23/10/2003 1 Optical scanning device comprising a bent actuator coil The invention relates to an
optical scanning device for scanning an information track of an optically scannable information carrier,
which scanning device is provided with a radiation source, an optical lens system with231 8pfleal axis
for focusing a radiation beam supplied, in operation, py the radiation source into a scanning spot on
the information carrier, and an actuator for displacing the lens system relatively to a basic part of the
scanning device in a direction parallel to the optical axis, the actuator being provided with an electric
coil arran%ed around the lens system, whlcl;helectrlc coil is, Jr])rowded with wire portions which extend

substantiatl) &l SR RAR) 165 FEBHERE HREUAGUHNNES in a direction parallel to the optical axis,

are arranged next to one another, and which coil is also provided with a passage for a radiation beam

path extending substantially perpendlcularl to the optical axis. The inyention also relajes to an optical
player comprising a tab—k.ﬁm‘é‘f‘flegﬂ ’E?éatFSt él %tbct?t[ SHERIS P rOtEToN, sﬁﬁ“&b‘%ﬁ?éﬁé?ﬂﬂﬁﬁo&ewce

including andsical gk s gtaamfasiscatrngian umi@rmanﬁmﬁrafdﬁmﬁqgrd@meaélmﬁmmﬁw&eh a
information carrier which can be il}ﬁced on the table, and é)fa ment dewgﬁ ﬁ&eans of which at
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of rotationsuppiidy, in aﬂadtﬁinjlb@&liemaaﬁﬁ)tmﬁtmkwaﬁﬂllgddﬁﬂiﬁg and aim thpticfdrplayen ofithertypes
mentioned IH the o em%%‘hﬁ aaga are disclosed T US Pate 4,958, 33?6[ In the kno thlcal

player andthé" c?ﬁf UPE e%lé%ﬁrﬂfg ]ﬁ’e Pféor ?;ﬁi&?%ﬁ %l}‘?ﬁ device

is 10 seclireg dﬂ@mtmanylftamhe optioel plsayenherfmbaﬁbqjﬁgtpybﬂieeaoahhmgdﬂ&medslsecured to a
slide which can b dis ﬁlcg glﬁn the radial 9{»‘5? tjion b ans of the,displacement. dewcg f the player.
The radiaflofd'5& r%r?)‘ég BB S ‘r‘é’H lisspéﬂ‘u’d%%flfW HHESRATHABR LBlHLe to the
lens systesrtcadteiisisain ity edisddiiadticin whbeseiptﬂsnﬂ hasigndarstiancd the I¢inscayatpanatibthe scanning
device carhbe dls%vaced b meansg)f thtetdls Iacement d VI e 15 ,?\ m| ror is ataa hed. to the basic
part, by meS P B WATE the PN B 8.8% aﬁ 3%%8?0%6 grﬁr&ﬂ ‘?’eﬁle%ted in the
direction qfaﬁsegeﬁbcalmﬁlstm‘ﬂlbealmrmﬂysmdﬁg stmmiﬁmﬂmmmmﬂaﬂ}the easping deigice, the

lens system can be dlsqlﬁlced rel[atlvei to Ihe asic (Part | ?dlrectlon aralle tgl %Oﬁ}'cal gms o)
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is secureddathkdiaiticneayifrafiteta?2idm aaggitaledisplgcediby Mmﬁ&g)ﬁmhq;acmm sysgedirection
parallel tOfI hesc%%%?r? | %ﬁ(lﬁifa rma%on track of an optically scannable information carrier which can be
placed on the table, and a displacement device by means of which at least the lens system of
5  the scanning device can be displaced, in operation, with respect to the axis of rotation mainly
in a radial direction.

An optical scanning device and an optical player of the types mentioned in the
opening paragraphs are disclosed in US Patent 4,958,335. In the known optical player and the
optical scanning device employed therein, the radiation source of the scanning device is

10 secured to a stationary frame of the player. The basic part of the scanning device is secured to
a slide which can be displaced in the radial direction by means of the displacement device of
the player. The radiation beam path, along which the radiation beam is guided from the
radiation source to the lens system, extends in the radial direction wherein the basic part and
the lens system of the scanning device can be displaced by means of the displacement device.

15 A mirror is attached to the basic part, by means of which the radiation beam guided along the
radiation beam path is reflected in the direction of the optical axis of the lens system. By
means of the actuator of the scanning device, the lens system can be displaced relatively to the
basic part in a direction parallel to the optical axis, so that the radiation beam is focused on the
information carrier to be scanned. Since the radiation source is secured to the stationary frame,

20  amass to be displaced by means of the actuator in a direction parallel to the optical axis, and a

mass to be displaced by means of the displacement device in the radial direction are limited



mass to be displaced by means of the displacement device in the radial direction are limited
23/10/2003 2 substantially, while, in addition, the dimensions of said masses to be displaced are
limited substantially. In the known scanning device, the electric coil of the actuator has?pedtangilar
windings which each comprise two opposite first wire portions and two opposite second wire 5
portions. In the manufacture of the scanning device, the coil has to be manufactured first in a separate
phase, wHERSKIRSRe WaH%s Brd %ﬂla%%ﬁwwsfmrﬂmﬁwg BFOUERECHIASIWHE portions of
the coil arqugkgadigiiyo an upper side of a holder of the lens system, said upper side, in operation,

facing the information carr}ﬁrl"léSubsequently,réhe, two second wire partions  of ea[bc\?rg3 winding are bent so

as to be at right angles WitherEAPRBSGE IR iife BEHIERSIAS0™ B STAT YA 95 BS5EBEY side
faces of theiidldgrwhivh secpoonyirspariaiposiridirindhe pasidenalisieippisdedend svlpstantially

perpendicularly to the optical axis and, viewed in a  direction parallel to the optical axis,.are arranged
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force is geideraiegavinich isadirgciesisthisiandaldyprralabtejhendplidal axissctbedoagsagetiodhe coil
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the cooperation between the magnetic field and a current in the coil a Lorentz force is
generated which is directed substantially parallel to the optical axis. The passage in the coil for
the radiation beam path is obtained in that the first wire portions of the coil are situated on the
above-mentioned upper side of the holder, and the second wire portions of the coil are situated
20  on the above-mentioned side faces of the holder, said passage being situated between the two
side faces of the holder. As a result, the radiation beam path and the mirror can be arranged,
viewed in a direction parallel to the optical axis, in the direct vicinity of the lens system, so
that the dimensions of the known scanning device, viewed in a direction parallel to the optical
axis, are limited substantially.
25 A drawback of the known optical scanning device and the known optical player
resides in that the manufacture and provision of the electric coil of the actuator requires a
relatively large number of process steps.
It is an object of the invention to provide an optical scanning device and an
optical player of the types mentioned in the opening paragraphs, wherein the electric coil and
30  the passage for the radiation beam path formed in said coil can be more readily provided
around the lens system by means of a smaller number of process steps.
To achieve this, an optical scanning device in accordance with the invention is

characterized in that the electric coil is provided around the lens system by means of a winding

process, the passage in the coil being formed by bending further wire portions of the coil,



around the lens system by means of a smaller number of process steps. To achieve this, an optical

scanning device in accordance with the invention is characterized in that the electric coil is provided

around the lens system by means of a winding process, the passage in the coil being farifeP®y

bending further wire portions of the coil, 23/10/2003 33 which are situated near the radiation beam

path, in a direction substantially parallel to the optical axis, To achieve this goal, an optical player in
R

accordand¥NGiH RS HAUSARSA AN S PRl e P Hlat it BpreanshsHing KdV&d therein is

an opticalggaanings.5 device in accordance with the invention. Since the coil of the optical scanning
device in accordance with the invention is provided around the IeEs system by means of a winding

process, said coil is not ARG RSB stTh P UEHdr R NS BTG YHEHEHIELHNB Bf the
scanning demis@ehgdare dhia grovislad] acanimnddhiR Janrseaysiared Merdisicad, giidtapstaanianufacture of
the caqil by means of the 10 windjng process, the coil is also provided around the lens system. As a
result, theSUlbE} ?ff’?{g&’é‘é%&’&lb EEWEPs to manufacture the scanning device is reduced. Since
the passage in the coil3smterheddydrenssigifdrthaniig gofiens sfdhelaat whdshharmsntaiedsnear

the radiation b am pat}%, nly a relative smallsp t of the colil is bent dyring the manufacture of the
scanning BEVIIECSY RHOS 8 IFAIERR GP TR AUifiay A PRRSECESS: AL P eRHOHIARHESS an
optical scansingdayisainmocordariag wilhnthe ficvaetemts ahardaiedizndcdelbiiatcia Sprhiadsdire
portions of the cojl are bent in said direction during the winding process by means of.g mandrel which,
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passage in the colil is 20 already(grovidﬁd durin%the wjndigegaproces . The mandrel has, for.example,
it PSR

a smooth BTRHEPERAGR SITRALL WHIER A AR EPkh, Ptife BREANa%IE. During

the windidg pracsskyrihal foythenditgepotio e efjibeicnil dide ovidrihizlgurdaiauitaracaf the mandrel,

under the iarlmuenc of a tensile force p{es?nt in Hme coil ires,.lln1S ggggue dtiﬂection txélv(i:%h respect to

. ation bga ath, only a relatively. small part of the coi T € ma ure of.
the optlcaf axis, SO gfﬁ}ehfur%r wire portons a e%ent n 8. simp %accura? manner in a

direction shbstantially eaiadeddotitelepiiaal fxisyreagidingoiih iheniphifiedion of the passage in the coil. A
furth]eg’ embodiment of np%%?&?l'a%%%%@@&%ﬁ%’ i0 ailno% 1%?1 %@erﬁﬁ’éit e\tfri]cee in accordance with the
invention is characterized in that the further wire portions of the coil are bent in said direction
during the winding process by means of a mandrel which, during the winding process, is
arranged in the passage. In this particular embodiment, the number of necessary process steps
in the manufacture of the scanning device is further reduced in that the passage in the coil is
20  already provided during the winding process. The mandrel has, for example, a smooth,
rounded guide surface which is obliquely arranged with respect to the optical axis. During the
winding process, the further wire portions of the coil slide over the guide surface of the
mandrel, under the influence of a tensile force present in the coil wires, in an oblique direction
with respect to the optical axis, so that the further wire portions are bent in a simple and
25  accurate manner in a direction substantially parallel to the optical axis, resulting in the
formation of the passage in the coil.

A further embodiment of an optical scanning device in accordance with the
invention is characterized in that the further wire portions of the coil are bent in the above-
mentioned direction after the winding process. Since, in this further embodiment, the further

30  wire portions are bent after the winding process, the winding process for manufacturing and
providing the coil is substantially simplified.

Yet another embodiment of an optical scanning device in accordance with the
invention is characterized in that the coil is wound in a coil holder which is attached to the lens

system and which is provided, near the passage, with a curved seating for the further wire



invention is characterized in that the further wire portions of the coil are bent in the above- mentioned
direction after the winding process. Since, in this further embodiment, the further 30 wire portions are
bent after the winding process, the winding process for manufacturing and providing tH/¢oite83
substantially simplified. Yet another embodiment of ay optical scanning device in accordance with the
invention is characterized in that the c%il is wound in a cogéﬁll'der which is attached to the lens system
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accordance with the invention,
radiation beam path extends, substantially perpendicularly to the radial direction, between the
15  two coils, the coils of the further actuator are situated outside the radiation beam path, so that
the shape and dimensions of these coils do not have to be adapted to the position of the
radiation beam path.
These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.
20 In the drawings:
Fig. 1 diagrammatically shows an optical player in accordance with the
invention,
Fig. 2 shows an optical scanning device in accordance with the invention,
which is used in the optical player in accordance with Fig. 1,
25 Fig. 3 is a sectional view taken on the line III-III in Fig. 2,
Fig. 4 shows a holder of a lens system of the scanning device in accordance
with Fig. 2,
Fig. 5 shows an assembly of electric coils provided on the holder in accordance
with Fig. 4, and
30 Figs. 6a and 6b diagrammatically show a winding process for providing one of
the coils of the assembly in accordance with Fig. 5.
Fig. 1 diagrammatically 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

which can be driven by an electric motor 5 which is secured on a frame 7. On the table 1, an



Fig. 2 shows an optical scanning device in accordance with the invention, which is used in the optical
player in accordance with Fig. 1, Fig. 3 is a sectional view taken on the line IlI-1ll in Fig. 2, Fig. 4 shows
a holder of a lens system of the scanning device in accordance with Fig. 2, Fig. 5 showsSdf/2&&embly
of electric coils provided on the holder in accordance 4with Fig. 4, and Figs. 6a and 6b

diagrammatically show a winding process for rovigjng one of the coils of the assembly in accordance
with Fig. @%&lﬁva%gp%{ﬁﬂﬁeﬁnﬁ%%% %p%‘ PlayePif4Ls AL P TAVERR H Buhich
comprises ditaiapadlvshieanibadoiaieekphedt proR¥is/eflagtatian 8 dae omniebeaerha driven by an
electric motor .5 which is secured on a fr{s\me 7. On the table 1, an 23/10/20Q3 5 optically scannable
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can be wriieh Hyntinasaaanihg idévicatioh earribednfanandiinntatkabout the axis of rotation 3 and,
15  simultaneously, the scanning device 17 is displaced parallel to the X-direction, in such a
manner that the spiral-shaped information track present on the information carrier 9 is scanned
by the scanning device 17. During scanning, information present on the information track can
be read by the scanning device 17, or information can be written by the scanning device 17 on
the information track.
20 The optical scanning device 17 in accordance with the invention which is used
in the optical player in accordance with the invention is shown in Fig. 2, partly in detail and
partly diagrammatically. The scanning device 17 is provided with an optical scanning unit 27
which comprises a housing 29 attached to the slide 21. Fig. 2 also shows the radial directions
of movement X and X’ of the slide 21. The scanning device 17 is further provided with a
25  radiation source 31, such as a semiconductor laser, which radiation source is also attached to
the slide 21 and comprises an optical axis 33. The scanning device 17 further includes a
radiation beam splitter 35 which comprises a transparent plate 37 which is arranged at an angle
of 45° with respect to the optical axis 33 of the radiation source 31, said transparent plate
being attached also to the slide 21 and including a reflective surface 39 which faces the
30  radiation source 31. The scanning device 17 further comprises a collimator lens 41, only
diagrammatically shown in Fig. 2, which is also attached to the slide 21 and is arranged
between the transparent plate 37 and the scanning unit 27. The scanning unit 27 comprises an

optical lens system 43 having an optical axis 45. In operation, the radiation source 31



20 The optical scanning device 17 in accordance with the invention which is used in the optical player
in accordance with the invention is shown in Fig. 2, partly in detail and partly diagrammatically. The
scanning device 17 is provided with an optical scanning unit 27 which comprises a hodsihg/2093
attached to the slide 21. Fig. 2 also shows the radial cgrections of movement X and X' of the slide 21.
The scanning device 17 is further prow 257 atlon source 31, such as a semiconductor
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information &)arllrlgla {o% t?glcl: eﬁﬁe 1nto r}{laquﬁrgg}}%? hsaarl Ce e?nseth gry information characteristics
being present one after another in the scanning spot 55. To write information on the
information carrier 9, the radiation source 31 generates a radiation beam 47 which corresponds
20  to the information to be written, a series of successive elementary information characteristics
on the information track of the information carrier 9 being generated in the scanning spot 55.
The lens system 43 is secured in a holder 59 which is suspended from a
connection block 63 by means of four metal, elastic rods 61 which extend transversely to the
optical axis 45 of the lens system 43 and transversely to the radial directions X and X’, said
25  connection block being secured in the housing 29. It is noted that Fig. 2 only shows three of
the four elastic rods 61, while Fig. 3 only shows two of the four elastic rods 61. The use of the
four elastic rods 61 enables the lens system 43 to be moved with respect to the connection
block 63, thereby elastically deforming the elastic rods 61, over relatively small distances in
directions parallel to the radial directions X and X’ and parallel to the optical axis 45 of the
30  lens system 43. For this purpose, the scanning unit 27 comprises a first actuator 65, which will
be described in greater detail hereinafter, by means of which the lens system 43 can be moved
with respect to the connection block 63 in a direction parallel to the optical axis 45 of the lens

system 43, and a second actuator 67 by means of which the lens system 43 can be moved with

respect to the connection block 63 in a direction parallel to the radial directions X and X’. By



being present one after another in the scanning spot 55. To write information on the information
carrier 9, the radiation source 31 generates a radiation beam 47 which corresponds 20 to the

information to be written, a series of successive elementary information characteristics2¥h43803
information track of the information carrier 9 being generated in the scanning spot 55. The lens
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the indformabah daprian Jivdthpadiesing dhddgteadiaccotanyd By seovitdhthealons Bysteiaviddy means
of the second aﬁltu?tor 67 in a%irectign arallel to :}?ef{.a jal 'rect'ﬁ)ns X and 5 5 tcﬂgfcagn'ng spot
55 is mainfEned St AR 2T DC B &0 Qo PNRES R PR e B R rei ot A g’lfrpose,
the first aclina¢osichsartdHif ensecorist adiphiadtd asdcanitndachhylithiecdBobetaneailipned control unit of
the optical player, which. receives both g facus-error, signal and a.tracking-error signal from the optical
% T ded il hich si-amaneed!

detector 57. Since the radiation SOUHea S e Yadation Bléla?rlﬁcstﬁﬁtfeorl . the ColfiiatbFfens 41 and

the opticahdeiettbe fehasgssaautr®diod Hethestioid Zing dxgd pokitshns; e Figstaatdaianptahd the

sec ;ﬁd acélé)atorﬁ %ré\llg' ve to mave the lens %ystem 43 soltll'li)at he ma to be dlsgel?aqled by the

actuators b5 4nd e %%rrhse%saf%gl%lflﬁ‘lgrngggss 51 1l%fe1 ‘éﬁlsp aeceeécl:r)y saidt §Effﬁtaetrors are limited

substantidilyeihibelivet thete@tadoas psqyidediadawiiil holédeatrio/bmih 68rwb hiig@mdpgech fateund the
lens systeim 38 589 AR5 SRILPFING: SRR SRR Thoigk 2 AN GOVRIRE N erates with
magnetic circuit 73 of the scanning unit 27, which is shown in Figs. 2 and 3, and which is
secured in the housing 29. The magnetic circuit 73 comprises two pairs of magnets 75 which
20  lie opposite to each other and which are each magnetized in a direction, shown in Fig. 2, at
right angles to the optical axis 45 of the lens system 43 and approximately at right angles to
the radial directions X and X’. The magnetic circuit 73 further comprises a plate-shaped
closing yoke 77 and two yokes 79 which are each provided on the closing yoke 77 between,
respectively, one of the pairs of magnets 75. It is noted that the yokes 79 are not shown in Fig.
25 2, while in Fig. 3 only one of the two yokes 79 is shown. Between the magnets 75 and the
yokes 79 there are four air gaps 81 wherein wire portions 83, 83°, 83" and 83’ of the coil 69
are present, which extend substantially perpendicularly to the optical axis 45 of the lens
system 43 and, viewed parallel to the optical axis 45 of the lens system 43, are arranged in a
side-by-side relationship. Said wire portions 83, 83°, 837, 83”” are shown in Fig. 5, wherein
30  also the magnetic field B of the magnets 75 in the air gaps 81 is shown. In operation, a Lorentz
force is generated by interaction between the magnetic field B and an electric current in the
coil 69, which Lorentz force is directed substantially parallel to the optical axis 45 of the lens
system 43, and, under the influence of said Lorentz force, the lens system 43 is displaced in a

direction parallel to the optical axis 45.



15 shown in Fig. 5. By means of a winding process which will be described in greater detall
hereinbelow, the coil 69 is provided in a coil holder 71 which forms an integral part of the holder 59,
said coil holder 71 being shown in Fig. 4. In operation, the coil cooperates with a magAti®eledit 73
of the scanning unit 27, which is shown in Figs. 2 andg3, and which is secured in the housing 29. The
magnetic circuit 73 comprises two pairs of magnets 75 which 20 lie opposite toégach oth r and which

are each magnetized in'd iSRG LSNP ERIOBIdgE MR RGeS AHaNSS AP IS 98 %f-%?he lens
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operatlontlaelserastm“fanged&ogler?ﬁérama(myslm;ﬂm«bmd)&w\reﬁndthﬁrmmgnemdﬁeﬂd. B of the magnets 75

in the air gaps 81 and As shown in Figs. 2 and 5, the electric coil 69 of the first actuator 65, which
coil is arranged around the lens system 43, is provided with a passage 95 for the radiation
beam path 49, which passage is provided in the coil 69 during the winding process in a manner

20  which will be described in greater detail hereinafter. A sectional view of the passage 95 is also
shown in Fig. 3. Said passage 95 is provided at the location of further wire portions 97 of the
coil 69, which are present close to the radiation beam path 49, by bending said further wire
portions 97 in a direction substantially parallel to the optical axis 45 of the lens system 43. The
use of the passage 95 enables the radiation beam path 49 and the mirror 53 to be arranged,

25  viewed in a direction parallel to the optical axis 45 of the lens system 43, in the direct vicinity
of the lens system 43, so that the dimensions of the scanning unit 27, the scanning device 17
and the optical player can be limited substantially, viewed in a direction parallel to the optical
axis 45 of the lens system 43. Since the two electric coils 85 and 87 of the second actuator 67
are arranged, viewed parallel to the radial directions X and X’, on either side of the lens

30  system 43, and the radiation beam path 49 extends substantially perpendicularly to the radial
directions X and X’ between the two coils 85 and 87, as shown in Fig. 2, the coils 85 and 87

are situated outside the radiation beam path 49, so that the shape and the dimensions of the

coils 85 and 87 do not have to be adapted to the position of the radiation beam path 49.



an electric current in the coils 85 and 87, which Lorentz force is directed substantially parallel to the
radial directions X and X', and under the influence of said Lorentz force the lens system is displaced
in a direction parallel to the radial directions X and X'. The current in the coil 69 15 of tR8/fifst@Btuator
65 is supplied via two of the four metal elastic rods 61g while the current in the series-arranged coils
85 and 87 is supplied via the two other elastic rods 61. As shown in Figs. 2 and 5, the electric coil 69
of the first actuator 65, WG XGTSHPRRE U HHASRI R TeRY SiFaRsA 4% ’i%ﬁptlkt?\ﬁ&“ecﬂ%iﬁ?liﬁ?assage

95 for the ¢adiatim M@mpams@m@wmge isoew el ithhensall §8nduBNg the winding process
in a manner 20 Which be described. in great etail hereinafter. A sectignal view of the passage 95

is also sh %Hl%ﬂ é}aoagggat 85%%36&8 %amsq@agﬁw&h KEPWHS BYIns 97 of the
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shape and the dlmﬁl S|ot s of the C?I|S 85 8£d]887 .do not to ben 9 apted to h OS"lf of the
radiation BEA PAEH 48 36720648 the Ab %”%%é‘h%’ v&ﬁa § £&88 DY e which the
electric cmbﬁ&DBQMefufstamdmamrt%elsmr@h@mhammd ihe holder1 59 mﬂibhevkanﬁlsystgmhéa Vil
dlagrammatlcall¥ ownlln the F 956 and b. In acgorda ce WIIh the sho n Wlndﬁhg1 grocess the
holder 59 4s"SEEUY %%ﬁoeﬁl%%m g1t Wln r%aFnac NSRS HotSh S § il in the

figures. Tld&dswidepaalﬂelsemheedcmmﬁﬁetﬁmmdle BY insush theneainadéediiaptbleneptidallaxis 45 of the

lens %yst %to bgra é éna)t(hseo cj[etr1 talntls%L c0| ides g\éltléls IR >§s of Irlgta,[tll(c))n &01 of
the splndle % e Win ing process U8eqe ma e'ora mananeinlfgolfsJr Which 1§ attached tothe spindle

99 and arreing@driioiise8pas3aGa’ ImtbA3e fofmhecolle manarah gt 03vivased smatithogividpasaiitdae 105
which is Ogﬁéqéjxelyo?gg A edﬂltneﬁﬁg%%% ¥ t[ grall)l(l g coil holder 71, and, viewed in a direction at
right angles to the optical axis 45, of course more than one winding layer can be formed. As
shown in the Figs. 4, 6a and 6b, close to the passage 95 to be formed, the coil holder 71 has a
20  curved seating 113 for the further wire portions 97 to be formed of the coil 69. During the
winding process, the wire 109 to be wound periodically engages the guide surface 105 of the
mandrel 103. If the wire 109 engages the guide surface 105, the wire 109 slides, under the
influence of a tensile force present in the wire 109, in a direction R indicated in Fig. 6b, over
the guide surface 105 and over the end face 107 of the mandrel 103 into the seating 113 for the
25  further wire portions 97 to be formed of the coil 69, so that the passage 95 is kept clear. The
passage 95 is thus formed in that, during the winding process, the further wire portions 97 of
the coil 69 are bent by means of the mandrel 103 in a direction parallel to the optical axis 45 of
the lens system 43 under the influence of the tensile force present in the wire 109. In this
manner, the passage 95 is formed in a simple manner, and the number of process steps
30  required are limited substantially in that, during the winding process, the coil 69 is not only
formed but also secured to the holder 59, and also the passage 95 is provided in the coil 69. By
using the curved seating 113, the further wire portions 97 are accurately positioned, during the
bending operation, around the passage 95 to be formed. It is noted that, in Fig. 6b, an indicated

height H; of the coil holder 71 near the curved seating 113 does not have to be equal to a



10 rotation 101 and blends with an end face 107 of the mandrel 103, which end face extends
transversely to the axis of rotation 101. During winding the coil 69, the spindle 99 with the holder 59
are rotated about the axis of rotation 101, and a wire 109 to be wound is supplied via a@3tif&2f@éding
element 111 of the winding machine, which element ggn be moved in a direction parallel to the axis of
rotation 101, By moving.the wire-feeding element 111 in a 15 direction parallel to the axis of rotation

101 during i &#@&8{9&{5 thd e 8he bR RT PR & ORENS ipides 1gdo dimpigse of the coil 69

are arrangegheMigwe Mz HsRREFY pasaial 10 atheadsnofdelaian de, spexhla s aifiediritasleoil
holder 71, and, viewed in a direction at right angles to the optical axis 45, of course more than one
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formed in larginydée trivacuresnstheotiineh mherioglr 65K, pio pesiistepstBO raadikdd @F édithi@dssubistsnsially in
that, during the winding process, the coil 69 is nat only formed. hut also secured to the holder 59, and
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seating 113 wall brigeharfyethtrani@ purtibes 97 winbiéng ihge dforipelimghhothedparisakthadeg holder
71 Such @ A erente 8 BRSS! QL ndINgABY RIS S RN &9+ 3 F0al & RiKASRR ! Oof the
parallel to the optical axis 45. In this alternative embodiment, the wire 109 is wound, during
the winding process, so as to form a uniform coil packet with a substantially constant height
20  and thickness. At the location of the passage 95 to be formed, for example a plate-shaped
auxiliary body is provided prior to the winding process, so that the length of the further wire
portions 97 of the coil 69, which are present at the location of the passage 95 to be formed,
suffices to enable said wire portions to be sufficiently bent after the winding process. The
bending of the further wire portions 97 by means of a suitable bending tool takes place after
25  the winding process and after removing said auxiliary body. After bending the further wire
portions 97, the wires of the coil 69 are bonded together by melting and curing the thermo-
adhesive layer of the wires. Since, also in this alternative embodiment, the coil 69 is also
attached to the holder 59 during the winding process, the number of process steps necessary to
manufacture and provide the coil 69 are limited also in this alternative embodiment. Since the
30  passage 95 is formed in the coil 69 by bending the further wire portions 97 of the coil 69
which are present close to the radiation beam path 49, only a relatively small part of the coil
69 is bent, so that also in this alternative embodiment, the process of manufacturing the coil is

relatively simple.



coil 69 near the seating 113 is larger than a thickness T2 of the coil 69 in the other parts of the coill
holder 71. As is customary, the wire 109 is provided with a so-called thermo-adhesive layer. After the
winding process, the coil 69 is heated by means of, for example, a relatively 10 large efectiEerent
through the coil 69, the position of the mandrel 103 in the passage 95 of the coil 69 being maintained.
As a result of said heating of the coil 69, the thermo-adhesive  layer melts, whereafter the wires of the
coil 69 are bonded togetHePERIRY KRRy GRS BBrsALPLIF G R IFRI RSP LtiEsive. As a
result, theipassageadd fesmsetin ibamaaibaRscdixedn wherdahier With manavehios cadhermoved. 15
The above-describeﬁ@wé&ding rocess can be simplified substantially if instead of bending the further
wire portidhES§F Gt PR R A AT Bt il BPBERRS Y th%%%’i’m&‘?%l”i%@,“ﬂ%&?are not
bent until ek, the-windinen hre eesm fiadicacionk sbtantialyaparakelite the apticrlbakia 4. In this
alternative embodiment, the wire 109 is wound%%urin the windir%‘proc SS, SO as %&ég}brm a uniform
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beam path 49, only a relatjvely smal t of the cojl 69 is Fe t, so that also in thjs alternative
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the aboveadedosihdoreptioglplayersintaccoydanae viithdloetinyepitigar avichthajpticalddantieg device 17
in aclcsordasﬂ e witkkghe in\elgntion, information present on the information track can be read, or

information carn be WHHen on the information track, during scanning the information track of the
information carrier 9. It is noted that the



5 invention also relates to optical players and optical scanning devices by means of which only
information present on an information track of an information carrier can be read. In the
above-described optical scanning device 17, the radiation beam path 49 extends substariiafp3
perpendicularly to the radial directions X and X', and {he radiation source 31, the radiation beam
splitter 35, the collimator lens 41 and the detector 57 are 10 attached to the slide 21. Finally, it is noted
that the invention also relates to optical scanning devices wherein the radiation beam path extends
parallel to the radial directions X, X'. In such an embodiment, the radiation source, the radiation beam
splitter, the collimator lens and the detector may also be attached to the slide, but said optical
componetibAM¥Salternatively be attached, for example, to a stationary frame of the optical player
with respect to which the 15 slide can be moved. 23/10/2003 12 CLAIMS 1. An optical scanning device
for scanning an information track of an optically scannable information carrier, which scanning device
is provided.with a radiaBenopavatecaminpteaide is systamydthisfoopita axikiof dacysicglg radiation
beam supplied, ratlon by the radiation source into a. scann ont e information carrier,
and 2 2cKEEBH TS B TGRS T €y B 0LRy 5 BEME pRILA TE L ARG Gebhoe i o
direction p@iaﬂeleﬁﬁstt}etemmm}eaﬂ&;;iheuammf heingrro videstivitbamelgsstiedai aprragad around
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next t onelmmh%rthadiefmrmmuh peldibrsy anal Mhncbateﬁtthmimhiﬁ@dmlpmmdehké@lmth a passage

for a radiatio ath which, in o eratl n, extendss aI endl ularl the optical axis,
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same place orien ﬁ dlcularl ta the ogtlcaldax nd the)garaﬁagteol the eI%;:trlc coil is formed
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by bendm% r']:ﬁen itect BY an ]IfyaB(ell’rahee‘?'?o thé obrﬁgg axis, wire por iCRE 61 that&on portion

that, in opatatiged rinketsants zhhethadmﬂbfmeamlgmlnmﬁsﬂamd)pﬂne]h starnnad evicel ss miavided in
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winding processpg rﬁeans a man eP uring e wIrnding process, is arrgnged in the

passage. perpendicularly to the optlcal axis, characterized in that the electrlc coil is provided around the
lens system during manufacture of this electric coil by means of a winding process, whereby
all the coil portions are substantially lying at the same place, oriented perpendicularly to the
optical axis, and the passage in the electric coil is formed by bending, in a direction
15  substantially parallel to the optical axis, wire portions of that coil portion that, in operation,

intersects the radiation beam path.

2. An optical scanning device as claimed in claim 1, characterized in that the
further wire portions of the coil are bent in said direction during the winding process by means

20  of a mandrel which, during the winding process, is arranged in the passage.

3. An optical scanning device as claimed in claim 1, characterized in that the
further wire portions of the coil are bent in the above-mentioned direction after the winding
process.

25
4. An optical scanning device as claimed in claim 1, characterized in that the coil
is wound in a coil holder which is attached to the lens system and which is provided, near the

passage, with a curved seating for the further wire portions of the coil.



3. An optical scanning device as claimed in claim 1, characterized in that the further wire portions of
the coil are bent in the above-mentioned direction after the winding process. 25 4. An optical scanning
device as claimed in claim 1, characterized in that the coil is wound in a coil holder whiéh! (824ftached
to the lens system and which is provided, near the pagsage, with a curved seating for the further wire
portions of the coil. 23/10/2003 13 5. An ?ﬁtical scanning device as claimed in claim 1, characterized

in that the>scanning detfeERE G RIBHIRIT SR A SR URRT b F kB uls SRS fondtd)dhsm relatively

to the basiapardrié fadiapdiraaiowahrighi-aegRstadhepptipiaxistaattas sgiangiesvahe
information track to be scanned, the further actuator being provided with two electric (I?O”SSWhiCh,
viewed in e VAR B GHU AR FRNRAH BRPSAREISSL T DRETaH &S, SRetAt SN AReIFadaben beam

path extengliogn stihsteddiadlybatsdgit o) ghe Siaibeaaditd e atigno bidbieeiththeo b etilsslkthe further
actuator, while the radjatiop source js attached to the basic part. 6. An optical player comprising a
table tohicH s B MOt RE A ESTLST 6 PREALEN S SIEEAI Coth 0 BRI RIS an optica
lens systendiarn scdoningaah drfentiagonbaskallgnpiicedyesaaonablediodnetivnh cogtiecanieh can
be placed on the taftlﬁ’ nd a disé%.lslcem n]Itd&%vice .b¥_ means of Whi%l;H i(r11 opﬁraﬁion, at least the lens
system of tHeSEAhNG HEthepachries EYE‘;‘) B AR R SRLAEAETSP X RBH RATHIy in a radial
direction, characterized in that the optical scanning device is an optical scanning device as 15 claimed
inclaim1, 2, 3,4orb5. : L. . .
6. An optical player comprising a table which can be rotated about an axis of
10 rotation, an optical scanning device including an optical lens system for scanning an
information track of an optically scannable information carrier which can be placed on the
table, and a displacement device by means of which, in operation, at least the lens system of
the scanning device can be displaced with respect to the axis of rotation mainly in a radial

direction, characterized in that the optical scanning device is an optical scanning device as

15 claimed inclaim 1, 2, 3, 4 or 5.





