‘of si M y3Rrepnveaysindipplichéon Mari{102863 ur €3, Fileddarch-197mcUsS

PATENT SPECI FI CATI ON (11) 1391541 (21) Application No. 9487/72 (22)
Filed 1 March 1972 (19) (31) Convention Application No. 7102863
(32) Filed 4 March 1971 in (33) Netherlands (NL) (44) Conplete

- Specification published 23 April 1975 (51) [err] GI1B 11/0025/04 (52)

| ndex at acceptance G5R Bzgg %Aqgm B25Y..B263. B361. B36Y B571 B57X B623
B633 B71X B71Y B72Y B734 B7 A 203 20Y'247 248 261 263 264 26Y 30X
30Y 322 357 358 361 363 364 36Y 402 403 407 408 422 423 426 428 42Y 432 436
438 43Y 447 448 457 458 460 462 463 464 46Y 472 479 52Y 530 53Y 54X 54Y 573
582 589 58Y 590 PATTEN FISPECPFIX N 9 (540 NF%%A | ER OF
DI SC FORM FOR SOUND AND/ OR Vi DEO SI GNALS (71) W PHI LIPS E AND

accor dffy @B AnslicationNon?4881712 may(22 drilpdhl Meick 8179  ASSOC ATER) | NRESHE LES LI M TED,

" Lane, nddh, Nethgrlapdh@®™d)and et chi ng net hods. &G iR 2., a

‘car- 5@t HEDITWEHi 6111B 100 d0ch we pray that a patent

Briti sM'*Cdf*ﬁiaﬁﬁ?y’?kdéPW@F@@yp@@Mdaﬁépnl 19The invention priofikd

havi ngPar(s®) | Tedexareacitsncas may be granted to us, and t
def i he#™wher ei SR BagB d1a24 tBZilsBZSai ma 61f Bsa’fedsntmme J

Ny /
and/ or video sj na%og‘%{,%@;t?; 89 1) and A owi ng
state- in the tracks 42367nent -

ture conposed of fi nmwreasumm@ 3@# 448 4¥hasd nvention relates to

i nformation car- 4<I5q £62] 463 #64 B U7 PN YaT3d sa¥ es4¥eparated by riers of disc
form provided wit h7 P5) 1821989 38Y 50 aH P YapWa®0\iBch all lie in a second
tracks in whi gipyseund and/ or video si gnal S pl ane par allel to and
spaced fromfirst are stored. (The term"parallel tracks" is to pl ane by
a di st ance. conpar a4 INBORMAJHON cCARRIER IRODIHSC ®ORBAROR nunber of tracks
wavel ength of optical ratPdtPoANPAGR VéBﬁ@tSIﬁWﬁg the successive turns of a

spiral (BYy S@L $ui 198 cPRENIE e&g b i a- _or a nunber of separate
circul ar As%m)cmmn INDUSTRIBS $.IMIT ef 1 “Elﬁl% ) .§rm§énxﬁo nﬁxﬁi’ %]d @x ‘%%y tracks).
The i nverﬁhamsr Hiwso 3IklGattas Lue, dppdon, gta;ﬁn:dbd)ét reas ipgsthe

track rat g 1 fe'tr") Eﬁ? éd?ﬂ%‘ b réﬂarqreaﬂ“éefmmsn gnadles an dqurmtton osr;

60°st o7 e KA LI LAPLPBRERAPIDy 5 S oot Bvmpiil Srcumbas have
coeffici h i0fs @bl erfgﬁhed toFbeCphktich-er @d)ducﬁdﬂ aﬁggxafnaéouﬁgnglfs §oBbove

cal ref| dulyjdsseribad laanCbpst me@HOWmaﬁgtm ssi oin thgpexciara aktopghaphidherdenosn carri er

has a ;5 ™riegual 49, .eac er .and topihe °Wfi Ofrﬁ@ts Psruluc Plbove t he

10 T rdlafes §8 GhoR -
bottom Ofrxe nla%&'g rdeaed ‘:mtl? osn Eﬁéld ar e@e%ond Wﬁm con¥ Al t hough
i n reproduadis ng vihivk sound( ghjl/dr hédeg aighdler an@land pardlielae §ts§ddéa Mn@ fiaf € 65 known
carrier t¥fest g@ﬁnﬁ”@?ﬁt ie@gapaf%#ﬂ%%g?ﬁ@ plaeméh at ﬂlaanct hem;apbiec:al apsith | ength
fOI’. a %5 corg g?gl(é&ﬁl;&e 1éc tu it nals are r r:@?“ ead, beam of
optical” readl ainbenoff @pdrRelc éé&( ﬁBx{s #Tthd fengthot g AR Qm ng | abori -
from or ttraeha)sr'ﬁht:tlednmhr@aqghlatth@ ma—rr er emds'orpsamces&d af‘e@d’ it the thabf Ormation is

stored zf;‘rl:dfﬁljl‘:écflﬁ’fa&n‘?&‘tpn F @epngifhe igpals F Meorres- in the form@ﬂ‘ gr ooves
whi ch gan Qnd¥ieP&énd an apparaﬂ@rb 'tlﬂ:gabgﬁet h éﬁ s% %&(@pﬁﬁa&t snmx“:'a‘oslxjcf:-n 70 formned
by rreans tm‘e adkinwne Thodneéwn carrier has a tla BB IYARY arld Fta hoEé‘éf l on

reflecte P‘EPE grgpye thegﬁgéfﬁ ofj whigh cﬁ {l-he i ﬁmqaasmndst ored in

transmttkéﬁf,‘ gﬁﬁqh gngimfafggf " ‘E{QW il fﬁcfﬁsrlﬁ'@“ ‘E'g;d éit whi ch
er

the suss- disc p&aaseeddiofog;a& aRE,an ré &Spect rda® bé f%-n undul ating
grooves dheemisgr tanuer is a um¢-<rormmmeﬂdb@u:t ed afromror tmxammm tHr&dg pl ane of

the carr Ifnésrthp C Sfméﬁheegg og_ | is se etolmérsapg?gﬁers from the corres-

75 NDr eo\gned aﬂﬁgg é’\!%&{\ t Consec er th adT jegigﬂe@tefl%e%nd areas
are i mor esWach %ecmtgr e Krsforpration Medefhsent i @l triShitted By rQ Virddd) on such a

carrier 3":‘5 ‘% esavglw high thq %% trackhase'l'ﬁﬁsemembrr@pect tned@ssary to
arre

provi de &1 O;‘éigr‘rﬁf’f‘sgfﬁ r ded {j&i; °Fe$é‘k of trangmtigdnby jtheat gd

t hr ee- di NeGa&H@NBS 1apds Remawul SendTe yhﬁf’s&&nﬁ%éaa ark NEpRls@f of a
pul se Partragkeplay an essential role in following the on such a carrier oﬁ’ﬂ¥c Bea btiah GAkigd by a

change fr‘c’aﬂﬁ lt;rllti% ‘Iﬁir‘iFr%lt;; g R dv é“f?féla dF(hen kn@vmm(ﬁar - area

state to e Second area Stare TAS o tedﬁ Eft%gﬁ t%@grss‘:argo avoi ded
in the carTheedlsad\talmegepukvaeh e KRowrews! Seeeacsh&rtgd:e %nd gccording to
t he i riPertiel dn SWHACK treh avpided S tshe cgrrlar %ﬂh&dﬁd ageene chang. Asowin Hewst her aspect

stanti al |a§§uﬂﬂ§tvﬂ; ﬁqﬁggm@lﬁl %ﬁﬁ chg foafjd grordips 19 Refurthyesspscion, opt i cal

on, optical
means for_readipg [Price » optical means for reading

1, 391, 544Frice 33p] 2 such pul se nodul at ed
records can produce carrier and IS drvrded thereby into two parts |ight
changes which alternate between two dis- which have a mutual difference in
direction



tinctive phase states which can then be con- and in phase. verted into
anpl i tudes corresponding to the The transitions between successive
blocks 5 two states. The recorded infornmation can be and areas nmay be

ei ther abrupt or snooth, 70 defined by the I'ength of a block as defined by
both in the direction of the track and in the the instants of transitien
between these two axial direction of the carrier. To protect the
anplitudes and not in the values of these recorded information, the
surface on awich anplitudes, which reqa3eks4dnly to be dis- the infornetion
I's provided ey be lcovedrﬁg 10 11 nctlve Thus thelsrd(?v(l:duarirﬂ?epe%e ct)f -
characteri st (isuchb p. {mra 1 2 ern@Fget ee @jglx gﬁ?i‘ﬁgy utual dlffere g%%ﬁ%‘% of the
signal can be g stal &, o o DRA] MBS Wit NE 1 nventi on now be
anpl e the rec weft@nﬁa; ﬂ]ﬁphtuﬁ& @&S@&@B@ tb hh@ugl’[‘he esgutonbedweebwumyiveobloa«a | e,

with refer eﬁcawzeta@s Ofhe trprerded t@mﬁmﬁ %
acconpanyi ng be Y[ﬁﬁ} I e‘&é‘@iﬁ@ﬁi g;@‘qu 1:%{ %ﬁgbﬁﬁn ) @gote&'gﬁ nous

flux of in dolie RE 15 GRH GRuedTo Q&S | R siHacd 6 which Fi gur e
1 shows an i I’lfzﬁl‘l’pﬂﬁﬂds,o m;hxcmrrequee calycwr be d80 axfefxﬁcmnatldmels rmivuled ntay lpe covered

di fferencesl‘befmm'é Thllﬂrt‘rfgguéfe‘t el ?FtSP?)nbY ﬁéPSRaFFéEP%‘TQ‘é’g Hhr rlr)gh75 ~
d,
values of the sig e§ %ec x é_‘ 't:fe:%fgag %eq vj mvelén on w1 now

JE.

Z€ro. am le the recurren e k'S
nost cases it 4 l€drRfiig-valtage \tGBipoll@S Iof - to {heraccroﬁ ymg dIa nfcarrm:tgson
stored in a cathe rsxgral a&ahz@xotﬁson tlnehlem psrflax of tnmahnihr rst are otr ar ao 0
accor di ng t & tHe s eﬁ}t};ﬁ?{‘ elocp ﬁ‘ggm& 4 %‘éﬁhlgsfl cg‘é °p§ Eﬁr ffeF aé
wth Fi gureth sép hoSig@ %@g 1C Tan vi ew a@@mmegmiamsm ng
areas provided &Smbsh’l&asﬁsplﬁ@s-suﬁidrfnt an e\remfdcxsrrrrafdr (ﬁd@dxﬁ@.fhﬁ lnéclfrmﬂnon'ﬁoed(naa rardar 1
con- ings bet wberfond Efrpf they fyptjageas or that of  according to th thajinyentign| ar g¢

1eW

fa- set Of tragck 1dpedsn Boigparalllél&raslalvducﬂecond
areas) tively the Gifse ehad rheclam fermpwiith o@n| yna éw thectﬁmQ@f a F ay aéterg ner al

pl ane of thg, reboridelsseyce b Eﬂidaﬁsfcr s rgg)tr;oa e %ﬁm szg 8"?{,@‘?1 ) ghS
)

go face of efa@f’ff rhegfdrﬁ?th . Eack s Lal @&Jéllate&
formed as a creRekddtRf afe®) Gan Balirderield I’tStas altdpagiéphicar’stxbeum ahe proéld dfoavhapg

t opogr aphi cal ‘éktlcrdssc’tsuxethtmere }drswfct frem cyfhatyih esrﬁhd‘bil 85‘ rfe@’ bq
arsttoel o e Sl e AR By
1

general bac gl’&L{ trid ﬁ'ﬁls eof%ﬁ ts ﬁelaseﬁtshﬁcﬂurtaa: ﬁﬁbséﬂ ﬁnﬂ:stt sh&s 3¢ apk 12.
Audi o and/ 30 tn&ryeaﬁapcaﬂ tilngln dmexodseﬁmmareld e vdichpll jie ipsa firstrodans and ¢ sepi-deo

signals are stfw |eﬂ é’ chhotopraphic gad etphing YtSF%ZE reas TRk 2 F‘Ez: i sc
FUTERET < Vs e A Eee o B aene

’ Sl
si npl e et hodsing ;Jsmce Qltfach\tiuetiredh laccbr € vhrtidhs fm I’tBet lepg thasn& aamzlﬁatr eresepa-

facture, e.g. c mjt wyettion Iamg@@chlpmg (andt ereferb] Yi@gg‘h&ma&F o %ﬂ‘i‘r"gh are
dl

recessed and ' kvl iedpr g é* S SN a -
second pl angg pﬁfaﬁeiﬁ as q{ étgrrg:i? ﬁct trheR % sf&igutlgc arﬁlw Ecbﬁtl’traﬁlf: 105
optical read- plabsadfe. waﬂ?he»msafr adresin r@ins ira¥ e afeeppxesam @d k cm@ |S thet hods,

since a track dmt pg tauzl@kllh d&é Vﬁiﬁtéetjl cgégs TR étgén %Eg ner plan %ﬁt‘sfl r st
areas dance wi Pfi M p@ga ofl ﬁf}ﬁd il Qiec, Y FLEE Ledrredl SO
t hose of saigsl 5%@@ agede |a heﬁgerweso raattherbldchamhaeﬁplﬂlé uﬁta-veMeaE))
in the track dnmeaitpatbrhengtﬁr m;eévéoCksaatnﬂbrecﬁhén geend ererstwill her wfekeeds ty dfePlir & can
ransparent, as
be re- are pu, El té ieﬁeﬁaﬁibe% rodulcjgd ptachal gm %ﬁﬁcettﬂe I%rQes oE Ghe’ ﬁgckg gncfi%zﬂ phase
structure. In f suck RA6d POreasé éﬂﬁ@cfeé LR ﬁ@@-&g@a&x Sr A6 e R ghtsrsagke 105
phase of a mv&fmnkssmfmﬁseMQ lodke as1eoirA C iof theableckr epr disentled by dobthak 115

circles. Sinceparéfewitethe t@pkn 16’€I@f %Ifcﬁ‘an thy cg S%b franspgreng d’r"‘% m‘ar eas
(3, 5, 7) are PEESEE agﬁg; ‘ﬁ’;n% : ‘f{’ ;ﬁﬁé §° exhmai] ot

wave-  whi ch B fuit (w fiaO0Rtyt BeCai QBRI to raluaneo rodd€ a0 be Halﬂ(bl’ amemgthan
area of the 55r agaces. Smbhevezcamdueqd, osnchdrpéese mﬁeatb airﬁdreeneeats rwrtldf tlkﬁeradletioer #28d

45 a phase ch ss B 1¥F Bge \?‘36 b’tﬁ‘“& ih as t he
areas will be redxﬁnﬁ dedf thés rsadmglngodaeﬂltuaelest- r ahbkcnads Btr@:’p‘ltd °01&’(ahty!llj‘z ﬁrarqsmfﬁnt

the path "#&peaitd uSIl "lnm@hawge“wba r ce mtosrart & 135
planes of the EiSHEL i@“‘t’ésg:%\;}é s Eg‘ é‘ﬂcrease
are parallel tpabae a@ﬁ) ﬁx@nnf&r eu erog c@tuceﬁ{ar 4, it b & D865 2 Ghtht he

di sc at the bl aefs eaplogsombeanybf bmalb’admiqs dxﬁeremelof éqiralwartelongﬂne anot her 115
pared with ®hewhid esmsscsedd)r thenigfogpatign; in the ¢ yEhe cagsigr mpy, for (sgampleg be gpadeof 130
transparent disc in- blocks and areas are reflective surfaces, the tended
to be read by beamtransm ssion, they path | ength change occurs in a
transparent are preferably, as will be explained, chosen medi um (whi ch may
be air) adjacent to said to introduce about one half of a wavel ength 55
surfaces However producefd such phase of path drfference |nto part of

A NN o o . o

paral lel tr& k%%irz SRS LR SRy 081 ne
turns of a spih beareemmﬁc@




pol yvi nyl acetate. The spaci ng between ad- plane-parallel surfaces of the
Savart plate is jacent tracks is, for exanple, about 4 [err] split in the
first quartz plate into an ordinary and the snmallest period in the
recording along ray and an extra-ordinary ray, which at the each track is,
for exanple, about 2.5 [err] interface between the first and the second 5
The carrier rotates at a speed of, for exanple, quartz plates are
converted into an extra- 70 1,500 revolutions per mnute about its axis,
ordinary ray and an ordinary ray rdépé&ﬂively, which in Figure la i3

desi gnat ed ‘?é’ 0. Thte |nce the %tlc axes oal stal are arrow I n

Figure | b PORGEEEE TE chge iy < Pl %@@:ﬁ oftaghatr "From

the direct kfaNthOdmaflest peRbKinRRSeconting FyDaaTh extraat r 8] hate energe

two sub- bem tiack iShéoerxatdplﬂgabatp azhus uséniawnbetmeﬁnguﬁet amhltltehseamé poI ari zed

at ri ght® ahpq @gic Et?tWﬁ t%tﬁr—eed 0?50123"%“}%@ Iqtlaﬁ‘ﬁtléﬁe arﬁP@Fﬂqd -a 8our ce
ot her e ’Efllfﬁség ‘g’fﬁyt}éefﬂsetéi SR nei dent

VI aa po afrkofe in 2 ur@ N1 bt helcate@rthamﬁteuiagzr a gleg gras lt@ oatt ek, ereSpect

carrier dztﬂetwmrtéelwcloﬁaswmteedmgham a CiSene| plate tther¢ h'aelexg ttwo axkeamef t he

h 1 ] 75
Savar t 5? a£ cotIlIxmat %F;é eam o 1 rg‘m’a tél(():urt:ﬁt‘.lrfa hi:crllla%lilq gao iﬂ Eg b1 0 ne :n:ther
enbodi ment G AL S0 aknpal Bl St U e DAL A dfielidiige of the
part of therarnrdhe tracks Iaewhmo hdva \aScréhede 't(OthE h@tchﬁbsadftmqoSﬁire plias. TChs 1 on

whi ch th? lated Iy cseem te Ssprogucaggon | agdst o ewstaatisedthb Hiferpnes betwéepn ?f an -
dent 1 cof_rpe pat ft%;‘sgtﬁau 3 zrf’é e e e & 4

bet ween thsnsﬁafznseﬁse daﬁt b&aéeﬁlt@erc neanxdaxtdmledet ect or

| i ght sourb@mmmeaeﬂxefheermhddahé demecprl kghts@ lzoses tvvo con- The

appar at ;ig %%g\hﬁwaiasgg’l%'g‘;%c@“@ Y%(ym (208 eFrFf“S 8 ‘?lf";_‘hgf ﬂzﬁev\/%hch each
con- ééﬁﬂaﬁ efr, 1o Géib 3‘%% ﬂgcargs % ni axi al

bi r ef ri ngegehet Fptmt @l planipardliet platd €4 AMOT emdedges I’v;QVélﬂf Chabiag pltaefrd,ﬂeretnhaere again
get her f or entic axip|Carpé ths aqryital &8 1s aattl@ tQ41m§F¢ts,ed aanipdget the wath dengthodit havi ng

phase di, ngF Bt eﬁ;'; % he fepee gﬂhezgret;f‘é‘atiﬁaftetcwe o e jgpressed
on it die Linelchehe e ROi A ok pf‘ﬁh"étﬁg rohdi LREIRYS N3k bdre Opti ¢
axi's fereaces ofrthd allelr mged suefhoedlofSthe Uweeti €hedénsteand Bhe deertd] 2DIThehe cr yst al

27 is at rNghestomp tre§4 ti dwﬁei ing tha@kxsnenl derometpy Yeqomprises two prisms made
plane oty HE AR DN | O N A RS R e ock 32
is arr angesngbaemh@rhn@ rig,e@( &nmaat rAbF IR belrt s t@aﬁ@rﬁn@faﬂa t is kadeen t

| ens 31 anchet letheet ect or 23 The W)I I agecu:ns ﬁxmstmgub-hesnschra/ﬁod@d in the pr| sm

i nt er f er onptGErseBntlegpie ‘Bedt ERaf t er
oS A e R 4

beans | Chated[ Betyioh alid Wollhsh pEisng 128 aacng pgnst knbhlemﬁm -theef s mg interface

33 of the g: ide wf@&%@ﬂs %tmﬁ;g?g:gmgdg{y’é% le;%gm g%tsanh;ﬁl[e gelégd %Ehtgtge part of

t he beam i HSHYS ei .

flected 4502’&{%‘@% 5 QE‘Z eans are. and g,ﬂgéaemfﬂ reSpflﬁlﬁﬂ eﬂe:tggagg pl ane
of the de- Thus]' tiiffamc- bétedin ahd mt«afl el bk fsmbeldsdamhacmcparairel 2BgsWo | nages
of the il IBTFPP images 1pgamredd It@c‘ieedﬂ’at ey ?T%S%ﬂ\?@’e‘fln tdal ssurfaces

35 of thefpartid 65“:1%‘ % égfcewﬁ clrar ee %“é‘pa- iha~ 35" résPect i vel y

of the qprrmen@ﬁtt bemomr ﬂhE elﬁett Wweedré he 1hélaprastue Bf Figirs Aedgloy@RdnodPr iBNE. | n

known manned, owihp®eathe EhOfcaefeeboetrtee Ma‘e- d 6¢dephagsreo @Stt JerpSeOPe 50 g tmtred a

1 h hy h
pol ar 1 zer tainfe e BoR b BB ke « (9 ) e YA %gt LT oot o
of pol ari zgEd QRes Jrewf? Th@s at dueada €¥racti th Eratfld R@Hﬁ) ek hagteeht by the
sur - ansangwes @fthe[refrabgveﬁrmxctsthety\ppilltxansaxéght-p@mr mlaaddb erplo it sfuge e i8411&nd 35
aré then rgm%etﬂiev%ﬂl iffefan et onakef cqnprsted Py é&? B g’% tpd light

atl and tr aMSdrE ok BioUAl WifelD LR aEé“b?e“' s S i) L1EEE ences
bef ween  t h@pbBids Mormim e thtiSaged) Whidhl i0S €| withad | @R@Bén Rodomlehal by FAGES Sities
of "t he &5wprbde: the Wollasied] piism 2hée ade- 67 o 4 mm#rtty Wlfuér pricesedelZfeen

which is teag %Ceamd s& Zpofx & %ﬁ Ln det er ni ned
by the cregeld g s%‘ng’zﬁitdlg%f 8 b, *gﬁa %ﬁ o S%frfﬁfo 3 the e b ces of

ture. 45 &aher 1i agm&heb@a;merlzm the crenebzidateuaﬁd F—ﬂtmucwvergedihélea@par atus of

Fi gure 40 e g@llatonumsm 24 1m0y dreplamb E‘ e "dgb pved l%ﬁgmﬂ?“ 9melXave-
(o0 praseRtNEB Rt R QPEPECIOR bR PRI ESRS MR of ¢ ne
bl 0ckS i N filbostic J&0H|which anél &of MSQCKots;ﬁacmﬂgghomc tpbifit #BEA the Iphist ansni ssi on
case, theswe thqoplarmahralpasdlfactee Argt dne crogseddi plete 68. At plane mevhqu}arﬂetseorre@gar ded as a
di f- di 6% b dgkt beampamallyingidention opppigths o meRtds prEpnpqleinside deieptproppitgfatf nl0 | n
this apparatus a divergent 50 values of the refractive indices of typical

trans- |ight-beam emtted by a point source 65 is 115 parent materials
whi ch can be used to make converted by a lens 66 into a collimted |ight
t he di sc. beam which falls on the carrier

1. The zero- The additional path Iength dlfference of the order beam whi ch

- L T Y Y T T o o



4 1,391, 541

4 undiffracted beam (zero-order bean) and the a mrror 84 and a lens 85 is
focused onto a diffracted beams (+1st-order and-1st-order carrier 80. The
i mge of the opening on ‘the beans) unite, and a real image of "the carrier
carrier 80 is smaller than, or equal to, the 1 is forned.

di mensi ons of the bl ocks in the track struc- 5 The phase plate is
proportioned so as to in- ture on the carrier 80. 70
troduce a ferr] phase difference bet wdsdl.i4le The light transmtted by

t he transparent +1- rdergagdﬁ tglborder beags .on tﬁesjc;ngqs q%ar rrf?lgesgqng 'S

i maged vi a an é) d AU ot hé ot her.
detector 87 ag% zﬁ? e@aﬁ%{‘ %E% eg,lﬁliett%gg pen tf) %@ences
in the carri e:r is ﬂomIege si ze. Th| S i maged I dg&ahsmmsdrmelumeki mnhel acklsff&ge in
the detectdr urdptre la%f‘elsa?w ‘P‘g%s%@mg g, o 2ttiere0] | ght _beam st r ad@l es
an up- possi b o uce a phase difference” between the ight transgt ttgth oi)rﬁg !ér argxtbl ock

-order and —1l-order beams on the o ar jer 80 is image

owing to SOfTBhahdl gl the @drolGrddrRarsOdhl GE€ o r for 83 8hidh maPRAbREParhti¥Ely t hr own
out si de t he dpestthe énteyfity| diffrgenB8§ idp yhet daexedetawtazngThlhemmcg hgtit ss $¢d0¢€édnl n t he
carrier maj ¥dnfe difeer et ot Selivr Fhedmiit Hir

having a grea‘toffﬁ’ fac fﬁg%he wm som EE

¢ SRENESighe AR B apparls! th”ﬁ n o fﬁﬁnal i's
re- 15 hi gh degingeheignlohaeEinate agriepmay i dmt dagceaeﬁecdmkaﬁbeaheml aefbemek edge

is under th ltel g bparce & ﬂtga%eqeat bigltndsy gpidt a s?u?la‘eerﬁa hlasl #leldﬁesttqr\ﬁezh iee-

an i ncoher &htf Eﬁggeq gg,feg ”tgfgngqu 5%, 4ot when B9TkoET § WA e o8 30

may al t er nat i }¥GhohEuE R @ g AR Sfod V € Obkigsll- théSarfer! 307 hiyelirernRtfely

refl ective i rexwinilch plxasanitsive dioder Aok f@theal beelteﬂednm/en tvdhehlqa hthe smxumcm nay be

a gas dis-, t%tkreewgﬁe lighfrspyet may Reehgas disan r"%‘ I tsml-tr@@par .‘% ;

The detect 81 P¥Erdiical Le1 {88} e uShkoifififs ) ?i U Qe Yo °§>e

phot onmul ti pl |cera somi e photbydetett6r, €0 HRUmPRId Odiaghita gﬂrhnallheﬂkltdﬂ@r lwlmc@, dwed in

solid-state pﬂmrophdetdetett@r for exanpl e athe diireqiiby a mpam@na)fdmwlt,os whi ch,

viewed in L}}ﬁ (prm? a@ﬁrétei fSF detec}:ltmg the locateddbehmld € olzg r{f)@t?grl %
T 1

or opagat { ot GSTIRUTIGRL S b5 S SSIR By eir s ot S K I B

| ocat ed behi rlded ek @tpetmren@d rdtktessabayp @M iy nrsks'Ztﬁat then adrmbt ls@lmed.t ored | n the

carrier is s jonthe Rigwrd fsediovd aglaj fpipat e f the light 90

Figure 5. garPh t?attaa B GLhEELI ol gt e e hevE

i nteracted vvi;tr&aiu&titbera sbtteedt lightan kan® & lstdaf umaemapﬂalremaatses h@éio Béfin@lNwiRel S 95

tracks that tomenttgrracd(mir@rﬂé is fogweedednto whe cin:i+n t he Figure . |s shown as a

chai n- dott ecﬁaqnf ano y 2 lens 74. The crenellated or (a) audm and/or vi :ggﬁ?‘mdw 1S -
po%ﬁp 1C Structi

- 70 th :
30 Al |gﬂttﬂe‘b§ ar smml °n e cam%ral rf‘?tpert urcg;;;ffisjeafsﬁ%{l @Gy carrier

of disc form pomdhmeldnebyoraonsaﬂrtmaecxefieumdght 74 fisnplarg asdrirk keparlred/bysgeopdir BID | el

tracks as hersg é?a—:-‘fer e P%ﬁé; é‘lthh i ng %ﬁfﬁgg?mgbsﬁscz al%‘c% a‘di ont o
the in: - ¢ Fang ' cren oy and/ or
vi deo si gnal Syhithess S’f&z@fyeﬁiol g qi Py ctelll €a Slldh touslexcﬁ(éﬁta éh.carrier 70 re-

t he tracks adigh tteapdgna Ha @;atnostwhtsbtlwe 35(b)fst1écstgsa1¢ h@ rhwuseidbst vght H8am
conposed of fSfapté{ly ege ‘Fé‘ftthacﬁ’lc‘dfnit éea)‘t“n on ttl ;B 5&? Sfirgsfargap o
a or  sail BCC

crenel l ated g of‘;‘l‘,’;“;a?m lf,ﬁfé rte(;ifhl @fng% re seg ea(r:e(%?ﬁcf' E Jgek

struct ur e, 45i reﬂectidlightpﬁiﬂi txﬁwaa@s gihthesgesnd ab the ﬁrst areas BAE corbficiedts &f dpikies in
a second pl aneg @ﬁ roration ash‘@ﬂec'tqﬁeoq ofyleptical transmisaridp| el
to and spaceq)n E "Ll}’%th es’i%@;ﬂ; é“% i nci Q‘ﬁg]fgég ﬁfr andto e dence

p-

by a di St anceseepRakahlcewhe: R siiies thédp- Whidj find Gt y:szmostﬁtagxreeﬁe The
refl ected 50 nght edg@s the hidcksp gien Giade thaxelisat i onsuchltlgthtthetx@am pzhb engrh doraa

di rection whisch ? ce betweerp) F" HedcosiMnal s PG Pda 11505
Gtont |8l 1y oNGsE “ﬁé@owmﬁae b ion, o e TR e 00
sai d first anpatreaih s thd ARidet deanfpeng tof € Whip&iding Patk Qpngeh af Hsecond area in and/ or

said secon® %rge&sznt %ﬂgnlieg}l%rmk}gh@r F&iﬁg he beghmaneé& hradtﬁ%qﬁgﬁem |n1 er.
Thi s dir ${f beanE iz 4

! h A _
(c) the fi rstofeatpea&kmv?éscugeaat d6gks f  Opt Hon koBEte bt o eam?ffe@rb and is
| ost . after reﬂecnon aucaahrrqre’tZL éliei apmiglor of apamd@adas transm s- V\hen

e N oG fmaeeducs ang 1o
those on the f %s'{:)l: % fm'g vjﬁéilwq(éﬂhélh‘ét and second aré? e¥ d§§§ r*as
areas and, plrEne A Eduﬁ;assf hgh,t @1 isNAfged byt 1t i’naﬂﬁHeBSha'i: he: Waced apa ih
carrier and iatlens 87 at ko epeniegof arsereearsd. BOm rdptidal pagttl tregth ebsturtiellybéqod ks ondt hen -
since ther® jtie openingsy ight bpam emarges gfich wig)  qyaren °§ BRYEFretho oprica!l radinisn

di fference between radiati on com ng read beam of optical radiation
reflected 115 from either side of the upright edges the fromor
transmtted through the carrier reflected beam wll have a | arger

nuneri cal at a first area differs from the corres- aperture than has
the I nci dent beam ow ng t? pondi ng path Iength at a second area in 55

Y o Y T o o Y




4 1, 391,541 undiffracted beam
(zero-order beam) and the a mrror 84 and a lens 85 is focused onto a

di ffracted beams (+lst-order and-|st-order carrier 80. ]‘ml"lr"ﬂ "Iﬂymnﬂll
openi ng on the beans) unite, and a real inmage of the carri&ME HEHE 8O s

smal | er than, or equal to, the 1 is forned.
di nensi ons of tke blocks in the track strucy3g®s4lr The phase plate is 4.
proportioned sO as to in- _tare on tne carrler 8U

he t ansphront UoBRPRRL AR TS et %?p@mam%?m:s;‘:ﬁ:

i maged via an obj etgtd fbﬁne%B on a € ZirnQénd F sﬁnm ﬁc}@&ther-
detector 87 whi ch n?%ebhasoﬂateerpp@pamed@bystﬂms turblqethemaenszQ dlfferences 70

i mitted by theg!
in the carrier |af é?? d -—1—0r§ m on the carner is imaged vi Qn ob]ec
the detector unit Rd38hPmeSeb-alidtodins ot Li” ,é:h hEafy Shh a@di
an up- possible. Thus the intensity differences in the camer large s1zel’ H@hhmﬁgtﬁ Qighe 1sarechic&i'3

owi ng to sone | ilghimageeinithe duwstos yuir 62 agfas largstes & tmel%&gxba pern strggidlest ruawng-’
|
sourt

outside the apertuP&R% | e g@t ¥ th %ggge% h&’{e %gmﬁ,gﬁ" ghghﬁ,
carrier may interjet@aGe. ﬂ?é ﬁﬁﬂﬂl E oy t hntfrﬁ £eC EYfet crﬂ:e@Qﬂﬂhcﬁference
havi ng a great bri tmscshavint agrehtoblﬁh ess @ndba  Th Bigyret h &hoke ttecdegrtos pigmhls s
re- 15 high ded? eggemﬂe Eﬁr?ﬁé@%ss a@ﬁ‘)ﬁ%‘a@?’ab uoed veherr @ cplogh adge s Brdst khedighie 80
s under the |i ght ROl Churcel Sosrbd UlfbroeaUty © F&ho@h} ek 8 &apateraeaﬁ
an incoherent sour&emn $lé a PhRGEmiIT vbg 8%, fuftk 1EMRwive U | Whidhh €as€ aliel irfor S
may al ternativel él étxmmleeheahgph@me eny bshgs dii-od%es t#sfoanfotlatsm-rtranSlment mirror.

cf

reflective in ? € ec'Eo fé'!m éiétoﬁxlufn epa z@(ﬂ(’ﬁgﬁgz’ﬁ %ﬁ

a gas dis- takes (§rhﬁso i@LEehEE O ot@dxg&‘ll} f& @-Ee apHH Md a ctérN b v

The detector 87 nesliced pmm&me y be re- 85 Thie disttivotdrprapsgadonrafy thedight, is
phot omul tiplier . pl tor}s if‘T‘i Aetpine B éﬂﬁat%@?}gﬁﬁmtg aingr This OPemng is '90
SQ| i d- state p_hO 0- Qu me ha%fagmcév ren h ! had, e é&?dd)ﬁn

viewed in silicon pBoirRxdRh@fE 4. rotates about an axis tracks that thé Btk & beGinh@d O
propagation of thewlis hlt!:heIEgtﬁﬂ inshowntagedud- appar at us for det ectl ng the

| d behind { Th 25 ‘F’ﬁ h
cg(r:?;tgr |§ Isﬂomwlégugg |;§g£cim§fn1£emcglg?pe aq,avﬁ}@%mlﬁg nss%nt &E&ﬂdwtﬁ :

Figure 5. Carrier dig’iﬁl 8 ndiedr| 22Cis | fodBsed roatveth: have
interacted with otqamer 7atbecr lersatk e rerpnglia é oand (F é%/abuéﬂo signalsacp stored in
aﬁrstp

tracks that the i <fflfedqaﬁ£dr§§§ﬁ>@a§:¢he WHIER I the QEQ i‘ JEM‘: 100

chain- dotted I ne Sn the plane portions of the crenellated
30 A light beanstnndituxs,rrad Ithmmsreasnscwﬂxcha (iuate dieas Adhich raﬂclxem a@nomhpllameer

of disc form prod apglesalos e retations axis d paeelishetp jand ppgcad e ) Brsty Pl
tracks as herei g C\jﬁiﬁ - eoﬁﬁ rtfgn a r]g{gfho‘ffs ag‘za{f‘:ﬁi’ﬁ@ fided Bto
the in: - carri erthObé@x)ﬂ tEenl NS di e&uonmﬁchcls aivel | qb)edmomgnals & Yepiestilted HINGhHET 105
vi deo signal s are stantallzdppositeltd thetof e@Er uct urz H@gélawf iseid 0 ayees-

di

the tracks as a to@ﬁ@gm E;élap T‘ Cgrfg el | ect s éifg’éjda’le?sg‘ﬁt the, track

conposed Of firsd ;afcndahbdm ebises r&gh&e@ent he (@Iaaﬁrsfi&aslh%scoshﬁaetnmf opti-
crenel | ated m@_mfthﬂf 8ﬁrrop|7alan’>‘1 :arlmlt are separ at ecbalbyeﬂs:@erorud of 1 Gffical transmis- 110

structure, i.e. the 781 W‘illts peig at F?,Ch %CF apq g thope 5
second pl ane ri ghtrabif Z e bk 1 ?é‘l [s, @k ‘11"” ande"i;uieﬁrs&h&eé ake0
and spaced fromso‘lrlig&‘at edgl:sacsf&h ﬂadlﬂ; théh di€ HERNE at asncbamg e OptichlngathdRMALE for a
by a distance corrp?aplabal éﬁtr@cabvv%%ee -radigion his rfeedrl? Z!épmmder atiom refified 115

e BRI AR R o

stantially opposd tleteﬁf@enté”latfectﬁf B\t heans (9 |anlemm1abeam stx¢homs1ncrnthathed1kt9ngeﬂe&ed)ﬁt
said first areas GCta’e ﬂé H‘&?@PC ?’teffFié“ ?ch i or @by the first agg ag 120
sai d second areas eé’,%uy P eEtam | fRE g% Eigm%ﬁj gl

Thi s di rection,,f reﬁE 4 QE Lriftod ﬂgh'lt‘hdoaaﬂ@herrerg&&ohch&xeaég t he open-

(c) the first aﬁQaa:dgdsamethmoeﬁiedcm@m kjgho fontspst trm,nom qaprigr 2y Zlaawd ins
o5t s e G, s B ’qtpt DT ST,
however, the |i ghtF:ﬁEé-oé% R%rod 5 81 is imaged bP llgqlp am’és th§d 1

t hose on the carrisens® oatanspunfng(DEsscbaem 8% diront heptical path lengmfsubdmumgcaqml nabzeas -
and, plane port$orthe opening avligh keaintemsigesanfiitheda t ARagiRf a wavleggthtof gpticd rpdiagien. and
its track structure are 50 right edges of the blocks, then since there is
such that the optical path length for a a phase difference bet ween

- 95

P

radi ati on com ng read beam of optical radiation reflected 115 from
either side of the upright edges the fromor transmtted through the
carrier refl ected beamw || have a |l arger numerical at a first area

differs fromthe corres- aperture than has the incident beam ow ng to
pond| ng path Iength at a second area |n 55 mterference effects By neans

1 T 1 o, . — —



a lens 82 on an opening of a screen 83. From optical path Iength
substantially equal to one 65 the opening a |light beam energes which via

guarter of a wavel ength of optical radiation 5 1391 541
5 3. An inforrration carrier as claimed in for directing a read beam of
radi ati on of- a rier is transparent and wavel ength A at
the carrier tr ’L‘Hﬂ *!jgmerel n the first and second areas of the

that the ptlc sai beamtracks lie in planes ghat
are space flected from_the 5 7 an
optical path lengf beaMhehalideAld ¥1a§xﬂh’% b difetnk ! Lfeadibeatt &l aBltioflofd differs
fromthe corCkfn 1 &icRNArreAlid v@hspedtoane| enagHdigtd 0 Hel caribr trak stadctubenso

pondi ng pat hWheﬁ tthe zﬁtst and eecond amrseef tnd ﬂyothntoptml Pﬁﬂtﬂ@gth'équs ee@bqamer as
clai mod | n B b e TR T SRR SR b cged ng
cl ai m wherei Gad i obh SReIAtn Sl haon DN aang e aICe Clhe SR8

hal f of said a ﬁﬁSnfm‘mat’n'dﬂa:bm&f as tclamed; acend tlat eﬂﬁn@f reﬂehai atwaa/ﬁlstemﬁt hnsA vm t h
respect to ra{fFedtnEGhm’r erﬁt"r%t lgne(ﬂﬁlt cﬂfﬂe Phi‘ifg g%ﬁ@speﬁﬂﬁgatpﬁl gf
fhe s

RV i gos

flected atg, ck§%fg m
bet ween acT a@@)ﬂiﬁedt srsagdéﬁags betoldgh ﬁfr’dc eri@naa differdabediB EphhsBlindo @ inteakigNSI ty 5.
An i nformati orﬁ Mnﬁoremnasamhraas mbnhed lm any dlﬂidtef:deebyewc@ﬂ “aﬂfeGMel woethod

i nter f er ence PRERC é’(E‘é’th‘hg"“élaaiPF?FeC‘HFO\g{“H% e fqr conyst é"gﬁW‘/’ ity difyd a

enc signal” having

lect
det ect or flgr ransFAxren g n%@r'ngr ds Qfafn@& lid Qﬁyd| plit JeaJaan i%g:edé:;reub B8k 1o the in- 70
ference int opreedml ebinl wherit thdl imafiésg) Bédod hadtahn Mored in fhe didn | nf or mat i on

carrier as cllralth?e@comngaﬂwg a!nfplttla‘tkudeabvarl at% émsar%@rfple Y@ titre i n-

7Q precedi ng @Uﬁnn} o¥\14:1|a cﬂrxsrhseub JI pﬁr%f ¥ iirrllt ier E?nﬁ ﬁ?%ﬁ %n the
disc. in theqesned Ghon g |cﬁmﬁ@Qh‘ claim 31¢he APRALAEAPL-Or75

r eadi ng opt | ofatht yccampanying (ﬂ'a‘ﬁniser I‘ ing means for supporting and rotating the dlSC,
formation cagr& dp P?f?’fusc G|°@Wa ma t"f’t ?‘S f‘)ﬁ\rfhl’ier‘lﬁ BnH ﬁl c

substanti al | cochiny ZS%% %:ﬂi f st?a i g iy BhticADard :;ggiescrl bed
wth ref erzenmg eﬁhslfdrghti’peﬁin ginp alchEBsdtdlrEhd cith 67 op'ﬁr:al trtatanappﬁahataos
conpri s- 5%§fcaltm®na®c ddbeamn qﬁ zlr;;fﬁr;sm&tted t%rough the Ca%ggr %}? strmns for
supporting a F‘%’ta?ttt‘en%l ‘c‘;‘&f )Bg?p Cusry Of “HERk: t y an in-
opti cal nMeangyfBitibe chid °tﬂ%?it o%eartns tfed°f“ (REPHcdt QRasid 4 bifdke fercldeSC T OT M

as c| ai nedoi Ehrorj‘ghlthe&:hﬂnﬁﬂat@fﬁréﬂ arAB i refrgrhh chresspohding td haf ofakald eraveangjh pr éésedi ng
claim the a afe %B@Pd fecond r (Yath LEp@ecs (0 tﬁaﬁm‘t ﬁ@“ﬂ})’ médhlthe pat h
length 25 1 f iy § ﬁrﬁm%%ﬁ g A PP R e
beam of Opt i €nce Wit aés edodat dtCa opf:allfterfedncd nétRAL dnid @ dazemad beam
of trans@pt bedansthirtel tht breond arens, exang for a f¢ri conyerting el lmazmtsatixfferncatntq dne 90
carrier trackoggt cEBreth alsel P &s RRBHPYRE ;g’eﬁt FOEATAIEYE Fath | engt h
at the opti CHlmBall J EROL el Bkt 6ad (DaamOr  assecon ol B8 6t hat
radi ation tr ensty dﬁﬂeiehc@.adto ﬁraddcaiclomputrsgtzélect Bd Appamuorsuﬁsraannynat tdegribedi tted
by the fir8t harrreaa@phraée a@rém eorygippridingenc I@Orefer?qreo H‘lgtlrrezc %Fglﬂﬁee? ot

first area dfff @Afg‘é"ﬁ“oa iinbf é’iwgre@eq s LibbaP Bas
|tH3 re LANG

the correspo 2dm&dfke@n dvxthVM:f ot e)smgﬁéstopme brBpann
transm tted Iphast-dvatranr mrtawde somttnlmdtwuladl ang dmmnﬁf I ect ed at or second

areas, medfsP ‘W’det‘fﬁ‘m/ertl ng said.dif- tran deseribeds 1fh5 4
phase d| f- Qhﬁgg‘nélmka%iﬁ" w“lffr feren i "é?rce 3{%113 *FeTRNe with
respect to raﬂdrﬂtﬂo@ncaﬁetl@dtﬁﬂmgtthcammpt|caI |nterference met hod and a

det ect or 35 grcetanéggmeﬁl@dmws PhéhesElend ar eas ﬁel%néiLﬁBK, for converting

)

sai d intend Pf?t‘é*fe‘;cﬂtg Opa}pan sconverti ¥nce in phase
into an in-. t@hik rch&ieroiﬁt&&ﬂbm&iog ging anplit \*eﬁ’tre tensity

di fference bfecdre mﬁ;ixmuah cainitre pff &scehme ast I ons corres'plomm’ﬁ to the

i nf or mat i elaiged ip ﬁ’g‘!‘h dh ar&“ﬁ@?@tf"ér for clepeferitigl 9&‘51 n- in the
di sc. tensrt s“pa?’f"fgear“ ACE™F HES™S par at us
%

| Ap
R AR A G e St e £ O S LA

to wth reference to Figure 2wh:chcgiasrzely3e®|tmn 5 the information stored in
t he di sc. Figure 4 of the acconpanying draw ngs. 9. Apparatus as
clainmed in Caim8 where- 14. Apparatus substantially as described in
t he readi ng nmeans conprise a nodified wth reference to Figure 5 of the
acconpany- phase-contrast mcroscope conbined with a ing draw ngs. 45
phot o- det ect or. 15. Appar at us
substantially as described 100 10. Apparatus as clained in Caim 8 or
with reference to Figure 6 of the acconpany- Caim9 adapted to operate
wth a reflective ing drawings. information carrier and having the beam
source and the readi ng neans on the sane C. A CLARK,
50 side of the disc position. Chartered
Patent Agent 11. Apparatus for reading optically an in-

~ . o o

o



