, #10% o0& () -9y10% o&' () - 10\ 10\ 10\

: 10% & ()-18&8°10% & () -1 yFdEeF s310% +10% o0& ()- &T

10% 0& () - $10% 0& ()- "10% o0& ()-LS 10% o0& () -

10% 0& () - O dEeF s310%8s10% 0&' () - s5y10% o0& () -

s310% o0& ()-1MB10% o0& ()-sf/10% o&' () -

"L-10% 0& ()-!! heF s3109%&@*10% & () - &10% & () - 10% & () -
10% & ()-10' 010' 010" 0 : s10% 0& () - mlt dEeF s31099L10% & ()-m
8310% &' () -&10% & () -810% & () - Patent
910% & ()-& 10% & ()-")j dEeF s310% 310% % & ()-L/10% & ()-

L -10% & ()-L3+10% & ()-& 10% & ()-j YeF s310%.10% & ()-9 10% & () - 10: 10: 10:
1510% & ()-nBs10% & ()- 610% & ()-& w dEeF s310%

'$10% & ()- 10% & ()-L- 10%& )-L10% & ()-9@#10% & (2 LI0% & ()- J
-1 dEeF" s310% ) 10% &1() - of joiring @emst two subsirates) toggther, especially for
10% & ()-LL10% & ()--!p! Hc "dEeF s3109%&610% & ()-s310% & () -

1: $10% & ()-s/10% & () - fsmita &h(opliailWat&' (chrrier, according to which the
IR S31004096 & () - 10% & () - "10% & () - 10\ 10\ 10\

"10% & 6)- Y& 10% & () - #@bs‘i%‘i@%?@'ﬁ%’zo%é&@ﬁ 3668 dpart Ridnfer behPébifive - S1
0% & ()- FLl0% & ()-#10% & ()- poomEen&ssdEer s310%

10 & () 2100 & () a5 $&%%a§w%ea%é%6%§%b£§o%e figm. and are movaie reltive

s iariobll 7100 B el Kt B b 4T
s 0 0

) * Y*** +c+dEZPF $310%" 10%H& () - & 109%H& () - &$10%4& () - 10%4& () - 10%H& ( 2] sS

1094& () - c++++(, Y, , dEZPFWEEIOSgorometed yitb|a flexible embrane, is moved in suc

+10%48' () - (10%4& () - &10%H& () - $10%H& ()-,,,, X- Y- Z-[ - -yoeF s310%10% & ()-

10H10H10H : s10%4& () - nD8a Mdyifhidt)a PisgbOPdifferedBisOpiafiuced on opposite sides

10 of the membrane.

2. Method according to claim 1, characterized by applying an
underpressure in a first chamber that surrounds the plates and

one wall of which is at least partially formed by the membrane.

15
3. Method according to claim 1 or 2, characterized by applying an
underpressure in a second chamber that is disposed on a side
of the membrane facing away from the plates.
20 4, Method according to claim 2 and 3, characterized in that prior to

the joining of the substrates together, the pressure in the second

chamber is held below the pressure in the first chamber.
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--$.m..H~ @eF s310%8$10% & ()-10% & ()-10% & () -

&s#109&' ()-)![s#10% " & ()-& 10% & ()-H //0c000dEoceF s310% 10% & () -
8&8$10% & ()-$10% & ()-"10% & ()-S 10% & ()-910% & ()-0/ 1;

11122dEoeF s310% 8" 10% & ()-510% & ()- 310% & ()-&1:$10% & ()- - 10% & ()-
+10% & () - 2wW2x2y2z22303{ 3eF s310% #109%&' ()- 109%& () -

109%& ()-10%&' ()- 10" 10" 10"

5109 & () - m{ 334N4445dEeF" s310% 10%&' () - LF: $109%&' () - 10%& () - 109%& () - 10%&' ()
- o/R' - ! A 04 + o/R' - /R ! o/R' - o/R' " 0,

. (15) _/& ()-5_555 6d66§EeF ﬁlg % ac%c?o%‘mi;)to%%i?n@, %arac?‘eﬁr}zoe/ |n(t)na{$%h0e/%re(gsurelo &
10%&. () - 66-7s7777dEeF $310% 9109&' () - 96109%&' () - 4109&' () - LIMB1OYR' () -/ 10%& (
)- -109%& ()- 758687888{ dpdthecsecamndochambendsgbroughd tocarebient pressure: foy the
10% & ()- 101010: s109%&' ()-n1999: P: : : dEeF s310%

10% & ()-""10% & () - 3' S1LDIR) OF thd $0BStRALES 1oddber’ While tHepissiire IN¥he first
*<<<<dEeF s3109910% & () - 3f 10% & ()- 1&$10% & () -

s,)10% & ()-m &$10% & ()cHarmbeh i Held atBr Grllsferassumser $31099910% o& ()-L
10% o0& ()-9 10% o0& ()-L10% o0& ()- 10\ 10\ 10\

;" 10% & ) - O>>>9%2g???dEeF $31098! 10% 0& () - L10% o0& () -L10% 0& ()-L10% o& ()
-L10% o0& () - 9f #10% o0& () - ?8 @AM AAdEeF" $310% Y+10% 0& ()-",) 10% 0& ()-'"' $10
% 0& ()- $10% o0& ()zL"10% & ()-L . . .
10% 0&' () - AASBBBCCHEeF S'Effg%%%?f&"@ to,2R8 ®sthr: d3imss 5 1807, fhargcterized in

1: $10% 0& ()- s/10% o0& () - -10% 0& () - COCCCC DBDDeF s310%y#10%&' ()-3.

10% ()- 10%& ()- 10%& (%hat the Hrsy chaprker is supplied with pressure after the joining

of the substrates together.

10 7. Method according to one of the claims 1 to 6, characterized in
that the substrates, prior to their being joined together, are held
spaced apart by a centering pin that engages in an inner hole of

the substrates.

15 8. Apparatus for joining at least two substrates together, especially
for forming an optical data carrier, including two oppositely
disposed plates that are movable relative to one another for
pressing the substrates together, characterized in that at least
one of the plates is connected with a flexible membrane, and in

20 that an apparatus is provided for producing a pressure

difference on opposite sides of the membrane.
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: $10% 0&' () - DDEVEEEEdEeF s310% 109%& () -sY

109& () -, 109& ()-109%& () - 109%& ()- 109 () - E3F} FFGOGRGIEEF s310% 109& () - +10%
& ()-S) 109& ()- & &$10% () - Y0%& ()-"10%& () - RGGGH HHHHHAZPF s31094.01010, ;

t 1098 () - m8910%&' ()- 9610%&' ()- 410%&' ()-sS1IMBLO%&' () - HH

| Bl | | JAEZPF s310%0%: ()- 10% ()- SH10%& ()- 10% ()- 10%& () -

109& () - IXJJJI2K| KKIEZPF" s31096 109& () -

109&' ()- 109 ()-93' $10%& () - 10%&' ()- 10%& () - KLZLLL#M MIEZPF $310% : 109&’ ()

0% ()-Y+10% O)g.) 108y ' SADMHNG) 15100 Oy, MAKMALIGNANANIZEE, <31

:s109%& ()-19910%& () &6109%& ) 3109%& Jb 0% ( - 4N] NNOOOZOOdEZPF s310% 10
TS ()- LS10%4& ()- * &100858enially plopRd amber on a |rstsde of the membrane.

109448 () - 10%H& () - OO( PqPPPEQIEZPF" s310% 10%4& ()-sy 10%& ()-sL10%& () -
$10%4&8 () -s10%& () -s10%4&' () - EQQQR*RRRAEZPF s310%4.&$10%H& () -/ 10%4& ()-s- 1
0%H& () - F+109%44& () - & 10%4&' () - $10%4& () - R$S] S’ SSSSSTyoeF s3109%40% & () -
10H10H10H : s10%H&' (90.910Aparatus 266618irg to3dA&dE the claims 8 or 9, characterized
TOTTTU_UUdEoeF s310%40% & ()-110% & ()- @10% & ()-10% & ()-10% & () -

10% & () 5 UU#VeVWV WiEoeR, %
8510% & () -109% & () - 1098 Qf A Setond Cienlally d0ted chambt dh g%/c%’é‘”'@ side oh80%: ()
-3+10% & ()-)10% & () - 98@%%&4'1&) $10% & () - XYEYHYYYYYYyoeF s310%.10% o0& ()
-10"10" 10"
:510% & ()-nP810% & ()-610% & ()-310% & () - Y=2VZZZ[ b[ dEoeF" s310%.10% o0& () -
L10% 0& ()-LI 10% o0& ()-9@10% o0& ()-9 10% o0& ()-9
109% 0& ()-b[[[\H\\ dEoeF s310%& $10% o& () -L$10% 0& ()-""10% 0& () -LL10% o0&
() - 11 Apparatus according to one of the clalms 9 or 10, characterized
' $10% 0& ()-L10% 0& ()-\\7]|]1]*NdEoeF s310% 610% 0& ()-"310% o0& ()-1: $10%
0& ()-"/10% o0& ()-s -10%ypa&t (east)oriddYaodurn) sour€E, Which is connectable with the
_7_y_eF s310%.10% & ()- ~ 10% & ()-L10% & ()-10' 010' 010' 0
: $10% 0%() mB10% o& () -y Kd/or seE6Hd ﬁérﬂ%rz.
10% & ()- " 10% & () - 0%&() 100 & ()- 10% & ()-L@10% & ()-
af aaaa>bdEeF s310%ss-10% & ()-S) 10% & () - &&$10% & () - s$10% & () 10% & () -
sy 10% & () - >bbbb>cAcccch 110\ 10\

10% & () -1 910% & 61 0h & ()-310%.& ()-19$1 /10
ddedyZ (1)10\ 9Y10% o @)&%a"%‘}’ E‘EO’BQ ?@6‘%%%9(‘?4% derabi&ized

10% o& Ly10% o&
(O-Ly () by at least one pressure source, which is connectabie with the

first and/or second chamber.

15
12.  Apparatus according to one of the claims 9 to 11, characterized
by at least one pressure source, which is connectable with the
first and/or second chamber.
20 13.  Apparatus according to one of the claims 9 to 12, characterized

in that the plates are disposed together in one of the chambers.
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10\ de8eeef Sf dE; 110\ L" 10% o0& ()-LS 10% 0& ()-L&10% o0& ()- ' $10% o0& ()-9G
10% o0& ()-910% o0& ()-Sffff @ggdE;

110\ 1- 10% 0& () -"y/ 10% 0& ()- L-10% 0& ()-s)10% 0& ()-& $10% 0& ()-"$10% o0&
'()-gg h!h"h#h% jiieF10\ LI 10% 0& ()- 9@10% o0& ()-910% o0& ()-10' 010' 010' 0

1 10% 0& ()-nB10% o0& ()-ii0j N G jjdEeF10\ Ly

10% 0& ()-LL10% 0& ()-310% 0& ()-L10% 0& ()-L10% o0& ()-L10% o0& () -

j "kekkk, | pl dEeF10\ "/ 10% 0& ()-"s-10% 0& ()-LF+10% 0& ()-&10% 0& ()-"$10% o0&
"()-""10% o0& ()- pll)?nB ZPE10\ 10' @10’ al0:! . .

: OlO% 0& () - m(9)10%p O@.( ) - o lbs&a?chrég\ga%%@tmt }9 characterized in that a support

1: $10% 0& () - mmRnnn' odEZPF10\" 10% 0& () - LI 10% o0& q‘- 9@ 10% o0& ()-910% o0& (
)-9 means is provided on that side of the membrane facing away
©10% 0& ()-910% 0& ()-' 0gooooDppdEZPF10\ * $10% 0& ()-L"10% o0& ()-LL10% 0& ()
- '$10% o0& ()-910% o0& ()tremotreoplates: jmpqriegdorludy BFa@vement of the membrane
10% o0& ()-s/10% 0& ()-"s-10% 0& ()- F+10% 0& ()-")10% 0& ()- & $10% o0& () - *r
-rrrrrss/teFl10\ 10%& () - afdHEpidtd in-odd&péction: 10' 010" 010" o

:510% 0& ()-nmB10% o0& ()-/tqttt:u}uudEeF10\y 109%6& ()-L109%6& () -

&$1096& €) - 1096&' () - 109%6& () - 1096& () - uvGrvvw@wEEF10\ s- Z10%& () -

F+1096& ()-) 109%6& ()-' &$109%6& () - $109%6& ()-"1096& () - GOMWwWWWwWxXeF10\ * 10%
& ()-yL10% & ()-1051,9510 . . .

1 109%6& () - nB10%& [3- 11’8%%{""{‘33- x BLLUHRG, 489 o 1864 £ ) PEGERAING (18P0 &
'()-9F10% & ()-L, #10% & ()-10% & () - , ,
yyyzSzVzzdEeF10\ s( 10% & é';afaﬁt?%z&‘g( 0 othabodhe (plates pakes: qigposed  essentially
10% & ()-10% & ()-2zz{JI{{{{dEeF10\ 810% & () - 5S10% & ()-L310% & ()- 1Ms10% &
()- L9-10% & ()-L +10% &honzantal). o] : |} ||| #} eF10\ &8&10% o0& ()-10% o0& ()- &
109% 0& ()- L10% 0& ()-10\10\10\ :sS10% & ()-m#} % g}}}~O-dEeF10\ &.10% 0&' () -

: $10% 0&' ()-& 10% o0& ()- &10% o0& () -

L10% 0& ()-9Ss10% 0& () - O~~~~' ddEeF10\ 9s- 10% 0&' () - 9F+10% o0& () -9) 10% o0& ()
1 $10%08 ()& : 109,08 AppdiatddVepEording MEIZRID 80" HO' ghécaing _ claims
:5109% 0&' ()-1910% 0& ()-L3GL0% 0& ()-1: $10% o0& () -9/ 10% o& () - 91 aBZPF10\ &10

% 0& ()-L10% o0& ()- F10% Q& 1 9#10% 0 0& L) af. .
10% 0&' () -9y10% 0& ()-1i Qi"é%f?{%\%a('fo&agéh%) PIgiE, JRAPIBS N 458 JBFIPrane 1304 o
& ()-°S 10% o0& ()-'10% og" &2) P455WVC 0\ 10' 010'.010' 0
- 510% o0& () - mB10% o& () - 4§ROga%apo¥e e QB! PRI () - &
+10% 0&' () - a?WWC10\ ! Q $10%0x0& () - S&10% 0& ()-!: LF10%0& ()-:9,  10% o0& () -
10% o0& () - @y10% o0& () -
17. Apparatus according to one of the preceding -claims,
15 characterized by a centering pin on one of the plates that is

introducible into an inner hole of the substrates.

18. Apparatus according to claim 17, characterized in that the
centering pin keeps the substrates spaced apart and essentially

20 parallel to one another prior to their being joined together.
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means of a pre-load device.

5 20. Apparatus according to claim 19, characterized in that the pre-

load device includes at least one spring.
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