DESCRIPTION
DISK HOLDING DEVICE

Technical Field
The present invention relates to a disk holding device

for holding a disk in an optical disk drive or the like.

Background Art

In recent years, a compact, lightweight, and slim optical
disk drive has been increasingly developed so that the optical
diskdrivecahbecmntainede1anotebooktypepersonalcomputer.
With the development of such optical disk drive, a disk holding
device, which is slimed down by self-locking a disk on a
turntable, has also been developed.

Japanese Published Patent Application No. Hei.10~188418
discloses a conventional disk holding device in which a disk
holding mechanism and a disk centering mechanism are integrated
into a turntable unit so that a single spindle motor unit can
perforntholding of every optical disk as well as adjustment of
the center position of the optical disk (hereinafter, referred
to as centering) simultaneously. Figures 5 throﬁgh 7
illustrate a disk holding device for holding a bonded disk (a
DVD disk)'which has been recently developed. Figure 5 is a

cross-sectional view of the disk holding device in the state




where the disk is not loaded. Figure 6 is a cross-sectional
view of the disk holding device in the state where the disk is
loaded. Figure 7 is a top view of the disk holding device.

Hereinafter, the conventional disk holding device will
be described with reference to the drawings.

A spindle motor 32 is mainly divided into a turntable unit
33 which holds a disk 23 and a driving unit 37 which rotates
the disk 23. First of all, claw-shaped members 26 which
interfere with an edge of an internal diameter portion of the
disk 23 are provided in at least three positions on the turn
table 21 to hold the disk 23. Each claw-shaped member 26 is
pressed by an elastic member 27, and ribs 26a on both sides of
each claw-shaped member 26 are supported by é straight guide
(not shown).of a center hub 25. The driving unit 37 is a
component which mainly makes up a magnetic circuit, and it
comprises a rotor yoke 34, a magnet 35, a coil 36, a base plate
39, a bearing metal unit 38 which supports a spindle shaft 24
forcibly inserted into the turntable 21, and the like. The
spindle shaft 24 slides on a thrust bearing 40. Further, a hall
element 41 is disposed on an FPC 42.

Next, holding of the conventional disk and the operation
of a centering ring will be described.

When the disk 23 is loaded, the disk 23 is put on the
turntable 21 while slope portions 26b of the claw-shaped members

26 arranged in at least three positions are being pressed down



from_above. At this time, each claw-shaped member 26 slides
along a guide (not shown) in the center hub 25 while giving a
repulsive force to the elasticmember 27, and hides in the center
hub 25. Further, an under-internal-diameter edge portion 23a,
which is a lower edge portion of the internal diémeter portion
of the disk 23, is engaged with an inclined portion 28a of the
centering ring 28 just before the disk 23 adheres to a slip sheet
22 bonded on the turntable 21, and the disk 23 is held by the
claw-shaped members 26 arranged in at least three positions
while being pressed by the elastic members 27 again. At this
time, since a force always acts in the direction in which the
disk 23 is pushed up by three elastic members 29, the centering
ring 28 can center the disk 23. |

However, since, in this conventional structure, the
centering ring 28 is arranged under the center hub 25, the timing
at which the disk 23 is engaged with the inclined portion 28a
of the centering ring 28 and the timing at which the disk 23
adheres to the slip sheet 22 bonded on the turntable 21 té be
held by the claw-shaped members 26 are almost simultaneous.
Therefore, if the disk 23 is obliquely inserted, the edge
portion 23a under the intern?l diameter of the disk 23 is not
correctly engaged with the inc-lined portion 28a of the centering
ring 28, resulting in deterioration of centering accuracy.

Further, in order to slim down the products, the elastic

members 29 for pushing up the centering ring 28 must be arranged
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~at every 120°, i.e., in three positions,_on the turntable 21,
whereby the number of parts and the amount of assembly work are
increased, resulting in increased costs of the products.
The present invention is made to solve the above-
described problems and has for its object to provide a disk
holding device which can slim down the products, can perform
holding and centering of a disk with reliability, and further

can reduce the number of parts and the amount of assembly work.

~Disclosure of the Invention
A disk holding device according to the present invention
(Claim 1) comprises a turntable which is provided rotatably by
a driving mechanism; a center hub which generally engages with
the internal diameter of a disk provided on the turntable;
plural claw-shaped mémbers which are contained in the center
hub; elastic members which energize the plural claw-shaped
members in the direction of the radius of the disk; a centering
ring for adjusting the center position of the disk, which
centering ring is positioned beneath the center hub and is
movable in the direction vertical to the disk surface; an
elastic member which energizes the centering ring in the
direction along'which the disk is pushed up; and an inclined
portion which is provided in the centering ring and engages with
the internal diameter of the disk; wherein the inclined portion

is positioned on the periphery of the center hub, and engages
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with the internal diameter of the disk before a cylindrical
portion of the internal diameter of the disk gets over the
claw-shaped members.

According to the disk holding device constructed as
described above, centering of the disk is performed before the
disk is held on the turntable by the claw-shaped members, and
thereafter the disk is held, whereby more accurate holding and
centering of the disk can be realized.

According to the present invention, in the disk holding
device as defined in Claim 1, the centering ring and the eléstic
.member which energizes the centering ring in the direction along
« which the disk is pushed up are arranged in a space between a
coil of the drivinéwmechanisntwhich rotates the turntable, and
a bearing metal unit which supports a spindle shaft forcibly
inserted into the turntable.

According to the disk holding device constructed as
described above, vertical strokes of the centering ring can be
increased without increasing the thickness of the products, and
the inclined portion of the centering iing which centers the
disk can be arranged on the peripheral side surface of the center
hub, and further, the number of parts can be reduced, thereby
reaiizing cost reduction.

Brief Description of the Drawings

Figure 1l is across-sectional viewof a disk holding device




according to a first embodiment_of the present invention, in
the state where no disk is loaded.

Figure 2 is a cross-sectional view of the disk holding
device according to the first embodiment of the present
invention, in the state where a disk is loaded. |

Figure 3 is a cross-sectional view of the disk holding
device according to the first embodiment of the present
invention, in the state where a disk is being loaded.

Figure 4 is a top view of the disk holding device according
to the first embodiment of the present invention.

Figure 5 is a cross-sectional view of the conventional
disk holding device in.the state where no disk is loaded.

Figure 6 is a cross-sectional view of the conventional
disk holding device in the state where a disk is loaded.

Figure 7 is a top view of the conventional disk holding

device.

Best Mode for Carrying out the Invention
(Embodiment 1) |

Hereinafter, a first embodiment of the present invention
will be described with reference to figures 1 to 4.

Figure lis a cross-sectional viewof a disk holding device
according to the first embodiment of the present invention in
the state wherenodiskis loaded. Figure 2 is across-sectional

view of the disk holding device according to the first




embodiment of the present invention in the state where a disk

is loaded. Figure 3 is a cross-sectional view of the disk
holding device according to the first embodiment of the present
invention in the course of loading a disk. Further, figure 4
is a top view of the disk hoiding device according to the first
embodiment of the present invention. In figures 1 to 4, a
turntable unit 33 comprises a disk centering mechanism part 31
which centers a disk 23, a disk holding mechanism part 30 which
holds the disk 23, andla turntable 21. The disk centering
mechanism part 31 is positioned beneath the disk holding
mechanism part 30. An inclined portion 28a of a centering ring
28 which engages with the internal diameter of the disk 23 is
positioned . on the peripheral side surface of a center hub 25.
Further, a driving unit 37 has a radial-gap-type structure as
shown in figures 1 and 2. The driving unit 37 is a component
whj.ch mainly makes up a magnetic circuit, and it comprises a
rotor yoke 34, a magnet 35, a coil 36, a base plate 39, a bearing
metal unit 38 which supports a spindle shaft 24 forcibly
inserted into the turntable 21, and the like. The spindle shaft
24 slides on a thrust bearing 40. Further, a hall element 41
is arranged on an FPC 42,

The disk centering mechanism part 31 is composed of the
centering ring 28 and an elastic member 29. The centering ring
28 is movable in the vertical direction to the disk surface.

Further, the elastic member 29 is guided on the peripheral side



surface of a cylindrical portion 28b of the centering ring 28
so that the centering ring 28 is always energized in the
direction along which the disk 23 is pushed up, and positional
regu.lation of the disk 23 is performed in the center hub 25 that
generally engages with the internal diameter of the disk 23.
The centering ring 28 and the elastic member 29 that energizes
the centering ring 28 in the direction along which the disk is
pushed up are arranged by utilizing a space 43 between the coil
- 36 of the driving unit 37 and the bearing metal unit 38.
Further, the disk holding mechanism part 30 has a
structure in which claw-shaped members 26 that engage with the
internal diameter of the disk 23 are arranged along the
periphery of the center hub 25 at every 120° in 1;_hree positions.
Each claw-shaped member 26 has bosses 26a on both sides. The
bosses 26a of the claw-shaped member 26 are engaged with a guide
groove which is provided in the center hub 25 but is not shown
in the figure, whereby the claw-shaped member 26.is slidably
supported by the center hub 25 in the radial direction of the
disk 23. The claw-shaped member 26 engages with an end of the
elastic member 27 contained in the center hub 25, and it is
subjected to regulation in the vicinity of a center hub window
25a while being pressed by the elastic member 27. The bosses
26a of the claw-shaped member 26 touch an end p_og:‘tion of a guide
groove, which is not shown, of the center hub 25, thereby

performing this regulation. Preferably, a deformed ball made



of a resin, which is flattened into a claw shape, is employed
as the claw-shaped member 26. The other end of the elastic
member 27 is fixed to the center hub 25 by a center hub boss
25b. Preferably, a compression spring or the like can be
employed as the elastic member 27.

This structure enables sliming-down of the disk holding
mechanism. A turntable protrusion 2la is forcibly inserted
into the internal diameter portion of the center hub 25 having
the disk holding mechanism. Further, a slip sheet 22 by which
a slipping frictional torque of the disk 23 is properiy given
is affixed within a range of a radius of 12~14mm from the
internal circumference side on the flat surface of the
peripheral part of the turntable 21.

Next, the operation of the disk holding device according
to the first embodiment will be described. When the disk 23
is loaded on the disk holding device, as shown in figure 3,
initially, an under-internal-diameter edge portion 23a, which
is a lower edge portion of the internal diameter portion of the
disk 23, engages with the inclined portion 28a of the centering
ring 28 arranged on the peripheral side surface of the center
hub 25, and centering is performed before the disk 23 is held
on the turntable 21 by the claw-shaped members 26. Thereafter,
the disk 23 gets over the claw-shaped members 26, adheres to
the slip sheet 22 affixed on the turntable 21, and is held on

the turntable 21 by the claw-shaped members 26 pressed by the
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elastic members 27.

In the disk holding device according to the first
embodiment, the inclined portion 28a of the centering ring 28,
which portion is provided in the centering ring 28 that centers
the disk, is positioned on the periphery of the center hub 25
and engages with the internal diameter of the déisk 23. Further,
while the disk 23 is being loaded on the turntable 21, the
inclined.portion 28a of the centering ring 28 engages'with the
internal diameter part of the disk 23, and the centering ring
28 centers the disk 23. After centering the disk 23, the disk
23 is held on the turntable 21. Therefore, the disk 23 is
accurately centered to be held on the turntable 21. Further,
even when the internai diameter of the disk 23 varies, the
inclined portion 28a can absorb the variation in the internal
diameter. Further, the number of parts of the disk holding
device can be reduced, thereby realizing cost reduction.
Further, since the centering ring 28 and the elastic member 29
are arranged by utilizing the space 43 between the coil 36 of
the driving unit 37 and the bearing metal unit 38, strokes of
the centering ring 28 can be increased without increasing the
thickness of the turntable unit 33, resulting in accurate
centering of the disk 23.

Industrial Availability

As described above, the disk holding device according to
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the present invention can realize accurate holding and
centering of a disk. In addition, vertical strokes of the
centering ring can be increased without increasing the
thickness of the products. Therefore, the number of parts can
be reduced, thereby realizing cost reduction. Especially, the
disk holding device is effective in media that require highly
accurate centering of optical disks such as a DVD-RAM, a DVD-ROM,

and the like.
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CLAIMS

1. A disk holding device comprising:

a turntable which is provided rotatably by a driving
mechanism;

a center hub which generally engages with the internal
diameter of a disk provided on the turntable;

plural claw-shaped members which are contained in the
center hub;

elastic members which energize the plural claw-shaped
members in the direction of the radius of the disk:;

a centering ring for adjusting the center position of the
dis-k, which centering ring is positioned beneath the center hub
and is movable in the direction vertical to the disk surféce;

an elastic member which energizes the centering ring in
the direction along which the disk is pushed up; and

an inclined portion which is provided in the centering ring
and engages with the internal diameter of the disk;

wherein the inclined portion is positioned on the periphery
of the center hub, and engages with the internal diameter of
the disk before a cylindrical portion of the internal diameter

of the disk gets over the claw-shaped members.

2. A disk holding device as defined in Claim 1, wherein

the centering ring and the elastic member which energizes
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the centering ring in the direction along which the disk is

pushed up are arranged in a space between a coil of the driving
mechanism which rotates the turntable, and a bearing metal unit
which supports a spindle shaft forcibly inserted into the

turntable.




