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(57) ABSTRACT 
There is disclosed a medium attaching device and a disk 
drive apparatus Which are suited for a compact and light 
Weight design and a thin design, and are capable of auto 
matic attachment of a disk. The device includes a rotary 
support device for holding a disk medium thereon, and a 
rotation drive device for rotating the rotary support means so 
as to rotate the disk medium. The rotation drive device 
includes a reciprocally-moving device for reciprocal move 
ment in a direction of an axis of a rotation shaft. The rotary 
support device has a plurality of pivotal attaching devices 
pivotally mounted thereon, and each of the pivotal attaching 
devices is pivotally movable betWeen a ?xed position Where 
the pivotal attaching device ?xedly holds the disk medium 
and a received position Where the pivotal attaching device is 
received in the rotary support device. The plurality of pivotal 
attaching devices are provided on the rotary support device 
in concentric relation to the axis of the rotation shaft. The 
pivotal attaching devices are engaged With the reciprocally 
moving device, and are pivotally moved by the reciprocal 
movement of the reciprocally-moving device, thereby ?xing 
and releasing the disk medium relative to the rotary support 
device. 
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MEDIUM ATTACHING DEVICE AND DISK DRIVE 
APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a disk drive apparatus for 
driving or rotating a disk medium, and more particularly to 
a disk medium attaching device capable of releasably attach 
ing a disk thereto. 

[0003] More speci?cally, this invention relates to a 
medium attaching device for holding and releasing a con 
centric disk medium on a turntable, connected to a motor 
(rotating device for rotating this turntable), When this disk 
like medium is to be driven for rotation. Here, the concentric 
disk-like mediums (disk media) include, for example, an 
old-fashioned EP record disk, an MO, a PD, a CD, a 
CD-ROM, a CD-R, a CD-RW, a DVD-ROM, a DVD-RAM 
or the like, and these disk mediums Will be referred to 
merely as “disk”. 

[0004] 2. Description of the Related Art 

[0005] Conventional clamp mechanisms for a disk Will be 
described. There have heretofore been used three kinds of 
clamp mechanisms described beloW. A ?rst example of them 
is a disk self-holding type (clamp type) as disclosed in 
JP-A-9-147479, in Which the user himself holds or grasps a 
disk, and attaches the disk directly onto a turntable Which is 
a constituent part of an optical pickup. This disk holding 
means is called a ball chuck-type mechanism Which com 
prises hard balls of metal or members of a resin for pressing 
the disk against the surface of the turntable. 

[0006] A second conventional example is a mechanism as 
disclosed in JP-A-6-84255, in Which a disk is transferred to 
a turntable by a disk loading mechanism, and is placed on a 
center hub, and then a ?xing member (called a clamper), 
having a magnetic body, ?xes the disk to the turntable from 
the upper side of the disk by its magnetic force. For 
transferring the disk, there is used, for example, a holder for 
holding a cartridge therein or a tray for placing the disk 
thereon. 

[0007] A third conventional example is a method as dis 
closed in JP-P-61-264547, in Which a disk is beforehand 
contained in a disk case called a cassette, and this cassette 
is inserted into a disk drive apparatus, and a clamp member, 
provided above the cassette, cooperates With a magnetic 
circuit formed by a magnet, provided in a turntable, so as to 
?x the disk to the turntable. 

[0008] In each of these mechanisms, the disk is attached to 
the turntable or the holder by the operator. Therefore, it has 
been necessary to move the turntable or the holder to a 
position Where this operation can be effected easily. The disk 
is attached, and the center thereof is aligned With that of the 
rotation drive portion of the disk drive apparatus, and then 
the clamp member moves doWnWard to ?x the disk. There 
fore, it has been necessary to provide upWardly-moving and 
doWnWardly-moving mechanisms on the opposite (loWer 
and upper) sides of the disk, respectively. 

[0009] Recently, With the compact and thin design of disk 
drive apparatus, the disk drive apparatus is, in many cases, 
contained in portable personal computers. With this tren 
dency, an optical pickup, Which is a key device of the disk 
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drive apparatus, has been required to have a more compact, 
thinner design. SoftWare, used in computers, has noW had a 
large capacity, and in many cases, inexpensive CD-ROMs 
have been used as media to be distributed. Therefore, it is 
noW thought natural that the disk drive apparatus should be 
mounted on the personal computer. 

[0010] HoWever, the compact and lightWeight design of 
computers has been advanced, and the disk drive apparatus, 
used as an external memory unit of the computer, has also 
been required to have a compact, lightWeight design and a 
thin design. Therefore, the tray and the upWardly-moving 
and doWnWardly-moving mechanisms have been a barrier to 
the thin design. And besides, in order that a more comfort 
able operability of the computer can be provided, there has 
been a demand for the type of disk drive apparatus Which 
does not require the attaching operation by the operator. 

SUMMARY OF THE INVENTION 

[0011] With the above problems in vieW, it is an object of 
this invention to provide a disk drive apparatus suited for a 
compact and lightWeight design and a thin design, and more 
speci?cally to provide a medium attaching device and a disk 
drive apparatus capable of automatic attachment of a disk. 

[0012] According to the present invention, there is pro 
vided a medium attaching device comprising rotary support 
means for holding a recording medium thereon, and rotation 
drive means for rotating the rotary support means so as to 
rotate the recording medium; 

[0013] Wherein the rotation drive means includes recipro 
cally-moving means for reciprocal movement in a direction 
of an axis of a rotation shaft; 

[0014] Wherein the rotary support means has a plurality of 
pivotal attaching means pivotally mounted thereon, and each 
of the pivotal attaching means is pivotally movable betWeen 
a ?xed position Where the pivotal attaching means ?xedly 
holds the recording medium and a received position Where 
the pivotal attaching means is received in the rotary support 
means, and the plurality of pivotal attaching means are 
provided on the rotary support means in concentric relation 
to the axis of the rotation shaft; and 

[0015] Wherein the pivotal attaching means are engaged 
With the reciprocally-moving means, and are pivotally 
moved by the reciprocal movement of the reciprocally 
moving means, thereby ?xing and releasing the recording 
medium relative to the rotary support means. 

[0016] Further, according to the invention, there is a disk 
drive apparatus using the above medium attaching device. 

[0017] The medium attaching device and the disk drive 
apparatus of the present invention are suited for a compact, 
light Weight design and a thin design, and is capable of 
automatic attachment of a disk. In the present invention, the 
rotation drive means and the reciprocally-moving means 
have common parts, and therefore the compact and thin 
design can be achieved. Further, in the present invention, 
even if the disk, When placed on the rotary support member, 
is slightly out of alignment With the rotary support member 
and has an error in the thickness of the disk or the diameter 
of its central hole, this misalignment can be corrected, so 
that the disk can be positively attached and ?xed to the 
rotary support member. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIGS. 1A and 1B are views of a ?rst embodiment 
of a disk drive apparatus of the present invention, showing 
a condition before a disk loading operation is effected; FIG. 
1A is a schematic top vieW of the disk drive apparatus, and 
FIG. 1B is a cross-sectional vieW taken along the X-X line 
in FIG. 1A; 

[0019] FIGS. 2A and 2B are enlarged, cross-sectional 
vieWs of an important portion of the ?rst embodiment, 
shoWing a condition in Which a clamp member is received 
in a turntable; FIG. 2A is a vieW shoWing a state that the 
claim member passes the dead point in rotating in a C 
direction, and FIG. 2B is a vieW shoWing a receiving state; 

[0020] FIGS. 3A and 3B are enlarged, cross-sectional 
vieWs of an important portion of the ?rst embodiment, 
shoWing a condition in Which the clamp member is projected 
to an engaged position; FIG. 3A is a vieW shoWing a state 
that the clamp member passes another dead point in rotating 
in a D direction, and FIG. 3B is a vieW ?nishing the 
projection; 

[0021] FIG. 4 is a cross-sectional vieW shoWing a condi 
tion in Which a disk is placed on the disk drive apparatus; 

[0022] FIG. 5 is a cross-sectional vieW shoWing a condi 
tion in Which the disk drive apparatus attaches the disk; 

[0023] FIG. 6 is a cross-sectional vieW shoWing a condi 
tion in Which the disk drive apparatus of FIG. 1 clamps a 
thin disk; 

[0024] FIG. 7 is a cross-sectional vieW shoWing a condi 
tion in Which the disk drive apparatus of FIG. 1 clamps a 
thick disk; 

[0025] FIG. 8A is a cross-sectional vieW shoWing a clamp 
mechanism portion of the disk drive apparatus of FIG. 1 and 
FIG. 8B is an enlarged cross-section vieW of an important 
portion of L in FIG. 8A; 

[0026] FIG. 9 is a vieW shoWing a condition in Which a 
disk, contained in a cartridge, is attached to the disk drive 
apparatus of FIG. 1; 

[0027] FIG. 10 is a cross-sectional vieW of a second 
embodiment of a disk drive apparatus according to the 
invention; 

[0028] FIG. 11 is an enlarged, cross-sectional vieW shoW 
ing a voice coil motor portion of FIG. 10; 

[0029] FIGS. 12A and 12B are vieWs explanatory of the 
magnetiZation of a linear magnet of the second embodiment, 
FIG. 12A being a vieW illustrating its principle, and FIG. 
12B being a schematic vieW shoWing the actual magnetiZing 
operation; 

[0030] FIG. 13 is a vieW shoWing a forcible discharge 
position of the disk in the second embodiment; and 

[0031] FIGS. 14A and 14B are vieWs shoWing the case 
Where the disk is placed off-center on the turntable in the 
?rst embodiment, FIG. 14A being a plan vieW, and FIG. 
14B being a vertical cross-sectional vieW. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0032] Preferred embodiments of the present invention 
Will noW be described With reference to the draWings. 

[0033] First Embodiment 

[0034] FIGS. 1A and 1B are vieWs of a ?rst embodiment 
of a disk drive apparatus according to the invention, shoWing 
a condition before a disk loading operation is effected. FIG. 
1A is a schematic top vieW of the disk drive apparatus, and 
FIG. 1B is a cross-sectional vieW taken along the X-X line 
in FIG. 1A. In FIGS. 1A and 1B, the disk drive apparatus 
of the ?rst embodiment includes a spindle motor 3 for 
rotating a disk 1 on a turntable (rotary support means) 22. A 
shaft 11 is mounted at a central portion of the spindle motor 
3. The shaft 11 rotates at high speed, and therefore is made 
of a material (eg stainless steel (JIS SUS420J2) or the like) 
having high hardness and high surface precision. A bearing 
12 is mounted around the outer periphery of the shaft 11. The 
shaft 11 is rotatably borne or supported by the bearing 12, 
With a clearance of several microns formed therebetWeen. 
Generally, in vieW of the cost, this bearing 12 is made of 
sintered metal, and particularly When the high performance 
is required, a ball bearing is used as the bearing 12. Abearing 
housing 13 is provided around the outer periphery of the 
bearing 12. The bearing 12 is press-?tted into the bearing 
housing 13. Generally, the bearing housing 13 is made of 
BsBM (brass), but in the present invention, the bearing 
housing 13 is made of ordinary ferromagnetic metal (free 
cutting steel in this embodiment). A thrust bearing 14 bears 
a thrust load of the shaft 11. The thrust bearing 14 is made 
of a resin (e.g. Polyphenylene sul?de (hereinafter referred 
by PPS), or metal having high strength and good sliding 
properties. The thrust bearing 14 is mounted on the bearing 
housing 13. The bearing housing 13 is ?xedly secured to a 
base 15. The base 15 is made, for example, of a ferromag 
netic material such as SECE (JIS-G3313; Electrolytic Zinc 
coated steel sheets, hereinafter referred by SECE). 

[0035] Aplunger (reciprocally-moving means) 16, having 
the function of pivotally moving clamp members 21, is 
provided around the outer periphery of the bearing housing 
13 so as to reciprocally move in a direction of the axis of the 
shaft 11. The plunger 16 is formed into a cylindrical shape 
having a ?ange 17. The plunger 16 is made of ordinary 
ferromagnetic metal (e.g. free-cutting steel). The ?ange 17 is 
formed at that end of the plunger 16 directed toWard a 
disk-placing surface (that is, in a direction of arroW A), and 
extends radially outWardly therefrom. Abobbin 18, made of 
a resin, is provided around the outer periphery of the plunger 
16. The bobbin 18 includes a cylindrical body having ?anges 
formed respectively at opposite ends thereof. A copper Wire 
is Wound on an outer peripheral surface of the cylindrical 
body betWeen the ?anges to form a coil 19. The coil 19 
serves as magnetiZing means or exciting means. In order to 

enhance the space factor, a square shaped copper Wire is 
used as this copper Wire. Aplunger spring (compression coil 
spring) 20 acts betWeen the bobbin 18 and the plunger 16. 
Therefore, the plunger 16 is urged in the direction of arroW 
A by the plunger spring 20. 

[0036] The turntable 22 is mounted coaxially on the shaft 
11 at a position adjacent to the ?ange 17 of the plunger 16. 
This turntable 22 is formed by precisely machining free 
cutting steel (Whose surface is plated) using a NC (Numeri 














