" TRACKI NG APPARATUS FOR AN OPTI CALLY READABLE RECORD' The inventi grf?ga‘me@ | 2.
to an apparatus for reading and/or witing an optically readable track-w se
arranged information structure on a record carrier, which apparatus

conprises a radiation source which produces an optlcal beam an objective 5 IZ
system for focusing the beamto a radi at i on spot in the plane of the
|nﬁg;nat|on structure, an adjustable elenent for noving the radiation spot

tr verse to the track di reofmrugrﬁpmi@ckbﬁlgngfmgg§t em for
generating a control signal for t he . a%kﬁsta e el enent. The

adj ust abl e el ement may be conBFADAR RD" separate elenent -such a
pivotable mrror or a pivotable prism or by an el enent already present in
the radi-ation path and which is adjustable in position. Exanples are an
obj-ective systemwhich is novabl e transverse to the track direction or a
radi ati on source, for 15 exanple a diode |aser, which is novable transverse

o the track di fELiQendd SEKIY BPTNONBLEN 8c! fodialfifysE 000 tO rrean

‘a systemfor determning a deviation et centre o e_radiation
spot and thewv@mgeamfopamarlémkrepdrableartraekmssemxaesewnmtand 20 for

generating agGRRELAL oalgwcowlé‘a@riér,pmpa{ W‘gﬁﬁ‘?&tu&%oﬁﬁ‘r@sé’s&é‘ ation. Such

appar at us, for reading a record carrier a vi deo %ran1|s stored
i known, inFadiakion sOEBEHR Uﬁﬁf%@rs#%&eésapaqpéﬁsals&@ew i PP HFTABE 3, 931, 450.

ghe tr acl@' uﬁsﬁﬁremfw%eﬁaﬂngeaeé me&ﬁf&oa]pfadieszampaaotjn?twrmsaasdﬁ ive
etectors ich.are arran e far,.fi ormation structure,
nanely one oFPee&Bﬁ°‘E‘la&é°‘b19"%5“f$‘ﬁ§ it @ﬁJP%t‘lﬁiFaﬂe@me of%f" W& P&k i r ect i on.
The di f f er eneseliaciowapot eraostense &6 gbal srack dhemtiom! antor srackimgsent s t he
MagNi tude andeLes 1L ReRlrdrlig 4P LoREIAN b hdiN ol Whie! Lo L N read

spot relative e cen nt or mat1 on 0 be rea
signal, and ekement. case may be after anplification, is applied to a drive

el ement fher a pi ¥RL allj8s fAY1L0s1 erRbE HUIEHe RBNYR LI Lted B R LeghAkk L caRECE

and t he objective syste by neans of
such a pivotable mirror or a pivotable prism, or by an element

3 already present in the radiation path and which is adjustable
in pos1tlon. Examples are an objective system which is movable
”transverse to the track direction or a radiation source, for
15 example a diode laser, which is wovable transverse to the track
direction.
A tracking servo”system'is to be understood to mean a system
. ' for determining a deviation between the centre.of the radiation
spot and the centre of a track portion to be read or writtem and
2 for generating a control signal which is proportional to said
deviation.

‘Such apparatus, for reading a record carrier in which a vﬁdeo
program is stored is known, inter alia from United States Patent
Specification No. 3,931,459. The tracking servo system therein

25 comprises two radiation-sensitive detectors which are arranged in
the far field of the information structure, namely one on
each side of a line which is parallel to the track directicn. The
difference betwzen the output signals of these detectors represents
the magnitude and the direction of the deviation in the position
30 of the read spot relative to the centre of an information track
to be read. This signal, and as the case may be after amplification,

is applied to a drive element for a pivotable mirror, arranged between



I n accordance with United States_Patent Specification no. 3,931,459 is

i ntended for, reatling a radi ati on- tﬁansmttlng record carrier the

pi votabl e m Tror bei ng arranged on one side and the tracking detectors on
the other side of the retord carrier. Wwen the nmirror is pivoted out of its
cent e pdw radiptiee Mmurentwd she b iepkivecars tem> sPY @eapmmfed and thus the

poshl onufent BiSro@Xtife rp%lsﬁé:.o‘ﬁeof QhEhé‘eédf 8pK¢ NQAnUBS RokPEcted]0 A similar
ef ffect occurs in an apparatus a ragl at i og?gr efl ecting record

carrier in whRRRPRI? éBI"é"’g "t"leaﬁ h'fede el oyed for
posi ti Ommlfbeaﬁadlﬁ | 0n9$1p,@59arxhnﬂenﬂéﬁcfoﬂ head)ﬂ@rmpﬂ!dnaoﬁomhl chis
reflecte e.|nfor tion 134T Y ture t

senig rang ’é’lgeﬁ%%% %a"r%pr”by 1v° gl? rac SQ.H, g éct n%ed In appar at us
for readbmg’na sdd and ctther tfdcking @tsemdocanhel eth%'npi-'tguqu a pivotable and
fully re . O d i 5heidordl AddeOBs SPQL ceddia beam axi s
will be %r%e\e;egh&cebl gﬁ{\:/{egr %%egl ?é%.nﬁ.l ng et E’étogrs upoﬁ Sﬂ%l f/?)t al novenent of
the mi rrms’-tF-?ntqiltes"?ﬁWBquns"ﬁo%hedPS%%Hs ebgachangednarddhpsick Local 20

plane of pid1@oplt Rml bF &hS Y SHER reldtive tdent aslackinY deb&stogppar at us the
pi votable mirror situated.in the-back focal R&ane of . th&ob_] ective

systipm Saimifay P‘FéiF?ﬁ ORSPTS, 18 4} APRATAYA 9% APAIH% 2kt aF % sy met ri cal |
for exanpéflectingdieecorl ahtriersinrdch sa pidouabdel smeitrasspairent al rmovenent. of

the mrr ulgs i AN .t 2 over the
t r acki ngo%eé'}eggt or’s & "_lygﬁ rgﬁo%ﬂ:llgnfn gggna&[ ?Qﬁ*u %ﬁgé pi%lgl ?&Jon of the
radi at i othes beam cportion mhécll o-saneﬂwfcbed'rm the tinformatdones trugtiure f the

radi at i OQndS EQLnémi:EQ&’ Eﬁ@%@éﬁ%&&éﬁeeié&% i reapidyda By MOVi Ng the

obj ective stemor thé radiation source, this noveneni results 30 in a
shi g oftt ipg flatestion. | In epRagadus nfon Fa&mgaoradée?mrm%ﬁl%m is.

i ndependggdoraf céﬁ&e?%qupﬁzgoa bR tEBIE ahll OFu13pOtefiRLeLdgy Rit¥brt he centre of
anlnforrratlon ¢k. Ln al]. the salda%a]?atusfor |t|g.g d/ or reading

a record %‘aPP?bfrmnPﬁ% the radiagien sRaf- L HY Y e 35
t r acki ngrélaitées alos the mtkmﬁ detiarensl aponos gilvetglo movementobf tthe read spot

i oot aopirtefn A RITH: hARd dgsgpsedeé&&% Al $Re Hhchgopsi tion of the

90 Plane of the objective system. If in the last-mentioned apparatus

which mrror. the position of the read spot can be corrected. The apparatus @

the pivotable mirror is situated im the back focal plane of the
objective system, but if the intensity.distribution within the
beam is asymmetrical, for example if the radiation source is a diode
" laser, a pivotal movement of the miirof results in a change in the

95 intemsity distribution over the trackirg detectors, which
change is independent of the position of the radiation source
relative to an inform#tion_track to be read. If the radiation
spoﬁ is moved transverse to the track direction by moving the
objective system or the radiation source, this movement results

30 1in a shift of the beam axis relative to the tracking detectors
‘which shift is independent of the position of the radiation spot
relative to the centre of an information track.

In all the said apparatus for writing and/or reading a

record carrier, the tracking signal generated by means of the

35 tracking detectors is not oﬁly,dependént on the position of the
read spot relative to an information track to be read but also on

the position of the adjustable element for moving the radiation



3 spot transverse to the track direction. As a result of this the read spot
may be set to a position which does not coinci.de with the centre of an

i nformation track to be read, that is, the centre.of the read spot travels
of f centre al ong the ‘informattomtrack. 4 tf-the change in position of the
adj,ust abl e el enent is great enough, for exanple when follow ng information
tra"cﬂ.i/‘si with large eccentricities, the influence of said change on the

intensity digpbt ididhbedtsQVes thBCridcRCUiFEcdOh LCARTS FEBY1EWENLR Gheat er than
t hat of--t-he devi ati on between the centre of,the read 10, spot agnd the -
centre.of tRE3% FRGENRAY BR 1F%ER. 2 PRETHIAS Phigh gf’ei ﬁ’@ta‘b‘f‘ﬁ‘s"ggﬁlwét | ement is
t he angul ar tpesédntee of an Difoohation effikEBd b rbsid, phat tisqneid a _
transl atabl e el enment . transverse . to the qptical i s of t.he syst.e

constl § ut ed BY T Lot et avel, wavely ort btrite, Sibag fhe WEoRaRISH)
obj ect qf thkeagkesadfitthienvhangeoin tppsprion 0f the edjustatilerelgmente igpparatus in
whi ch the i ' Lid O RIESE-To 1N on the
control si g%%kb?%%g?ﬁf’stfgfeﬁ%%kié s%g%yéggg?;’%%eﬁ{. nv'en%f&otﬁqgg%k\?i des

appar at us f 3ithclargaesssaroicifies i fhe Anfipenceaprfsaidachanee o1 FBR- wi se
arranged 20 jihpégyiEHt & HtrSbitichlUsverOBhd trRcRidg Qafddtdks ¥y eherppar at us
conprises a radi ation source m@ic I.n pse, produces an o ti%al bea an

obfj ective sPpERatAn Shan FBAEI My thhdeydarion, Petyesg; the Sﬁng‘%of’ i thé R8Pl ane of

the inf %rratsipea &idr thé Weatranf e dnfoldazich araek. f or noving the radiation

spot trahsversely of the tr 25 . .di ti a tracking servo systemfor
generating a con reof""ss”‘lch'r"{réIoaflé}r'etaﬁ1 u?ié?eb(l}setggﬁmgwéljésngﬁ ,aq‘ ai'd control si gnal

cont ai ni ng posbrizenefita wivetablarélevent tdy the poestidronfof trhwsladgble i ng
el ement, an%am&e%fez 'nié*n@}vgﬂee%' € Syeiam faﬁis det ATk i LOfafIREEL4 ON Of

t he adj ustabl e t he output of sard_detection System being 30
connect ed t ®Yathe ofher slepents; iadhengadiationr $pkkem for generating a further

contr ol ii gnal v¢d gb d&os?émeasa&tﬁdpﬂgémtre@mﬁoﬂ @oSgisridernpaegat . The

i nventi dh wil |, now be expl ai ned.b\é,a nore defail ed de criﬁtio.n, by way of
exanpl e, of SAB{RK Frhke @BPaTAERA; 1y “Ris e ifilughcs of | ERS PR T™®Rord carrier.
Figures 1, 2fatie adjtanablarelementppothereontralf sfgrdl for apparciemsnt

i n_accordanceisv@é&cgg.e The invention provides apparatus for reading
_and/or writing an optically readable track-wise arranged
20 information structure on a record carrier, which apparatus
comprises a radiation source which in use produces an optical
beam, an objective system for focusing the beam to a radiatiom
spot in the plane of the informatiom sfructure, an. adjustable
element for moving the radiation spot transversely of the track
. 95 direction, a tracking servo system for gemerating a comtrol signal -
for the adjustable element, said control signal containing a
. component which varies with the position of the adjusting element,
and a position detection.system for determining the position of the
'adjﬁstable element,the output of said detection system being
3p connected to an input of the tracking servo system for gemerating
a further control signal which is compensated with respect to said
component.
The invention will now be explained by a more detailed
deséfiption, by way of example, of apparatus for reading a
35 radiation-reflecting record carrier. Figures 1, 2 and 3 show
various embodiments of such an apparatus inaccordance with the

invention.



The information structure 'conprises a nmultitude of information tracks 2

whi ch in their -turn--conpri-se +nf or-mati oA—-areas;- not shown, which alternate

‘with intermedi ate areas. The infofmtion 5 structure may be di sposed on

the upper side of the record carrier, so that reading is effected through

t he transparent substrate 3 of the record carrier, the substrate serving as
grot ect i vBigugge} shoWe 4 rReprdicasnien Luin edisk crppemAesEi®™ by a read beam

7 Produgd; Piorhat S6H @Ei-@&:a%@ué&ﬁ:rﬁseg QA mBKATRLE oF BREdmacison | aser. 10
The beam 7 i.s focused to read spot V af the ipformation structure by

nmeans dfragks obj @E%ﬁt\/é“s%‘é’nf@m FAPRIHLSeS 1REoTBARII™: AF§38 o BRF esent ed by a
si ngl e dnR@G, whichlditeghate witeh fidtﬁﬁhd&i@ﬁeéh:b@ﬁm d\aial treflorigt RInenent . Thi s

el'epent takesthefor of amrr r 10, whi Seil 1 about its

axi% 1189 HeEwRe BFY &S 78 glsn""osfe‘i e tgfrwefzsu&t ﬁlf Q‘E'faqf gausieﬁérrat ically

" represest eliaa(xteuding :.éleffﬁhsednmougmahﬁayraﬁ!@pamnwfastbetdrﬁ ven by

arrangi g d&ﬁwg:a%g&gd th@' &mg&r R AT ngeaavgl BiRsed in a
|eI produce

magnet i c a palr pieces. pass an electric .~
“cur r entThehAofepmatfen \mtn'enqvgezas ltlhmma@eéahy ﬁo’?ﬁﬁ’ehﬁa‘bﬂ Pﬁ%“g%efdror cah be
accel ef%t @0r 81120868 18uA %, BoE Rxampld ROhe iuVRedss 1as¥r .exanpl e described in
United States Patent SpeC|f|cat|on no. . 4,123,146, The, beam which is-
refPect®e Byam Heis niosraed itOna sTeadc PRt Vi PR LEATRREIRS ecti ve system for a
second §uﬂﬁetafudbyanéanb5@qmnbbjecﬁve rsysken t9dwhicht e sthessticallpf the

radi ati on sourtc%)@ ay elb rror In order to separate the reflected
beam VHIPER®FE Tk %L fEE " nf ormation struct ure, fromthe beam
enmtted by 'l'lhaersdmmnGP%tlpehaludEatam&@lﬁﬁvwsplmmtng prism13 and a
[err]/ A fenkihe: da%g] ut@lfagmt&eavm@o@nﬂd Nunicd I8 pHRfabEAM MRy be 30
arrange | e radiation path 1n_known manner. . The prism 13 reflects the
bealh f raheuthits esds dlcaR riher dirpckion Aiathe RxsemsiX Fith dbeetid on system 15.

When t her egeHehatfEd11§! rdprebhtdedcBiatdpass, Otha miptaslile day Whi ch is driven

h gnal of th
by & rméor exémptleebg Utre.\l'rlntan i a:granglné aew1nd1ng around said mu-ror,

invention. « 4 Figure 1 shows a record carrier 1 in radial cross-section.@

which winding is disposed in a magnetic field produced by a pair
of pole pieces. By passing an electric current through the winding
. 2 the pivotal movement of the mirror can be accelerated or -
decelerated. Such a mirror drive is for example desctibéd in
United: States Patent Specification no. 4,123,146.
The. beam which is reflected by the information structure . » .
traverses the objective system for a second time and is-subsequeﬁtly
25  reflected in the direction of the radiation source 6 by éhe
mirror 10. In order to separate the reflected beam, which is
modulated by the information structure, from the beam emitted by
the source 6 a polarization-seﬁsitive splitting prism 13 and a
A/4 plate 14, A being the wavelength of the read beam, may be
30 arranged in the radiation path in known manner. The prism 13 reflects
| the beam from the record carrier to a radiation-semsitive detection
system 15. When the record carrier is rotated by means of a
spindle &4, which is driven by a motor 5, the output signal of the
detection system will vary in accordance.with the sequence of

35 information areas and intermediate areas in an information track.



detection systemw |l vary in accordance with the sequence of 35 . @
i'nformati on areas and internediate areas in an information track. 5 A1

order to det.ect the position of the read spot relative to the centre of an
information track to be read the detection_system. 15 conprises two

détectors, for exanple photodiodes 16 &and 17, which are arranged in---the
so=scalled "far field" of the information structure. This neans that the
det%t’:t.ors are disposed in a plane in which the centres of the various

di ffraction or dém ordehitsh datectf Sherpdsihion oifetheeadad ppptimelptiyect ed on a

smal | infor'enatt},gncédt@a,cregrag olchat £t !:i[ac%g@f;% LLQinhachechgsn The

det ectors may r_exanple be situated in 1 ‘an 1 mage of the entrance

pupi | of theyssepeb? icomPrigepctijo dpkeqtorgesfori eannla rRiMtPdipdseals Pat ent
Speci ficatiga 19, whi®RlarkSrrddgedi {H-2Rei do~cdiBdd Ploait iF3810VRE the detectors
16 and 17 is determ ned by the g,gsition of. thehr{]gad spot V relative to the
centre ®f aPORPETIAY PEFREPERK 2B1Y W5808 SA3t P AehRANSEE FSynals 15 of the

detect ors ldispbeed Anaacplanpl iredhich aheubdntaes af che cuariods8, whose out put

signal:, or tsacki spanals [Sifchi sed . hed gni tude and the
di.rection o#lfgg %‘\gg,a ron Bét%e"en %ﬂeeggg?\#‘é'ﬁ%#nt{%%e?%éaép%pg? and the centre
of the infoprrdected tonasksmadl pinforwationTarwen,saxmanificigpply emaced t he

acutat or 4le, @Sl otRSE. 2%he Hatebory! faPEol MBldubl 8 bel ditddteaPin/Oting the
mrror. 10 in such a way-that the si naIf._ errBLibecomss zero. A signal .Jerr] -
LTﬁ i

whi ch i re$h éoase of e SAtrapce ppRk Fiveystem. oBfathed by
addi ng the &ds¢pgbéd finovRitea Skites!Pitent CopRdficationtdee 8[931yas9 20. 25
For practical reasons it,is.generally not possible fo grrange the centre of
the mrror % Fﬁt?‘ffétﬁa%*?tfb‘g‘éq"°ﬁl%‘f% gfe tdﬁée%rtﬁrécﬁ \?é‘gs%‘t1 m The position
of the beamm@-ﬁﬁné:sbyeﬁﬂeepbﬁtiby dm_etheeuba:;ldsm Vi eelaxtide tthethe rror 10, and
(1 e poaly et D BSRERANLEDY 3, LFSLCEfs OTnid 5 ARG LaALLE and 1T
i nt ensiBy defstthedatieghons/dp anve 19 canec apphiedotarad sulitiastor sdrdeitelfs ned -
whose output:signal,.or tracking signal 5. is then determined
by the magnitude and the direction of a deviation between the
centre of fhe read spot and the centre of the information track
to be read. This signal is applied to the acutator 41, as the case
20 may be via an amplifier 19, for pivoting the mirror 10 in such
a way that the signal S_ becomes zero. |
A signal Sss which is representative of the information being
" read, is obtained by adding the signals from the detectors
16 and 17 in the circuit 20.
* | 25 For practical reasons it is generally not possible to arrange
the centre of ihé mirror 10 in the back focal plane of the objecfive
system. The pbsition of the beam which is reflected by the record
carrier and the mirror 10, and thus the position of the beam which
- is incident on the detectors 16 and 17, will then be dependent on
30 the position of the mirror 10, so that the intensity distribution

over the detectors 16 and 17 is also determined

by the position of the mirror 10. If the intensity
distribution within the beam emitted by the source 6 is asymmetrical,
the intensity distribution over the detectors 16 and 17 will also
35 depend on the position of the mirror 10, even if the centre of

the mirror 10 is disposed in the back focal plane of the objective



by the position of the mrror 10. If the intensity distribution within the@
beamem tted by the source 6 is asymetrical, the intensity distribution

over the detectors 16 and 17 will al.so 35 depend on the position of the
mrror 10, even if the centre of the mrror 10 is disposed in the back

focal plane of the objective 6 system In said cases the tracking

si.ghal P?I L. o?gt HUScds g@élttrrgékﬁggggém[legrj dng @anRsequent|y dependent on

the-«pos e mrror . I'n order " to cbnpensate for this dependence
t he appheatapsrsl sxseehp%cpse% c&ﬁsaﬁ@mtbr -deperdsnnoBcthec PPettiePst em 21.  This
Syst emqgORRNd indfPor® 102di at i on source 22, for exanple a light-emtting diode,

which emts_a beam 42, a | ens a tectors 24 and 25, for exanple
phot o- di ode® OTHigF (tafompsPFate, 25 '3‘[1 %%etﬁﬁf‘?‘ber t88 IRPARBER® ref | ecting and

di rgect ?cohbﬁdkeaaa @iﬂgﬁlﬁi-pbylﬂﬁnt detenion esyaﬂe:i @1t heThdlsasgstel t he detectors

24 and 25, the bea S in_sald a s 23. The system
may be 3835’(355 §o"t@ﬁ3€ ngf °'t"fclcé 219? r%F %mlplf ;19)_,_ gt cegnﬁf lr“gtp osition, the
beam 4211bde§yimehrema$ - blea 42 adetnhezﬁaﬂécm gegqct@mg 25. When the mirror

10|s v ab m i T, sidion the direction
R $+ect 3 dp%fa éh@’&a)hg e CEMM lsQrisce B9SHE

the re ch ange so that one_of the detectors 24 or 25
recel vaheminror alf dsi 'B*Hlec Haﬂﬁcﬁén%t%rdlrﬁ?és sthgnkpam emakted8Ydet ect ors 24

and, 25 thkCadtitRbl £ thotie Pukhd 3E! the qxeeséuotrsm ahRe2uteREtbeamgnal [err] of
thIS circuit_depends on, th nltudg %3 melrectlon of t he pivoting 20
angl e OiEBEREPIGA thithpians gﬁa? 9 BESLEJURRY 58 t hat conponent
in the sdagted sbrthidti, CIf ithecsirred by ishin ﬁjmotaitrm@inmbnpfthahe mrror 10

and is 2 Idzeg_ﬁ;%m%e yféat&acépat rt[pU|§ Zde’teﬁ@ r%hZ&Ilth% g:cel ves the signal S

‘The out he® & ui ndepen ent of the angul ar
posi t i Gheofthenmirior $0 iB0pivgred about @it llesyascfrem ithecendpendence of the

- Si qga' pobifibd Bfe FHl%hééB% 9% &Jaer@h%@e&i bhim Aizghei@glsi ons the read spot

eapparatus of gure % be conpared with an apparatus in which the
Obj ect iapethats pae ofr t’c‘ﬁé‘%‘&ﬂ?‘msl f %aﬁc@qeévmwael%daﬁ ¥ t o position the

read spabntétRNsvease i ligndlsaekonlitheCddte@torh @4 nanee 26 niredf
applied to a subtractor circuit 26. The output signal S of this
circuit depends on the magnitude and the direction of the pivoting
. 28 angle of the mirror 10.This signal is scaled to be equal to that
componenﬁ-in the.signal Sr which is caused by the piﬁotal movement
of the mirror 10 and is applied to a subtractor circuit 27, which
‘-also ?ece%vgs the signal Sr. The output signal Se of the circuit
27 is then independent of the angular position of the mirror 10.
25 With respect to the dependence of the signal Sr on the position
of the element 10, which positions the read spot V, the apparatus
of Figure 1 may be compared with an apparatus in which the objective |
. system or the radiation source is moved in order to position the
| read spot transverse to the track direction. The movement of
30 the "“objective system or the radiation source transverse to the
track direction can be measured in known manner, for example, by
meané of an inductive transducer or optically by arranging a mirror
on the objective system or the radiation source and having a
radiation beam impinge on said mirror at an acute angle. In the path .
35 of the beam which is reflected by the mirror two radiation-sensitive
detectors are arranged in such a way that if the objective system

or the radiation source moves transverse to the track direction the



direction can be neasured in known manner, for exanple, by neans of an

i nductive transducer or optically by arranging a mirror on the objective
systemor-the radiation source and havi ng a radi ati on beam i npi nge on said
mrror at an acute angle. In the path 35 of the beamwhich is reflected
by-the mrror_two radiation-sensitive detectors are arr ‘gmg I n such a way
that i f the oBp&Rtrgeels, YEmeaid dsEeriodpatTaRaveris £. TS a.g 13§ dH8Fse to
the track di reettwaetctm:ectoﬂs beam travel s over said detectors transverse to
t he bounding |ine th C I r ng_ma i 1

t he dependence of he esggﬁ ﬁd‘%&? Jh hlen 8(13 1t ggﬁ%f ﬁ& enerﬁt&vilbg%ﬂaq
posi tions theSgee tbecltOSP-slmfI‘é!e element W*H-ﬁhama%&‘l?st‘?%rreﬁéadl ng a

radi ation- trapsemilst bil11e80MHaH fdlahi Spathtid) thhareapnay At tedisboow i n Figure

2, in whi&h that part, of the beam.ref ecte the record cargier I ch
passes thr ougﬁrﬂfé“ﬁé’aﬂﬁ geF9rec FATHeE | Wndhi q’\?og?%“ﬁg‘éﬁ “?‘8?“ t’f‘a& V\@’

det ection.” | n ihighiich chdthpaxteblf extiei beane refibrted byakse réford fcandqrons as
beam spli tter g ; Jhi S, Sl Péuggomr bEGE-dbPPe IR ANIGALS: 35 AGedd colct Ween
er ¢ an

which a beamspl1 tplaﬁ?geﬁ a 3'1s Inserte are conbined to form
a cube. For atgwlarllgd@eeeum r InyiFdgese Juthe éeﬁlﬁqtee% iedAneite AR lsRas a

syal | er monentg, ol iioR8Tdd 8e£$1ela1fcﬂelran%rihrémeﬂf cbhermeewd thﬁbdnhénﬁé"ld can
be moved Wth substantia ¥ Uﬂ fﬁ'g araS|#Jc [ €§0nances ht S and
advant ageous p&r"’?"e&%or@tﬁ et SRR Y ABT gy e Sl13?5?’«%0ve?3 ”tnﬁﬁr ed an
beam splitti n@hh&yaﬁ:elm@ﬂecf bl foreng |cabed, Foo 4 lpiven hiegréempdr i s not

exposed to atnms r|C|nf n cal amspllttlng
layer 33 may Bé® gmgtl e %ggélﬁg‘rﬁ% ?*yecglsr?qgg%gl%oygggo‘}r%e
pol ari zat i on- Sosstia vean aypkane pingor |thsteuamenmeﬁe€v eadeean per r] / 4 plate

shoul d be arrggged ﬁeﬁ%«ssemlgm,eeaa.y&asmaemcmesm@esowaaa. e pi vot ed
by el ectrd?mgnetlc nmeans, not shown. Suit sai-d negns take the form as

descri bed in- ta9%ankaggoe, £OF Fagpent °§a‘f‘§‘ﬁFgggféFP Bdh N8reo%i2 5.4
Serial No. - 25 beaksdp1Qt6ing. 1dyer fieabwstulllygcencldsef, shethanbthiz0layermise
refl ecting and°¥|

30 the -objective systemor the radiation source transverse to the track @

éxposed to atmospheric influences and mechanical damage.

The beam-splitting layer 33 may be constituted by a partly reflecting
20 layer or by a polarization-sensitive layer, in which_last-mentiqned
case a A/4 plate should be arranged before the objective system.
‘The cube 30 can be pivoted by electromagnetic means, not shown.

Suitably, said means take the form as described in the previous
European Patent Application No.'81200525.4, Serial No. *

25 0,040,878.
The rear surface 34 of the cube 30 is made reflecting and via

the position of this surface the angular position of the layer

33 is detected with the.aid of the radiation source 22, the lens

23, the detectors 24 and 25 and the subtractor circuit 26 in the same
30 ¥ay as in the apparatus of Figure 1.

In order to ensure that the signal Sm_depende.eolely on the

pivotal movement of the surface 34 and not on any other movements

of the cube 34, for example a movement of this cube in the direction

of the source 35, the elements of the position-detection system
35 are arranged so that the centre of the source 22 and the line

separating detectors 24 and 25 are disposed in ome plane which is
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the p05|t|on of ‘this surface the angul ar p05|t|on of the Iayer 33 is ’
detected with the aid of the radiation source 22, the lens 23, the aw
detectors 24 and 25 and the subtractor circuit 26 in the same 30 way as in
the apparatus of Figure 1. In order. tq ensuwre .that the signal Sm depends
solely on the pivotal mevenent of 8he surface 34 and not on any ot her
nmoverent s of.- the cube 34, for exanple a novenent of this cube i-n the

di Mec¢tion of the source 35, the elenments of the position-detection system

35 ar e pamadhefedosbhe Pavoting asin 12 of thhccuhsur cEn Figurai 2t he | i ne separating

det ect ogyp 284 8t oR SsirBe B X RAS Aihel DN 23PAANEMNGRPLS situdrdyaral l el to the
pi votlng axi s 11 of the cube. In Figure 2 the radi aflon source 22 and the

| ens 23belyigdsthe pkapgyod %ﬁ'%&@edsbéﬁl’iﬁrﬁfé“ﬁfiaﬁé Be dasBefing, as is
repr esenixﬁd byhiltee thasBecedtone=24 whd |23t awa-.hdatemﬁtsd defapsl 25 are then

o g PLEE CRcSuAvdnen: 2o e Jopetarua bt HeREPd Fa SrBenem vl voti ng axi o
11 may dnEthenelments) 212-I;|a23,s_l%vund A5 Rfejative tol the lpdvaipgr at us of Figure 2
t he I‘adiﬁtsl P S grugges ? %gttﬁ#t gﬂ?j’m. ﬁgzr;gggogduct or di ode | aser. Suc_h a

radi ati on sourcé nay a e use pparatus of Figure 3. In this
appar at us t Ee @efamnaéhs clfeRigure3d thearad¥atier isouscesisacorstihtuped tter.

Sai d el RNk ek RTRELGERE 8iddeaNfsda 25l atfﬁﬁﬂﬂtﬁ%u{:ﬂé‘hﬁ 3Asehich is
provided with a Eartly reflecting layer 38. In the &para?us of Figure 3

t hetopos?e M8Rd gt £Be japrasssscnt l%guﬁ%\? ‘nol% dPdp ARPEFAENS LR8N source, the
por ti onde¥leef idnelénmt Magh?nmhehmﬁ b$ amaahﬁtsq:dxbye:t hesdiyer 38 being

I t detecti ' | i dent th
fup. dot SPBPE "SR LTS8 BrepremadiFT | SARBet St Be8, T hi e beam porti on
7' i s spuovtided peithld @Iartty lreﬁbédt:.bg tdyerpd&t e 37, the 20 d| spl acenent
being a funghigy gfpddeud figire &ceh%egsa:%nt&%epem &8k Ne plate S7.

If the plate exanpl e’ 1n its centre position, eam portion 7'
| eatges hasi 3o sepasate rpdiRtdgnctpuspe; PFé‘euH?‘FﬁléFerthOéd“M #&8dand is

symet ridaal ¥ %tlies! ﬁherﬁ-aﬁléhﬂcheddﬁt ed Qa§er 4 BNFeity edpiydasfird |ines
repr eseIPc;[s:.E:Eon %%E:Qctoz.fonE heSa:L eam portion is incident upon the two
detectors 24 and 25 of the position detection system. The beam
portion 7' is shifted parallel to itself by the plate 37, the
20 . displacement being a function of the.angle of incidence of the
beam 7 on the plate 37. 1If the plate 37 is for example in its
centre position, the beam portlon 7' leaves this plate as 1nd1cated by
the unznterrupted lines and is symmetrxcally incident on the detectors
24 and 25. The dashed lines represent the path of the beam
¢ 95 portion 7' if the plate 37 has pivoted anti-clockwise. Instead of
a plane-parallel plate 37 it is alternatively possible to employ
a cube in the apparatus of Figure 3.
For detecting the position of the deflection element it is
alternatively possible to employ the smail amount of radiation
30 which is reflected at the front surface 43 of the cube 30. Said
front surface 43 then makes a small angle with the axis of tﬁe beam
7, as is indicated by the dashed lines in Figure 2. The radiation
reflected by the surface 43 is focused by the lens 8 to a
radiation spot in the plane of the detectors 24 and 25, represented
35 Dby dashed lines, of the position detection system. If the

source 35 is a diode laser the detectors 24 and 25 may be integrated



25 portion.7" if the plate 37 has pivoted anti-clockwi se. Instead of a @
pl ane-parallel plate 37 it is alternatively possible to enploy a cube in

the apparatus of' Figure 3. .For detecting the position of the deflection

element it is alternatively possible to ®nploy the small anount of

radication 30 which is reflected at the front surface 43-of the cube 30.
Saj.d-front surface 43 then makes a snall angle with the axis of the beam 7,

as “r-s i ndi cettogdtipar whth dadfietpuricrean ione Frafereo a Femicoaductioromatesfinbet ed by

the surface 43 ig¢faeU t t the plane of

the detectors 24§€1rf% @fgfxnl?ie{g%\%!g%%gs %la?j%goﬁleg ,1,%%&9@2;]9'1? he position

det ecti on sywhosf impedangfs 0¥ flfsindyucitange d’FBH%S Witk rthenposidiert ors 24 and

25 may be indeghid Qd.ementﬂ twq;obegldu bb @ ddji&ltEaBEe Qlepétt Wah e Of a
| f, t is driven by a magnetic

seni conduct o‘{ ngl al %d us&abl

coi |, whbse JeFpRed rdgctrondss y ﬁh’t fict® a :W"E?‘r the position of said
el enent, the posTie daveitibhemsydjplisd dlel sppliederd appsrdrasSfor éeitittgd

el ectroni cal | £/ g REoh SCLLdAA0UELARE badl Gy R 801 120; BRY (AL b, appl i ed

to apparatus ornma n a-rec which is
peovi ded wi toptanabin ﬂeb&qtybblétsesvamrecbermowlncarokormﬂ.:mraﬂn tOCWhI&HJ: acent to

whi ch, the 'éﬁg%ﬂ?&zhg&drﬁ ibOrdBel MIRCLIDEL, SUAD s2wiidel 8p dﬁm%at may 10

be constructed simlarl t he read apparatus described, in the foregoing,
for exanl e be KaRsigucke tir'*@lh“lﬁ' hte the| ERadoAPRAFEL LS d58FRtPedr LAfded to em t
a hi gher i nt sytegbingt,nedk tetatpMd)i ehats OEf FipRzel Dy tneaﬁkdrieuoWGoﬁﬁb ation

ath, if the radiation,source is § le a aser. |nclude
gn i nt ensi t "$i08A%TEBEeR SO 98T ?SIP %?ﬁnﬂ}atng 8’63‘%‘ O‘Bﬁc a’f“
nagnet o- opt i £l remtingat dhe toliahdee pabiputift ehenrladistwﬁ sthacei gsneﬂort o be
recor ded, V\’hé 1&% Bgs g glcfe rﬁi ‘ihQﬁS’deOEn tﬁ%‘l@l@ %ﬂlaﬂﬁ ?)pl ied. If

t he radi atlon source-lrs a aser, . no no tor “is require ‘and t he
di ode | atber memparreumaeyuqtnet:m& ox/jajuegnstorentical pedrlatozyepe 20

are taken t Qa8 Uirfput NBdrmiRfl PEIMEP i EAA" taDd ebbskied, RSchOhay BE
radi ation and trapsmits_only a small _part. Durlng Witing the Jecord

carrier bodyAhPuGi%cfl| Bides F; Flé?%ﬁt"g?%l’dl igiappligd. If the radiation

source is a diode laser, no modulator is required and the diode
laser can be driven by the audio, video or data signal. Steps

20 are taken to ensure that the beam -splittef- 38 reflects most of
- the radiation and transmits only a small part. During writing
the record carrier body also reflects sufficient radiation to

. . . enable the tracking described in the foregoing.

.o



enabl e the tracking described in the foregoing. 10 1 1111 111111 1@
111 11 111 L H S CLAIMS: 1. Apparatus for reading and/or witing a '

optically readable track-w se arranged information structure on a record
carrier, which apparatus conpri ses'® radiation source which in use produces
5 an optical] beam an objective systemfor focusing the beamto a radiation.
spot .in- the plane of the information structure, an adjustable el enent, for
mowing the radiation spot transversely of the track direction, a tracking
servo systemfor generating a control signal for the adjustable el enent,
sai d control signal 10 containing al|f lllh/ari es with the
position of the adjusting el enent, :M“ﬁmﬁ“mmm ection systemfor
determ ning the position of the adjustabl etel 2meht,” the output of said
detection system bei ng connected to an input of the tracking servo system
for generatci&gﬁﬁa} further- control signal which is conpensated with 15
respect to *conponent. 2. Apparatus as clained in daim1, in which the
~adj ust abl elel cAppatratws Eonsteiatling dndjorn wpivitgabhegptiiaallyy readdbdet i ng-
el ement, and.i ' t Ll on; ign._s Li.ses two
r-adi at F%?\cﬁ‘-gé?\gia??%/%ége?g%ﬁ?gﬂ& ?Sﬁg‘% g%n&?ﬁe):{%%ﬁ? g%galegéam portion which
20 i s wewidht eppdrptuhecomprizas anradigrien gaures yhieh tincwsdpredecsasi vot abl e
€] egreng, V#@ LLbRELS #8f o5 ficE 18156 FoRCEN st AE GGt Boknl @oda SUDt ract or
circuit which suppl]es said detectiopn systemoutput. 3. Apparatus as
cl ai rreH@’r?%P‘hisr?PE, ig therplanet ok thej Rfoaprion) éﬁg’rﬁmﬁ‘bnpri ses a pivotable
Pri sm gh adjusbatlePaldnentr i A6vingytRe radistivn bpotatkangedsely Whi ch the
surface_of the pri.sm di.rect eg t‘g}}t he radi ati Qn source m Igtels an acute angl e
wi th tAE the Bt SREPIRAM S PR By TR FIRFTh TOn 388U Ca 8 dhd wherein the
posi t i eontrddt eignadnfaxy she mdjoapatilecelement | aphiidt ¢antrobnsigneVe det ectors
ar ngnged, i 0.6 0e Pabihelenl VhiRRADACL 180 £ pBEEEdaDYe Siled surface of the
30 prism and & %ubtractor crrcuit whose fwo I'nputs are connect ed

: adjusting element, and a position detection system for determining

 the position of the adjustable element, the output of said detection
sy#tem being connected to an input of the tracking servo system
for generating a further control signal which is compensated with
15_ respect to said component.
_ | 2. Apparatus as claimed in Claim 1, in which the adjustable
element is constituted by a pivotable, partly reflecting element,
and in which tﬁe position-detection system comprises two radiation-
sensitive detectors arranged in the path of'a.Beam portion which
20 emitted by the radiation source and transmitted by the
" pivotabie element, the outputs of said detectors being connected
to a subtractor circuit which supplies said detection system output.
3. Apparatus as claimed in Claim 1, in which the adjustable

element comprises a pivotable prism in which a partly reflecting

25 gurface is arranged in which the surface of the prism directed
| to the radiation source makes an acute angle with the axis of the
" beam emitted by the radiation source, and wherein the position-
detection s&stem cémprises two radiation-sensitive detectors arranged
% in the path of the beam portion reflected by said surface of the

prism, and a subtractor circuit whose two inputs are connected

respectively to the two outputs of the detectors.



respectivelxy-'t o the two outputs of the detect Ws as @
claimed in daim1l, in which the adjustable elenent I1s.”C ' ed by a

pivotable, at |east partly reflecting el enent m”'m,m ' ce of the
pi vot abl e el ement which surface is renote fro m ”&Eﬂ aurce, S
reflecting, in which the position detecti®on systenfconpra s auxiliary
radi dtion source and two radiation-sensitive detectors -arranged in the
pat# of the beamwhi¢h is _emtted by .t [ 14 ak | af. 0 and
reflected.by sai cf"r eg?peac‘taf‘r’lsg assu??%llé&eéfi k&Ee‘ﬁgé pldt éxoﬁghq'gié?écﬂedgfl@g 3%29' bei ng
connect ed t 0 ellkgentnjat eonstitutedbby acpévotmbleuiat, et gattimreflastinge
auxiliary radighi) $QUMIE A dukbicd bECRCBHAUDIG dllGeAELRILRTS ar e
di sposed in one p ér]e Ich 1s parallel to the pivoting axis of the
pi votabl e el ovshtce 35 7omoke ofned Fhp TadiRfieg RHFCEr W FeflRFtaR8optical |y
readabl e {)?CQ{?dwﬁﬁhr kR p%'dbﬁi@ﬁéﬁé&t}ioﬁlssﬁeﬁﬁI’dcb@ﬁis/&:;st Bn ra&gnﬁ@e g ? 15
Figure 1 t he ,acconpanyi n raw ngs. 6. . aratus, for_reading a or
writing an oﬁi‘#&%‘fﬁ?ﬁ%’ﬂ%&bﬁ@d FE&&%‘E&H& gg&s’[f&gf AR5ESFITP 5?%&% rthed
with referenahet path gfirthe?bedm whécindsoamitved oy dhevduxidiary régimtiatus for
r'eadi ng and/ or_ writing opti cal Lvs.r I : or '

1 oot dnd riidesRtd B9, sl EEEAR I bur bRG' h HikbEs of

L . ..
S.l:let anti a erence € acconpanyl ng

dr awi ngs. Theatidxdeteftotwe bepag ichhuentiednthabebinmwts 3ff edeniidabioplsdresidpyi ng

the appl i Ca”ta[%d%ﬁ Qﬁ@@ﬂ.&;\épﬁﬂﬂiﬂh |lad FBYi 0RO R £nd QW ARIRINEUS kY Ch
are diffdit To read. typescr] pt contai ni nq t hese anendnents mag/ be
i nspect ed on theedetecsprs @rpj disposed in one plane which is parallel t

the pivoting axis of the pivotable element. .
5. Apparatus for reading and/or writing an optically readable
record carrier substantially as described with reference to
15 Figure 1 of the accompanying drawings.
6. Apparatus for reading and/or writing an optically readable
record carrier substantially as described with reference to
Figure 2 of the accompanying drawings.
. 7. Apparatus for reading and/or writing an optically readable
20 record carrier substantially as described with reference to
Figure 3 of the accompanying drawings.
The text of the specification has been reproduced by photocopying the applicsnts original

typescript. It may contain s fev amendments which are difficult to real. The original
typescript containing these amendments may be inspected on the premises of the Patent Office




