;\]e3el F| (n6T39!8 J Ul 2002 1 PROTECTI VE COATI NGS FOR OPTI CAL DI SC
.INFCRNATICN RECORDI NG MEDI A, AND METHODS AND APPARATUS FOR APPLYIhEh?ﬁV%WZ
Backqground, of the Invention 5 This invention relates to optical dis
i nformation recording medi a such as conpact discs (CDs) and digital
“versatile discs (DVDs), and nore partilcularly to protecting the optical
surface or surfaces of such discs. 10 Sone optical discs receive nore than
t he usual armount of use and consequent handling. For exanple, optical discs
owned by lending libraries and rental businesses nay see such service. The
optical surfaces of discs in such use are subject to physical 15 danage in
the formof fingerprints, scratches, scuffs, etc. As such damage

accumul ates o di sc eventual |y beconmes unpl ayabl e and an
econoni ¢ Iossﬂmmmmww In view of the foregoing, it is an obj ect of 20
this invention to _ex he useful life of optic a nore
particul ar object 6?”%h|s i nvention to provide prﬁ;ﬂﬁMﬂ m e optica
surfaces of optical di scs. 8J UL 2002 - 2 SL i'nvention
These and ot her objects of the invention are acconpllshéﬁﬂﬁh accor dance
with the principles of the invention by providing renovable, and therefore
5 renewabl e, protective coatings for the optical surfaces of optical discs.
Preferred coatings of this kind have thickness in the range from about 5
mcrons to about 20 m cropgorRct 8ff aCbAVEnEHIENR t %; yoxi mately the
same as the refractive |ndqﬁw2? ogog -@ BRNC ﬁ pIAal AIggrtlon of the
disc, and a tensile nodypss M Dk abiynl 85671 Py 0= 000 p.s.i.
and which therefore hel ps nake € toa |ng easily Femovabre Trom the disc
(e.g., by the use of sone adhesive tape to pick up the coating and peel it
away fromthe degexswbliagebs thel Lhvshfathve coating nmaterials include
vinyl or vinyllike resins that are sonetines referred to as peel off

| acquers. Illsustrative coahusglﬁeéﬁedgnlf@iamgscﬁéxﬂpﬂutgﬂuaﬁguface of the
disc to be coated ing 2 ani ng d gn ar Iy
fhner porti on of MERETAFSERVKFFRE SYPAPARLE K o ti AR ts Yol € ng
liquid to fl ow radi dlibytaut veveatthe discssibee kndentnd f ugal force).
The disc SurfaC%aQ@XC&BSQlgetgrﬁggtecting the optical surface or

surfaces of such discs.

10 Some optical discs receive more than the
usual amount of use and consequent handling. For
example, optical discs owned by lending libraries and
rental businesses may see such service. The optical
surfaces of discs in such use are subject to physical

15 damage in the form of fingerprints, scratches, scuffs,
etc. As such damage accumulates over time, the disc
eventually becomes unplayable and an economic loss to
the owner.

In view of the foregoing, it is an object of

20 this invention to extend the useful life of optical
discs.

It is a more particular object of this
invention to provide protection for the optical

surfaces of optical discs.



(e.g., by blowing air on the disc while continuing to 25 spinit). The
coating material is then applied to the surface of the disc (e.g.,g@szmz
spraying that material in liquid farmonto the disc in the sanme general way
that the cleaning liquid may be sprayed on and concurrently rotating the
disc as in the above-nentioned exenplary 30 cleaning step). If applied in
liquid form the coating may then be dried or cured (e. g., in the sane
nmanner that the disc may be dried after the2above-descri bed 8 J UL 2002
- 3 cleaning step or by exposing the coating to ultraviolet ("U V.")
light in the case of U V. curable coatings). Illustrative apparatus for
coating an opti i A cture for rotating the disc about S
its normal axis of rotation, a structure for spraying cleaning liquid onto
the rotating disc, a strulttese drmd dilectobyeatdrgfnghgasni’bawient arkhe

rotating disc, a structure for spraying coatjn teriial .in liquid form
ont o thg rotat@ﬁ§QMé;,§%ﬁﬂi¥Psﬁ ?ﬁ:?ﬁé&?ovltggE Fn@riﬁcéﬁgéésgﬁiﬁﬁﬁd
(whet her cl eaniimydntquird oy wontiding i gemcyaspep ehfi themetheesurface of
the rotatin disc.#%;trols may be provided for automating or at | east
partly automat iffg< erkdiS %Eﬂgéﬁ%%tb?gfhEOVaFPSUQPEgﬁéFaFH§faces
cgrrpo[lents. ;Floﬁérdﬁte;rca‘lea:titb"@.t O]tPEé'iﬁeir']fW@n&bQﬂini;_ESOBSEHES ﬁmeldvgéivﬁus
advant ages wi e .nore appar.en romthe acconpanyin rawi ngs. an e
fol | ow %g det aitlhé&’ﬁ‘(?sscsrilg{)iw FERFR THOR R PQHL orBAf FRRGS LOBRPRRE 20
Description of dikedrsgwiangse 2hdt e lingea shab! LEi ggpebrvabtengl tMkew,
partly in section and partly in schemati ¢ bl ock di agram for

0
illustrative aSfftatifs T IR Bt 1RSEX P Sckhen QEESPdag%écﬁﬂth this
i'nvention. 16 Gpodtiom ¢ff Md fd Bk Seeid onatens eYeOhoduas! ARLEEERLAL I ve
portion of an illustrative qgtlcal di sc coated in accordance wth the

i nventi on. FIGP??Q%{%Qﬁﬁrﬁﬁ iﬂ%ﬂ@%!%ﬁ@a@o@opF$G%-Za§ﬁomph§boﬁéeéff9ﬁé
coating |ayers nefl dehinfa a8 | @il OB N0 4 £1DY edehb08bL BEFOBRI €RE dige. 30
Detai |l ed Description of the Preferred Enbodi nents The illustrative optical
di sc coating apfaatuPLFihdiie iHf Fi@re 129hestdestaPeuEAt BBFE ¥ thg JuL

2002 - 4 for sRRArd thd ghsr 100wy beremated. aTyensabkgceP.is rotatable
by notor 3Q to rqtate disc 100 about its normal central axis of rotation
102. Motor 180 AidSHAGHE ST IR MR L B 1%15%&?‘% HinYH PRatinvd-s
descri bed bel ow)i Kes ragitildreck byr&osuniot iés cokteyrd@. +6 ganpeell bgyi d
usable in clea3%$ a disc 100 to be coated is stored in cleaner tank 50 and
can be sel ecti %%ﬁﬁfﬁbed up to and out through di spensing arm 60 by punp

52 (which may be control I byt €d # L¥é tdYating methods include cleaning
the surface of the disc to be coated (e.g., by spraying

20 a cleaning liquid on a radially inner portion of the
disc while spinning the disc to cause the cleaning
liquid to flow radially out over the disc surface by
centrifugal force). The disc surface may then be dried
(e.g., by blowing air on the disc while continuing to

25 spin it). The coating material is then applied to the
surface of the disc (e.g., by spraying that material in
liquid form onto the disc in the same general way that
the cleaning liquid may be sprayed on and concurrently
rotating the disc as in the above-mentioned exemplary

30 cleaning step). If applied in liquid form, the coating
may then be dried or cured (e.g., in the same manner
that the disc may be dried after the above-described



10 40). Coating material in liquid formis stored in coating tank 70 and
can be selectively punped up to and out through dispensing arm 60 pyypap
72 (which may al so be controlled by circuitry 40). Blower 80 (which may
again be controlled by circuitry 40) selectively 15 blows drying gas (e.qg.~
air) onto the surface of disc 100. Excess cleaning or coating liquid thrown
off fromdisc 100 is caught by annul ar catchnent structure 90 and drains
i'nto waste tank 92. A disc 100 to be coated3di s placed on 20 turntable 20.
(To facilitate this operation (and subsequent renoval of the disc)

di spensing arm 60 nay be pivotable up or to the side out the way.)

Turntabl e 30 i scipaningt atep oy Lot @i ME atmaliskito 10Rtravidlet sc
100 rotating andngi §penshk rm.6Q,i.n pti ' 1, punp
52 is operated ?ogbghppchgR?nghlggﬁiég roﬁg%gﬁi}Bdggﬂﬁgﬁ%n%EQtf%§%bgh t he
free end of the dispensinglapmtoatdve reagiaaldtud nieer poatinn @i ¢heidasc.
The rotation of ,t i ses | eani | qui.g. ead_out, over and
cl ean the 30 en???g gh??ggggog Fkgigﬁg?%réﬁ%t%é?%ékﬁéhé%gi HeT ?Eﬁ??on
that initialby tesehvesalhexdlseardi mgtlatjwnd to stmeaxirentooueEra etge.

Cleaning liquid_ that.is thrown radially qutward off. the spinning surface of
thedise g icpeghihgoad6al ARl enk MG diad” SR B8
drai ned down i ntioreastagt ankr92ngAiaer fdissc did hase hestratsidididcient | y
exposed to cl eanin iquid, punp_ 52 is stopped and bl ower 80, is, urned on
Co bl ow dryi ng BRETEEUE. Sart FEEAYE neh s AR S A et 8y E e
surface. Mtor 3Atoaayheonbiatiénodicigt eandi sc dtihahuregfdhi sa thetyimg
operati on. ter bl ower .80.has._be oper.ated for, .a 10, sufficient time to
ary di so 1060 RS RBua dnads [rRET RS SRATAR YR R RS o punp
coating liquid Liqmidankpidd odtf drbom tthe diadddy afhtitd spenst gy ad1s60.

Mot or 30 rotateg d}_sc 100 durin thi.se[%rt:?ationcfso t.hat the COfti ng liquid
i's distributed o9BFIPhE S@Yf REePI8Y i SHTIRHAHE Fadthl1§2F hner
portion that inparalhyaneematesnqgt e ioperdting eqdnen Duties edgtoud\ny
excess coating Iiﬁuid that is thrown off fromthe outer edge of the disc is
caught by cat chABREF8FREcFAPROE6™4Td drained to waste tank 92. 20 Wen a
sufficient apount of coatFagthiequifdahaxdseat ipplireteiidhe discmatpory 72
is stopped. When_the coating | i %%q has.étrﬁgd out over thehs rfacehof t he
disc into the d&B8f ¥@F8PSt 93?3 FeF &Gari A5 PRFS  CRRBWEGT 8058 t0F ned on
again to bl ow daytogpgagiy deobeiniges eoat itng tiolHelwidy yWdealh pes$si bl y cure
the coating materi.al. tor 30 continue to.rot.ate disc 100 during this
operation of blgﬁéfréﬁggﬂft8§ 5%%%@F G &S RGP ohy enough to dry the
coating on disc 100, the blower is stopped, and 30 notor 30 is al so stopped
if that has notBaleéafeshedéptdone o fDitdee IIRiawi ] 60 i s noved out of the
way, and disc 100 is renoved fromturntable 20. If the other side of disc
100 al so regaires coati ngfFIthen dissa BAMplaf e talrevest ioareal anteyw aced back

oq turntable Zopggtlyaiﬁugeégg%ﬁ'ggd partly in schematic block diagram

form, of illustrative apparatus for coating optical
discs in accordance with this invention.
FIG. 2 is a simplified sectional view of a
25 representative portion of an illustrative optical disc
coated in accordance with the invention.
FIG. 3 is another view similar to FIG. 2
showing one of the coating layers of this invention

being removed from the optical disc.

30 Detailed Description of the Preferred Embodiments

The illustrative optical disc coating
apparatus 10 shown in FIG. 1 includes a turntable 20



that all of the above-described operations can be repeated for the second
side of the disc. Some coating materials nmay require additional p8dded®ng
to cure them For exanple, sonme coating 5 materials nmay require exposure to
ultraviolet ("U V.") light for curing. Any required additional processing
may be perfornmed with disc 100 either on or off apparatus 10. For exanple,
if UV. curing is required, a U V. light source may be provided for
directing U.V. ' 10 light onto disc 100 whiBe-it is rotating or stationary
on turntable 20. Alternatively, disc 100 may be renoved from apparatus 10
and placed in separate U V. curing apparatus. FIG 2 shows an illustrative
optical disc 10fcu5syppereoayi agdisn abdoitdabee cwiattledt.hi Fumtaitliecor0 I n the

particul ar enbodi j 22adiSC IS t WO--Sy VD .(whi ch
P orovnnt 1T s (POt 20018 b faGor?ao Iﬁg’c&:)g’?gjfﬁu?%éic\gg@og’%%ég e
plastic (e. g.,npuhytacdobbee)akagerf t2028adn1202.A doatom@d ayerd 20 130a
or 130b in acc i his.i Lon ¢ r.Qui.ded ,on .each of the

opti cal surfacg%ggggg?g%Eﬁﬁ%.&€%§§¥§H&§086rgpgg?%5%§ 6@r§a %nﬁigbtical
surfaces of 3hedel$cribednpslick) dasangenasofliledebpr icoht rodc rdtratuas, rvand .

scuffs. 25 The d, t hi ckness. of ch,laver 130 j.s inthe range from
about 5 nicron§P1%£§£%§tlh%uhgcggﬁggeTﬁg FéFPé&Pﬁvg Fﬁ&&xqu Sﬁb terial

of coating |ayersatiéd) is ptefedabhyclbensantaak e anhef ract ibee i ndex of the
underlying pl asti terjal _of the disc (e., g. about 1.55 .1 for use on
polycarbonate(ﬁﬁf%é$&§%i¥a%%§?? THE ?8n§PPegH6d§$6§u8% ¢ BfdtSe % |2 1ot
coating | ayers d8by spimef 82 abkyitkssayhee t0Ar@QQ leds by (iASUNttyandard
D638) so as, to rmt _the layers to_be.easily.pi ¢cked up and peeled off the
di sc (e. g.%6 BEE‘J %Pit?%@zmag§rbéinéna l&ﬁﬁ@s%@§mtéﬁeﬁﬁ94§q(ﬂPtC)and
aid in lifting ¢deet coqt tagkl a9 eandpcahf beheediegt)velyr pexdel &p FdGani
shows a | oop 140 of adhesive,tape (like _co ciall ai | ahl e cel | ophane
tape) being usetPt otBTPRER gfng??£88a?Fﬁg%Bg§¥rp aqép( éﬁu?qéhderlying
surface of discalldd.bdhemevesllad bgatipguliayer 400 .| apabsiet3® on whidiksc
need to be renewed, _the old | ayer l,ayers.are.renov e..d., .as .shown in
fre 3y, and iR sty becoatEhoRledoby FidhtansTe a0l Shibesae 0 w th
FIGS. 1 and 2. Fswexdnpleg §8ss (eny.beadanecaaoh themeua fhae ofediidicsc i s
returned to the i@ndig Iibrai ot rental business th ttggps it'fﬁg i table
coating materiat ¥ ar " JTHET af éaﬁfﬁgsPFigaa ¢deett ISaEGUHEY & Yhe
nost part 15 t hébssc npt@erisal saagketvbgpybnnulernyhthanedtr etimzctupeargd es of
sui tabl e connerci$Jlé avai l aple m er%al% bgclude Silatect available from
Tryl aner | nteri2it? ofaf*df BRAFAsVPHE, “RE rk, Aquapel| available from
Morton International of Ardisentlotfto@emangtedndsDpCaSedl#@0 20 avail abl e

from Dai ni n lnc. em cal s,of ~Sai.t apa, Japan. |t w.l.l be understood
that the t Booi IR FERERI0r 11 188r ERrubtbReen R3S pbepRsaon Ak

i nvention, and s$tideqaenbusemodali cft thesdiarn)bdispeashing laose 625 malyi | | ed
in the art without departing fromihe o] an pirit aof the. i,an)
For exanple, se %f%&%8€?§£%ngPn%ra#ﬁstﬁgk§§ang§§ %é? H%yﬁgedTP%%&%%ge

cl eaning and co#®iig themidstategrebervedteFdiced 180yiabgugasxfirsorhdd.onwer 80
is optional an not b o_n Lt.her _foll ow.n he. .appl i.¢ati on of

cl eani ng quuigngggf%+%%m§%g fﬂgggggpigg?i§ﬁsggk88§?i%§klgguﬁ% g%%both.
Mot or 30 med5 bepesitiohl sdowy thrELGLr ¥, 40utmp Hat dse oghesa@ tBED tat puap ous
speeds at differ

Iiquid, notor c@g%niﬁgggbgggé ?§8Hpkgnkd%biﬁ% gh%pgﬂ%iQ%f%hg%p@Héua
free end of the dispensing arm onto a radially inner
portion of the disc. The rotation of the disc causes
the cleaning liquid to spread out over and clean the

30 entire surface of the disc from the radially inner
portion that initially receives the cleaning liquid to
the extreme outer edge. Cleaning liquid that is thrown

radially outward off the spinning surface of the disc



-e 30 may .rotate disc 100 relatively slowly. After an annular ring of
.coating liquid has been deposited on the disco dispensing of that Ii?uid
may be stopped and the rotation of disc 100 nay be substantially 8 .1t0 7002
accelerated to spread the ring of coating liquid out into the desired
‘relatively thin coat over the surface of the disc. 8 J UL 2002 _ g _ The
I nvention C-laine Is 1. The nethod of protecting an optical surface of an
optical disc conprising: applying a renovabl e coating to the surface, the
coating being selected and applied so that” i does not interfere with
reading information fromthe disc via the coating and the surface, said
coating being a,liquid when initially applied to said surface. 2. The

net hod defined A g?&ig?ﬁtl SRR EIES T S I YRE U e nt i 314 t ea EBadi AgWhen t he

coating may havenbecqret@amaged;gsand repeating the applying step to apply
another coating to the surface. 3. The nethod defined in claim1 wherein
the coating conprises a pédltesdt Aisscddér hap brrn nuthbic e f hedexposedi m 1
wherein the coatbngiibanapR 18¢ud,h KNS Ssd dp A die 1640 ghoyt 5
to about 20 mcrons. 5. @%e et hod efined in 2?5%%?1.Wﬂggg?ﬁ$?ﬁg]goa¥%ng
is sel ected Po RHYBedppRokionBleMy dyd ngamR s efg ot @l hdextastihiéle materi al

of the surface. t fd i ;8] Jsﬂgﬁg int fractive
i ndex of the cogtgfﬁégi%sg%agggo%r?ac?gﬁy %}%Sﬁ{# : C:é het%%égg ?n%éyi n
cl ai m 1 wher ei nCoh&lnegsitioe resdfeusiisc IO «bating fhis edsyiman 100, 000

p.s.i. operation.
After blower 80 has been operated for a

10 sufficient time to dry disc 100, the blower is turned
off and pump 72 is turned on to pump coating liquid
from tank 70 out onto the disc through dispensing arm
60. Motor 30 rotates disc 100 during this operation so
that the coating liquid is distributed over the surface

15 of the disc from the radially inner portion that
initially receives the liquid to the extreme outer
edge. Any excess coating liquid that is thrown off
from the outer edge of the disc is caught by catchment
structure 90 and drained to waste tank 92.

20 When a sufficient amount of coating liquid
has been supplied to the disc, pump 72 is stopped.
When the coating liquid has spread out over the surface
of the disc into the desired relatively thin coating
layer, blower 80 is turned on again to blow drying gas

25 onto the coating to help dry and possibly cure the
coating material. Motor 30 may continue to rotate disc
100 during this operation of blower 80.

After blower 80 has operated long enough to

dry the coating on disc 100, the blower is stopped, and

30 motor 30 is also stopped if that has not already been
done. Dispensing arm 60 is moved out of the way, and
disc 100 is removed from turntable 20. TIf the other
side of disc 100 also requires coating, then disc 100

may be turned over and placed back on turntable 20 so



8 J UL 2002 - 10 8. The nethod defined in claim21 wherein the applying
conprises: depositing coating material in liquid formon the surfacguU@qgm
curing the coating material on the surface. 9. The nmethod defined in clarm
8 wherein the depositing conprises: formng a |localized deposit of the

- liquid-formcoating material on the surface: and spreading the |iquid-form
coating material out fromthe localized deposit over the surface into a

| ayer of substantially uniformthickness. -1 _-The nethod defined in claim?9
wherein the form ng conprises: making a ring of the |iquid-formcoating
material on the surface, the ring being substantially concentric with a

central axis of trgkaklonoef chae ove- U Aiked i Bl g on- 2 ragi al Ly

i nner portion of the surface; and rotating the out the central axis
to cause the |i§8P8afFeEmiesattingg sesoad fide of dig adist!y out fromthe

ring pver-the sgrface._1ISO%Qecg%%@wé(ﬁﬁﬂéyggﬂ§1ﬁa§ﬂfgékg¥§y§%5Higg%gyring
conprises: blowing drying gas on the coating material. . The neiho
defined in cl ai RFRCREFLREr Coompriesithgm. &Far 194amOl -sdre cd@@itiag t he
surface priog tQ.tBe; 3PR! ¥a¥9require exposure to ultraviolet ("U.V.")
light for curing. Any required additional processing
may be performed with disc 100 either on or off
apparatus 10. For example, if U.V. curing is required,
a U.V. light source may be provided for directing U.V.
’ 10 1light onto disc 100 while it is rotating or stationary
on turntable 20. Alternatively, disc 100 may be
removed from apparatus 10 and placed in separate U.V.
curing apparatus.
FIG. 2 shows an illustrative optical disc 100
15 with coatings in accordance with this invention. 1In
the particular embodiment shown in FIG. 2, disc 100 is
a two-sided DVD (which is somewhat like two CDs bonded
back to back). Thus disc 100 has two plastic (e.qg.,
polycarbonate) layers 110 and 120. A coating layer
20 130a or 130b in accordance with this invention is
provided on each of the optical surfaces of disc 100.
Layers 130 protect the permanent optical surfaces of
the disc from such damage as fingerprints, scratches,
and scuffs.
25 The preferred thickness of each layer 130 is
in the range from about 5 microns to about 20 microns.
The refractive index of the material of coating layers
130 is preferably the same as the refractive index of
the underlying plastic material of the disc (e.g.,
30 about 1.55 .1 for use on polycarbonate optical
surfaces). The tensile modulus of the material of
coating layers 130 is preferably less than 100,000
p.s.i. (ASTM standard D638) so as to permit the layers
to be easily picked up and peeled off the disc (e.qg.,



13. Apparatus for protecting an optical surface of an optical disc
conprising: a structure configured to apply a renovabl e coating thy@FZWZ
surface, the coating being selected and applied so that it does
interfere with reading information fromthe disc via the coating and the
surface, said coating being a liquid when initially applied to said
surface. 14. The apparatus defined in claim 13 wherein the coating
conprises a peel off lacquer. 15. The apparatus defined in claimi13 wherein
the coating is applied with a thickness in the range from about 5 mcrons
to about 20 mcrons. 16. The apparatus defined in claim 13 wherein the
‘coating is smbﬂnwﬁﬂQQ)&mv@dbggxmﬁlhapelyothelsanmorehdaamdulnrMex as the

material of th f 7 p us_def.i.n im wherein the
refractive |ndg& %glﬁﬁet%%af?ngl?g gggg%xﬁﬁanFy%% 5§lsf 8."°Fhe appar at us

defined in cl aiena® Wherki@. t heshewsi delaogullys off tahlﬁe@dartel It@pé 1es& t han
100,000 p.s.i. 19, The ar at us qﬂglned En §Iainkl3ﬁ$hgrein t he

struct ur el conf | GUFEE 1973 3RS abR &1 8BREMRg CaBRpr PEELT USEY 89 L 2002
- 12 afirs gumslnmmthlﬁtonmétgmgeﬂayerdeﬁOaiUpceaﬁim@emmwﬂéﬁﬂyﬂn@ l'i quid
formon the surfac The apg@gatug def i ned LA wherein the
first substruct%ﬂe&?) e edtSC i ZBREREg68i £ Sfcpﬁelpﬂq&lgerFHicoatlng

material on thel spsrface30 and ahetetnnébe sbrbet veaeweds,i gheed 1o lapply a
renmovabl e coating further conprises: second sﬁgstructure conflgured to

spread the |iqfitd-fo¥eh Tds n eW@N%ﬂ FBut PFORTPHB LBcdilCzed)def®sit over

the surface witdhsubssanis atéyoaedons tbseknpss. aBbveThe 2pPARUSEl i ned
in claim2Q wherein the second substructure conprises:, conponentry

configured ¥ rMbitdt & 1% dt stGbdut AT aRKETPREL h thRScRadh edld&?el gach

concentric. 22.¢ike 2t edwisd defsaedsi Be@h@h@dziowﬁﬁéeu%nbh%gl QG&rizA8d
deposit is a ruﬁg substaﬂélall concentrlcsmﬁth the axis. 23. The apparatus

defined in clai%h FEFWR RS EORDTi Siag: ©

Suitable coating materials are generally

classified as peel off lacquers. For the most part

15 these materials are vinyl or vinyl-based resins.
Examples of suitable commercially available materials
include Silatect available from Trylaner International
of Gainsville, New York, Aquapell available from Morton
International of Strullendorf, Germany, and DIC SD 1700

20 available from Dainippon Inc. & Chemicals of Saitama,
Japan.

J It will be understood that the foregoing is
only illustrative of the principles of this invention,
and that various modifications can be made by those

25 skilled in the art without departing from the scope and
spirit of the invention. For example, separate
dispensing arms like arm 60 may be used for the
cleaning and coating liquids if preferred. Forced
drying gas from blower 80 is optional and may not be

30 needed, either following the application of cleaning
liquid or following the application of coating liquid
or both. Motor 30 may be controlled by circuitry 40 to
rotate disc 100 at various speeds at different times.
For example, during dispensing of coating liquid, motor



conponentry configured to clean the surface prior to operation of the
~structure configured to apply a renovabl e coating. 24. The apparatus
defined in claim23 wherein the conponentry conprises: a first subst@yJdt dtle
for applying cleaning liquid to the surface. - 13 25. The apparatus
defined in claim?29 wherein the conponentry further conprises: a second
substructure configured to rotate the-digsc- abcut an axis wth which the
disc is concentric during operation of the first substructure. 26. The

apparat us debi pe¢ dtelt m:%vdmaé&éhfvegpememﬂyy caffpersest a further
SUbS”!JC“” 9P£ﬁ‘8' Le 2BRkYn fl'l‘a?ﬂ (Hl'he s)"h?‘éiezga&ews}@@as%f ace after

operation 0O |rst su structure apparatus defrned 1n claim20
wher ei n th&hﬂnﬁmsmpt@repenaﬁnguoéduhaunﬂmqumdrmmpv@@letcppédngnﬁurther

conpri ses: third substructure fi to.apply_a flow of drying gas to
t he surfacéﬁﬂt%ﬁt%ﬁ%Q%t?g deCtﬁ@% n%’tﬁﬁﬁ%ﬁkﬁﬁ+%11 $8. An optical disc
conprisi ngzdlidsitédyes Spreadnithg cmtrig:aif Yed £eded| Bigecar dead
information; and a renovabl e coati ng a surface of the first Iayer t he

|nfornatloﬁmiﬂrkﬁ%uﬁ@%h¥¢9 FééééﬂM@HMwiﬁ%WMFQﬁ%COY%¥oE@ﬁ $H&fe64ti ng and
t he surfacg %ﬁkg goating being a liquid when initially applied to said
surface. optical disc defined in claim28 wherein the coating
conprises a peel off lacquer. 8 J UL 2002 30. The optical disc defined in
claim 28 wherein the thickness of the coating is in the range from about 5
to about 20 m crons. 8,1 UL 2002 - 14 31. The optical disc defined in
claim 28 wherein the coating is selected to have approxi mately the sane
refractive index as the first |ayer.



32. The optical disc defined in claim28 wherein the refractive index of
the coating is approximately 1.55 .1. 33. The optical disc defined in claim
28 wherein the tensile nodulus of the coating is |ess than 100, 000 ﬁdﬁ“i ]
34. The optical disc defined in claim28 further conprising: a seco é@
containing optically readabl e recorded igformation, the second | ayer being
adhered to the first layer on the side of the first |ayer which faces away
fromthe coating. 35. The optical disc defined in claim34 further

conpri si ng: S r.eno l.e C jng on the surface of the second | ayer
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repeating the applying step to apply
another coating to the surface.

3. The method defined in claim 1 wherein

the coating comprises a peel off lacquer.

4, The method defined in claim 1 wherein
the coating is applied with a thickness in the range
from about 5 to about 20 microns.

5. The method defined in claim 1 wherein
the coating is selected to have approximately the same

refractive index as the material of the surface.

6. The method defined in claim 1 wherein
the refractive index of the coating is approximately
1.55 +.1.

7. The method defined in claim 1 wherein
the tensile modulus of the coating is less than 100,000

p.s.i.
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8. The method defined in claim 1 wherein

the applying.comprises:

depositing coating material in liguid
form on the surface; and

curing the coating material on the

surface.

9. The method deéfined in claim 8 wherein
the depositing comprises:
forming a localized deposit of the
liquid-form coating material on the surface; and
spreading the liquid-form coating
material out from the localized deposit over the
surface into a layer of substantially uniform

thickness.

10. The method defined in claim 9 wherein

the forming comprises:

making a ring of the liquid-form coating
material on the surface, the ring being substantially
concentric with a central axis of rotation of the disc,
and the ring being on a radially inner portion of the
surface; and

rotating the disc about the central axis
to cause the liquid-form coating material to flow

radially out from the ring over the surface.

11. The methecd defined in claim 8 wherein
the curing comprises:
blowing drying gas on the coating

material.

12. The method defined in claim 1 further

comprising:
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13. Apparatus for protecting an optical
surface of an optical disc comprising:

a structure configured to apply a
removable coating to the surface, the coating being
selected and applied so that it does not interfere with
reading information from the disc via the coating and
the surface, séid coating being a liquid when initially
applied to said surface.

14. The apparatus defined in claim 13

wherein the coating comprises a peel off lacquer.

15. The apparatus defined in claim 13
wherein the coating is applied with a thickness in the

range from about 5 microns to about 20 microns.

16. The apparatus defined in claim 13
wherein the ‘coating is selected to have approximately
the same refractive index as the material of the

surface.

17. The apparatus defined in claim 13
wherein the refractive index of the coating is

approximately 1.55 %.1.

18. The apparatus defined in claim 13
wherein the tensile modulus of the coating is less than
100,000 p.s.i.

19. The apparatus defined in claim 13
wherein the structure configured to apply a removable

coating comprises:
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surface, and wherein the structure configured to apply

a removable coating further comprises:

a second substructure configured to
spread the liquid-form coating material'out from the
localized deposit over the surface with substantially

uniform thickness.

21. The apparatus defined in claim 20
wherein the second substructure comprises:
componentry configured to rotate the

disc about an axis. with which the disc is concentric.

22. The apparatus defined in claim 21
wherein the localized deposit is a ring substantially

concentric with the axis.

23. The apparatus defined in claim 13
further comprising:
componentry configured to clean the
surface prior to operation of the structure configured

to apply a removable coating.

24, The apparatus defined in claim 23
wherein the componentry comprises:
a first substructure for applying

cleaning liquid to the surface.
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26. The apparatus defined in claim 24
wherein the componentry comprises:
a further substructure configured to
apply a flow of drying gas to the surface after
operation of the first substructure.

27. The apparatus defined in claim 20
wherein the substructure configured to apply a
removable coating further comprises:
a third substructure configured to apply
a flow of drying gas to the surface after operation of

the second substructure.

28. An optical disc comprising:
a first layer containing optically

readable recorded information; and

' a removable coating on a surface of the
first layer, the information being optically readable
from the diec through the coating and the surface, said
coating being a ligquid when initially applied to said
surface.

29. The optical disc defined in claim 28
wherein the coating comprises a peel off lacquer.

30. The optical disc defined in claim 28
wherein the thickness of the coating is in the range
from about 5 to about 20 microns.



| #ml0v@ () - !#ml0% & ()- ! 10%@& ()-! Y10%@8 () - EEEQFRFSFTFbFi Fuv7!
2107109 ()- ' 10%& ()- 10@@ 10@@ 10@@ 3ylOo%@a®' ()-' 10%@& () - 3010%@& () -

i FFGNGF GGH <uV7! 10! FMLO%WNVE' () --@ 310%&' () - F10%&' () - FALO%&' () - 8 JUL 2002
SI0%& ()-!Fs109%& ()- HHI I ~<uVv7! 10! FMLOWNVE () - @ 310%& () - F10%& ! 3

T (109 ()-!F39%40%& ()-S!' FMLO%& ()- @ Nornal " "Headi ng 13]c" "Headi ng 23] c"
"Headi ng 33]c" "Heading 43]c" "Fbadiﬁgl§3rc" "Headi ng 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font

9$++- 15/ : >SCFILNPRTVXZ\ ~" bd4[ ] +4>] 345678 Vb " &) - 00a2W5| 688M ==0@};

CEi FHI 9: ; <=>? @\BCDEFGHI -J KIINMORGRSRAMIETE nide £ Need RbnaaAeiml @8uri er New'h

Root Entryﬁg&??&ﬁﬁﬁ%&éﬁ s (V'é)gélécéQ§2§§5ﬁg§g:épproximately

<=>? @\BCDE
the same refractive index as the first layer.

32. The optical disc defined in claim 28
wherein the refractive index of the coating is

approximately 1.55 £.1.

33. The optical disc defined in claim 28
wherein the tensile modulus of the coating is less than
100,000 p.s.i.

34. The optical disc defined in claim 28
further comprising:
a second layer containing optically
readable recorded information, the second layer being
adhered to the first layer on the side of the first

layer which faces away from the coating.

35. The optical disc defined in claim 34
further comprising:

a second removable coating on the
surface of the second layer which faces away from the
first layer, the information of the second layer being
optically readable through the through the second
coating and the surface of the second layer.



