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The invention also relates to an optical player comprising a table which is
15 rotatable about an axis of rotation, a displacement device and an optical scanning device for
scanning an optically scannable record camer which can be placed on the table, the scanning
device comprising a radiation source, an optical lens system having an optxcal axis for
focusing a radiation beam supphed, in operation, by the radiation source to a scanning spot
_ on the record carrier, and an actuator for displacing the lens system parallel to the optical
20  axis, the lens system comprising a first lens, a second lens, which is relatively small in
comparison with the first lens and, in operation, is positioned between the first lens and the
record carrier, and a lens holder accommodating the two lenses, at least the lens system of the
scanning device being displaceable by means of the displacement devige substantially in a

radial direction relative to the axis of rotation.

25

An optical lens system, an optical scanning device, and an optical player of the
types referred to in the opening paragraphs are known from EP-A-0 863 502. The first lens of

the known lens system is a main lens or objective lens, whilst the second lens is a relatively
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It is an object of the invention to provide an optical lens system, an optical
25  scanning device and an optical player of the types referred to in the opening paragraphs, in
which the lens system can be manufactured in a considerably simplified manner, whilst the
lens system has an optical accuracy which, also in operation, is at least as high as the optical
accuracy.of the known lens system. . _ _. .
In order to achieve this object, an optical lens system according to the
30 invention is characterized in that the lens holder and one of the two lenses are manufactured
as one single integrated part from a transparent synthetic material by means of a moulding
process, whilst the other lens is arranged in the integrated part as a separate component, with
a chamber enclosed by the two lenses and the lens holder communicating with the

environment of the lens system via an air vent connection.



a chanber enclosed by the two | enses and the | ens hol der comunicating with
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synthetlc material is considerably less stiff than a lens which is made of glass, such an
increase of the air pressure would lead to deformations of the integrated lens, which in turn
would lead to an unacceptable decrease of the optical accuracy of the lens system. Since such

25  deformations of the integrated lens are prevented in this manner, the lens system according to
the invention has an optical accuracy which, also in opération, is at least as high as the optical
accuracy of a lens system which only comprises glass lenses. Another advantage of the lens
system according to the invention is the fact that the lens system has a relatively low mass,
due to the use of the lens of synthetic material. Ina speéié.l embodiment of the lens system

30 according to the invention, said mass is further reduced by making the other lens of synthetic
material as well. This leads to a considerable reduction of the forces required for displacing
the lens system, as a result of which the scanning speeds of the scanning device and the

player according to the invention can be considerably increased.



material as well. This |leads to a considerable reduction of the forces
required for displacing the lens system as a result of which the scanning
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being placed in the lens mount without influencing the position of the other lens in directions

perpendicular to the center line. As a result, the accurate position of the other lens relative to

25  the integrated lens in directions perpendicular to the center line will not be affected when the
other lens is tilted by means of suitable aligning tools after being placed in the lens mount for
the purpose of aligning the optical axis of the other lens with the optical axis of the integrated
lens. The spherical, glass lens body can be manufactured in & relatively simple, Vel_fylécc,ur‘ate .
manner by means of, for éxample, a rolling process. | '

30 Yet another embodiment of an optical lens system according to the invention
is characterized in that the integrated part is provided with a positioning surface for the other
lens, which extends substantially perpendicularly to the center line and bounds the lens
mount, whilst the spherical lens body of the other lens is provided with a boundary surface on
a side facing the lens that forms part of the integrated part, via which boundary surface the
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Another embodiment of an optical lens system according to the invention is
characterized in that the integrated part is provided with a lens mount for the other lens
25  having the shape of a segment of a sphere, which lens mount has a center which lies on an
optical axis of the lens that forms part of the integrated part, whilst the other lens comprises a
lens body substantially having the shape of a.segment of a sphere, which has a raditis which
 is substantially equal to a radius of the lens mount. Since the lens mount having the shape of,
| a segment of a sphere forms part of the integrated part, sa1d Jens mount can be arranged in the
30 integrated part in a relatively simple and very accurate manner by means of the moulding
process, so that the center of the lens mount is accurately positioned on the optical axis. Since
the radius of the aforesaid lens body of the other lens having the shape of a segment of a
sphere is substantially equal to the radius of the lens mount having the shape of a segment of

a sphere, the other lens is accurately positioned in the lens mount in directions perpendicular
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per pendi cul ar 02/,086876 ,PCT/ 1 B02/01427 .6 t.0 the optigca | S. of the

i nt egr at eﬁltﬁ%\é{&“ﬁﬁlg HEPH °‘b?tjafgee€é‘?r er{sﬁ‘édlfeé’hgnsrﬁ)ew,&c lot@%{)\p cg{I ens can
still be gt ble ntdpeatatlehd. WstagebultnGik eccusliptsitioh of the bt leak rddiwve keths nount
in said lens nmount  without influencin tge ggsi tion of ,]ihe ot her cieiﬁns I n
di r ect§ oninteseaterblens in dirgetions perpendigar o fne atoresaid gptical axis will gotbe affecteddls  As a
result, t gﬁ oftfef Mhelsilee 5% trleafl Hsuftdble MighRE tdofy et Béig% pM6ed ifl tHelensTmount

integrated lens in directions perpendicular to the oresaid optical axis
wi || not fiethef ffusprse of 4ligningtthe entisalraxiscof thejother lens withithe ontigplexisrof &9 t abl e

al i gning tool r being placed in the lens nount for the purpose of

al i gni ng Pﬁ?%ﬁﬁeésgl axis of the other lens with the optical axis of the
integrated | ens. YéYetanwhérembedinwut ofimtoptidal kens systeimcascordingdto thedavemtiat cor di ng

to the,invention. 10 | ri ' b, ' CORRRRAT ONn
corrprf%eslsé:?laﬁagtﬁ'%{e%dﬂg’%@gg@g’%ﬁ?{é&%ﬁ%ﬂnné' L sc?& lr‘r%?}aolhé %0%2%“’ gce of the |ens
mount . Saifdimed andeirfatsoffthe leasimiotntt Said chethed isforaediarthe idtegrate pattaluringthe di ng
process by providing the ul d, t hat. .i.s used.,.in the . goul di n ocess with an
el evationm&P{ IAGSST BY BRY ngt‘hfemewaﬁ‘wér?“sedﬁw%‘?°'€}@ﬂ§P{:"c?ﬁ%e"@ 1% is thus
provi ded ERy&ich& the ppéi6t bLt¢ clibe]l STHEMiEveAPddRRICctiod b tRussirevital inavendi nent  of
an optical lens systemaccording to the invention is characterized in that
the air verﬁptl@éﬁ!i!fg%mp’ﬁrm%ﬂﬁpri ses at | east one groove-like channel forned

in a surface of they E}S&%J BRUSHimBRGFah optRENENsAPReda0¥¢@ink kdke GlveRialis f or med
in the” positioning surface, which channels both open into the recess. In

this specichdracserized imibptthe pin ventRpRiectionesoBPREss 2t leass oppgrogvaslikg hagnel he
posi ti 0Nl BT AGasBL blink ichs BRUAUREY: R LRS00 VeNfieRhinéProRRE maRNECt i O

is made up in-a practical and I Cl ent nanner o e groove-like channel
in -the spuosifiating nifatd evhichmbhameslsthoth ofien intethe secesso Frthis specitlismbpdigient, Bni ng

surface and.th oave- i ke ch el . PNeNal this
enbodi rrentwi“(%*htge gti:"Fr V natbué&ﬁﬁgég?}i& noséngn#? E‘é’vﬂ(ﬂgé{e’iﬁg@g%ﬁ J|u?if&t%'1teﬂeirglrft egrat ed
part dori Wntg’bﬁnd&?bﬂ?hﬁ@.e ppdxcepmctiqahmdrﬁz cientrhmaoi ;amﬁmeagiqmilikpfharlﬁtl ihens
- system accor di ng -the invention i .characterized.in € qyy .
i nt egr at edhesAFiacy thi 1505 YRt thefcess &‘émleg r‘fbt?‘? ﬂ%ﬁtl%'fgr%“fﬁ‘éer %ndgﬁe %rh%ve-hke i

channel in the positioning surface. In this embodiment, the air vent connection is likewise

-

provided in the integrated part during the moulding process.
Another embodiment of an optical lens system according to the invention is

25  characterized in that the integrated part is provided, near the lens that forms part of the
integrated part, with & transparent window extending substantially perpendicularly to an
optical axis of said lens, via which window the enclosed chamber is optically accessible from
the environment of the lens system. Said window is formed in the integrated part in a simple
ménner during the moulding process by prow}iding' the mould used in the moulding process

30  with an optically smooth surface at the position of the window. Via said window, the position
of the boundary surface of the spherical lens body of the other lens can be measured in a
practical matmer by means of optical measuring equipment when the optical axis of the other

lens is aligned with the optical axis of the integrated lens.



Integrated part, with a transparent w ndow extendi ng substantially
perpendicularly to an optical axis of said |lens, via which w ndow t he
encl osed chanber is optically accessible fromthe environnent of the |ens
system Said windowis formed in the integrated part in manner
during t heVR9P¥P g process by provi di n% the moul d used ﬂfm/bﬁ%ul di ng
process 30 with an optically snmoot h surflace at the position of the w ndow.

Via said window, 0Sj ti o of t: u surf j cal .
| ens body of the osﬁé qﬂ@’ﬁ§ Er@hgﬁ} % Y?;\tem %?Fggtﬁﬁﬁanﬁ%}é@nby means
of opti cak cARAGLZeA9n ﬁﬁﬂﬂa@ﬁﬁ@iaté@’p%ﬁ i§ bk@vmsd,lneﬁthmemﬂ\@ﬁ‘fohhepamtdfehe lens is

al i gned vmththe optical axis of the ter [/ 08687

PCT/ | B02/integrated partywith pertersive SEmeni X 3“*&"?85‘? ﬁ'&&fm?sé‘%“&sygﬁl i to |
accordi ”%{@t{ca s%f%ﬁh'lé?@ Saicﬁpr@t’&éliv%%ldﬁidn?—ﬁdtdc@ thdafeglattd lem3tue gpeitinl part is
provi ded l ens that forns part of the .inte ratedatg)cga% wth a

proteck i vag@semtwéhc@wﬂéhﬂgecwé%mr s mroyided i the e %2l to an
optical axig %{-S&lulngfiﬁe méﬁa iflg Bfo és@%&hi/o‘%qcﬁﬁgaﬂﬁ@?ﬂoumrlﬁé&ﬁitﬁe fddgldirt egr at ed

l ens in ospglpatlon i'nst d contact Wwth the record carrier and is
provi ded pmcésbmthrm;mgmm\ddclpmmcessnd wlative tathe integmated leaatithypositionebthedi ng
process b r Qi the nould used in the nmoulding process with a portion
whi ch is PREEE% el?ngtfatlve to the integrated lens at the position of the
protective el enent Aép@ﬁé&hbdduﬁeﬁboﬂaxm;mmaldénsamstapiac@aimg tarthe inyentiomis

according to the inv 10 ch erlze ps that forns
part t Pheractarizg H’cts tbed{;f‘s %tfm\ﬂagé’gﬁw gdgﬁrtt)stpré] iﬁ"&/ﬁmrcul ar

opti cal baib@faﬁﬁwywcﬁmep@mtmﬁhangmﬁbﬁmﬁh@ shbstmahrppdpmdicatdﬂy to en an
Spaced apapticst PnPRSH 1Bt PR SETLEh BRHSH PSHER LTI PR 9O Than t he
radi us of ﬁnJTaP é‘HS gbﬁ@énvmfénﬁltm gérthan@RSadiuk 6f1a radftiph Be@nwwhich, inhe opti cal
boundary s ace opti cal boundary surface is 15 roverga;cd in the

i nt egr at edpgratian, lsrprqsesﬁ inBleeoptieah heundaryrsirfecer $rid ApfRebPoYgdaY SEEACE 15y provi di ng
t he I d_used .i.n %PM\% Un% Bt ebloyidadgoot h
surfa aP'qy di g'tSCF e%%t‘é%ﬂér?%ea pﬁ?ca ) &bhswﬂ&?c%rg Suc)ﬁbz(i)n1 gip;g'ltjl cally
snoot h Suﬂfea:ﬁ@.lld asdddn trednoulditgprocaspwithl abycuiuamﬁl%lﬂy smoptlesyBiconat that he. As a
result of thi,s operatio un (freldy 1] t he
surface i ROfifiR ?@ucﬁ#h(‘[“ﬂ‘g fﬂryga%a rTDJntc ogl%:ée{lrfagiélr?cfe sa?%{hgent er is -
20 spacedniRid by xfnéﬂﬁlof b@reeision tathe. Axiagesit ofithik qiez—mge, aphingyoidabld imegidarity han
the radius of t atJ in the
optical b#uiqHES m§l}?? &égﬁﬁ%@%@y frﬁ O% a‘%gagglsé#cl%tsgid%&gﬁg opti cal
boundapy . §Hc§@ﬁﬁarfﬁ§:ﬁ|tﬁd crpﬁcatlramby hdisahos wmahcklmrgeagm theradjusiofithehe noul d in
t he radi at |dorl ggam | nbﬁolgerat I@?}Q!il hsm?tlﬁt’?egtlg hqtpéfréa se an 0 {-a'cé’%eﬁésreﬁéecﬂ* t he
[ nt egr at edadizipRcamnsvineip {ihe ’ gﬂ?ﬁ%‘g’f’h’g‘ﬁ '
the irregularity in the optical boundary surface resulting from the aforesaid 1rregulanty in the

mould in the radiation beam in operation, which might cause an optical error of the integrated

[

lens, is prevented in this special embodiment.

25
These and other aspects of the invention are apparent from and will be
elucidated with reference to the embodiments described hereinafter. )
In the drawings,
30 Fig. 1 schematically shows an optical player according to the invention;

Fig. 2 schematically shows an optical scanning device according to the
invention, which is used in the optical player shown in Fig. 1;
Fig. 3a schematically shows a first embodiment of an optical lens system

according to the invention, which is used in the optical scanning device shown in Fig, 2;



25 30 These and ot her aspects of the invention are apparent fromand wl|
be elucidated with reference to the enbodi nents described hereinafter. In
the drawings, Fig. 1 schematically shows an optical player according to the
invention; Fig. 2 schematically shows an optical scanning _device _according
to the in\"/"é)rﬂzﬁéﬁf’(’ which is used in the optical player sH’gWHB H7g. 1

Fig. 3 a schematically shows a first enb®di nent of an optical |ens system
.according to the i.nventi-on, which.is used in the optical. scanni .devi ce
shown in Fig. 2; WHig2toseglas viswpf egintegreied P%Q’?@Mﬁ‘?"ag{enﬁyé&@glgw % plan
vi ew of arhjr @&egrat ed part of the optical |ens systemshown in Fig. 3c
schemati calTy 'shows an optical boundary surface of an auxiliary |lens of -
the optical |ens syRigeinschamatichlly sipwys aBeptical tougdary surfash efen suxiliary/leshels a
second emhodi nent, of : | Calr. S system according to the invention,
which is ‘EP&‘B{J&'F&Y&g%‘gR‘}%“@ﬁéég%t i cal scanning device shown in Fig. 2;
Fig. 45 i s a pl an VFigwachamticallyeshows e secpmd ¢mbdditmbm of pi pptidal leansysteyst em

shown in Fig..4a; and 10.Fig,. 5.schematical.ly sh a_ thi I neent  of
an opt i calacﬁgoéﬁl}gg E‘S}g‘i’ WP“@&’C%P’&FFF&W@I? é“?eﬁ{}éhetcfpgiﬁm% S\?\?ﬁ"@# cggl%gglﬁ am e for
use in thejgptical scanning device shown in Fig. 2. 15 The optical player
according to the inyention, which |s ,schematicall.y sho in Fiq 1,
conprises a table 1FgHTRN 2iplan itvae I‘%tegﬁggi’mﬁﬁkg‘éi°Bt“E?m]er°8?y§f°%%‘°§méﬂd

whi ch can gh¢ gadfdqven by an electric notor 5 nmounted on a frame 7. An

optically sCannable record carrier 9, such as a DVD, p[oﬁ ded with a
di sc- saped t r anspaFign? schemetisally showsre third embadimpnirof ppaptichlens syglem 13

conprisin o]l b id | ol w,- Rewm pl aced
on the 20%@%@%i@#ﬁfﬁ@g%ﬁ%@%ﬁh%?}nitﬂg@?gl\?gl%gd wth 1aflzetgr anspar ent

protectivdig@ating 11. The optical player also includes an optical
scanni ng device 15 according to the invention for optically scanning the
informati'on track on the record carrier 9. The scanning device 15 is
novable mainly in two opposite radial directions X and X relative to the
axi s o{

5 rotation 3 ?Ke optical player according to the invention, which is schematically shown in
Fig. 1, comprises a table 1 which is rotatable about an axis of rotation 3 and which can be
driven by an electric motor 5 mounted on a frame 7. An optically scannable record carrier 9,
such as a DVD, provided with a disc-shaped transparent substrate, on which an information
layer 13 comprising a spirally extending information track is present, can be placed on the

20 table 1. The infc—)rmation layer 13 is covered with aténsparcnt protective coating 11. The

optical playé_r also includes an optical scanning device 15 acc'drc}ing to the invention for
optically scanning the information track on the record carrier 9. The scanning device 15 is
movable mainly in two opposite radial directions X and X' relative to the axis of rotation 3 by
means of a displacement device 17 of the optical player. To this end, the scanning device 15
25  is mounted on a slide 19 of the displacement device 17, which is further provided with a
straight guide 21 mounted on the frame 7, which extends parallel to the X-direction, over-
which guide the slide 19 is movably guided, and an electric motor 23, by means of which the
slide 19 can be moved over the guide 21. In operation, the motors 5 and 23 are controlled by __
an electrical contfol unit of the opﬁcél player (not shown) and as a result the record carrier 9

30 is rotated about the axis of rotation 3 whilst the scanning device 15 is simultaneously moved

in a direction parallel to the X-direction, all this in such a manner that the spiral-shaped

information track present on the record carrier 9 is scanned by the scanning device 15.

During said scanning, the scanning device 15 can read the information present on the

information track or write information onto the information track.



means of a displacenent device 17 of the optical player. To this end, the
scanni ng device 15 25 is nounted on a slide 19 of the displacenent device
17, which is further provided with a straight guide 21 nounted on the
frame 7, which ex%ends parallel to the X-direction, over ' i de the
slide 19 iglor{)ﬁ%?ﬁ(’y gui ded, and an electric notor 23, by nmeans of which the
slide 19 can be noved over the guide 21.91n operation, the notors 5 and 23
are controlled by _an electrical .control unjt.of the ti. 2 pll r..(not :
shown) and as a rediheEPH S‘faé@Bgée‘C‘éﬁ qaép9rgln§60 7Y% ﬁgﬁa’%gcbéﬁ‘fsggﬁl_ethéxi s of
rotation 3ok +1§§er hERr AL FvelRich §EschémdiRalfy sHokindAFo 9| Yhemusdng i n a
direction Bara el to the X-direction, all this in SLiCh a manner, that the

spi ral - shdpder 15 inprovided math aradiationsoutsa A5, sieh ashfor eXumplg, L SeMieBAuGnIaeE ¢ o nned

by the sc ﬁg@hg%} %ﬁi‘é&lcﬁis% ; Thé%éﬁﬁlﬁ%&éﬁ]cg 18 Iﬁﬁ? McltHes b RSt GpktRY DGE 15

can read rnati on present (0] 1€ or_matlontrack_ or wite-
i nf or Nat i evhichrihdudeh e tiandparentplated | compiisingayefevtvgasaraccr@TiariBgtovpadsshe 9 The

tical nj devi 15 . ' t o ' | | in th
opt i cal praRIORIRTS R TR i efak 0P UG BndBpe e e Y 112

The scannirifaticti@Miree25l Fuitherpiotyy thdachminghlevice Hilinaludena sallimeter 2Bs uritdh as,

for exanple,, a semn cond or, | aser,. havi n _optical a . ] canni ng
devi ce 15 bayiggap ?RﬂcﬁlcPé‘ésL@tar“g&PQi’ﬁ‘%leB%Qﬁ{ég‘pﬁ i atcftgrfh n§3? &%Xl\}ﬁielncénlhnc es a

tr gns pare "Uptié&l aﬁe; B lv}?}m&mvrl,“lﬁdta%e@ ufn(iltf?lcslfflq:cisn:rﬂansdeeIf'cG’.aea]lc tha récﬁu}on@eamwar ds ht he
radi ati on Source 25 i ch is_dispos at ,an_angl e 45. 1 tive. t he
opti cdl0 adigder?depd thg dens P&ﬁ"&t”?-éﬂ %?dﬁ\‘séf.éteéSmb?{}g?ﬁ%ﬁ}%@gfm?%ﬂrgegsc‘?ﬁélgng

devi ce 15 ihUdedd Siigi cMiehdFabRusl Wit duns 3atoril39 itluddna Gtinsbr axi s 37 and
an optical Tens sy%tem 39 according to the 1nvention havjng, an, 'Orgél cal

axis 41, wibjectivedeisi4Srmad erseqondl deng o uxalipry lenyk i ELORSERIABEN PPHEFAdI at i on
beam 10 dipgl ARh R plRvd 195, 4533 (h/abetibaifler 9. M idGitiduiialehloihehtritadi ment

the col | i mMiEor FERdtn t I nc single collimtor lens 43, whil st
the |ens sypsitaimxi3897 bfithe callimator fens suit Ban the optish} @ds 41 ef the less S¥5teahdf a second

| ens or_ auxiliar ens 47, .whi y! t ' i i e en t he
ob] sctiive. fisicttbelofE ah At QTR vl o BioR 7 e IndiaBlakib ity EHEST
the opti csahnring devidd 19 furthepinclotiés amaiptical Heteston A ¢f a3®nuentiontldyrsprhicls axi s 41
of the lens system 39, cai nci.de l.osi ng .an _angl A '

optical ax{ngwapeL¥ ‘t"ﬁ'@ﬁaﬁta‘?tﬁrtlﬁgﬁpg%gg%%“%? %‘Wé‘onggaéﬁﬁﬂ%%&%g\\%@g e&‘g&fﬁurt her
i ncl :/J\ﬁfash%(}llﬁﬁétbﬂéﬂs_@ﬁéﬁ@h@peﬁﬂg@&he&g@i@ﬁ&ﬂ@h tuico aa!gemmges a\k'a(;lwtlox(; beankhlginn per
se, ic etector is dispoged behin radi ati on beam, di.xi der

rel ative twhichis refissler b reLipaing SHIfACE 3@8&’??? @P%F?‘Bﬁ,wq%‘ﬂggraﬁ(g}sg% 0%8?9
sour ce,@5 [ | B4 inftmBEAMack 13 ofMbe G¥tok car@éd E6): the ldny systeen
reflengngtg?lr}%@ng%gg%ﬁtﬁ radi at.i oi&begm di viode$ 29 ﬁ@ﬁiﬂg@]{fﬁaﬁused 20 to

a scanni ng3% Foe ra@ptiombeaneS} isreflested by the infpapation lgyer {3 o ¢ PRr 9 by -
the lens syst is'f36usk @ Ohed the bt | Pyih Bld 16644 FekeRY39, e cbIiatoral | On
| ayer 13 t earaneér?é?vﬁlgg { se@&?(sggﬁgt?%en&n%%%é& i s%te'

lens unit 35 and the radiation beam divider 29. In order to read information present on the

record carrier 9, the radiation source 25 generates a continuous radiation beam 51, with the

25  optical detector 49 supplying a detection signal which corresponds to a series of successive
elementary information characteristics on the information track of the record carrier 9 that are
present in the scanning spot 53. In order to write information onto the record carriet 9, the

- radiation source 25 generates a radiation beam 51 which corresponds to the informationtobe

wriften, with a series of successive elementary information characteristics being generated on

30  the information track of the record carrier 9 in the scanning spot 53. It is noted that the
invention also comprises optical scanning devices in which the radiation source 25, the
collimator léns unit 35 and the lens system 39 are arranged in a different manner relative to
each other. Thus, the invention comprises, for example, embodiments in which the optical

axis 37 of the collimator lens unit 35 and the optical axis of 41 of the lens system 39 enclose



beam 55, which is focused onto the optical detector 49 via the | ens system
39, the collimator Ilens unit 35 and the radi ati on beamdivider 29. In
order to read information present on the record carrier 9, the radiation
source 25 generates a continuous radiation beam 51, with tgq_ gzz tical
detect or 4AYOLHIBIA ng a detection signal which correspond: ﬁg 012 ries of
successive elenentary information chard@teristics on the information track
of the record, carr|er 9.that are_ .present in the _.scgnnjng

t 53
‘to wite tminglenfi90dwitheach athas, enddn Pirichanedditional miper is Fltiﬂ?sﬁa B%Weé’bﬂ,}?ce 25
gener at esccﬁ mhaﬁtk fhé e ?f?mstg%leﬁ@ Sﬁdanpﬁ RN Toolifndnf\S tHe MpRtBdhRRg t O be

written, a series o ces I'ementary inforfmation characteristics
bei ng genéwmeetdtsmduw dimensionsoviened ins diregtido nrallehte theentical axisrqliadithed i n t he

3aNNI NG Aoty 39 ok B Aok o QBRI Of kAR RRAICRAR oPL | cal

scanni ng R a i on source I mator |ens
uni t 35 ardiatibe sheces2symsitbncditmatoriens wtifede not reowtetifoartbnslided At aveel at i ve

each qther..Thus . the inyention com | e,.: nts in
whi cht heSBRPR IR & ks oS Bon BYROR IO Be SR BRFoindin Y BB aPaa ESPARAETIT 2.
axi s of 4&olﬁfnafo|ﬁ&nb &ﬁ$35y>&énalmp&9.lldmct}m&edIal\Mthﬂﬁﬁa(BX}’ﬂn RES ¢mm&z7 10
an angle of. 90 with eac her, .and in which an tiQ rr
di sposed B’é‘b’\ﬂé"‘e]ﬁnscﬁﬁ'étemc& @hﬁ’é?@h?r@h%?flafe mauny °”c'|ll?8 sli“gﬁnallsg E?%fegﬁ? I'n
these embglin®mabR mdsS6f MPtlidedlo. scanni ng devi ce has reduced di nensi ons
viewed in a direction parallel to the optical axis 41 of the _|ens system

39. Th® invention aAsBigchiwthershews thpenticalcanniggyeviog 4 fincdudes p figgh actyatome 5
radi ati Onsz&kﬂ&?ec&?d chdr38. ’?}@lkﬁs%? %ﬂﬁé‘ﬁm%ﬂléo Fré’i‘étﬁle RUmalTRtNpngk ONn the

slide 19 are disposed In position relative’to the frame 7,
and i n whpahllelhetheppticsd hxia 4l endmaraliel torthe Xeditactionlbyomedns of therfirst agmatestnds

paral | el I he

| ens systg @%@ggﬁg a’%d‘{uf?%#ﬁ?&rlrﬁtrh %(ro P tg({alemn%ﬁﬁ?)eﬁpon '?rﬂ—[eé sf’ti&l feagdi%s‘,ithus
reduci ng thelsearmingepbeSnia Seoused anithe mifortatidiplayad 348 tlﬁirgcorécartimt%wﬂhshoms t he
optic S annln deV| e _15. includes a fJi. st ..act

act ua?% ?P“e‘?’ﬁ W s %%f"é‘% ex?sssy%{paiglpgra&;gtp%& gfre"agr\ib@q‘ﬁ%ﬁ?g@ggt ances
pﬁr a:c l el figst bit@atops, @Rl scanning spot ﬁmdlrl]lpﬂmainlfeéuséd)ort ﬂheuiﬁazdtatmntraclﬂoﬂbyhneans of
the first actutqr novi t.he ns. system par t he
optical afellowed with ﬂréﬁ‘l’i%f%’f‘“rﬁ% |ﬂ?‘§f’n4a§ﬁr§§%r°m3tf’r yﬁrﬁ?“@?:@?ﬁrhyﬁ% spot 53 is
focused oggdhdigid ddh@sLTREtI0P fhe'o?ﬁ@dl Prhg’:ezoevhlcheede%@a Eboasifig biedr shmal dsfivell aba
desired accuracy. By npvi na@ ens system 39 parallel _to the X-direction

by means @aclﬂmerrqrusr@@l faamm thetoptical vlete?tﬁé‘*% dh# ﬁ?lhgla@p lsns 43 ofihe polligator n
‘focusgg o 'iké)E Bt BgﬁﬂﬁmtbleQH atdfr@@tif)n;p Qrafl€l 1o fig! dpﬁ%‘ﬁ%fﬁ"ﬁ Rvér ERBidIgdmarcuracy.

To this en first actuator Is controll ed by tihe aforesai d control

unit of t Idasstamp@s byaneap$ af/ibe seoand agtuatercid meé{mgdb@@:llﬁgaté? leny 4% pagaliel foas wel |

as a the optical axis 37 by means of the second actuator 59, spherical aberrations of the radiation

beam 51 in the transparent protective coating 11 of the record carrier 9 are corrected. Such
spherical aberrations are mainly caused by fluctuations in the thickness of the protective
25  coating 11. To this end, the second actuator 59 is controlled by means of an electric control
current by said control unit of the optical player, which receives an error signal from a sensor
(not shown in the Figures), by means of which, for example, the thickness of the transparent
;_ protectwe coating 11, near the scanning spot 53 is measurable. The control unit is arranged to
control the electric current through the second actuator 59 in such a manner that the
30 collimator lens 43 can be disposed in a position in which said spherical aberration is
corrected in a predetermined, conventional manner which is known per se.
* Fig. 3a schematically shows a first embodiment of the aforesaid lens system
39, The second lens or auxiliary lens 47 which, in operation, is positioned between the first

lens or objective lens 45 and the record carrier 9 to be scanned, is relatively small in

I n order . .



tracking error signal fromthe optical detector 49. The collimtor |ens 43
of the collimator 20 lens unit 35 is novable in a direction parallel to the

optical axis 37 over relatively small distances by neans of the second
act uat or 53, (E ing the collimator lens 43 parallel tg AR/ cal axis
37 by nean % X’fiﬁgysecond actuator 59, spheri cal aberratlons §7f/ {1

radiation beam 51 in the transparent pr1 tective coating 11 of the record

car T Ler. O g e LRy SN en ) B MSBL 1RISKIRH BRSRE B ke SSed DY
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accurate manner by means of the aforesaid moulding process, so that an optical axis 71 of the

25  auxiliary lens 47 and a center line 73 of the circular cylindrical lens mount 69 coincide within
very close tolerances. In the illustrated embodiment, the objective lens 45 comprises more
than one half of a substantially spherical lens body 75 of glass, a radius r of which €quals a
radius of the lens mount 69 within very close tolerances The lens body 75 has an optically
smooth boundary surface 77 on a side facing the aux111ary lens 47, and an opt1ca1 axis 79

30 extending perpendicularly to the boundary surface 77. Since the lens body 75 is more than
hemispherical, a dimension d of the lens body 75 in the direction of the optical axis 79, which
is shown in Fig. 3a, is greater than the radius r. The lens body 75 has been coated with a
transparent lacquer coating 81 on a side remote from the boundary surface 77, by means ofa

replica process which is known per se, with the thickness of said lacquer coating varying in
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auxiliary lens 47 within predetermined tolerances and in which the boundary surface 77 of

25  the objective lens 45 is spaced apart from the auxiliary lens 47 by a predetermined distance
within predetermined tolerances. To this end, the objective lens 45 is tilted about its center in
the lens mount 69 and moved parallel to the center line 73 by means of the aforesaid aligning
tool. Since the lens body 75 of the objective lens 45 is more than hemispherical, the objective
lens 45 can be tilted through limited angles about its center in the lens mount 69 with&ut

30 influencing the position of the objective lens 45 in directions perpendicular to the center line
73, so that the accurate position of the objective lens 45 relative to the auxiliary lens 47 in
said directions is not affected when the objective lens is tilted in the lens mount 69 by means

| of the aligning tool. While the objective lens 45 is being manipulated by means of the
aligning tool, the position and the orientation of the boundary surface 77 of the objective lens



15 spherical |ens body 75 of the objective lens 45 equals the radius of the
circular cylindrical Iens nount 69 within very close tol erances, the
objective lens 45 is positioned in a very accurate manner in directions
perpendlcularg¥ to the center line 73 of the | ens nount ﬁé”ﬁg%@“ + S

bei ng arr aKGIH4A’S% he 1 ens nount 69. Since the center i &' t he
optical axis 71 of the auxiliary Iens 43 coincide within very cl ose

t ol th bj ecti | 4 i d 20 i t .
o SFsrelarae fothe Soutan SR Qe ign AT e e S P RRETHE Y £o (he
opti cal aa&%tﬁai.keasﬁaﬁ &é lﬁﬂ?ﬁ‘en’?bﬂoﬁtﬁi’fslcﬂ& thRgrhbedipas 6bm&§£&ﬁ©§&emtn the | ens

nount 69 e objective 1ens 45 nust be mani pul at ed s of., an aligning
SThs ey

tool i nt owindows§ extanding supstastially prepesgdicplasly tofhp pticg] %‘FS? wiliary leng ens 45
extends pay SJ&A \?lh‘cﬁgvlﬁc{b%v g{r?gl% Ssjfll'cf%ﬁgd]?ﬁ.fx%w]@ctwél%h b’ Qﬁé’aﬂxﬁfb?y Rés 4y thin

predetermn erances ound ari surface 77 of 25 the
obj ect § veanldihs lehs holslelsﬁiaanddboamxbrltbyth&hmdw suufare 7hefithe ebjective lagy 43 is

o oct | veopnu aiPRE ol b Yl RhRARL PRI R R SO0 Soon o B0,

obj ecti ve°P s cen éns nount 69 and
moved par gb,|thé wirdlo83 ic aifubar i tha alumatbq/emm:menmand dreangéconeas andchreunddhg ng

tool. Since the le b 75 of the obj an

heni spher?“E:’%lf-‘‘i"ytl‘l"{’éQ@’o*]° i cncfo %3%9%@ é%tebf’}]%dgxfshrou ti;lmted angl es
about it So%%éﬁ@rleﬂsmstab@adcﬁsfblmmafoﬁ&xd/\bﬁthaluﬁea&ﬂmgm‘thpﬁmtﬁl@nhlbettqmy tion
of the objective |ens 45|n dlrectlons gndl(% ad|r totge Cecta]ﬁ i ne
73, sd0t hﬂ@epﬁ@eé@@é)’%ﬁ% %@eﬂaﬂwa@mw ? htgyeed hyroviding QpUGAlY o ¢ o ¢ he

auxi | 1ar y g iyh afulhburths 87 dhd 88186 Rnd Foldie) Ediaahe Sy ldanalth] ect | ve

lens is ti ens nount 69 by neans of the ali gm ng tflool Wi | e
t he obj ecburfases &'hsnd4® msfm:d\gl%mtmtﬁw@ynme@meﬁ urifg fyni ng t ool ,

oby cor veidieon5s B b itla AF rBlud st S RSILB BrLBsT i CoRbapolifng,  ary
sur f ace 65pﬁ¢anmsmoam>annulans;ufamstt i motaddhatiseliar adhphetehingased for thsvindew
rreasuag ?qsuflzh ’NBI’]I %tg%et { %qged fogﬁlte léﬁts‘.ﬁg detﬁdanH‘ﬁEé Aﬁ {’l %ite

trans gl anti a er pen
opti cal a»fﬂae}actmﬁat t}fedemumolder é?r yhel semiiaryd@ns 47, mdwm whudmwwadqgeéhecﬁmbme 85

encl osed he obj.ective | ens the au 4 e lens
hol der 615%‘;5&?%%96}3 3‘1589“? QB‘&% ?’%%}" gl’bjg ‘g“a&‘?“‘}gh°é‘zyo§‘1d§%?l@g | ens 45
is opti C%bhyal@%ﬁ@&wetﬁaﬁ of fhe itk ete@ Park 6PMEERImDthe iiRlolwes3s Afigsihe nbﬁ&weAs i's
shown in Figs. 3a and t he wi ndow_ 83 @smgnul &‘Fél n the éd | ustr at

7\

enbodi mnﬂe@rﬂéhﬁﬂ’éﬁbwwaé?ﬁ}n@rt%ﬁiﬁi“? 3} IjOURLO%/by MERS P! at t he
encl og iﬁlﬁﬁg% éolameiosﬁ&u}a@emdawﬁ;&uﬁﬁmmmane wdaen&iateg:sy, ¥& | ens 45

are acceSS| he, af oresai d ogtlcal measur i ng equji pment | grom a_bot.t-om

10 side ofexample} mylmm% @rntityqbslue ra5paseishapn ipte s, aichHs BIFFFBH by
provi di ng 9915&eﬁ%e'1¥nsrﬁ&(ﬁl?g@m?d‘tgybﬁiﬁctﬁféﬁénﬁlQ?S 87 and 891n the | ens holder 61
Sal
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integrated part 63 Aftenths psspinblyrefithedens$ysiem §9.iapuantity of air is present in the

chamber 85 enclosed by the objective lens 45, the auxiliary lens 47 and the lens holder 61,

25  which air is heated during operation of the optical player as a result of an increase of the
ambient temperature of the lens system 39. Without additional measures, said heating of the
air present in the chambér 85 would lead to an increase of the air pressure in the chamber 85,
Such an increase of the air pressure could lead to mechanical deformations of the :in:tegrated
part 63 formed of a synthetic material, which could resultin an ur;acceptable decrease of the

30 optical accuracy of the lens system 39. In order to prevent such an increase of the air pressure
and deformation of the integrated part 63, the lens system 39 according to the invention is
provided with an air vent connection, via which the chamber 85 communicates with the
environment of the lens system 39. In the embodiment shown in Figs. 3a and 3b, the air vent

connection comprises a groove-like channel 93, which is formed in the surface of the circular
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the | ens opening ih as the |l ens hol der
boundary surface 65. As Fig. 3¢ shows, the boundary surface 65 is eccentrically arranged on

the bottom side of the auxiliary lens 47, in such a manner that the center M is spaced apart

25  from the optical axis 71 of the auxiliary lens 47 by a distance dy which is larger than the
radius rg of the radiation beam 51 in the boundary surface 65 in operatiori. In this manner, the
presence of the irregularity in the center M is prevented from recurring in the radiation beam |
51 in operation, which would have an adverse effect on the optical accuracy of the lens
system 39, The eccentrically arranged optical boﬁndary surface 65 has a radius rd which is

30  larger than dy + rg so that the radiation beam 51 will be positioned entirely within the
boundary surface 65.

Figs. 4a and 4b schematically show a second embodiment of an optical lens

system 39' according to the invention, which is suitable for use in the scanning device 15

instead of the lens system 39 as described above. In these Figures, parts of the lens system 39'



6 1. However, such an opening in the side wall is nore difficult to form by
nmeans of a noul ding process, or nust be fornmed in the side wall

afterwards. Fig. 3c is a detailed view of the circular, optically snooth
boundary surface 65 on the bottomside of the auxiliary | 7...The
boundary sWOr308885 only makes up a 15 relatively small 5&&&9}{401{2% bott om
side of the auxiliary lens 47 because, 8% is shown in Fig. 3 a, the

r-adi ati on beam 51 is already strongl g?convergﬁd at the bottom side of .the

auxi | i ary that eomespond tosparts of erensisysian ardesgripe @b%‘fﬁaﬁ etehPYproviding a
circular, ﬁéé}fgsng%ﬁld{g%eﬁfgﬁgé Bumethts én&%r,%lnléfiﬁé SRR HiR@rdpdésibeiech R MOUI d

used in t ng process. Sald circu , optically smooth surface is
provi ded ilens syseermifli butl thy lans systenn39 wilhestiscussed: In addition tpthe pisFu®d whi ch

process an_,unavgi ' EEFEFdi | X | R irregularity
is fornmed °ylfnn lf%ge%gglot%gfgyg’ftﬁ%ﬁge a opglgg?jdﬂ ?lfe ?%ﬁ%é@ug’?f gjélg Thi s ‘
i r kegubar ipbsitioringesacfocer7cior the ohjettive lesda ety exgends sabstaptallyperpendiqulafie f or m

of anirr | arity. at.t l.ocati o f f surface
5. “hs. Fi o s genrind 73 ol Ene B ol o i BT RL Ry 1 s bt 1P HPURRE 0T B8
t he bot t ogngiial® 1eak 47" hEheapositioning wulfees 97 Hannilar inubdillastraethembodinznt sridds cent er
Mis spaced apart, 25 from:t tical, axi 7%70f.the xilJj.ary.lens 47 by a

di st ance @#RSHRE ©rihs kng @p%pgfﬁggpqsﬁgnmgé tasg 7 g8 likevissdormed in fhe degalet, 517

the boundgpy 65 Wifigce @ﬁnﬂdinﬁi‘;@ée%ﬁ B)Oﬂovihmgw BoulB 6 1B¢ usell tethe BiogRiAlRce of the
irregularity 1n the center I's prevente

i ) f.rpmrecurriggg m},heé&ad'ation
beam 191 iprecessevithid eomespondiag sirfaeey Eheppsitipningsuriage Gas thys iom B‘ﬁiﬂ? cal
accur ac ' : : . CRlol I '

y Qttteég{gde {)%g@h fg?s' §%ﬁ?]ae}n8 veryggﬁéigﬁlﬁﬁxgérﬁ% al ri¥suf?t F WS hearitk Gabhes

boundary sur I us o whi 0 larger than dm+ rB so
that the rnmptrteulasiof theaauadness of theweositioning swhed 98 melptiveity thej aptirel 2xipdl' ohoundar y
surface 6 Fi 4 : Leal.l: g | of an
opti ool | Qi gl 4 e BRI R B HoE ieRheP 87 VA R RELERER DL o or
use in t hgastienothegptieal axie 71'5will vestbtzintd oPurinpemssemisy of/the dans Sptems3Udher i bed
above. _In these Figur.es arnts.of the | ens. system 39 / 76

PCT/ | B2/ G2ESve 1&‘@?%%?“%‘8?9&}5’8#85 {’}S’“‘btgdlatlg%‘?“?ﬁ‘ eéﬁh\ségsh%?‘g’% 9 as

descri bfed s@@&wer'aimﬁcwm tiedlehs/fS' gmﬁ saente p@siﬂcﬁﬁxqmiﬁee Qﬂl.lmsaaésalt, the .
Herei nafter, only_t essenti | fferences hetwee ns_syste '
and the | Optcal g %Og@e\ﬂg’lelct"ﬁge’&ﬁ Jéc’ﬁ%@ﬁ&“ﬁamef” &’5 °Pﬁ°§f%’?l¥—zh Pg]r
cylindri cahe diiaryTepi 47 GRhin veReclbsaitslatamdes,dviaRE the 3undafy dufifacd ZThef thy/'st em 39°

conprises a 5 _positioning surface 97 for the objectjve |ens, 45 Lch
ext ends s wbisetivetlprsi45yis maved p pasition pylesired distrace, é‘?i’t“eéf o Fl}?é‘“’f@myd‘?n\ggh e |l ens
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| ens he positioning surface 97 is annular in the illustrated :
errbodi mentlemdd’ Wish resptictiodhe auxdliarhlens 4hby meanstof gligningrigelspwhick leaditag sur f ace

97 is i kes\{gms‘f%aﬁtq{uqﬁcq siﬂplfd&gﬁdn%mrﬁnﬁgacm’ing process of the lens system 39'.

Similarly as the lens body 75 of the objective lens 45 as discussed above, the glass lens body
75" of the objective lens 45' is more than hemispherical, in spite of the fact that the objective

25  lens 45, unlike the objective lens 45, need not be tilted after being placed in the lens mount
69'. As a result, the maximum sphere diameter of the lens body 75' formed by providing the
boundary surface 77' on an originally fully spherical lens body exactly equals the very

- accurate diameter of the original lens body, which is made by means of the aforesaid rolling i

process, as a result of which a very-accurate fit of the objective lens 45' in the lens mount 69’

30 is obtained. It is noted that the invention also comprises embodiments in which a different
kind of positioning surface extending perpendicularly to the center line 73' for the objective
lens 45' is used instead of the annular positioning surface 97. The positioning surface 97 may
comprise, for example, two or three ring segments, or three relatively small supporting

surfaces.



part 63" during the noul ding process by providing the nould to be used in
the noul ding 10 process with a correspondi ng nould surface. The positioning
surface 97 is thus formed in the integrated part 63" in a sinple and very
accurate nppRehsesAs a result of which accurate val ues '9C?ﬁ§5th$ar of the
squar eness of t%e positioning surface 97 relative to the optical axis 71

of the auxiliary lens 47" and the p05|Hion of t he positioning surface 97,

vi ewed: |nad|rect|o ral, axi.s . ai ned.
During assenbly ofAF ‘garf’é‘ ‘\?&%ﬁf gr%o&ug %&‘éff%@eer?z @?"‘9?{? |
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77" of the obj ect be %[{tgns 45! ?but§ ai, nst the@po I tionin urface 97. As
a resul t,Dyng asysmblyof the gbjgctivg leng 45" te lens mount, 69", the, QuigrepircHISERNGe.of | nt o

ali gn”entth@’lehpb&f}QSOi@rsh&aller% strfdde of e leﬂshﬂo@k'@" dl@Jthér@&%af’dTyaxW thin very:
cl ose tol erances, whil st the boundary surface 77 of ]?nglectlve | ens
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origi nal llegél§9@%hlarms(tﬁb lefis ﬁﬁﬁl 3 tHEBGRR Sy s‘?ém@ﬁ’%o?ﬁdb%ﬁﬁ@r@eﬂtm l'ing

process, as a resul whi cha very. accurate fit of the objective |ens 45

in the |emnm§emwlsdl pls@sﬂ? @Bmhwéonntq commpniggtier with fhe enrisotmepbefithon al so

conpr es) [ h surface
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relatively s %ﬁ%@?pgﬁ%ﬁ@ﬁﬁé&ms 6 he

Fi gs. 4a $hdswell bsm giheve -kieackanieh #03aformédain ﬂmsttlonmfgrsgrfmeﬁﬂawhaclgéktadp oi ns
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| ens pEUNintHBe rectdd ©9 TTHeAvoChiithd¥f101 eﬁtcmcafre likdwisd Rrfiediade iflgrated patti d over
the surface of the |lens mount 69, si nc<1e gia?re | S hardly any- 5 ¢l earance
betweén tft dpEhsBEHIAngprocessingtat theapauldg by upesl in themguiing Fracess df s

parti cl espviasenith cétes 1Ageélé‘vaféaqmar§9ns AsFig. 20 SEARH tiRN6hs spderd3g @sul t of
the fri ct| onal forces that occur, snal
ermore provided with a protective element 105 which also forms part of the integrated

O

part 63', which element is arranged near the bottom side and near the boundary surface 65' of

25  the auxiliary lens 47, In the illustrated embodiment, the protective element 105 comprises an
annular threshold 107 which, viewed in a direction parallel to the optical axis 71' of the |
auxiliary lens 47, extends beyond the auxiliary lens 47', i.e. below the bottom side and the
‘boundary surface 65' of the auxiliary lens 47, viewed in Fig. 4a. The protective element 105
functions as a bumper which, in operation, protects the auxiliary lens 47' against damage that

30 might be caused by mechanical contact between the auxiliary lens 47' and the record carrier 9
resulting from, for example, impact loads on the lens system 39'. The protective element 105
is likewise provided in the integrated part 63' in a simple manner during the moulding

process in that the mould to be used during the moulding process is provided with a mould



particles are even detached fromthe |lens nmount 69'. As the recess 99 is
positioned directly wunder the surface of the |lens nount 69', i.e. where
the | ens body 75 slides over the surface of the |ens nount 69' during

assenbly, lally all the aforesaid dust particles cles 10
of the Ien?%hog&%g' will be collected in said recess 95%9&?@%“2{7%
obj ective lens 45 has been placed int d7abut ment with the posi tioning
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| ens Systﬁaﬂﬁtthe(bampsymaﬁagidd!@vm&akﬂauvelyaawmasiﬁﬁefoahﬂméafmet he surface-
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whi ch in oEeratlon pr ot ects the_auxi|iar, Iens 47' agai nst dﬁggge that 30

mi ght be ddddsrpsitionedenthe pptigal ean b of theaitiany lensd7awithin varnclesg feleranoes. o g

the recorGtheaids'n%um?u1&@5%@&%%%@%%%&% ehe%afdu{ggﬁ gy the lens
system 39' rotective el enent kew se provided in the

i nt egr at ed:rcpadmgésmqwm@hrylw@%mﬁ@lﬂmachmg Withea mmmwgg mepllsagace n t hat
t he noul d th a nmould
VO 02/ osesé’%g“g@f’%ﬁ%%z%fﬁ%ﬁﬁ?g @H%f*gﬁ&ggs;@@g%g%lﬁ#g{s%ﬁ%ﬁgnt reshol d 107,
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the shape of a segment of a sphere, which has a radius rp that substantially equals the radlus
25  ofthe lens mount 111 having the shape of a segment of a sphere. The two parts 113 and 115
of the lens body are each less than hemispherical to a significant extent, so that the two parts
113 and 115 of the lens body can easily be removed from the mould parts used in the
moulding process after their manufacture by means of a mouldmg process. The radms of the
lens mount 111 and the radius rg of the second part 115 of the lens body can be made to be
30 identical to each other within very close tolerances by means of the two moulding processes.
Moreover, as the center M' of the lens mount 111 lies on the optical axis 71" within very
close tolerances, the objective lens 109 is positioned in directions perpendicular and parallel
to the optical axis 71" relative to the auxiliary lens 47" in a very accurate manner by placing

the second part 115 of the lens body in the lens mount 111, After being placed in the lens



material. This leads to a significant reduction of the driving forces
required for noving the |lens systens 39, 39', as a result of which the
scanni ng speeds of the scanning device 15 can be considerably increased.
Thi s advan [ nbodi ed to an enhanced extent in the odi nment
of a lens gﬁi@Enégg according to the invention as schen%?lég?(ﬁﬂghomn in
Fig. 5, 10 which uses an objectlve | ens 1809 which is |ikewi se made of a
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the | ens ﬂﬁmpﬁn&lé%nﬁgkmkhﬁnﬁghﬂﬁﬁﬁm@ﬁhg&ugnlng the optical axis 117 of the
obj ective | ens



109 with the optical axis 71" of the auxiliary lens 47". The position of
the objective lens 109 is not affected in directions perpendicular and
parallel to the optical axis 71" by the tilting 5 moverment of the obj ective
| ens 109, t p05|t|on is maintained in a accur The
alignment o O@ﬂ@“%%tl cal axes 117 and 71 " is carried outalt(gr rreans of an
aligning tool for manipulating the obje®ive lens 109 and by means of

opti cal ng@igék g equi pment, by nmeans of whigh the ori-entation.of an-:

opti cal § surface 119 of the objective |l ens 109 facing the
auxiliary lens 47" is measured during said mani pulation via the transparent
w ndow 83" 10 surrounding the auxiliary lens 47". The chanber 85" encl osed
by the | ens holder 61", the auxiliary lens 47" and the objective I ens 109
is in comunication with the environnent of the |ens system 39" via an air-
vent connection Whi ch air vent connection conprises a curved, groove-l|ike
channel extend| t he 85" he u the

| ens m)un 111. Thg‘%cﬂﬁéf?n ns i’isie“? )g’bfl%arlﬁﬁﬁo?tffa{ e gé’ %?tdfgg“%g}‘?f
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information layer 13 of the record carrier 9 fromsaid._info matlonfayer
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relates to O plrayers™wh can only read infornmation present on an

i nf or mat i othe bﬂy:elen&)ﬂs awanged dn te indegrated pmasarsmgprw Ferapanghip Mith@ichambit o t he

i nformation Gl opti cal
| ens syst e?ﬂc‘og%ﬁf?'ség%ygﬁpo H{P‘?@gz"q‘é Eéiﬁé}le cﬁg d’g{]/cé &Zg Y&I?thscanlm&g%ﬁﬂe
optically lﬁﬁsas“y@ﬁbd\éamemvehtcamectm whi ch | ens system conprises a first

| ens, a second lens, which is relatively small in conparison with the
first ¥&ns and, in operation, is positioned between the first lens and the
record cargier, and s dptiod 18lsgesm acelsimed tiedlaingl , charadtovived émthetthe 5
characterized in that the Ie S o(geét&‘a d one, of the two | enses are

manuf act ur Bpgeated g compgpes the Iy ‘S%FWH‘SP& a transparent synthetic
mat erial by neans of a noul ding process, whilst the ot her | ens is arranged
inthe integrated part as a separate conponent, wth a nﬁ\e? encl osed by
the two | ehses and tAneoptigpldenssyiem axelairmsn itddimyy CWP‘H“H? th&nment of
the 1gans gy e%}tﬁ{ﬁ Pﬁﬁi%vﬁg& with ke @Ay b?ﬁ.ﬁdrﬁﬂl 1eﬂs%&mtfd?tﬁ’@6ﬂ1€r%ns| f®high syst em

as clainmed racterized rn that the
- lens mount has a center line which substantially comc1des with an optical axis of the lens that

y—t

forms part of the integrated part, whilst the other lens makes up more than one half of a
substantially spherical lens body of glass with a diameter which is substantially equal to a
diameter of the lens mount.

20
4. An optical lens system as claimed in claim 3, characterized in that the

integrated part is provided with a positioning surface for the other lens, which extends |

substantially perpendicularly to the center line and bounds the lens mount, whilst the

'spﬂerical lens body of the other lens is provided with a'boundary strface on a side facing the
25 lens that forms part of the integrated part, via which boundary surface the other lens abuts

against the positioning surface.

5, | An optical lens system as claimed in claim 4, characterized in that the

positioning surface adjoins the lens mount via a recess formed in the positioning surface.



integrated part conprises the |lens holder and the second lens. 3. An
optical lens systemas clained in claiml, characterized in that the 15
integrated part is provided with a circular cylindrical |ens nmount for the
ot her | ens | ens nount has a center |ine which su i-al.-y

coi nci des Wi Wosgfﬁ%opti cal axis of the lens that forns pgi%ﬁ%#m?#é
integrated part, whilst the other |ens 1#28kes up nore than one-half of a
substantially spherical Iens body of glass with a dianeter which is
substantially equal to a diameter of the lens mount. 20 4. An optical |ens

system as gl ai med '&sﬂtmﬁssyﬁ@ﬁra@‘éhﬁﬁédziﬁdlahﬁ 1] étactdiiged inthadieat ed part is
provided with a posjtioning surface for, the other |ens, which extends

subst ant i allltngatE‘éPﬁbﬁ @rqvided with g lsng meurg &yiths othsrlenshying Shurrthaps 9f@ SPERD npunt
whi I'st the @J&FJ Whith 1én‘§ %uﬁpﬁia)é aQbntbNPhied ﬁ'&ronlaﬁ’b%tlbai aRIs QY kdQehs\hd: Forms
&boundary sur ace on side tacing the 25 |l ens forms part of the

i nt egr &t egagpaf the mxmatvmpam wbdatrthaptperslmsrca@@n@qsa lensrhedy pelptantiplit havinggai nst
the positi allth a eda@ism 4.
char act erltﬁz)é;%:}llg n thgéﬁ%ﬁéa%@@ﬁ%ﬂﬁﬁ%séﬁgéace agg%)‘?ﬁtsaﬁ ﬂﬁgns ?munts via a
recess f orofde lens nidwet. posi ti oni ng surface. WO 02/ 086876 PCTf MD2/ 01427 20 6.
An optical lens systemas clainmed in claiml1, characterized in that the
integrated part is provided with a I ens nount for the other |ens having the
shape of g segnent A@bptivablhesystemmsictiimeédinslaimdrdr 6hdsaratemad v thatithecdir | i es

on an o tical aX|s of the lens that art. of the I d part,

whi | st Ot h&/eBkeBReCHUHCoMyBISHY 3t deast %‘elgé‘??é’e'ggﬁa‘agﬁﬂé?@?ﬁd}%als %rfﬂ’ﬁ? ¥he shape
of a segngpdun®f a sphere, which has a radius which is substantl al ly equal
to a radius of the lens mount. 7. An optical lens systemas clained in
claim3 or 6, characterized in that the air 10 vent connection conprises

at | east gne groovep} pkfafRANHRlen! Alcided R iR Y, LieRt&{zed RehhiaRSair V@UNt . 8.
An optical lens systemas clainmed in claimb§, characterized in that the air

vent conreennschien mppm@ééeae&onpweﬁh@cwmw@a swrfask of thedentapuph a
surfacg of [ rrred in
the. pod o8 ARersE B R RRANE Bheak R RRRIoRIcg Rt VIR RAGAGS Loty
optical | ejpmﬁmsﬁhemceas claimed in claim 1, characterized in that the
integrated part is provided, near the lens that forns part of the
integrated part,~ with a 20 transparent w ndow extendi ng substantially

per pendi cu,arly to Afoptidal eas sytensasalaimed i clatsl, chiracterized in that the

integrated part is provided, near the lens that forms part of the integrated part, with a

20 transparer{t window extending substantially perliendicula'rly to an optical axis of said lens, via

which window the enclosed chamber is optically accessible from the environment of_th_e_lens :

system.

10, An optical lens system as claimed in claim 1, characterized in that the
25  integrated part is provided, near the lens that forms part of the integrated part, with a

protective element which extends beyond the aforesaid lens, parallel to an optical axis of said

lens.

11. An optical lens Sysfem as claimed in claim 1, characterized in that the lens that
30  forms part of the integrated part is provided with a substantially circular optical boundary

surface extending substantially perpendicularly to an optical axis of said lens, a center of

which optical boundary surface is spaced apart from the optical axis by a distance which is

larger than the radius of a radiation beam which, in operation, is present in the optical



whi ch wi ndow t he encl osed chanber is optically accessible fromthe
environnent of the lens system 10. An optical lens systemas clainmed in
claim1l1, characterized in that the 25 integrated part is provided, near
the |l ens that part of the integrated part, with a iive el enent
whi ch ext efl 502{9§‘{§g‘ﬁd the aforesaid lens, parallel to an oﬁﬁgﬂléﬁa s of
said lens. An optical lens systemas cldlned in claim1l1, characterized in
that the |lens that 30 forns part of the integrated part is provided with a
subst anti QPW%W&‘F"‘M optical boundary surface extending substantially
perpendicularly to an optical axis of said lens, a center of which optical
boundary surface is spaced apart fromthe optical axis by a distange which
is larger2t han t heAr apticabscatning deyirefor ssAnmingan aitically, sqapnablsaeeard eHien s
present in.the i.cal.: A face.
12. An. o pthhé‘g'l 3¢5 aﬁn@klﬁg\g%@ﬁlg%gg gar?d@aég)gr% ér)lllhﬁégj) %étg&%%tz |1@(1:1 g %’(5?&3 g%?lﬁn%ﬁ%«ghé&gc ord
carries, awBifatfoasmgairadjatitenbeam sopplied ineperatiom By shd rediatiousasiece taa opt i cal

| ens system having an optical .5 axis_ for focusin radi at i

Suppl | 20, SPABRSPSRdie Pohtrd epier a8 A pesior R SR Qe I S paE Y, e
record carthd épticalaril, the leas bysbdnd corhmising sfrstlensng sédoad leasswisigisiseeintpatyal | el to
the optical agxis, the |l ens system cogpri sSi a first len a ond | ens,
Whi ch i s 1FRL] % GABPRPHSQR Y the Firt 5 4Pt APSFFIOR TP ppagt Bepsed Wi s

oper at i on,and thel}eokd ¢ arded 16REHbded Qcdotinsddatiig he t@d lbnbddpchaeptidediatit er
and a | ens hol der acconmodating the two | enses, ch rqi](%tgrl %fd llE that 10
sai d 1&ns saiddens system i5 4 lenssysipayas claimednglaigd, 29> @ 200718 10911y 5 6 7,
8, 9, 10, or 11. 13. An optical player conprising a table which is

rotatable about an axis of rotation, a displacenent device and an opti cal
scanni ng ddvi ce f orAs optieal plgyersomprisingp taple whichnisaptatablecabontena@gisiof er whi ch

can be pl aced on . | I . .e?fhﬂ di ation
sour ce, an’°‘8p?‘?'8&?%&%@%9&‘?%&?&& ﬁg&%g""gﬁ% gnggé;f):s?é& or%fag(?gﬁ?agg a

radi at i on soamable saspyol dasriky whichape baplaced onthie tahle, thedtaningdesise comBprisIgH

scanni spat.on the recor rrier d . at ' :Ac] t he
ene. ot RERIPIPNER P PR IGE 1 nalfierigA i 300lch e ShaBliGiba {7

]1:| rst : enssuppiicfaﬁg(bp&aﬁ(ﬁnby Mbdiht_idtﬁsou&_bﬁiswju)&d gg detlonithehuea}rpaarﬁsmmd/ﬂm hdt he
irst lens and, .in, ., operation, is positiagned betwee e first lens an

t he recor cRCRAIOF f%:A}SP g1hq Ienisyp Tndg'Fa?lﬁtfﬁt&e&?Hﬁ%d’éﬁ ﬁ‘ﬁtl?“ﬁéyﬁ;t% c?rgwésig at

| east the J &Gfjemy s i@BhPfens, Mg RGN G chifpiion dithRhafgelohsant)inreans
of the displacenent device substantially in a radial directi %Mqrel ative to

the axis ofperajomds pasitioaphbeiweqsythe est fens fndethe tapid piarcand adeasrfldsy device is
an optjgal , 56GANPAMLe Wb 1hsesS abatt e Ferls By tdribfht Zeanning device being

displaceable by means of the displacement device substantially in a radial _direcﬁon_ relative

i
to the axis of rotation, characterized in that said optical scanning device is an optical scanning

device as claimed in claim 12,



