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1. An optical disc comiprising a disc substrate having a centre hole and a
recess in one major surface thereof, the recess having a radial centre substantially
coaxial with the centre of the centre hole, and

a magnetic metal member placed in the recess in the disc substrate to cover the
centre hole,

the disc substrate having one or motre lugs protruded radially inward from the
major surface within the recess towards the inside of the recess and over an outer rim of

the magnetic metal member to capture the magnetic metal member within the recess.

7. A method for holding a magnetic metal member by a disc substrate
exhibiting light transmitting properties and having a centre hole and a recess in one
major surface thereof, the recess having a radial centre substantially coaxial with a
radial centre of the centre hole, the method comprising the steps of:

placing the magnetic metal member in the recess of the disc substrate, and

applying, with the metal member placed in the recess, ultrasonic vibrations to a
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rim part of the recess of the disc substrate by ultrasonic wave generating means, while
the ultrasonic wave generating means is pressed against the disc substrate, for thermally
deforming the rim part of the recess of the disc substrate to extend from the one major
surface into the recess and over an outer edge of the magnetic metal member for

holding the magnetic metal member in the recess of the disc substrate.
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SPECIFICATION
TITLE OF THE INVENTION Disc for Recording Information
Signals

BACKGROUND OF THE INVENTION
1) Field of the Invention

This invention relates to a disc for recording information
signals, such as an optical disc or a magneto-optical disc. More
particularily, it re]ateé to a disc for recording information
signals which is adapted to be chucked to a disc rotating driving
device by taking advantage of a force of magnetic attraction.
2) Description of the Related Art

There has hitherto been proposed a disc for recording

information signals for recording desired information signals,

-such as a write-once type optical disc or a magneto-optical disc.

This type of the disc which is of an extremely small

#5 diameter and permitis of high density recording of information

signals, is proposed. For example, a magneto-optical disc which
has a diameter as small as 64 mm or less, is proposed.
The magneto-optical disc which is of a small diameter and

permits of high density recording is loaded on a disc rotating

20 and driving device and rotatiomally driverr at a higher velocity.

Whilst the disc is rotationally driven at an elevated velocity,
a 1ight beam is radiated from an optical disc onto fine recording
tracks provided in a signal recording layer on a surface of the

magneto-optical disc and an external magnetic field is impressed
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by a magnetic head onto the other surface of the magneto-optical
disc for recording desired information signals.

For radiating the light beam on the fine recording tracks,
the magneto-optical disc, rotationally driven at an elevated
velocity, needs to be retained integrally with a disc table of
the disc rotating and driving device as well as to be loaded with
its center of rotation aligned high accurately with the axis of
the disc table.

For accurately positioning and loading the magneto-optical
disc on the disc table, a disc Jloading system is proposed in,
for example, US Patents 4,926,410, 4,829,510 and 4,787,008, in
which a magnetic plate, such as a magnetic metal plate, provided
on the magneto-optical disc, is attracted by a magnet provided
on the disc table for chucking the magneto-optical disc on the
disc table.

Referring to Fig.1, a magneto-optical disc 100 employed in
the disc chﬁcking system taking advantage of the force of
attraction by the magnet includes a disc substrate 101 molded
from a transparent synthetic material, such as polycarbonate
resin, 1into the shape of a disk. A recording Tlayer for
information signals is deposited by vapor deposition, sputtering
etc. on a major surface 101a of the disc substrate 101. The
other major surface 101b of the disc substrate 101, opposite to

the major surface 101a on which the recording Tayer is deposited,

25is a write/read surface for information signals, and a light beam




is radiated from the major surface 101b on the signal recording
layer for recording/reproducing information signals.
The disc substrate 101 is formed with a center opening 102,
as shown in Fig.1, in which is engaged a centering member
K provided on the disc rotating and driving device. A magnetic
metal plate 103 is provided at the center of the major surface
101a of the disc substrate 101 for closing the center opening
102. The metallic plate 103 is mounted in a recess provided 1in
the major surface 101a of the disc substrate 101 for encircling
lo the center opening 102, and is secured therein with the aid of

a double—-sided adhesive tape or an adhesive 105.

With the magneto-optical disc 100 in which the metal plate
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103 is mounted on the disc substrate 101 with the aid of the
adhesive 105, there is a risk that the metal plate 103 be

15 detached from the disc substrate 101 on repeated loading and
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unloading operations on or from the disc table of the disc

%§ rotating and driving device. That is, the force of magnetic
. attraction between the metal plate 103 and the magnet of the disc
> table at the time of loading and unloading with respect to the

A o 20 disc table acts as a loead and 1is applied to the bending area of

the metal plate 103 to the disc substrate 101 to detériorate the

adhesive power cof the adhesive 105.

For esvercoming the inconvenience derived from the mounting

RN of the metal plate with the aid of the adhesive, the present

1% Assignee has proposed a magneto-optical disc in which the metal
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plate 1is mounted on the disc substrate without employing the
adhesive.
Referring to Fig.2, a magneto-optical disc 200 includes a

disc substrate 201 formed of a transparent synthetic resin, such

5 as a polycarbonate resin, and a recess 204 in one major surface

201a of the disc substrate 201 on which a recording layer for

recording information signals is deposited. The recess 204 is.

formed around a center hole 202 and is adapted for receiving the

o metal plate 203 therein. A plurality of caulking projections 205

are Tormed at equiangular intervals on the circumference of the
recess 204 for caulking the metal plate 203.
After the metal plate 203 is housed within the recess 204,

heat or ultrasonic waves are impressed on the projections 205 for

/5 caulking these projections 205 towards the recess 204 as shown

in Fig.3 for supporting the metal plate 203 within the recess 204
by distal ends 205a of these caulked projections 205 for mounting
the metal plate on the disc substrate 20t.

With the magneto~-optical disc 200 in which the metal plate

20 203 1is supported and attached by the distal ends 205a of the

projections 205 formed as one with the disc substrate 201, the
metal plate 203 is fixedly supported by the disc substrate 201
so that the metal plate 203 remains attached to the disc

substrate 201 even after repeated loading and unloading

%5bperatﬁons with respect to the disc table of the disc rotating

and driving device.
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However, for forming the disc substrate 201 with projections
205 for supporting the metal plate 203, a metal mold used for
molding the disc substrate 201 becomes complex in structure to
render the preparation of the metal mold difficult.

Besides, if the projections 205 are formed intermittently
on the circumference of the recess 204, the molten synthetic
resin becomes non-uniform in flow in those areas of the mold
cavity which later form the projections 205. Besides, the molten

synthetic resin tends to be cured with time lag to produce a so-

io called weld 1l1ine to render it impossible to produce the

uniformly cured disc substrate 201. Unless cured uniformly, the
disc substrate 201 is deteriorated in optical properties due to
residual inner stresses in the disc substrate 201. Above all,

these residual inner stresses tend to produce double refraction

5"in the disc substrate 201 to deteriorate information signal

recording/reproducing characteristics when the disc substrate is
used as a component of the magneto-optical disc 200.
For overcoming the inconveniences derived from intermittent

projections for supporting the metal plate, it may be

20 contemplated to provide a continuous annular projection on the

circumference of the recess for accommodating the metal plate.
However, this solutien can hardly be realized because of
difficulties met in uniformly caulking the continuous annular
brojection.

Although the ceontinuous annular projection may be caulked

0
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only partially, the portion of the projection which has not been caulked remains in the
projected state after having the metal plate supported with respect to the disc substrate.
The result is that the disc substrate is disc substrate is increased in thickness by the
residual portion of the projection so that the magneto-optical disc prepared using this
disc substrate is also increased in thickness. On the other hand, difficulties are raised in
designing the disc cartridge accommodating the magneto-optical disc because the disc
cartridge needs to be of a constant thickness in order to be used interchangeably.

Object and Summary of the Invention

It is therefore an object of the present invention to provide a recording disc for
recording information signals whereby the metal mold used for molding the disc
substrate may be prepared easily to permit facilitated preparation of the disc substrate.

It is another object of the present invention to provide a recording disc for
recording information signals whereby the molded disc substrate may be prevented
from being deteriorated in optical properties and may also. be free from double
refraction or the like defects.

In accordance with a first aspect of the invention, there is provided an optical
disc comprising a disc substrate having a centre hole and a recess in one major surface
thereof, the recess having a radial centre substantially coaxial with the centre of the
centre hele, and

a magnetic metal member placed in the recess in the disc substrate to cover the
centre hole,

the disc subsifate having one or more lugs protruded radially inward from the
major surface within the recess towards the inside of the recess and over an outer rim of
the magnetic metal member to capture the magnetic metal member within the recess.

In accordance with a second aspect of the invention, there is provided an
optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a

centre substantially coaxial with a redial centre of the centre hole, and

[N:Vlibee)00428:mxl
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a magnetic metal member placed in the recess in the disc substrate,

the disc substrate having one or more lugs radially protruded from the major
surface within the recess towards the radial centre of the recess over an outer rim of the
magnetic metal member to thereby capture the magnetic metal member within the
recess.

In accordance with a third aspect of the invention, there is provided an optical
disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on an opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and

a magnetic metal member in the recess and having a central planar area which
covers the centre hole and a setting area on the outer periphery of the planar area, the
setting area being parallel to the planar area and connected thereto by an upstanding
wall section,

the disc substrate having one or more lugs radially protruded from the
opposite major surface within the recess towards the radial centre of the recess for
overlying a part of the setting area.

In accordance with a fourth aspect of the invention, there is provided a method
for holding a magnetic metal member by a disc substrate exhibiting light transmitting
properties and having a centre hole and a recess in one major surface thereof, the recess
having a radial centre substantially coaxial with a radial centre of the centre hole, the

method comprising the steps of:

placing e magnetic metal member in the recess of the disc substrate, and

applying, with the magnetic metal member placed in the recess, ultrasonic
vibrations to a rim part of the recess of the disc substrate by ultrasonic wave generating
means, while the ultrasonic wave generating means is pressed against the disc substrate,
for thermally deforming the rim part of the recess of the disc substrate to extend from
the one major surface into the recess and over an outer edge of the magnetic metal

member for holding the magnetic metal member in the recess of the disc substrate.

IN:Vibecl00428:mxt
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In accordance with a fifth aspect of the invention, there is provided a method
for holding a magnetic metal member by a disc substrate exhibiting light transmitting
properties and having a centre hole and a recess in one major surface thereof, the recess
having a radial centre substantially coaxial with the centre of the centre hole, the
method comprising the steps of:

holding the disc substrate in a positioned state, and applying ultrasonic
vibrations to portions of a rim part of the recess of the disc substrate while the magnetic
metal member is placed in the recess of the disc substrate to deform the portions of the
rim part to extend radially inwardly into the recess and over an outer rim of the
magnetic metal member and thereby capture the magnetic metal member within the
recess.

In accordance with a sixth aspect of the invention, there is provided an optical
disc comprising:

a disc substrate having a centre opening and a recess in one major surface
thereof, the recess having a radial centre substantially coaxial with the centre of the
centre opening, and

a magnetic metal member placed in the recess in the disc substrate,

the disc substrate having one or more lugs protruded radially inwardly from the
major surface within the recess towards the inside of the recess so as to extend over an
outer rim part of the magnetic metal member,

wherein the distance between a bottom of the recess and the lug is selected to
be larger than the thickness of the outer rim part of the magnetic metal member.

In accordance with a seventh aspect of the invention, there is provided an
optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and

a magnetic metal member placed in the recess in the disc substrate,

IN:\tibecl00428:mxl
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the disc substrate having one or more lugs protruded radially inwardly from the
major surface within the recess towards the inside of the recess so as to extend over on
outer rim part of the magnetic metal member,

wherein the distance between a bottom of the recess and the lug is selected to
be larger than the thickness of the outer rim part of the magnetic metal member.

In accordance with an eighth aspect of the invention, there is provided an
optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and

a magnetic metal member which includes a central planar area and a setting
area on an outer periphery of the planar area, the setting area being parallel to the
planar area and connected thereto by an upstanding wall section, the magnetic metal
member being placed within the recess,

the disc substrate having one or more lugs protruded radially inwardly from the
opposite major surface within the recess towards the inside of the recess for overlying a
part of the setting area,

wherein the distance between a bottom of the recess and the lug is selected to
be larger than the thickness of the outer rim part of the magnetic metal member.

In accordance with a ninth aspect of the invention, there is provided an optical
disc comprising:

a disc substrate having a cenire hole and a recess in one major surface thereof,
the recess having a radial centre substantially coaxial with the centre of the centre hole
and a rim which is coplanar with the ene major surface, and

a magnetic metal member placed in the recess in the disc substrate, the
magnetic metal member having no part which protrudes out of the recess above the rim
and further having a radially outer edge which is positioned below the rim, and

wherein the disc substrate has one or more lugs in the form of a deformed

portion of the rim which protrudes radially inwardly from the rim withia the recess so

(M:\Mlibec00428:mxt
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as to extend over the outer edge of the magnetic metal member without extending out of
the recess.

Other objects and advantages of the present invention will become clear from
the following description.

Brief Description of the Drawings

Fig. 1 is a cross-sectional view of a conventional magneto-optical disc.

Fig. 2 is an exploded perspective view showing another conventional magneto-
optical disc.

Fig. 3 is a cross-sectional view of a still another conventional magneto-optical
disc.

Fig. 4 is an exploded perspective view showing a magneto-optical disc
according to a first embodiment of the present invention.

Fig. 5 is a cross-sectional view showing a disc substrate and a metal plate of
the magneto-optical disc shown in Fig. 4.

Fig. 6 is a cross-sectional view showing the metal plate accommodated in a
recess formed in the disc substrate shown in Fig. 4.

Fig. 7 is a cross-sectional view showing the metal plate attached to the disc
subsirate.

Fig. 8 is a plan view showing the surface of the magneto-optical disc for

attachment of the metal plate according to a

{:\ibeeTo0428:mxd
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first.embodiment of the present invention.

Fig.9 is a schematic side view showing the state in which
the metal plate is attached to the disc substrate using a swaging
method.

Fig.10 is an exploded perspective view of a magneto-optical
disc to which a method according to a second embodiment of the
present invention is applied.

Fig.11 is a‘cross—sectiona1 view showing a disc substrate
and a metal plate of the magneto-optical disc shown in Fig.10.

Fig.12 is a schematic cross—-sectional view showing a disc
supporting table employed in the method employed in a second
embodiment o6f the present invention.

Fig.13 is a cross—seéctional view showing a disc substrate
attached to the disc supporting table shown in Fig.12.

Fig.14 1is a cross—sect%ona1 view showing the metal plate
accommodated in a recess formed in thé disc substrate to which
the method according te the second embodiment of the present
invention is applied.

Fig.15 is a cross-sectional view showing the state in which
a vibrator of an ultrasonic application device is contacted with
the rim of a recess of a disc substrate for accommodating a
magnetic plate.

Fig.16 is a cross-sectional view showing the state in which

a projection is formed on the rim of the reecess 1in the disc

2$ substrate for accommodating the magnetic plate by application of




ultrasonic vibrations.
_Fig.l? is a cross—-sectional view showing the state in which
the magnetic metal plate is attached to the disc substrate.

Fig.18 is a plan view showing a magneto-optical disc to

5 which the magnetic metal plate 1is attached by the method
according to the second embodiment of the present invention.

Fig.19 is a cross—-sectional view showing the state 1in which
a disc substrate is loaded on a disc supporting table employed
in a method according to a third embodiment of the present

1 invention.

Fig.20 is a tross—sectional view showing the state in which
the metal plate 1is accommodated in the recess 1in the disc
substrate to which the method according to the third embediment
of the present invention is applied.

s Fig.21 is a cross-sectional view showing the s*ate in which
a vibrator of an ultrasonic application device is contacted with
the rim of a recess of a disc substrate for accommodating a
magnetic plate.

Fig.22 is a cross-sectional view showing the state in which

20 a projection 1is formed on the rim of the recess in the disc
substrate for accommodating the magnetic plate by application of
ultrasonic vibrations.

Fig.23 is a cross—sectional view showing the state in whicﬁ
the magnetic metal plate is attached to the disc substrate.

25 Fig.24 %s a plan view showing a magneto-optical disc to
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which  the magnetic metal plate 1is attached by the method
according to the third embodiment of the present invention.

Detailed Description of the Preferred Embodiments

Referring to the drawings, preferred illustrative
embodiments of the present invention will be explained in detail.

A magneto-optical disc 1 according to the present invention
includes a disc substrate 2 formed of a synthetic resin, such as
polycarbonate resin, in the shape of a disk. A signal recording
layer for recording information signals 1is deposited on a major
surface 2a of a disc substrate 2. The other maj«r surface 2b of
the disc substrate 2 opposite to the major surface 2a provided
with the deposited signal recording layer is a signal
write/readout surface, and information signals may be recorded
or reproduced by radiating a 1light beam on the signal recording
layer from the side of the write/readout surface.

Meanwhile, the disc substrate 2 is of a thickness T, of the
order of 1.2 mm,.

Referring to Figs.4 and 5, the disc substrate 2 is formed
with a center hole 3 engaged by a centering member provided
centrally of a disc table of a rotating driving device provided
within the recording/reproducing apparatus. The center hole 3
is bored through the disc substrate 2 so that its center is
coincident with the center of curvature of a recording track(s)
formed concentrically or spirally on the signal recording layer.

Referring to Fig.5, an annular protuberance 4 is formed

10
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integrally at the center of the major surface 2b of the disc
substrate 2 for enci(c1ing the center hole 3. The function of
the protuberance 4 is to increase the depth of the center hole
3 1in the thin disc substrate 2 to 1increase an amount of

& projection of the centering member provided on the disc table
with respect to the center hole 3 for assuring a positive
centering operation of loading the magneto-optical disc 1 with
the center of rotation of the magneto-optical disc 1 coincident
with the axis of the disc table.

0 Meanwhile, the protuberance 4 is formed in at least a non-
recording region towards the radially inner side of the disc
substrate 2 free of the signal recording layer, and has an amount
of axial projection substantially equal to the thickness T of the
disc substrate 2. Thus the portion of the disc substrate 2

5" provided with the protuberance 4 has a thickness twice that of
the main substrate body.

An annular recess 6 for accommodating a magnetic metal plate
5 is formed around the center hole 3 on the major surface 2a of
the disc substrate 2. The recess 6 has a diameter lesser than

20 the outer diameter R1 of the protuberance 4 and a depth
substantially equal to the thickness T of the disc substrate 2.
The recess 6 has a diameter Targer at an opening end 6a than that
at the bottom side to facilitate insertion of the metal plate 5
into the recess 6.

28~ The bottom side of the recess 6, operating as a setting

11
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surface 7 for the metal plate §, 1is formed with a step 8. The
function of the step 8 1is to prevent burrs or the Tlike.
projections from being formed on the setting surface 7 for the
metal plate 5 and to maintain planarity of the‘sétting surface

B 7.

The metal plate 5, accommodated in the recess 6, is formed
by punching a metal sheet, such as a stainless steel sheet, e.g.
SUS-430, having a thickness on the order of 0.4 mm, into the
shape of a disk.

{0 Referring to Fig.4, the metal plate 5 has the shape of a
disk of a size that can be accommodated in the recess 6.
Besides, the metal platé 5 has its outer peripheral part bént so
that its central major part 5a is flush with the major surface
2a of the disc substrate 2 and an inner peripheral wall 6a of the

it recess 6 is faced by the rim of the metal plate 5, as shown in
Fig.b6. That 1is, the outer rim part of the metal plate 5 is
formed with a setting area 10 on the setting surface 7, which
setting area is meérged with the central major part 5a by means
of a bent part 9. Thus the metal plate § is in the shape of a

20 circular saucer, as showh in Fig.4.

The above-described metal plate 5 1i1s accommodated in the
recess 6 with the setting area 10 set on the setting surface 7

of the recess 6, as shown in Fig.6.

The rim part of the recess 6 is then thermally deformed at

is plural positions, such as at four points, for forming projections

12
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11 projected into the interior of the recess 6. That is, these

projections 11 are formed by crushing and deforming part of the

rim of the recess 6 so that the deformed portions are projected

into the inside of the recess 6. Therefore, no projections are

5 formed on the major surface 2a of the disc substrate 2, except

that recesses 12 are formed on the major surface 2a as a result
of formation of the projections 11.

Since the projections 11 are formed in this manner, the

metal plate 5 bhas 1its setting area 10 supported by the

0 projections 11, so that the metal plate 5 is fTixed relative to

the disc substrate 2 by being accommodated and supported within

the recess 6, as shown in Figs. 7 and 8. These projections 11

may be formed by thermal deformation because the rim part of the

metal plate 5 is formed with the bent part faced by the dnner

.
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'5périphery 6a of the recess 6, as shown in Fig.6.
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Although four such projections 11 are formed at equiangular
intervals on the rim of the recess 6, as shown in Fig.8, it is
only necessary if the metal plate 5 1is prevented from being
dislocated from the inside of the recess 6 of the disc substrate

202, so that it suffices to provide two or more projections 11.

Alternatively, an annular projection may be formed onh the
entire circumference of the recess 6.

The projections 11 may be formed by applying a heated trowel
or the like heating means to desired portions of the rim of the

2% recess 6.

13



A swaging method by ultrasonic waves may also be employed
for forming the projections 11. For forming the projections 11
by the swaging method, a contactor 21 of an ultrasonic welding
device is contacted with the rim of the recess 6 for thermally
5 deforming the portions of the rim of the recess 6 contacted with
the contactor 21 for causing these portions to be projected into
the inside of the recess 6, as shown in Fig.9.
A second embodiment of the present invention is hereinafter
explained.
io A magneto-optical disc 31, to which the method of the
present invention is applied, includes a disc substrate 32 formed
by molding a transparent synthetic resin material, such as
*g polycarbonate resin, as shown in Fig.10. The disc substrate is

v in the form of a disk having a radius R, equal to about 64 mm and
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15" a thickness T, equal to about 1.2 mm.
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: The magneto-optical disc 31, including the disc substrate

32, 1includes a signal recording part formed by depositing a

eden 4 Coaalon s A

signal recording layer on one major surface 32a of tThe disc
substrate 32, with the opposite major surface 32b being & signal
S 20 write/readout surface. A light beam is radiated on the signal

recording lavyer from the write/read surface for

recording/reproducing information signals.

Referring to Figs.10 and 11, a center hole 33, engaged by

a centering member provided at the mid part of a disc table of

25~ a disc rotating and driving device provided within the

14
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recording/reproducing apparatus, is bored at the center of the
disc substrate 32 of the magneto-optical disc 31. The center
hole 33 is formed as a through-—-hole 1in the disc substrate 2 so
that the center thereof is coincident with a recording track(s)

formed concentrically or spirally on the signal recording layer.

O

Referring to Fig.11, an annular protuberance 34 is formed
at the center of the opposite major surface 32b of the disc
substrate 32 for encircling the center hole 33. The function of
the protuberance 34 is to increase the depth of the center hole

10 33 bored in the thin disc substrate 32 to increase an amount of

projection of the centering member of the disc table 1in the

center hole 33 to assure correct alignment of the center of
rotation of the magneto-optical disc 31 with the axis of the disc
table during loading of the magneto—-optical disc 31 on the disc
5 table. The end face of the protuberance 34 also functions as a
loading reference plane with respect to the disc table.
Meanwhile; the protuberarice 34 is formed in a non—-recording
radially inner region of the disc substrate 32 free of the signal

recording layer, and has an amount of projection substantiaily

2o equal to the thickness T2 of the disc substrate 32. Thus the
portion of the disc substrate 32 formed with the protuberance 34
has a thickness which is twice that of the main body of the disc
substrate 32.

An annular recess 36 for accommodating a magnetic metal

J5 plate 35 is formed around the center hole 33 on the major surface

15
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32a of the disc substrate 32. The recess 36 has a diameter
lesser than the outer diameter r of the protuberance 34 and a
depth substantially equal to the thickness T, of the disc
substrate 32. The recess 36 has a diameter larger at an opening

5 end 36a than that at the bottom side to facilitate insertion of

the metal plate 35 into the recess 36.
The major surface 32a of the disc substrate 32 presents a
planar surface except at the recess 36.
The bottom side of the recess 36, operating as a setting
©© surface 37 for the metal plate 25, is formed with a step 38. The
function of the step 38 1is to prevent burrs or the Tlike
projections from being formed on the setting surface 37 for the
metal plate 35 and to maintain planarity of the setting surface
37.

o The metal plate 35, accommodated in the recess 36, is formed
by punching a metal sheet, such as a stainless steel sheet, e.g.
SUS-430, having a thickness on the order of 0.4 mm, into the
shape of a disk, as shown in Fig.10.

Referring to Fig.10, the metal plate 35 has the shape of a

0disk of a size that can be aécammodated in the recess 36.
Besides, the metal plate 35 has its outer peripheral part bent
so that 1its central major part 35a is flush with the major
surface 32a of the disc substrate 32 and an inner peripheral wall
36a of the recess 36 is faced by the rim of the metal plate 35.

25That is, the outer rim part of the metal plate 35 is formed with

16
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20

a setting area 40 for the setting surface 37 which setting area
is merged with the central major part 35a by means of a bent part
38. Thus the metal plate 5 is in the shape of a circular saucer,
as shown 1in Fig.10.

The metal plate 35, prepared as above, is retained with
respect to the disc substrate 32 by the following process and
method.

The disc substrate 32, formed as shown in Figs.10 and 11,
is first set on a suction support table 51.

The suction support table 51, adapted for positioning and
supporting the disc substrate 32 set thereon by suction, is
provided with a substrate suppoerting table 53 for positioning and
setting the disc substrate 32 on the upper surface of a support
table body 52, as shown in Fig.12. The supporting table 53 has
a central projection 54 engaged in the center hole 33 of the disc
substrate 32 and a recess 55 around the projection 54 which
recess is adapted for being engaged by the protuberance 34 of the
disc substrate 32.

A soft protective sheet 56 of e.g. silicon rubber is bonded
to a setting surface of the substrate supporting table 53 1in
contact with the major surface 32b of the disc substrate 32. The
protective sheet 56 is provided for preventing damages to the
major surface 32b of the disc substrate 32.

Suction means for supporting the disc substrate 32 set on

25 the substrate supporting table 53 by suction under vacuum by a

17
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vacuum pump, not shown, is provided on the suction support table
51. The suction means includes a plurality of suction ports 57
formed in the substrate supporting table 53 and a plurality of

spacers 60 interposed between the substrate supporting table 53

A

and the support table body .52 for defining a suction air chamber
58 so that air contained in the suction air chamber 58 is drawn
by a vacuum pump, not shown, via an air passage 59 formed in the
support table body 52, for sucking and supporting the disc
substrate 32 with respect to the substrate support table 53.
io The suction ports 57 are provided in the substrate support
table 53 in register with outer peripheral region and the center
region of the disc substrate 32 placed thereon and within the
recess 55 engaged with the protuberance 34. By providing the
suction ports at these positions, the disc substrate 32 may be
i5ﬂpressed and supported substantially uniformly over 1its entire
surface against the substrate support table 53.

Meanwhile, ports communicating with these suction ports 57
are formed 1im the protective sheet 56 1in register with the
suction ports 57.

20 Referring to Fig.13, the disc substrate 32 is placed on the
suction support table 51 so that the recess 36 for the metal
plate 35 is directed upwards. At this time, the disc substrate

32 is loadéd with the center hole engaged by the projection 54

L, and with the protuberance 34 engaged in the recess 55 so as to

Lot 25 be positioned with respect to the suction support table 51.

18
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wWith the disc substrate 32 thus set on the suction support

table 51, the vacuum pump is set into operation for sucking the

air contained in the suction chamber 58 via the air passage 58.

At this time, the air contained between the disc substrate 32 and

£ the suction support table 51 is sucked via the suction ports 57

for tightily supporfing the disc substrate 32 against the
protective sheet 56 on the suction support table 51.

Since the disc substrate 32 is supported at this tiﬁe‘on the

suction support table 56 with the center hole 33 being engaged

i© by the projection 54 and with the protuberance 34 engaged in the

recess 55, the disc substrate 32 is 1loaded in position on the

suction support table 56.

After the disc substrate 32 is loaded in this manner on the

suction support table 51, the metal plate 35 is accommodated in

.a

EERE 5 the recess 36. At this time, the metal plate 35 is accommodated
;t‘é in the recess 36 with the setting are 40 thereof set on the
slelle setting surface 37 of the recess 36.

«
et
4
¢
ae

After the metal plate 35 is placed within the recess 36, a

vibrator 62 as a resonator of an ultrasonic wave application

.
ECE
©

©

o

.
see

2c device 61 has its tip contacted with the rim of the recess 36 for

.

.t

.
.e

impressing ultrasoniec waves having a plane of oscillation in a

T

e

direction parallel to the major surface of the disc substrate 32,

evew

Cuvae

e’ as shown in Fig.15. It is noted that, during application of the

ultrasonic oscillations to the disc substrate 32, the ultrasocnaic

°c
siw
.

3
-

°
»se

2§/vibrator 62 is pressed with a predetermined pressure against the

19
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disc substrate 32.
When the ultrasonic vibrations are applied in this manner,
the rim part of the recess 36 contacted with the vibrator 62 is

heated and softened. Since the vibrator 62 is pressed with the

o\

predetermined pressure from above, a recessed area 33

corresponding in size to the vibrator 62 is formed around the rim

of the recess 36 and correspondingly a lug 41 1is formed for

being projected towards the inner region of the recess 36. As

shown in Fig.16, this lug 41 is protruded above the setting area

i© 40 of the metal plate 35 placed in the recess 36 for supporting
the setting area 40.

Meanwhile, since the ultrasonic vibrations are applied to
the disc substrate 32 1in a direction parallel to the major
surface 32a of the disc substrate 32, the ultrasonic vibraticns

(5 are transmitted in a direction parallel to the major surface 32a
of the disc substrate 32, so that the portions of the disc !

substrate 32 softened by being céntacted with the vibrator of the

disc substrate 32 1is displaced in a direction parallel to the

5 major surface 32a along which the ultrasonic vibrations are

e i o o i e, e e

§

é§~ 20 transmitted. The result is that the lug 41 formed on the rim
W% of the recess 36 is protruded positively towards the inner region
% ‘ of the recess 36 for overlying the setting area 40 of the metal

plate 35.

. According to the method of the present invention according

15 to a second embodiment, the ultrasonic vibrations applied to the

20




disc substrate 32 are produced in a direction paraliel to the
major surface 32a of the disc substrate 32, so that only 1little
vibrations are transmitted along the thickness of the disc

substrate 32. The result is that heating of the disc substrate

Fin a direction along 1its thickness is limited to 1inhibit

deformation of the recess 36 in the same direction. In this
manner, the lug 41 extendéd towards the 1inner region of the
recess 36 may have a controlled thickness to enable the lug 41

to suppoft the setting area 40 of the metal plate 35 without

10 being contacted with the setting area 40. That is, by setting

the depth d of the recess 36 so as to be larger than the
thickness of the metal plate 35, a gap w may be provided between
the lug 41 and the setting area 40, as shown in Fig.17, for
Toosely accommodating and holding the metal plate 35 within the
recess 36.

By loosely fitting and supporting the metal plate 35 1in the
recess 36 in this manner, it becomes possible to prevent the
metal plate 35 from being fixed with a tilt relative to the major
surface of the disc substrate 32 as well as to prevent the disc
substrate 35 of synthetic resin from being deformed due to
difference in thermal expansion coefficient between the metal
piate 35 and the disc substrate 32.

By providing the lugs 41, formed by applying ultrasonic
vibrations in a direction parallel to the major surface 32a of

the disc¢c substrate 32, at plural positions; such as four

21
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positions, symmetrically on the rim of the recess 36, the metal
plate 35 accommodated within the recess 36 may be supported by
the lTugs 41 and thereby retained by the disc substrate 2.

By simultaneously contacting the oscillator 62 on the rim

5 of the recess 36 simultaneously, plural lugs 41 may be formed at
the same time.

It is noted that the size of the oscillator 62 contacted
with the rim of the recess 36 for forming the lug 41 is set by
the desired size of the Tug 4.

O Meanwhile, the ultrasonic vibrations to be applied to the

disc substrate 32 of a polycarbonate resin, to which the present
invention is applied, is set within the range of 15 to 50 kHz.
If the oscillation frequency is not more than 15 kHz, sufficient
heating may not be achieved, whereas, 1if the oscillation

i5 frequency is 50 kHz or higher, the degree of softening of the
portions of the disc substrate to be contacted with the
oscillator 62 and thereby softened is difficult to control
because of excessive heating. The ultrasonie vibratioens are
preferably on the order aof 20 kHz.

K20 Although four of the lugs 41 are formed symmetrically at

equianguylar intervals on the rim of the recess 36 in the present

embodiment, as shown in Fig.18, it is only necessary that the

metal plate 35 be supported by the dist substrate 31 without
being detached from the recess 36, so that it suffices to provide

25two or more Tugs at appropriate positions on the rim of the

22
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recess 36.

Besides, the metal plate 35 held by the disc substrate 32
may be in the form of a flat disc of a size to be accommodated
within the recess 36, instead of being bent so as to have the

A setting area 40 as in the present embodiment.

A third embodiment of +the present embodiment will be
hereinafter explained. It is noted that parts or components
similar to those of the preceding embodiments are denoted by the
same reference numerals &and detailed description therefor is

iwwomitted for simplicity.

After lToading the disc substrate 32 on the suction support
table 51, as shown in Fig.19, the metal plate 35 is placed within
the recess 36. At this time, the metal plate 35 is placed in the
recess 3 with the setting area 40 thereof resting on the setting

i surface 37 of the recess 36, as shown in Fig.20.

After the metal plate 35 is placed within the recess 36, an
oscillater 72, operating as a resonator of the ultrasonic
vibrator 71, has its tip conhtacted with the rim of the recess 36,
as shown in Fig.21, and ultrasonic vibrations are applied in a

2 direction perpendicular to the major surface of +the disc
substrate 32. It is noted that, when the ultrasonic vibrations
are applied to the disc substrate 32, the oscillator 73 is
pressed against the disc substrate 32 with a certain pressure.

By application of the uitrasonic vibrations in this manner,

ASthe rim portions of the recess 36 contacted by the oscillator

23
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72 are heated and softened. Since the oscillator 72 is pressed
at ;Bis time with a predetermined pressure, a recessed area 42
of a size corresponding to that of the oscillator 72 is formed
in the rim part of the recess 36, and correspondingly, a lug 43
is formed for being projected into the inside of the recess 36.
As shown in fig.22, the lug 43 is protruded above the setting
area 40 of the metal plate 35 for supporting the setting area 40.

Since the ultrasonic vibrations applied to the disc
substrate 32 are produced in a direction perpendicular to the
major surface of the disc substrate 32, the vidbrations are
propagated in a direction along the thickness of the disc
substrate 32. Conversely, only little vibrations are propagated
in a direction along the major surface 32a of the disc substrate
32. The result is that the disc substrate 32 is softened mainly
in the direction along the depth of the portions thereof
contacted with the oscillator 72, while softening thereof 1in the
direction along the major surface 32a is restricted. In this
manner, the 1ug 43 may be formed with a size corresponding to the
size of the vibrator 72.

By providing lugs 43, formed by applying ultrasonic
vibrations in a direction perpendicular to the major surface 32a
of the disc substrate 32, at plural positions, such as four
positions, symmetrically on the rim of the recess 36, the metéW

plate 35 accommodated within the recess 36 may be supported by

25 the lugs 43 and thereby retained by the disc substrate 32.

24




It is noted that the size of the oscillator 72 contacted
with the rim of the recess 36 for forming the lugs 43 1is set by
the desired size of the lug 4.

Meanwhile, the u1trason5c vibrations to be.applied to the

5disc substrate 32 of a polycarbonate resin, to which the present
invention is applied, is set within the range of 15 to 40 kHz.

If the oscillation frequency is not more than 15 kHz, sufficient

heating may not be achieved, whereas, 1if the oscillation
frequency is 40 kHz or higher, the degree of softening of the
10 portions of the disc substrate to be contacted with the
oscillator 72 and thereby softened is difficult to control
because of excessive heating. The ultrasonic vibrations are
preferably on the order of 20 kHz.
Although four of the Tugs 41 are formed symmetrically at
i5 equiangular intervals on the rim of the recess 36 in the present
embodiment, as showri in Fig.24, it 1is only necessary that the
metal plate 35 be supported by the disc substrate 31 without
being detached from the recess 36, so that it suffices to provide
two or more lugs at appropriate positions on the rim eof the
20 recess 36.
A sole annular Tug 43 may also be provided on the entire
circumference of the recess 36, in which case the oscillator 72

is in the form of a ring corresponding to the rim of the recess

36.

2 Besides, the metal plate 35 held by the disc substrate 32

25



may be in the form of a flat disc of a size to be accommodated

within the recess 36, instead of being bent so as to have the
setting area 40 as in the present embodiment.

In addition, although the disc is the magneto-optical disc

5’in the above-described embodiments, the present invention may

be extensively applied to a disc for recording information

signals which 1is provided with a disc substrate of synthetic

resin and a magnetic plate for magnetically chucking the disc.

26
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The claims defining the invention are as follows:

1. An optical disc comprising a disc substrate having a centre hole and a
recess in one major surface thereof, the recess having a radial centre substantially
coaxial with the centre of the centre hole, and

a magnetic metal member placed in the recess in the disc substrate to cover the
centre hole,

the disc substrate having one or more lugs protruded radially inward from the
major surface within the recess towards the inside of the recess and over an outer rim of
the magnetic metal member to capture the magnetic metal member within the recess.

2. An optical disc as claimed in claim 1 wherein the recess is formed
with a step connecting to the major surface of the disc substrate.

3. An optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a
centre substantially coaxial with a radial centre of the centre hole, and

a maghetic metal member placed in the recess in the disc substrate,

the disc substrate having one or more lugs radially protruded from the major
surface within the recess towards the radial centre of the recess over an euter rim of the
magnetic metal member to thereby capture the magnetic metal member within the
recess.

4. An optical disc as claimed in claim 3 wherein the recess if formed
with a step connecting to the major surface of the disc substrate.

5. An optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on an opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and

a magnetic metal member in the recess and having a central planar area which

covers the centre hole and a setting area on the outer periphery of the planar area, the

[N:\libec100428:mx)
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setting area being parallel to the planar area and connected thereto by an upstanding
wall section,

the disc substrate having one or more lugs radially protruded from the
opposite major surface within the recess towards the radial centre of the recess for
overlying a part of the setting area.

6. An optical disc as claimed in claim 5 wherein the recess is formed
with a step connecting to the opposite major surface of the disc substrate.

7. A method for holding a magnetic metal member by a disc substrate
exhibiting light transmitting prope: ‘ies and having a centre hole and a recess in one
major surface thereof, the recess having a radial centre substantially coaxial with a
radial centre of the centre hole, the method comprising the steps of:

placing the magnetic metal member in the recess of the disc substrate, and

applying, with the metal member placed in the recess, ultrasonic vibrations to a
rim part of the recess of the disc substrate by ultrasonic wave generating means, while
the ultrasonic wave generating means is pressed against the disc substrate, for thermally
deforming the rim part of the recess of the disc substrate to extend from the one major
surfacc into the recess and over an outer edge of the magnetic metal member for
holding the magnetic metal member in the recess of the disc substrate.

8. A method as claimed in claim 7 wherein the step of applying
ultrasonic vibrations comprises applying vibrations having a plane of vibratien in a
direction parallel to the one major surface of the disc substrate.

9. A method as claimed in claim 7 wherein the step of applying
ultrasonic vibrations comprises applying vibrations having a plane of vibrations in a
direction perpendicular to the one major surface of the dise substrate.

10. A method as claimed in claim 7 wherein the step of applying
ultrasonic vibrations comprises applying ultrasonic vibrations in the range of from 15 to
50 kHz.

11. A method for holding a4 magnetic metal member by a disc substrate

exhibiting light transmitting properties and having a centre hole and a recess in one

{N:\libee]00428:rmx
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major surface thereof, the recess having a radial centre substantially coaxial with the
centre of the centre hole, the method comprising the steps of:
holding the disc substrate in a positioned state, and applying ultrasonic
vibrations to portions of a rim part of the recess of the disc substrate while the magnetic
5  metal member is placed in the recess of the disc substrate to deform the portions of the
rim part to extend radially inwardly into the recess and over an outer rim of the

magnetic metal member and thereby capture the magnetic metal member within the

recess.
12. A method as claimed in claim 11 wherein the ultrasonic vibrations are
10 applied in a plane in a direction parallel to the major surfaces of the disc substrate.
13. A method as claimed in claim 11 wherein the ultrasonic vibrations are

applied in a plane in a direction perpendicular to the major surfaces of the disc

L PR

substrate.

14. A method as claimed in claim 11 wherein the ultrasonic vibrations are

[ ER

P 15 in the range of from 15 to 50 kHz.

ey

S 15.  An optical disc comprising:
a disc substrate having a centre opening and a recess in one major surface
‘ thereof, the recess having a radial centre substantially coaxial with the centre of the
centre opening, and
20 a magnetic metal member placed in the recess in the disc substrate,
the disc substrate having one or more lugs protruded radially inwardly from the
E‘ major surface within the recess towards the inside of the recess so as to extend over an
outer rim part of the magnetic metal member,
1 wherein the distance between a bottom of the recess and the lug is selected to
25  be larger than the thickness of the oufer rim part of the magnetic metal member.
16. An optical disc as claimed in claim 15 wherein the magnetic metal
member is in the form of a disc of a diameter less than the inner diameter of the recess.

T~ 17. An optical disc comprising:

[N:\iibecl004 28:mx



it e o

T L I e .

? o ek

G ek i

. 3
ey eee
-

Y

"¢ SmoPesssesan
“a eee

15

20

25

-30 -

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and —

a magnetic metal member placed in the recess in the disc substrate,

the disc substrate having one or more lugs protruded radially inwardly from the
major surface within the recess towards the inside of the recess so as to extend over on
outer rim part of the magnetic metal member,

wherein the distance between a bottom of the recess and the lug is selected to
be larger than the thickness of the outer rim part of the magnetic metal member.

18. An optical disc as claimed in claim 17 wherein the magnetic metal
member is in the form of a disc of a diameter less than the inner diameter of the recess.

19. An optical disc comprising:

a disc substrate having a protuberance on one major surface thereof for
surrounding a centre hole and a recess on the opposite major surface thereof having a
radial centre substantially coaxial with the centre of the centre hole, and

a magnetic metal member which includes a central planar area and a setting
area on an outer periphery of the planar area, the setting area being parallel to the
plapar area and connected thereto by an upstanding wall section, the magnetic metal
member being placed within the recess,

the disc substrate having one or more lugs protruded radially inwardly from the
opposite major surface within the recess towards the inside of the recess for overlying a
part of the setting area,

wherein the distance between a bottom of the recess and the lug is selected to
be larger than the thickness of the outer rim part of the magnetic metal member.

20. An optical disc as claimed in claim 19 wherein the magnetic metal
member is in the form of a disc of a diametet less than the inner diameter of the recess.

21. An optical disc comprising:

IN:\libecl00428:mxi
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a disc substrate having a centre hole and a recess in one major surface thereof,
the recess having a radial centre substantially coaxial with the centre of the centre hole
and a rim which is coplanar with the one major surface, and

a magnetic metal member placed in the recess in the disc substrate, the

5  magnetic metal member having no part which protrudes out of the recess above the rim

and further having a radially outer edge which is positioned below the rim, and

wherein the disc substrate has one or more lugs in the form of a deformed
portion of the rim which protrudes radially inwardly from the rim within the recess so
as to extend over the outer edge of the magnetic metal member without extending out of

10 the recess.

%
3
g
i
]

22. An optical disc according to claim 21, further comprising:
an annular protuberance on another major surface of the disc substrate, for
coaxially surrounding the centre hole and the recess on the opposite major surface, the

annular protuberance increasing the thickness of the disc substrate in order to

ikl " BB INAAT T

15 accommodate the recess.
¢ 23. An optical disc according to claim 21, wherein the magnetic metal
member comprises:
a central planar area and a setting area on the rim, the setting area being
parallel to the planar aréa and connected thereto by an upstanding wall section.
20 24. An optical disc substantially as described herein with reference to
Figs. 4 to 9, or Figs. 10 to 18, or Figs. 19 to 24 of the accompanying drawings.

25. A method for holding a magnetic member of a disc substrate

ol
Rl ppiisassanacs o o o

exhibiting light transmitting properties substantially as described herein with reference

to Figs. 4 to 9, or, Figs. 10 to 18, or, Figs 19 to 24 of the accompanying drawings.

25
DATED this first Day of December 1995
Seny Corporation
Patent Attorneys for the Applicant
T T‘I{.- . SPRUSON & FERGUSON
D7y \

IN:Mibee]00428:mxt

— . — - - - e —— ot ek s e oadlde s e a e o i Gl -



4

=

P

e 48

10

Disc for Recording Information Signals
Abstract

A disc (1> for recording information signals includes a disc
substrate (2) of a synthetic resin having a center hole (3) and an
information signal recording layer formed on one major surface (2a) and a
magnetic plate (5) arranged on the major surface (2a) for closing the
center hole (3). A recess (6) for accommodating the magnetic plate (5)
is formed on the major surface (2a) of the disc substrate (2) for
surrounding the center hole (3). At least a part of the rim (6a) of the
recess (6) is thermally deformed for forming one or more lugs (11) for

holding the magnetic plate (5) disposed in the recess (6) with respect to
the disc substrate (2) by the Tug(s) (11).

Figures 4 and 8
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