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PRE- STRRSSED BONDI NG SYSTEM FOR DOUBLE SI DED COVPACT DI SCS -

Field of | WWeABPWI4 . The present invention rel FEYTR30X 8D o
si ded conpact 5 di sc systens having a pit optical track structure. In
particul ar the invention relates to a nmethod and apparatus for
bondi ng together two thin conpact discs to forma flat double sided
di sc in an assenbly |ine rranuf acturi ng system It also reI ates to
bonding a thi : RAHST : < 338 1P

provi de greater strength to the corrp05|te - S
,Background O The Invention _ Pl astic discs having a pit
optlcal track structure are wel I known as conpact discs. Doubl e si ded
di scs in which i nfor mat i on | sEiekhrafeEnwentignsi des of such a-

stiructure forned 15 by bi nding two conpact di scs and apparatus for
«pl ayi ng such di scs The ipresent imivientdonnreldstes th Sloqhitearstided, eomhpbii

4,939, 011; 5,097, 465; 4,811,324. In formng such discs it is-also - -
known §  ddsm SJYSte!patmileS 2 i t598tinal steaek s3tructure + In particular
advant ageous to bring the two disc portions together at an angle in
order to 20%thef &éF’PFF«a?% Fkafiafgto a metnod and apmamatus RQfoMeReing sc as -
used in this, ap i-cation i ncl udes an di sc shatped recor.ded .medj um
having pits e gstwo thin compact sc:s o form a flat double sided dlsm
98/ 09814 PCT/ 1 B97/.01238

in an assembly line manufacturing' system. It also relates to

bonding a thin compact disc to a thin plastic disc in drder to - T

10  provide g't:eater strength to the composite.

Plastic discs héving a pit optical track structure are
well known as compact discs. Double sided discs in which
information is recorded on twc sides of such a structure formed

15 by bind;ng two compact discs and apparatus for playing such discs
is aléo well known, as in U.S. patents 4,903,140; 4,939,011;
5,097,465; 4,811,324." In forming such discs it is also known
from U.S. patents 5,284,538 and 5,378,517 that it is advantageous
to bring the two disc portions Eogether at an angle in order to

_20' facilitate bonding. . |
| The term compact disc as used in this, application

includes any disc shaped recorded medium havirtg pits and lands
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form ng an optical track structure on a data information recordi ng

* planar surface. - Thus-it-includes—such-di'scs whetre 'the ~~  information
st ored agyg¥gigwsand | ands is digital information, anXSHEROWRat i on,
or informati on of a graphic or hol ographic 5 nature. Exanples of the
different types of information storage are as follows: Digital

i nformati on nay be encoded into the pits and | ands as pits of

guanti zed lengths interpretable as a stream of digital data, wherein
the I ength of each pit or band segnent may be, for exanple, rel.ated
to the nunfezmiofg lansopti®ad tragk structimieacstaedaia Amfeoraiieno such a
systemis the conpact disc ("CD'") audio or video disc. Analog :

i nf or mat i ofegRRAiRg pAepasgsurface. | ithus e pncludenl suehddiscspwherenghas

't hat rray vary over, a - cont i huum of  vatl ues, wherein the length of each
pit or °mat1°§e§'ﬁ=ﬁﬁf-dnﬁ§ Bitsrand dandgl &s digifiadd informagivrage | evel
ina 15 sired out An exanpl e of such a systemis the |aser disc
vi deo rec elr?gF téP&phPEsl r@%%egdaﬁ%ﬂﬁ%lﬂq Bedaographic 4

that e R, Sxamp 18T, ptothg, ot HheRiath fges o Ofl%%ﬁfm storage **
f. t. d k1 d f 1 H-ar+t it
S pose Lf)%r% c?y%%%gﬁf'ﬁ%ep. PRaRshh" (b PRRarlon bay B’ endlad GiRsthcher BibRce
tt t | h ble by th
oo (o1 B A8 B gy R SRR O L e,
for mass qf dx.gﬁ:raqdﬁﬁ't'&g Qﬂgbginohgof% gksgic‘x pzﬂ_esber %{CP%@:O% 14

capabl e of
PCT/ 1 B97/ Oﬂa?},?’%e, for e*:ample, related to the nmnbe: o;. l's or 0's in a

'10 : data stream, An example of s_..c:x a system is -the compacu disc -
| ("CD") audio ox v1deo disc Analog information may be .encoded
intd the pits and la.nds as pit’ lé:i§ths that may vary over a
continuum of values, wherein the length of each pit or land
segment may be, for examplé, ‘related to a voltage level in a

18 = desirad cutput. An example of such a System is the laser aisc
video recoiding system. Grai:'nics may be placed on the'surface of
a disc by employing the light reflection properties of pitted
surfaces that are visible to the unaided eye. Similarly
holographic information may be stored in a pit/land format,

20 particularly where it is possible to vary the pit depth to create
reflection interference patterns that are visiblg as 'ﬁ
holographic image wviewable by Ehe unaided eye.

In-line manufacturing systems are utilized for mass

producing copies of compact discs. These systems are capable of
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;producing a conpact di sc every few seconds once a master disc has
been prodéﬁg8 !F;Oprocess ~enpl oys-i-njecti on nol di ng, VaCuug~rrmom01238

metalizin plating printing and i.f required, protective

| acquer coating stages and robotic nechani sns for noving the 5 di scs
~fromstation to station. An inportant requirenment in the
formati on of certain doubl e sided discs is the need to bond together
two extrenely thin discs to formthe conposite. Th| n di scs enable
the encodl nggoduazn?oé Shigadts IdiGd @iy ht sgﬁéﬁ?'dﬁ!}%‘ E*Eeﬁ %EEQ flige
IS uce 'S necessary to prOV| e adartional th ness

.-bondl ng a pha&hl prodidede Thd proceszenploys eipecyiw Qctl.ﬁ@ng, vacuﬁinas'f ic
*surface is.not a conpact .disc in the sense that It does not .
separ at el y metalliziiga.electroplating prifitdngoapdsift aequiredgnproteetive

Rl anarity in order to be 15 readabl e, and the bonding material nust be
.appl i ed uni R3FARST PRALINgG stages and yoboticsmechanigmsafor movhaghthded. |n

t he cont ext Of -line pro ess it nmust be expected that the two
surfac® maftscs fr%ﬁréﬁﬁgiﬂﬁ station at dlfferent t enper at ur es,

‘reflect- - |ng d| g nera
--processed. - |st T et 5?% %Jea g'fs’,:z??n}?gt'a'oi %b%x SP P% grtam
t enper at ur edouhle slicié@ (SRS %0 thiedineaad ebObBRA | %wboasieéeﬁ&iyﬁ ure
does not occur as the double sided disc achi€ es a uni form
t enper at ur ethin disesl tdefoxiny the eRipbsitRQt arRis h‘libd‘sh%ﬁﬁbﬁ.er thé€encoding
_resultlng com posite di sc. For purposes of this disclosure, a
—gonposi te fofndata wlnmf%m%@%d%lenshermm o thio Ahsor ksti on
bearing sur- faces wi.ll. be.referred to as_a double si.ded conpact
disc. T produced it is necessary to provzde additional tygpygﬁggg ) A

'PCT/IBQ7/01E§§d1ng a plastic surface to the compact disc even where the
plastic surface is not a compact disc in the sense that it does
not separately encade data.

o | The conposlte musﬁ remaln its planarzty in order to be

15 reada.ble, and the bond:.ng material must be applied uniformly and
completely ‘across the surfaces to be Fonded. In the context of
an in-line process it must be expected that the twc surfaces may
arrive at the bonding station at different temperatures, reflect-
ing different lengths of time since heat generating processed.

20 It is therefore necessary to cémpensate for these temperature
differences so that a deformation of the bonded structure does
not occur as the double sided disc achieves a uniform temperature
and thereby to avoid a potato chip shape for the resulting com-
posite disc. For purposes of this disclosure, a composite formed

25 by bonding that has'either one or two information bearing sur-

faces will be referred to as a double-sided compact disc.
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Brief Description O The Invention The present invention
“isan in-line systemfor 5 fabricating a doubl e sided conpact disc by

bondi ng t oD 98498Hh i nformati on bearing surface, referPETIR/01238
conpact disc, to a second surface that may or not be information
beari ng and resulting in a flat. conposite capable of being read at
hi gh data density. The conposite is called a double sided conpact
disc. 10 . The in-line systemconprises a prestressing station,

a bondi ng station (where adhesive is applied) and optionally an
of f-10adi ng carousel station. = The bonding station and the - M
prestressing station may be conbined into one station. The main
el ement . far the purposes of this invention is the prestressing 15 S
station, whose action is designed to prevent the double sided - conpact
disc fromassum ng a non-planar potato-chip shape, i.e. a saddl e or
hyperbol oi.d shape, as the rBEhgf ResquittionnQfalhe Invemiidn ng of the two
joined surfaces. The prestressing station conpri ses a bondi ng
pre-press means for defRf RERFeRt Lagsatier by arpdn-line systamefodependi ng
upon th tenggéature,difference bet ween the surfaces. The pre-press
__aeans_cghpLj._.Fé93%&HQuﬂzﬂﬂqbl§b&ééPd compaglrdifg Pyaberdingntadetbenbam
" separation betyeen s, trical arcuate portions of the outer
CircunfETéﬁC§n§$:§%ﬁ$éﬁt 3ping, surface, referred to as compact disc, to a 4

wb“98/998%4 second surface that may or not be informatEEEZ Eggggézggd'

.. resulting in a flat composite capable of being read at high &ata
'densitz. The composité is.called a doublé sided compact diéc.
10 . The in-line system comprises a pﬁeStressing station, a
' bqnding station (where adhesive is appiied) and optionally an
oﬁf-loading carousel station. The bonding statién and the
prestressing station may be combined into one Station.' The main
element for the purposes of this invention is.the prestressing
15 | station, whose action is designed to prevent the double sided
compact disc from assuming a non-planar potato-chip shape, i.e. a
saddle or hyperboloid shape, as the result of differential
cooling of the two jolned surfades. The prestressing station
comprises a bonding pre-press means for deforming at least cne of
20 the surfaces depending upon the temperature difference between
the surfaces. The pre-press means comprises an adjustable spacer
for maintaining an adjustable separation between symmetrical

arcuate portions of the outer circumference of surfaces of the
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.conposite and a noveabl e chuck for causing the surfaces to bear :

agai nst the spacer. This adjustable spacer conprises two - sbng -
spacer ar WO onpri se wedge shaped portions for e‘;"ﬁvvgg@%en

the edges of the surfaces and for maintaining a5 separation of at

| east the outernost edges of sai.d surfaces. The noveabl e chuck,
together with an associated platform forns a di sc di spl acenent
means f.or noving the centers of the two i nformation bearing surfaces

DIt ng t he CRstta nd o difveanle il HEcaliind SCRTRARS o neer
.:I'he off | oa(yg%g_nggr Eﬂéeﬁpacer. wiad ﬁ}é{rﬁgiégépgé& %%@E%%e bl e

'sided di scs. Tription awi ngs

Figure 1 depi sdnG’ §98cEL A Wad 18 eSiligh Fslhgagreg. g@?gg@gsglf? .

produced by the preSent invention. 15

dn-1ine syst itel bEewesr SN edgFes of RHRNiSheRaLRL ﬂcﬁ@é&' B 168uE1He 3 ded

conpact di scs. i gure 3 deplicts the bonding pre-press

station ®f tlseparatiopreSest leusnttid).outermost edges of sﬁﬁaurs%z‘ka@%@.m Thé
pre-press station during the 20 deformati on of” on surface of a double

.:si.ded conpactmotieable chuck, tditiieledviResan Akkocid{ed)pRatitered reradanent
O The | nvention WO 98/ 09814

PCT/ | B97/ 01288sc displacement meansh formevied ehéatintexs of the mwesent
I nvention may be " best described in connection with the figures. Fig.
1 depicts a informatiem kearinm suirfagew tirthogbnalb Wy ¢he gédneomfathedi sc 1
~formed

surfaces, and a stop means for limiting the minimum displacement
10 of said disc displacement means. The off loading carousel

st;t_ion receives the completed double sided discs.

ja fpti £ 7 rawi
Figure 1 depicts a cross section of a double sided
compact disc produced by the present iavention.
15 E‘igure 2 depicts the in-line system of the present
invention for producing double sided compact discs.
Figure 3 depicts the bonding pre-press station of the

present invention.

Figure 4 depicts a pre-press station during the

- 20 deformation of on surface of a double sided compact disc.
Detailed Descrivtion Of A Profarred Enbodiment Of T I K
§
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fromfirst and second information bearing surfaces 3 and 5. Each 5

’ inforrration bearing surface is forned- by depositing upon a’ - ‘pattern of
pits and {f4a netallic reflective coating 8.  The PCTEBRHMI? Of
pits and an whi ch encodes the data on the ~information bearing
surface, is f| rst formed by injecting nolten t ransparent
pol ycarbonate plastic into a nold cavity, with a 10 st anper on-one face
to produce a clear plastic disc with pits i npressed on one side.

o e ace 6N B phete S ad i imegs. 0! BRY Lptivhot dP¥eRtondRay- Reed
Tetal | o suteatodeseiined in sonndarfin Mpirh, Bd kRGeS oo B1% M1 eBL ke "

i al d
L D, e I 0 S Y e,
a t
whi oh gl do T2 fizsk 300Eedind Sotidtidl Be aﬁg%ﬁé Gl J0aHR 8 ¢ JEa‘z‘{?;
alternagive J.:&gl ngftQ.BH‘ bos f%%%&féggq_gc ROYL sd6 188 1%50:1 a

addi ti onal bon mat er | y causing the two”surtaces

bond togeth t f Pf. n eré
g Ot#}gg‘r Pagggfﬁa%?gléfﬁ oS eiledIINe Eéfﬂeéﬁve coauggeh

fabricat ed ickness of 0. ting |n a

conposi te h@&u&ra o pkaesanafl 1anes) vlni?c‘{nancodes the data on the
6 WO 98/ 09814

PCT/ 1 B97/ Olaﬁﬁomatlon bear:.ng surfdde, i$ fipseorpased Cbﬁcinﬁéﬁligsmlt%h
advant ages over . the 1.2 mm format, . parti-cul arl-y-in-the-field of .

hi gh-data defxsnsgarent pobpta:hdmaitscplast%mﬂtodat Rold ¢acimyjediiith a
spiral track of _ alternating pits and lands. Laser light returned to
a readf®g stamper on one face to producs a clear plastic disc with pits

i,mpre_sse_d on one side. Great care is taken to insures that the
tesulting opposing clear plastic surfacé 9 is planar. The
opposite side of ﬁhe half disc need not be transparent and is
filled with a material 11 to protect the metallic surface 13

15 - deposited on the pits and lands 1. It is this material that is

| printed upon in single sided CD's. A bonding material'li. adheres
the information bearing surfaces together. It is also within the
scope of this inve:ﬁtion'to use a bonding material which also
Sea.ls the metallic sutfaces at the same time. Another

20‘ alternative is to form the double sided CD without the need for
an additional bonding material 13 by causing the two surfaces 11
to bond together; The ccinposite of the preseat invention.is
preferably fabricated from surfaces having a thickness of 0.6 mm

resulting in a composite having a thickness of about 1.2 mm.
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5 head by such pits and Iands I's viewed through an optically flat

side of theyp@giegl di'sc. ~Sone bending of “the I'i'ght recei vedpcrasoroidssom a
pit or land occurs at the surface of the pol ycabonate surface of the
conpact disc. A thinner conpact disc enables the reading |l aser to
enploy a smaller spot size and the | enses of the 10 readi ng head to have .
a higher nunerical aperture when used to readout a pattern of pits
and lands. The readouthd . @latm dompaict discSu€hedd) SEAITalOERARINHGHES eSS
| aser light with a smaller wavel ength than was used for the 1.2 mm
di scs. Thisthasl.2 mm foumat.cpaxrtiondacigt hnchheofidlidof’ Highmdara density
approxi mately 650 nm 15 or less.. Thus, the readout of a higher density
‘of pits and optical adiisss ainl whtimteidate ds wecorded dmer stiizml itrams bl e -
with the - thinner optical discs. The typical inprovenent is from 650
nmega- . Bltermating i%s mng Jands.s. Laser light returnédytce 2 madings a
portion of the in-line manufacturing 20 -systemfor double sided conpact
di scs. SThe BRRddp¥csuch ahebs and landsnds wéewed faiqugh ae dpdrided Ly flalt

t oget her upon  di sc_transport - belts 27. One disc 5 fromthe pair is
br ought mto""éd-e of the Wﬂéﬁﬁrﬂ}%&qﬁui@ﬁezbendlng of the llqhuaq;gaeved

- shows in-greater detail thfuggnstruction of i —
> 88/ BBy occurs at the surface of t&e ‘polycabonate
PCT/ 1 B97/ 012 restr si ng I on It co rlses a platform
17 -and pai - fztace o%i B 3«3%1’-%%6&@3#

and 5. orsctBeflERd Jﬁﬁg@&' i ?%a%%%n %22%3%5“%42%%%&“"%%% o she
LS P B RS PR e P R
readout a pattern of pits a.d lends.. The readout the data from
such thinner compact dlSCS uses laser light w1tn a smalTe*
wavelength than was used for the 1.2 mm dlscs. This hes
entailed a wavelength change f—om 780 nm to approx;mately 650 nm
15 or less. Thus, the readout of a higher density of pits and
lands, and therefore of more data per disc, is possible with the
thinner optical discs. Ihe typical improvement is from 650 mege-
bits of data to 5 giga-bits.
Figure 2 depicts a portion of the in-line manufacturing
20 system for double‘sided compact discs. The two discs 3 and §
that form a pair to'be bonded travel together upon disc transport
~ belts 27. One disc S from the pair is brought into a

prestressing station 29.

Figure 3 shows in greater detail the construction of
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is in turn

supported on the vertical lifting device 23. The upper

" extent of-notion of the lifting armis limted by a 'ﬁﬁQQB st op
25. 10 WO 98/09814 Fi gures 4a-4c show a portion of the prlge?"; re55|2ng

station w
respect to
t he conpac
di fferent
tinme, at
has assune
whose axi s gl
of the pap
“"configurat
constructl
‘tonfi gur at
preferred

th the central spindle 21 in different positions wth

t he di spl acenent wedges 19 t hereby causing the edges of
t disc 5in contact with the wedges 19 to be lifted " to
degrees relative to the central hole of the disc. 15 At such.a

?’%t ?Etp\/\% Jﬁqu a posltlo?iz]cg?ﬂgliﬁr Paggaﬁfom *L?- a‘g%? T
SHspLEEBAEIE Syodes B BrtatiiediPoafilyily around b Suleh 1707

ispAnkNat 21 SN gadds £h20 centtEE Ho B8 $hSE cahFact é%sbft hin
on and in tenmperature. Figure ows a erre

a9 ghenpide 3 need db(tt M2 $6 £h Syl EebeaEiﬂJgfgléE sheye
configuration when the bottom |sc IS C In each

~confi ghirat ispindliei 21 and theApllatfbraall Rapondirag sag! Sﬁ&aic@éseél weadly been

pl aced on the

-PCT/1.B97/ 0
‘It iscrit

) edbect W M Qﬁ&?pﬁlacement welkdges Do By ftﬁéehﬁhﬁﬁeaﬂh V\i. that
i ch

i cal that. the deformation of the conpact disc

‘termed pre-ist iassimy, suppdried ont theaveetibe! diifitangedevice anongrney Of
“the. data paths on the surface of the conmpact disc 5 since those
- di stances &ppetecextent rdhmahicm ofh thee ldfstngrammhds limitedfbgny

_deformatio

nis caused that it be undone when the disc is “returned to

" a planar. fGﬂ#FéEBFﬁ@ AR iRy, Thus what is preferred

10

15

20

| _ Fxgures 4a—4c show a pcrtlon of the prestressing
istation wzth the central spindle 21 in diffarent pcsitions with
respecﬁ:to the displacement wédges 19 thereby causing the edges
of the compact disc § in contact with the wedges 19 to be lifted
to different degrees relative to the central hole of the disc.
At such a time, at least one of the compact discs 5 is no longer
plapar, but has assumed a form which is a pcrtionlof the surface
of a cylinder whose axis, if depicted in Figure 4 would be coming
out of the plane of the paper and would be above the disc
surface. Figure 4a shows a configuration that is preferred if
the two discs are similar bdth in construction and in
témperature( Figure 4b shows a preferred configuration when the
bottom disc is warmer. Figure 4c shows a preferred configuration
when the bottom disc is colder. In each configuration it is

assumed that a bonding material has already been placed on the

SUBSTITUTE SHEET (RULE 26)



is a deformation that introduces curvature into the disc surface

“without 'stretching. The present invention, nakes use of thectaBs70123
that the WNQIO8I%GE ¢ he conpact disc can be deforned w thout altering
the content of the data stored therein. Deformati ons of a
pl anar surface without stretching are - possible. In particular, the
deformation of'a pl ane does not result in stretching when at” each

poi nt of the deforned surface a 15 . straight line lies in the surface.
Thi s condi t facing sutfatee®f the discshe deformation results in a )
cylindrical deformation. It . woul d not be satisfied, for exanple, if
the disc were defornekk is crifdwaldshak| the odefoimadivppofnthe acompact cdisc
- cap. Thus, the sel ection of opposing wedges, which results-in a
“cylindrical 2 vbich ieftamead aFreosteessingf ate fachpeterhange fhesdistance
result in no change in the distance nmeasured along the di sc between
dny two  2longany obiasdakasPaths PReFRETWFEAGY ofothengruR2ERydESCt he

“i nf ti ded onto, the disc. Th t bl '
ig ﬁ;gghgsgsgﬂégré§ﬁégu 3 éicéssgnche the information gnrghgagigc,grg aggrsl

SUBSTI TUTE SHEET (RULE 26). _ . .
VO PCT/.| 597?5-5125%(_53%‘?@%%f5 caused thap it be pndgne when; therdise £f,ck

Gontrolled BSCuRERCRT G planar ARSI ASTRond iR PO WBaHRL s Erptnene
Fiaures S50 SO G- BEN0ORA 13eaREIME' BlrkiVurd inckoRhNE19R°LRLERL:

As shown in"Figure Sa one di sc

without stretching. The present invention makes use of the fact

10 ““ffﬁaﬁ the surface of the compact disc can be deformed without
altering the contant of the data stored thezain.
Deformations of a planar surface withodt stretching aﬁe--'
possible. In particalar, the deformation of'a plane does not
result in stretching when at each pocint of the deformed surface a
15 straight line lies iﬁ the surface. This condition is satisfied
.if the deformation résults in a cylindrical deformation. It
would_not be satisfied, for example, if the disc were deformed
upwards all around its lip into_a spherical cap. Thus, the
selection of opposing “wedges, which results in a cylindrical
20 deformation of the surface is preferred. This will result in no
change in the distance measured along the disc between any two
points on the disc and therefors will not.change any of the
information encoded onto the disc.

The retractable spacers 19 may have their position
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simplicity only half of the disc is shown in the flgure)ls pl ace. on
"the central spindle and the spacer 19-is broughtto a corr -
posi ti onwestwssttspect to spindle 21. The platform 17 is thgﬁ},m”mussbrought
to a correct. position with respect to spacer 19 by 10 rai sing the

platformto an appropriate height. The figure shows the correct’
positioning for a situation such as is depicted in Figure 4a where it
is desired to have an equal defornation of: both discs. A robotic

nmechani sm Xelatéweptacthe tdwisuoferths shuck 21 contpbatedobyt spaserndl e as
shown in Fig. 5c and bears down to deform 15 the upper disc (if '
necessary) agyarasrst2é. s iy Postitdon spy beecontrolletichyr advardifgs in
Fig: 5d) resulting in conplete adhesion of = . the two discs as desired .
Wi th | essef@@endn- 38 abanPefbriditentthen spacer advanagirscs are then renoved. The
robotlc mechani sm 31_t hen renoves the discs and carries themto a

§pi ndl e where they aF&guZss SanSfcishewapdseaverce of: ssensxduspegathen

statiop if desjred. The cyI i ndrical curvature of the discs
5. ai d® i nhoRging operatign .y Atshéhﬁéﬁdliﬁ-g houes 5y one dhscdi(§ersurfaces are
pressed . t her ra.l el ast|C|ty and the rermval of the
‘wedges. InW&EFggﬁrﬁn]ﬁf )i?aslr}fe 9["55 nEenoina bBEt £5gqure). is place........
10 ' 98/

PCT/ 1 B97/ 0P dederdf s&zndgﬁ aiica (5’P§C§PF§e’6r}t% H’Embr?ﬂghg[ EPr? Fgr{:ﬁ%t are

Langert of sllleson yEOROSRION Pt Rt DRt ates 8 Lediac
T ot e e
50”9 $0idi Qﬁl‘éﬁnﬁ‘”@h@%iaﬁ‘?&ﬂ’ &o té?? appropriate height. The f:l.gure shows
' the correct positioning for a situation such as is dep:.cted in
Figure 4a where it is desired to have an equal _deformatlon of
both discs. A robot_ic mechanism 11 then places the upper disc in
pPlace on the spindle as shown in Fig. Sc and bears down to deform
15 the uPPei disc (if necessary) ag'éinst the spacer. The stops are
~then removed (as in. Fig. 5d) resulting in complete adhesion of
the two discs as desired with lessened non-planar deformation.
The discs are then removed, The robotic mechanism 3_1 then
removes thé discs and -carries them to a spindle where they are
20 stacked and moved to the next operation stat:.on if desired.
The cyl:.ndr:.cal cu*vature of the discs 5 aids in the
flow of the bonding material as the disc surfaces are pressed

‘together by their natural elasticity and the removal of the

wedges. In this regard it is found that an angle of about 5°

10
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.other during the bonding process as the two discs reach the same
tenperature.. This sliding is due to the-expansi-on—of; one- d
relative WO MMM her. The curvature of the disc facilitat es mi9 101238
sliding since the full surface area of contact starts from an |n|t|al
val ue and gradual I'y increases as the surfaces are brought together.
Thus-the sliding forces are relatively small and nore easily
accommodat ed by t he di scs. To further acconmobdate the

Che spacer BRfysREcEad aides i lonhuil, | HRPE At RRe! pre tEDGREE SF A2
di fferences a‘ggg th'b? acg e anglbéer@trgaui d&éf eraﬁgéoet ween the di s§

“surfaces. tﬁ? WEen the  surtaces to be j oi ned.

This is a P T GG Lol S84 P B BLbd-d¢ s LSRR RSLR 00F

.group of 20 di scs may have been- nade | ong- ore an

.second thel CR¥Ratirs W bhd Y £ L Ay BEQ”&tW:e%teh%i&r.ocﬁice

Wi | e there have been shown and descri bed and poi

fundangnt altnaowgkcbephy 8siofaline Hae iicFarasopdiddhthees, it Rsef erred
enbodi nents thereof, it will be understood that various

Op«D

11 Vﬁe%@s@ﬁﬁiﬁto accommodate some sliding of one- surface Rwbrl B34/ 01238
om ssions and substitution and changes in the form and details of the
device il utiheat adring tive ibendipsf gitcuessanshehe two diRds MeadhoTBesigahed
in the art without departing fromthe spirit of the invention. It is
the intentitempetrheneéor eThio sEdidyp is rduteed:oonhg a@anldmateeﬁidm)e Hli&cSCOpe © o
of the clains . --appended hereto

relative to the other The curvatur= of the d.sc fa.c:.lltates

10 such sliding since the full surface area of contact starts from

an initial value and gradually increases as the surfaces are
brought together. Thus the sliding forces are relatively small
.a'nd more easily accommodated by the discs.
To further accommodate the bonding of surfaces of
15 different temperatures it is preferred that the spacer advancer
23 be automatically adjustable for temperatur;_‘ differences. The
greater the temperature diffarence between the disc surfaces the
greater the angle between the surfaces to be joined. This is a
particularly useful feature in in-line systems where one group of
20 discs may have been made long before and cooled while the second
group is coming more recently from the injection process.
While there have been shown and described and pointed
out the fundamental novel features of the invention as applied to

preferred embodiments thereof, it will be understood that various
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12 WO 98/ 09814 | |
“PCT/1B97/01238 =~ — VWhat is clainmed is: 1. An

in-1ine sYSQ®MBW fabricating a double si ded conpRCT/IRNTOC238
conprising bonded together a first infor- nation bearing surface
and a second surface, said in-line 5 system conprising

di sc transport neans for bringing to a pre- stressing station sald t wo
surfaces to kaiagiefd iAd%d¥titutions and changes in the form ang

datails_of the device illustrated and in its operatiéﬁ may h;‘-
 :nade by those skilled in the art without departing from the
.. spirit of the invention. It ig the intention, therefore, to
5 be limited only as indicated by the scope of the clainms

appended hereto.
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;said prestressfng station conprising di sc support
means-co SI H a central spindle 10 and a pl atform f pcTARS7MH1238ng a
“disc by i openi ng, ' pport means noveable in a

verti cal dlrectlon by a ) ans,
di spl acenent wedge neans conpri sSi n m lmnﬂ“[e pair of arnms

capabl e of notion toward and away tral spindle and
of contactlru;ﬁﬁggjiy Gaimed is: robotlc means for placing
said surfaces on sald central spindle, for pressing said surfaces
downwar dly and for 1. AnhfihAbiseisiystenf Foes faprbeating vdadainleot h
surfaces contact sai d di spl ace wedge neans and at |east one of
'sai d surfaces sisled qDDPRCBeﬁ@SFrGQﬂaI¥§¥nE3hqndﬁébVOQGther a first infor- 2.
An in-line systemfor fabrlcatlng ded cqufct di sc
Gonpri si ng borRANEAM REARAPIaSEFFEEe; ?ﬁ%ra “second S“rﬁﬁ??o XA f ace
.and a secgnd surface, I|ne Sys- 25 tea conpri sing

pre- pressgnean%"%erm (f°?"§ m ng at | east one of ©  said surfaces
.COWPI’j' sing disc trafSpert 'ﬂ&_n%()%%gr bEEAGENG Ofo R it Ni NG
an ad- _

- WD .98/.09814 . stressing stationPsaidBews (sukifaces to be bondaed| togeftsewit, on
bet ween synnetrlcal arcuate portions of t he outer circunference of
the first infosade iRpesteassiggsatation couprisiagd the second surface, said

adj ust abl e spacer nmeans com
synnetrlcally pl aced retract 35FE §B§B%¥teﬁ%ﬁ95 comprising a central spindle

: 10*_" and a platform for retaining a disc by its central opening,
said disc support means moveable in a vertical direction by a-
" verﬁicai lifting means, o
displacement'wedge means comprising at least a
pair of arms capable of motion toward and away from said cen-
15 tral'spindle and of contacting said disc,
robotic means for placing said surfaces on said
central spindle, for pressing said surfaces downwardly and for
lifting said surfaces upwardly, whereby both surfaces contact
' said displace wedge means and at least one of said surfaces is

20 bent from a §1ane thereby.

2. An in-line system for fabricating a double
- sided compact disc comprising bonded together a first infor-
mation bearing surface and a second surface, said in-line sys-
25 ten comprising
pre-press means for deforming at least one of
said surfaces comprising

adjusting spacer means for maintaining an ad-
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sai d spacer arnmns conprising . end portions for entry. ...
i bet ween the edges of

bet ween atwo 9smesi4t he outer ci rmrﬁﬁ f sai d di swgﬁﬁgs

di sc di spl acenent neans for con one of said surfaces
by di spl acenent of said surface ganal to the plane of said

surf aces. : The I n-1ine systeh1for fabricating a double
15 si ded conpact _di sc of c£a|n12 further conprising stop neans for-
limiting the HsiablCe FERATRFIQR Bet¥ern sympekrdcal arcuate portions of The

2" ur ther conft? %%?f&ab%%%ﬁ#%ﬁsﬂgg 95 tnq &lms‘g “pacﬁae;erad' Seosmerne

first and pr efa%{ Shh 688ona surfadd a's Q0La5s S‘ con-'
ci rcunf erences sal d surfaces t ouchr ng on opp03|te 31 des of sai d.
spacer neans paiadiely ' deforming at |eéast one said surfaces froma

pl ane.: 25 5. The in-line systemfor fabricating a doubl.e

si'ded cofipact di sc of clainﬁzmﬁetrheallxnniﬁqgﬂngenna@#&blexapacer armsi,ng
station for receiving said co eted double si ded di scs.
14 - said spacer arms c© risin _ PCT/I897/01238

\S/\ﬁ)r_?2229t8_(1)_4 anot her su??ﬁc@of-%;&g? ﬁ?}h%d%rgﬁg ?}g ﬁkg% cgnSC
pl acing one digga %irsfc%C Snd"mai ARl hShg P diUfl acenent between at least the
" outer circunference of said discs, - __”_ . ;L
10 _ disc dzsplacement neaﬁs for contactlng at least i
one of said surfaces by displacement of sald surface ortho-

gonal to the plane of said surfaces.

3. The in-line system for fabricating a double
15 sided compact disc of claim 2 further comprising stop means

for limiting the displacement of said spacer means.

4. The in-line system for fabricating a double
sided compact disc of.claim 2 further comprising robotic means
20 to place second surface upon the first and pressing their cen-
tral regions together, the circumferences of said surfaces
touching on opposite sides of said spacer means thereby

deforming at least one said surfaces from a plane.

25 5. The in-line system for fabricating a double
sided compact disc of-cl;im 2 further comprising an off load-
ing station for receiving said completed double sided discs.
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extending froma platform 5 noving at least a pair of .

;spacers to a pre- det ermiried position W th tespect t0pctansmnuu|e _
rai si ng t WO @Es¥Mor m supporting smﬁmm“lﬂﬂlm”m to a predeterm ned
hei ght, wherein the said one disc aid pair of spacers and
causes deformation of the said one* L disc sby *a predeterm ned anount
whi ch may be none, placing an upper disc on the ' o
spindie and bear- A79, G0 pelnda BF TRORSLHPRE setaai{sesauwﬁce to"
spacer by a pre- et erm ned anoun none
di sc was aﬁ@éﬂéffiﬁrfadﬁ5to form a planar céﬂ%ﬂdﬁt&ﬁ%bﬂp&ﬂaiﬁ s away
fromsaid spindle wher ei n adhesion of the two surfaces takes pl ace.

7. The nethod of bonding a @Elmding dnecdiscfsurface on a cantrhlrspindhec
wherein the bonded surfaces are rennved by a 20 robotic nechani smand
brought to a s pkhehding cfxon e platforn, stacked and noved to the next

operatlon station. 15
* SUBSTI TUT§ SHEET (RULE 26) nOVing at least a pair of spacers to a pre-

determined position with respect to the spindle,

‘raising the platform support;ng said one dise

to a predeternlned height, wherein the saxd one disc contacts
said pair of spacers and causes deformation of the saxd one

10 . disc by a predetermxned amount whlch may be none,_“f:" _ o

plac;ng an upper disc on ‘the spindle and bear-

ing down to deform the upper disc against the spacer by a pre-
determined amount (which may be none if said one disc was
deformed),

15 moving said spacers away from said spindle,

wherein adhesion of the two surfaces takes place.

7.  The method of bonding a compact disc surface to
another surface wherein the bonded surfaces are remcved by a
20 robotic mechanism and brought to a spindle where they are

stacked and moved fb the next operation station.
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