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CHUCKING DEVICE AND BRUSHLESS
MOTOR AND DISC DRIVING DEVICE IN
WHICH THE CHUCKING DEVICE IS
INSTALLED

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of U.S. applica-
tion Ser. No. 11/491,965 filed Jul. 25, 2006, which is based
upon and claims the benefit of priority from the prior Japanese
Patent Application No. 2005-215437 filed Jul. 26, 2005 and
Japanese Patent Application No. 2006-185842 filed Jul. 5,
2006, the entire contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a chucking device
for making a disc having a disc shape freely attachable and
detachable and a brushless motor and a disc driving device in
which the chucking device is installed.

[0004] 2. Description of the Related Art

[0005] In recent years, development of DVD having large
capacity as a next-generation DVD (Digital Versatile Disc)
for recording a high-quality image demanding a large capac-
ity has been aggressively promoted. In the high-capacity
DVD, the high capacity is realized in such a manner that a
track pitch is changed from 0.64 um which was convention-
ally adopted to 0.32 um which is a half of the conventional
length, and a blue-violet laser having a short wavelength is
correspondingly used as a laser for recording and reproduc-
tion in place of a red laser having a long wavelength which
was conventionally used so that a recording density is
increased. Further, the high-capacity DVD is rotated at such a
high speed as 10,000 rotations per minute so that a recording
speed is increased and a high double speed is realized in the
DVD.

[0006] In order to retain the recording disc such as the
high-capacity DVD, a brushless motor provided with a
chucking device for retaining an inner peripheral edge of a
central through hole of the recording disc using a plurality of
retaining parts having a claw shape or the like and energized
by a spring was conventionally adopted.

[0007] However, in the chucking device for retaining the
recording disc using the plurality of claws, in which only the
retaining parts having the claw shape or the like and radially
protruded are used to retain the inner peripheral edge of the
central through hole of the recoding disc, each retaining part
has a different retaining force for retaining the inner periph-
eral edge of the central through hole of the recording disc. As
aresult, an aligning accuracy of the recording disc is deterio-
rated when the recording disc is rotated at such a high speed
as 10,000 rotations per minute or in the case where a balanc-
ing performance of the recording disc is remarkably inferior.
Due to the disadvantage, the high-capacity DVD as the next-
generation DVD possibly included the disadvantage that an
error occurred in recording and reproduction.

[0008] In addition to the foregoing disadvantage, in the
chucking device, in the case where the recording disc loses
even a slight balance when rotated at such a high speed as
10,000 rotations per minute, the retaining parts and the inner
peripheral edge of the central through hole of the recording
disc strongly abut each other in one direction by a centrifugal
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force. This makes positions at which the retaining parts and
the recording disc abut each other shifted, which also shifts a
position of the recording disc. As a result, a recording/repro-
ducing position changes in an initial stage of the rotation and
during the rotation, which possibly caused an error in the
recoding and reproduction. The worst possible incident was
that the recording disc was possibly disengaged from the
chucking device. Further, such a phenomenon that the record-
ing disc and the retaining parts unfavorably bite into each
other and move together is generated under the influence of
the centrifugal force. When the biting phenomenon is gener-
ated, a force which returns a cone part to its original position
is enhanced by a reaction generated from the phenomenon,
and the recording disc is rapidly returned to its original retain-
ing position at a moment when the force becomes stronger
than the force in the meshing direction. As a result, the drastic
position shift of the recording disc makes it impossible for a
reading function of the recording disc to follow the position
shift of the recording disc, which may cause an error in the
recording and reproduction. Further, if the retaining force of
the recording disc is weak, a vibration is generated between
the recoding disc and the chucking device when the recording
disc is rotated at a high speed. The vibration makes the record-
ing disc rotate while moving the disc by a minute distance,
which also possibly caused an error in the recording and
reproduction.

BRIEF SUMMARY OF THE INVENTION

[0009] A chucking device according to the present inven-
tion is characterized in that a material having a high slidability
with respect to a disc constitutes a cone part in contact with
the disc.

[0010] The cone part is a member which is made to abut an
inner peripheral surface of a central through hole of the disc
so that the disc is aligned to a central position and retained
there.

[0011] Inaconventional chucking device of the same type,
a metal member, for example, was used as the material con-
stituting the cone part in order to firmly retain the disc.
[0012] In the present invention, the slidability is aggres-
sively imparted between the cone part and the disc. Accord-
ingly, displacement of the disc with respect to the cone part
can be prevented particularly when the disc is rotated at a high
speed, and the disc can be more smoothly led to the central
position of the chucking device when the disc is attached.
[0013] A surface roughness Ry of the cone part desirably
satisfies approximately 5 um Ry approximately 20 um. Fur-
ther, it is desirable that the disc be made of polycarbonate, and
a coefficient of static friction p at a part where the cone part
and the disc abut each other satisfy approximately
0.15=p=approximately 0.30.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a schematic sectional view in an axial
direction of a brushless motor according to a preferred
embodiment of the present invention.

[0015] FIG. 2 is an enlarged view of a chucking device
shown in FIG. 1.

[0016] FIG. 3 is a graph showing a result of a test for
measuring a frictional force when a surface roughness is
increased.
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[0017] FIG.4isagraph showing a result of measurement of
a spring force necessary for preventing occurrence of an error
in the disc at respective numbers of rotations.

[0018] FIG. 5 shows a test result in which the disc was
repeatedly attached and detached depending on materials
used for the cone part.

[0019] FIG. 6 Shows a schematic sectional view in the axial
direction, which shows a state where the laminated disc D is
placed in FIG. 2.

[0020] FIG. 7 shows a state where a laminated disc is
attached to the chucking device shown in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

Overall Structure of Brushless Motor

[0021] A brushless motor according to the present inven-
tion is described referring to FIG. 1. FIG. 1 is a schematic
sectional view illustrating a preferred embodiment of the
brushless motor according to the present invention.

[0022] First, a fixed member is described.

[0023] An annular step part 11 is provided on a lower sur-
face of a sleeve retaining member 10 having a cylindrical
shape provided with a bottom and an opening in an upper
direction and formed by means of oil-impregnated sintering.
An annular washer 20 is provided on an upper surface of the
annular step part 11 so as to abut the surface, while a disc
washer 21 is provided at the bottom part 12 of the annular step
part 11 so as to abut the part.

[0024] A cylindrical sleeve 30 is fixedly provided so as to
abut an inner peripheral surface of a cylindrical part 13 of the
sleeve retaining section 10 and an upper surface of the annular
washer 20. The sleeve 30 is made of an oil-impregnated
sintered material. An upper end part of the cylindrical part 13
is provided with an extended part 14 extending radially out-
ward, and an inner periphery annular step part 15 is formed on
an inner-peripheral side of the extended part 14. A washer 40
is provided in the inner periphery annular step part 15 so as to
cover an upper surface of the sleeve 30. The washer 40 is
provided in order to lead oil oozed from the sleeve 30 back to
the sleeve 30 again.

[0025] An armature 50 formed in an annular shape is
secured to an outer peripheral surface of the cylindrical part
13 of the sleeve retaining section 10. On a lower side of the
armature 50, a mounting plate 60 for securing the brushless
motor to the other components is secured to the outer periph-
eral surface of the cylindrical part 13. A circuit substrate 70
for controlling rotation of the brushless motor is secured to an
upper surface of the mounting plate 60.

[0026] Next, a rotational member is described.

[0027] A shaft 80 is insertably provided on an inner periph-
eral surface of the sleeve 30, and the sleeve 30 rotatably
supports the shaft 80. To an upper part of the shaft 80 are
secured a cylindrical rotor holder 90 having a cap and an
opening in a lower direction so as to externally surround the
sleeve retaining section 10, sleeve 30 and armature 50. A
preload magnet 100 having an annular shape is secured to a
surface of a cap part 91 of the rotor holder 90 axially facing
the extended part 14 of the sleeve retaining section 10. Fur-
ther, a rotor magnet 110 having an annular shape is secured to
an inner peripheral surface of a cylindrical part 92 of the rotor
holder 90. An inner peripheral surface of the rotor magnet 110
and an outer peripheral surface of the armature 50 face each
other with a radial interval therebetween.
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[0028] A chucking device 120 for aligning and retaining a
disc having a disc shape (not shown) is secured to an upper
surface of the cap part 91 of the rotor holder 90.

[0029] When a current is supplied to the armature 50 from
outside, the armature 50 generates a magnetic field, and the
rotational member, which obtains a driving force through an
interaction between the magnetic field and the rotor magnet
110, is rotated.

Structure of Chucking Device

[0030] A structure of the chucking device 120, which is a
main component of the present invention, is described refer-
ring to FIG. 2. FIG. 2 is an enlarged view of the chucking
device 120 shown in FIG. 1. A dotted and dashed line shown
in FIG. 2 denotes a central axis which is a rotational axis. FIG.
3 is a graph showing a frictional coefficient with respect to a
surface roughness measured according to a frictional coeffi-
cient measuring method defined by the Japanese Industrial
Standards. FIG. 4 is a graph showing a spring force necessary
for number of rotations per unbalancing load of the disc.
[0031] Referring to FIG. 2, the chucking device 120
includes a turn table 121 on which the disc is placed, a cone
part 122 for retaining the disc, a spring 123 for axially ener-
gizing the cone part 122, and a yoke section 124 which is a
movement regulator for regulating an axial movement of the
cone part 122.

[0032] The disc is placed on the turn table 121 while an
inner peripheral edge of a central through hole thereof is
retained by the cone part 122. An upper surface of the disc is
controlled by a clamp (not shown) so that the disc is further
retained.

1) Turn table

[0033] The turn table 121 secured to the upper surface of
the cap part 91 of the rotor holder 90 has a central through hole
and is position-secured to be concentric to the rotational axis
when pressed into the shaft 80. Three recessed portions
respectively deepened from the outer side toward the center
and having different diameters are formed at a central part of
the turn table 121, and they are respectively referred to, from
the inner side, as a first recessed portion 121a, a second
recessed portion 1215 and a third recessed portion 121c.
These recessed portions serve to house the cone part 122
without applying any restriction to the movement of the cone
part 122 when the cone part 122 moves downward. Further, an
annular disc rubber 125 made of an elastic material such as
rubber, which serves as a surface on which the disc is placed,
is secured an outer-peripheral side upper surface of the turn
table 121.

2) Cone Part

[0034] The cone part 122 provided on an upper side in
comparison to the three recessed portions of the turn table 121
comprises a sliding part 1224 having a central through hole
and a sliding surface on an inner periphery thereof, a coupling
part 1225 extending radially outward and axially upward, and
a retaining part 122¢ for retaining the disc.

[0035] Throughhole ofthe sliding part 122a is inserted into
an outer peripheral surface of the shaft 80 to be concentric to
the central axis. The sliding surface, which is the inner periph-
eral surface of the through hole and slides with the shaft 80,
faces the outer peripheral surface of the shaft 80 with a very
small radial interval therebetween. In the case where a sliding
agent is filled into the very small interval, the cone part 122
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can more smoothly axially move. Thereby, the disc can be
smoothly attached and detached.

[0036] An upper surface of the retaining part 122¢ is a
tilting surface tilting downward toward the outer side includes
a guiding part 122¢1 for guiding the disc in an aligning
manner and an abutting portion 122¢2 for abutting and retain-
ing the disc, which is a tilting surface provided more radially
outward than the guiding part 122¢1 and tilting through an
angle changed further downward.

[0037] The cone part 122 is made of a resin material. A
coefficient of static frictional between an outer peripheral
surface of the abutting portion 122¢2 of the retaining part
122¢ and the inner peripheral surface of the central through
hole of the disc is smaller than a coefficient of static frictional
between the outer peripheral surface of the abutting portion
122¢2 and the central through hole of the disc in the case
where the cone part 122 is made of a metal material.

[0038] An angle ¢ formed by the tilting surface of the
abutting portion 122¢2 and the central axis as the rotational
axis is desirably at least 12 degrees and at most 15 degrees
(preferably 13.5 degrees). In the case where the angle range is
set, an influence generated by a centrifugal force acting on the
abutting portion 122¢2 when the disc is rotated at a high speed
can be reduced. In particular, a component of force acting on
the abutting portion 122¢2 axially downward due to the cen-
trifugal force can be reduced. The downward movement of
the cone part 122 can be thereby controlled, which conse-
quently controls the displacement of the disc. The angle ¢ is
preferably as close to 0 degree as possible so that the force
participating in the centrifugal-force direction can be con-
trolled by the tilt. However, the angle desirably stays in the
foregoing range in order to retain the discs of any type
because a diameter of the central through hole of the disc is
variable to a certain extent depending on the type of the disc.
When the angle is at most the foregoing degree, the disc and
the cone part may unfavorably bite into each other, resulting
in the position-shift of the disc. Further, the disc having the
central through hole whose diameter is large cannot obtain a
necessary retaining force. When the angle is at least the
degree, the positions of the disc and the cone part 122 shift
relative to each other under the influence of the centrifugal
force because the disc loses its balance. More specifically, the
force acts on the abutting portion 122¢2 due to the influence
of'the centrifugal force, which moves the cone part 122 down-
ward, and the disc, thereby moves to the upper side of the cone
part 122, may be disengaged from the chucking device 120.
[0039] A surface roughness Ry of the tilting surface of the
abutting portion 122¢2 is in the rage of Ry=5 um-20 um
(preferably, Ry=10 um-15 um). The surface roughness Ry is
a value obtained in such a manner that a reference length is
retrieved from a roughness curve in a direction of an average
line, and a distance between a top line and a bottom line of the
retrieved part is measured in a direction of a longitudinal
magnification of the roughness curve.

[0040] Referring to FIG. 3, a relationship between the sur-
face roughness and the frictional force is described. FIG. 3 is
a graph showing a result obtained in such a manner that the
disc is placed on resin, a bell having a predetermined weight
(which is shown by load in the drawing) is placed thereon, and
a load at a moment when the bell is horizontally pulled and
starts to move is measured as the frictional force.

[0041] It is known from the graph of FIG. 3 that the fric-
tional force is reduced as the surface roughness is increased.
Referring to the load of each bell, the frictional force is high
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when the surface roughness is at most 5 um, while the fric-
tional force is drastically reduced as the surface roughness is
increased in the graph. However, the frictional force is gradu-
ally reduced as the surface roughness is increased when the
surface roughness is at least 5 um. Therefore, when the sur-
face roughness is set to atleast 5 um, a low frictional force can
be stably obtained. As a result, the frictional coefficient
between the abutting portion 122¢2 and the recording disc can
be reduced, and a vibration between the disc and the cone part
122 can be controlled. The axial and radial displacements of
the disc, which result from the action of the downward force
on the disc and the abutting portion 122¢2 generated in con-
sequence of the disc and the abutting portion 122¢2 of the
cone part 122 biting into each other due to the vibration, can
be prevented. Then, the disc can be prevented from rapidly
returning to its original position due to the displacements.
Therefore, occurrence of an error in the recording and repro-
duction when the disc is rotated at a high speed can be pre-
vented.

[0042] When the surface roughness is larger than 20 pm,
the inner peripheral edge of the central through hole of the
disc and the abutting portion 122¢2 of the cone part 122
scrape each other when the disc is attached and detached,
which wears the contact surfaces thereof when the disc is
attached and detached. As a result, the position of the disc
may axially shift when a large number of discs are repeatedly
attached and detached.

[0043] Therefore, the surface roughness Ry of the tilting
surface of the abutting portion 122¢2 is desirably in the range
of Ry=5 um-20 pm (preferably, Ry=10 um-15 um) so that the
abutting portion can stably abut the disc with a small fric-
tional force and the wear of the abutting portion 122¢2 and the
central through hole of the disc can be prevented. Further-
more an axial surface roughness Rya of the abutting portion in
the cone part satisfies the relationship of approximately 5
um=Ry=20 um. Here, the Rya is measured along the axial
direction of the tilting surface of the abutting portion 122¢2.
[0044] The surface roughness of the tilting surface of the
abutting portion 122¢2 is desirably formed when a molding
die is formed. In particular, a surface roughness of the mold-
ing die at a position where the abutting portion 122¢2 is
formed is roughened so that the surface roughness of the
tilting surface of the abutting portion 122¢2 can be formed at
the same time as the formation of the molding die. Thereby, a
step of adjusting the surface roughness in the range of Ry=5
um-20 pm, which is to be implemented after the molding die
is formed, can be omitted, which controls a processing cost of
the cone part 122.

3) Spring

[0045] A spring 123 provided on an upper surface of the
second recessed portion 1215 of the tune table section 121
and abutting a lower side of the retaining part 122¢ of the cone
part 122 to thereby support the cone part 122. The spring 123
is made of a material having a superior elasticity such as a coil
spring or an elastic resin spring. In the present preferred
embodiment, the coil spring is adopted.

[0046] FIG. 4 is a graph showing a spring force which
makes the disc disengaged from the chucking device 120
during the rotation at respective numbers of rotations.
[0047] Referring to FIG. 4, the spring force of the spring
123 is desirably in the range of at least 1.2 N and at most 2.0
N (preferably, 1.5N). Because the device was conventionally
used for a low-speed rotation, the influence of the centrifugal
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force of the disc was small, and the spring force was corre-
spondingly small. However, in the disc demanding such a
high-speed rotation as 10,000 rotations per minute such as the
high-capacity DVD, the disc strongly abuts the abutting por-
tion 122¢2 of the cone part 122, and the component of force
resulting from the centrifugal force caused by the unbalanced
disc is exerted axially downward. The conventional spring
force was at most 1.2 N, which was small, a reaction against
the component of force exerted axially downward, which
results from the centrifugal force, was weak, which made it
easy for the cone part 122 to move downward, and the disc
quite possibly jumped out of the cone part 122. The disc can
be thus easily removed from the cone part 122 when the
spring force is smaller than 1.2 N. Therefore, it is necessary to
set the spring force to a large value in order to counteract the
component of force exerted axially downward resulting from
the centrifugal force. However, when the spring force is larger
than 2.0 N, on the contrary, the abutting force between the
abutting portion 122¢2 ofthe cone part 122 and the disc is too
large, which makes it difficult to attach the disc to the chuck-
ing device 120. Therefore, the spring force is set to atleast 1.2
N and at most 2.0 N referring to the graph (preferably, 1.5 N)
so that the downward movement of the abutting portion 122¢2
due to the centrifugal force of the disc can be prevented. As a
result, the motor capable of preventing the displacement and
disengagement of the disc and having a high reliability can be
provided.

4) Yoke Section

[0048] The yoke section 124 formed by the magnetic mem-
ber placed on the upper part of the cone part 122 is pressed
into the shaft 80 and secured thereto to thereby restrict the
axially upward movement of the cone part 122. A magnetic
attraction force between the magnet installed on the clamp
side and the yoke section serves as one of factors for retaining
the disc as a clamp force.

5) Coefficient of Static Friction

[0049] The coefficient of static friction between the inner
peripheral edge of the central through hole of the disc and the
abutting portion 122¢2 of the cone part 122, which are made
of polycarbonate, is set to at least 0.15 and at most 0.30
(preferably, around 0.20). When the coefficient of static fric-
tion is set to at least 0.15, the frictional force of a certain level
can be secured between the disc and the cone part 122. Then,
the disc can be prevented from sliding relatively axially
upward even though the disc strongly abuts the cone part 122
in one direction due to the influence of the centrifugal force
thereof and the cone part 122 thereby moves axially down-
ward. As a result, the disc can be prevented from popping out
of the chucking device 120. Further, when the coefficient of
static friction is set to at most 0.30, the disc and the cone part
122 can be prevented from biting into each other, which is
caused by the centrifugal force of the disc. As a result, the
sudden position shift of the disc can be controlled so that
occurrence of an error in the recording and reproduction
when the disc is rotated at a high speed can be prevented.

6) Material for Cone part

[0050] Referring to FIG. 5, a material for the cone part 122
is described. FIG. 5 shows a result of the disc displacement
before and after a test in which the disc was attached and
detached 30,000 times at normal temperature. FIG. 5 further
shows comparison of the cone part 122 made of polycarbon-
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ate (hereinafter, referred to as PC), polycarbonate including
glass (hereinafter, referred to as PC (including glass) and
polyacetal resin (hereinafter, referred to as POM).

[0051] Referring to FIG. 5, the disc displacements in the
case of all of the materials used before the test were: 0 mm for
PC; 0.025 mm for POM; and 0.025 mm for PC (including
glass), which showed a very little difference in the respective
materials. However, after the test, the disc displacements in
the case of PC and PC (including glass) were respectively
0.125 um and 0.075 um, which showed large increases. In
comparison to these materials, the disc displacement was
0.025 before and after the test in the case of POM, and it is
known from the result that there was no difference before and
after the test. The frictional coefficient was low in the case of
POM in comparison to PC and PC (including glass), which
reduces the abutting force with respect to the disc. As a result,
the disc and the cone part 122 can be prevented from biting
into each other. Therefore, the disc displacement before and
after the test, which is shown in the result of FIG. 5, can be
controlled. Based on the foregoing outcome, POM is prefer-
ably used as the material for the cone part 122.

7) Relationship Between Laminated Disc and Cone Part

[0052] Referring to FIG. 6, a positional relationship
between a laminated disc D placed on the upper surface of the
rubber 125 as the placement surface and the cone part 122 is
described. FIG. 6 is a schematic sectional view in the axial
direction, which shows a state where the laminated disc D is
placed in FIG. 2.

[0053] The laminated disc D includes a lower-side disc
substrate D1 on the rubber-125 side and an upper-side disc
substrate D2 laminated on an upper surface of the lower-side
disc substrate D1. Central through holes Dla and D2a are
formed in the lower-side disc substrate D1 and the upper-side
disc substrate D2.

[0054] A curved surface part 122¢3 protruded radially out-
ward is formed in a part where the abutting portion 122¢2 and
the guiding part 122¢1 are coupled with each other in the cone
part 122. In the presence of the curved surface part 122¢3, the
lower-side disc substrate D1 of the laminated disc D can be
favorably guided from the guiding part 122¢1 to the abutting
portion 1222.

[0055] A border part BL between the lower-side disc sub-
strate D1 and the upper-side disc substrate D2 radially over-
laps with the curved surface part 122¢3. Therefore, the upper-
side disc substrate D2 radially overlaps with the guiding part
122¢1 and is provided radially in vicinity of the guiding part
122¢1. More specifically, a dimension of a radius from a point
C1 at which a virtual plane including the upper surface of the
rubber 125 as the placement surface and the abutting portion
1222 intersect with each other to a nodal line CJ1 at which a
straight line vertical to a rotational axis J1 and the rotational
axis J1 intersect with each other is arranged to be substantially
equal to or smaller than a radius of the central through hole
D1a of the lower-side disc substrate D1. By a thickness of the
lower-side disc substrate D1, a dimension of a radius from a
point C2 at which the boundary part B[ which is a second
virtual plane distant from the nodal line CJ1 axially upward
and a local surface part 122¢3 which is the outer peripheral
surface of the cone part 122 intersect each other to a nodal line
CJ2 at which a straight line vertical to the rotational axis J1
and the rotational axis J1 is arranged to be smaller than a
radius of the central through hole D2a of the upper-side disc
D2 by an amount equal to or larger than a maximum shift
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amount at a radial position which the upper-side disc sub-
strate D2a is allowed to have relative to the lower-side disc
substrate D1. Therefore, the upper-side disc substrate D2
makes no contact with the abutting portion 122¢2, and the
lower-side disc substrate D1 can be used as the basis of the
alignment. Thereby, reduction of an aligning accuracy, which
occurs when the lower-side disc substrate D1 and the upper-
side disc substrate D2 contact with each other, can be con-
trolled.

[0056] The lower-side disc substrate D1 alone is used for
the alignment, while the upper-side disc substrate D2 is pre-
vented from making the contact by the guiding part 122¢1.
Therefore, the angle ¢ formed by the abutting surface 122¢2
and the rotational axis J1 can be set without any regard to a
possible shift when the upper-side disc substrate D2 is lami-
nated.

8) Disc Driving Device

[0057] Referring to FIG. 7, a preferred embodiment of the
disc driving device according to the present invention is
described. FIG. 7 is a schematic sectional view in the axial
direction illustrating the preferred embodiment of the disc
driving device.

[0058] Referring to FIG. 7, a disc driving device 200
includes a housing cabinet 201, a brushless motor 203 which
is placed in the housing cabinet 201 and rotates a detachable
disc 202 in a predetermined direction, an optical pickup
mechanism 204 for recording and reproducing information at
a required position of the disc 202, an optical pickup move-
ment mechanism 205 capable of moving the optical pickup
mechanism 204 in a predetermined direction vertical to the
rotational axis J1 of the brushless motor 203, a clamp member
206 for pressing the disc 202 from the axially upper direction
and retaining it, and a tray 207 for inserting and discharging
the disc 202.

[0059] The optical pickup mechanism 204 is a mechanism
for recording and reproducing the information with respect to
the disc 202 using a laser light, and mainly includes a light
source, an optical system for introducing the laser light from
the light source to the disc 202, and a light-receiving element
for receiving a reflected light from the disc 202, and the like.
[0060] The optical pickup movement mechanism 205
includes a gear train for coupling the optical pickup mecha-
nism 204 and the optical pickup movement mechanism 205,
and a motor for driving the gear train.

[0061] The clamp member 206 is provided at a substan-
tially same position as that of the rotational axis J1 and axially
movable. In a state where the disc 202 is placed in the chuck-
ing device 203a of the brushless motor 203 and aligned, the
clam member 206 moves axially downward, and presses the
disc 202 from the axially upward direction to thereby retain
the disc 202.

[0062] The preferred embodiment of the present invention
was so far described, however, the present invention is not
limited thereto and can be variously modified within the
scope of its right.

[0063] For example, in the preferred embodiments, the
sleeve 30 supports the shaft 80, however, the present inven-
tion is not limited thereto. A ball bearing may alternatively
support the shaft 80.

[0064] Further, in the preferred embodiments, POM is used
as the material for the cone part 122, however, the present
invention is not limited thereto. A material having a high
slidability, such as PEEK (polyetherkelton etherketone), PPS
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(polyphenylene sulfide), TPE (thermoplastic elastomer) or
nylon-based material, may be used as the material.

What is claimed is:

1. A chucking device capable of attaching a disc having a
central through hole rotating around a predetermined rota-
tional axis in a detachable manner, the chucking device com-
prising:

a turn table provided to be concentric to the rotational axis
and having a placement surface on which the disc is
placed;

a cone part axially movable including an abutting portion
positioned on an upper-surface side of the turn table, the
abutting portion having a tilting surface a diameter of
which increases along axially downward direction and
retains an inner peripheral surface of the central through
hole of the disc with pressure approximately uniform in
a circumferential direction;

a guiding portion which is a portion of the cone part, the
upper-surface having a shape ofa side face of a truncated
cone with a diameter of which increases along axially
downward direction, a radially outer edge of the upper-
surface connected to the abutting portion at the upper-
edge thereof from an axially upper direction;

a spring provided between the turn table and the cone part,
the spring applying pressure to the cone part toward
axially upward direction; and

an end part provided on an upper-surface side of the cone
part, inhibiting the movement toward the upper direction
beyond a predetermined position; wherein

at least a surface of the abutting portion of the cone part is
made of a resin material which shows a smaller frictional
coefficient against the inner peripheral surface of the
central through hole of the disc than a frictional coeffi-
cient of a metal material thereagainst.

2. The chucking device as claimed in claim 1, wherein the

cone part is made of polyacetal or acetal resin.

3. The chucking device as claimed in claim 1, wherein an
angle ¢ formed by the tilting surface of the abutting portion in
the cone part and the rotational axis satisfies the relationship
of approximately 12 degrees=¢=approximately 15 degrees.

4. The chucking device as claimed in claim 1, wherein a
surface roughness Ry of the cone part satisfies the relation-
ship of approximately 5 um=Ry=approximately 20 pum.

5. The chucking device as claimed in claim 1, wherein an
axial surface roughness Rya of the abutting portion in the
cone part satisfies the relationship of approximately 5
pm=Rya=approximately 20 pm.

6. The chucking device as claimed in claim 3, wherein a
spring force F of the spring satisfies the relationship of
approximately 1.2N=F=approximately 2.0N.

7. The chucking device as claimed in claim 1, wherein the
disc is made of polycarbonate, and

a coefficient of static friction 1 between the central through
hole of the disc and the abutting portion of the cone part
satisfies the relationship of approximately 0.15 approxi-
mately 0.30.

8. A brushless motor for rotating a disc having a central

through hole comprising:

a chucking device as claimed in claim 1;

a rotational member to which the chucking device is
secured, the rotational member integrally rotating
around the rotational axis;

a fixed member having a bearing part for rotatably support-
ing the rotational member;
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a rotor magnet rotating integrally with the rotational mem-
ber; and

a stator facing the rotor magnet, the stator generating a
driving force in a direction of the rotation around the
rotational axis.

9. A disc driving device in which a blushless motor for
rotating a disc having a central through hole is equipped,
comprising:

a blushless motor as claimed in claim 8;

apickup mechanism for recording and reproduction infor-
mation with respect to the disc;

a clamp member for retaining the disc by sandwiching the
disc between itself and the placement surface;

a disc movement mechanism for moving the disc to the
placement surface; and

a housing cabinet for housing the pickup mechanism, the
clamp member and the disc movement mechanism.

10. A chucking device capable of attaching a disc having a
central through hole rotating around a predetermined rota-
tional axis in a detachable manner, the chucking device com-
prising:

aturn table provided to be concentric to the rotational axis
and having a placement surface on which the disc is
placed;

a cone part axially movable including an abutting portion
positioned on an upper-surface side of the turn table, the
abutting portion having a tilting surface a diameter of
which increases along axially downward direction and
retains an inner peripheral surface of the central through
hole of the disc with pressure approximately uniform in
a circumferential direction;

a guiding portion which is a portion of the cone part, the
upper-surface having a shape of a side face of atruncated
cone with a diameter of which increases along axially
downward direction, a radially outer edge of the upper-
surface connected to the abutting portion at the upper-
edge thereof from an axially upper direction;

a spring provided between the turn table and the cone part,
the spring applying pressure to the cone part toward
axially upward direction; and

an end part provided on an upper-surface side of the cone
part, inhibiting the movement toward the upper direction
beyond a predetermined position; wherein

a surface roughness Ry of the cone part satisfies the rela-
tionship of approximately 5 um=Ry=approximately 20
pm.

11. The chucking device as claimed in claim 10, wherein an
axial surface roughness Rya of the abutting portion in the
cone part, the Rya being measured along the axial direction,
satisfies the relationship of approximately 5 pm=Ry=20 pm.

12. The chucking device as claimed in claim 10, wherein

the disc is made of polycarbonate, and

acoefficient of static friction L between the inner surface of
the central through hole of the disc and that of the abut-
ting portion of the cone part satisfies the relationship of
approximately 0.15=p=approximately 0.30.

13. A brushless motor for rotating a disc having a central

through hole comprising:

a chucking device as claimed in claim 10;

a rotational member to which the chucking device is
secured, the rotational member integrally rotating
around the rotational axis;

a fixed member having a bearing part for rotatably support-
ing the rotational member;
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a rotor magnet rotating integrally with the rotational mem-
ber; and

a stator facing the rotor magnet, the stator generating a
driving force in a direction of the rotation around the
rotational axis.

14. A disc driving device in which a blushless motor for
rotating a disc having a central through hole is equipped,
comprising:

a blushless motor as claimed in claim 13;

a pickup mechanism for recording and reproducing infor-

mation with respect to the disc;

a clamp member for retaining the disc by sandwiching the
disc between itself and the placement surface;

a disc movement mechanism for moving the disc to the
placement surface; and

a housing cabinet for housing the pickup mechanism, the
clamp member and the disc movement mechanism.

15. A chucking device capable of attaching a disc having a
central through hole rotating around a predetermined rota-
tional axis in a detachable manner, the chucking device com-
prising:

a turn table provided to be concentric to the rotational axis
and having a placement surface on which the disc is
placed;

a cone part axially movable including an abutting portion
positioned on an upper-surface side of the turn table, the
abutting portion having a tilting surface a diameter of
which increases along axially downward direction and
retains an inner peripheral surface of the central through
hole of the disc with pressure approximately uniform in
a circumferential direction;

a guiding portion which is a portion of the cone part, the
upper-surface having a shape ofa side face of a truncated
cone with a diameter of which increases along axially
downward direction, a radially outer edge of the upper-
surface connected to the abutting portion at the upper-
edge thereof from an axially upper direction;

a spring provided between the turn table and the cone part,
the spring applying pressure to the cone part toward
axially upward direction; and

an end part provided on an upper-surface side of the cone
part, inhibiting the movement toward the upper direction
beyond a predetermined position; wherein

the disc is made of polycarbonate, and

a coefficient of static friction p between the surface of the
central through hole of the disc and that of the abutting
portion of the cone part satisfies the relationship of
approximately 0.15=p=approximately 0.30.

16. A brushless motor for rotating a disc having a central

through hole comprising:

a chucking device as claimed in claim 15;

a rotational member to which the chucking device is
secured, the rotational member integrally rotating
around the rotational axis;

a fixed member having a bearing part for rotatably support-
ing the rotational member;

a rotor magnet rotating integrally with the rotational mem-
ber; and

a stator facing the rotor magnet, the stator generating a
driving force in a direction of the rotation around the
rotational axis.

17. A disc driving device in which a blushless motor for

rotating a disc having a central through hole is equipped,
comprising:
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a blushless motor as claimed in claim 16;

apickup mechanism for recording and reproduction infor-
mation with respect to the disc;

a clamp member for retaining the disc by sandwiching the
disc between itself and the placement surface;
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a disc movement mechanism for moving the disc to the
placement surface; and

a housing cabinet for housing the pickup mechanism, the
clamp member and the disc movement mechanism.
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