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The present invention relates to a turn-table for disc—shaped
information carriers and to the method for the manufacture
thereof, wherein the turn-table has a centering piece which
reaches through a central bore in the information carrier and an
- outer rim surface of the turn-table forms the support surface

' for the information carrier such as in a CD player for example.

Disc-shaped information carriers which are scanned or recorded
upon while rotating on a turn-table for recording and '
reproducing items of information are generally known. While
disc-shaped information carriers in the form of the well-known
-_analoque gramophone record are, as a rule, laid flat on a turn-
table and rotate at a relatively low rotational speed of 33 1/3
or 45 revolutions per minute, disc-shaped information carriers,
such as the CD or MOD for example, in which the compact storage
technique is utilised, are placed-on or clamped at a central
region which does not carry any information and rotate at a
substantially higher rotational speed in the regioh of 500
revolutions per minute for example. Due to the high rotational
speed and the very small dimensions of the area that has to be
scanned as well as to the central clamping of the information
 carrier, only very small deviations of the rotating information
carrier from the envisaged scanning location can be permitted in
the radial direction and in height so that large demands are
made -unon the prec1510n of the fixing and the centering of the
information carrier on the turn-table and upon the turn-table.

In addition to the centering,'whose precision is affected by the
centering piece reaching through the central boring in the
information carrier, very close manufacturing tolerances-h.ve TO
be maintained due to the central clampinq of the information
carrier, in particular as regards the run out in the vertical
direction of the turn-table, since a run out cf the turn-tab:.=
of, for example, just 0.05 mm, which represents a maximum
permissible upper limit, causes a vertical rus out of 0.2 mm -
the outer edge of a CD which, in many cases, Wwill no longer
R
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Lyl 1fzveted on or spllned Wi th the bearing bush and forns a
ace for the information carrger, of. FIG 3. On account of the
ahf the riveting surface of the brass bush with respect to the
$r f ace of the information carrier, often the maxi mum pernissible
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abl .es and_ hi gh nunbers of reéjects drtton e J oi ni ng
*oinBerRALEPR \G2REECEN adverse effect on the

A turn—téble for disc-shaped ihfotmation carriers, that has been
used for many years in CD pla?—back equipment and which
comprises a bearing bush made of brass that is pressed onto the
drive spindle of a motor and ontb which a flat metal disc
forming a support surface for the information carrier and having
an inner shoulder is riveted or slotted together with the
bearing bush is known c.f. Fig. 3. Due to the tolerances of the
riveting surface of the brass bush relative to the support
surface of the information carrier, the maximum permissible run
out is frequehtly not maintained and this-leads to a high
proportion of defective turn—tabléé or to a high number of
reject items. In addition, the mating process involved in the -
riveting disadvantageously affects the precision of the turn-
table and high pressing-forces, which lead to deformations that
likewise contribute to the'run-out'aﬁd the deviations from a
centered position, are required for fixing the brass bushing on
-the motor spindle. In order to diminish the pressing-force or
the supporting surface, grooves were provided in the brass

- bushing, whereby however, only a further deterioration in
respect of the running properties of the turn-table was
achieved. ' - '

For the purposes of centering the information carrier“on the
turnétable, there is provided a centering-cone which can be
displaced along the axis of the turn-table and is formed by a
third part. The displaceability of the centering piece along the
axis of the turn-table does, it is true, provide.the advantage
of adapting to the tolerances in the central borings of the
inforﬁation carrier) but, due to the play df.*he centering piece
relative to the axis of the turn-table itself, this causes
eccentricities or deviations in the position cf the information
carrier in a radial direction. ' '

- Although there is no_longer'any overriding significance to be

attributed to the rotational mass or the flywheel effect due tc
the use of an electronic direct drive for the turn-table, it *has
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QUE~€?BﬁEable’ and fastening of the brass bush on the notor
; Hi pressi ng-on forces,,which result in deformations
contribute to the vertical” runout and to centring

n order to reduce the pressing-on force or the |oad-bearing
have. al r

1 ad d.jn the bras bush,. but have only
achi be. e Lofe %Y ]g%%)%’rl ah %n’%‘#‘t”r% hy TRIDTT i®s of
t he jgfga flywheel effect is desirable for improving the runnlng

propertles. The metal "arts, which substantially affect the
rotational mass, are distributed relatively evenly over the
whole region of the turn-table so that a substantially uniform
distribution of the mass is present.

Furthermore, a turn-table for accommodating record-like
information carriers which consists of a single piece of
permanently magnetic, powdered material that is bound together
by a synthetic material is known c.f. DE-GM 78 34 662 dated
22.11.1978, An expensive technological process, which affects
the costs of the turn-table disa@vantageously, is required for
the'manufacture'of the permanently magnetic material that is
bound together by a synthetic material. The connection of the
turn-table to the motor spindle by a press-seating, which only
requires a small effort, leads to stress cracks in the case of
the suégested powdered material and hence, to the breakdown of
the equipment. Moreover, the range of variations resulting from
the manufacturing process used for one piece turn-tables
consisting of materials that are bound together by a synthetic
‘material does not satisfy the demands that are being made in
respect of precision and dimensiohal stability. Attempts using
‘designs that are completely of synthetic material have also
resulted in the'previOusly described level of precision not
being able to be maintained over a long period of time due to
the flowing properties of the synthetic material and the
tolerances involved in the manufacturing process despite having
a plufality of injection points,

Due to the homogeneity of the material, the turn-table does not
._exhlblt any .of ,the features which tend to assist the flywheel
- effect buyt.rather, they are affected disadvantageoiusl, due to
the very low weight of the one piece turn-table.

The centering piece does not have a very steep cone so that a
relatively exact pre-positioning relative tc the turn-table is
required for centering the information carrie=.
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Eefj €121 [Yr0r et i on carrier on the turntable, a centri

aceable in the direction ef the spindle of thetthpgt;grg and
athird part is provided. Although the displaceability of the-
ece on the turntable- spi ndl e advantageously pernits an adapta-
LapeRtelkt b@eacgﬁbrbmgchotasnetabhe,lafcenaer@ngCaneCSWS it

it

ngiaS‘ﬁ%Sﬁiihgh%éiiaﬁﬁegﬁéh%%l'e%?io%‘lsnB‘ieegs bzl ebieNend is

formed of synthetic material springs, is known C. £.
pelelcathn cDM 12. 3 in N.V. Philips Industrial Activities,
Rev. 1.0 dated 14 September 1992, Page 27, Fig. 10. Since the
tolerances of the centering plece add to the tolerances, which
the support surfaces of the turn-table have in relation to the

" drive spindle of the motor and which are already lnvolved due to
the manufacturing process, and, since synthetic materlal springs
become fatigued after only a very short time, only a very small

precision in respect of the centerlng process can be achieved.

~Furthermore, a turn-table for disc-shaped information carriers
“~{g Known, which consists of a flat metal disc that is shouldered
in its inner region and comprises a body of synthetic material -
by means of which the motor spindle is accommodated - in its
inner region, c.f. Drive unit for compact disc player {(KSM-210)
in Sony Electronic Devices General Catalog ‘91, p.76. The outer
annular edge of the metal disc serves as the support surface for
the information carrier and the body of synthetic material is
arranged on the inside of the metal disc at a distance from the
inner edge of the surface provided as a support for the
information carrier. The inner region of the metal disc has
recesses in which the body of synthetic materlal engages in
‘order to achieve a safeguard in respect. of twisting distortion.
A shouldered inner surface of the metal disc, which is spaced
”from the support surface of the information carrier, is used as
' a.sealing surface in the lnjec;lon moulding tcol for inserting
the body of synthetic material into the metal disc. Due. to the
use of a body of synthetic material in thé inner region of the
turn-table, only very low pressing-forces are 1"eun.red,
especially in connection with the mounting of the turn-table on
the motor spindle. However, due to the replacement of the brass
'bushing'mentioned hereinabove by a body of sy“thétic material,
“no substantial improvements could be achieved és regards the run
out of the turn-table, the precision of the centering or ths
appearance of radial errors and the rotational mass. Cnly a low
precxsxon of -the centering could be achieved :sing an envisajed
zentering pliece whlch can be displaced in sliding manner orn 2
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LeAKD| BYIRf the centring piece with respect to the turntable

Pt hough the nonment of inertia 8r the flywheel nonment is no | onger
7 prom nent inportance on account of the electronic direct drive
i ntabl e, ‘it should be nentioned that neverthel ess a high nonent of
gargageeaf thewbedly ofinsghthetdesmasibkdaloihnpr dieethéonuatbng

She 1REsBEALnBARERCESSEAL! 8L ¥nk"EbY8RShAY ERSins between the
motor spindle and the body of synthetic material as well as
between the body of synthetic material and the centering piece
and the backlash existing between the body of synthetic material
and the centering'piece.

Consequently, the object of the invention is to create a turn-
table for disc-shaped information carriers which, at low cost,
ensures lqw run out, high centering precision as well as an
advantageous rotational mass, mainly by virtue of its
construction and its method of manufacture.-

In accordance with the invention, this object is achieved by the
features indicated in claims 1 and 6 as well as the advantageous
developments specified in the appendant claims;__'

In order to avoid the disadvantaga”uééurring with known turn-
tables, there is proposed a turn-table fcr disc-shaped
lnformatlon carriers which consists of an. apertured disc that
forms a support surface for the information carrier and
comprises a shoulder, which bounds the inner edgé of the support
surface, in its inner region, wherein, in the inner region of
the apertured disc, thare is inserted a moulded part that
accommodates the dri#fhé'Spindle of the turn-table and embeds
the apertured disc in abutting manner up to the shoulder of the
support surface of the information carrier. The moulded part is
preferably injected as a synthetic material part into the

"apertured disc in an injection moulding tool, whereby the
support - surface Qf the apertured disc for the.information

‘carrier is Simultaneously used as a'reference surface in the
injection moulding tool and the inner regicn c¢f the apertured
disc is embedded in the moulded part in abutting manner up to
the inner edge of the support surface for the information
carrier. The moulded part Simultaneously accemmodates the
driving spindle of the turn-table so that chains of toleranc=s,
which disadvantageously affect the preCLSlon cf the
manufacturlng process as ragards run out and centering, arc=
avoided due to the constructicn of, and the method of.
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ke 292di stributed relatively uniformy over the overall
so that there is a substahtially uniformmass distribution.
a turntabl e consisting of a single piece of plastic-bonded,
Fmagnet i ¢ powder material for recording on disc-shaped
Enofiact@ring sthaotarngeable. This is achieved, in particular,

Fin that the surface of the apertured disc, which is envisaged

-»1atér_as the support surface for the information carrier, is

used as a reference surface in the injection moulding tocl. In
advantageous manner, the shoulder between the shouldered surface
and the support surface for the information. carrier sérves as a
sealing surface in the injection moulding tool. For the purposes
of centering the information carrier on the turn-table, use is
preferably made of a centering piece which forms a N
constructional unit with the moulded part that is injected into
the inner region of the apertured disc or is simultanéously
implemented with the moulded part being integrated therein. The
centering piece integrated into the turn-table is formed by a

- cup~shaped boss which has a roundéd shape over a large

diametrical region in order to allow centering even in the event
of an inexact pre—centéring of the'information carrier. Since
the centering piece is manufactu:ed'simultaneously with the
moulded part, neither chains of tolerances nor backlash which

.could disadvantageously affect the precision of the centering

occur. It Has been discovered that the deviations occurring: as a
result of the differing diameters of the information carriers or
the undersize of thelcentering piece can be selected to be
smaller than_the.toierances occurring in the case of the
centering piece which is displaceable along the axis of the

‘motor. However, a combination of the proposed turn-table with a

displaceable centering piece likewise leads to turn—tébles

- haviag-a very low run out.

As regards the rotational mass or the flywheel effect, it should
be noted that the preferably metallic aperturad disc exhibits a
comparatively greater thickness and that a large flywheel effect
or advantageous running properties are achieved, in particular,
due to the concentration of the mass elements in the support
region of the information carrier. '

The turn-table and the said measures enable, at low cost, tn=2
manufacture of turn-tables which exhibit a very low run cuz :ind
a high centering precision, mainly due to the proposed
construction and the proposed method of manufacture so tha- ~ne
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AekUi 12yIWbdel . 78 34 662 of 22.11.1978. For pro- ducing the
fled, pernanently magnetic maferial, a conpl ex technol ogi cal
.reqU|red whi ch has an adverse effect on the. costs of the

.. The unconpl ex connection of the turntable to the notor spindie
foportorseffturhatabbesethattare narutactupédtdechr aeosets poyder

_;}cwered-and the reliability of the scanning of the information
. carriers, such as the compact disc or CD, which is also referred

to as a digital gramophone record, a data bank CD-ROM, a CD-
video or Photo-CD for example, is increased.

The invention will be explained in more detail hereinafter by
means of two embodiments in the drawings. Therein :

Fig. 1 shows a sectional illustration of a flrst turn table in

accordance with the 1nventlon,

Fig. 2 a view of the turn-table in accordance with Fig. 1 from
below,

Fig. 3 the construction of a known turn-table and

Fig. 4 a basic sketch of a second turn-table in accordance with
the invention as a semi-side-sectional view.

-

- The turn-table illustrated in Fig. 1 consists of an apertured

disc LS which has a shoulder S in its inner region and which is
embedded in a moulded part F that abuts up to the shoulder S and
simultaneously forms a centering piece Z as well as a bushing B
for accommodating a driwving spindle. The apertured disc LS, _
whose surface that is not embedded in the moulded part forms the
support -surface AF for the information carrier, is manufactured
as a stamp punched part from a metal ring, in order to enable
the information carrier to be clamped in known manner by means
of a not-illustrated puck, which serves as a ccu@ter support,
using magnetic means. Due to the stamping prccesc, there is
achieved a high degree of stability, dimensicnal stability and
precision of the uppér surface with respect tc the apertured
disc LS and, in particular, the support surface AF for the
information carrier. To this end, especial significance has to
be attributed to the planing of the sﬁpport surface AF during
the stamping process} just as in the caée of xmown turn-tables,
and the apertured disc has a greater thickness in comparison
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511 acks, consequently leading to failure of the player.
e Z¥ ucti on- dependent rgpge of variation of one-piece

pl asti c-bonded materials does not neet the inposed
for accuracy or dinensional stability Tests mﬁth solid
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The apertured disc LS of the turn~table illustrated in the Figs.
1, 2 and 4 is embedded internally in a moulded part F that abuts
up to the said shoulder S, the moulded part being formed by a
body of synthetic material which is injected into the apertured
disc LS using an injection moulding tool. The moulded part F is
designed in such a'way that, in correspondence with Figs. 1 and
4, it is off-set vis a vis the support surface AF for the
information carrier in a region extending from the shoulder S up
to the centering piece Z and is shaped such as to slope down in
~a direction towards the centéringﬂpiece in order to ensure that
the placing or clamping of the information carrier occurs
exclusively on the support surface AF of the apertured disc LS.
None the less, the internally shouldered regioﬁ of the apertured
disc LS is embedded on both sides or completely in the moulded
part F or the body of synthetic material that abuts up to the
shoulder S of the apertured disc LS. The inner, shouldered
region of the apertured disc LS is completely enclosed in the
moulded part F or is completely enveloped by the oulded part F,
whereby a firm and solid connection between the moulded part F
and the apertured disc LS is produced. The connection between
the moulded part F and the apertured disc LS is additionally
assisted by means of webs or recesses provided internally of the
apertured disc LS which are illustrated in Fig. 2 as invisible '
edges of the body. Furthermore, in correspondence with Fig. 2
and in order to increase the degree of stakility and the
‘dimensional stability, strengthening ribs V are provided on the
under side of the moulded part F and éupports a ring of the
‘moulded part F which is arranged beneath the shouldered inner
'surface of the apertured d*sc LS and szmultaneously forms an
outer rim and an end p01nf for the strengthening ribs V which
point in a dlrectlon towards the centre of the turn-table. In
order to ensure that the recesses in the inner region of the
apertured disc LS formed between the support webs are reliably
filled when injecting the moulded part'F in the injection
mouldinq tool, the strengthening ribs .V are. ar anged in the
v1c1n1ty of the recesses.
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$ 12192 pr oduct i on- dependent tol erances. On account of the

T the material, the turntaple has no features supporting the
ent, which tend rather to be adversely affected due to the | ow
¥t he one-piece turntable. The centring piece has a steep cone, _
hat a relatively accurate prepositioning with respect to the turn-

Frequired_for centring the inforpation carrier
pnis also formed a pre-requisite for being able 'to design the

soulded part F to abut up to the shoulder s of the support
urface AF in order to then be able to use, in advantageous
Thanner, the surface of the apertured disc LS envisaged as the
E%upport surface AF for the information carrier as a reference
urface in the injection moulding tool when injecting- the
oulded part F and to ensure nevertheless that there was an
@bsolutely reliable safeguard in respect of twisting distortion
? etween the moulded pért F consisting of synthetic material and
he metallic apertured disc LS. Due to the use of the surface AF
f_f the apertured disc LS envisaged as the support surface AF for
#he information carrier as a refergnCe surface in the injection

;ﬁéss or flywheel effect which has a further advantageous effect
on the running properties of the turn-~table.

e advantage of the reduced run out can be used, in
rrespondence with a second embodiment in Fig. 4, in connection

- axis of rotation of the turn-table, this enabling adaptation cor
ntering to occur even in the case of extremely large

viations between the, in principle, standardised diameters of
_i{@e central bores in the information carriers. In agreement with
'fgge embodiment correspondihg *o Fig. 1, the turn-table consists
;i_an internally shouldered apertured disc LS which is embedded
';a moulded part F consisting of synthetic material that abuts
~L§ternally up to the shoulder S which is formad by the inner

e of the support surface AF of the apérturad disc LS for th=

This Sheet Has Been Replaced

I




FD.g0N2yfdgt i on with a one-piece turntable is a centring pi ece
p'tionally placed on the one-igpi ece turntable and is forned by
i ngs, cf. Speci- fication CDM 123 in N. V. Philips Industrial

, REV. 1.0 of 14 Sep. 1992, page 27, FIG 10. Since the
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b the turntable already have with respect to drive spindle of
‘d1$©r %r%ﬁﬁc? hg information carrier is used, ln a SLmllarly

advantadeous manner, as a reference surface when injecting the
oulded part F in the injection moulding tool so that turn-
tables having a reduced run out are manufactured. The centering

Jpiece Z is implemented with locking lugs R that engage in
"grecesses of the moulded part F'and is also implemented such as
:2to be displaceable in sliding manner directly on the driving
spindle T as well as to be supported on the moulded part F via a
spring E. Due to the direct guidance of the centering piece 2 on
'the driving spindle T, tolerance chains are avoided and the
precision of the centering is basically determined only by
ivirtue of the backlash between the driving spindle T and the
oulded part F. The guideway of the centering piece Z on the
firiving spindle T can be selected to be comparatively long so
tthat there is only a very small amount of backlash whereby a
“high degree of precision for the. centering process is achieved.
ince the embodiments corresponding to Fig. 1 and Fig. 4 differ
ixclu51vely only in regard to the centerlng piece Z used
jinternally of the turn-~table, the said advantages concernlng the
“;otational mass or flywheel effect are also applicable for this
embodiment.
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nse gpl astic springs suffer fromfatigue for on
W centring accuracy cangpe achieved. Al sO known |s a

or di sc-shaped information carriers which co r‘“‘ﬁml I
F is offset in the inner regl on and whi ch has ml‘“mﬂ“m
body, by which the notor Eﬁ is received, cfx Brive Unif for

Fdi sc player (KSM 210) in Sony ectronic Devices CGeneral Catalog-
Hge 76. The outer, annul ar

k4, Turn-table for disc-shaped_lnro:mation'carriers; in which an
outer edge surface of the turn-table forms a support surface

: (AF) for the information carrier which is internally bounded by
shoulder (S), and including a central centering piece (Z)
hich reaches through a central bore in the information carrier,
E%characterised in that, the turn-table is formed by an apertured
‘disc (LS) that has a shoulder (S) and is arranged so as to be
;émEédded internally in a moulded part (F) which accommodates a
tdriving spindlé (T) of the turn-table and which abuts up to the
'shoulder (S) that forms an inner_edgé of -a- support. surface (AF)
*0f the turn-table for the information cérriér.

. Turn-table in accordance with Claim 1, characterised in that,
centering piece (Z) of the turn-table is integrated in the
iLoulded part (F) and is implemented in one piece with the
fnoulded part (F) as a cup-shaped boss.

. Turn-table in accordance with Claim 1, characterised in that,
centering piece (2), which is displaceable on the driving

pindle (T) of the turn-table, is arranged to engage in recesses

9f the moulded part: (F) by means of locking lugs (R) and to be

; upported on the moulded part (F) via a spring (E).

. Turn-~table in accordance with any of the Claims 1 to 3,
haracterised in that, the apertured disc (LS} is a stamp
unched part which is produced from a metal ring and in which
ere is provided at least one recess in whi”H the moulded part
?F) is arranged to engage for the purpose of providing a

safeguard in respect of twisting distortion vis a vis the
_apulded part (F}. ' ’

. 5. Turn-table in accordance with any of the Claims 1 to 4,
characterlsed in that, the apertured disc (LS: is formed by a
ST ﬁerro—mag;etlc metal ring and the moulded parz (F) accommoda<=:-j
T 'tée-apertured disc (LS) and the axis of rotation is a part =1
Wﬁinthetic'material.
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’jn.-ig!'ﬂf'fﬁz-ﬁgrzr-srgg serves as a bearing surface for the information .

#carrigr and the plastic body i's arranged in the In;ﬁ“'“ﬁu :'I! Uﬂ JH metal

-~ di ﬁhfﬁkgiﬁﬁﬁﬂce fromthe inner edge of the surf ALl i bearing
€

information carrier. The inger region of the metal disc’ has
sses, into which the plastic body engages to achieve an anti-tw sting

6. Method of manufacturing a turn-table in accordance with any
of the Claims 1 to 5, characterised in that, the turn-table is
manufactured from an apertured disc (LS) which has a shoulder
(S) and which is inserted into an injection mbulding tool using
a reference surface that is envisaged as the support surface
(AF) for the information carrier aﬁd from a moulded part (F)
which is formed so as to embed the apertured disc up to the
shoulder (S) of the turn-table bounding the inner part of the
support surface (AF) for the information carrier as well as the
inner regibn of the apertured disc (LS) and to contain a boring
(B) that is provided for accdmmodating a driving spindle (T) of
the turn-table. ' -

7. Method in accordance with Claim 6, characterised in that, a
centering piece (2) is manufactured in one piece with the part
of synthetic material as a cup-shaped bpsshdf the turn-table in
an injection moulding tool: ' | B

8. Method .in accordance with Claim 6, characterised in that,
there is used a centering piece (2) which is specially
manufactured and slides on the driving spindle tT), engages in
recesses of the turn-table by means of locking lugs (R) and is
supported on the turn-table via a spring (E).

8. Method in accordance with any one of the Claims 6 to 8,
charécterised.in that, there are used, as a reference surface in
an injection moulding tool, a surface provided as the support
surface (AF) of the turn~table for the information carrier and,

as a sealing surface in an injection moulding tool, a shoulder
(S} which bounds thefinner edge of the support surfacé (AF) for
the information carrier.: o

g



PAKa1Ae i ng surface in the injection nould for fitting the

¥ into the nmetal disc, use i 8 nade of an offset inner surface of
pli sc at a distance fromthe bearing surface of the information. ¢
POy the use of a plastic body in the inner region of the turntable,

fessi ng-on forces are requirekbstragarticul ar for nounting the

rurn-table for disc-shaped information carriers

1. The invention relates to a turn-table for disc-shaped
information carriers and to the method for the manufacture
thereof. o

2.1.  The object.of the invention is.the manufacture of a turn-
table having very low run out and a high precision of centering.

2.2. In accordance with thé invention, this object is achieved
in that the turn-table is formed by an apertured disc (LS) that
has a shoulder (S) and is arrangedﬂso as to be embedded
internally in a moulded part (F) which accommodates a driving
spindle (T) and which abuts up to the shoulder (S). A centering -
piece (2) is preferably integrated in the moulded part (F) or is
implemented as a special part. A low run out is achieved,

| especially in that a support surface (AF) of the turn-table for
the information carrier is used as a reference surface in the
injection moulding tool when manufacturihg the moulded part (F),
whereby chains of tolerances, which affect the precision
disadvantageously, are avoided. '

2.3. The usage relates to turn-tables for play back and/or
recording apparatus for disc-shaped informaticn carriers such as
CD, CD-ROM, CD-Video or Photo-CD for example.

3. Fig. 1

N

Has Been Reﬁaced

Hll\l\\ I Ik



tor spindle. By replacing the brass bush nentioned at the
by a plastic body, it has not -been possi bl e however to achieiE%—
| ficant inprovenents with regard to the vertical runout of the
e, the centring accuracy or radial errors occurring and the st
la. Wth.an envisaged centring piece which is slidingly
able.in the direction of the fff or spindle on a surface of the
body, only a | ow centring accuracy can
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d-on-account of the cunul ative tol erances between-notor spindle
I c body and al so between the plastic body and the centring piece
count of the clearance existing between the plastic body and the
pi'ece. The object of the invention is therefore to provide a

for di sc-shaped i nformati o@/darriers which ensures by its very
d its production process a |low vertical

LS
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7 '|gh centrlng accuracy ‘and an advant ageous nonent of inertia in i
ﬂjJex ‘'way. This object is achieved according to the invention by the
§"speC|f|ed in Clains 1 and 6 and by the advant ageous desi gns

ed in the subclains. SUVWARY OF THE INVENTION In order to avoid the

int ages occurring in the case3ff known turntables, proposed is a !
bl e for disc-shaped
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j nf qr matkfon carriers which conprises a perforated disc which forns a
AeAMgzsurface for the information carrier and has in the inner region a
5 g,er boundi ng the inner edge of the bearing surface, there being

insérted in the inner region of the perforated disc a noul ded part which

receives the rotary spindle of the tﬂr nt abl e and enbeds the perforated disc

‘right up against the shoul der of the™"Cearing surface of the information

carrier. The noul ded part is preferably ' o
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The present invention relates to a turn-table for disc-shaped
information carriers and to the method for the manufacture
thereof, wherein the turn-table has a centering piece which
reaches through a central bore in the information carrier and an
outer rim surface of the turn-table forms the support surface
for the information carrier such as in a CD player for example.

Disc-shaped information carriers which are scanned or recorded
upon while rotating on a turn-table for recording and
repfoducing items of information are generally known. While
disc-shaped information carriers in the form of the well-known
analogue gramophone record are, as a rule, laid flat on a turn-
table and rotate at a relatively low rotational speed of 33 1/3
or 45 revolutions per minute, ‘disc-shaped information carriers,
such as the CD or MOD for example, in which the compact storage
technique is utilised, are placed-on or clamped at a central
region which does not carry any information and rotate at a
substantially higher rotational speed in the region of 500
revolutions per minute for example. Due to the high rotational
speed and the very small dimensions of the area that has to be
scanned as well as to the central clamping of the information
carrier, only very small deviations of the rotating information
carrier from theiehvisaged scanning location can be permitted in
the radial direction and in height so that large demands are
made upon the precision of the fixing and the centering of the
information carrier on the turn-table and upcn the turn-table.

In addition to the centering, whose precision is affected by the
centering piece reaching through the central boring in the
information carrier, very close manufacturing tolerances have to

be maintained due to the central clamping of

carrier,
direction of the turn-table,

of, for example, just 0.05 mm,

the outer edge of a CD which,

REPLACEMENT SHEET|
07 MAR 1997

the information

in particular as regards the run out in the vertical
since a run out c¢f the turn-table

which represants a maximum
permissible upper limit, causes a vertical run out of 0.2 mm at

in many cases,

~#ill no longer
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% of the perforated disc being enbedded in the noulded part right up against

| the inner edge of the bearing surface for the i ' The
noul ded part at the same tinme receives the rotaf .
meani ng that cunul ative tol erances adversely af cur cy of
production with regard to vertical runout and c
design and the production process of the turnta
particular by the fact that the

ThIS |s ach'e ed in

2

ensure the requisite reliability of scanning required for the
information carrier. :

A turn-table for disc-shaped information carriers, that has been
used for many years in CD play~back equipment and which
.comprises a bearing bush made of brass that is pressed onto the
" drive spindle of a motor and onto which a flat metal disc
forming a support surface for the information carrier and having
an inner shoulder is riveted or slotted together with the
bearing bush is known c.f. Fig. 3. Due to the tolerances of the
riveting surface of the brass bush relative to the support
surface of the information carrier, the maximum permissible run
out is frequently not maintained and this leads to a high
proportion of defective turn-tablés or to a high number of
reject items. In addition, the mating process involved in the
riveting disadvantageously affects the precision of the turn-
table and high pressingfforces; which lead to deformations that
likewise contribute to the run out and the deviations from a
centered'positioh, are required for fixing the brass bushing on
the motor spindle. In ofdeg,to diminish the préssing-force or
.thé'suppdrtingﬁsu:face, grboves were provided in the brass
bushing} whereby however,- only a further deterioration in
respect of the runnlng properties of the turn-table was
'achleved :

For the purposes of centering the information carrier on the
turn-table, there is provided a centering cone which can be
displaced along the axis of the turn-table and is formed by a
third part. The displaceability of the centering piece along the
axis of the turn-table does, it is true, provide the advantage
of adapting to the tolerances in the central borings of the
information carrier, but, due to the play of the centering piece
relative to the axis of the turn-table itself, this causes
eccentricities or deviations in the position cf the information
carrier in a radial direction.

Although there is no lonqer any overriding siznificance to be
attributed to the rotational mass or the flywheel effect due tc
the use of an electronic direct drive for the turn-table, it has

This Sheet Has Been Re
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surface of the perforated disc intended later as a REBLAGEVEEFFSH?ET)r t he
information carrier is used in the I njection noul d{ag a rererence face.
i The shoul der -between the offset surface and the beariingyp Rgﬁ@7fo he
finformati on carrier serves in an advantageous way asja sealing’'surfate in
‘the injection nould. For-centring the information ¢af+er—en—t-he thrntable,
use is preferably nade of a centring piece, which forms a structural| unit

with the P Yeleentdionedmrertheless, that a high rotational m
jarge flywheel effect is desirable for improving the running
properties. The metal parts, which substantially affect the
rotational mass, are distributed relatively evenly over the
whole region of the turn-table so that a substantially uniform
distribution of ;he mass is pre§ent._

Furthermore, a turn-table for‘accommodating record-like
information carriers which consists of a single piece of
permanently magnetic, powdered material that is bound together
by a synthetic material is known c.f. DE-GM 78 34 6562 dated
22.11.1978. An expensive technological process, which affects
the costs of the turn-table disa@yantageously, is required for
the manufacture of the permanently magnetic material that is
bound together by a synthetic material. The connection of the
turn-table to the motor spindle by a press-seating, which only

- requires a small effort, leads to stress cracks in the case of
the suggested powdered material and hence, to the breakdown of
the equipment. Moreover, the range of variatidns resulting from
the manufacturing process used for one piece turn-tables
consisting of materials that are bound together by a synthetic
material does not satisfy the demands that are being made in
respect of precision and dimensional stability. Attempts using
designs that are completely of synthetic material have also
resulted in the previously described level of precision not
being able to be maintained over a long period of time due to
the flowing properties of the synthetic material and the
tolerances involved in the manufacturing process despite having
a plurality of injection points.

Due to the homogeneity of the material, the turn-table does not
exhibit any of the features which tend to assist the flywheel
effect but rather, they are affected disadvantageously due to
the very low weight of the one piece turn-table.

The centering piece does not have a very steep cone so that a
relatively exact pre-positioning relative to the
required for centering the information carrier

_turn-table-is

is Sheet Has Been Re laced
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tton-nmoul ded in the inner region of the perforated di gc,or—~+
stnmul taneously with and is integrated in the noul ded pant Z rlhg
pi ece integrated into the turntable is fornmed by a pot éb &ﬁﬁﬁﬁﬁ‘ ch.
has a rounded-off shape over a large dianetral range, |i iorder to perfm
centring even in the event of inaccurate p#ecentring )f the information

carrier. Since the centring piece is produced sinultaheeﬁsky—weeh—the_n
noul ded part, there occur neither cunul ative tol -
In the context of a one piece turn~-tablé, a centering piece,

- which is additionally placed on the one piece turn-table and is
formed of synthetic material springs, is known c.f.
Specification CDM 12.3 in N.V. Philips Industrial Activities,
Rev. 1.0 dated 14 September 1992, Page 27, Fig. 10. Since the
tolerances of the centering piece add to the tolerances, which
the support surfaces of the turn-table have in relation to the
drive spindle of the'motor and which are already involved due to
the manufacturing process, and, since synthetic material springs

- become fatigued after only a very short time, only a very small
precision in respect of the centering process can be achieved.

Furthermore,_a turn~-table for disc~sha§ed information carriers .

- is. keown, which consists of a flat metal disc that is shouldered
in its inner region and comprises a body of synthetic material -
by means of which the motor spindle is accommodated - in its
inner region, c.f. Drive unit for compact. disc player (KSN-ZlO)
1n Sony Electronic Devices General Catalog 91, 'p 76. The outer
annular edge of the metal disc serves as “the support. surface for
the information carrier and the body of ‘'synthetic material is-
arranged on the inside of’ the metal disc at a distance from the
_inner edge of the surface provided as a support for the

' information carrier. The inner region ‘of the metal disc has
recesses in which the body of synthetic material engayes .1n’
order to achieve a safeguard in respect of twisting distortion.

A shouldered inner surface of the metal disc, which is spaced -

" from the support surface of the information carrier, is used as
a sealing.surface in the injection moulding tcol for inserting
the body of sﬁnthetic material into the metal disc. Due to the
use of a body of synthetic material in the inner region of the

A t————— .

turn-table, only very low pressing-forces are required,
especially in connectidon with the mounting of the turn-table on
the motor spindle. However, due to. the replacement of the brass
bushing mentioned hereinabove by a body of symthetic material, .
no substantial improvements could be achieved as regards the run
out of the turn-table, the precision of the centering or the i
appearance of radial errors.and the rotational mass. Only .a tew
precision of the centerlng could be achieved using an enviseased
cgptering piece.which can be dlsplaced_in sliding manner on a

. This Sheet Has Been Reilaced
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( er ances—Tor ¢l €ar ances whi ch coul d adversel y affect rrhe—eent+ing-accuracy.
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dlaneters tion carriers, or the under$ife or the—cent g
lplece cai be smal | er than the tol eranges F ? t e
‘case of c pleces whi'ch are di spl aceable with respect 0 L Sspi ndl e
of the nmotor. A conbination of the proposed turn- tpabte-w-th-a displ gceable

.centring piece likew se al ready has

surface of the bedy of synthetic material in a direction along
the axis of the motor, due to the tolerance chains between the
motor spindle and the body of synthetic material as well as
petween the body of synthetic material and the centering piece
and the backlash existing between the body of synthetic material
and the centering pieée.

Consequently, the object of the invention is to create a turn-
table_for disc-shaped information carriers which, at low cost,
ensures low run out, high centering precision as well as an

- advantageous rotational mass, mainly by virtue of its
construction and its method of manufacture.

In accordance with the invention,” this object is achieved by the
features indicated in claims 1 and 6 as well as the advantageous
developments specified in the appendant claims.

In order to avoid the disadvantage’ occurring with known turn-
tables, there is proposed a turn-table for disc-shaped
information carriers which consists of an apertured disc that
forms a support surface for the information carrier and _
comprises a shoulder, which bounds the inner edge of the support
surface, in its inner region, wherein, in the inner region of
the apertured disc, there is inserted a moulded part that
accommodates the driving spindle of the turn-table and embeds
the apertured disc in abutting manner up to the shoulder of the
support surface of the information carrier. The moulded part is
preferably injected as a synthetic material part into the

- apertured disc in an injection moulding tool, whereby the
support surface of the apertured disc for the information
carrier is simultaneously used as a reference surface in the
injection moulding tool and the inner regicn ¢f the apertured
disc is embedded in the moulded part in abutting manner up to
the inner edge of the support surface for the information
carrier. The moulded part simultaneously acccmmodates the
driving spindle of the turn-table so that chains of tolerances,
which disadvantageously atffect the precision c¢f the
manufacturing process as regards run out and centering, are
avoided due to the constructicn of, and the method of
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the effect, homever rpgables with |ower verti FERNT WHHEegar d
to the nnneﬁmsﬂﬁﬂ he flywheel nonent, itéaﬁzh.u %gh.ww gﬂlhat
it he preferab \ forated disc has a conparotl 9 ﬁﬁﬁfer
‘t hi ckness an r due to the concentratijor J%@g engngs in
t he bearing reglon of the information carrier, a hijgh ng and
advant ageous running properties are achﬁeved ‘The tjurnt abl e and the $ai d
nmeasures permt in an uncom

.ﬂanufacturlng the turn-table. This is achieved, in particular,

in that the surface of the apertured disc, which is envisaged

jater as the support ‘'surface for the information carrier, is

In

used as a reference surface in the injection moulding tool.

advantageous manner, the shoulder between the shouldered surface

and the support surface for the information carrier serves as a
seaiing surface in the injection moulding tool. For the purposes
of centering the information carrier on the turn-table, use is
.preferably made of a centering piece which forms a
constructional unit with the moulded part that is injected Lnto
the inner region of the apertured disc or is simultaneously
implemented with the moulded part being integrated therein. The
centering piece integrated into the turn-table is formed by a
cup-shaped boss which has a roundéd shape over a large
diametrical region in order to allow centering even in the event
of an inexact pre-centering of the information carrier. Since
the centering piece is manufactured simultaneously with the
moulded part, neither chains of tolerances nor backlash which
could disadvantageously affect the precision of the centering
occur. It has been discovered that the deviations occurring as a
result of the differing diameters of the information carriers or

the undersize of the centering piece can be

selected to be

smaller than the tolerances occurring in the case of the

centering piece which is displaceable along

the axis of the

motor. However, a combination of the proposed turn-table with a

displaceable centering piece likewise leads
having a very low run out.

to turn-tables

As regards the rotational mass or the flywheel effect, it should "
be noted that the preferably metallic apertured disc exhibits a
comparatively greater thickness and that a large flywheel effect

or advantageous running properties are achievad,

due to the concentration of the mass elemen
region of the information carrier.

The turn-table and the said measures enable

ts in the support

, at low cost, the

in particular,

manufacture of turn-tables which exhibit a very low run out and

‘a high centering precision, mainly due to t

ne proposed

construction and the proposed method of manu:facture so that the
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and a high ce\
pro- duced tur
information carriers, such as for exanpl & of the conpact-

prioposed
rocess pro- posed hayel a | ow verticgl runout
, meaning that the pfopoBti MARIPIHefledti vel y
S reduced and the scanning jreliability of] tlhe

_?roportion of turn-tables that are manufactured with defects is
-jowered and the reliability of the scanning of the information
carriers, such as the compact disc or CD, which is also referred
to as a digital gramophone record, a data bank CD-RCM, a CD- -
video or Photo-CD for example, - is increased.

‘'The invention will be explained in more detail hereinafter by
means of two embodiments in the drawings. Therein :.

Fig. 1 shows a sectional illustration of a first turn-table in
accordance with the invention,

Fig. 2 a view of the turn-table in accordance with Fig. 1 from
below, - '

Fig. 3 the construction of a known turn-table and

Fig. 4 a basic sketch of a second turn-table in accordance with
the invention as a semi-side-sectional view.

The turn-table illustrated in Fig. 1 consists of an apertured
disc LS which has a shoulder § in its inner region and which is .
embedded in a moulded part F that abuts up to the shoulder S and
simultaneously forms a centering piece Z as well as a bushing B
for accommodating a driving spindle. The apertured disc LS,
whose surface that is not embedded in the moulded part forms the
support surface AF for the information carrier, is manufactured
as a stamp punched part from a metal ring, in order to enable
the information carrier to be clamped in known manner by means

- of a not-illustrated puck, which serves as a counter support,
using magnetic means. Due to the etamping procese, there is
achieved a high degree of stability, dimensicnal stability and
precision of the upper surface with respect tc the apertured
disc LS and, in particular, the support surface AF for the
information carrier. To this end, especial significance has to
be attributed to the planing of the support surface AF during
the stamping procese, just as in the case of known turn-tables,

and the apertured disc has a greater thickness in comparison
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. -6- disc or na Xerred to as a digital phoi@@ﬁaﬁamqgggggfqg?h

~ dat abank T4 ﬁep or photo CD, is increpspd. BRIEF PESER PTI ON OF
i+ THE DRAW N i s-explained in nore deta lOWRR’W@f h |r gf er ence

| to two exe odi ments in draw ngs, in which:
: : . 8 :

with the metal disc M of a known turn-table which is illustrated

tn Fig. 3.

rThe apertured disc LS of the turn-table illustrated in the Figs.
1, 2 and 4 is embedded internally in a moulded part F that abuts
up to the said shoulder S, the moulded part being formed by a
body of synthetic material whiéh'is injected into the apertured
disc LS using an injection-moulding tool. The moulded part F is
designed in such a way that, in correspondence with Figs. 1 and
4, it is off-set vis a vis the support surface AF for the -
information carrier in a region extending from the shoulder S up
to the centering piece Z and is shaped such as to slope down in
a direction' towards the centering piece in order to ensure that
the piacing or clamping of the information carrier occurs
exclusively on the support surface AF of the apertured disc LS.
None the less, the internally shouldered region of the apertured
disc LS is embedded on both sides or completely in the moulded
part F or the body of synthetic material that abuts up to the
shoulder S of the apertured disc LS. The inner, shouldered
rggion of the apertured disc LS is completely enclosed in the
moulded part F or is completely enveloped by the moulded part F,
whereby a firm and solid connection between the moulded part F
and the apertured disc LS is produced. The connection between
the moulded part F and the apertured disc LS is additionally
assisted by means of webs or reéesses provided internally of the
apertured disc LS which are illustrated in Fig. 2 as invisible
edges of the body. Furthermore, in correspondence with Fig. 2
and in order to increase the degree of stakility and the
dimensional stability, strengthening ribs V are provided on the
under side of the moulded part F and supports a ring of the
moulded part F which is arranged beneath the shouldered inner
surface of the apertured disc LS and simultaneously forms an
outer rim and an end point for the strengthening ribs V which
point in a direction towards the centre of the turn-table. In
order to ensure that the recesses in the inner region of the
apertured disc LS formed between the support webs are reliably
filled when injecting the moulded part F in the injection
moulding tool, the strengthening ribs V are arranged in the
vicinity of the recesses.



r g =
|G 1 shows presentatlon of a firstpumr bteg ing to
rhe i nventmsﬁ\‘ﬁ a view of the turntabl'e REPLACEN OF-ei-Rg—t-69F11G 1

romthe un shows t'he design of a kn mn %ﬁ agte and FIG 4
shows a baS| an1of a second turntab}e accordi th d
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.ghis also formed a pre-requisite for being able to design the
.”mgulded part F to abut up to the shoulder S of the support
surface AF in order to then be able to use, in advantageous
'manner, the surface of the apertured dlsc LS env15aged as the
support surface AF for the information carrier as a reference
surface in the injection moulding tool when injecting the.
moulded part F and to ensure nevertheless that there was an
-absolutely reliable safequard in respect of twisting distortion
‘between the moulded part F consisting of synthetic material and
the metallic apertured disc LS. Due to the use of the surface AF
" of the apertured disc LS envisaged as the support surface AF for
+he information carrier as a reference surface in the lnjectlon
monlding tool when injecting the moulded part F, tolerance
chains between the support surface of the apertured disc LS and
the bushing B for accommodating the drive spindle and in
" relation to the centering piece Z which is likewise formed by
the moulded part as well as between one another are avoided so
that a turn~-table of this type exhibits very low run out as well
as a high precision of centering, mainly by virtue of its
special design and the technique used to manufacture it.

Due to the comparatlvely augmented arrangement of welghty masses
in the edge region, the turn-table achieves a greater rotational
mass or flywheel effect which has a further advantageous effect
upon the running properties of the turn-table.

The advantage of the reduced run out can be used, in
correspondence with a second embodiment in Fig. 4, in connection.
with a centering piece Z which is displaceadle relative to the
"axis of rotation of the turn-table, this enabling adaptation or
centering to occur even in the case of extremely large
deviations between the, in principle, standardised diameters cf
the central bores in the information carriers. In agreement with
the embodiment corresponding to Fig. 1, the turn-table consists
of an internally shouldered apertured disc LS which is embecdes
in a moulded part F consisting of synthetic material that abuis$
internally up to the shoulder S which is formed by the inner
edge of the support surface AF of the apertured disc LS for the



tia]
ﬂ

The turntable represented in FIG 1 conprises a pqugg‘ \ed ?sﬁﬁﬂ% , whi ch
i il ¢ 1w

t has in the inner region a shoulder S and is enbeddg
shoulder S in a noulded part F, which at the sane tine forns s.f nt r{i ng
|piece Z and a bush B for receiving a drive spindl el [ThE PMARIIEL e

"the surface of which not enbedded in the noul ded part forns the bhdarfi ng
'surface AF for the information carrier, 1% pro- dufred as a stanped part

froma nmetal ring, in order to perm:t

;nformation carrier. The support surface AF of the apertured
disc LS for the information carrier is used, in a similarly
‘advantageous manner, as a reference surface when injecting the
moulded part F in the injection moulding tocl so that turn-
tables having a reduced run out are manufactured. The centering
:piece Z is implemented with locking lugs R that engage in
" recesses of the moulded part F and is also implemented such as
to be displaceable in sliding manner directly on the driving
spindle'T as well as to be supported on the moulded part F via a
spring E. Due to the direct guidance of the centering piece Z on
‘the driving spindle T, tolerance chains are avoided and the
precision of the centering is basically'determined only by
virtue of the backlash between the driving spindle T and the
moulded part F. The guideway of the centering piece Z on the
driving spindle T can be selected to be comparatively long so
‘that there is only a very small amount of backlash whereby a
"hlgh degree of precision for the centerlng process is achieved.
‘Since the embodiments corresponding to Fig. 1 and Fig. 4 dlffer
"exclu51vely only in regard to the centering piece Z used
" internally of the turn-table, the: said advantages concerning the
rotational mass or flywheel effect are also applicable for this
gmbodiment.

_——’—",/<
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| surface AF durlng t he st anpi ng,

in a knowmn way the restraining of the information carrier by a puck (not

shown), which serves as counterbearing, with
achi eves tthé effect of a high stability,
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1. Turn—table for disc-shaped information carriers, in which an
outer edge surface of the turn-table forms a support surface
{AF) for the information carrier which is internally bounded by

a shoulder (S), and including a central center

ing piece (2)

" which reaches through a central bore in the information carrier,

characterised in that, the turn-table
disc (LS) that has a shoulder (S) and
embedded internally in a moulded part
driving spindle (T) of the turn-table
shoulder (S) that forms an inner edge
‘of the turn-table for the information

gz. Turn-table in accordance with Claim 1,

is formed by an apertured
is arranged so as to be
(F) which accommodates a
and which abuts up to the
of a support surface (AF)
carrier.

characterised in that,

-“a centering piece (Z) of the turn-table is'integrated in the
‘moulded part (F) and is implemented in one piece with the -

moulded part (F) as a cup-shaped boss.

"3. Turn-tablé in accordance with Claim 1,

characterised in that,

a centering piece (Z), which is displaceable on the driving

spindle (T) of the turn-table,

is arranged to engage in recesses

-0f the moulded part (F) by means of locking lugs (R} and to be

supported on the moulded part (F) via

a spring (E).

4. Turn-table in accordance with any of the Claims 1 to 3,

.characterised in that, the apertured disc (LS}

is a stamp

punched part which is produced from a metal ring and in which

there is provided at least one recess

in which the moulded part

1F) is arranged to engage for the purpose of providing a
safequard in respect of twisting distortion vis a vis the

moulded part (F).

5. Turn-table in accordance with any of the Claims 1 to 4,

.characterised in that,
ferro-magnetic metal

the apertured disc (LS:
ring and the moulded part (F) accommodatin

is formed by a

the apertured disc (LS) and the axis of rotation is a part of

gyn;hetic material.

eet Has:Been Reﬁaced
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‘turntable. The LS of the turntable repfese n
2 and 4 is errbummmntluﬁum&u portion in a noul dedpp rtBW‘e\h 897|

case of known turntables, anrdthe perforated disc has
'in conparison with the nmetal disc Mrepresented in Fl
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formed by a plastlﬁ body i njection-noul degh into the pgrf rated disc|L$ by
an injection nould, right up against the said shoulderf S. The noul ded part
F is shaped in such a way t hat, -

6. Method of manufacturing a turn-table in accordance with any
of the Claims 1 to 5, characterised in that, the turn-table is
manufactured from an apertured disc (LS) which has a shoulder
(S} and which is inserted ‘into an injection moulding tool using
a reference surface that is envisaged as the supoort surface
(AF) for the lnformatlon carrier and from a moulded part (FY
which is formed so as to embed the apertured disc up to the
‘shoulder (S) of the turn-table bounding the inner part of the
support surface (AF) for the information carrier as well as the
inner region of the apertured disc (LS) and to contain a boring
"(B) that is provided for accommodating a driving spindle (T) of
the turn-table.

7. Method in accordance with ‘Claim 6, charactérised in that, a
centering plece (2) is. manufactured -in one piece with the part' -
of synthetic material ‘as a cup—shaped boss of the turn—table in
an znjection mouldlng tool.

8. Method in accordance with Claim 6, characterlsed in that,
there is used-a centerlng plece (2) which is spec1a11y
. manufactured and slides on the. drlving spindle (T), engages in
recesses of the turn-table by means of locking lugs (R)- and is =
.supported on the turn—table via a sprlng (E).

9. Method in accordance with any one.cf the Claims 6 to 8,
‘characterised in that, there are used, as a reference surface-in
an injection moulding tool, a surface provided as the support'
surface (AF) of the turn-table for the information carrier and,
as a sealing surface in an injection moulding tool, a shoulder
(S) which bounds the inner edge of the support surface (AF) for
. the information carrler. '

. This Sheet Has Been R ﬂ
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Abstract
Turn-table for disc-shaped information carriers _ -

1. The invention relates to a turn-table for disc-shaped
information carriers and to the method for the manufacture
thereof.

2.1. The object of the invention is the manufactgre of a turn-
table having very low run out and a high precision of centering.

2.2. 1In accordance with the invention, this object is achieved
in that the turn-table is formed by an apertured disc (LS) that.
has a shoulder (S) and is arranged"so as to be gmbedded :
internaliy in a moulded part (F) which accommodates a driving
spindle (T) and which abuts up to the shoulder (S). A centering
piece (2) is preferably integrated in the moulded part fF) or is
implemented as a special part. A low run out is .achieved,
especially in that a support surface (AF) of the turn-table for
the information carrier is used as a reference surface in the
~injection moulding tool when manufacturing the'mou}dgd part (F).,
whereby chains of tolerances, which affect the precision
disadvantageously, are avoided.

2.3. The usage relates to turn~tables for plawv back and/or
‘recording apparatus for disc-shaped informaticn carriers such as

CD, CD-ROM, CD-Video or Photo~CD for example.

3. Fig. 1

-
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direction of the centring piece, in order to ensure exclusive placing or
restraining of the information carrier on the bearing surface AF of the
perforated disc LS. Neverthel ess, the region of the perforated disc LS
offset in the inner portion is enbedded on both sides and conpletely in the

moul ded part F or plastic body right up to the shoul der S ghgbnesperhorated
disc LS. The inner, offset region of thﬁ perforated dISC L“F ?hﬁﬁ'giéﬁégﬂﬁ T

enclosed in the nDuIded
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part F, or is conpletely envel oped by the noul ded part F, whereby a
formflttlng and force-fitting connection is estab- Ilshed bet ween the

; nmoul ded part F and the perforated disc LS. The connection between noul ded

part F and perforated disc LS is additionally supported b
~provided in the inner portion of the perforated disc LS,

represented in FIG 2 as invisible bgdy edges. Furt hernorg,
stability and di nensi onal sta-
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' bility, there are, corresponding to FIG 2, reinforcing ribs V provided on
! the underside of the noul ded part F and they support a ring of the noul ded
¢ part F arranged underneath the offset inner surface of the perforated disc
. LS, which ring at the sane tinme forns an outer edge and an
reinforcing ribs V directed towards the centre point of thelk
order to ensure reliable f||||ng of the éecesses formed bet

webs in the inner region of the
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t perforated disc LS when injection-noulding the noulded part F in the
“injection nould, the reinforcing ribs V are arranged in the region of the
recesses. This also created a precondition allow ng the noul ded part F to
" be shaped right up agai nst the shoulder S of the bearing surface AF, in
order to be able in an advantageous way to use the surface of the
perforated disc LS intended as the bearlag surface AP for the information

carrier also as a | : REPLACEMENT SHEET
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TURNTABLE FOR DISCSHAPED
INFORMATION CARRIERS

~ This s a continuation of application Ser. No. 08/150,909,
filed Nov. 12, 1993, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a turntable for disc-

shaped information carriers and the process for its produc-

tion, the tumntable having a central centering piece, which
engages through a centring bore of the information carxier,
and an outer marginal surface of the turntable, such as for
example in the case of a CD player, which forms 2 bearing
surface for the information carrier.

Disc-shaped information carriers, which for recording and
reproducing information are rotatingly scanned or written to

on a turntable, are generally known. While disc-shaped

- information carriers in the form of the long-known analogue

I

"l i

‘phonographic record are generally placed in full surface
contact on a turntable and rotate at a relatively low speed of
33% or 45 revolutions per minute, disc-shaped information
carriers, such as for example the CD or MOD, for which the
dense storage technique is used are placed or restrained in a
central region bearing no information and rotate at a con-
siderably higher speed in the range of, for example, 500
revolutions per minute. On account of the high speed and the
small dimensions of the regions to be scanned and on
account of the central restraint of the information carrier,
only small deviations of the rotatmg information carrier
from the intended scanning location in the radial direction
and in the vertical position can be allowed, meaning that
high accuracy requirements are unposed on the fixing and
centring of the information carrier on the tnmtable and on
the turntable itself.

Apart from the centring, the accuracy of which is influ-
enced by the centring piece engaging through the centring
bore of the information carrier, narrow production tolerances
have to be maintained on account of the central restraint of
the information carrier, in particular with regard to the
runout in the vertical direction of the turntable, i.e. the
vertical oscillation of the turntable during rotation since a
vertical turntable runout of, for example only 0.05 mm,
which represents a maximum permissible upper limit,
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already causes at the outer edge of a CD a vertical runout of
0.2 mm, which in many cases no longer ensures the scanning
reliability required for the information carrier.

There is a known turntable for disc-shaped information
carrers which has been used for many years in CD players
and has a bearing bush of brass which is pressed onto the
drive spindle of a motor and on which an internally offset,
flat metal disc is riveted on or splined with the bearing bush
and forms a bearing surface for the information carmrier, cf.
FIG. 3. On account of the tolerances of the riveting surface
of the brass bush with respect to the bearing surface of the
information carrier, often the maximum permissible vertical
runout is not maintained and results in a high proportion of
defective turntables and high numbers of rejects. In addition,
the joining operation of riveting has an adverse effect on the
precision of the turntable, and fastening of the brass bush on
the motor spindle requires high pressing-on forces, which
result in deformations which likewise contribute to the
vertical runout and to centring deviations. In order to reduce
the pressing-on force or the load-bearing surface, slots have
alrecady been provided in the brass bush, but have only

achieved the effect of a further deterioration in the running |

properties of the turntable.

For centring the information carrier on the turntable, a
centring cone which is displaceable in the direction of the
spindle of the turntable and is formed by a third part is
provided. Although the displaceability of the centring piece
on the tumtable spindle advantageously permits an adapta-
tion to tolerances of the centring bores of the information

carriers, it itself causes eccentricities or deviations of the .

position of the information carrier in the radical direction on

account of the play of the centring piece with respect to the

turntable spindle.
Although the moment of inertia or the fiywheel moment

. is no longer attributed prominent importance on account of

the electronic direct drive of the turntable, it should be
mentioned that nevertheless a high moment of inertia or a
great fiywheel moment is desirable to improve the running
properiies. The metal parts essentially influencing the
moment of inertia are distributed relauvcly umformly over
the overall turntable area, so that there is & substantially
uniform mass distribution.

Furthermore, a turntable consisting of a single piece of
plastic-bonded, permanently magnetic powder material for
recording on disc-shaped information carriers is known, cf.



meani ng that such a turntable has by virtue o
production technology a | ow vertical runout a
Due to the conparatively concentrated arrange @E pabyly
the edge region, the turntable achieves a grea e 3&79

f I ywheel

properties of the t ur nt abl e.

nonment ,

R

gh~Tel centri

ACEREN SHEL: i\

nt of i ner |aor

whi ch has further adv%nt ageou

German Utility Model 78 34 662 of 22.11.1978. For pro-
ducing the plastic-bonded, permanently magnetic material, a
complex technological process is required, which has an
adverse effect on the costs of the turntable. The uncomplex
connection of the turntable to the motor spindie by means of
a press fit has the effect in the case of the proposed powder

material of stress cracks, consequently leading to failure of .

the player. In addition, the production-dependent range of
variation of one-piece turntables of plastic-bonded materials
does not meet the imposed requirements for accuracy or
dimensional stability. Tests with solid plastic versions have
shown that, in spite of a plurality of gating points, the
accuracy described above cannot be maintained over a
lengthy period of time also on account of the flow properties
of the plastics and production-dependent tolerances.

On account of the homogeneity of the material, the
turntable has no features supporting the flywheel moment,
which tend rather to be adversely affected due to the low
weight of the one-piece turntable.

The centring piece has a steep cone, meaning that a

- relatively accurate prepositioning with respect to the turn-

table is required for centring the information carrier.

Also known in conjunction with a one-piece turntable is
a centring piece which is additionally placed on the one-
piece turntable and is formed by plastic springs, cf. Speci-
fication CDM 123 in N.V. Philips Industrial Activities,
REV. 1.0 of 14 Sep. 1992, page 27, FIG. 10. Since the
tolerances of the centring piece add to the tolerances which
the bearing surfaces of the tumtable already have with
tespect to the drive spindle of the motor for production

~ reasons, and since plastic springs suffer from fatigue for only

a short time, only a low centring accuracy can be achieved.

Also known is a turntable for disc-shaped information
carriers which comprises a flat metal disc which is offset in
the inner region and which has in the inmer region a plastic
body, by which the motor spindle is received, cf. Drive unit
for compact disc player (KSM-210) in Sony Electronic
Devices General Catalog 91, page 76. The outer, annular
edge of the metal disc serves as a bearing surface for the
information carrier and the plastic body is amranged in the
inner portion of the metal disc at a distance from the inner

carrier. The inner region of the metal disc has recesses, into
which the plastic body engages to achieve an anti-twisting

~ edge of the surface intended as a bearing for the information



The advantage of the reduced vertical runout can et
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centring piece Z which is displaceable with respe
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event of extrenely great deviations between the,
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effect. As a sealing surface in the injection mould for fitting
the plastic body into the metal disc, use is made of an offset
inner surface of the metal disc at a distance from the bearing
surface of the information carrier. By the use of a plastic
body in the inner region of the tumtable, lower pressing-on

~forces are required, in particular for mounting the turntable
on the motor spindle. By replacing the brass bush mentioned
at the beginning by a plastic body, it has not been possible
however to achieve any significant improvemernts with
regard to the vertical runout of the turntable, the centring
accuracy or radial errors occurring and the moment of
inertia. With an envisaged centring piece which is slidingly
displaceable in the direction of the motor spindle on a
surface of the plastic body, only a low centring accuracy can
be achieved on account of the cumulative tolerances
between motor spindle and plastic body and also between
the plastic body and the centring piece and on account of the
clearance existing between the plastic body and the centring
piece.

The object of the invention is therefore to provide a
turntable for disc-shaped information carriers which ensures
by its very design and its production process a low vertical
runout, a high centring accuracy and an advantageous
moment of inertia in an uncomplex way. -

This object is achieved according to the invention by the
features specified in Claims 1 and 6 and by the advantageous
designs specified in the subclaims.

SUMMARY OF THE INVENTION

In order to avoid the disadvantages occurring in the case
of known turntables, proposed is a tumtable for disc-shaped
information carriers which comprises. a perforated disc
which forms a bearing surface for the information carrier
and has in the inner region a shoulder bounding the inner
edge of the bearing surface, there being inserted in the inner
region of the perforated disc a moulded part which receives
the rotary spindle of the turntable and embeds the perforated
disc right up against the shoulder of the bearing surface of
the information carrier. The moulded part is preferably
injection-moulded as a plastic part in an injection mould into
the perforated disc, the bearing surface of the perforated disc
for the information carrier simultaneously being used as a
reference surface in the injection mould, and the inner region
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of the perforated disc being embedded in the moulded part
right up against the inner edge of the bearing surface for the
information carrier. The moulded part at the same time
receives the rotary spindle of the tumtable, meaning that
cumulative tolerances adversely affecting the accuracy of

production with regard to vertical runout and centring are -

avoided by the design and the production process of the
turntable. This is achieved in particular by the fact that the
surface of the perforated disc intended later as a bearing
surface for the information carrier is used in the injection
mould as a reference surface. The shoulder between the
offset surface and the bearing surface for the information
carrier serves in an advantageous way as a sealing surface in
the injection mould. For centring the information carrier on
the turntable, use is preferably made of a centring piece,
which forms a structural unit with the moulded part injec-
tion-moulded in the inner region of the perforated disc, or is
made simultaneously with and is integrated in the moulded
part. The centring piece integrated into the turmtable is
formed by a pot-shaped hub, which has a rounded-off shape
over a large diametral range, in order to permit centring even
in the event of inaccurate precentring of the information
carrier. Since the centring piece is produced simultaneously
with the moulded part, there occur neither cumulative tol-
erances nor clearances which could adversely affect the
centring accuracy. It has been established that the deviations
occurring due to different diameters of the information
carriers, or the undersize of the centring piece, can be chosen
to be smaller than the tolerances occurring in the case of
centring pieces which are displaceable with respect to the
spindle of the motor. A combination of the proposed turn-
table with a displaceable centring piece likewise already has
the effect, however, of tumtables with lower vertical runout.

With regard to the moment of inertia or the fiywheel
moment, it should be noted that the preferably metallic
perforated disc has a comparatively greater thickness and, in
particular due to the concentration of mass elements in the
bearing region of the information carrier, a high fiywheel
moment and advantageous runming properties are achieved.

The turntable and the said measures permit in an uncom-
plex way the production of turntables which, by the very
design proposed and by the very production process pro-
posed have a low vertical runout and a high centring
accuracy, meaning that the proportion of defectively pro-
duced turntables is reduced and the scanning reliability of
the information carriers, such as for example of the compact
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and the centring accu rd‘xasccyor CD, also referred to as a digital phonographic record,
a databark CD-ROM, a CD video or photo CD, is increased.

BRIEF DESCRIPTION OF THE DRAWING

The invention is explained in more detail below with
reference to two exemplary embodiments in. drawings, in
which:

FIG. 1 shows a sectional representation of a first turntable
according to the invention,

FIG. 2 shows a view of the tumtable according to FIG. 1 -
from the underside,

FIG. 3 shows the design of a known turntable and

FIG. 4 shows a basic diagram of a second turntable
according to the invention with a semilateral sectional view.

DETAILED DESCRIPTION

The turntable represented in FIG. 1 comprises a perfo-
rated disc LS, which has in the inner region a shoulder S and
is embedded right up to the shoulder S in a moulded part F,
which at the same time forms a centring piece Z and a bush
B for receiving a drive spindle. The perforated disc LS, the
surface of which not embedded in the moulded part forms
the bearing surface AF for the information carrier, is pro-
duced as a stamped part from a metal ring, in order to permit
in a known way the restraining of the information carrier by
a puck (not shown), which serves as counterbearing, with
magnetic means. The stamping achieves the effect of a high
stability, dimensional stability and surface accuracy as far as
the perforated disc LS and, in particular, the bearing surface
AF for the information carrier are concerned. For this
purpose, particular importance is attributed to the planishing
of the bearing surface AF during the stamping, as also in the
case of known tumtables, and the perforated disc has a
greater thickness in comparison with the metal disc M
represented in FIG. 3 of a2 known turntable. The perforated
disc LS of the turntable represented in FIGS. 1, 2 and 4 is
embedded in the inner portion in 2 moulded part F, which is
formed by a plastic body injection-moulded into the perfo-
rated disc LS by an injection mould, right up against the said
shoulder S. The moulded part F is shaped in such a way that,
corresponding to FIG. 1 and FIG. 4, it is offset with respect
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clearance is set, thereby achieving a high centring acc . ISi nce
enbodi nent s correspondl ng to FIG 1 and FIG {4 er only with regard to
the centring piece Z used in the innér- porti e, the
advant ages nentioned with respect to
to the bearing surface AF for the information carrier in a-
region extending from the shoulder S to the centering piece
Z, and is formed such that it slopes away further in the
direction of the centring piece, in order to ensure exclusive
placing or restraining of the information carrier on the
bearing surface AF of the perforated disc LS. Nevertheless,
the region of the perforated disc LS offset in -the inner
portion is embedded on both sides and completely in the
moulded part F or plastic body right up to the shoulder S of
the perforated disc LS. The inner, offset region of the
perforated disc LS is completely enclosed in the moulded
part F, or is completely enveloped by the moulded part F,
whereby a form-fitting and force-fitting connection is estab-
lished between the moulded part F and the perforated disc
LS. The connection between moulded part F and perforated
disc LS is additionally supported by webs or recesses
provided in the inner portion of the perforated disc LS,
which are represented in FIG. 2 as invisible body edges.
Furthermore, to increase the stability and dimensional sta-
bility, there are, comresponding to FIG. 2, reinforcing ribs V
provided on the underside of the moulded part F and they
support a ring of the moulded part F arranged underneath the
offset inner surface of the perforated disc LS, which ring at
the same time forms an outer edge and an end point of the
reinforcing ribs V directed towards the centre point of the
tumtable. In order to ensure reliable filling of the recesses
formed between the driving webs in the inner region of the
perforated disc LS when injection-moulding the moulded
part F in the injection mould, the reinforcing ribs V are
arranged in the region of the recesses.

This also created a precondition allowing the moulded
part F to be shaped right up against the shoulder S of the
bearing surface AF, in order to be able in an advantageous
way to use the surface of the perforated disc LS intended as
the bearing surface AF for the information carrier also as a
reference surface in the injection mould when injection-
moulding the moulded part F and nevertheless ensure an
absolutely reliable anti-twisting effect between the moulded
part F of plastic and the metailic perforated disc LS. By
using the bearing surface AF of the perforated disc LS,
intended as the bearing surface AF for the information
carrier, as a reference surface in the injection mould when
injection-moulding the mouided part F, cumulative toler-
ances are avoided between the bearing surface of the per-




the nonent of inertia or flywheel nonent al
-9- What is clained is: 1. In a turntable f

forated disc LS and the bush B for récéiving the drive
spindle and with respect to the centring piece Z, likewise
formed by the moulded part, and with respect to one another,
meaning that such a turntable has by virtue of its special
design and its production technology a low vertical runout
and a high centring accuracy.

Due to the comparatively concentrated arrangement of
weighty mass parts in the edge region, the tumtable achieves
a greater moment of inertia or flywheel moment, which has
further advantageous effects on the running properties of the
turntable,

The advantage of the reduced vertical runout can, accord-
ing to a second embodiment corresponding to FIG. 4, also be
used in conjunction with a centring piece Z which is
displaceable with respect to the rotary spindle of the tumn-
table and which permits an adaptation or centring even in the
event of extremely great deviations between the, in principle
uniform, diameters of the centring bores of the information
carriers. Just as in the case of the embodiment corresponding
to FIG. 1, the turntable comprises a perforated disc S which
is offset in the inner portion and is embedded in the inner

* portion in a moulded part F, consisting of plastic, right up to
the shoulder S, which is formed by the inner edge of the
bearing surface AF of the perforated disc LS for the infor-
mation carrier. The bearing surface AF of the perforated disc
LS for the information carrier is likewise used in an advan-
tageous way as a reference surface when injection-moulding
the moulded part F in the injection mould, meaning that
turntables with reduced vertical runout are produced. The
centring piece Z is made such that it engages with detents R
in recesses of the moulded part F and is displaceable, sliding
directly on the drive spindle T, and is supported on the
moulded part F by means of a spring E. Due to the direct
guiding of the centring piece Z on the drive spindle T,
cumulative tolerances are avoided and the centring accuracy
is determined essentially only by the clearance between the
drive spindle T and the moulded part F. The guidance of the -
centring piece Z on the drive spindle T may be chosen to be
comparatively long, meaning that only a small clearance is
set, thereby achieving a high centring accuracy. Since
embodiments comresponding to FIG. 1 and FIG. 4 differ only
with regard to the centring piece Z used in the inner portion

-of the tumtable, the advantages mentioned with respect to
the moment of inertia or flywheel moment also apply to this
embodiment.
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What is claimed is:
1. In 2 tuntable for disc shaped records, having;

an annular centrally apertured outer member having a
penpheral record bearing surface with a radial inward
facing inner edge;

a circular inner member with a central pomon for receiv-
ing turntable drive means and including means for
centering a record; :

said outer member having a shoulder at the inner edge of

. said record bearing surface leading to a protruding
offset projection recessed below said record bearing
surface, said offset projection extending radially inward
of said radial inward facing inner edge toward the drive
means receiving portion of said inner member;

the improvement comprising:

said inner member being a non-metallic mouldable mate-
rial which at its outer periphery completely surrounds
and engages the protruding offset projection of said
outer member up to and against said shoulder at said
record bearing surface; and, the record bearing surface
of the outer member is a location reference surface, in
a direction normal thereto, for the inner membBer so as
to minimize vertical run out of said turntable.-

2. The turntable set forth in claim 1, wherein;

said outer member is metal and sa1d inner member is a
plastic material.

3. The turntable set forth in claim 1, wherein;

said inner member has a record facing substantially planar
surface disposed below the level of said record bearing
surface which slopes further away from the level of
said record bearing surface in the direction of the drive
means receiving portion.

4. The turntable set forth in claim 1, wherein;

said outer member includes a plurality of recesses in the
offset projection having the moulded inner member
arranged in engaging manner therewith;

. said inner member having a plurality of radial extending

reinforcing ribs; and

said ribs being aligned with said recesses.

5. The turntable according to claim 1, wherein;

the inner member is formed and joined to the outer
member by injection moulding;

the record bearing surface of the outer member provides
a dimensional reference surface for the moulded inner
member; and
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the offset projection of the outer member is completelj
embedded in the mouldable material of the inner mem-

ber up to said shoulder.

6. The turntablc according to claim §, wherein;
said outer member is stamped metal and said inner

member is a plastic material.

7. The turntable set forth in claim !, wherein;

the means for centering a record comprises a pot-shaped
hub formed as an integral part of said inner member.
8. The tumtable set forth in claim 1, wherein;

the means for centering a record comprises a separate hub
piece sccured to said inner member by detents.

* %k * * X



menber up to and agai nst said shoul der at said record bearing
the record bearing surface of the outer nenber is a | ocation

reference surface, in a direction normal thereto, for the i nner nenber so
as to mnimze vertical run out of said turntable. 2. The turntabl e set
forth in claiml1l, wherein; said outer nenber is netal and said i nner nenber

is a plastic material . : -1- REPLACEMENT SHEET
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3. The turntable set forth in claim1, wherein; said inner nenber has a
record facing substantially planar surface disposed below the | evel of said
record bearing surface which slopes further away fromthe | evel of said
record bearing surface in the direction of the dri Ve
portion. 4. The turntable set forth in claim1, whtFRACE&EET JHBT inenber
I ncludes a plurality of recesses in the 1 :
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of fset projection having the noul ded i nner nenber arranged in engagi ng
manner therewith; said inner menber having a plurality of radial extending,

reinforcing ribs; and said ribs being aligned wth gs; ECES SR arrnem| 1he
turntabl e according to claim1, wherein; the inner Réﬂgéptﬁ r%§§#§4T nd
joined to the outer nenber by injection noulding;
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; :
the record bearing surface of the outer nmenber provides a di nensional
referencd surface for the noul ded i nner nenber, and -10- the offset
projection of the outer menber is conpletely '
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* enbedded ‘in the noul dabl e material of the inner mem ber Up t Q3889 zre
shoul der. 6. The turntable according to claim5, wherein; sai d‘ out er nenber

is stanped »etal and said inner menber s a pl astic material . 7. The
turntable set forth in claim1, wherein; the neans for centering a record

conprises a pot-shaped hub fornmed as an integral part of- said inner nenber.
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TR TABLE FOR DISC SHAPED INFORMATION @m_ms
[57] ABSTRACT

A turntable for disc-shaped records includes a disc-centering
hub for engaging a centering aperture in the disc-shaped
record. A bushing is coaxial with the disc-centering hub and
connects the turntable to a driving mechanism. A circular -
U : part connects the bushing to an annular outer bearing
surface. The annular outer bearing surface has a step portion
forming a shoulder nommal to the bearing surface and
imbedded in the edge of the circular part. The shoulder rises .
above the circular part to support the disc-shaped records
-above the circular part by the hub and the bearing surface.

Fig 1
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'8; The turntable set forth in cldaima1, wherein
record conprises a separate hub piece secured to said inner nmenber by
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TURNTABLE FOR DISC-SHAPED

INFORMATION CARRIERS

BACKGROUND OF THE INVENTION

The present invention relates to a turntable for disc-
shaped information carriers and the process for its produc-
tion, the turntable having a central centering piece, which
engages through a centring bore of the information carrier,
and an outer marginal surface of the turntable, such as for
example in the case of a CD player, which forms a bearing
surface for the information carrier.

Disc-shaped information carriers, which for recording and
reproducing information are rotatingly scanned or written to
on a turntable, are generally known. While disc-shaped
information carriers in the form of the long-known analogue
phonographic record are generally placed in full surface

~ contact on a turntable and rotate at a relatively low speed of

33% or 45 revolutions per minute, disc-shaped information
carriers, such as for example the CD or MOD, for which the
dense storage technique is used are placed or restrained in a
central region bearing no information and rotate at a con-
siderably higher Speed in the range of, for example, 500
revolutions per minute. On account of the high speed and the
small dimensions of the regions to be scanned and on

“account of the central restraint of the information carrier,

only small deviations of the rotating information carrier
from the intended scanning location in the radial direction
and in the vertical position can be allowed, meaning that
high accuracy requirements are unposed on the fixing and
centring of the information carrier on the tumtable and on
the turntable itself. '
Apart from the centring, the accuracy of which is influ-
enced by the centring piece engaging through the centring
bore of the information carrier, narrow production tolerances
have to be maintained on account of the central restraint of
the information -carrier, in particular with regard to the
runout in the vertical direction of the turntable, ie. the
vertical oscillation of the turntable during rotation since a
vertical turntable runout of, for example only 0.05 mm,
which represents a2 maximum permissible upper limit,

t he neans for dieateptng a



