TRANSLATIONDE S CRI P T 1 ON"OPTICAL D SK STRUCTURE, METHOD OF
MJNUFACTURI NG THE SAME, AND APPARATUS FOR MANUFACTURI NG THE SAME" 5
Technical Field The present invention relates generally to a recording
medi um for use in recording/reproducing audi o i nformation, video
information or ordinary data, and nore patrtitularly to an optical disk
structure capable 10 of recording/reproducing signals by neans of
l'ight, a nmethod of TRENSEXATIONI ng the optical disk structure and an
apparatus for manufacturing the optical disk structure. Background Art 15
There is known an optical disk consBrEcted Rol thdf ¥Fe@dMNded signals are
reproduced by neans of a |laser beam In an.exanple of this type of optical
di sk, signal recordi.ng areas are provided on both sides of the disk.

Recently, a snall - sigegyoidesrdk %ﬁﬂ&'ﬁﬁk@ MEPERSSr OR MUNUFACFURBSY I THE CM)
for high-density recgimi NOaNis SARECHATIRY SFCP MANUFAETER BNG | THE | S04k
hi gh-density video disk, nmost of a flat portion of the disk extending from

a central hole to a recordlng start region is used as a clanmp zone (to be

cl anped and held by a disk holding 25 IS Thus, the flat
portion funZtions as a reference sur f at cQﬁlﬁéifﬁh%i?||1 relatlon to the

optical systemwhen thepgdl Sgrééeﬂ@ul%&&l@ibr? PN Sty to a

recording medium for use in recording/reproducing audio
information, video information or ordinary data, and
more particularly to an optical disk structure capable

10 of recording/reproducing signals by means of light, a
method of manufacturing the optical disk structure and
an apparatus for manufacturing the optical disk
structure.

Background Art

15 There is known an optical disk constructed so that
recorded signals are reproduced by means of a laser beam.
In an example of this type of optical disk, signal
recording areas are provided on both sides of the disk.

Recently, a small-sized video disk (with a diameter

20 of about 12 cm) for high-density recording has been
developed. In the small-sized, high-density video disk,
most of a flat portion of the disk extending from a
central hole to a recording start region is used as a
clamp zoné {to be clamped and held by a disk holding

25 mechanism). Thus, the flat portion functions as a
reference surface of the disk in relation to the optical

system when the disk is mounted on a turntable and



- 2 - clanped by a clanper. If a conventional |abel is attached to this
disk as i ndmmheammmael deke followi ng problens (a) and (b) will occur: 5

a) Because i nation) tolerance angle of the disk is required
k is slightly inclined, the quality of a
reproduced S|gna y degraded. If_theg above men at T %% L
t

very smal

nmeans i s used, the di sk tends to be easily 10 i ncl jf ieHs GHEET §1AS BH
attached to the cl anp zone or unevenness of printed inkj etc. REFLACED oot
attached, or ink, etc. is printed, on a limted area of Thé clanp zone of
the di sk. Wen t hecllafiedsboanttampert he turntable and held by the 15

cl anper, the clanper may cause damage to the indication surface due to a
slip which occurs, in paftacobaventiohlt labeloissattachédtbe bhesadisk. As
a result, the indication nay beconme unclear, the reference surface of the
clanp zone may be ascindiédatbontieansdi thei folhewisg2problemsmyapeandntipd.
An object of the invention is to provide an optical disk structure wherein
i ndi cati on means pwa¥ldedcwn:flat surfaces surrounding a central hole in a
di sk 25 can maintain a clear, stable indication state, a mnethod of
manuf act uri®g the optical dBerause efudetikhd(inchpnatien) ¥elerance

manuf acturing the sane.
angle of the disk is required very small, even if the

disk is slightly inclined, the quality of a reproduced
signal is greatly degraded. If the above-mentioned
indication means is used, the disk tends to be easily

10 inclined due to a sheet attached to the clamp zone or
unevenness of printed ink, etc.

b) A sheet is attached, or ink, etc. is printed,
on a limited area of the clamp zone of the disk. When
the disk is mounted on the turntable and held by the

15 clamper, the clamper may cause damage to the indication
surface due to a slip which occurs, in particular, at
the time of start of the operation. As a result, the
indication may become unclear, the reference surface of
the clamp zone may be inclined, or the indication means

20 may be removed.

An object of the invention is to provide an
optical disk structure wherein indication means provided
on flat surfaces surrounding a central hole in a disk
25 can maintain a clear, stable indication state, a method
of manﬁfacturing the optical disk structure, and an

apparatus for manufacturing the same.



N

3 an optical disk structure wherein the clear, stable indication state can

be mai nt ai ned eﬂ epla I ndi cation nmeans i s provided, reference
surfaces to be t adversely affected, 2 nethod. ol—oe
facturing the ructure, and an appars Sisf 4 : ;

t he sane. Eﬁsclosure of the I nvention In ordgr to A
there is provided an optical disk structure in whi = E
opti cal disks having annular |ight transm ssive dISk substrates with a
common central hole, one of surfaces of at |east one of which |ight

transm ssive di sk amloptsical edisls g ece whérein cfheotlear f idttablke e
attached to each other as one body with an adhesive 15 | ayer

i nt er posed, such timdicateiorfdtate aran ibennaintppined andi: wvenhkithe | ayer,
thereby form ng a conpound optical disk, the optical disk structure

conpri sing: an |nnsmdsmntzanemﬂanﬁ;ﬂﬂtpxnvxﬁeQu reterengre Yirfares tothe

| i ght transm ssive di sk substrates, the portion facing a clanper_and bei ng
| ocat ed around t hechamped|arp|rot jadversebn aEiertef 0 dE%FTEf;g)tch% RafHET
surface by means of one of printing and attachnment

adhesi ve | ayer wi t¥AFYYRnG Hihe cﬂE‘Fgl%Joprﬁ]f e%tr‘ﬁﬁgﬁ%eoa%t%e‘t‘?ﬂwt“s

i ndi cati on nmeans de the other of th g ht transntsS|ve di sk substrates.
or manufacturing t e

Disclosure of the Invention
In order to achieve the objects, there is provided
an optical disk structure in which first and second
10: " optical disks having annular light transmissive disk
substrates with a common central hole, one of surfaces
of at least one of which light tiansmissive disk sub-
strates is provided with a reflection film, are
attached to each other as one body with an adhesive
15 layer interposed, such that the reflection film is
opposed to the adhesive layer, thereby forming a
compound optical disk, the optical disk structure
comprising:
an inner surface of a portion of at least one of
20 the light transmissive disk substrates, the portion
facing a clamper and being located around the central
hole;
indication means provided on the inner surface by
means of one of printing and attachment; and
25 the adhesive layer with light shielding
properties, provided between the indication means and

the other of the light transmissive disk substrates.



4 According to'this means; the-printed or attached indication neans is
I'ocat ed i nsi dmmeedwﬁeemﬁ eqt he indication neans_is_not.renoved-or

damaged by fric en the disk and a
and 5 clear
| (PPl ST il

mai ntai ned. 1In pa
adhesi ve Iayer e region of theind
shield properties, the indicated matter does not becone | ess VISIb|e due to
light fromthe back side. 10 According to this invention, there is
al so provided an optical disk structure in which first and second opti cal

di sks havi ng annul ar | ixgidortdiars tics dihdss diednssubdie gheinted o adraaed
central hole, one of surfaces of at |east one of which |ight transm ssive
di sk sub- 15 sitnditamst iion premnisdeic viadated dinsdote dihef idigk ar Shas ,adihal
to each other as one body with an adhesive |ayer interposed, such that the
reflection film i sinshissddeon auaans dighauity canopad Qmé’faé‘lﬁgefd)lhﬁ rfg-’leftlon:
conmpound optical disk, the optical disk structure conprising

a recess portion redeskaiwaem the ddfdsand e lanpam oF rﬁ)rttqrd’fFatﬁl%rt anghst
one of the light transm ssjve di sk substrates around the central hole; and
i ndi cati on freans prGAMdRYFatinh dsmmaimtadaest- « i r@c"é:s‘é:“&cﬂli'l SHO5P

means of one of printi and 2 attac Accor di.n i S nmeans,
the printed or attHth éadﬂ}erﬁfivc?aaaé’r‘? ‘i:er%rld\/ltﬁ’@d qi l?ef ection

film

indication means ‘has light shield properties, the
indicated matter does not become less visible due to
light from the back side.

10 According to this invention, there is also provided
an opﬁical disk structure in which first and second
optical disks having annular light transmissive disk
substrates with a common central hole, one of surfaces
of at least one of which light transmissive disk sub-

15 strates is provided with a reflection film, are attached
to each other as one body with an adhesive layer
interposed, such that the reflection film is opposed to
the adhesive layer, thereby forming a compound optical
disk, the optical disk structure comprising:

20 a recess portion recessed in a thickness direction
in a portion of at least one of the light transmissive
disk substrates around the central hole; and

indication means provided on a bottom surface of
the recess portion by means of one of printing and

25 attachment.

According to this means, the printed or attached

indication means is provided from the reflection film



S|de bet weent'he attache dISkS Thus, even if the flat portions

sur roundi NGpulsisReeCidas e are used as clanp zones functlo

reference su M\mm | uence of the indicatio @EEMCUr_
] :

The 5 is not renpved or damadée

bet ween the nd a clanper or a turntablg, and N dl-eatoF
mai ntai ned. In particular, the indication neans is L—“"“EE“Br attached to
the bottom of the recess portion. Thus, even if there is a 10 vari ance

in thickness in printed matter or sheet, the variance does not deformthe

clanp zones. Bri efsidks Wdtwdan tHe tdtt ot "isHd G Thus S eveanl alf Wiy of a
conpound optical disk according to an enbodi nent of the present invention;
15 FI G fiiat poricicss -snaatcniting ithe aferithe o dngdeuradreopideshlasdi sk
shown in FIG 1A, FIG 1Cis a partially enlarged view of the.conpound
optical di sk showrlamg|anesB; furidtidiinghas @ fetatdormhifades wadre t he
conmpound 20 optical disk and a clanper; FIG 2 is a cross-sectional

vi ew showi ng a muiimflarenasf of ddmmmmmalmetﬁrw dasso mith paai ran othe
enbodi ment of the invention; FIG 3 is a cross-sectional view show ng a
main 25 5 part Jdrdza:wrﬂsbmr@ptwatotdurﬁmoat%m fpmaged by LisitHen,

enbodi nent of the invention; FIG 4 is a cross-sectional view show ng a
mai n etc. between the disk and a clamper or a turntable, and

clear indication is maintained. 1In particular, the
indication means is printed or attached to the bottom
of the recess portion. Thus, even if there is a
10 - variance in thickness in printed matter or sheet, the
| variance does not deform the clamp zones.
Brief Description of the Drawings

FIG. 1A is a plan view of a compound optical disk

according to an embodiment of the present invention;
15 FIG. 1B is a cross-sectional view of the compound
optical disk shown in FIG. 1A;

FIG. 1C is a partially enlarged view of the
compound optical disk shown in FIG. 1B;

FIG. 1D shows a relationship between the compound

20 optical disk and a clamper;

FIG. 2 is a cross-sectional view showing a main
part of a compound optical disk according to another
embodiment of the inveﬂtion;

FIG. 3 is a cross-sectional view showing a main

25 part of a compound optical disk according to still
another embodiment of the invention;

FIG. 4 is a cross-sectional view showing a main



6 part of a conpound optical disk according to still another enbodi nent of
the invention; FIG 5 is a cross-sectional view showng a nmain part of a

conpound optical disk according to still 5 anot her enbodi nent of the
invention; FIG 6 is a cross-sectional view showing a main part of a
conpound optical disk according to still -anog her enbodi ment of the

i nvention; FIG 7 is a cross-sectional view showng a nain 10 part of
a conpound optical disk-according to still another enbodi ment of the

invention; FIG BA is a plan view of a conmpound optical disk according to
anot her enbodi nentpaft tde a nvampownd pticaB disla acossdsrgtionstill ew of

t he conmpound 15 optical disk shown in FIG 8A; FIG 8Cis a partially
enl arged vi ew of tdmeothemcemkbdinertlofli the sinventip®Ei G 8B, FIG 9 is a
cross-sectional view showing a main part of a conpound optical disk
according to another 20FIG. 5 ehhonliemorsvieqhional entewrsh@ring 1 Raiy
cross-sectional view showing a main part of_ a_conpound optical disk
according to stil|Parbt®Era crarpRyRGoREiIqHe At ATHREIMEG tA 191l 4 plan
vi ew of a conpound optical disk, 25 ccordi ng to anot her enbodi nent of

the inventi®n; Fl @nqiley enbodipantyRf | | 1RY W% he conpound opti cal

di sk shown in FI G 11A;}E‘IG. 6 is a cross-sectional view showing a main

part of a compound optical disk according to still
another embodiment of the invention;

FIG. 7 is a cross-sectional view showing a main

10 part of a compound optical disk according to still
anothér embodiment of the invention;

FIG. BA is a plan view of a compound optical disk
according to another embodiment of the invention;

FIG. 8B is a cross-sectional view of the compound

15 optical disk shown in FIG. B8A;

FIG. 8C is a partially enlarged view of the
compound optical disk shown in FIG. 8B;

FIG. 9 is a cross-sectional view showing a main
part of a compound optical disk according to another

20 embodiment of the invention;

FIG. 10 is a cross-sectional view showing a main
part of a compound optical disk according to still
another embodiment of the invention;

FIG. 11A is a plan view of a compound optical disk

25 according to another embodiment of the invention;
FIG. 11B is a cross-sectional view of the compound

optical disk shown in FIG. 11lA;



7 FIG 12A is a plan view of a conmpound optical disk according to another
enbodi nrent of the invention; FIG 12B is a cross-sectional view of the
conpound optical disk shown in FIG 12A; 5 FIG 13Aillustrates
steps of a method of manufacturing a conpound optical disk, according to an
enbodi rent of the invention; FIG 13B illustfates steps of a nmethod of
manuf acturing a conpound optical disk, according to 10 anot her

enbodi ment of the invention; FIG 14A shows an apparatus for manufacturing
a conpound optical disk according to an enbodi nent of the invention; FIG

14B shows an apparatus #pe. "EZAf f€tarpIgn aview of a cosmponnad opbt tadl di bkk
accordi ng to anot her enbodi nent of the invention; FIG 15 illustrates
advant ages of the senEodivg opd | wdtlves kemivddimenprefethei ineettoon; FI G 16
is a graph showi ng neasured tilt val ues 20 for explaining the

advant ages of the inverfI®Gn;12Bdid| &G cidssssecyiamphl shoew ngt nele ueenpound
val ues for explaining the advantages of the invention. Best Mde of
Carrying Qut the lopeitabrdBsboshommtin ofIGhelPresent invention will now be
25 described with reference to the acconpanying drawings. FIGS. 1A to
1D show an Brbodi nent FI€hel Phekkhiastrates steps of a method of

manufacturing a compound optical disk, according to an
embodiment of the invention;

FIG. 13B illustrates steps of a method of
manufacturing a compound optical disk, according to

10 another embodiment of the invention;

FIG. 14A shows an apparatus for manufacturing a
compoﬁnd optical disk according to an embodiment of the
invention;

FIG. 14B shows an apparatus for manufacturing a

15 compound optical diék according to another embodiment
of the invention;

FIG. 15 illustrates advantages of the compound
optical disks of the present invention;

FIG. 16 is a graph showing measured tilt values

20 for explaining the advantages of the invention; and

FIG. 17 is a graph showing measured tilt values
for explaining the advantages of the invention.

Best Mode of Carrying Out the Invention

Embodiments of the present invention will now be

25 described with reference to the accompanying drawings.

FIGS. 1A to 1D.show an embodiment of the present

invention. FIG. 1A is a plan view, FIG. 1B is



i nventi on. " FrG-—1A-is—a-plan view, FIG 1B is 8 a cross-sectional view
and FI G ﬁn@ﬁh&tﬂ%qgrﬁ Iy enl arged view First and second optlcal di sks 11

and 12 hav ffal hole 10 of the same djam and
second opt !ﬂﬂﬂlg@' and 12 include 5 annuaTﬁ-%iﬂssg:EETHA@mE:\ﬁl ve
di-sk subst 12a, respectively. @e sur
substrate 1la and one surface of the di sk substrat

ce EriaeED sk

L"""-"'*-'-Vﬁmvu—-a.-.._- ...._,. on
films 11b and 12b. Protection films 1lc and 12c are provi ded on upper
surfaces of the reflection 10 films 11b and 12b. The first and second
optical disks 11 atcddss+sedtiadled,isew eanh Fideri@sisore geochialilh an
adhesi ve | ayer 13 interposed, such that their reflection filnms 11b and 12b
are opposed to eacdnlaiged viiwmw., tRierdt ragtd sseboutontioml chisks sk and and
12 15 constitute a conpound optical disk 100. FIG 1A shows the
ext ernal appear anck? diavehnea coompexmccerpiradlalhalies kKl 0L 0ot thiee shme diggneter.
I ncl udes, fromthe outer peripheral side to the inner peripheral side, a
non-si gnal regi on T fixrst gnd seaandiionfiasi shislop 1b@nd 12 hinqlude

region 103, an edge portlon 104, and the central hole 10. In the case of

this conpound opt i dMFakaLd a: fiwsmﬁﬁﬂeeg#w ﬁ@%%ﬁ%ri‘slaal

i ndi cati on section. The indication secti IS stituted such that

i ndi cati on menber SSEIRPSY S Nt ar%‘%rﬁﬂﬁ%&f é’rfttﬁhe é‘ %?%"’H"ee d1 he
regions of the li gei]td torr?enssmrsfsalcveeo tkhe disk substrate 12a have

reflection films 11lb and 12b. Protection films llc and
12¢ are provided on upper surfaces of the reflection

10 films 11b and 12b. The first and second optical disks

| 11 and 12 are attached to each other as one body with

an adhesive layer 13 interposed, such that their
reflection films 11b and 12b are opposed to each other.
Thus, the first and second optical disks 11 and 12

15 constitute a compound optical disk 100.

FIG. 1A shows the external appearance of the
compound optical disk 100. The disk 100 includes, from
the outer peripheral side to the inner peripheral side,
a non-signal region 101, a signal recording region 102,

20 a clamp region 103, an edge portion 104, and the central
hole 10. 1In the case of this compound optical disk 100,
the clamp region 103 functions also as indication
section: The indication section is constituted such
that indication members 11d and 12d are provided on the

25 inside of the regions of the light transmissive disk
substrates 1la and 12a which correspond to the clamp

region 103. The indication members 11d and 12d show



substrates 11a_and 12a whi ch correspond to the clanp region 103. The

i'ndi catio A a8 el 12d show 9 character tc.
whi ch can ,Hﬂ romthe outside surfaces T&NESdEﬁb&ﬁﬁ itical
di sk 100. g1 nd di mensions of the respeftive AEPLACE ngglts of
t he conpound optical disk 100 will now be degcri bedt rght transm ssive

di sk substrates 1la and 12a are forned of, e.g. polycarbonate, acrylic
resin, or glass material. The adhesive layer 13 is formed of hot 10

melt (e.g. PPET2009 manufactured by TOA GOSEI KAGAKU KOGYO with a

thi ckness of aboutcH&rd®tels [ efigurddp opgnsaletef Iwicicloncdn |ns dddogmizd®b
are formed of alumnum etc. with a thickness of about 0.1 [err]. The
protection filns 1fixomnchd Zsutes bddé ssuefhods @&f gthd Scompound toptiatkt - curi ng
coating material (e.g. SK500 manu- factured by SONY CHEM CAL) with a

t hi ckness of aboutdisk olQ@®. [err]. Preferably, the adhesive layer 13 shoul d
have noi sture-proof properties. The indication nenbers lid and 12d are
formed by 20 at t acthegnatepial prand cdingnsiers obrthy xgIpRebHE di r ect
printing on the disk substrates. Alternatively, the indication nenbers |id

and 12d can5be foreAsmenteseehsthy egmrourd sptifal riskndGdnest VROWBrRRi ded

bet ween the indication
described.

The light transmissive disk substrates lla and 12a
are formed of, e.g. polycarbonate, acrylic resin, or
glass material. The adhesive layer 13 is formed of hot

10 melt (e.g. PPET2009 manufactured by TOA GOSEI KAGAKU
KOGYO) with a thickness of about 10 to 30 gm. The
optical reflection films 11b and 12b are formed of
aluminum, etc. with a thickness of about 0.1 gm. The
protection films 1llc and 126 are formed of, e.g.

15 ultraviolet-curing coating material (e.g. SK500 manu-
factured by SONY CHEMICAL) with a thickness of about 5
to 15 um. Preferably, the adhesive layer 13 should
have moisture-proof properties.

The indication members 11d and 12d are formed by

20 attaching labels printed on sheets or by effecting
direct printing on the disk substrates. Alternatively,
the indication members 11d and 12d can be formed by
means of coating or cutting.

The adhesive provided between the indication

25 members 11d and 12d has light shield properties.

If the adhesive passes light, the characters or figures

on the indication members become less visible.



25 —rmembérs I1d and 12d has light shield properties. If the adhesive
passes, |Tlg§'8hzet'(-Meedn ﬁmﬂers or figures on the indication ne_n_ngs__hecone

| ess vi si ding to the above-descri [fearsk ] é%* nmeans
f or med by tachlng sheets are |ocate 'ﬂﬁ§hf£ grs hus
the indic neans i's not renoved or damaggs bylifrictig en

the 5 dISk and a clanper or a turntable, and ear |nd|cat|on S

mai ntai ned. In particular, since the adhesive |ayer provided in the region
of the indication nmeans has light shield properties, the indicated matter
does not becone | ess vimddbedihg t® thehdbdverdéder ok disle, ifdication
Therefore, characters or figures indicated by the indication nenbers are
clearly viewed. Fifitadd Sdomed tine ot iteing i attadiei npngteeetts opte cal  di sk
100 is nounted on a turntable 121 and the clanp region of the disk is held
by a clanper 120. ldcated insidqHehd clisgini ndiiwmsitthe atndircation dernyiien
in providing the indication nenbers |id and 12d. Wen the indication
members |id and 1Z&phreenpeved F damageddy ghiiatinpi Stofieleqmthe

t hi ckness of each indication nenber can be |limted to about 15 [err] even
in the case520  digk (7 -CHARREHMtF TN iRRkRerang fc r’a’F‘i’;f1

silk printing is adopted and the nunber of colors Js i ea
t hi ckness becones ¥ BLBERIREY ] R RAREiolany vseuf%rgbeo\)ae‘ﬁlﬁ%’o‘feerﬁayer
recess portlohs l]'provlded in the region of the indication means has

light shield properties, the indicated matter does not
become less visible due to light from the back side.

10 Therefore, characters or figures indicated by the
indication members are clearly viewed.

FIG. 1D shows the state in which the compound
optical disk 100 is mounted on a turntable 121 and the
clamp region of the disk is held by a clamper 120.

15 The following consideration should be given in
providing the indication members 11d and 12d. When the
indication members 11d and 12d are printed, if offset
printing is adopted, the thickness of each indication
member can be limited to about 15 im even in the case

20 of multi-color printing. However, if generally used
silk printing is adopted and the number of colors is
increased, the thickness becomes 40 to 50 uam or more.

To solve the above problem, recess portions lle
and 12e may be formed in the light transmissive disk

25 substrates 1la and 12a from the back side as indication
member forming portions, and the indication members 11d

and 12d may be embedded in the recess portions lle



and 12e nmay he formed-in the light transm ssive disk 25 substrates 1la
and 12a fromthe ac oticde as indication nenber formng po t he

i ndi cat i ks : nd 12d may be enbedded i n i-he=rere ?EEQ' 1le
11 and 12 (l ' ' % eate
t hi ckness

FIGS. 2 and 3. Thereby, pil

performed and a highy 4 ndi
exhibited. In many cases, a boundary portion bet R (for
form ng signal pits during manufacture) and a stanper holder is provided at
a position between a clanp zone and a begi nning portion of a signal
recording region. #d tive SHE sidin BOMRIGE. [@ @rett3 onsrHebfeland phintairey
provi ded at the boundary 10 portion. The annul ar projections 11f and
12f are fornmed to witH aefitestenalh isakiemre an era sty e tpenefiboiesk sarad e
stacked. Wien the disk with the annul ar projections 11f and 12f is forned,
the di sk subst r at ésidgH airahitat2ioraref fisct can fhg mechidydtesd.ng a nold having a
projection on the side corresponding to the inner surface of each
substrate. Thus, the recbessangoradsas, |4 eunflame pertinn heliveen & ned
sinmul taneously with the formation of the annul ar projections 11f and 12f,
Wi t hout prdvi di ng Sfpswper Okpr formimmfeikanat Myt chirindg mapuiasspre)

enbodi nents, the first and second djsks, 11 and, 12 have protection filns 11c
and 12¢c. In and a stamper holder is provided at a position between .

a clamp zone and a beginning portion of a signal
recording region. At the same time, annular
projections 11f and 12f are provided at the boundary

10 portion. The annular projections 11f and 12f are
formed to protect signal surfaces when manufactured
disks are stacked. |

When the disk with the annular projections 11f
and 12f is formed, the disk substrates lla and 12a are

15 formed by using a mold having a projection on the side
corresponding to the inner surface of each substrate.
Thus, the recess portions lle and 1l2e can be easily
formed simultaneously with the formation of the annular
projections 11f and 12f, without providing special

20 manufacturing steps.

In the above embodiments, the first and second
disks 11 and 12 have protection films 1llc and 12c. 1In
the case of the compound optical disk 100 of this
invention, the first and second disks 11 and 12 are

25 formed as one body with the adhesive layer 13 interposed,
such that their reflection films 11b and 12b are opposed

to each other. Thus, as shown in FIGS. 4 and 5, the



t he case of the conpound optlcal di sk 100 of this invention, the first and

second, di sk E?W n e formed as one body with the adhesive
| ayer 13 int H hat their reflection fil jf6
opposed to e u , as shown in FIGS. 4 anj‘g:hy%ﬁg%qHL BEEN ;

protection filns 11c and 12c nmay be om tted.12Ther ebyk fhg_ L&G

manuf acturing the protection filnms 1lc and 12c may be on1tted. In the
enbodi ments of FIGS. 4 and 5, the protection filnms in the enbodi nents of 5
FIGS. 2 and 3 are omtted. In each enbodi nent, conmon parts are indicated
by like reference proteret isomnil Jmsdelsler igutd cii2a meedie ignidried ed. Thesshytl ng
to the optical disk of this invention, the |abel neans is provided by
printing or attacHientsteps of sfamifesttumimg He anatadteen ifihrg dddbet ween
the nutually attached disks. Accordingly, even if the outer surfaces of the
optical disk are andl kB¢ aampe omds V|rirg1é'§19¢§“§?q§ﬁé‘§*‘kttﬁf%fc G ek e
is no influence due to the |abel neans. The | abel neans i ' not
renoved or damaged®sy Fr it @rot@ctiofetiidds ik e ‘%Pﬂﬂisltmr?é‘t(ﬁ Sper or

turntable. Cear indication can be nmai ntai ped._ | ndi gate tter. of the
i ndi cation Sectiof 39t ALY i R on IrPar‘?("’é? e'“g? “}? T £ PG

B", the 20 title of recorgded.infqrmation ._characters, of_ the
Dl fioures),  BAFEBATS ARG ke et Stertdt R L add

description thereof is omltted.

p— }

According to the optical disk of this invention,
the label means is provided by printing or attachment
10 of sheets on the reflection film side between the
mutually attached disks. Accordingly, even if the
outer surfaces of the optical disk are used as clamp
zones serving as reference surfaces, there is no
influence due to the label means. The label means is
15 not removed or damaged by friction, etc. between the
disk and the clamper or turntable. Clear indication
can be maintained.
~Indicated matter of the indication section includes
an identification mark of "side A" and "side B*, the
20 title of recorded information (e.g. characters of the
title, figures), the name of a manufacturer, the
manufacturing number, etc.
In FIGS. 2 to 5, the edges of the recess
portions lle and 12e are sharply defined. However,
25 as shown in FIGS. 6 and 7, the edges of the recess
portions 1le and 12e may be curved.

The present invention is not limited to the above



manuf act uring nunber; éf¢.”In FIGS. 2 to 5, the edges of the recess
partions Mhmﬂaﬂ&maﬁcedharpl y defined. However, 25 as shown in

FIGS. 6 an of the recess portions 1le and 12e nay be curved.
The presen not limted to the above E

8A is a plan view, Is a cross- sectijoal

partially enlarged V|em/ Flrst and second opti cal

common central hole 10 of the sane dianmeter. The fi ' P

di sks 11 and 12 include annular |ight transm ssive disk substrates 1lla and
12a, respectivel y.enDwriisegdtace of the di sk substrate 11la and one surface of
the di sk substrate 12a have reflection 10 films 11b and 12b.
Protection films 1llc amriG.2@mris @ @latedriew uRig. 4B figes afosde
reflection films 11b and 12b. The first and second optical disks 11 and 12
are attached to easttiidmal asiconancb®IGy t8€ & adipesttial lay @nlegrged

I nt erposed, such that their reflection filns 11b 15 and 12b are
opposed to each otti@w. Rixst tdnsl fsqosmdawptsicedndlighs ddl anikde PRVAR 12
constitute a conpound optical disk 100. FIG 8A shows_ the external

appear ance 5f t he CCmsBuRedFalcdiols sif rf the s ames diARPSSCl udde fixsh 20

the outer peripheral side to the inner peripher Sj
P P and second optical dléi f} aﬂg 12(1nclude annular

light transmissive disk substrates 1la and 12a,
respectively. One surface of the disk substrate 1lla and
one surface of the disk substrate 12a have reflection

10 films 11b and 12b. Protection films 1llc and 12c are
provided on upper surfaces of the reflection films 11b
and 12b. The first and second optical disks 11 and 12
are attached to each other as one body with an adhesive
layer 13 interposed, such that their reflection films 11b

15 and 12b are opposed to each other. Thus, the first and
second optical disks 11 and 12 constitute a compound
optical disk 100.

FIG. 8A shows the external appearance of the

compound optical disk 100. The disk 100 includes, from

20 the outer peripheral side to the inner peripheral side,
a non-signal region 101, a signal recording region 102,
a clamp region 103, an edge portion 104, and the central
hole 10. In the case of this compound optical disk 100,
the clamp region 103 functions also as indication

25 section. The indication section is constituted such
that indication members 11d and 12d are provided on the

inside of the regions of the light transmissive disk



a non-signal region 101, a signal recording region 102, a clanp region 103,
an edge it blas BBl Rephidsy t he central hole 10. In the case of this conpound
opti cal Lﬂ , | anp regi on 103 functions al sQ=as—i-pdi-cation
section. | n section is constituted such [t RIS SMEETAAS BREN
menbers 11d and 12d are provided on the insigde of the| regi egpLatebhe |ight
transm ssi ve disk 14 REPLACED subst r at-e5— =Ch
correspond to the clanp region 103. The indication nmenbers 1ld and 12d show
characters, figures, signs, etc. which can be recognized fromthe outside
surfaces of the cospestea®ees i TR #nd 12a dilsicH Obriespdnd th sthe anbam@r | y
projecting lens portions 11x and 12x are formed on portions of the outer
surfaces of the cleegicwegl®d. 100he cindixtativh ceertermtitd and thed iskPwat i on
menbers 11d and 12d can.be viewed enlargedly. 10 The materials
and di mensi ons of ¢hmrackers: i figwteseribgnd  teC cofpbehCHypthe eI aed
are the sane as those in the precedi ng enbodi nents. The follow ng
consi derati on shoufxPmecthe vaits e rsr FATRS (e ThRli RPNt 1d and
12d. When the 15 | ndi cation nmenbers 11d and 12d are printed, if
of fset priniing i <3&#pt@Y: the thickness of each indication nenber can be
limted to about 15 [err] even in the case of multj-color printing..

Hﬁ %ékiﬁns 1llx

However, if generally uSRdERHF IQHHF nt3 MR L A RILANY kPR il

colors is .
and 12x are formed on portions of the outer surfaces of

e

o M W R Y T
= s - st e

the clamp region 103 so that indicated matter on the
indication members 11d and 12d can be viewed enlargedly.
10 The materials and dimensions of the respective
elements of the compound optical disk 100 are the same
as those in the preceding embodiments.
The following consideration should be given in
providing the indication members 11d and 12d. When the
15 indication members 11d and 12d are printed, if offset
printing is adopted, the thickness of each indication
member can be limited to about 15 um even in the case
of multi-color printing. However, if generally used
silk printing is adopted and the number of colors is
20 increased, the thickness becomes 40 to 50 im or more.
To solve the above problem, recess portions lle
~and 12e may be formed in the light transmissive disk
substrates 1la and 12a from the back side as indication
member forming portions, and the indication members 11d
25 and 12d may be embedded in the recess portions lle
and 12e, as shown in FIGS. 9 and 10. Thereby, printing

with greater thickness can easily be performed and



20 i ncreased, the thickness becones 40 to 50 [errl —Qtfere="T0

t'he above problem recess portions 1lle and 12e na ‘ Qﬁ‘é,gﬂﬁEﬁHf\ﬁﬁ@ I ght

tran’§hﬁ$ﬁ¢ﬁ@sléhesk trates 11la and 12a from the Pack saefdAFED ndication
nbe ons and the indication nenber Bz : and 12d may

be e ecess portions 1lle and 1P, as shomn in FIGS. 9 and 10.
er eby, prlntlng Wth greater thickness can easily be perfornmed and 15

a hlgh i ndication effect can be exhibited. In many cases, a boundary
portion between a stanper (for formng signal pits during manuf act ure) and
a stanper holder is Righi edicittowostféon deh Viseneshibbrgd 5 zone and
a beginning portion of a signal recording region. At the sane tinme, annular
proj ections are provi deTh ahahyecoesndaa ybopandaoy . pdiveiemnodtween of estampemns
are formed to protect signal surfaces when manufactured di sks are stacked.
When the disk with(foe fGrming sibgnahrpipts)deringsnasufastwee) tard i sk
substrates 1lla and 12a are fornmed by using a nold having a projection on

t he side correspongtampen hokdennts BXEVi At eachesibien petwaerysa ¢lanp
recess portions 1le and 12e can be easily formed_sinultaneousl guth the 15
formation o8 the a#@R@aangrajkegiwming Wwerbien b2 FHgnab e’é‘?%‘%/r in

manuf acturing steps. In addition, if the annul ar frOJectlons are forned to
serve al so as | enst9BEOR ongAl 1kheRpne tinge rannelar PERICTHLIORY WARps for

provided at the boundary portion. The annular projec-
tions are formed to protect signal surfaces when
manufactured disks are stacked. When the disk with the

10 annular projections is formed, the disk substrates lla
and 12a are formed by using a mold having .a projection
on the side corresponding to the inner surface of
each substrate. Thus, the recess portions lle and 12e
can be easily formed simultaneously with the

15 formation of the annular projections, without providing
special manufacturing steps. In addition, if the
annular projections are formed to serve also as lens
portions 11x and 12x, there is no need to add steps for
forming the lens portions 1lx and 12x.

20 The present invention is not limited to the above
embodiments and various modifications can be made. 1In
the above embodiments (FIGS. 8C and 9), the first and
second disks 11 and 12 have protection films 1llc and 12c.
In the case of the compound optical disk 100 of this

25 - invention, the first and second disks 11 and 12 are
formed as one body with the adhesive layer 13 interposed,

such that their reflection films 11b and 12b are opposed



forhing the |l ens portions 11x and 12x. 20 The present invention
) &lbove enbodi mnents and various nodifications._can be

la
dinments (FIGS. 8C and 9), t di sk
b Y

'S NOT. it ML HastBRerd

made. |In

11 and 1%“ mm@; on films Ilc and 12c. In th
opti cal {

s 25 I nvention, ige fi 11
and 12 are forned as one body with the adhesive |ayér 13 interposed, such
that their reflection filnms 11b and 12b are opposed 16 REPLACED

to each other. Thus, as shown in FIG 10, the protection films 11c and 12c
may be omitted. Thies edach tdichedt epsSTinds jreamsifstodven | iy RH@. pt®f eche grrdtidatsion
11c and 12c nay be omtted. 5 In the above enbodi nents, the outer
surface portions ofilme 1heliamd i dc megnsbarenitsted as Thergby edilon, steps | ens
portions |lIx and 12x are formed on the outer peripheral side of the

i ndi cati on neans. ¢Hwmanufackwdingsthe prgteqtion ehislywrlliomnd 132@ RN 2x
10 may be formed on the inner peripheral side, for exanple, as

i ndi cated by dott dee |¢miktedhe positions and nunber of |ens portions may be
freely chosen in accordance with the indication neans. It is ssi bl e,
therefore, 3hat a pl ur 2B t{hraherR PRI UMRIET e Hh5 RETH THe S

outer surface side of fhe indication neans and on the inqﬁi and out er
t

peri pheral sides ROXHPRHRLAMQALIALEASLAY RIS ATOICHFL AR TR | ens

portions are region, the lens portions 1lx and 12x are formed on
the outer peripheral side of the indication means.
However, needless to say, the lens portions 1llx and 12x
10 may be formed on the inner peripheral side, for example,
as indicated by dotted lines. The positions and number
of lens portions may be freely chosen in accordance
with the indication means. It is possible, therefore,
that a plurality of lens portions are formed on the
15 outer surface side of the indication means and on the
inner and outer peripheral sides of the indication
means and the regions between the lens portions are
used as clamp regions for holding the disk. If such
clamp regions are used, the clamper is automatically
20 situated between the lens portions, and the disk can be
advantageously positioned in a reproducing apparatus.
In each embodiment, common parts are indicated by like
reference numerals and a description thereof is omitted.
According to the optical disk of this invention,
25 the label means is provided by printing or attachment
of sheets on the reflection film side between the

mutually attached disks. Accordingly, even if the



used as.clanp regions for holding the disk. If such clanp regions are used,
the clanper is automatically 20 situated between the |l ens portions,

and the boedint ageousl y positioned in a reproducing. appa
I n each ﬂ ) n parts are indicated by like SEENGS
and a de of is omtted. Accordjsng to the I Cabek

25 :

I nventi on, the | abel nmeans is provided by printitag—t—a s¥EecN:
sheets on the reflection filmside between the nutually attached di sks.
Accordingly, even if the 17 outer surfaces of the optical disk are used
as clanp zones sergiitir asure{Lee Qe fqascal gk israadatf laenrdantie to
the | abel nmeans. The | abel neans is not renoved or danaged by friction,
etc. between the zones sbsSkimfthd heefdremer sarfaded altilere A=earo

i ndi cation can be maintained. In particular, according to the disk of this
i nvention, the indircfXwshamtdwy toarthe ledsil wedrsmved Theomaled oeagisddsoy
virtue of the lens portions 11x and 12x. 10 FIGS. 11A and 11B
show still anot hemamatiowad af damagsst ikl fnfiotidar, et i hagwean.thm G
11Ais a plan view and FIG 11B is a cross- sectional view In this

enbodi nent ,5 addi t ik anbatherdamper moiwatadn e he Gaayr igeligstdon
side. In 15 t he precedi ng enbodi nents, the .indication nmenbers |id and

'3

12d are provided &R ke madtaigledbher’dt parddcular, according to the

disk of this invention, the indicated matter can be

easily viewed from the outside by virtue of the lens
portions 1lx and 12x.

10 FIGS. 11A and 11B show still another embodiment of
the optical disk of the invention.

FIG. 11A is a plan view and FIG. 11B is a cross-
sectional view. In this embodiment, additional label
means 'is provided on the outer peripheral side. In

15 the preceding embodiments, the indication members 11d
and 12d are provided on the inner peripheral side.
However, indications members 1lg and 12g may be
provided on the outer peripheral side, too.

FIGS. 12A and 12B show still another embodiment of

20 the optical disk of the invention.

FIG. 12A is a plan view and FIG. 12B is a cross-
sectional view. In the case of the disk of this
embodiment, information can be read out from one side
only. Recording signals are recorded on the second

25 disk iz alone, and the first disk 11 comprises a
transparent substrate alone. In this case, a large

indication member 1lh may be provided on the inner



Fb“@verTm§§Q& g&ions renbers 11g and 12g may be provided on the outer

peri pher PaedGS. 12A and 12B show still anot her enbodi ment of 20

the opti HB& invention. FIG 12A is a plan view and FIG 12B is
. :

a Cross- In the case of the di sk paét-his—epbodi neni,

i nff ormation can be read out fromone side onty. ReCTHE DS YR BEERT &
recorded on the second 25 disk 12 alone, andift he f REPLACEDK 11
conprises a transparent substrate alone. In this C&&E~wFarge=meieati on
menber 11h nay be provided on the inner 18 surface of the first disk 11.
A net hod of nanuf agirfady dhetlbofersiestislbetit optical disks will now be
described. FIG 13A illustrates manufacturing steps of a 5 met hod

according to an enbodi entettiod hef imvenfaciyriamg thes ah@B: +descy ibeds

manuf acturi ng steps of a nmethod according to anot her enbodi ment of the

i nvention. A conpoupicicgpl i dbsksliwkl hoeew ddergdescxidedi nventi on conpri ses
first and second optical disks. Each optical 10 di sk has an annul ar
light transnissive di skEEabstimtillnstratesmanniagiering referet9brfilmis

provi ded on one side of the disk substrate. The first_and second optical
di sks are & tachedi@hedAFRFEINGLY AN b%ERP%‘F‘PP%rP%d‘F%%i%V‘F%Eﬂe&“' and

i nt erposed, such that their 15 reflectjion fi
ot her_p | nd| cat | OrFIG- 13B illustrates manu%actu:élj.lgg ﬁeepSOpc?Psa?dmé&ggCh

according to another embodiment of the invention.
A compound optical disk according to this invention
comprises first and second oftical disks. Each optical

10 disk has an annular light transmissive disk substrate
with a central hole. A reflection film is provided on
one side of the disk substrate. The first and seqond
optical disks are attached to each other as one body
with an adhesive layer interposed, such that their

15 - reflection films are opposed to each other. Indication
means is printed or attached from the reflection film
side in the region surrounding the central hole. The
attachment step is performed after an indication means
providing step, e.g. a label printing step.

20 Specifically, in FIG. 13A, a mold (generally called
"stamper") provided in advance with pits representing
recording information is attached to a resin molding
machine such as an injection molding machine. Then, a
disk of a transparent plastic material such as

25 polycarbonate or acrylic resin, on which pits of the
stamper are exactly transferred, is obtained (step S11).

A metal such as aluminum is deposited by sputtering or



means is printed or attached fromthe reflection filmside in the region
surroundi ng the central hole. The attachnment step is perforned after an

i ndi cati on means providing step, e.g. a label printing step. 20
Specifically, in FIG 13A, a nold (generally called "stanper”) provided in
advance with pits representing recording infpgmation is attached to a resin
nol di ng machi ne such as an injection nolding nmachine. Then, a disk of a
transparent plastic material such as 25 pol ycarbonate or acrylic
resin, on which pits of the stanper are exactly transferred, is obtained
(step S11). A net abacueh dSpes iddnnon Stltkepasint fakdyo £ peit¢ edislk, orhich 1bs
vacuum deposition on that surface of the disk, which is provided with the
pits, thereby fornpigvidediveih itie fpits ( stlegrady) foSubsg qereflection
ultraviolet-curing resin, etc. is coated by a spinner, etc. on the surface
5 of the reflftimopstep f3L2) . t Rubisgientiyng an pmbteariolette¢wring
protecting the reflection surface agai nst damage or oxidation (step S13).
In this manner, theesinstetmd becerated e arspionerd bRl | AUbecthe sferface
printed on predeterm ned areas (jnside of the clanp regions) 10 (step
S14). After the pfnehagreflrctionk Surkacs ¢ JeReehy ENEMRA e PR 1a%) |

In the attachnent step, a thernoplastic adhesjve called "hot nelt" is

coated by a rol |l coatrfonRrotaFYing dihe ctinn fAfane (38A ks, The

attachment Surfacec?an\{\éég cglt]eo:?jfjci]aei:sigrles(gtaep S13). In this manner, the
first and second disks are formed and labels are printed
on predetermined areas (inside of the clamp regions)

10 (step S14). After the printing, the disks are attached
to each other (step S15). In the attachment step, a
thermoplastic adhesive called "hot melt" is coated by a
roll coater, etc. on the attachment surfaces of the
disks. The attachment surfaces with the adhesives are

15 abutted upon each other and pressed on each other under
pressure, thus forming a single compound optical disk.
In the embodiment shown in FIG. 13B, the step of forming
the protection film is omitted.

" In a method and apparatus for manufacturing the

20 optical disk of the present invention, the following
techniques are applicable, in particular, to the step
of attaching two disks.

As shown in FIG. 14A, an attaching (pressing)
apparatus comprises upper and lower disk-like pressing

25 plates 210 and 220 having diameters substantially equal
to or greater than those of the disks. Disk-like

elastic members 211 and 221 for pressing the outer



15 abutted upon each other and pressed on each other under pressure,
t'hus form ng a single conpound optical disk. In the enbodi nent shown in
FIG 13B, the step of formng the protection filmis omtted. In a nethod
and apparatus for manufacturing the 20 optical disk of the present

I nvention, the follow ng techniques are appl2gcable, in particular, to the
step of attaching two disks. As shown in FIG 14A, an attaching (pressing)
apparatus conprises upper and | ower disk-like pressing 25 pl ates 210
and 220 having dianeters substantially equal to or greater than those of
the di sks. Disk-| istarfalcast icf minbefixrst] brahde@hd atigkse sgienprdvddag en
20 surfaces of the first and second di sks are provided on the inner
surfaces of the pridesiimpes stwfares &fd the) prassimng qlahes ddomndizAds 11
and 12 sandwi chi ng the adhesive |layer 13 are transferred to the space

bet ween 5 t h&he fdmst mndhsesont) dgkspdl andhd3 Sandwicddaichdhs at e
220 is fixed on a support table (not shown), and the upper pressing plate
210 i s attached t@dhesdme dayei feansfiesredriie e is@acerrﬁ?g?f@rﬁ“

mechani sm gradual Iy lowers to clanp the disk, structure. .10 .
Portions 2%a and Slastd G %%&Hﬂeﬁ?dz%f]and Aqugme PrEsE D ond

to the indication q;gber lid d d of the di sk re formed of .a d
material differenPiEm% e’ﬁatﬁfﬁ'e OFF & PRI q die own), an

the upper pressing plate 210 is attached to a vertical
movement mechanism. The vertical movement mechanism
gradually lowers to clamp the disk structure.

10 Portions 21a and 22a of the elastic members 211
and 221, which correspond to the indication members
11d and 12d of the disks, are formed of a material
different from the material of the other portions 21b
and 22b. Specifically, the portions corresponding to

15' the indication members are formed of a relatively soft
material such as silicone rubber (e.g. hardness:
JISA40), and the other portions, excluding the
indication members, are formed of a relatively hard
material such as EP rubber (e.g. hardness: JISA65).

20 In this embodiment, the proper pressure in the
attachment step was 2-3 kg/cm2 and the proper pressing
time was about 3 seconds, in the case of a 120 mm disk.

The piessing apparatus is not limited to the
above, and the same advantages are obtainable with an

25 apparatus shown in FIG. 14B.

In this embodiment, annular recess portions 21d

and 22d (about 0.1 mm deep) are formed in those



and 22b. Specifically, the portions corresponding to 15 t he indication
menbers are forned of a relatively soft material such as silicone rubber
(e.g. hardness: JI SA40), and the other portions, excluding the indication
menbers, are forned of a relatively hard material such as EP rubber (e.g.
har dness: JI SA65). 20 In this enbogi ment, the proper pressure in
the attachnment step was 2-3 kg/cnR and the proper pressing tinme was about 3
seconds, in the case of a 120 nm di sk. The pressing apparatus i s not
limted to the above, and the sanme advantages are obtainable with an 25

apparat us shown i nqf1a s{dS. pdPridhs Sfbekk NBréss 2iGUPBaitESCEEE Pd t2DMS
21d and 22d (about 0.1 mm deep) are fornmed in those 21 di sk-side

portions of the presstidcetiéssord canthe 20ndidation anemisquond tDladieic
i ndi cati on nenbers. Elastic sheets (e.g. CIEGAL 7355-OFF 1.35 nm

manuf actured by DANé&ts R Sy) GIEGANtZ23$HGEF bet 3@ ammt heamh Skstuoed tie 5
one hand, and the pressing plates 210 and 220, on the other. In this state,
the di sk struct ur DABIGHESREISU psaren ineexpesed i beteedndihe diskTheon dphe
advant ages as in the precedi ng enbodi nents are obtainable with this nethod
and apparatiis. 10 one hand, and thepressing elates el mnda?dn oRitRes is
made | ess than that on the other portions for the follow ng reason.
Printing is effectethemn. t nEnjfhiis state, the disk structure is pressed,

as in the preceding embodiments. The same advantages
as in the preceding embodiments are obtainable with
this method and apparatus.

10 The pressing force on the indication members is
made less than that on the other portions for the
following reason. Printing.is effected on the indi-
cation members by means of a screen printing method, or
a stamping method. After the ink is dried up. For

15 example, if an ultraviolet-curing ink is used, the ink
is cured by ultraviolet after printing. An adhesive
such as hot melt is coated by means of a roll coater,
etc. on the two disks. Those surfaces of the disks,
which are coated with the adhesives, are abutted upon

20 each other and pressed on each other. The thickness of
the indication member increases by a degree corresponding
to the thickness of the ink layer, resulting in
unevenness due to characters, etc. printed in ink. If
the disks are pressed by elastic members with uniformly

25 high hardness, the unevenness appears on the outer
surfaces of the indication members of the disks. As

described above, in the case of small disks, the regions



cati on-menbers by neans of a screen printing nethod, or a stanping nethod.
Af-t er Iﬂ%sh&kﬂissse&megﬁcedlp. For 15 exanple, if an § kg '

ink is u s cured by ultraviolet after pri}
such as &B BH! m
disks. T

ted by neans of a roll coater, §

of the disks, which arZ coated wt
are abutted upon 20 each other and pressed on each other. The
t hi ckness of the indication nenber increases by a degree corresponding to
t he thickness of the ink |ayer, resulting in unevenness due to characters,
etc. -printed in inkf the tiwdikatiionmenress aeine casistlanproregiens, t Hthe

-—-u-..-v'..-.-..... -

uniformy 25 hi gh hardness, the unevenness appears on the outer
surfaces of the irelampixegieheare oisehas Brieronrce|swrianes andaeed e
case of small disks, the regions 22 of the indication nmenpers serve as

clanp regions. ThéhaVanpidhgibHaess usby the RETUN: L RRH R dHRP need to
menber's or the. ot riGTHF GG o SIRSTie FEMRPRR Sbatlf & T SHP RF L

mmbers, FIB 15 (RrSRTHY ST AFCOTBA ST Ot ST I TSATReS he
aroa: 3 m2) 15 prial APRRERI I TR WHTIR D o BRER A ¢l amp

area, members.

fIG. 15 is a table showing comparison results of
tilts between the case (inner surface printing) where
10 a label (thickness: 50 gm; area: 3 mmz) is printed on
about half the entire circumference of the clamp area,
as in the present invention, and the conventional case
(outer surface printing). FIGS. 16 and 17 are graphs
in which variations in tilt are plotted from 22 mm in
i5 radius to 58 mm in radius of a spiral (a measuring
| device is radially moved while the disk is being
rotated). FIG. 16 shows the case of a disk of inner
surface printing, and FIG. 17 shows the case o£ an
outer surface printing. In FIG. 15, "r" indicates the
20 radial position on the disk, and “"range" is a variation
range of tilt in one rotation of the disk, as measured
at 30 mm in radius and at 50 mm in radius.
As can be seen from the table and graphs, the
variation range is much smaller in the case of the
25 inner surface printing, which is adopted in the present
invention. The tilt of the disk hardly occurs, and the

excellent signal reproduction can be performed in the



as in the_present-invention, and the conventional case (outer surface
q&ﬁmiﬁ are graphs in which variations intilt are

pr.inting). FElGS

plotted f GEE”%Qﬂl radius to 58 nmin r
measuri ng m%‘“g

16 shows t sk of inner surfacezprinti

|1y nmoved while the disk i
the case of an outer surface printing. In FIG 15,
radi al position on the disk, and "range" is a variation range of tilt in
one rotation of the disk, as neasured at 30 mMmin radius and at 50 nmin
radi us. As can be czamn dff amide 4 dtilgh aedogrddpigs detrsd byardiaski.on range i s

much snmaller-in the case of the 25 i nner surface printing, which is
adopted in the present Aswhas ibeen Hesardibedfabdwe diasicdrgdidigy tecdbes, and
t he excel l ent signal reproduction can be perfornmed in the 23 case of

usi ng a hi gh recomtieapnterdgiventdicgle. the Halisadiicade manse Pugbi®de ingdesr di ng
to the present invention, the indication neans buried inside the disk at
the portion surrodif fishatedhe sontdan surroundingnhhe sentrad dale

stable indication state. In addition, the inchgLion,neans does not

adversely &f fect I8 M & Fleddes staP1Q gt fdatey 0
roplt cabi 11y T o L entl o s el Vel . e ALYlp
affect the reference surfaces for clamping.
Industrial Applicability
This invention is effectively used in the field of
10 utilizing and manufacturing a recording/reproducing

apparatus for an optical disk, and manufacturing and

saling an optical disk.



appar atus—fer_an _optical disk, and manufacturing and saling an optical

di.sk. gs Al MSI:—An optical disk structure in which f S==ahg ., second
opticallg y ngm@ggglar light transm ssive dis 1)
with a cj ole 5 (10), one of surf g 8 of
Whi ch |i e disk substrates is pfovidediw th a on film
(11b, 12b), are atta d to each other as one body N~ an adhesi ve | ayer

(13) interposed, such that said reflection filmis opposed 10 to said
adhesive | ayer, thereby form ng a conpound optical disk (100), said optical
di sk structure conprising: an inner surf@de DI Mpbrtion (103) of at | east
one of said light transm ssive disk substrates (1la, 12a), 15 sai d
portion facing a clanpet. arth leptirdboditskl stogfurdeinerhich Hrst (and) .

i ndi cation neans (11b) provided on said inner surface by nmeans of one of
printing and attacierond cptical diskesharingannyhay Light | trprsBisE R ng
20 properties, provided between said indication neans (11b) and the

other of the I|ightdislargubserates i 6kl cubkl retldy a compen fertratikyle
1 anem Sei v 0 Sk GUBb e BTRSRTh o R S ga Mi SR
(10), one of surfaces of & ivettsiX WSl LS 1 Poviged with
a refiection film (11b, 12b), are attached to each
other as one body with an adhesive layer (13)
interposed, such that said reflection film is opposed
10 to said adhesive layer, thereby forming a compound
optical disk (100), said optical disk structure
comprising:
an inner surface of a portion (103) of at least one
of said light transmissive disk substrates (1lla, l12a),
15 said portion facing a clamper and being located around
the central hole (110);
indication means (1lb) provided on said inner
surface by ﬁeans of one of printing and attachment; and
said adhesive layer (13) with light shielding
20 properties, provided between said indication means (11b)
and the other of the light transmissive disk substrates.
2. An optical disk structure in which first and
second optical disks having annular light transmissive
disk substrates (11, 12) with a common central hole
25 (10), one of surfaces of at least one of which light

transmissive disk substrates is provided with

a reflection film (11b, 12b})}, are attached to each

T



trénsniss%ve—disk-subsLLaLes is provided with a reflection film(11b, 12b),

ar.e attae&g etgie grls Sheet Has Been Re | aced other as one body wth
an adhe5| erposed, such that said ref|es

opposed t | ayer, thereby formng a co

(200), sai | structure 5 copgri sing:

(1l1e, 12e) recessed in a thickness direction in a port¥orr-or—a
of the light transm ssive disk substrates (1la, 12a) around sald central
hol e; (10) and 10 i ndi cati on neans (11d, 12d) provided on a

bottom surface of sthdel r&sante fsody anitH lan ddlegs ye neaysre of Ldne of
printing and attachnent. 3. The optical disk structure according to claim
2, wherein protectimrefpdsesd [ Ishoch 1At esxid oreeleqtion film ipmeppresed aces
of said reflection filnms (11b, 12b) of the first and second optical disks
(11, 12), and sai ccadémid vadhesive (I@yer s thexehioskermiiged caMROWMdt ect i on
films. 4. The optical disk structure according to claim2, 20 wher ei n

sai d adhesive | ayedpiiacnl idisk rgkdl)y, ssaidierbinnt L FRiF MG I ns of
the first and second optical disks (11, 12). 5. The optical disk structure

according to cl ai rEIPHHERIH annul ar projections (11f, 12f) are formed on

a recess portion (lle, l2e) recessed in
a thickness direction in a portion of at least one of
the light transmissive disk substrates (lla, 12a)
around said central hole; (10) and
10 indication means (11d, 12d) provided on a bottom
surface of said recess portion {lle, 1l2e) by means of
one of printing and attachment.
3. fThe optical disk structure according to
claim 2, wherein protection films (1llc, 12c) are formed
15 on upper surfaces of said reflection films (11lb, 12b)
of the first and second optical disks (11, 12), and
said adhesive layer (13) is interposed between the
protection films.
4. The optical disk structure according to claim 2,
20 wherein said adhesive layer (13) is directly situated on
the reflection films of the first and second optical
disks (11, 12).
5. The optical disk structure according to claim 2,
wherein annular projections (11f, 12f) are formed on
25 outer peripheries of the indication means and on outer
surfaces of the light transmissive disk substrates, and

~recess portlons are formed in inner surfaces of the

HIIIIII IIIIII IIIII "III L3



25- out er peripheries of the indication neans and on outer surfaces of
the IlghThIStShmnHm&m ladsldsk substrates, and recess portions are fornmed in
I nner sur Thi s Sheet Has Been Re | aced 26
HAS BEEN |ve di sk substrates so as to gg
prOJectlons i cal disk structure azgording
outer surface of the portion in 5 whi ch the indi
12e) is provided is a clanp region (103) for hol di ng ttdae=eh Fré
optical disk structure according to claim2, wherein said |nd|cat|on means
(1le, 12e) is fornbﬂglsﬂctramlwe)fdmklmtmme%rmau@ommSPMt
one sign 10 representing at least a title of recorded information is
visible fromthe ow ssald gprejectiiems structure. 8. An optical disk
structure in which first and second optical disks (11, 12) haV|ng annul ar
light transnissive di skbsubBhe a@%‘él‘{iﬁa@l%&aﬁtwcfwlé? RfFRFAImI €0 central
hol e (10), one of surfaces of at |east one of which || rﬁ transm ssj ve di sk

substrates i s proVGERH v ¢ HWRETFRED AR | JHEGT I'T'H‘Efi"i‘be Abpyhe PRI to
each other as one body with an,adhesi ve | ayer er osed, s f hat
said reflection fIV}H'"%/}% Podieatiop d“%¥s (f hieg l/efﬁ a@/‘%‘?‘,’l#{?\ée]rje%y
form ng a conpound optical_ disk el Iion .oea 11d, 12d) is
provi ded by one of? p‘ﬁ?{?ﬁ e e m%nﬁ?ﬁ %ﬂ’f’f%et}?%fc?ge%% on fil m)

7. The optical disk structure according to claim 2,

wherein said indication means (1lle, 12e) is formed such

that one of at least one character and at least one sign
10 representing at least a title of recorded information

is visible from the outside of the disk structure.

8. An optical disk structure in which first and
second optical disks (11, 12) having annular light
transmissive disk substrates (lla, 12a) with a common

15 central hole (10), one of surfaces of at least one of
which light transmissive disk substrates is provided
with a reflection film (11b, 12b), are attached to each
other as one body with an adhesive layer (13) interposed,
such ﬁhat said reflection film is opposed to said

20 adhesive layer, thereby forming a compound optical disk,

wherein indication means (11d, 12d) is provided by
one of printing and attachment from the reflection film
(11b, 12b) side of at least one of the first and second
optical disks within the disk at a portion surrounding

25 the central hole (10}, and a projecting lens portion
(11x, 12x) is formed on a portion of an outer surface

of the portion surrounding the central hole (10) and

R DA



(11b, 12b) side of at l-east one of the first and second optical disks

Wit hin TM&&&&$msg&m§5 rtion surroundi ng 25 the central hole (10), and
a projeci on (11x, 12x) is formed on a portion of _a

surface m’m surroundi ng the central hole

correspondl ng ndi cation means (lid, 2Z2d), and & Egl |y fllat

clanp region (103) is provided adjacent to the |ens rti o .
The optical disk structure according to 5 claim®; erein said |l ens
portion (11x, 12x) is forned in an annul ar shape on said outer surface and
is situated on an dowmesspraidiiertad thed el rodi st kbn mudare i (OLdweakdsd X A land
12d). 10. The optical disk structure according to 10 claim8, wherein
said | ens portion (11x,a Hdstantfialiad fkatarclkanm|zegktmpel Gh i PmRtided
surface and is situated on an outer peripheral side of said indication
means (lid, 12b). adjacert dm ithe lenk partiaurel Becki®ing to 15 clai m
8, wherein a region adjacent to said |ens portion (11X, 1%%2,is a clanmp
region for hol di ng the %i sklhe optiqalopiidh sStFugEwEe RIWEREHYing to

claim8, wherein a plurality of said |ens portions (11 12¢2 are provided
on said out%r surf@g@-“ﬁrﬁi gfhenein rfistd alr?o‘PsZ(Portlorbqux'p ’Qne’rsalf '

of the indication neans, and a region betme%P the |ens ortioqf on the

i nner and in an annular shape on said outer surface and 1is

situated on an inner peripheral side of said indication
means (11d, 12d).
10. The optical disk structure according to
10 claim 8, wherein said lens portion (11x, 12x) is formed
in an annular shape on said outer surface and is
situated on an outer peripheral side of said indication
means (11ld, 12b).
11. The optical disk structure according to
15 claim 8, wherein a region adjacent to said lens portion
(11x, 12x) is a clamp region for holding the disk.
12. The optical disk structure according to claim
8, wherein a plurality of said lens portions (11x, 12x)
are provided on said outer surface and on the inner and
20 outer peripheral sides of the indication means, and
a region between the lens portions on the inner and
outer peripheral sides is a clamp region.
13. A method of manufacturing an optical disk
comprising:
25 a step (S11) of forming light transmissive disk
substrates (lla, 12a) having a common central hole (10)

and recording regions in radially intermediate regions,

W



out er pe@%pheral sides is-a clanp region. 13. A nethod of manufacturing an

opti cal eat iy BeeSRANG . 120 a step (S11) of .form-pg-tight _
transm ssj ates (1la, 12a) having a co i)
and recor ' Flradially i nter medi at e regi ong :

representing reco I nformati on being trasferred omte~said~Fecoror My
regions by neans of a stanper; a step (S12) of providing reflection filns
(11b, 12b) on those surfaces of the light transm ssive disk 5

substrates (11a, 12a) which are provided with said pits; a step (S14) of
provi di ng an i ndi gaitonremprsnt(iiie receding dmf ofmatrion ibeinen dzanstgrred
on at | east one of those sides of the light transm ssive di sk substrates
(11a, 12a), which ento maid detoding gtegimms by neane@f oh shangeyilb,
12b), and on a portion facing a clanp regi on around said central hole (10);

and a step (S15) of atthcHiar) tHe ) 9% P GdDh ke HAGtekan o hes ((ltb2)
with the indication nenber (1le, 12e) to each other, as one body, b eans of
an adhesive 15  12kn®on &hase surkaces é’fﬁaetgﬁ' ri-gh ri"sr"‘(risf‘b‘;sgl/?{% ‘g’resg‘
opposed to each other. 14. A net hod of nuf.acturi ng an, optical disk .
conpri sing:5 a st efylsanatys f@rlrﬂ'ngqu)g%"t%r%rrﬁ s%‘?q}’eutﬁ‘gﬂ” said pits;

substrates (1lla, 12a) haavsltne% a(sclom Ok Cperrgvria inr}gmaen ainrgdicat:i.on member

(11le, 12e) by one of printing and attachment on at

least one of those sides of the light transmissive disk
substrates (1la, 12a), which are provided with said
10 reflection films (11b, 12b), and on a portion facing
a clamp region around said central hole (10); and
a step (S815) of attaching the first and second
optical disks (11, 12) with the indication member (lle,
12e) to each other as one body by means of an adhesive
15 (13) such that the reflection films (11lb, 12b) are
opposed to each other.
14. A method of manufacturing an optical disk
comprising:
a step {S11) of forming light transmissive disk
20 substrates (lla, 12a) having a common central hole and
recording regions in radially intermediate regions,
pits representing recording information being
fransferred onto said.recording regions by means of
a stamper;
25 a step (S12) of providing reflection films (11b,
12b) on those surfaces of the light transmissive disk

substrates (1lla, 12a) which are provided with said pits;

i



recording regions in radially i-nternedi ate regions,
recordingThggggnggbggRgg&Qg transferred onto said r

means of a , a step (S12) of pr
(11b, 120) leﬁ H&
(*la, 12a) ided with said pitsjg 295

providing protection films (11c, 12c) on upper surfaces of the reflection
films (11b, 12b); a step (S14) of providing an indication nmenber 5

(11e, 12e) by one of printing and attachnment on at | east one of those sides
of the light transm ssiyethpk s1Pstontmoviding egteatich Biknpr@ided
with said protection filns (11lc, 12c), and on a portion facing a clanp

regi on around sai dizxentomluppdre fufacendflCthe reflect iprstiplsS1G) linf
attaching first and second optical disks with the indication nenber (1lle,
12e) to each ot herlZs) pne body by neans of an adhesive (13) such that the
reflection filnms (11b, 12b) are opposed to each other. 15 15. A
met hod of nanuf acturingg @temtit) Ak PrVRsHing M ndkeatiom memieX or ni ng
l'ight transm ssive disk substrates (1la, 12a) having a common central hole
(10) and ré&cor di ngl ¥y oRe) ¥ anealas R G ant adqndment on at

least one of those sides of the light transmissive disk

substrates (lla, 12a)}, which are provided with said
protection films (llc, 1l2c), and on a portion facing
a clamp region around said central hole (10}); and

10 a step (S15) of attaching first and second optical
disks with the indication member (lle, 12e) to each
other as one body by means of an adhesive (13) such
that the reflection films (11b, 12b) are opposed to
each other.

15 15. A method of manufacturing an optical disk
comprising:

a step (S1l1l) of forming light transmissive disk

substrates (lla, 12a) having a common central hole (10)
and reéording regions in radially intermediate regions,

20. pits representing recording information being
transferred onto said recording regions by means of
a stamper, and forming a recess portion (11d, 12d)
recessed in a thickness direction in a portion of at
least one of the light transmissive disk substrates

25 {(1la, 12b) around said central hole (10);

a step (S12) of providing reflection films (11b,

12b) on those surfaces of the light transmissive disk

AR



2.0~

20: Its representing recording information being transferred onto said
r-ecordiwa@mm&}z means of a stanper, and form jon (11d,

12d) re ®kness direction in a porti rYR#SSmEEﬁﬁﬁéegﬁﬁ
light tr ’ k substrates 25 (11a, %Zb) argwpAcepi d cefitra
hole (10); a s ) of providing reflectzgpn fi Br=t2dy hose
surfaces of the light transm ssive disk 3 0 substrates (1lla, 12a) which
are provided with said pits; a step (S14) of providing an indication nenmber
(11e, 12e) by one of printing and attachment on 5 a bottom surface of
sai d recess porti ogulidtdehtdd)lia, at2d pashicineand phevidedtwithnsaddsi ve

di sk substrates (11la, 12a), ich are provided with said reflection filns
(11b, 12b); and a piep; of attaching first and second optical disks 10

(11, 12) having the indication nmenber (1le, 12e) to each other as one body
by nmeans of an adhesiveassiept {814} hef rpfoetding 4n| indicat bpposerben each
other. 16. A nethod of manufacturing an optical disk conprising: 15

a step (S11) of fotHeg 12ghtby rens et Pranting andsaibackment 0n 123)
having a common central hole (10) and recording regions in radiall .

i nt er medi at® regi ohsPoRem supkace Mt RAFRQIRETTY PeFbiemt { bl bel 4y in

at least one of the light transmissive disk substrates

ATV

n il vt o
\ L5 o m

(11la, 12a), which are provided with said reflection
films (11b, 12b); and
a step of attaching first and second optical disks

10 (11, 12) having the indication member (11le, 12e) to
each other as one body by means of an adhesive such
that the reflection films are opposed to each other.

16. A method of manufacturing an optical disk
comprising:

15 a step {S11) of forming light transmissive disk
substrates (ila, 12a) having a common central hole (10)
and recording regions in radially intermediate regions,
pits representing recording information being
transferred onto said recording regions by means of

20 a stamper, and forming a recess portion (11d, 12d)
recessed in a thickness direction in a portion of at
least one of the light transmissive disk substrates
(11la, 12a) around said central hole (10);

a step (S12) of providing reflection films (11b,

25 12b) on those surfaces of the light transmissive disk
substrates which are provided with said pits;

a step (S13) of providing protection films

Iy M
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transf ahkege saj d recordi ng regi ons by neans of 20 a stanper, and
f'or m ng cOfkls B q‘ﬁﬂ (11d, 12d) recessed in a thickness direekionFy
portian MME e of the light transm ssive di 1*"”‘7- gfes\s(m

12a) aro al hole (10); a step (S12) of plo‘ di pepradi®ct i o
fi-lms (11b, 25 12b) on those surfaces ofithe |ighi_trapsersstve Ol S
substrates which are provided with said pits; a step (S13) of providing

protection filns 31 (11c, 12c) on upper surfaces of the reflection filns
(11d, 12d); a step (S14) of providing an indication nenber (1lle, 12e) by
one of printing andi®i} aciwprin aipfer surfaded tafn the frefledt s df ibess
portion (lid, 12d) in at |east one of the light transm ssive disk
substrates (1la, 1¢w)d, wied); are provided with said protection films (1lla,
12a); and a step (S15) of attaching first and second optical 10 di sks
havi ng the indication nendteep ((Sk) Iok)prav ity Ahekndkcatiob GEMRRL neans
of an adhesive (13) such that the reflection filns (11b, 12b) are opposed
to each other. 17.(Ike, ndebdrncnse dthPriating mnd aftagment on  herejn
said step (S11) of formng said light transm ssive di sk substrates. includes
a step of f®rni ng arbekkAm FurfageQl snid mecess PRl Bidn Kkt on

at least one of the light transmissive disk substrates
(11la, 12a), which are provided with said protection
films (1la, 12a); and

a step (S15) of attaching first and second optical

10 disks having the indication member (lle, 1l2e) to each
other as one body by means of an adhgsive (13) such
that the reflection films (11b, 12b) are opposed to
each other.

17. The method according to claim 15 or 16,

15 wherein said step (S11) of forming said light
transmissive disk substrates includes a step of forming
an annular projection (11f, 12f) serving as a spacer on
a portion of an outer surface corresponding to said
indication member (1lle, 12e).

20 . 18. The method according to claim 15 or 16,
wherein said step (S11) of forming said light
transmissive disk substrates includes a step of forming
an annular projection serving both as a spacer and
a lens portion on a portion of an outer surface

25 corresponding to said indication member (lle, 1l2e).

19. An apparatus for manufacturing an optical

disk, wherein there are provided first and second

I



12e) . e nmethod according to clai wherei n said

2
step (SlqﬂuﬂﬂNUHi
step of f | ar projection serving bot

portion on a portion of an outer surface 25 32 ;;g{‘ S
I ndi cation nmenber (1le, 12e). 19. An apparatus for manufact urtrrg-ay
optical disk, wherein there are provided first and second 32 optical

di sks having annul ar light transm ssive di sk substrates having a conmon
central hol e and repbtidahgdisksohavingrannalay Libgbhtnedansmissijvendiskits
representing recording information are transferred 5 onto said
recordi ng regi ons sybatuatesf havinanpeecommen| eentvalf hthe and pecerdéngon
those surfaces of the |ight transm ssive disk substrates which are provided
with said pits, anrPa#PREtiBnradidLly| inperyediateyreaéons, pPiksi ng and
attachnent on at |east one of those 10 . _sides of the light transm ssive
di sk substrates, WEPERe&PBUpREvracerdirg inferpatier:psd tréngfesradon a
portion around said central hole, and there is provided an attaching

appar atus for attathFAgSehe FEFerdang E%ﬁbﬂHSoBFi%%Fnﬂi%ﬁsahﬁﬁ?ﬂﬁthe

i ndi cation means to . each other as on od nmeans of an aghesive
Gheh thar the rof | BRETRRtIPRELLPS BEpoREavLdedath Lings Sarfacdl Sf"ERS

light transmissive disk substrates which are provided

a portig.mgﬁwﬁﬂﬁgﬁiuglsu face corresponding to sai i on menber (1le,

with said pits, an indication member is provided by one
of printing'and attachment on at least one of those
10 sides of the light transmissive disk substrates, which
are provided with said reflection films, and on a
portion around said central hole, and there is provided
an attaching apparatus for attaching the first and
second optical disks having the indication means to
15 each other as one body by means of an adhesive such
that the reflection films are opposed to each other,
characterized in that said attaching apparatus
includes disk-like elastic members (211, 221) provided
on nmutually facing sides of first and second pressing
20 plates (210, 220) for pressing outer surfaces of said
first and second optical disks, those portions of the
elastic members which face the indication members (1le,
12e) are formed of a material softer than a material of
- the other portions of the elastic members.
25 20. An apparatus for manufacturing an optical
disk, wherein there are provided first and second

optical disks having annular light transmissive disk

I



character'%%%g tfiaired@bed attachi ng apparatus i ncl udes disk-1ike elastic
nenbers ( gded on nmutually facing sides of first and second
pressing 2 l\! maqg ‘ 210, 220) for pressing out mm%
|
t

first and di sks, those portions of the TRIKSHEET WASHREEY thi ch
face the indication menbers (1le, 12e) are fpgmed oflla matREALACERLT t er Jit han
a material of the other portions of the elastic nenbers:—25" 20.

An apparatus for manufacturing an optical disk, wherein there are provided

first and second optical disks having annular |ight transm ssive disk 33

substrat es havi ng sulssnreres erdviatg hol coransh ek hcholyiamd recomding | y
I nternmedi ate regions, pits representing recording information are

transferred onto smegiores oindirapialipnsntyrrediatefregnspaits

reflection filnms are provided on those surfaces of the |light transm ssive
di sk substrates whepresentpinyireabnding sknfpmatiommyedizansierrader is
provi ded by one of printing and attachment on at |east one of those sides
of the |ight transmtsisaidizgconbing #FL0RMHkh mepns of A STARRERed Wit h

said reflection filns, and on_a portion around said central hole, and.there
i s provided an at teRFhIRF EPFp ks 3557 BEQ % PR 958 sﬁu’é‘lr}?f%sec‘bﬁothe

Toans of an adhes i VAR G ARSILES 1 LA TR Tt T e o POPHOREY o

each other, with said pits, an indication member is pro#ided by one

of printing and attachment on at least one of those

sides of the light transmissive disk substrates, which

10 - are provided with said reflection films, and on
a portion around said central hole, and there is
provided an attaching apparatus for attaching the first
and second optical disks having the indication means to
each other as one body by means of an adhesive such

15 that the reflection films are opposed to each other,

characterized in that said attaching apparatus

includes first and second annular recess portions
(21d, 22d) formed in parts of mutually opposed surfaces
of first and second pressing plates (210, 220) for

20 pressing outer surfaces of the first and second optical
disks, which parts of the mutually opposed surfaces
correspond to said indication members (lle, 1l2e), and
first and second elastic sheets (212, 222) situated
along said mutually opposed surfaces of the first and

25 second pressing plates (210, 220) so as to cover said
first and second annﬁlar recess portions, said first

and second optical disks being clamped between said

L



charact eri zed in that said attaching apparatus includes first and second
annul arfhj as e agd (21d, 22d) formed in parts of mutpally—epp
surfaces second pressing plates (210, 299,13@{552’0-;;\885&:\&
pr essi ng s of the first and second optijlcal dREREACERI ch
of- t he mut uaIIy opposed surfaces correspond 3 sai d U=nch For—mer
(11e, 12e), and first and second el astic sheets (212, 222) situated al ong
said nutually opposed surfaces of the first and 25 second pressing
pl ates (210, 220) so as to cover said first and second annul ar recess
portions, said firfirsthhmeeaubmptdledtidi shedta rnd |arpetheik ttoeeacdai d
34 first and second el astic sheets and attached to each other.

other.
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