
WO 02/089132 PCT/IB02/01336  1 Turntable for a disc-shaped information
carrier, and player with such a turntable The invention relates to a
turntable for a disc-shaped information carrier,  which turntable is
provided with a central element which has a central shaft opening, a
support surface for the information carrier extending perpendicularly to a
central axis of the  shaft opening, and a driving member having an output
shaft for rotationally driving the 5 central element and the support
surface, which shaft forms a clamping connection with the  shaft opening
wherein the shaft extends over an insertion length. The invention also
relates to a player for disc-shaped information carriers,  which player is
provided with a turntable, which turntable is provided with a central
element  which has a shaft opening, a support surface for the information
carrier extending 10 perpendicularly to a central axis of the shaft
opening, and a driving member having an output  shaft for rotationally
driving the central element and the support surface, which shaft forms a
clamping connection with the shaft opening wherein the shaft extends over
an insertion  length. A turntable and a player of the types mentioned in
the opening paragraphs are  15 generally known and generally used, for
example in CD players and DVD players. In order to  bring about the
clamping connection between the shaft and the shaft opening the shaft is
pressed into the shaft opening. This causes the problem that due to an
almost unavoidable  slight misalignment between the central axes of the
shaft opening and the shaft when it is  pressed, asymmetrical accumulation
of material occurs, as a result of which the cylindrical 20 shaft opening
is to some extent asymmetrically deformed. This is at the expense of the
perpendicularity between the support surface and the output shaft, which in
particular at  relatively high speeds of rotation, such as for example 200
revolutions per second in a DVD  player, can lead to instabilities and
oscillation effects, even if said lack of perpendicularity  occurs only to
a very limited extent. Moreover, state-of-the-art optical players are using
laser 25 light with increasingly shorter wavelengths. This also imposes'
more stringent requirements  on the permissible axial excursion of the
information carrier during rotation, because of the  tolerances concerning
the focal distance. In order to achieve the required perpendicularity  



between the support surface and the output shaft, the central element with
the output shaft WO 02/089132 PCT/IB02/01336  2 clamped in the shaft
opening is subjected to a machining operation, which is a very costly
matter. An aim of the invention is to provide a turntable and a player of
the type  mentioned in the opening paragraphs, wherein the abovementioned
disadvantage of the 5 known turntable and the known player is overcome as
far as possible, and wherein during  mass-production a relatively high
accuracy in the assembled state in terms of the  perpendicularity between
the output shaft and the support surface is achieved. In order to achieve
this aim, a turntable in accordance with the invention is  characterized in
that only a contact portion of the output shaft having a contact length
which  10 is smaller than the insertion length is in clamping contact with
the shaft opening. In order to achieve this aim, a player in accordance
with the invention is  characterized in that the turntable used therein is
a turntable in accordance with the invention.  The invention is based on
the recognition that it is not necessary to bring the output shaft and the
shaft opening into clamping contact with each other over the entire  15
insertion length to achieve a good power transmission between the output
shaft and the  central element with the support surface coupled thereto. By
limiting the contact between the  output shaft and the shaft opening to a
contact length that is smaller than the insertion length,  the amount of
deformation that occurs on the surface of the shaft opening or of the
output  shaft is considerably reduced. There is also space and opportunity
for any accumulating of 20 material to "settle" within the insertion length
but outside of the contact length. All this has  the favorable result that
the permissible tolerances as regards the diameters of the shaft  opening
and the output shaft can increase by a few tens of micrometers. Naturally
this lowers  costs, inter alia, because it is possible to manufacture the
central element and the driving  member from materials that are themselves
cheaper and are cheaper to process. 25 A very advantageous turntable is
obtained if the contact portion comprises at  least a first part and a
second part and more preferably exclusively a first part and a second  part
respectively situated near both end portions of the shaft opening. It has
been found that  



such a contact portion can provide sufficient stability at the clamping
connection between the  output shaft and the central element, and leads to
optimum perpendicularity between the 30 output shaft and the support
surface. It has also been found to be advantageous if the contact length is
less than 6  mm, or more preferably less than 4 mm of the insertion length.
In this manner, in the case of  current shaft diameters for turntables,
that are between 1 mm and 10 mm, the friction and  displacement forces
between the output shaft and the shaft opening during pressing the shaft WO
02/089132 PCT/IB02/01336  3 into the central opening, which forces could
lead to the deformations described, remain  limited. The creation of the
smaller contact length in relation to the insertion length can  take place
in accordance with a preferred embodiment form in that the output shaft has
a 5 diameter, over a portion of the insertion length that does not coincide
with the contact  portion, that is smaller than a diameter of the shaft at
the location of the contact portion.  Alternatively, it is also possible
that the diameter of the shaft opening, over a portion of the  insertion
length that does not coincide with the contact portion is greater than a
diameter of  the shaft opening at the location of the contact portion. Such
a configuration offers 10 production-technical advantages because for the
production of the central element using an  injection molding process only
a limited, once-only adaptation of the mould for the central  element is
required. The output shaft will in general be manufactured from a metal, as
a result  of which the provision of a portion with a smaller diameter will
require an additional  machining operation. Naturally a combination is also
possible wherein both the output shaft, 15 over a portion of the insertion
length that does not coincide with the contact portion, has a  diameter
that is smaller that the diameter of the shaft at the location of the
contact portion,  and the shaft opening, over a portion of the insertion
length that does not coincide with the  contact portion, has a diameter
that is greater than the diameter of the shaft opening at the  location of
the contact portion. By reducing the diameter of the shaft or increasing
the 20 diameter of the shaft opening a space is created in a practical
manner between the shaft  opening and the shaft. In the area of this space
there will be no frictional forces between the  



shaft and the shaft opening, and space is provided for deformations of
material. According to a very advantageous preferred embodiment an adhesive
is  provided over a portion of the insertion length, that does not coincide
with the contact  25 portion, between the shaft and the shaft opening. With
such an adhesive a glued joint is  created supplementary to the clamping
contact between the shaft opening and the shaft. Such a glued joint is
particularly useful if in the course of time relaxation of the clamping
contact  between the shaft and the shaft opening occurs. Such a relaxation
occurs in particular if the  central element is manufactured by means of an
injection molding process from synthetic  30 material. The invention is
explained in more detail hereinbelow using a description of  two preferred
embodiments of the invention, for which reference is made to respectively
Figures 1 and 2 and Figures 3 and 4, in which WO 02/089132 PCT/IB02/01336
4 Figure 1 diagrammatically shows a first preferred embodiment of a
turntable  in accordance with the invention in the unclamped state; Figure
2 shows the turntable in accordance with Figure 1 in the clamped state;
Figure 3 diagrammatically shows a second preferred embodiment of a 5
turntable in accordance with the invention in the unclamped state, and
Figure 4 shows the turntable in accordance with Figure 3 in the clamped
state.  Figure 1 diagrammatically shows a first preferred embodiment of a
turntable 1  10 in accordance with the invention, in the unclamped state.
Turntable 1 comprises a central element 2, which in the example shown is
designed as a centering element and a drive unit 3.  Central element 2
comprises a mainly tubular portion 4 having collar-like portion 5 on the
side facing towards the drive unit 3. A top side of the collar-like portion
5 forms a circular  support surface 6 for a disc-shaped information
carrier. An outside 7 of the tubular portion 4 15 a slightly tapers upward,
as a result of which a centering effect is achieved when a disc- shaped
information carrier with a central opening is placed from above on the
support surface  6. Within the tubular portion 4 there is a shaft opening 8
with a length 1. Within the length the  shaft opening 8 has edges 9, 10 at
both ends, each edge having a length in the axial direction  



of 1/10 and a diameter of di. Between the edges 9 and 10 an intermediate
portion 15 is 20 present, logically with a length of 0.81, and with a
diameter of d2, wherein d2 is greater than  dl. The difference between dl
and d2 in the example shown is approximately 40 micrometers.  Drive unit 3
comprises mainly an electric motor 11 for driving output shaft 12. The
diameter of the output shaft 12 is large enough co create a clamping
connection between  shaft 12 and shaft opening 8 at the location of the
edges 9 and 10. Shaft 12 has a spherical 25 head 13. In order to connect
the output shaft 12 with the central element 2, the central  element 2 is
pressed onto the output shaft 12 so that the situation as shown in Figure 2
results. If during pressing, the output shaft 12 and the central element 2
are not positioned  completely coaxially but are slightly misaligned, which
is often the case, then a small degree  of correction of this misalignment
is still possible in that once top edge 14 of output shaft 12 30 has passed
edge 9 but not yet edge 10, there is space, on account of the larger
diameter d2, to  make a slight correctional tilting movement as soon as the
top edge 14 comes into contact  with edge 10 of centering element 2, with a
self-locating effect occurring in particular at the  location of the top
edge 14 thanks to the spherical form of the head 13. Deformations that
occur unexpectedly in edge 9 as a result of possible misalignment can be
dealt with in the WO 02/089132 PCT/IB02/01336  5 circular chamber 16 that
results in the assembled state between central element 2 and output  shaft
12. In the second preferred embodiment as shown in Figures 3 and 4, the
limited  contact length is created in another way, namely by providing
output shaft 20 with a central  5 portion 21 that has a diameter that, in
the example shown, is 40 micrometers smaller than the  diameter of both end
portions 22, 23 of output shaft 20. Central element 24 has a shaft opening
25 with a constant diameter such that shaft opening 25 is a force fit on
the ends 22  and 23. Also in this configuration, a circular chamber 26
results in the assembled state (see  Figure 4), between central element 24
and output shaft 20. In the second embodiment, like in 10 the first
embodiment, it is possible to correct any initial slight misalignment of
the output  shaft 20 in relation to the shaft opening 25 of central element
24, resulting from the passage  of end 22 along the bottom edge 27 of
central element 24. To this end the transition 28  



between central portion 21 and end 23 is smooth in order to create a
self-locating effect when  end 23 passes along bottom edge 27 of central
element 24. 15 In order to strengthen the connection between shaft and
central element, it is  possible to apply an adhesive, preferably of the
anaerobic type, in the spaces 16, 26 between  shaft and central element, in
order to compensate for a reducing clamping force between  shaft and
central element in the course of time as a result of relaxation of
synthetic material. Both examples described above of a turntable in
accordance with the invention  20 are suitable for application in a player
in accordance with the invention for the playing, that is  reading and/or
writing, disc-shaped information carriers such as CDs or DVDs. For the sake
of simplicity, the player is not shown in more detail in the Figures, and
apart from the turntable, its construction is known per se and usual, with
the electric motor 11 being secured  to a main frame of the player. In the
examples shown, the player further comprises an optical  25 scanning device
with an optical scanning unit that can be displaced, by means of a linear
displacement unit, along the information carrier present on the support
surface 6 in a mainly  radial direction with respect to the shafts 12, 20.
The invention also comprises players that  are provided with other types of
scanning devices, such as magnetic or magneto-optical  devices. Such
players are suitable for playing magnetic or magneto-optical information 30
carriers, respectively. WO 02/089132 PCT/IB02/01336  6  CLAIMS: 1.
Turntable for a disc-shaped information carrier, which turntable is
provided  with a central element with a shaft opening, a support surface
for the information carrier  extending perpendicularly to the central axis
of the shaft opening, and a driving member  having an output shaft for
rotationally driving the central element and the support surface, 5 which
shaft forms a clamping connection with the shaft opening wherein the shaft
extends  over an insertion length, characterized in that only having a
contact length which is smaller  than the insertion length is in clamping
contact with the shaft opening. 2. Turntable as claimed in claim 1,
characterized in that the contact portion  10 comprises at least a first
part and a second part respectively situated near both ends of the  



shaft opening. 3. Turntable as claimed in claim 2, characterized in that
the contact portion  comprises exclusively a first part and a second part
respectively situated near both ends of the  15 shaft opening. 4. Turntable
as claimed in claim 1, 2 or 3, characterized in that the contact length  is
less than 6 mm. 20 5. Turntable as claimed in claim 4, characterized in
that the contact length is less  than 4 mm. 6. Turntable as claimed in any
one of the preceding claims, characterized in that  the output shaft has a
diameter, over a portion of the insertion length that does not coincide  25
with the contact portion, that is smaller than a diameter of the shaft at
the location of the  contact portion. 7. Turntable as claimed in any one of
the preceding claims, characterized in that  the shaft opening has a
diameter, over a portion of the insertion length that does not coincide WO
02/089132 PCT/IB02/01336  7 with the contact portion, that is greater than
a diameter of the shaft opening at the location of  the contact portion. 8.
Turntable as claimed in any one of the preceding claims, characterized in
that,  5 over a portion of the insertion length that does not coincide with
the contact portion, an  adhesive is applied between the shaft and the
shaft opening. 9. Player for disc-shaped information carriers, which player
is provided with a  turntable, which turntable is provided with a central
element which has a shaft opening, a  10 support surface for the
information carrier extending perpendicularly to a central axis of the
shaft opening, and a driving member having an output shaft for rotationally
driving the  central element and the support surface, which shaft and shaft
opening together form a  clamping connection, and the shaft extends in the
shaft opening over an insertion length,  characterized in that the
turntable is a turntable as claimed in claims 1, 2, 3, 4, 5,6, 7 or 8. 


