WD 98/ 57806 PCT/ US98/ 04263

COVPACT DI SC TACK CURI NG ASSEMBLY LI NE FI ELD OF THE
| NVENTI ON This invention relates to the manufacture of
conpact optical data discs for the storage 5 of information in the
formof a high density of pits in a flat plastic disc shaped
surface. In particular it relates to the manufacture of

such di scs by whes/f7gmemat i on of a conposite of t wecTas#sness bonded
to each other during the 10 dISC nanufacturlno orocess Still further
it rel ates to apporttus™ e L o turing
assenbly line to assure that the re- sulting conp05|te I s planar

after the conpl e- ti ONpOELD ioF e INVENTEON €SS - 15

BACKGROUND OF THE | NVENRLEIN 3 nvention relatdd Q:%t 'I:ﬁ;e %ﬁﬁﬁa{)\?&‘f‘eﬂg a pi ts?géijcal

track struct’ﬁﬁ:t ar e g J;el gngf\ G

di scs in which infoPhaTBACT SPFACHE §8%3 fises 22 eV\B W of such a
structure forhed byebhiisdpreation in thgofermedce Ridhc deppityaSfar at us for
pl ayi ng suchitdi dasaiflazl phasdtriowtismshaped) sirfped entia

4,903, 140; 4,939, Olﬂarticgggrlhﬁ5reﬂa&%1t§%e hanufacture $©rm ng such disks

|t S alsotaught I'n 84 5.378,517 that it
suéﬂ gw the orm?£1on o% a’ c leoﬁg t5§

is ad- 25 vant ageous ? wo di's get her
at an angl e in or de¥¥a GurfRses Pa{'%edo(‘}ﬁdea"h °ther|q‘|’§in9 the The term
conpact di sclas usediscnmaimgacturing prppes<.at SOHLY rfurtbes ixny di sc shaped
recork ded 30 md&aﬁtaavtflm&pahi—&@dofama ihog rdike ﬂ&:;f&bkcm f "
track structure on a t anar surface. us
it includes such dléhc A5 4 e%\%gg 1 Egc%so?%a |a(§:ntl§ Tored as pits and _
| ands is di g?‘l’&linﬁn‘?%‘l"t‘?ﬁf‘%rf‘s aﬁawg 3RO G POFR ST 35
i nformation of a griism efothehdppdingrecess.ur e.
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Plastic discs having a pit optical track
structure are known as compact discs. Double
sided discs in which information is recorded on
two sides of such a structure formed by binding

20 two compact discs and apparatus for playing
such discs is alsc known, as in U.S. patents
4,903,140; 4,939,011; 5,097,465; 4,811,324. 1In
forming such disks it is also taught in U.S.
patents 5,284,538 and 5,378,517 that it is ad-

25 vantageous to bring the two disc portions to-
gether at an angle in order to facilitate bond-
ing.

_ The term compact disc as used in this
application includes any disc shaped recorded

30 medium having pits and lands forming an optical
track structure on a data information recording
planar surface. Thus it includes such discs
where the information stored as pits and lands
is digital information, analog information, or

35 information of a graphic or holographic nature.
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Exanpl es of the different types of information storage are as
follows: Digital information may ‘be encoded into the pits and | ands
as pits of quantized lengths interpretable as a stream5 of
digital data, wherein the length of each pit or | and segnment may be,
for exanple, related to the nunber of 1's or 0's in a data stream
An exanwpbessrkissuch a systemis the conpact disc ecrusegiss®') audi o
or video disc. Analog information 10 may be encoded into the pits and

| ands as pit Exanpiessof Hehe Ahffersny Bires af cinfiorpatismf

val ues, wherein thestergjchapé eaEblpsws:0or Digital informatégment nay be, for
exanpl e, rel ated tom WY encoded intd%he BYEL dnd RariftShkegi@it put. An

exanpl e of 15 g an.ana oj% temis Ll ah&gsaer dls Codd deo

recor di ng system TR 1AE gg%ﬁ e % fe®5tfThce of a disc by
enpl oyi ng the3|ight of dlglta?‘ 4"@@tVW%POE’é‘P t]1°§§tbf°fpleﬂf’§cpj§urfaces t hat
are visible to the onalaeldsegwentSmay |, fof Gexampléplmedrtedite | nf or mat i on
may b§| st?r ed in ?hthe numéoai-téf and éprovat mr&lrdhi:ﬁtﬁﬁfela)ﬁ whegt e i{ i?
ossible to var 0_.C on interference
P y ngﬁéle QE £héh éi?ﬂ%% %S thehcom 82;&

patterns that are visl v| ewabl e by the
unai ded 25 eye. ("cD") audio or W%‘?‘Hé’l"sfo WP@ ‘&H‘@ t¥hsity of infor-
mat i on storedfon comprdie @énseded tintg theowits @nd lands manpitict ure a sandwich
of two thin data beaehdiths that mayUvARE @¥et hillcontenlionaded toget her. It is

nec- 30 essary Lo, Eﬁéﬂeﬁ“%@ofe%g'tﬂ (f):rggg h i R 1 m ze the
coma associated with t assa ht t’hrou h t e pl astic
material to reach tﬁ%g“‘en 'a ﬁFteg‘amPf‘e sr%éFE% If'r?ogm"? bond one thin

data surface to a thhge sltﬂ?ﬁbrtl? g desivedc outmite 33n examphe &fir f aces are
bonded toget hgr, typucmldnyanalog syetén ishehelSaset dida aide®l et curabl e

adhesi ves. TBEcdiRG! fEteil| APnRESGRYSHEWhARE AT Ta-
2 the surface of a disc by employing the light
reflection properties of pitted surfaces that
are visible to the unaided eye. Similarly
20 holographic information may be stored in a
pit/land format, particularly where it is
possible to vary the pit depth to create re-
flection interference patterns that are visible
as a holographic image viewable by the unaided
25 eve.

In order to increase the density of infor-
mation stored on compact discs it is known to
manufacture a sandwich of two thin data bearing
surfaces that are bonded together. It is nec-

30 essary to use thin surfaces in order to mini-
mize the coma associated with the passage of
light through the plastic material to reach the
data pits. It is also known to bond one thin
data surface to a thin supporting surface. The

35 two surfaces are bonded together, typically
with the use of ultra-violet curable adhesives.
The injection molding process and the ultra-
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vi ol et bondi ng process tend to introduce dis- tortions from
planarity of the surface of the resulting conpact disc, primrily
because of the heat introduced by those processes. Thus 5 when
pl ayed the surfaces do not remain a fixed di stance fromthe reading
| aser. Since the | aser light is neither perfectly columar nor
uniformin i nteos#479e6 t he result is inconsis- t enecE/usps/e® r eadi ng
of the data fromthe disc. 10, This problem defeats the use of the
conven- t i ofAPlelk KOoRBLYT nrREess tanfetodit aduts 4187 conpact
di scs. The conventi cozticrss Erbk \pllanpeity of the sfirfapetoff gbe t he aforesaid
paobllgms because th@esulting colSRitcaisd) Praresilgl bbbsugd agtic surface of

t he compact r ai

def or mati on. @hﬁ%ﬂ:‘%‘%&g@ﬁéﬁéﬂ_fgﬁ a%’&o“?&?%%dgtgxgﬁ'dec:ﬁ%z an ad-

hesi ve enhancds di s™3FRiRAAYeAnthe, Surfiages 4o not remaim;a fixed i cylarly
true when one of thdistange) from the neadings laser.r e8émee \whener ged at
relatively ehaat exighenpe mtither fpedifectly epbainaannedl ding
machine while the sea9RGfliiRCihfediStPardnelleidi® is inconsiadldwi ch” is

cooler. In the prior_art prac- . t d sych chi.nes as those
produced by 25 SPPGY f%%ﬁeﬁ?‘é‘%‘? %\é 3%%%#% gﬁ?’&a S Pfe _
adhesi ve i s d8tai ne@bby prepley RAMLE The 8P LL the conveazd of adhesive near
the central hol e of tdonal assehblyilide sforsthé atmufbetuwsg og t he second

SSL face | thabove;o{ngifcé idi?E?}m%E één&ﬂﬁi&ﬁlsakgénﬂ%?ﬂiﬂésgg it uaal
adhesi ve an en rapi rot.a canbi n- ation. ntrifuga
force then spreads t%ﬁ‘ei ré%t- fg(_:e él{Lgf’%‘tgéllgevsemun )f%l?rlr?f“js/ %ee‘fav\u/esgn&ﬁe t wo
surfaces. This greabsy MrdrkReSs: AE it PLBFAS) sSkrfafd RAt Be by

ul tra-viol et 1fadi at icompact ciire privyidedapienter IFabilithhagriésstit i s general ly

unsati sfactory as tl@formationsurface is subject to deformation from pl an-

It t each stage. It e L,SC -
311y A eRch staosy, | A pREn SCANRRRs Mongsa iy 1B %0000 s

h2s1ve enhances distortions in e surface.
This is particularly true when one of the two

20 thin discs has recently emerged at relatively
elevated temperature from an injection molding
machine while the second disc to be part of the
“sandwich” is cooler. In the prior art prac-
ticed by such machines as those produced by

25 Origin and Kitano, a uniform spread of the
adhesive is obtained by laying down a circular
bead of adhesive near the central hole of a
first disc surface, bringing the second surface
above the first until it contacts the bead of

30 adhesive and then rapidly rotating the combin-
ation. Centrifugal force then spreads the ad-
hesive uniformly between the two surfaces. This
sandwich is then uniformly illuminated by
ultra-violet radiation to cure the adhesive.

35 The result is generally unsatisfactory as the
surface is subject to deformation from plan-
arity at each stage. It has been discovered by
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present inventor that one cause of this de- formty is that the
rotation of the surfaces whil e they contact the adhesive tends to

dr aw the outer circunference of the discs together. 5 One
aspect of the invention is designed to com pensate for this defect
in the prior art. ' BRI EF DESCRI PTI ON OF THE | NVENTI ON _
The present inwessgsre rel ates to two | ayer | conparcTasso4zsnf or mat i on
retrieval systens hav- 10 ing a pit optical track struycture. In

parti cu- | et RESS ST ARYSHFOF e PR % S8 Carsfe Ph o isnde"

appar at us for bondifiegmity)eishshat Wwhecvotatdonhef fthe surfacegi scs or one hal f
disc and a support wailéitHey Bontact the hitihbsiVe Gehasfes @rawdoubl e |ayered

disc inan 15  gsge é{r'cw&m{&éluﬁégwwg Xk Ctgether, The

I nvention is_specifica concer.ne th t e‘f&nu acture of 0.6 mm
thi ck opticaP One agpect, of jthe: “B‘E}‘fa{‘r?“i# AR5 PRY™ machi ne

for lam nation to @ensate [floxnkhim defieck g the MmJor arti de sinilar discs.

I nj ecti on nol di ng net hods and apparatus are known in the art.

| nj ection ol di NG gy Hixddanp B bt 2 repli- y |
cation process in ich,a nmolien naterl usu- a polyner) is
injected into a cavi tyh'g?ﬁj pfgse'& 13??%1%1%5'00??%'5% 57 e Fa%gyé:éomat ry of the

cavity. comppgt iscciRfarpotinn FRtrifrAly B¥stensohaY - ation
of inprovendft s of ingeagsidewpticdl teagk structure. cks pardicehe nanufacture
of conpact discs. ljfar the inveAV{dn/@814¢8Y¥ @¥eiMpthod ameveral stations. The
30 present | nv%%%%ggltdss ng %Jkaéh&%é&é%h@ﬁ"&%r c&ﬁ%t nare 'lcating a
oubl e |l ayered conp dr'sc "by bond- . 1ng tog er _two surfaces, at
| east one of digae 9 jone haldr AT APdpasurRgrtsepdiddeld re-
ferred to as half @ad€sdisthéosformem donlylel ayer®@@ disc simagns for the
i gjhec_t i on nofsdi ng Qlsskhs1¥ilgge manufacmﬁﬁgzeﬁsﬁmd their netall lpf?tnlt gg, f ?gm
adahesive The invention is specifically concerned .
M mosa 07/01/1999 ]v}l?i;tﬁ%}?e? m%%ggac_tu_re of 0.6 mm thick optical
discs produced by an injection molding machine
for lamination to either blank or information
20 side similar discs. 1Injection molding methods
and apparatus are known in the art. Injection
molding can be generally described as a repli-
cation process in which a molten material (usu-
ally a polymer) is injected into a cavity and
25 after cooling forms the geometry of the cavity.
The present invention involves a combin-
ation of improvements of the assembly line pro-
cess for the manufacture of compact discs. It
involves improvements in several stations. The
30 present invention is an in-line system for fab-
ricating a double layered compact disc by bond-
ing together two surfaces, at least one of
which is information bearing, separately re-
ferred to as half discs. The system comprises
35 stages for the injection molding of the disc
surfaces and their metallization, an adhesive
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di spensing and distributing station including a uni que spacer chuck,
a prelimnary tacking sta- tion, and a final bonding station
conprising a uni que disc deformng jig . 5 The spacer

chuck is used to maintain a separation between the two half disc
surfaces subsequent to the application of an ultra-vio- | et

| i ght curabl e wdb&sysoge to one surface and prior td@OT{Us9sem6dadi ng
across the disc surf.ace. ara | huc n es the discs at
their central openi¥ genﬁ’t"ghggd dl&gf %{&'}oﬁ ync@n% ﬁg e lower disc
hal f is pushed, whiuréduespacer °h“l‘fﬁpe"i‘ Rfeét‘:mi'ﬂ;ﬂ”ﬂ’ tackingc88aun the chuck to

lie agai nst ttibe, upEer Sindlabending kbatlisne gompriidngSa chuck

enabl es a rapi d an@nsgaéfdilsct actdraing Jilke. series of steps in which
the adhesivesis con- LQ&I %ﬂ“ﬁ\l H‘%sé&@ﬁa%h‘ﬂﬁ\cg spread, and tack .
cured. The aSsenbl age o? I ti

ositioned by
roboti c nmechani sns seEBratim betweF&th%WnBa]r% d&éﬁ.%&"ﬁg alowintensity

exposure to ultra-\subkequentghe theaappkinatdon of an ulhraryiety the non-data
portions of the di 9et 1ight cutakle hlRediV@cto adhe SuifAce afai that extend

beyond the metal | i zg4jpng %EO rebfliy {¥rbad tne aifdliddiabs, 3 feature of
t he |nvent|glra t hat venent rrp05|te to the

final curindPstati JRL-GRERITR g L‘f}‘l“ﬁléeeg‘géﬁgs e dls%ﬁjﬁ] ected to intense
heat that coul d t efieip central qrendp®$+ hdtshas acdetenteddskiy. At the final
30 bondi ng st awhaoch achenilower diisc KAffoisi puphetlg while théiol ds the disc in

a particular curveqdppePfdiGe halr is PladddOBnSthd kRbck ttof @185 a flat surface
after cool in f e d o { By
%I | \-_&Q cgel% gﬂgfa}t Ekoﬁle ﬁgp&{@ éﬁ%ll sc defo

tacki ng down the ra rmng
jig, notionlgf thechuck enaa'.lge %Eﬁpéﬁtﬁ‘daﬁﬂr?% ’éi"f"é}ﬂj&ﬁtt’éﬁ stortion is
avoi ded. series of steps in which th& adhesive is con~\\D 98/ 57806

PCT/ US98/ 04263 tacted by the £2dohf 4dx3abé [ lHrtad) ahdEtAEHAW NGS
Fig. 1 shows in pergBgs!i Vel AGadlhifode aiscs at hPf Weddibhd O the present

i nventi on.
is positioned by robotic mechanisms.

20 Tack curing is achieved by a low intensity
exposure to ultra-violet light that exposes
primarily the non-data portions of the disc,
i.e. the inner and outer radii that extend
beyond the metallization region. This tack

25 curing is a feature of the invention that
allows the movement of the composite to the
final curing station where the surfaces are
subjected to intense heat that could tend to
deform the surfaces unequally. At the final

30 bonding station a unique disc deforming jig
holds the disc in a particular curved config-
uration so that it forms a flat surface after
cooling from the bonding station temperature.
By tacking down the radii as described and

35 using the disc deforming jig, motion of the
disc surfaces and the attendant distortion is
avoided.
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Figs. 2 A-C are side views of the disc de- 5 formng jig of the

present invention. Fig 2A shows the jig arrangenent for a flat

di sc, Fig. 2 B shows the jig arrangenent for a disc with
positive tilt; Fig. 2 C shows the jig arrangenment for a disc with
negative tilt. 10 Fig. 3 is a side view of the spacer chuck

of the present invention. Fig. 4 depicts the in-line system of
t he pr &es78avent i on for producing two |ayer COonPCT/US98/04263 pact

di scs. 15 Fig. 5. shows a cr¢ .o, of _the arr angemnent
of half discs and adhesi ve—IfT o1 Ve spr eadi ng.

Figure 6 depicts a crossFigec%|‘i3¥|""§flraperspe°ti"&oﬁle# dliscqder corrpact di sc

produced by the 20 formijngejgégtofi mhenrement invention.  Figure 7 depicts a
top view of the conpact rigs. 2 a-@i &fe @‘id&hﬁiéifseégnéhé RY8&tdN.
DETAI LED DESCBI PTI O%Im(%:”i Egl%@hgl\ﬁgg)le%,l\@ R enti%n. %? %A prefer r ed

enbodi nent of the préesen scribed in

connect i on wERowg ﬁgef;ﬁ”agganqgfmgntfsf%ﬁl lat zihc?Foss sec- tion
of a portion of douBi®. uBfekets theykig arrangement storl af dised from an upper

hal f surface 3 and with postiveiltnfrglesi ®nbearénedjhgl f surface 5 . 30
The surface 3 may bgrrgwemgggdfo?_og cpx}qbw&g) nr%etwe t:. tion bearing. Each

hal f bearing_surfac I'on m) |ng pol ycar bonat e
pl astic surfé@e havi ng &ifat? eth2ofids f’%e‘érﬁf the spageyn@uck and coating the
pits and | ands wi t hofi 13® presemt ahvéntiowt| ective coating 9. The in-line
systemis shown in Fig. Pdg.i4s quplicts &hel Dh€line system of the :

6 VE)B éggﬁoﬁnventlon for producing twe layer com-
PCT/ US98/ 04263 t| on_nmolding station 1I 1n) ects a nolten
transparent pol ycarB¥at®8=5Pastic into a nold cavity, having a
stanper on oh® face to FR8duz&hows a crgsg|sagtigpaf thedisc 5 with pits 7
i npressed on 5 axrengenert ofThalfiplided gidhatihesillespriar moace in a
carousel 17 which rmsqsetgplkgaumggl t to t he nmetal lization station
13 where it is lifted b)ﬁ, are 6 ad 1cs tic armbrooglgt into the
metal lization st at coa a ofF955% SEPT IR %8P face with a
double 51ded compact dlsc produced by the
20 present invention.

Figure 7 depicts a top view of the compact
disc of the present invention.

DETAX ESCRIPTION OF PRE RED EMEOD 8
A preferred embodiment of the present in-

25 vention may be best described in connection
with the figures. Fig. 6 depicts a cross sec-
tion of a portion of double surfaced compact
disc 1 formed from an upper half surface 3 and
a lower information bearing half surface 5 .

30 The surface 3 may be, but need not be, informa-
tion bearing. Each half bearing surface is
formed by injection molding a polycarbonate
plastic surface having a pattern of pits and
lands 7 and coating the pits and lands with a

35 metallic reflective coating 9. The in-line
system is shown in Fig. 4, in which an injec-
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10 reflective netal layer 9 and returned to the carousel . Were

the surface is not information bearing it would not require a

metal li zation st ep. I n one enbodi nent the half disc 5
travels 15 upon disc transport belts 15 during which tinme it
cool s sonewhat. The correspondi ng upper disc half 3 waits upon a

spi ndl e for assenbly. At each station of the carousel a spacer chuck
as shown in Fi go9857h® present When the disc 20 hal f RCy/AUSeM3shed from
netal lization by a botic armit,is forced_down from above onto

the spacer chuck pa%ton W@lﬂbﬂ‘-’eﬁf"’ Whdht ivigets a molten  ag yepicted in
Fig. 5 the |ower disansiparént polycarbonpbe qlaspia infooRi By mto a rotation
station 25 23. cadtityl, ahavimg28 dthmpkpver otlesfadwitb pmoduce pl aced upon

a spacer chuck 21 SQ%aEn :gé:'ét@:bl disc 5 wrﬂ:ﬂ" pitd. 7 Bimpéeéééﬂ @ndi spensing arm
- 19 places a ng.qf \% fdawo et .curabl S\s aeésév as the _
|l ower hal f di%c as ?’?e 981 o hS? frough-3d= P | rotation on
t he spacer chuck. aﬂ&amusel 17juhigh rﬁ’a‘%“%ﬁ Itesgﬁn%é'r'gm 17c”r‘l"an the |ayer of
adhesi ve 27 pl aced métaanizaviom station 38 where it is lliGbed byal f disc. A
robotic armthen refongdtic arm bEOGHEPRRES dlef nék8Q ikae18d he spindle 20 and
35 places it upg nahti@?n SEsktea &;tl#.dités #}%’n ddkace with 3l 9- ©. SO that

o3I Vel Tl Then Wit i

it does not contact® I N about a two

second 10 reflective metal layer 9,and returned to the p i ied from
M nosa 07/ 01/ 1999 1Gar®=e¥. palperecthe surface is not \OFOBNBARDG

PCT/ US98/ 04263 bearingNi€sallatist painii adheefligatidd ed by a
robotic armthat re &es into the space bet ween t he spacer chuck.

and the central holelnthe faces to lift the disc

Shile main 5 O S a Angre mebedinanh: Fih HedE M4t Aoty iene
detent in th& spacewrarhddRc thaasperte debts \kSofuring which Hem@huck and the
central hole is acciisicell® somewhat. bahauserdelposibirgnippees not ext end

around the &ild 'hﬁlf':{%E%Er@&ﬁeaoépltnhﬁesf&c%sm% The 10
combi nation is lIftf%ié&%hos€3é¥gntg¥)éﬂgl EEusel a spacer chuck

as shown in Fig. 3 is present. When the disc
20 half is returned from metallization by a
robotic arm it is forced down from above onto
the spacer chuck past the detent element 25.
As depicted in Fig. 5, the lower disc half
is moved by a robotic arm to a rotation station
25 23. At station 23 the lower disc half is
placed upon a spacer chuck 21 shown in detail
in Fig. 3. A fluid dispensing arm 19 places a
ring of an ultra-violet curable adhesive as the
lower half disc as it is slowly rotated through
30 a full rotation on the spacer chuck. The
detent has a lesser height than the layer of
adhesive 27 placed at an inner radius of the
lower half disc. A robotic arm then removes
the upper half disc from the spindle 20 and
35 places it upon the spacer chuck as shown in
Fig. 5, so that it does not contact the ad-
hesive 27. Then within about a two second

Printed from Mimosa 07/01/1999 13:48:07 page =-9-



tions 24 where the upper surface cones into contact with the

adhesi ve and t he sandw ch of di scs and adhesive is rapidly spun to
spread t he adhesive to formthe thin | ayer 4 shown in 15 Fi g.
6. (Note that the dinmensions shown in- Fig. 6 are not to scale.)
The conposite is then lifted to a second carousel 18 where it is
tack cured by exposing the conposite to ultra- violet light of |ow
i ntensity adj uwbests7s® t hat 20 pri marily the inner andPaisesn4263

ci rcunferences of di sc | ves bonded This may be sinply
acconpl i shed becausen’fﬁfé’a&o c?fnﬁl% diggs {ﬁ)\?m’rft 8 in Fig. 7, has a

metal | i zati on | ayer rebrfiicdars that reachest ietq &he spacei betyeemhe i nternal or
external 25 r adthe Gdpakbe ¢Hupk. andSitheecéttralehsld iiaathen of t he

di sc has been acconp|d sfied gﬁfﬁrcegotg Ri;$+ the aisEXRASY faidd 1S sufficient
to bathe the gntire ultra-v c%ﬁk L 3dl ﬁllon and rely upon

t he shi el di ng‘sby t hE2 g Hl%aﬁﬁpgﬁa? T’TP ed P¥%{P8ct the tacking of
the surfaces toget h@gtent in the sppeey qhHﬁEf Jhe sRAcer bekvesMif er ences. Tack
curing is effectivethe |dhuckeshd ¢heheentiradrhaledis accessdbleer regi ons 29 and
3. ThepélifseC 0hP Geltefit | doeshAst %&a%%%ﬁnah&e% disc
deformng jig 33 ShQX\@:[fe cﬂ-&mfla.ren@%fl #;He > spacer Ji;%t%k -# ner ring of

sucti on feet 5 and at hold the disc

at combination is 1ift to one of two spin ﬁ: “ted from M nosa
07/ 01/ 1999 13: 48: 07tjerge 241¥here the upper surfijeouEE3dBto
fCT / US98/ 04263bI coz_tadtnﬁﬂh ahd ﬁﬂ(;ffivéaﬂ'id thd Néariavil@8 &Xf sucti ﬁn |
eet are noveabl e J GSRS%n ising the centra
potion 34 to whi chm& nl e%?lgl%ral %ﬁg e ?un ta?re a?%‘gched W th
respect 5 shegive itRgt Yo ?h‘éh’é’d BEETén PP e by a
screw mechanitim engBied sy (¥rtek Fbat The dlmensws%élh%rllzexarrpl e in Fig. 2A
The adj ust nent Fig. mseané ot Bo asdadies) ngrhendommsdrtengs of t he suc-

tion cup feet that pea 1@9&;&1% hNGedbndCosibiuselO1s whelb@CR 1A Vacuumis
present through chag Sured by expggiq‘l NGl o tmgg eettot 1&03a0e the disc and.

to violet light of low intensity adjusted so that
20 primarily the inner and outer circumferences of
the disc halves are bonded. This may be sinmply
accomplished because the compact disc, as shown
in Fig. 7, has a metallization layer that does
not extend to either the internal or external
25 radii of the disc. Since the metallization of
the disc has been accomplished prior to this
exposure, it is sufficient to bathe the entire
disc in ultra-violet radiation and rely upon
the shielding by the metallization layer to
30 effect the tacking of the surfaces together at
their inner and outer circumferences. Tack
curing is effectively limited to the inner and
outer regions 29 and 31.
The disc composite is then engaged by the
35 disc deforming jig 33 shown in Fig. 1. The jig
has an inner ring of suction feet 35 and outer
ring of suction feet 37 that hold the disc at
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force it firmy against the suction cup feet so t hat the adjustnent
In position effects the deformation of the disc resulting in
~planarity 15 As shown in Fig. 2A-2C, the disc deformng

jig 33 holds the disc flat as in Fig. 2A or de- formed either
positively as in Fig. 2B or nega- - tively as in Fig. 2C during the
final curing stage occurring at curing station 41. As de- 20
picted in Fi guwessss-C the jig is adjusted to c orqraisgsaeas3 f or any
overall non-planarity that t he precedi ng process steps were~unabl e
to el i m nat énnegh@ngdj guter wadihd) Gbeearings af diustion by disc
basi s, but is adjuskeék tareCcnspbiat @igb res?eCﬁIc @6 bdtth JERLAGR L1 ljt bresul ting
fromthe opera- P ine. . Wi l e engage y
the jig the conposi f%lsllgg]egﬂ?)g%eélt#glg%%ﬁlggi é‘httf’ &léﬁhthﬁl tra-violet |ight
to cure the adhesivifner suctiomyIerh Rye @fFachedyu¥itds reRReck tra-vi ol et [ight

30 to pas¥ throbgithehoutex atingc3d ay&he ddjasthent is made acconpli shed by
using a high intenshfya wctrga-mechanism engab&d b‘iroﬁi_iélfknﬁbn;ihi S ][ranner a fl ﬁt
conposite i r S8 ! sypst a i o] " the
coggosi te may occurtéefg)%;g%.e ?At‘?h%%ghy%he,?%(}n iuggmle'fg% been descri bed

Jin terns of specifit*BHFSdtReh@1S1p9 ja0d; Jowering of then§¥gr t hat t he patent
cover equi val ent subian cup feet that bear against the disc sur<9 WO
98/ 57806 10 face. A vacuum is present througiPGhaklndfs 04263

Lutions for any of ileaislselNm She > Enfille the atdlOdhgT s, and that the

protection afforde I S patent D€ determne | egitimate

d.b . 1
scope of the followf?é%%:ﬁgifﬁfély against the suction cup feét so
that the adjustment in position effects the

deformation of the disc resulting in planarity

15 As shown in Fig. 2A-2C, the disc deforming

: jig 33 holds the disc flat as in Fig. 2A or de-
formed either positively as in Fig. 2B or nega-
tively as in Fig. 2C during the final curing
stage occurring at curing station 41. As de-

20 picted in Figures 2 A-C the jig is adjusted to
compensate for any overall non-planarity that
the preceding process steps were unable to
eliminate. The jig is not adjusted on a disc
by disc basis, but is adjusted to compensate

25 for the average tilt resulting from the opera-
tion of the assembly line. While engaged by
the jig the composite is exposed to sufficient
ultra-violet light to cure the adhesive.
Although this requires the ultra-violet light

30 to pass through the metallic layer, that is
accomplished by using a high intensity ultra-
violet source. In this manner a flat composite
is formed even though substantial heating of
the composite may occur.

35 Although the invention has been described
in terms of specific embodiments, it is in-
tended that the patent cover equivalent substi-

9
RECTIFIED SHEET (RULE 91)
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tutions for any of the elements of these em-
bodiments, and that the protection afforded by
this patent be determined by the legitimate
scope of the following clainms:

10
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What is clainmed is: . A nmethod for controlling the planarity of

a conpact disc fornmed by boneh—nq—t%e—h&l—f——dl—se— surfaces, conprising
5 (a) preparing the s by i njection

nmol di ng and netal | ization of nmﬁw m Iﬁmne hal f surface,

(b) placing a ring of adhe5|v L radi us of one of the

di sc halves, 10 (c) locating both dISC hal ves on a spacer

chuck so that woesiifescs hal ves are separ at ed, PCT(U898/042630Vvi ng t he -
di sc halves fromthe spacer chuck to a station where the disc

hal ves may TRt i8ortai®ed ¢ adhesi ve 15 (e) spinning the
di sc halves to sprebd t Aemethod for mvnsreliingothe mhanarifpeotbet ween the said
di sc hal vesa compact disc fdimedt Bgkbandihgtuchhansihssicve,

(g) adjusting a defQi/fapds] | bmpPiding0 predet erm ned curvature,

(h) engagi ng ¢ he conposi,te disc_wt adj usted to
deformthe costrrp05| te to (a? preparing B:h hlé%Jéfi é’r‘ﬁ? rﬁéﬁ'%(?ﬁ?%/&’g'u

(i)further curing tiyesthesimpdding Apd meta}l-’-za‘ﬂ‘%‘ ﬁétﬂ‘bdeéﬁtcl aim1 wherein.
sai d pl ace- orenhadf sadifeseye occurs after one of the disc

hal ves is | ocated on thgyfRAGRLN hyq,ling of adhesive on anSnmeihod of claiml
wherein said | oca- dms o% iQn 9 19@' v sel eaves both disc halves in 30
contact with said adhes Tet hod of claim 1 wherein
said tack ¥ curing ﬁ’r o’xﬁ"&@?‘%&?&haﬁ%?‘%"%ﬁﬁl AgRATESUgh- out

t he adhesi ve | ayer.chuck so that the discs halves are separdtied,

Substitute sheet - 23 DgapriemovifPthe disc haives Tremmeddod of claim 1l

wherein said adj UStgpacer chudi 180! N1StALIOK Unide) il b0 1SS! €7 M ned curva-

ture conprises the novi n I nner, etarner with regard-
28 h coptac tq’@ R$R’iVAet hod of cl a| m 5 wherein said

to an outer disc ré'laé’l

i nner 15%nd outer d@ekEpisniandhe disc hahyes ¢o spraddofhe f eet
adapted to hold a sidneatee dfo tthem Gi Jayer betwee®Wrghessafd disc
halves

(£f) tack curing the adhesive,
(9) adjusting a deforming jig to a
20 predetermined curvature, _

{(h) engaging the composite disc with the
said jig adjusted to deform the composite to
said predetermined curvature,

(i) further curing the adhesive.

25 2. The method of claim 1 wherein said place-
ment of adhesive occurs after one of the disc
halves is located on the spacer chuck.

3. The method of claim 1 wherein said loca-

tion of disc halves leaves both disc halves in
30 contact with said adhesive.

4. The method of claim 1 wherein said tack

curing provides some adhesive bonding through-
out the adhesive layer.

1
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12 WD 98/ 57806
PCT/ US98/ 04263 adap e the surface of the disc
conposite and to be dlsplaced ect to one anot her so as

force the deformation of Hl site prior to bonding
thereby to 5 conpensat e fo*r conpanyi ng bond-
I ng.
WO 98/57806 _ PCT/US98/04263
5. The method of c¢laim 1 wherein said adjust-
ing the deforming jig to a predetermined curva-

ture comprises the step of moving an inner disc
retainer with regard to an outer disc retainer.

5 6. The method of claim 5 wherein said inner
and outer disc retainers are rings of suction
feet adapted tec hold a surface of the disc
composite.

7. An in-line system for manufacturing a
10 compact disc composite comprising
an injection molding stage for forming at
least one of two disc halves,
a metallization stage for coating at least
one data containing surface of at least one
15 disc half,
an adhesive dispensing and distributing
station,
a spacer chuck for holding the disc halves
during manufacture, said spacer chuck
20 comprising a cylindrical shaft having a
diameter less than the radius of the opening in
at least one of the disc halves and a detent
extending around a portion of the circumference
of the cylinder and extending beyond said
25 radius, wherein one disc half may be forced
below the detent and another disc half may rest
above said detent.

8. The in-line system for manufacturing a
compact disc composite of claim 1 further
30 comprising
' a preliminary tacking station,
a final bonding station, and
a disc deforming jig comprising
inner and outer disc retainers

to

12 This Sheet Has Been Repl

T
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9. The in-1ine systemfor manufacturing a conpact di sc conposite

of claim8 wherein said I nner and outer disc retainers conprise
rings 10 of suction feet, and said jig conprises vacuum channel s
g Provide vacuumto savd teet I |IH] I AL
13
%* [ L M S *
WO 98/57806 PCT/US98/04263

adapted to engage the surface of the disc
composite and to be displaced with respect to
one another so as to force the deformation of
the disc composite prior to bonding thereby to

5 compensate for deformation accompanying bond-
ing.

9. The in-line system for manufacturing a
compact disc composite of claim 8 wherein said
inner and outer disc retainers comprise rings
10 of suction feet, and said jig comprises vacuum
channels to provide vacuum to said feet.

13
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