WO 02/ 089132 PCT/1B02/01336 1 Turntable for a disc-shaped information
carrier, and player with such a turntable The invention relates to a

t ur nt abl ewbDor/0891d2 sc- shaped i nformation carrier, which tecmtiBa/@E336s
provided with a central elenent which has a central shaft opening, a
support surface for the information carri'er extending perpendicularly to a

central @rgablk foedisSBiadpkd QiEfoihAdn caftbr,and plagen itheobies nliambleg an out put
shaft for rotationally driving the 5 central elenent and the support
surface, which shaft fornms a clanping connection with the shaft opening
wherein the shaft extends over an insertion |length. The invention al so
relates to a player for disc-shaped information carriers, which player is
provided with a turntable, which turntable is provided with a central

el ement which has a shaft opening, a support surface for the information
carrier extending 10 perpendicularly to a central axis of the shaft
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t he focallewfitst ance. I n order to achieve the required perpendicularity
A turntable and a player of the types mentioned in the opening paragraphs are
15  generally known and generally used, for example in CD players and DVD players. In order to
bring about the clamping connection between the shaft and the shaft opening the shaft is
pressed into the shaft opening. This causes the problem that due to an almost unavoidable
slight misalignment between the central axes of the shaft opening and the shaft when it is
pressed, asymmetrical accumulation of material occurs, as a result of which the cylindrical
20  shaft opening is to some extent asymmetrically deformed. This is at the expense of the
perpendicularity between the support surface and the output shaft, which in particular at
relatively high speeds of rotation, such as for example 200 revolutions per second ina DVD
player, can lead to instabilities and oscillation effects, even if said lack of perpendicularity
occurs only to a very limited extent. Moreover, state-of-the-art optical players are using laser
25 light with increasingly shorter wavelengths. This also imposes more stringent requirements
on the permissible axial excursion of the information carrier during rotation, because of the
tolerances concerning the focal distance. In order to achieve the required perpendicularity

between the support surface and the output shaft, the central element with the output shaft



bet ween the support surface and the output shaft, the central elenment with
the output shaft WO 02/089132 PCT/1B02/01336 2 clanped in the shaft

openi ng iwobgHEst ed to a machi ni ng operation, which i s aPeenpoxwsid y
matter. An aimof the invention is to proyw de a turntable and a player of
the type nentioned in the opening paragraphs, wherein the abovenentioned
di sadvant algeped in the shaft opeming isrsabjabieéd tamchathiaink npemtiph.ayktch issa vargceslye as
far as possible, and wherein during mass-production a relatively high
accuracy Mtehe assenbl ed state in terms of the per pendi cul arity between
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out put shaft is consi yre e 1's also space and opportunity
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respectively situated near both end portions of the shaft opening. It has
been f oundhe ampeunt of deformation that occurs on the surface of the shaft opening or of the output

shaft is considerably reduced. There is also space and opportunity for any accumulating of

20  material to “settle” within the insertion length but outside of the contact length. All this has
the favorable result that the permissible tolerances as regards the diameters of the shaft
opening and the output shaft can increase by a few tens of micrometers. Naturally this lowers
costs, inter alia, because it is possible to manufacture the central element and the driving
member from materials that are themselves cheaper and are cheaper to process.

25 A very advantageous turntable is obtained if the contact portion comprises at
least a first part and a second part and more preferably exclusively a first part and a second
part respectively situated near both end portions of the shaft opening. It has been found that
such a contact portion can provide sufficient stability at the clamping connection between the
output shaft and the central element, and leads to optimum perpendicularity between the

30  output shaft and the support surface.

It has also been found to be advantageous if the contact length is less than 6
mm, or more preferably less than 4 mm of the insertion length. In this manner, in the case of

current shaft diameters for turntables, that are between 1 mm and 10 mm, the friction and

displacement forces between the output shaft and the shaft opening during pressing the shaft



such a contact portion can provide sufficient stability at the clanping
connection between the output shaft and the central elenent, and leads to
opt i mum pwopesnsticul arity between the 30 output shaft and tPha/1BeppEGI6
surface. It has also been found to be adgantageous if the contact length is
|l ess than 6 nmm or nore preferably less than 4 nmof the insertion | ength.
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that are between 1 nmand 10 mm the friction and displacenent forces

bet ween difdtegut put shaft and the shaft opening during pressing the shaft WO
02/089132 PCT/ | BO2/f}d 8RGriorof b glggﬁ@r &%E:ﬂ%h%tﬁﬁﬁi’él%n WhEMsErAbE BRefithd

| ead to the defornati ons descri renal n imted. The creation of the
smal | er ¢aketphase ih ecvgtdance withlagireferred embbdiment formi inrthdt éregotipwahaft hadee pl ace

in acgordance with a preferred enbodi nent formin that t out put shaft has
abs dgarrg'faé‘i“? oV 2ROHGT Yo Welflﬂ’é?‘?ngbﬁ‘ﬁ ‘g?‘?s fa ﬁqlﬂma‘?‘l‘é’%}ﬁ(ﬁ%ee%d%%@{ coi nci de
Wi th the canamht isRRYallbOfan b ARimdidt oF R dhaft at RNocutdh I onfitt pdigowhaf t at
the location of the contact portion. Alternatively, it is also possible

t hat t he Adteamsively, ivis alsrepedsibie theithe dirgnete\of thesshgBropening.aivet Aportionoéihs on

| ength that does L NCi wW.th t cont rt. | r eat. a

o anet er oprpiene e Fnaie St sl E B RS o B i BRelsh b E U Bhe L S
a confi g%@éﬂaﬁr@ﬁe{ﬁﬁgatsthé%daﬁ@ﬂU£mb@enﬂaa<§uaﬂimISualduaaﬁﬁge@tid@ﬁsfw§e for the
production of the central elenent usi n% an _injectjion nmolding process only
a | i Dt edrodygtien-tashgicalpdyantegesbeeruse fy theprodustion fffe eeutial elpmerl UspgAn i s
required.. . HEP g f al, as
 Tesul t igpRnbBe 0Rs oltya bl HEREL Gy ARl b RBHId ORI |
require aifenghdistrequisdd. Thaoltpoi shgft oyl imbérenal biahanudddiyred froondbmetat,iasa ressltal so
possi bl e wherein both the output shaft, 15 over a .portion of the insertion
| engt h t IPATVDERSEEe ROV Pfca RRILIOR tarﬁénaélamhawewﬁir%ﬂwrewa@délﬂoa%lanet er
that is s fh | ; [ t

cont act P R s B o S

| engtlh t lwarer alpesiomof the dnsectiahdlength bhat ees mot noiacide patht the nonthetportiat, hasst er

that is greater,than the diameter of e ft.openj.n th | ocati on of
t he cont _g]réarm%%rrtp"f‘tdﬁ ?mﬁrrﬂﬁgﬁ ‘51‘@“1?1}?5 Ofi{ﬁg ﬁé%?t_ By Pcfcﬁt‘mgﬂ@lf’ c?)r(ﬁa‘ftr?gpéoélsi ng
the 20 diadetehaflopblifg, VRt A poiten 'o!ﬂ%eﬁnﬁﬁ&ﬂeh%&%ﬂ%@ﬂnét%oﬁxcﬂfe&ﬁm @l
manner between the shaft opening and the shaft. In the area of this space

t here wi Icontaet postign, has & disaetdrdhat ésgrpatenihan thefthameter of the shaft opening at the

location of the contact portion. By reducing the diameter of the shaft or increasing the

20  diameter of the shaft opening a space is created in a practical manner between the shaft
opening and the shaft. In the area of this space there will be no frictional forces between the
shaft and the shaft opening, and space is provided for deformations of material.

According to a very advantageous preferred embodiment an adhesive is
provided over a portion of the insertion length, that does not coincide with the contact

25  portion, between the shaft and the shaft opening. With such an adhesive a glued joint is
created supplementary to the clamping contact between the shaft opening and the shaft. Such
a glued joint is particularly useful if in the course of time relaxation of the clamping contact
between the shaft and the shaft opening occurs. Such a relaxation occurs in particular if the
central element is manufactured by means of an injection molding process from synthetic

30  material.

The invention is explained in more detail hereinbelow using a description of
two preferred embodiments of the invention, for which reference is made to respectively

Figures 1 and 2 and Figures 3 and 4, in which



shaft and the shaft opening, and space is provided for defornmations of
material. According to a very advantageous preferred enbodi nent an adhesive
is proviwed20sEs2a portion of the insertion |ength, that PdeaBoxaB3ccoi Nci de
with the contact 25 portion, between the shaft and the shaft opening. Wth
such an adhesive a glued joint is created supplenentary to the clanping
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4 Figure 1 diagra 6 alshyws HeWerneabid mechilRWiBHFRIROS inMe tlafiped state.
turntable 1in accordance with the invention in the unclanped state; Figure
2 shows the turntable in accordance with Figure 1 in the clanped state;
Figure 3 diagrammatically shows a second preferred enbodi mrent of a 5
turntable in accordance with the invention in the unclanped state, and
Figure 4 shows the Rigirall alidg@arhmatiealyrshaws @ finktiprefbirgdié@ibadiient 6t watamed

state. Figure_ 1 diagranmatically shows a first preferred enbodi mnent. of a
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hich a centering effect is achieved when a disc- shape
i nf orldat iashightly tapers wpvtaind, as eeesuitaif vdpena egntéringniftecet athiomedawbenen disct he

support surface. 6. .Wthi.n t t ubul.ar portign there is shaft opening 8
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bot h endss, vesigh tirdaBuldAPéfion 3 th&B & NsHafht dpRRing8i with &idn@eH 1. Within the length the

shaft opening 8 has edges 9, 10 at both ends, each edge having a length in the axial direction

of I/10 and a diameter of d;. Between the edges 9 and 10 an intermediate portion 15 is

20  present, logically with a length of 0.81, and with a diameter of dy, wherein d, is greater than
d;. The difference between d; and d; in the example shown is approximately 40 micrometers.

Drive unit 3 comprises mainly an electric motor 11 for driving output shaft 12.

The diameter of the output shaft 12 is large enough co create a clamping connection between
shaft 12 and shaft opening 8 at the location of the edges 9 and 10. Shaft 12 has a spherical

25  head 13. In order to connect the output shaft 12 with the central element 2, the central
element 2 is pressed onto the output shaft 12 so that the situation as shown in Figure 2
results. If during pressing, the output shaft 12 and the central element 2 are not positioned
completely coaxially but are slightly misaligned, which is often the case, then a small degree
of correction of this misalignment is still possible in that once top edge 14 of output shaft 12

30  has passed edge 9 but not yet edge 10, there is space, on account of the larger diameter d,, to
make a slight correctional tilting movement as soon as the top edge 14 comes into contact
with edge 10 of centering element 2, with a self-locating effect occurring in particular at the
location of the top edge 14 thanks to the spherical form of the head 13. Deformations that

occur unexpectedly in edge 9 as a result of possible misalignment can be dealt with in the



of 1/10 and a dianeter of di. Between the edges 9 and 10 an internedi ate
portion 15 is 20 present, logically with a length of 0.81, and with a

di anet er wh od@g91sherein d2 is greater than dl. The diffePemaBoasween dl
and d2 in the exanple shown is approximatgly 40 mcroneters. Drive unit 3
conprises mainly an electric nmotor 11 for driving output shaft 12. The

di anet er ¢ifculdtehambglits thitatiulthZn the dssemgjdedstate dotvomnceaat] elenank 2apd ngtput
connectio%@%etmeen shaft 12 and shaft opening 8 at the | ocation of the
edges 9 a 1@: shaft 12 has a spherical 25 head 13. In order to connect

the output shaft 12uhi Bechi ph2dtdBimi)@BRtas ShowR Lighies 8land @) @BBMited | S
pressed onto the out put shafP 12 so that the situation as shown in Figure 2
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are noi posi.ti d,.conpl et el aax al | ut, are.s]yghtly m sal i.gn whi ch
is often PHEOR 22 gl}at %%ngmg%é?ﬁ?a%dg ee?(%@?e %W]é&stwo%%?ﬁ{?tﬁ SSS%}’%hgraﬁg%H}?e nt
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out put shaft 20 with a .central ortion 21 that has a dianeter that, in
thepexarrpg%tw%‘b&‘frﬂtmr EOW@“%@P@)%‘? %f%s SOHE) g‘rorb‘?fgﬂ Cf?"i‘ie a@?’%ﬁﬁng}g ‘?ﬁe"g\g ' end
portions ggyo¥3as8ds AtigPhbittorladde 22Gf coidl efimedt 89BNt 24 has a shaft opening

25 with a constant dianmeter such that shaft opening 25 is a force fit on
the ehls 22 and 23In oxerdoistrengthen the sbinggtion beweemshailand| cantral ietamant, iDB

andout puPeSTHSR {80 HreRe e BRSOkl estobis PR e SRRy pFbfReh =
enbodi Menthafi dndi cenRAlSHnNR, ihQrdRnté esthpayteifty 4 fedliciff tlibipiny Sedd @ongdnt of
the output shaft 20 in relation to t%e shaft opening 25 of central el enent
24, resul shatiprdregniralietemens émthe covse ehHms s gresl of rlaxsion o uheticmatgsial.
central element 24. Bgﬁ eg{gﬁm?)leg ragsctrﬁgd Eﬁmsdftai 2tA% in accordance with the invention
20 are suitable for application in a player in accordance with the invention for the playing, that is
reading and/or writing, disc-shaped information carriers such as CDs or DVDs. For the sake
of simplicity, the player is not shown in more detail in the Figures, and apart from the
turntable, its construction is known per se and usual, with the electric motor 11 being secured
to a main frame of the player. In the examples shown, the player further comprises an optical
25  scanning device with an optical scanning unit that can be displaced, by means of a linear
displacement unit, along the information carrier present on the support surface 6 in a mainly
radial direction with respect to the shafts 12, 20. The invention also comprises players that
are provided with other types of scanning devices, such as magnetic or magneto-optical

devices. Such players are suitable for playing magnetic or magneto-optical information

30  carriers, respectively.



bet ween central portion 21 and end 23 is snooth in order to create a
self-locating effect when end 23 passes al ong bottom edge 27 of central

el enent 20 02889182 order to strengthen the connection between/iBoafit3cand
central elenent, it is possible to applygan adhesive, preferably of the
anaerobic type, in the spaces 16, 26 between shaft and central elenent, in
order to CbAfdSsate for a reducing clanping force between shaft and
central elenent in the course of time as a result of relaxation of
synthetic material. Both exanples described above of a turntable in
accordance with the invention 20 are suitable for application in a player
in accordance with the invention for the playing, that is reading and/or
writing, disc-shaped information carriers such as CDs or DVDs. For the sake
of sinplicity, the player is not shown in nore detail in the Figures, and
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The invention so conprises playérs that are provided wth other Mpes of
scanning whichshaf| fosms kb clamping permeetiar with theeshaft opening wherginy the shaft sxiends
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provided wth a central element wth a shaft opening, a support surface
for the information carrier extending perpendicularly to the central axis

of the shaft openi ARV’ %UP L0 for
rotationally driving {%ggcagﬁ%%lgd {g‘gcelnen ’e%‘ﬁr&t‘l‘?ﬁ%&gﬁ‘gg%@#é g%ﬁrt?c;@g{tfog whi ch
shaf t10f or ¢onprises avripasng fiestpast@ahd asecvint patthespsitively sippatedmgambeeh ends dfttke shaf t
ext ends &\4 r an insertion length, characterized in that only having a
contact | §t°rﬁ’e(}&ﬁgch is smaller than the insertion length is in clanping
contact with the shaft opening. 2. Turntable-as clainmed in claim1,
characterized in that the contact portion 10 conprises at |least a first
part and & second pArhtabespettimedinclsint 2aheciciedaed inghat therdentaxft pottion

comprises exclusively a first part and a second part respectively situated near both ends of the

15  shaft opening.

4, Turntable as claimed in claim 1, 2 or 3, characterized in that the contact length

is less than 6 mm.

20 5. Turntable as claimed in claim 4, characterized in that the contact length is less
than 4 mm.
6. Turntable as claimed in any one of the preceding claims, characterized in that

the output shaft has a diameter, over a portion of the insertion length that does not coincide
25  with the contact portion, that is smaller than a diameter of the shaft at the location of the

contact portion.

7. Turntable as claimed in any one of the preceding claims, characterized in that

the shaft opening has a diameter, over a portion of the insertion length that does not coincide



shaft opening. 3. Turntable as clainmed in claim?2, characterized in that
the contact portion conprises exclusively a first part and a second part
respect i weby2egdieat ed near both ends of the 15 shaft opemcmgBo2e133ur nt abl e
as claimed in claiml1, 2 or 3, characterized in that the contact length is
|l ess than 6 nm 20 5. Turntable as clainmed in claim4, characterized in
that the @ht@cdontaengdrtion ghitds greatehéand difmetér offitie Bhiafbbgenisy atlths lveationrofany
one of the preceding clains, characterized in that the output shaft has a
di amet er , th§gentagt ne&tien.on of the insertion length that does not coincide 25
with the contact portion, that is smaller than a dianeter of the shaft at
the location of the contact portion. 7. Turntable as clained in any one of
t he precesli ng cl ai MByrntabkr ciamed édanynortenuftthe plecediingélaings, ebdragfetized im that,
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Turnt abl e as In any one of the preceding clainms, characterized in
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shaft opening. 9. &D@}glﬁ’? %ﬁc'alilaé’(?@ gﬁgﬁﬁ%lqnncpg}%;ﬂ%é}l Rlayen 12?@0&1%3&6@1%' ayer
i's provi dgghiblehwRich bithfabRak BrovidbdGhitt 4ltattabtemest Whidk hded siift dpeaingeat r al

el ement which has a shaft opening, a 10 support surface for the

he .
i nf or Hat i swpertsuifage fox theriaforyatingy gramer extandingperpendicylagkyita e csniral agis of e

shaft opepj VAR J ) o tionally
ar vi ng- t PN upsAE e dHRg BRI V1R b Ghrpth B robitRhb) BippYRL °0
openi ng t egriahelembay diidahe lppoRistgacy whixtishaf and sichft dyeniipgabgetbatformia i n t he
shaft opening_over an insertion |ength hﬁéfatwt erized in that the

’ v .C
t ur nt abl eclBiping senAecsioncandsthe shaftexends i theishaft epening qver gn inseglonzlepgthg
characterized in that the turntable is a turntable as claimed in claims 1, 2, 3, 4, 5,6, 7 or 8.




