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28. 1. 87. (I ‘8503679 .
Descri ption "METHOD OF BALANCI NG AN OPTI CALLY READABLE STORAGE DIZ$C.AND A
DI SC BALANCED BY THE METHOD' The invention relates to a nethdd OT)‘lbéJ\gﬂﬁ-Lng
an 5 i nt er @gapgyabl e optically readabl § storage di sc whose SerEntre
Is situated eccentrically of the disc. The invention relates partrcularly
to a nmethod of bal ancing an interchangeabl e optically readable storage diysc
of the kind (lmesetipafiber referred to as the "kind described") conprising‘a

flat transparent su [ 0, si.d nd_a circul ar _periphery,
a recording |ayer m@%@:gﬁ%\é‘%ﬁ% %éé%&ﬁﬁ&ggﬁgﬁqaﬁ?%@?&f’@&am and
which is situated on a flat ANDJ& RESCt BALAGBEB{BYATHE METHOD'Er which is secured
to a flat side of fae; SHstsalR 10648 ' ry. of by annul ar neans
at a distance fromat |east that P%rfgg%emlggé‘l'dfggoyﬁa%{%f@r which is 15
intended ¥ or ABEYFEPAGSaLIR midsablivagadabde storpaecdiss ehdeonass [cetwmen the
substrate andikheituaved ,ecedskdic@i BCbEVEneC i £NT @& NthlvBhe fRARSIAMUCh form

t of th I d i ch t edge portion with an
Pt or nal - anBPEFRARERY e T BERBPe (iR lenatos v Kk SERRHEbYe (IPEAeLLy

substrate. Theadablenstcagaldiceref aheskiid (hdreifafie® agferdedCtddakatweed by

t he nethod. A I SGwPf l.bd r i I sgl gsed i.n, . for
exanpl e, Japangg‘-eIir ggfgce%b%ipgIcioégﬁs}ghgﬁﬁ%ggﬁggﬁa eélgtss‘& %g?rrea ing Japan,
Vol . 7, N®. 1818 Fidys andi1sFircylar pesiphegsl) retrrdinerlayerditsichcommpibeses
two flat di scns@ffaIenS1oMILCH 1B 8 SRQYEESh blar2nd wﬁ%%higté%%?% 3n_gdhesive

with the aid gi mgﬁrposeg concentric annular nmeans in the formof annul ar
spacers. Thes& &nf Aot SURFEFater h FOYe RSN Iefereradore afdahaddet he
ci rcunf er enceobftheheulsitragmedir Sthe pesipheggerhdicssf Wi Sihdlags weas ssed nost
frequently ungi [ ubst.rates and,i.ni ey posed
concentric an%%taarqgévpf;%énr gt \CR%IQ’(Q:% tz‘(rzg é%%urg%a&%séog%%’gﬁiﬁ ﬁlglyeﬁf%§n§)of an
adhesi ve 5 seelusned 4£qy72ec@ding) inheuch devashithht faaspece He ewdoedd space
each of the gbéSmesUbR sabHiTaks HaOVRIQAVIE ] 1nd FERQEHI VO ckéé{%ger;r&}ti%éa
S

t wo-si ded storage djisc i s obtained, one substrate serving a
cover for the®tfAMfelrighiprmpart of,shaannuisy sgangiad whichygomprise an

outer edge portion with an external diameter which is larger than

that of the periphery of the substrate. The invention also relates
20 to a storage disc balanced by the method.

A storage disc of the kind described is disclosed in, for
example, Japanese Patent Application 57-172541 (Patents Abstracts
of Japan, Vol. 7, No. 18(8-170), (1163), Jan. 25, 1983). The
storage disc comprises two flat disc members which are secured to

\_ 25 each other by an adhesive with the aid of interposed concentric
annular means in the form of annular spacers. These annular means
are arranged near a cenﬁre hole and near the circumference of the
storage disc.

A storage disc which has been used most frequently until now

30 comprises two glass substrates and interposed concentric annular
spacers which are secured to each other by means of an'adhesive,
see US-PS 4,074,282. On the side which faces the sealed space each
of the glass substrates is provided with a recording layer. Thus a
two-sided storage disc is obtained, one substrate serving as

35 the cover for the other substrate. Another storage disc of the
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specified type is described in the Applicants' previously filed European
Pat ent Applications 0,117,576 and 0,118, 146. This storage di sc conprises
only one transggtfﬂﬁ.substrate. The cover 4s made of a thin al yyyg; sheet
materi al- and the annular means are 5 integral with the cover. he cover
S hatgshaped the brimof the hat having the function of said annul ar

nmeans and the @b&arfia@r&ylpenidoebwiseamﬁddﬁé ARpiNRnesOSre}Mfus1FSRged al | Y

when gl ass substrates are e rise due to _the eccentric
| ocat ?on of th&“HHRSE™ céaﬁtef"ér%f’ﬁ/ % ?gégggaé’%d 8,144y SThig sperage
attributed to dése eosprizesesnly éier st#x}s,pagéxasSuismwecorrbaroatzeyalsymiﬁegh
speci fic mass, .80, Lha} a%.h#xg{)ﬁxfn %%@tﬂit%'rﬂfin&”&e able 10 e LV rise to

conparatively Par ge out-o ance forces Second cause s that it is
difficult st o mhRteexel Ufidhathy geversybthe goeethis|hag-ahgneds e'd'tEI bris aficthe

parallel 15  n3haRQing thE ﬁfn@§§ons%§téaga Al B YRS tnat ﬂie\MoHlerbs rtion
substantial |l y wedge-shaped, resulti ngrl n an eccentric nmass distri But | on of

the substrate. PRIHBPPHRETS EEARs&RT SUPREFatet that stor age di scs conprising
gl ass substrates rrm;p&kﬁ\aelﬂlamaﬂtgirasscﬁubuarett@ssa%ﬁeﬂmdyahIg/:oBﬂexfsrrhaild are

rotated at conpay al at | veléé gﬂeqréc(s:gnet%gs Pop()__agpon of | r?neZS or cg’:(x) reg tions/sec.
In the case of & one-side I'SC, even 1'S 'O &8¢ gl ass

but, for exanpetorage disgl aslhiésmayl bejattrabuted th fvBFtavst cau:seensmi@stltyat t he
mass centre. copiipdsdgss %é&ﬁd&aﬂ&eﬁgtﬁ?ghﬁlmﬂé GRbs CR! Efae WgRa plurality

of disc rrenbers such as a substrate and a cover or two substrates, 25
ane jsecur ed t 0CEeRYETLRIdRs ameelinble| trgivRiniep 5P, correrapinely| LaFsai ns at
providing a si Bﬁ)i-QfaBdlahBEXmBSé veanaidead d&fusbaﬂsaﬂﬁdﬂ’lgtafb ldmf.elrc@xmaraeabl e

optically readablef %ora e disc f t%ﬁ d descri P €ntre S
situat ed eccent?iCaftyeof & asscﬁusétr "ﬁo?i p§5£5‘f’ n§ 1“8 }ﬁ ention
30 conms i sesharerr e'mel nyedsheeadornefr ithe tspbefratieewiids be (ﬁelrbuatbyllmcal |y
and sel ecti vel ¥e<{%%'lf9%{éﬂlﬁ ppgsmeﬂ@ i&qm LOGREDE GRLL VA CHENTEL @ Al MBans

or by securing bal ancing nmass theret
_substrate. A further cause 'i{s the fact that storage discs

comprising glass substrates may have diameters of up to

substantially 30 cm and are rotated at comparatively high speeds up
20 to 25 or 30 revolutions/sec. In the case of a one-sided storage

disc, even if it 1s not made of glass but, for example, of a

plastics, it is rather difficult to ensure that the mass centre

coincides exactly with the geometrical centre. When a plurality of

disc members, such as a substrate and a cover or two substrates,

\_/ 25  are secured to each other, the problems multiply.

The invention aims at providing a simple and inexpensive
method of balancing an interchangeable optically readable storage
disc of the kind described whose mass centre is situated
eccentrically of the disc. The method according to the invention

30 comprises correcting the eccentricity of the mass centre by locally
- and selectively removing portions from the protective
circumferential means or by securing balancing mass thereto.

The advantage .of the invention is that in the balancing of the
optically readable storage disc a part is used which is present

35 anyway, namely the protective circumferential means. In many cases



The advantage of the invention is that in the bal ancing of ihe, optically

readabl e storage disc a part is used which is present 35 anyway, nhanely
the protective circunferential nmeans. In many cases 18. 5. 88. )

3 " 18.5.88 8503679 the substgate in itself isas% Ui table for
bal anci ng purpdses, for exanple, for nounting an additionall bal anci ng ness

on the substrate or, conversely, renoving mass fromthe substrate. Thi EU

applies in Panhi Gk@fate0id @5abh 1SURR 52l fabLe Ardiabh a5 pbspo%%e?r%e from

the 5 substrate and which is disposed on the circunference

storage di sc ®*ameyt 9T BRYRALIRT 13y 2dditdopel bakancipg fmasenRn thesubestatei s t hat

bgljanci ng is oetfmbeﬁbeay,tmopard ﬁbeg-xfromh@esasser@&ef ecﬁisofapwrsevm\g or

addi ng mass is part| r e case of. interchangeabl e

tor age i sc @it THTET to rsBRE LBl PORS WGL eI BIPATENE | PR ® (i s
i s an advant asgestriaée carglewh fvhs és stispegpe dn stbe fircemfrrepce tafonlse se¢aragehe

centre of the;dl sig WATNa |y g(ﬁ)éepequs o fBLG&J&hS purpose. In contrast, in the
[

case of magnetic SC nenories wt rat her than int erchangeabl e,
storage di scs balfaffiérthgrhidvaptage éFf’é@f‘e‘@Plaﬂct"rﬂeW Rfdectnd ot thels

central hub ogpfnksy, ehard|the Usrfer oB38mctafa - rTHEdi'nBVﬁibtsl 98 @lrgesqr ovi des
an i nterchangeabl e, opti cal i}éﬁreadab*e storagrg |sc whi ch Jﬁs bal anced by the
t

met hod accor dPRPEASHRRE TRt Fa55. ©°F inbnecha itheteraee (H&cs dPage di sc
accordi ng towhieh 2be scopﬂvca‘nthe)rinsemﬁoanfwllamweﬂanﬂnands taincagvantagd, ve

circunferent yal, dﬁ?aﬂﬁesﬂrgtotrgggtﬁ%s GRNE! hd %Ftdiomédr?et '?’:‘ie ckﬁ'ﬂ-e""ﬂ#c has

portions removed fromit al anci ng mass secur e 0 correct t he
eccentrici t ydbsc whichmay beensed for t"Hé RNNPOSeThiln ¢ @tfh%t,snm*@ssase \J

enbodi ment  Obt thMRInEt I-A9EC dieﬁ&rﬁ%cﬁfm Fﬂﬂxéd() FMeanféRt ﬁ%rcﬂ'é]ﬁze'a’@e,
protective ci rcurnc erenti al, nmeans annul ar, ep%ns conpri se

merely a fLaf'7395 rscs WManraine Hﬁ% eeg ftfﬁ&’fed( ﬁE ht,eoﬁ??“]tﬂﬁ'f oflly to a
smal | exg ent cemtrialbehuta<seé Ifoeréxaap ben diSEPS tsbe'saa,moem ricity of the mass

centre of the St3h@Ofhvdhifon blshBRoVHes P IHLIRAENG a8 %pti0IAGe di SC

according to
readable storage disc which js balanced by the method according to

the invention. _
In one embodiment of the storage-diéc according to the
20 invention said annular means and the protective circumferential
means are together constituted by a flat ring which has portions
removed from it or balancing mass secured to it to correct the
eccentricity of the mass centre of the disc. ' This is the simplest
embodiment of the storage disc according to the invention. The
25 protective circumferential means together with the annular means : o/
comprise merely a flat ring of a minimal mass, so that they
contribute only to a small extent to the mass intertia and to the
eccentricity of the mass centre of the storage disc.
In another embodiment of the storage diéc according to thé
30 invention the annular means are provided with an outer
circumferential edge portion which extends perpendicularly to a
flat annular edge portion at some radial distance from the
periphery of the substrate and balancing mass is mounted against
the outer edge portion to correct the eccentricity of the mass

35 centre of the disc. Said outer edge portion can take up the



30 i nvention the annul ar neans are’'provided with an outer
circunferential edge portion which extends perpendicularly to a flat
annul ar edge portion at sone radial distance fromthe periphery of the

substrate andaBa{ g3¢i ng mass is nmounted ggainst the outer edggsgggdd on to
corréegt -the eccentricity of the mass 35 centre of the disc. ai d outer
edge pgstion can take up the 28. 1. 87. 4

8503679" cgn_]c r céngAlfugar €esceer prhauedd byf the glbﬂr&liﬁ'g hnﬁsgﬁ_sgn thi this

respect, bal angin i s, mount ed preferably.on fhat side t he outer
edge- portion W ?%%t@%sanf%“g C&t ?% '?)°f“nf?£ p§¥%ﬁ’§5 d’f‘s'gl.‘at Tg%e &En’flﬁ f ugal
forces now ur geterhedgmipantiongwivechs fanpai tist chiereouf etheesitpraperdison. Ther :
mounting and SeqiiiGghi0abANG! Al W8S HOMPALALIkChiss® bl B BRNILAHES MBY be

used. |If the outer edge portion has the shape Of an ufinterrupte
outer edge, tff8® PPBYA®es total freedomas regards the |ocation where

bal anci ng nass i s FeemGacidy aadl@Reurik® valB3neify absy cohpratBesydbSigikebut i on
of the storage %ic r enai rge sub taﬂ{el Ilg/ s¥rmetr| cal despite -tne presence
of the prot ectFVEIEPTS BAY e iBTL afﬁg. UERF ce988sPYITd o RPNty &P RfaLEi f the
storage di sc showlidtéxrupsédintecilan @mer sidge, ouHiy pioviides oedle\fasédoahi ch
side faces upyargds,gi g Rakang Qn?e %”Wéﬁcg%%g% g”i% PRGL8 %, §‘<§= 15

storage discs_are centred on one s means which differ from
t he centni ng FEsfiesadbbh thee meshadisstihutiom of hthie ehenagehdisst vemadesdi sc cannot

be bal anced pgdstaht 42135 0syime OFIRE P Me381 FBi the Dt e b 0P SiHEC BFb leb 1 JaO
bal anci ng o_per,flt | ort]s whi ch are necessary. Therefore, IS I.nportant that

h |t
bal anci ng masSIREARIEREFLAPEARYr Sfs hagidba iveBtrgs shey HE thRoSEITR8E of the
st orage di sc. dfsthehéutdnbs tafladded bm\omBtside wily i0QW bfrdlesant kRted N nore

detail, by WaXicﬂf f%%”ﬁé&ard&“ +uh:i;1 ft{eaiiggg ngt n tttl:'\g éja{‘l%y\m.cﬂgs?aihQn%i S0 Figs. 1
to 6 are perspective and partly sectional sviews ol §Ix Ionterchangeabr e
opti cal | y5 r easitdriage stiscaaredeedsed mrodye redde vl tRScentring/ @ptisowhidin t he

various fi QUF&%%fi?rfﬁ%ﬁpEﬂgﬁc@H:ﬂ¥%§tﬁééﬂeafort@ﬁé D2HE: side. 1In that case

the storage disc cannot be balanced perfectly and a compromise must
" be found between the two balancing operations which are necessary.
~ Therefore, it is important that balancing mass can be removed or
20 ‘added on each of the two sideé of the storage disc.

Embodiments of the invention will now be described in more
detail, by way of éxample, with reference to the drawings, in which
Fige. 1 to 6 are perspective and partly sectional views of six
interchangeable optically readable storage discs embodying the

L_/ 25 invention. ' '

In the various figures corrééponding parts bear the same .
reference numerals to which the respectivelfigure aumber has been
prefixed. ' '

' The'storage disec sﬁown in Fig. 1 momprises a transparent
30" substrate 11 on which a recotdingllayer 12 has been depésifed,
which layer can be modified By'a radiation beam. A comer 13 is
‘secured to the substrate 11 at some distance from the recording
" layer by annular means 14 and 15, so that a sealed space 16 is
enclosed between the substrate amd the cover disc. The cover 13 is

35 'identical to the transparent substrate 11 and has also been



reference nunerals to which the respective f.igure nunber has been prefixed.

The storage disc shown in Fig. 1 conprises a transparent 30 substrate 11

on which a recordlng | ayer 12 has been deposited, which |ayer can be ,

nodi fi ed by &8rladfati on beam A cover 1B is secured to the #36%%te 11 at

sone distance fromthe recording |ayer by annular neans 14 and 15, so.that

a seal ed space epcl osed ﬁV\fen t he substrate and the caover d|SC§,Jhe
e

s
cover 13 is %?V%ge#d’éﬁ i LAY PR P PANS PR BRI s ubEPat 2 T8 %has al sO

been 28. 1stokage disc is obtained, one substrabe forming a cover for the

8503679 proviged E{‘{ﬁsﬂr dieci‘ﬁéj'a%g *a@y?éat*snek.asnrdOY\?'comgpﬁ%m e‘%’r c'hgfd

storage disc I's obtalned, one ormng. a cov
substrate. Thendanuirgcermaasdiistlosefl 18 thenpforsomentionad ruﬂét%r%lheﬁs spacers

as discl Osedpé{éntthﬁeﬁ?{@atﬁgﬂtd @ﬁ@%a@“' thd MhAf188 fp%t:@f‘tlasﬁé‘ﬁﬂrfils&@td on
4,074,282. The annul ar spacer '14 co rises a portion 17 which projects

fromthe cirBFHER k&R PRRIGCKS fs'L?BsF'PeatcéEC‘&“fe‘é?ﬂfelsfaﬁ% t¥f ch serves as
protective Chiksthessentiald 1Bamd \frmrchpeatﬁetwg;rt:mtedgeﬁreimﬁdaenﬁuhst rates

agai nst |rrpact sum_n ss gentre f ot e stora ocated 10
eccentrical | §¢ OWSA??F pﬁl thﬁ cordf est% tﬁ%ﬁ §§'éattes g%airﬁs r?‘taﬁé portion -
17 is al so uédundngl the ndas centrecoes mheOtftOtrhee eiieentsr te¢gted For this purpose
hol es 1§ ar eeié@n@?ﬁcéﬂi?a&l ¥né Tslshe aQ%{-dﬁﬁ i thﬁopx’?é%@ht NRlveht Bh tie renoved

local ly." In many cases the mass of t portion 17 is lowin conparison with
the total maB¥tdrntieigleggutijdsed c’nnsEhe serEgckion (pf Fog secertFehYY of
portions of rée tBthﬁbeéeehslédlllUfﬁeelbtﬂd 1813y has the qsbrmadratwyeuoy smal |
i nfl uence on_t he Iocgg ira cenére of thes raﬁg h In such &/
case the enbbfmBAS™ A |rﬁm‘l‘—”e§ 8 P PR Ss ‘bﬂsf S%curing

bal anci ng mapsstiborl7edaniywein aa:dpaticsmh!elqhotm aotdl/ masé cd.’esha asdobage20 use
of the ol esadli oJ b OkeS 106k iMBnddE of GobiShshe! 6F BRCHJUkbEGENE bal anci ng

mass to the portion 17. The storage di sc shown I n g is a-nmodification
of the st oragtyrierenidah “\eﬁm’Fths q. °°mll'¢f'étéIVﬂYeFEﬁUe pElyemge qmhghe

location of the mass centre of the storage disc. 1In such a case

the embodiment ShOWn in Fig. 1 may be modified slightly by securing
balancing mass, for example lead, to the portion 17, if desired by
20 use ef the holes 18. The holes 18 may then be used for anchoring
the balancing mass to the portion 17. |
The storage disc shown in Fig. 2 1s a modification of the
storage disc shown in Fig. 1. The difference is that the
protective circunferential means 27 are provided with a
25 circumferential outer edge portion 27A which extends . \;)
perpendicularly to the flat annular edge portion at some radial
distance from the substrates 21 and 23, as known per se in a
different version from the above-mentioned Japanese Patent |
Application 57- 172541. The balancing means comprise balancing mass
30 in the form of separate balancing portions 28 arranged on the inner
side against the outer circumferential portion 27A. The
circumferential outer edge portion constitutes‘an uninterrupted
cylindtical wall which extends equal distances from both sides of
the annular edge portion. 1In this_way the storage_disc has a

35 symmetrical construction and balancing mass may be arranged on both



protective circunferential nmeans 27 are provided with a 25
tircunferential outer edge portion 27A which extends perpendicularly to the
flat annul ar edge portion at sone radial distance fromthe substrates 21

and 23, as kngyw r seinadifferent version fromthe above- j.oned
Japangse. Pat e%\ﬂﬂggr i cation 57-172541. Tt bal anci ng nmeans cor@%ﬁ?@@
bal anciuig nass 30 in the formof separate bal ancing portions 28 arranged

on the Tnner sigle 8oahdsbedrdge QHLE Ghf GHILELEMhL A iRRrddian GA | The

circunferenti outer edge portion constitutes an uninterrupted cylindrical
wal | whi ch exBesfgsastdal the seemefsa fatonedsodhss wiideh ofliks &he gtigrage edge

portion. In 8f¥cSsHewh Lheripl 0F 2@8nphises N@R Sepiizate HUBBBEdtesaf gRAStruUCti on
and bal anci ng ss nmay be aé%%ged on bot h 2
7

. 8. 1.87.
6 substrates’ are 8 Squpatativetn heayy mageriflsuct BR practice
this will; of t gluslse rimlessingyis reffbctedase sobabametiog agehiles by witireb, |i ke the

st orage disc 1N FLO.:42, ri.s t S t hstr | f,qt he
substrat es argib(r)r)gg{é‘l%fo nggscigr%p%ér:gg? vsetloggﬁee\ag\glflc qn’wg"? {éﬁaglf§§§%hp§étq§né 28gI ass.
Bal anci ng i s éfriagt thisohakenbing gperarinnchiSnbsanpentivst thy o¥pragegdisreisi de of

the storage dpffeed &d) thal B16hEGhgPREdH IR Sn? §n ditivk Pled! BbeLl8hANGHET.
oper ati on. Susls%guent ly, the st oraﬁe disc |s place t he_ bal anci ng

d on
machi ne in an 8ftHEpb iddY e cotidedi bt 488 <fntre iholy ofafle FEAEYANE in the
centre hqj e osutisheate;l evadhat 14Fter StHesktidage &idct had baéid afurhéie ovépy age di sc

has been turned.oyer. it.,jmust be _possibl.e.to correct .the bal anci al ready
per f ormed. Th'?‘g“mé§ %’gssé?]fee%? ea rﬁé/)crn%h%tl?ar]iamf%tgt ﬁgﬁeagﬁl%ﬁg?ﬂ% por |i(s)ns on
t hessecond sieRy b effectedbageoudicdng funtheri balapktngrenytivodi 60 ¢hei ons of the

storage di sc ghQwd ifdelds ¢hEl g&r%%e d.2 are possi-ble.. Fig. 3 shows an
exanpl e of such a_nodification. e circunferential outer _edge portion 37

now has a differeht Riaptrle) pany gedifdeatiogn of,dhe torpes ddefShPer A@ t he
annul ar peansriib.antaidhg 4reét poss2BPe. PP GNskblishas dxlagprhepesweh & fork. The

_bal anci ng nasnsnodrﬁxcgt%ogr r afggegirlggtg er%plt aqeornlze%‘ngggse %grtionBZf‘n%Q a?§7§'
different shape. In cross-section the assembly comprising the
‘annular means 34 and the outer edge portion 37 has the shape of a
'fork. The balancing mass may be arranged between the flanges

20~ 37A and 37B. .

Fig. 4 shows a substrate 41 made of glass or a transparent
plastics provided with a recording layer 42. A hat-shaped cover 43
' made of thin aluminium sheet or another suitable material is
secured to the substrate'41 so as to enclose a sealed space 46

25 'between the substrate and the cover.-.The brim 44 of the
hatQShaped cover 43 constitutes an annular means and is secured to
the substrate 41 by means of an adhesive. On its circumference the
brim 44 has protective circumferential means in the form of an
annular edge portion 47 which is employed in balancing the storage

30 disc. It comprises a crimped portion of the cover disc 43, which
ad joins a portion 49 which is sprung over the edge of the
' substrate 41. For the purpose of balancing the storage disc
recesses 48 may be formed in the outer rim 47 by means of a
suitable operation such as, for example, grinding or nibbling.

35 . In the modification shown in Fig. 5 the protective



Fig. 4 shows a substrate 41 made of glass or.a transparent plastics
provided with a recording |ayer 42. A hat-shaped cover 43 nade of thin

al um ni um sheet or another suitable material is secured to the substrate 41
so as to enclgse gg seal ed space 46 25  sbetween the substgspkgrand -t he
cover. The brim44 of the hat-shaped cover 43 constitutes an annul ar. means
and is secured to the substrate 41 by neans of an adhesive. On its o

c:c r cunf erelncantrg@mhrrbmm hﬁd;\spsmﬁ%fd(ﬂd&ﬂ l’\.ﬁlﬂgfé?rceggtjn&hrémaaﬁhl n the forg]()
OoT an annul ar ort n eda 1.n anc t he Storage
disc. It corﬁﬁi %gr { '"Wghcl on® rTthg'xéo‘?/‘fa“l’"dﬁ"é"c" %?‘%ﬁhl ch adjoins a
portion 49 whubhtrates mahagcmgemassﬁéneﬁge fofm blicbalabetngabertdbns B méyhe
purpose of baeagrididel Nt $ho'safe fHysts rﬁ@ﬁmssé&aq@yﬂg {iuRegh in the

outer rim47 by neans sul t operation such as or exanpl e,
‘grindi ng or rfilgure fy. 35 - In the nodification shown in Fig. 5 the

protective 18. fheBRodification shown in F1gure 6 uses7annular means which
8503679 circunferenti al row rcunf erenti al

an
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bal anci ng nmasd amd tthe davem difsché3 anto ngprcposthieons: $Be irapebipharti@nged in the

Same way as WhEP%tJ}% ErtoQ/r'lgg(F cq'rl?tﬁnf%pgma'l nme‘réns 67 EH%‘ c%tin-gpf ar[Dd' fication

shown in Flgure uses are sep arate rom e cover disc
63 and whi ch tem imhe7AuBetthat eirg Iharﬁamgheames/eﬂtm@@ stongge Fisgch ot her

at their perighB@hi®sridhiere tﬁrlSn&rrﬁVh%dﬁ'trh@UFgﬂf eﬂtuaabnmﬁnﬁomoﬁuth a
cylindrical ut er as wth the
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In order to avoid thermal stresses in the substrate or
substrates or damage as a result of shocks or falling, it may often
be desirable to construct the protective circumferential means in a

20 manner as described in Applicants' Patent Application No. 8503678,
of even date with_the present application, noﬁ pub lished as
GB-A-2155684. According to GB-A~2155684, in a storage disc _
comprising two identical substrates, between the circular outer rim 
of each substrate and the periphery of the protective

25 circumferential means a space exists which is substantiilly free of i
intermediate means which in the event of deformation of the
periphery of the protective circumferential means could transmit to
the circular outer rim of the respecfive substrate a force which is
directed towards the centre of the substrate and which has a

30 - magnitude such that it could damage the substrate.

The presence of the baiancing portions 28, 58 and 68 will
generally be acceptable in this respect, because only over a very
small part of the circumference of the_storage.disc can these
portions give rise to forces which act on the periphery of the

35 substrate. However, as is shown in Figure 2, it is evén.better to
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even better to 28. 1. 87. 8
8503679 provide some space between the bal ancing portions and the periphery
of the substrate. The enbodi ment shown in Fig. 3 is also favourable in this
respect. 28. 1. 87. 9 8503679 C ains 1. A
met hod of bal ancing an |nterchangeable optically readable storage disc of
t he ki nd descri bed whose nmass centre is situated eccentrically of the disc,
t Re, met hod conprising 5 correcting the eccentricity of the mass centre
by locally and selectively renoving portions fromthe protective
circunferential nmeans or by securing bal anci ng nmass t hereto.



2. An interchangeabl e optically readable storage di sc bal anced by the ;.
method clainmed in Claim 1. .10 3. An interchangeabl e optically
readabl e stgr a?e disc as clained in C al m 2, in which said ann%l ar means

and the proi Bet187e C”lﬂ'ml m are together const i £ éagby a flat
ring which has porti ﬁmnu, ,Hmlt or bal ancing mass secured to it to
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Figures 1 to imcrusve e acconpanyl hg draw
secured to it to correct the eccentricity of the mass centre of

15 the disc.
| 4. An interchangeable optically readable storage disc as
claimed in Claim 2, in which the annular means are provided with
an outer circumferential edge portion which extends
perpendicularly to a flat annular edge portion at some radial

20 distance from the periphery of the substrate, and balancing mass /
is mounted against the outer edge portion to correct the
eccentricity of the mass centre of the disc. . o

5. An interchangeable optically readable storage disc as
claimed in Claim 4, characterized in that balancing mass is

25 mounted on that side of the outer edge portion which faces the W
centre of the storage disc.

6. ..An interchangeable optically readable storage disc as
claimed in Claim 2, in which the cover is made of a material
other than that of the substrate and has a larger external’

30 diametral dimension than the substraté; and the portion of the
cover which extends beyond the substrate serves as the protective
circumferential means and has portions removed from it or
balancing mass secured to it to correct the eccentricity of the
mass centre of the disc.

35 7. An interchangeable optically readable storage disc as
claimed in Claim 2 and substantially as described with reference

to any of Figures 1 to 6 inclusive of the accompanying drawings.




