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PCT/ 1 B99/ 00584 Met hod of manufacturing a | ens system conprising two | ens
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the lens 5 el enments coincide. The invention further relates to an optical
scanni ng device for scanning an information track of an optically scannable
information carrier, which scanning device conprises a radiation source, an
optical |ens system having an optical axis for focusing a radiati on beam
supplied, in operation, by the radiation source into a scanning spot on the
10 information carrier, and a first actuator for displacing the |ens
systemin a direction parallel to the optical axis, said |l ens system
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sai d known seeend astpaths farcisplasingshe finsbleps gJemensand the second lensfelament relative to
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i.e, informatron cCarriers having a relatively high information density,
such as a hi gh-densi t ThehveRyomaisnslats td frcogticalgilayee tamprisingd tableavlictnsan be 2

15  rotated about an axis of rotation, an optical scanning device for scanning an information track
of an optically scannable information carrier which can be arranged on the table, and a
displacement device by means of which the scanning device can be displaced, in operation,
relative to the axis of rotation, predominantly in a radial direction.

An optical lens system manufactured in accordance with a method of the type

20 mentioned in the opening paragraph, as well as an optical scanning device and an optical
player of the types mentioned in the opening paragraphs are known from US patent 5,712,842,
The known optical lens system used in the known optical scanning device comprises an
objective lens and a relatively small, so-calied solid immersion lens, which is arranged
between the objective lens and the information carrier to be scanned. By using said solid

25 immersion lens, the known lens system has a relatively large numerical aperture, so that a
relatively small scanning spot on the information carrier to be scanned is obtained. As a result,
said known scanning device can suitably be used to scan information carriers having relatively
small elementary information characteristics, i.e, informatien carriers having a relatively high

information density, such as a high-density CD."By means of the first actuator of the known
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directions at right angles to the first optical axis, are substantially undeformable, at least one of

25  the mounting elements being displaced, before being secured to the housing, in a direction
transverse to the first optical axis to bring the lens elements into mutually parallel positions. In
order to bring the lens elements of the lens system into a position in which the optical axes of
the lens elements coincide, at least one of the lens elements must be tilted, during the aligning
process, about a tilt axis directed at right angles to its optical axis, so that the lens elements are

30  brought into mutually parallel positions, and, during aligning, at least one of the lens elements
must be displaced at right angles to its optical axis, so that the lens elements are centered
relative to each other. If, before being secured to the housing, at least one of the mounting
elements is displaced in a direction transverse to the first optical axis, the first lens element is

tilted about a tilt axis directed perpendicularly to the first optical axis, thereby elastically
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el ements are brought into nutually parallel positions, in the manner
descri bed aboWQ 99§47 spl aci ng at | east one of the nounting el POETHI/0E534 Y
in a kigpear direction transverse to the first optical axis, and that such
| i near displacenents can be.carried out w 8h greataccuracy, the |lens

| t ) 5 : | ht | nt tual | |l el
poST L1 ons. byetREning st ol Siedistis otione Ak gt fiahibe dths Bisgienis are rpught o
di spl acemeninto SuffBy pifaB¥dsitibng]in ME hanfS REIBEIHovE! B di%#??cﬁxg%t fl%a&lséne f
I et orimabl e, afo er

optical axis, the nounting elenents are substantially un
.securing t héhermonnting glegieaisonlysin adinedrdimesioni transveviesoint firstropéicaliagis) andithatt o

the first opti ' ry figid.ssupport of the first |Iens el enent

ol ati ve. t o shdetitrlareet b be hriediP hiap edsi i e egents SR kroer
the two SouBtdurels bAsught intoREUAIBChakAle! Hositiny by ﬂﬁa&d&iats'irﬁﬁ?lelrdahigﬁla%ﬂﬁﬁﬁgf or
a very high tilt resistance of the first lens elenment relative to the

housi ng abodiinited pessipilities of displaeament. Sincgliiewedyinalirections perpeadisdardp thiedinst axi s.’
In this manpgs . Lt lens..el epent s _obt ai ned '
during ali g%ﬁgl ét’pg’ tg%%g%ng%%ﬁ %&%?%él?’%se%&gafn&\é\gd% lanﬁ’bl?eﬁ THEHEEA ng

el ement s t omoustisgelehends tolthe housing, viewed perpenBicutarlyite tHedfirstoypticsl iag®d vepy rigid

nmet hod in accorga e wth the i nv?nti on.is characterized in that, before

bei ng secur &PRP #ﬁ? Pﬁnﬁﬂgl?sr%‘?mei“ﬁép %&&@eﬁ'@w&sehgﬁﬁdi whilg the cereparation
ditect 90 ! baieueieews holinSaGAds RRklel T e biNing hdditRhNY oGB! RE a LB | oNS

el enments relative to each other. By virtue o ns
el ements ar Bighdiltresistanceaf ghei firet lens elenesmt teddtive to ths hdesing aboatilakxes dirediyd at

di spl aci ng t; X nt .exclusively in | i near directjon 20

transverse bgﬁ‘t%gfeggbgtghﬁp%ﬁ Jll%g%’“%&? ?’,‘S ?ﬁ‘lf‘ef’ﬁg? myuya qs}t’r%%\?? %‘FE‘?S‘? B nent s

can be carr ekfhensiobiairietl dgrispilighinp d@adturatdhP maRidindd 2R riAfe RlodRie Very

accurately centered r%at,ive to each other by neans of a sinple manipul ator
i

having |i m EEMEPSIQMENPINGS of di spl acenent. A further enbodi nent of a
net hod ijp accordance Xinhd | | ' ' sl Bt . before
15 Wgﬁﬂl_cﬁl@ﬁeﬂ?ﬁﬁgﬁﬂ&ﬂt%?a by F!Ehrx Q@cto?d’ab@ee\gxéllk gxglutxa\gega{)tég

bei ng secured to the housing, nounti ng elenents are over
equal di st ankasecterizgd imthat, befors Wdingssetureditotthalxmusmgsthe serohd fené Elemientdp tisplated

s i d er the | I ts rel at] t h ot her, d.
caual i ot ankadfecflliiayiaF i E fstnd el mis inrierfo crmies Didermalrndpis ek

optical axi $o ¢4ohotide Byl wirol f1the f2BEhbIANSIcRS SIBRBHS aletbmtertl rilaiVeito BAhHite! as
positions. I.n this enbodi pent of the nmethod in accordance wth the

i nventi on, @ewriped above.dydisplasingihe sesond lops elerent sxclvsivly incalipeasdirastiome f i r st

tical [ ' | ' . el ts over al. di st ances
ohdl n 28X Banelt BBSERA] BRIcAI A4 Bhd (e ein ins LG Re i dantd et pi¢ e
first |ens otitrges atcuracy) thelbnnbiements cn dlfo Bovedy sicureslpeentdred teliiive &GRS t O

the first optical axis,. by displacjng,the t. mount i ng el enents over equal
di st ances, Bh‘%@’bﬁ‘gﬂsé’f aisfé@g? pxg.wgufatog haVQng }lr\ﬁ?ted possxblhtl%s of displacement. q

A further embodiment of a method in accordance with the invention is

characterized in that, before being secured to the housing, the mounting elements are displaced

25  over equal distances and in a same direction transverse to the first optical axis in order to
center the lens elements relative to each other, and over equal distances, in mutually opposite
directions transverse to the first optical axis in order to bring the lens elements into mutuaily
parallel positions. In this embodiment of the method in accordance with the invention, the first
lens element is displaced at right angles to the first optical axis by displacing both mounting

30 elements over equal distances and in an equal direction transverse to the first optical axis,
while the first lens element is tilted about a tilt axis directed at right angles to the first optical
axis, by displacing the two mounting elements over equal distances, in opposite directions
transverse to the first optical axis. As a result of the fact that the lens elements are,

respectively, mutually centered and brought into mutually parallel positions by means of two



transverse to the first optical axis. As a result of the fact that the lens
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lens elements is achleved because, during the aligning process, the three parts of the housing

can be mutnally slided over said co-operating sliding surfaces in directions transverse to the
optical axes.
Yet another embodiment of a method in accordance with the invention is
25  characterized in that the first part, the second part and the third part of the housing are fixed
relative to each other by means of glued joints. By using said glued joints, the three parts of
the housing are fixed relative to each other in a simple manner. The glued joints are preferably
formed between said co-operating sliding surfaces of the three parts, because shrinkage or
expansion of the glued joints formed there occurs predominantly in a direction parallel to the
30 optical axes of the lens elements and hence substantially does not affect the mutual alignment
of the lens elements.
A particular embodiment of a method in accordance with the invention is
characterized in that the mounting elements are each provided with a first, substantially ring-

shaped part which is secured to the housing, and with a second, substantially ring-shaped part,
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A particular embodiment of a method in accordance with the invention is

characterized in that the bendable bridges of the mounting elements are each provided with a
uniformly bendable spoke which extends substantially in a tangential direction relative to the
optical axis of the first lens element. By using said uniformly bendable spokes, a simple and
25  robust construction of the mounting elements is obtained.
A further embodiment of a method in accordance with the invention is
characterized in that the bendable bridges of the mounting elements are each provided with a
relatively rigid strip which extends substantially in a tangential direction relative to the optical
axis of the first lens element and is connected, via two flexible joints, to the two ring-shaped
30 parts of the relevant mounting element. By using said strips and flexible joints, the mounting
elements can be manufactured in a simpie manner by providing a number of incisions.
A further object of the invention is to provide an optical scanning device and an
optical player of the types mentioned in the opening paragraph, in which the lens elements of

the optical lens systems employed therein are accurately aligned relative to each other, and in



characterized in that the bendable bridges of the nounting elenents are
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- accordance with Fig. 1, 20 . Fig. 3 shows an optical |ens
- systf‘}? manuf actured in accordance with a nmethod in accordance with the

I nverition, which is used in the optical scanning devi.ce in accordance with
Fig. 2, Fig. 4 showsthedrsWiags:i cally deformabl e nounting el enent of the

opt -i cal lens. Fig. 1 schematically shows an optical player in accordance with the invention,
Fig. 2 schematically shows an optical scanning device in accordance with the
invention, which is used in the optical player in accordance with Fig. 1,
20 Fig. 3 shows an optical lens system manufactured in accordance with a method
in accordance with the invention, which is used in the optical scanning device in accordance
with Fig. 2,
Fig. 4 shows an elastically deformable mounting element of the optical lens
system in accordance with Fig. 3,
25 Figs. 5a and 5b schematically show how two lens elements of the lens system-
shown in Fig. 3 are aligned using a method in accordance with the invention,
Figs. 6a and 6b schematically show how two lens elements of the lens system
shown in Fig. 3 are aligned using an alternative method in accordance with the invention, and
Fig. 7 shows an alternative elastically deformable mounting element of the
30 optical lens system shown in Fig. 3. '
Fig. 1 schematically shows an optical player in accordance with the invention,
which comprises a table 1 which can be rotated about an axis of rotation 3 and can be driven
by an electric motor 5 which is secured onto a frame 7. On said table 1, an optically scannable

information carrier 9, such as a CD, can be arranged which is provided with a disc-shaped



systemin accordance with Fig. 3, 25 . _Figs. 5a and 5b
schematically show how two | ens el enents of the |ens system shown in Fig. 3
are aligned uwDmeg/se7aet hod in accordance with the invention, FCUEBISES8ANd
6b schematically show how two I ens elenents of the I ens system shown in -
Fig. 3 are aligned using an alternative nethod in accordance with the
invention, and Fig. 7 shows an alternative el astically deformabl e nmounting
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be read by infaEnafionsan heWaten enthe imformation Faelby e seampingdewice dfen on the
I nformation track by'ﬁf)@@p (R eI dLRiE 5%9:&2 co;[ilﬂﬁceqpittl} ﬁ:@'m@ﬁ&&%% ifene ce 17

in accordance with t nvention,- use pl'ayer 1I'n accordance
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20  device 17 is provided with a radiation source 27, for example a semiconductor laser, with an

optical axis 29. The scanning device 17 further includes a radiation beam splitter 31 which
comprises a transparent plate 33 which is arranged at an angle of 45° relative to the optical
axis 29 of the radiation source 27 and which includes a reflective surface 35 facing the
radiation source 27. The scanning device 17 further comprises an optical lens system 37 with

25  an optical axis 39 and a collimator lens 41 arranged between the radiation beam splitter 31 and
the lens system 37. The optical axis 39 of the lens system 37 and the optical axis 29 of the
radiation source 27 include an angle of 90°. The scanning device 17 further includes an optical
detector 43 which, relative to the lens system 37, is arranged behind the radiation beam splitter
31, said optical detector being of a type which is known per se and customarily used. In

30  operation, the radiation source 27 genefates a radiation beam 45 which is reflected by the

- reflective surface 35 of the radiation beam splitter 31 4nd focused by the lens system 37 into a

scanning spot 47 on the information layer 15 of the information catrier 9. The radiation beam
45 is reflected by the information layer 15 into a reflected radiation beam 49 whichi is focused
on the optical detector 43 via the lens system 37, the collimator lens 41 and the radiation beam



20 device 17 is provided.with a radiation source 27, for exanple a
sem conductor |aser, with an optical axis 29. The scanni ng device 17
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relatively smal " di stances parallel tot I cal axis e lens
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focusgd wtfealetiReorued degree of 15 accuracy on the information |ayer 15

of the information carrier 9. By displacing the |lens system 37 by nmeans of
the first actuator The optical lens spsiem 34 upedrintheoptical scamning deviceck?, whichdens

system is manufactured in accordance with a method of the invention, is shown in detail in
Fig. 3 and comprises a first lens element 53 and a second lens element 55. The first lens
element 53 is an objective lens and constitutes a main lens of the lens system 37. The second
25  lens element 55 is a so-called solid immersion lens, which is arranged between the objective
lens and the information carrier 9 to be scanned, and which constitutes a relatively smail
auxiliary lens of the lens system 37. By employing, apart from the main lens 53, said auxiliary
lens 55, the lens system 37 has a relatively large numerical aperture, so that the scanning spot
47 on the information layer 15 of the information carrier 9 is relatively small. As a result, the
30 scanning device 17 is suitable for scanning optical information carriers having relatively small
elementary information characteristics, i.e. optical information carriers having a relatively high
information density, such as a high-density CD. As shown in Fig. 3, the auxiliary lens 55 is
secured in a fixed position to a housing 57 of the lens system 37, which housing 57 is secured

to the first actuator 51 and hence can be displaced parallel to the optical axis 39 of the lens



scanni'ng spot 47 is maintained with a desired accuracy on the information
track to be followed. To this end, the first actuator 51 is driven by the
‘above- nent.i onewWO®8/58#17¢1 unit of the optical player, which recePCe3B1950584a
focus;error signal and a track error signal fromthe 20 opti cal detector
43. The optical |ens system.37 used in the %ptical scanning device 17,
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fluctuations in the thicknesS t of the protective |layer 13. The second

-actuator 63 hedefdrmebldandaievisg pacallgl todies opsicalumist39o€lastically deformable. For this

purpose, as shown in Fig. 4, the mounting elements 65, 67 are each provided with a first,

predominantly ring-shaped portion 69 which is secured to the housing 57 of the lens system
37, and a second, predominantly ring-shaped portion 71 which is secured to the holder 59 of
25  the main lens 53, said ring-shaped portions 69 and 71 being interconnected by three bendable
bridges 73 which extend in a plane transverse to the optical axis 39 and are mutually placed at
regular intervals. By using the two mounting elements 65, 67, the main lens 53 is given,
viewed parallel to the optical axis 39, a freedom of displacement, while, viewed at right angles
to the optical axis 39, a relatively rigid bearing of the main lens 53 relative to the housing 57 is
30 obtained. The mounting elements 65, 67 each individually allow tilting movements of the
main lens 53 about every tilt axis directed at right angles to the optical axis 39, but the co-
operation between the two mounting elements 65, 67 provides the mounting unit 61 with a
relatively high tilt resistance about every tilt axis directed perpendicularly to the optical axis
39, so that tilting of the main lens 53 relative to the housing 57 about tilt axes directed at right



optical player, which recei.ves an error signal .froma sensor of the
scanni ng device 17, not 15 shown in the Figures for the sake of
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Fig. 3, the nmounting unit 61 conprises t@w nmounting el enents 65, 67 which,
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per manentis achieved that the electromagnetic forces which, in operation, are exerted on the coils 81 and

83 by an interaction between a magnetic field of the magnets 75, 77 and the electric current in
the coils 81, 83 are substantially equally directed. The holder 59 is made of a non-
magnetizable material, so that the magnets 75, 77 do not exert magnetic forces on the holder
25 59, and mechanical loads on the mounting elements 65, 67, which are directed at right angles
to the optical axis 39, are limited as much as possible.
In accordance with a method according to the invention of manufacturing the
optical lens system 37, the auxiliary lens 55 is secured, in a fixed position, to a first part 87 of
the housing 57, while the ring-shaped part 69 of the mounting element 65 is secured to a
30  second part 89 of the housing 57, and the ring-shaped part 69 of the mounting element 67 is
secured to a third part 91 of the housing 57. Said three parts 87, 89, 91 of the housing 57 are
shown in Fig. 3. In accordance with the method, the first part 87 of the housing 57 is provided
with a ring-shaped sliding surface 93 which, in a situation shown in Fig. 3 in which the

auxiliary lens 55 is secured to the first part 87, extends transversely to an optical axis 95 of the
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‘with a lens 53, in this manner, the main lens 53 is displaced over a necessary distance relative to the

auxiliary lens 55 by means of the manipuiator 107 in a direction transverse to the optical axis
99 of the main lens 53, so that the main lens 53 and the auxiliary lens 55 are centered relative
to each other, and the main lens 53 is tilted through a necessary angle relative to the auxiliary
25 lens 55 by means of the manipulator 107 about a tilt axis directed transversely to the optical
axis 99 of the main lens 53, so that the optical axes 95 and 99 of the auxiliary lens 55 and the
main lens 53 are brought into mutually parallel positions. In order to enable the main lens 53
to be displaced relative to the auxiliary lens 55 in a direction transverse to the optical axis 99
of the main lens 53, the effectors 109 and 111 of the manipulator 107 are displaced over equal
30 distances in a same direction transverse to the optical axis 99 of the main lens 53, as shown in
Fig. 5a. Here, the second sliding surface 103 of the second part 89 of the housing 57 slides
over the sliding surface 93 of the first part 87 of the housing 57. In order to be able to tilt the
main lens 53 relative to the auxiliary lens 55 about a tilt axis C directed transversely to the

optical axis 99 of the main lens 53, the effectors 109 and 111 of the manipulator 107 are



second ring-shaped sliding.surface 103 for co-operation with the sliding. '
surface 93 of the first part 87, the sliding surfaces 101 and 103 of the
second par tw@9ysesi£ndi ng transversely to the optical axis 9pcefiBsonessyai n
l ens 53, in the situation shown in Fig. 3 in which the nmain lens 53 is.
secured to the second part 89 via the ntinting el ement 65. As schematically
shown in Figs. 10 5a_and 5h, in accordance with the invention, the three
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53 to be displacCed relative to the a lary lens'55-1n a direc
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89 of the hpusing 57 sljdes over, the sliding surface 93 of the first _part
87 of théahéasﬁaﬁﬁy hmd?qdrﬁjv&naéhe aligning proqess, £¢ that the aligumentjof theanain ipgs 53| 4t i ve

to the a%hltﬂ?{u&il#aﬁ?-ﬁn?% ﬁ%@ﬁet@iﬂggiﬁedaﬂ s Cdirected transversely to the

optical axis 99 o e main |ens t he effectors 109 and 111 of the
mani pul at or 107 ar éfter thenaig legis §) hud the avxibiarydenscflS ate sligned eelativertoepghosi t e

directi , 0 no%hertag BERNBED a%otvg, tfleb t%re%%[airt(s: §J7, 83),( bf otg t%e ?xfoustirt1g657 are fixed relative to each

other. In the example of a method in accordance with the invention, as shown in the Figures,
the three parts 87, 89, 91 are fixed relative to each other by providing an adhesive between the

25  co-operating sliding surfaces 93 and 103 and between the co-operating sliding surfaces 97 and
101, which adhesive is cured after the alignment of the main lens 53 and the auxiliary lens 585.
Since shrinkage or expansion of the adhesive provided between the co-operating sliding
surfaces 93, 103 and between the co-operating sliding surfaces 97, 101 occurs mainly in a
direction parallel to the optical axis 39 of the lens system 37, such shrinkage or expansion

30 hardly leads to relative displacements of the' three parts 87, 89, 91 of the housing 57 in
directions transverse to the optical axis 39 of the lens system 37, so that the alignment of the
main lens 53 and the auxiliary lens 55 relative to each other is hardly disturbed by such

shrinkage or expansion. It is noted that, in accordance with the invention, the three parts 87,



main 1ens 53, as shown in Fig. .5b. Here, the second sliding surface 103 of
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lens 55, so that only the first part 87 of the housing 57 with the auxiliary lens 55 attached

thereto is displaced in a direction transverse to the optical axis 95 of the auxiliary lens 55.

25  Here, the sliding surface 93 of the first part 87 of the housing 57 slides over the second sliding
surface 103 of the second part 89 of the housing 57. Since, in the alternative method, during
aligning the main lens 53 and the auxiliary lens 55, tilting of the main lens 53 and displacing
the auxiliary lens 55 take place by displacing, respectively, only the second effector 111 of the
manipulator 107 and only the first effector 109 of the manipulator 107, a very simple

30  embodiment of the method in accordance with the invention is obtained.

As described hereinabove, the mounting elements 65, 67 of the lens system 37
each comprise three bendable bridges 73 which are arranged at regular distances from each
other and extend in a plane transverse to the optical axis 39. As shown in Fig. 4, the bendable
bridges 73 each comprise a uniformly bendable spoke which extends mainiy in a tangential



13 89, 91 of the housing may alternatively be fixed.relative to each other
in a different manner, such as by |aser-welded joints. In accordance with
t he al t er nawoes/saetshod of the invention schematically shown poT/ABg®esséa and
6b, the first part 87 of the housing 57 with the auxiliary |lens 55 secured
thereto, 5 is coupled to the first effletor 109 of the mani pul ator 107,

th t 89 of the h i 5 i.th th ti t 65 d
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enbodi nent of thé nethod in accordance with the Invéntion is obtained.
descri bed thevein incduds\acdifferent numeher pHlbendpblerbridgesd3, 73 Anafcardance wiith thy st em 37
each conpr]j 1 n ' 3 ' r ﬁgHL [
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25  65', 67 should be provided with at least two bendable bridges 73, 73' which extend in a plane

transverse to the optical axis 39. If the first mounting element 65, 67, 65, 67" is provided, as
described above, with three bendable bridges 73, 73', and the second mounting element 65, 67,
65', 67 is provided, as described above, with two bendable bridges 73, 73", a so-called
statically determined, i.e. substantially stress-free suspension of the main lens 53 in the

30 housing 57 is obtained, in which case the n;ain lens 53 can only be displaced in a direction
parallel to the optical axis 39 of the lens system 37. This is based on the recognition that each
individual, bendable bridge 73, 73' predominantly serves as a mechanical rod with which
substantially exclusively forces directed parallel to a longitudinal direction of the bendabie
bridge 73, 73' are transmitted. If a larger number of bendable bridges 73, 73' extending in 2



14 direction relative to the optical axis 39 of the lens system 37. By
virtue thereof, a sinple and robust construction of the nounting el enents
65, 67 is -obt WAO¥S4M4g. 7 shows an alternative nounting el eneRCTAD9/00987"
whi ch, nray be used in the lens system 37 instead of the nounting el ement 65,
67 shown in Fig. 4. In accordance with thel¥nvention, the alternative
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further includes methods of manufacturing a lens system, in which the two lens elements
employed therein are each secured to the housing by means of two similar mounting elements.
During aligning the lens elements of such a lens system relative to each other, one of the two
25  lens elements may be manipulated in 2 manner shown in Figs. 5a, 5b or 6a, 6b, or both lens
elements may be manipulated each in a manner shown in Figs. 5a, 5b or 6a, 6b.
It is further noted that the invention also relates to 2 method of manufacturing a
lens system in which the two lens elements employed therein cannot be displaced relative to
each other by means of an actuator. i
30 In the above-described methods in accordance with the invention, two of the
three parts 87, 89, 91 of the housing 57 are manipulated during aligning the main lens 53 and
the auxiliary lens 55 relative to each other. It is noted that in accordance with a method
according to the invention, in general, at least one of the two mounting elements of one of the

lens elements is manipulated during the alignment and, subsequently, secured to the housing



i ndi vi dual, bendable bridge 73, .73' predom nantly. serves as a nechanical '
rod with which substantially exclusively forces directed parallel to a

| ongi t udi nawodesserzsi on of the bendable bridge 73, 73" are trrOTABSY00S84 | f a
| ar ger nunber of bendable bridges 73, 73" extending in a 15 pl ane .
transverse to the optical axis 39 of th#lens system 37 are used in the
nmounti ng el enents 65, 67, 65, 67', then the main lens 53 is suspended in

t he housPhthedensisystem Eherfixation ralativiedo pash othesof theithrpe patsc B of i whi ch

al so ena ' [ ' ' I e I | to
the opti @éfs?x}géfmggé_ £h§b€.ﬁésc§§e& 8“‘9’%‘&?@@{ egggtg%é e%%%?%‘gg%%‘gﬁ‘gg}‘% oglyer in
accor dangkould ¢édhséduentiynbecsnsteden eduging siecmotitinig eientenes 68, 67 td the housiy 3Tt i on
track of the information carrier 9, to read information present on the
information track or wite information on the information track. It is
noted that the invention also relates to optical players which can only be
used to read information present on an information track of an information
carrier. 10 I n accordance with the above-described nethods’
according to the invention, the main lens 53 and the auxiliary |lens 55 are
aligned relative to each other by tilting the main I ens 53 about a tilt
axis C, C which is directed at right angles to the optical axis 99 of the
main | ens 53, and by displacing the main I ens 53 or the auxiliary |ens 55
in a direction transverse to the optical axis 99, 95 of the nmain |lens 53 or
the auxiliary lens 55. It is further noted that the 15 invention also

i ncl udes nmethods in which, during alignnment, the nmain I ens 53 and the
auxiliary lens 55 are only brought into nutually parallel positions by:
tilting the main lens 53 about a tilt axis which is directed transversely
to the optical axis 99 of the main lens 53. It is further noted that, in
accordance with the invention, the main |lens 53 and the auxiliary |l ens 55
can al so be brought into nutually parallel positions by securing the

. auxiliary lens 55, instead of the main 20 lens 53, to two simlar nmounting

el ements and displacing at | east one of the nounting elenents in a

= direction transverse to the optical axis 95 of the auxiliary |lens 55. The

i nvention further includes nethods of manufacturing a |l ens system in which
the two | ens el enents enpl oyed therein are each secured to the housing by
means of two simlar nounting elenents. During aligning the |lens el enents
of such a lens systemrelative to each other, one of the two 25 |ens

el ements may be manipulated in a manner shown in Figs. 5a, 5b or 6a, 6b, or
both | ens el ements may be mani pul ated each in a manner shown in Figs. 5a,
5b or 6a, 6b. It is further noted that the invention also relates to a

nmet hod of manufacturing a |l ens systemin which the two | ens el enents

enpl oyed therein cannot be displaced relative to



each other by means of an actuator. 30 .. I'n the above-descri bed
.nmethods in accordance with the invention, two of the three parts 87, 89, 91
of the housi nW®¥/#7¥ nani pul ated during aligning the main | e RETHBIHMES he
auxi Ilary |l ens 55 relative to each other. It is noted that in accordance
with a nethod according to the invention, ¥h general, at |east one of the
two nounti ng Ments of one of the lens elenents “—‘Waﬁrpm—atved-—dtrwng t he
al i gnnment a & bsequently, secured to the housi ng

system The fixation relative to each other of the lmmmmu FBQ 91
of the housing 57 in the above-descri bed exanpl es of *t he netodsi n«
accordance with the invention should consequently be construed as securing
the nounting elenments 65, 67 to the housing 57. 17 1. A et hod
of manufacturing an optical |ens systemconprising a housing, a first |ens
el ement having a first optical axis, and a second | ens el enment having a
second opti dal axi s Aauathodi afgnanofastariog amoptbdl lenS'Qsﬂemlmmisimraﬁmusibgefa(ﬁm

bei ng secure housi al i 0 ot her t hat
Dhe SorT ol Tens slenishthat i A% oo afis, SR SetgigdtnsiTontdy Bk R5eL5RA SRR, | 00
at | east th@xifsl dc8érdin@ns sAl aikih, msm%@enemeﬂkst&fdrbsmhgs&ufm t tiik Houing, are

el astically def or mabl e nount | ng el enents whi vi ewed parall el to 't he

first opticalignedirelativgte eﬁhméaclatf\a@bwmw@@hv leshe tsgpieideand which
each i ndivi dpab e Ak boWat i aFﬂﬂ% st Lelil?? Eridis Le%ﬂz%d% Wﬁsﬁ%%\%& h#ticﬂﬁ%m q
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nmet hod as cl ai ned aim1l haracterized inh t hat, before
be| ng secur erdewad lnglrecﬂomaathwhsmgéﬁs to the fisgtoptical mﬁ,saresmfﬂalb’s‘"ﬂb@phdd%dt in
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claiml1, Chéﬂit@&l&fﬂaﬁ@féﬁeﬁo tieetirst dpeitaliakis bebigy the tank eRmbrs timte ntmmwrpgrauahe
nmounting el enments are displaced over equal distances and in a sane
direction 20%SitiPR%Kansverse to the first optical axis in order to center the
| ens el ements relative to each ot her,

2. A method as claimed in claim 1, characterized in that, before being secured to
15 the housing, the second lens element is displaced in a direction transverse to the second optical

axis in order to center the lens elements relative to each other.

3. A method as claimed in claim 1, characterized in that, before being secured to

the housing, the mounting elements are displaced over equal distances and in a same direction
20  transverse to the first optical axis in order to center the lens elements relative to each other,

and over equal distances, in mutually opposite directions transverse to the first optical axis in

order to bring the lens elements into mutually parallel positions.

4. A method as claimed in claim 1, 2 or 3, characterized in that the second lens
25  element is secured to a first part of the housing, while a first mounting element is secured to a

second part of the housing and a second mounting element is secured to a third part of the

housing, said first part, second part and third part of the housing being fixed with respect to

each other after the lens elements are aligned relative to each other.



and over equal di stanciﬂuw"uﬂ;'mlm”' pposite. directions transverse to the’
first optical axis in O “ e lens elenents into nmutual ly

paral | el powotpsavIs 4. ' " ASnethod as clained in cl aiRGTIBIP0LSE4 3,
characterized in that the second lens 25 elenent is secured to a first

part of the housing, while a first mount8ng el enent is secured to a second
part of the housi % and a second m)untigg elenment is secured to a third

part of Bhe housi nd mefbediasialaimed jpgleim 4 chaaeterizadin thay therfirsipapafthenf ¢ he
h i LR fi i.f. as{H t
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cl ai m 4, agisawhitd the sevend part bfithe hoising iis paividedrwittod fitshelidingisurfage whichrertendsed
with a slidin urface which extends transversely to the second optical

i 5. - wh HEEVETRE R Ui At R PO 278 TOLAEROP SR B ek R ot 11 i ng
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S
second sli1ding Surface which extends transversely to the first optical

axi s and pssrandshe third pan of thethousing is prordded with agliding surfase svhichrextends st part
dth hi rd t Of ot h I ' i ded wit i di whi ch
s e L 7 oA B B AL
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W th the skéondlpast) i di ng surface of the second part. :

nmethod as clainmed in claim4 or 5, characterized in that the first part,
the second part and the third part of the housing are fixed relative to
each @t h by mean ikl ; : t chal oed in

cl ai nl1©1_,%2, 3, 4, %@%thgégfﬂar ac'?%?limzl%éoir%’%hha%atctetnﬁ% SM%rr%lﬁ;rr?ﬁﬁ{ngel enent s
ar e each spcandipdatdnditerthind part of the homintigoare fized xelativadp edchptiver by nteandofgineads
secured t.o. t he housing, and with a second, substantially ring-shaped part,
which isI¥Bured to the first lens element, the ring-shaped parts of a
first nmounting el enment being interconnected by at | east three bendabl e
bridges which are arranged at reqular intervals and which extend in a plane

" transversk to the msthodgs claimedinclaim Wit 3e4: her §,icheraetrrzaddn that ths of a
i 0 c o . . dab
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|l e
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a plane transverse to the first optical axis, while the ring-shaped parts of a second mounting
20  element are interconnected by at least two bendable bridges which extend in a plane transverse

to the first optical axis.

8. A method as claimed in claim 7, characterized in that the mounting elements

are each made from a single plate of a material.

25
9. A method as claimed in claim 7 or 8, characterized in that the first mounting
element and the second mounting element are each provided with three bendable bridges
which are placed at regular intervals.

30 10. A method as claimed in claim 7, 8 or 9, characterized in that the bendable

bridges of the mounting elements are each provided with a uniformly bendable spoke which
extends substantially in a tangential direction relative to the optical axis of the first lens

element.



whi ch"are placed at regul erval s. 30— 10. A nmet hod as
clainmed in claim7, 8 or Qm in that the bendabl e bri dges of
the mountj ng WeINSITH ar e+ e th a uni formy bendROITABSIRNRE
whi ch extends substantially in a tangen«tlal direction relative to the

optical axis of the first Iens el enent . 1919 11. A net hod as
claimed in claim7, 8 or 9, characterized in that the bendabl e bridges of

t he mounti nk-el enent s%meﬂméa&ﬂameé\}wémw&w%ch@mwémymat@ﬁ he@PWFp whi ch

extends su fd

i o of 1 e qeP brthe obfidk ABRASELe BuonHirbiifdd ot b el Fidif sl i e,
‘to the two fibegnediyind tageitial directibn relative tathie opticud xis of the first lengeleimentlahd is
An optical scanni ng, device for, scanning an |nforrrat|on track of an
optically smﬁ%l,énwwd}e#&lmmém&wnmrﬁlaaﬁe%emﬂ e THEYRE NQUBHRE | ses a
radi atiog an optical |ens system having an optical axis for

f ocusi ng a ra [ at I on beam supplied, in operation, by the 10 radi ation
source into a scanning spot on the information carrier, and a first

actuat or fot,displaci t.he | ens syste nadlrec |on ra e
o an 129 P2 Aol sehting S icE T i ek REE IR %, a
second | ens scﬁhmhforﬁlﬁﬁorﬁcmoﬂﬂxcﬁﬁémhg deVid cotdpirisad 4 padidtion baete) en 6[mtal
first lens elenent and the second | ens el ement, characterized in that the

optical | enlenssysteaphavingannptisalasisder fopusingrediahienbesm syppliods ineperation.yhere d
in claiml, , smgof
t he Iengrb SysS éart%%%g%%émt spclj“';;if(l:m |°rt1§% %Iugeg{x%#cérgre%%w?tﬁ?ﬁa{xﬂgtog% I cal

axi s by t hedisplasihg grtiemstsgstem\itn & dizedtion pﬁnaneltto theroptiedl arigdaidoiend dyeteinehemgsyst em
can be displ aced rel atérﬁé to.the housi r&q y.the second a&t uator, in

direction pBYidedwithy firsenslerpent, aserondiens ele“l??‘ and a second ag{patgrfor E’éﬁ“aBY ayer
conprising gish ﬁ@ihg Mexfsaéh%t hot! RAE %oﬁ&)l&l}. clefeXittrdierized MithAThe Gical

optical scanning device for scanni ngagn information track of an opticall y
scannabl e i Hnssysten tsrmamachuaed intac & with aamatmdgewlamned weclmmbll,a, b &

" bper a1 o, EPut0r D i EARR anolShg Br g Ferd SR B S Hrige s Fe AT D07
direction, phaléas tieicpticaliakisblyatic fireeactuator, c\ﬂ}hle&naﬁﬁt 1R@s elememiof Al lens systam

optical scanning_device as clainmed . in claim12.
can be displaced relative to the housing by the second actuator, in a direction parallel to the

optical axis.

20 13, An optical player comprising a table which can be rotated about an axis of
rotation, an optical scanning device for scanning an information track of an optically
scannable information carrier which can be arranged on the table, and a displacement device
by means of which the scanning device can be displaced, in operation, relative to the axis of
rotation, predominantly in a radial direction, characterized in that the optical scanning device

25  is an optical scanning device as claimed in claim 12,



