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An optical disk device for correctly positioning on a turntable, an optical disk composed of two optical disks glued together, regardless
of how poorly they are attached together. The device includes the turntable, on which the optical disk is placed, a disk holding part onto
which a mounting hole of the optical disk is fitted, and a clamping member, which is provided on part of the circumferential surface in the
disk holding part, is free to move in the radial direction of the disk holding part, and is impelled radially outward. The clamping member is
formed in a mountain shape by two sloping faces and a sloping faces meet. The tip is beveled to a shape such that the tip makes a surface
contact with the optical disk when the optical disk is mounted on the turntable.
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DESCRIPTION

OPTICAL DISK DEVICE

Background of the invention

Field of the Invention

The present invention relates to an optical disk device. More specifically, the
present invention relates to an optical disk device having an improved clamping
mechanism for an optical disk when a DVD-ROM or other optical disk having a
composition 1n which two optical disks are glued together is mounted onto a turntable.
Background of the Invention

In recent years, along with the demand for greater recording density, optical disks
have come into use in which two optical disks are glued together to form an integrated
whole. For example, a so-called one-side readout glued-together disk has been proposed
(see, for example, laid open patent application H11-3541, 1999). This is an optical disk in
which the information on the two disks can be selectively read by shining a laser beam
from one side of one of the laser disks and varying the focal point of the laser beam.

Figs. 1A and 1B show'an outline of an optical disk of this type. Figure 1A isa
cross-sectional view showing an enlargement of the part of an optical disk. As shown in
Figure 1A, optical disk 1 has a first disk 4, which has a first inforrhation recording part 3
on one side of a first substrate 2, and a second disk 7 which has a second information
recording part 6 on one side of a second substrate 5 opposite first disk 4. First disk 4 and
second disk 7 are glued together by a resin layer 8 which consists of
ultraviolet-ray-hardened resin, etc.

Optical disk 1 having such a structure is shaped in a donut-disk form as shown in
Figure 1B and has a mounting hole 9 in its center for mounting onto an optical disk

device.
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An optical disk device for reading information recorded on optical disk 1 of this
type or for recording information onto optical disk 1 has a turntable on which to place
optical disk 1, and 1t has a structure by which mounting hole 9 of optical disk 1 is fitted
and fixed onto a. disk holding part provided in its middle.

Figure 2A 1s a cross-sectional view showing an enlargement of the disk holding
part in a conventional optical disk device. As shown in Figure 2A, a conventional optical
disk device has on part of the circumferential surface of disk holding part 100 a clamping
member 101 that 1s free to move in the radial direction. The clamping member 101 is at
all times urged outward by an urging member such as a coil spring which is not shown.

The surface of clamping member 101 has a mountain shape, and its tip 101a has a
pointed angle or a shape with a slight rounding. Therefore optical disk 1 makes contact
with the tip 101a at a point or along a line.

That 1s, when mounting hole 9 of optical disk 1 is fitted onto the disk holding part
100 trom above as shown in the diagram, the inner or inside circumferential surface of
mounting hole 9 of the optical disk 1 comes into contact with an upper sloping face 101b
of clamping member 101, and clamping member 101 moves inward (to the right as shown
in the diagram) by the component force of the fitting-in force. When optical disk 1 is
fitted 1n as far as tip 101a of clamping member 101, the inner circumferential surface of
the mounting hole 9 comes into contact with tip 101a of clamping member 101 at a point
or along a line.

There has been concern that if the gluing-together of the two disks is poor in the
optical disk 1 that is thus fitted in as far as tip 101a of clamping member 101.
Specifically, if there is a poor gluing-together of the disks 4, 7 in the part near the
mounting hole 9, tip 101a of clamping member 101 that makes contact at a point or along
a line, exerts a wedge effect, and as shown in Figure 1B, and it may get in between the
first optical disk 4 and second optical disk 7 (where the gluing-together is poor).

As a result, there has been concern that clamping member 101 will peel apart the
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first optical disk 4 and the second oplical disk 7 and expand the region where poor
gluing-together occurs, or make the fitting-in of optical disk 1 worse, making it impossible
1o place optical disk 1 onto the tumtable in the comect condition. US-A-5,761,186
(Mushika et al.) discloses a disk entering device that includes a centering portions having
5  atip with one sloping face, however it is silent on a second slope mentioned hereinafter.
Summary of the Invention
An object of this invention, which was devised in consideration of the
above-described circumstances, is o provide an optical disk device in which cormrect
positioning onto a turntable can be done for an optical disk having a structure in which two

10 optical disks are glued togelher, regardless of whether the gluing-together is poor.

This and other objects of the present invention are attained by an optical disk
device on which an optical disk is mounted, which optical disk is formed by gluing together
a first optical disk and a sccond optical disk and which has a mounting hole in the middle;
the optical disk device comprising a tumntable on which the optical disk is placed, a disk

15  holding part that protrudes from the middle of the turntable and onto which fits the
mounting hole of the optical disk; and a clamping member provided on part of a
circumferential surface in the disk holding pan, said clamping member being free to move
radially and being impelled radially outward.

The clamping member has a mountain-live shape formed by 1ts first and second

20  sloping faces, and a tip positioned at the boundary of the sloping faces and shaped so as to
make a surface contact with the optical disk.

For example, by beveling the tip of the clamping member to be parallel to the
mounting direction of the optical disk, the tip of the clamping member can be made 1o make
a surface contact with the optical disk.

25 Thus by giving the tip of the clamping member a shape that cnsures a surface
contact with the optical disk, even when the tp comes into contact with the glued-together
part of the optical disk, a force that acts on the optical disk is dispersed, the glued-together
parts do nol peel apart and the clamping member does not get in between the parts, whereby

a correct positioning of the optical disk on the turntable is assured.

AMENDED SHEET
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Brief Description of the Drawings

Figure 1A and Figure 1B schematically shows the overall composition of an
optical disk device of the prior art;

Figure 2A and 2B show cross-sectional views of an enlargement of the disk
holding part of the conventional optical disk device;

Figure 3 diagrammatically shows an overall structure of the optical disk device of
the present invention;

Figure 4 1s a cross-sectional view showing an enlargement of the disk holding part
of the optical disk device the state before the .optical disk has been placed on the turntable;

Figure 5 1s a cross-sectional view of the enlarged disk holding part of the device 1n
the state when the optical disk 1s placed on the turntable; and

Figure 6 1s a cross-sectional view showing an enlargement of the clamping
member provided on the disk holding part of the optical disk device.
Description of the Preferred Embodiments

An embodiment of the present invention is now described in detail in the
tollowing, making reference to the drawings.

Figure 3 shows the overall composition of an optical disk device relating to this
embodiment.

First, referring to Figure 3, we describe the overall composition of the optical disk
device. The optical disk device has a turntable 10, on which an optical disk 1 is placed, a
disk holding part 20 for holding optical disk 1 on the top surface of the turntable 10, a
rotation unit 30 which includes a spindle motor, etc., for rotating turntable 10, an optical
head 40 for optically reading the information recorded on optical disk 1 and recording
information onto optical disk 1, a control unit 50 for controlling the rotation unit 30 and
optical head 40, and a signal processing unit 60 for the signals read or recorded by optical
head 40.

In order to accurately read the information that is recorded on optical disk 1 and to
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record information onto optical disk 1 without error, it is considered necessary to
correctly place optical disk 1 onto turntable 10. Disk holding part 20 which is a
constituent element for thus correctly placing optical disk 1, has the functions of
positioning optical disk 1 in the correct position on turntable 10 and holding it In position.

- Figures 4 and 5 are cross-sectional views showing an enlargement of the disk
holding part 20.

Disk holding part 20 is situated so as to protrude upward from the middle of
turntable 10 and has an outside diameter that matches the mounting hole 9 in optical disk
1. Therefore when mounting hole 9 of optical disk 1 is fitted onto disk holding part 20,
optical disk 1 is positioned concentrically with disk holding part 20. Here, optical disk 1
is fitted on from above parallel to rotation axis O of turntable 10 as shown by arrow "a" in
Figure 4.

A clamping member 21 is provided on part of the circumferential surface of disk
holding part 20. The optical disk 1 is held by the clamping member 21. Clamping
member 21 is free to move in the radial direction of disk holding part 20, and at all times
it is impelled outward by an urging means such as a coil spring which is not shown. As
shown in Figure 6, the surface of clamping member 21 is formed into a mountain shape
by first and second sloping faces 21b and 21c, and its tip 21a is beveled to be roughly
parallel to the mounting direction of optical disk 1 (the direction of arrow "a" in Figure 4
that 1s, roughly parallel to rotation axis O of turntable 10). The width of this beveling can
be set arbitrarily.

When mounting hole 9 of optical disk 1 is fitted onto disk holding part 20, the
inner circumferential surface of mounting hole 9 of optical disk 1 comes into contact with
first sloping face 21b of clamping member 21 (its upper sloping face), and clamping
member 21 moves inward by the component force of the fitting-in force. When optical

disk 1 is fitted on as far as tip 21a of clamping member 21, clamping member 21 moves

farthest inward and a large pressure is exerted on the inner circumferential surface of
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mounting hole 9. Then when optical disk 1 goes beyond tip 21a of clamping member 21,
the inner circumferential surface of mounting hole 9 of optical disk 1 comes 1nto contact
with second sloping face 21c¢ of clamping member 21 (its lower sloping face), becomes
positioned along the sloping face 21c, and is placed on turntable 10 (see Figure J).

In such a process by which part of mounting hole 9 of optical disk 1 is fitted onto
disk holding part 20, tip 21a of clamping member 21 makes a surface contact with the
inner circumferential surface of mounting hole 9 (see Figure 6), thereby dispersing the
load that clamping member 21 exerts on optical disk 1. In the case of an optical disk 1
having a structure in which two optical disks 4 and 7 are glued togéther as shown 1n
Figure 1A, even if the adhesion where they are joined together is poor, the load that acts
on optical disk 1 is dispersed as described above, so there is no danger that tip 21a of
clamping member 21 will push in between the glued-together parts of optical disk 1.

This invention is not limited to the above working example. Variant shapes and
improvements such as the following are included in the technical scope of this invention.

A feature of this invention is that the clamping member of the disk holding
member makes not a point contact but rather a surface contact with the inside
circumferential surface of the mounting hole of the optical disk, as seen in the
cross-sectional view. Therefore, for example in an optical disk device that has a
mechanism whereby after the optical disk is positioned on the disk holding member, the
clamping member stretches (extends) outward and engages with the optical disk, the
aforementioned first sloping face 21b (the upper sloping face) and second sloping face
21c (the lower sloping face) are not needed.

Even in an optical disk drive of the type in which the optical disk i1s mounted
while pushing and expanding the clamping member as in the above-described working
example, only first sloping face 21b (the upper sloping face) is needed, and the second
sloping face 21c (the lower sloping face) 1s not needed.

It should be noted that other modifications and improvements which those skilled
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In the art can do on an everyday basis are also included in the technical scope of this
invention.

As described above, with this invention the tip of the clamping member 1s shaped
so as to make a surface contact with the optical disk so that an optical disk that consists of
two optical disks fastened together can be placed 1n its correct position on the turntable
regardless of whether they are fastened together poorly.

As a result, the relative position of the optical disk and the optical head can be
kept 1n the prescribed state at all times, and information can be surely read from and
written to the optical disk regardless of the state in which optical disks are fastened

together.
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CLAIMS

1. (Amended) An optical disk device on which an optical disk (1) is mounted, the
oplical disk being formed by gluing together a first optical disk (4) and a sccond optical
s disk (7) and having a mounting hole (9) in a center thereof, the optical disk device
comprising,
a turntable (10) on which said optical disk is placed;
a disk holding part (20) lawcrally provided protruding from a center of said
wrntable, the mounting hole of said optical disk being fitted on said disk holding part; and
10 a clamping member (21) is provided on part of a circumferential surface on said
disk holding part, and being frec to move radially of said disk holding part and impelled
outward in the radial direction; said optical d.lSk device is characterized by
said clamping member being a mountain shape formed by 2 first sloping face
(21b) and a second sloping face (21¢) and a tip (212) where said first and second sloping

15 faces meet said tip having a shape such that said tip makes surface contacl with the inner

circumferential surface of the mounting hole of said optical disk.

AMENDED SHEET
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2. The optical disk device as described in claim 1, wherein said tip of said clamping

member is beveled paralle) with a mounting direction of said optical disk.
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