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e present,invention relates to a disk apparatus. whi

vi brati on-suppressing unit for suppressing the self- vﬁmgaﬁoq ngestg 9.
unbal ance of ggeicgk as a recording nedium and enabl es stabl e recording

and repl ayi ng. BACKGROUND ARTs 9 20
recent years, the data-transferri nwpﬁgﬁask appar at useg JM l]vxlm ch
record and replay data, such as nd CD-R drives

getting faster and faster. The hi gh-speed data transfer r‘lﬁ‘@"‘?@ &%hﬁgh-
speed di sk rotation. Many of conventional disks are unbalg di sks

whi ch have a bias in mass bal ance s such as thelr t hi ckness
unevenness. The rotation of such d?@‘?&‘g?p%%%%h speed h tppobl ens, for

TECHNICAL FIELD
The present invention relates to a disk apparatus which has a
5 vibration-suppressing unit for suppressing the self-vibration due to
unbalance of a disk as a recording medium, and enables stable recording

and replaying. o .
BACKGROUND ART

In recent years, the data-transferring speed of disk apparatuses,
10. which record and replay data, such as CD-ROM drives and CD-R drives, is
getting faster and faster. The high-speed data transferring needs high-
speed disk rotation. Many of conventional disks are unbalanced disks
which have a bias in mass balance due to factors such as their thickness
unevenness. The rotation of such disks at a high speed has problems; for
15 examples, as follows: the self-vibration of the disks is caused by their
unbalance force and transmitted to the whole apparatus, so the data
SN cannot stébly be replayed, or the vibration make noises or shorten the
span of life of the motor, and further, when there is a drive unit inside a
computer, the vibration is .transmitted to peripheral instruments to give
20 bad inﬂ_uen'ces'to them. Therefore, the high-speed data transferring by
the high-speed disk rotation needs the suppression of the self-vibration
due to unbalance of the disk. Thus, various measufes aré taken to cancel

the unbalance.
Hereinafter, an explanation is made on a conventional disk

25 apparatus which has a function to cancel the unbalance.



15" exanples, as follows: the self-vibration of the disks is caused by

their _unbal ance force and transnitted to the whol e apparatus, so the
dat a cannot stably be replayed, or the vibration nake noi ses or
Shorten the 98167PCTspan of |ife of the notor, and further, when there is a
drive unit inside a conputer, the vibration is transmtted to

peri pheral instr ' ' i ' i eee, the
?ﬁ%}rﬁ i 4 Pf’% \ég?%’ of a &iﬂdapgafategag@rbﬁdeaemmmmh

hi gh- speed dat a nsf er t he” hi gh-speéd di sk rotati.on needs

the suppressii@ragiel fite Seibalande. atlhenumber ‘dlesymbolibed andiskpfwhivh i sk.
Thus, various neasures are taken to cancel t he unbal ance.
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1 light-piclafi 8 1e4ds data as recorded on thieglisk 1j er writes dptaxontacther a
di sk apparatus as provided with a bal ancer to cancel the
unbal ance. TidisknlintEhe ratatioprafa light-pickups driving spotoz 4 is converted into a
linear movement by function of a light-pickup driving system 5, whereby
the light-pickup 3 is frictionally moved in a radial direction of the disk 1.
These mechanical systems above are all mounted on a subbase 6, which is
connected to a main base 8 through an elastic insulator 7 of low stiffness
Zgj;} - 10 wherein the insulator 7 attenuates the vibration as transmitted from
outside. The disk 1 is rotated by being interposed between the turn table 9
and a clamper 10, both of which rotate in one body with the spindle
motor 2. The resonance frequency of the vibration of the subbase 6 due to
the deformation of the insulator 7 during the high-speed rotation of the
15 disk 1 is set to lower than the frequency of the high-speed rotation of the
disk 1. B
Fig. 8 is a section of the x}icinity of the spindle motor 2, showing

details of a balancer as fitted in one body with the clamper 10 of the above

disk apparatus. A yoke 11, which is a magnetic matter and is made of a

20 metal, is fixed on the turn table 9 so as to be rotated in one body with the
spindle motor 2. The clamper 10 contains a.magnet 27, and the disk 1 is
interposed by magnetic adsorbing force of magnetic flux, as generated
between the magnet 27 and the yoke 11, so that the disk 1 can be rotated in
one body therewith. Usually, the magnetized face 28 of the magnet 27 is

25 magnetized in dipole in view of both the easiness in the production
process and the simple usage. The number "15" is a back yoke of a

metallic ‘magnetic matter and is fixed by adsorption onto an



pl aced on* a turn table 9 and rotarily driven with a spindle nmotor 2. A
i ght-pickup 3 reads data as recorded . on the disk 1, or wites data onto

t he 5 disk 1. The rotation of a light-pickup driving notor 4 is
¢onverted i n986&PCT | i near novenment by function of a Iight-pickup
driving systemb5, whereby the light-pickup 3 is frictionally

moved in a r‘iﬂhﬁ&gﬂéﬁtl'ifé% 196k 2}96&‘%@:@%%&& 27 to _interce?@hﬁﬁ%n@ﬁ%hﬁﬁkcﬁd

systens above area unte n a su se 6, which i connect ed

to a main baygidd HoMIbiRér thas!ihe | eized fa®d 280Wheki élls@ngOthe

wherein the ms%ator 7 attenuates the vibration as transmtted from

outside. The é'f'iéiﬁnéy iof thelsticRihg Yoreei tadthendiskrlos dthebdaimgren Ttheontains anbl e 9
and a clanmper 10, both of which rotate in one body with the spindle

notor 2. The leastana amaghetiaugiobys 8 pdssible bo atundde.oTheheumbebs 186 ahd to
the deformation of the insulator 7 during the high-speed rotation of the
15 disk 1 "3b'seymbolize pesitidrenof the globgsddcdumngtthe Highispepd gotatiomt i on
of .the di sk 1. .. Fig. 8.is a section of the
vicinity of tame dpiring therlowrspeedstedeiion respectively, beiagt showngseparaiglancer
as fitted in _one body with the clanper 10 of the apove di sk
appar at us. Aiptkaight apd; leftiportionsyeéithe drawing aé‘)ﬂ"‘ll’es nEeseypalancer- 5
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£3 10 resonance frequency of the vibration of the subbase 6 due to the
deformation of the insulator 7- during the high-speed rotation of the disk
1 is set to lower than the frequency of the high-speed rotation of the disk
1. |
Fig. 9 is a view showing that the unbalance is canceled during the
15 high-speed rotation of the disk by the movements of the globes 13 as
provided inside the clamper 10, and this fig. is a section of the clamper 10

as viewed from upward.

Referring to Fig. 8 and Fig. 9, explanations are made about the

condition of the globes 13 during the low-speed rotation of the

20 unbalanced disk 1, and about the cancellation of the unbalance of the disk
1 during the high-speed rotation thereof.

As to the CD-ROM drive, the disk 1 is usually rotated at a high speed

(about 4,200 rpm at maximum in the 8-time speed mode) to achieve a fast

data-transferring speed when reading data. On the other hand, for

25 example, as fo the audio play, the disk is usually rotated at a standard

speed (about 200~500 rpm). Thus, there coexist the high-speed rotation

area, such as data read, and the low-speed rotation area, such as audio



bet ween t he magnet 27 and the yoke 11, 'so that the disk 1 can be rotated in
one body therewith. Usually, the nagnetized face 28 of the magnet 27 is

25 magneti zed in dipole in view of both the easiness in the production
brocess and EPSTnpl e usage. The number "15" is a back yoke of a

metallic magnetic matter and is fixed by adsorption onto an

2 lav. 98167PCT unmagneti zed face 29 of the nagnet
27 to intercgp?’ magnetic flux as | eaked from ot her than the
magneti zed face Pher Hus diskhRreithatbadance is rotated oreftsiwieregs af athigh
sucking force to the disk 1. The danper 10 contains at | east two
magnet i ¢ gl ofssed] thpassbhaarcd forcariifl that is¢he wehtniftigal Sarceapperates upon

"13b" synbolize positions of the globes 13 during the high-speed rotation
and during tfe jiypesnder W of thevdiskshend ite bperatisigdireetiom retates loagy

into right and left portions of the drawi ng figure. These_bal ancer -

constit Gt i ngwith the disk hoJikisunbalance foraeptd de ,%ﬂ%ﬁ%@ﬁﬁe@t%‘sﬁo

the subbase 6 to rotate while swinging at a rotational frequency of the disk
1. Because, as is aforementioned, the resonance frequency of the
vibration of the subbase 6 is set to lower than the rotational frequency of

the disk 1, the direction of the displacement of the subbase 6 is always

L
s

10 opposite to the direction of the unbalance force. Therefore, upon the at
least two globes 13 as provided inside the clamper 10 so as to be tumbled,
there operates the movement force 22 that is the resultant of the
centrifugal force 19 with the resistant force 21 from a tumbling face 20
where the globes 13 are pressed to be tumbled. As a result, the globes 13

15 moves in a direction getting away from the swinging-rotation center 23,
and assemble in a direction opposite to the direction of the unbalance
force 18, and finally, the amount of the unbalance of the disk 1 is canceled
owing to the total mass of the assembled globes 13a.

On the other hand, in the low-speed rotation area such as standard

SR,
Mdie,

20 speed, the centrifugal force 19 of the globes 13 is so insufficient that the
globes 13 are not pressed to the tumbling face 20, and the placing of the
globes 13 therefore becomes unstable, thus making unnecessary noises,
such as tumbling sounds of the globes 13, frictional movement sounds
between the globe 13 and an inner-face part of the clamper 10, and sounds

25 of collision between the globes 13. To prevent them, the globes 13 are
made of metallic magnetic matters. Furthermore, the leaked magnetic

flux 24 of the magnet 27, or the magnetic flux 25 from the magnetized face



the main base 8 through the insulator 7. As is aforenentioned, the 10
resonance frequency of the vibration of the subbase 6 due to the
deformati on of the insulator 7 during the high-speed rotation of the disk

1 is-set to P&MERCTt han the frequency of the high-speed rotation of the disk
1. Fig. 9 is a view show ng that the unbal ance is cancel ed

during the 21 tolthe badl 98ké HSOVI g&gééa 18 d;ﬂjovﬁgﬁgcﬂlﬁgr %gﬂﬁ%@t\sﬁg%ﬁsg?f N

the gl obes 1 I nsi anper

a section of IﬁFégn oke 15 to difect] rb tREGIGHE' I8 to stabilize
Referring to 8 and Fi g 9y expl anati onS are made "about the

condi tion of thée g 1ﬁ3ﬂml?5d§ﬁ16ﬁsa of Othtes plustibst 818! Hlls PrevBeting th)

unbal anced di sk 1, and about fhe cancellation of the unbalance of the di sk

1 during the datgirefieeof thoabbve mninkeessafy noises. As to the CD-ROM

drive, the disk 1 is usually rotated at a high speed (about
4,200 rphn at naxiHowevers htheB-abowe semmstituiitn) hesathe ebelowtmentioned
data-transferring speed when readi ng data. On the other hand, for

exanmpl e, as tpyoblemsuthen qheagptammogutb&dnssk bds napidl y shiftesh frgm gthéghard
speed (about 200-500 rpm). Thus, there coexist the high-speed rotation
area, such aspeed zotation tothe lowesperd sp@89Ny ot ati on area, such as audio

As to some of CD-ROM disks, generally, there coexist data and audio

in a disk. When such a disk is replayed, there occurs a pattern in which

€ 10  just after reading data at a high speed, the number of rotations is dropped

to the standaid one to replay the audio. That is to say, the disk is rapidly

shifted to a low speed when being rotated ét a high speed, and just
thereafter, the audio play must be carried out.

As is aforementioned, during the high speed, the globes 13 are

15 rotated in one body with the clamper 10 while being pressed to the

tumbling face 20 to cancel the unbalance of thé disk 1. However, when

the number of rotations drops to a predetermined one, the centrifugal

force to operate upon the globes 13 is so insufﬁcient that the globes 13 are

2 ‘adsorbed by the outer periphery 26 of the magnet 27 or by the back yoke 15
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20 due to the function of the leaked magnetic flux 24 of the magnet 27 or the
function of the magnetic flux 25 from the magnetized face 28 to the back
yoke 15. However, as is aforementioned, the magnetized face 28 of the
magnet 27 are magn.etized in dipole. In the case of this dipole
magnetization, there are characteristics in that the leaked magnetic flux

25 24 is large, while the magnetic flux density of the magnetic flux 25 is
small. Therefore, when the disk 1 is shifted from the low-speed rotation
to the high-speed rotation, the globes 13 are difficult to separate from the
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3 t . 98167PCT pl ay. - Wen the disk 1
with unbal ance 1s rotated on its own axis at a high speed, the
unbal ance force 18 that is the centrifugal force operates upon

the gravity e86P6T 17 of the disk 1, and its operating direction rotates

al ong 5 with the disk 1. This unbal ance force 18 deforns the

AL, P 2o o P gy e e o <

rot ati onal ause, as is

af or ement i ongghymt fige rm;g%nff&w%% Ghet I®w-speed rotatibh) Fhéodutdr t he

subbase 6 is set to lo the rotational frequency of t he

disk 1, the diofiphinP6f thBmagsed ZCR @ifficlt tb hdsotth Bes gldbes 133 beegusel 0
opposite to the“direction of the unbal ance force. Therefore, upon the at

| east two gl ﬁb@%}l&ﬁe@&@ﬂ@vhdeckepaﬁéﬂéefmm theatqumablih@ facea20t unlesstilebl ed,
there operates the novenent force 22 that is the resultant of the
' 5 centrifugal force 19 to operate upon the globes 13 becomes considerably
small. When, as is Iaforementioned, the disk is shifted to the audio play
just after reading data by high-speed rotation, the globes 13 are adsorbed
by the outer periphery 26 of the magnet 27 after the initiation of the audio

data reading, because of the above characteristics of the difficulty in

10 separation and adsorption of the globes 13. The impact during this
adsorption is transmitted to the disk 1, thus causing the induction of read
erTors.

In addition, during the rotation initiation, namely, the spin.ning—ﬁp,
of the disk, the globes separate from the magnet to collide with the

15 tumbling face after the number of rotations becomes sufficiently high,
because there are characteristics in that, due to the function of the great
leaked magnetic flux 24, the globes 13 are difficult to separate from the
outer periphery 26 of the magnet 27. Therefore, the resultant impact is

great and therefore causes induction of defects such as spinning-up time

20 over.
DISCLOSURE OF THE INVENTION
OBIECT OF THE INVENTION
Considering the above-mentioned problems, an object of the present
invention is to provide a disk apparatus which efficiently cancels the
25  unbalance of the disk by utilizing the centrifugal force of the globes
during the high-speed rotation (which involves the problems of the

unbalance of the disk), and prevents the occurrence of the unnecessary



centrifudal force 19 with the resistant force 21 froma tunbling face 20
where the gl obés 13 are pressed to be tunbled. As a result, the gl obes 13

15 noveS in a direction getting away fromthe sw nging-rotation center
23, - 9816786 assenbl e in a direction opposite to the direction of the
unbal ance force 18, and finally, the anount of the unbal ance of

the disk 1 ifokeBCey eaabﬂizin%nthe phiding éfothid globéidurass the Idwe-speednbl ed
gl obes 13a. the other hand,” in the | ow speed rotation
area such asrcthtioficlike audi@ Play same durthiee, does niot indiicé the octnehce fuf

gl obes 13 is so insufficient that the . gl obes 13 -are not pressed
to the tunbl errgrs adeer?the anwunbére op ratationsodf theedisk is rapidly ghifted ftem
therefore becones unstable, thus making unnecessary noises, = .

such as t unbthenhighospeed ratatipn tg| thedewrspeed read o whenothenspinningripsis

bet ween the gl obe 13 and an inner-face part of the clanper 10, and sounds
25 oP col Maglean bet ween t he gl obes 13. To prevent them the gl obes 13
are f ' i.c matters. Furthernore, the | eaked
magneti c SMW%H 27, or the magnetic flux 25 from
the magnetized f‘i"gesolve the above problems, a disk apparatus according to th4e

present invention comprises: a balancer as a means of efficiently
canceling the unbalance of the disk, which balancer is set to rotate in one
{;3 10 body with a fitted disk and has a hollow ring-shaped part containing a
magnetic matter; and a magnetic-field;generating' means for holding the
magnetic matter by suction. This disk apparatus further comprises at

least one of the following constitutions (1) to (3):
(1).that the magnetic-field-generating means is a magnet which is
15 placed on the inner peripheral side of the hollow ring-shaped part and is
magnetized by polarization into four or more poles in a rotational

direction;

(2) that the magnetic-field-generating means is a magnet which is

placed on the inner peripheral side of the hollow ring-shaped part and is

20 magnetized by polarization in a direction of a rotational axis;

(3) that the magnetic-field-generating means is a magnet which is
placed on the inner peripheral side of the hollow ring-shaped part and is
‘magnetized by polarization in a radial direction.

In the present invention, the magnet, used as the magnetic-field- .

25 generating means, is a magnetized one by polarization into four or more
poles in a rotational direction, or by polarization in a direction of a

rotational axis, or by polarization in a radial direction, so the influence of



98167PCT 28 to the back yoke 15, is utilized to allow the outer

peri phery 26 of the magnet 27 or the back yoke 15 to directly
adsorb the glgg 3 to stabilize their placing in the positions
of the globes 13 t hus preventing t he occurrence of the above
unnecessary n0|ses However, the above constitution has the
bel ow nent i orthe leaked magnefpf: dwenwhiple thehmagoetic matter suffersi fsem the
rapidly shifted fromthe hig speed rotatign to_the | ow speed
r of at | gn magnet, reduces A@ eﬁ%m@aﬂy %ncebﬂwwdqajmce @é the a41$1§ lrhéh%

coexi st data and audi o en,_su d| sk Iayed,

t here OCEUI’ s Prepent ’é‘rvﬁnpﬁnmﬁv% @Cf:‘e ‘f"’\§§tW§F’Ee\é\$ %TSEG d d t

t ar one to
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the nunber of rotations drops to a predeterm ned one, the centrifugal
force to oper@ttﬁeum@cdm%g]yob@m&]é(ﬁ so insufficient that the gl obes 13
are adsorbed by the outer periphery 26 of the magnet 27 or by
t he back yokdBBAILEDADESCRIPEION OFTHEINVENTION he | eaked magnetic fl ux
24 of the magnet 27 or the

10 Hereinafter, some of the embodiments of the present invention are

explained while referring to the drawings. Incidentally, as to the
constitution of each embodiment below, the same components as those
of the aforementioned conventional apparatuses are given the same
numbers as those for the conventional apparatuses.
15 (Quadrupole magnetization):

Fig. 1 shows a first embodiment of the present invention, in which
Fig. 1a is a section, and Fig. 1b is a plan of the magnet.

The number "13" is a globe of a metallic magnetic matter, a plurality
of which are placed in the clamper 10 so that they can be tumbled to

[
g .

20 cancel the unbalance of the disk 1. The number "13a" shows a position of
a globe 13 in a high-speed rotation, and the number "13b" shows a
position of the globe 13 in a low-speed rotation and at a stop. The
number "27" is a magnet, of which the magnetized face 28 is magnetized
by quadruple polarization, and the disk 1 is interposed between the

25 magnet 27 and the turn table 9 by forming a magnetic path toward the
yoke 11 and thus sucking the yoke 11. In Fig. 9 showing the

aforementioned structure of dipole magnetization, the circumference of



function bf the nmagnetic flux 25 fromthe magnetized face 28 to the back
yoke 15. However, as is aforenentioned, the magnetized face 28 of the
magnet 27 argmrg?&q.etized in dipole. In the case of this dipole

magneti zation, there are characteristics in that the | eaked magnetic fl ux
25 24 is large, while the magnetic flux density of the magnetic flux 25

i s themhagnet 25 isf dividedvireto amS polelarid an Nipdledy 180headhe On
| ow speed rotation to the high-speed rotation, the globes 13 are
di fficult tothepshenkand,as torhe quadrupole magnetization as shown in Fig. 1b, S
5 98167PCT outer periphery 26 of the magnet 27.

I nversel y, wipohes apaddNspolesiare alternately arranged byydiyigipnctotally info
magnet 27 | s PONeS PESD GRSkl o ereimIgeaReL dizectiope o The Hagnele suchee’ |
olobes 12 900t SERRL Shgabt S7big, ok 850 39,081 50% MR o
small. When, A8olenilHeBRAbhONPHle lifibdl *157 B &BddCPokd hAiPHIbE BY 2
adsorption onto an unmagnetized face 29 of the magnet 27, and the outer
diameter of the back yoke is designed to be sufficiently larger than that of
the magnet 27. The number "24" stands for the magnetic flux as leaked

A0

10 from the magnet 27, and the number "25" stands for the magnetic flux

=5

from the magnetized face 28 to the back yoke 15.
~ As to the first embodiment of the present invention with the above
constitution, explanations are made about what mechanism is made

when the disk 1 is rotated at a high or low speed.
15 Similarly to the aforementioned conventional disk apparatus as
‘shown in Fig. 9, if the disk 1 exhibiting unbalance during the high-speed
rotation such as data reading is rotated, the centrifugal force 19 from the
swinging-rotation center operates upon the globes 13, whereby the globes

13 are pressed onto the tumbling face 20 to move while tumbling, and

20 then assembles in a direction opposite to the unbalance direction of the
disk 1 to stop where balanced with the unbalance force, and then rotates
in one body with the clamper 10, whereby the unbalance of the disk 1 is
canceled. |

On the other hand, when the rotation of the disk 1. is shifted from
25 the high speed to the low speed like the audio play, the centrifugal force
19 to operate upon the globes 13 becomes so insufficient that the globes 13

separate from the tumbling face 20 and are then adsorbed by the outer



just after readi ng data by high-speed rotation, the globes 13 are adsorbed
by the outer periphery 26 of the magnet 27 after the initiation of the

audi o dat a readi ng, because of the above characteristics of the
difficulty iPPHCT separation and adsorption of the globes 13. The i npact
during this : adsorption is transmtted to the disk 1, thus

causing the P@ﬁ Eir-]fQGfo theadlagnet 27 or by therbazksyoke 15 due to the function
addi tion, dufi ngﬁt e rotation Tnitiation, nanely, the spinning-up,

of the disk, of thedegkad mapeetic €hix 2dndfhthenmagaet 2F oothé danciion afhthe 15
tunbling face after the nunber of rotations becones sufficiently high,
because t her agretictfiua2b éromtthe magnet 2t to thedack yoke ¥aunction of the great
| eaked magnetic flux 24, the globes 13 are difficult to separate fromthe
outer periphery Icidentdlly, resgtethe abovecembodimentbecause themagpetized s

great and therefore causes induction of defects such as spinni ng- time
20 over. face 28 of the magnet 27 is magnetigedidn qu_&\q ﬁgggmufpdbe

OBJECT OF THE | NVENTL ON | ) Congsi der i ng..t he aboye; meptipned
probl ems, anmeagnetic Hpxigesushewdiere: in comparisop withy the, case Pg%b? 6‘6?8% a
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of the magnetic flux 25 from the magnetized face 28 to the back yoke 15 is
& 10 greater. As a result, the movement of the globes 13 is such that the globes
13 are easier to separate from or be adsorbed by the magnet 27 in
comparison with the case of the dipole magnetization. When the
rotation of the disk 1 is rapidly dropped from the high speed to the low
speed, the above properties enable the globes 13 to be adsorbed by the
15 magnet 27 in fast.timing. That is to say, because the globes 13 are adsorbed
before the shift to the audio data reading mode, no data-reading error
occurs due to the impact as made during the adsorption of the globes 13.
In addition, because the leaked magnetic flux 24 is also small, the

adsorption of the globes 13 causes little impact.

®

20 In addition, when the spinning-up is made, the globes 13 are so easy
to separate from the magnet 27 that they can separate therefrom in fast
timing, and the impact due to their collision with the tumbling face is
much less than that in the case of the dipole magnetization. Thus, error-
inducing factors such as servo slipping can largely be reduced.

25 Fig. 2 shows graphs to demonstrate the function of the first
embodiment. The upper graph (A) in this figure shows the properties in

the case of using the balancer utilizing the quadrupole-magnetized

10



6 ’ 98167PCT noi ses by stabilizing the placing

of the gl obes during the | ow speed rotation |ike audio play, and
further, does not induce the occurrence of errors when the
number of rof87E&As of the disk is rapidly shifted from t he

hi gh-speed rotation to the | ow speed read or when the spinning-up is

S made.  magnet accofiviyFioYi{draBdte ebdiddiiielt, and the lower grapho(Bydinve t he
above probl ens,” a di sk apparatus according to the pr esent

i nventi on cotipe ifgamre shdwk aheeprapertiestian thefcasd fof csing| the conventional
cancel i ng the unbal ance of the disk, which balancer is set to rotate in one
10 body wbalarwefiutiizing the adipoleamagnetizedwmagngt.shbip@achagrapdonthe ni ng
a magnetic matter; and a magnetic-field-generating means for

hol di ng t he number "33" showgRestarting point ofa data reading KRead)Signal)fer theus

(1) o @) audio, and the numier " SROWRIUNLHAENGE. 05 & HAGEHE FRROTERBENS | 5

a megnet whi %’Praiclgdng Error Signal) as caused by the collision of the globes 13 with the
magnet 27. The number "35" shows a voltage variation of the spindle
motor 2 (Spindle Motor VM Sigﬁal), and the falling portion of this

variation 35 shows a shifting period from the high speed to the low

TeT

=) 10 speed. The positioning relations between these numbers 33, 34, and 35

=3

will help to understand the timing relations between the collision time of
the globes 13 with the magnet 27 and the read-starting point of audio data

in the case where the number of rotations of the disk 1 rapidly changes.
The comparison of graphs (A) and (B) of Fig 2 with each other
15 - demonstrates as follows. As to the dipole-magnetized balancer of graph
(B), during the rapid shifting from the high speed to the low speed, the
timing of adsorption of the globes 13 by the magnet 27 is so slow that the
globes 13 collide with the magnet 27 later than the data read starts.
Therefore, the tracking error signal, which is a factor of inducing the

20 - occurrence of errors in the audio data replay mode, is made very
violently. On the other hand, as to the quadrupole-magnetized balancer
of graph (A), the globes 13 separate from the tumbling face 20 at the same
time ‘as the shift of the rotation of the disk 1 from the high speed to the
low speed, and are then adsorbed by the magnet 27. The violence of the

25 tracking error signal therefore occurs before the audio data read starts, so
NO error occurs.

(Magnetization by polarization in axial or radial direction):

11



15 © placed on the inner peripheral side of the hollow ring-shaped part

and is o " magnetized by polarization into four or nore poles in a
rotational di rection; (2) that the '
magnet i c-fi ePSP&Ter ati ng means is a magnet which is ' pl aced on
t he i nner peripheral side of the hollow ring-shaped part and is 20

magneti zed by polFigs.z34t6é @hown adsetorrl tandnaothied rephbodionent ofithe present
(3) that the magnefic-field-generating nmeans is a magnet which is '

pl aced on t hénvertéon.peThe seneturesdeommadrh¢o (thel aforementiohe¢ eembadimentd i s
magneti zed by polarization in a radial direction. : In the
present i nveare giver bhe sanpecymbels asathose of thg aforamentioned embodiment,
generating neans, is a magnetized one by polarization into four or nore
pol es in a r@ng:therevertippingidatailed explanations axeiosnitied- a direction of a

rotational axis, or b olarization in.a radigl directiopn, t he i nfluence
of 5 As to ythg em{aoéﬁnent of rlf’lg. 3, at qeast two gloﬂes %8 are set to

98167PCT ] t he | eaked netic flix, i ch the magnetic.nmatter

st for s fr omtble in the dimpe TR Tiiinhee oL syirhditesrh pPoBRRl e

unbal ance of g&(r)fesdiss ﬁunln% %hréehigh- or low-speed rotation, while the number "13b"
symbolizes a position of the globes 13 in the stop mode. The whole of the

magnetized face 28 of the magnet 27 is polarized into the same pole (S

10 pole in the figure), while the whole of the unmagnetized face 29 is
polarized into the polé (N pole) that is inverse to the magnetized face 28.
In other words, the magnet 27 is magnetized by polarization in a vertical
rotation-axial direction oflthe clamper 10. As a result, a magnetic path
toward the yoke 11 is formed to suck the yoke 11, whereby the disk 1 is
15 interposed between the magnet 27 and the turn table 9. The magnetic
suction force of the magnet 27 upon the yoke 11 is set to the same as that
of the dipole magnetization. The number "24" symbolizes the leaked
magnetic flux from the magnet 27.
As to the embodiment of Figs. 4~6, the magnet 27 is magnetized by

20 polarization in a radial direction. In the plane shape on the upper face
side, namely, the unmagnetized face 29 side, of the magnet 27, as is
shown in Fig. 5, an N pole and an S pole are cdncentrically distributed on
the inner and outer peripheral sides respectively. As is schematically
shown in Fig. 6a, the surface side and the back side of the magnet 27 are

25 polarized inversely to each other. Therefore, it follows that an S pole and
an N pole are concéntrically distributed on the inner and outer peripheral

sides, respectively, of the magnetized face 28. Incidentally, even if the S

12



present invention, even in the case where during the | ow speed rotation

of the disk the centrifugal force to operate upon the magnetic matter is so

-5 smal | as_t ause unstabl e novenents of the magnetic matter due to the
| eaked rragne??lé ux of the magnet, the magnetic matter is so difficult to -

suffer the influence of the | eaked magnetic flux that the unbal ance force

of the disk og@ie andbthe DE poiearkddversely distributed RisTshown DEBIER 617 the OF

THE | NVENTI 10 Herei nafter, some of the enbodi ments of the

present i nvesamenfumrotion is achieved. expl ai ned while referring to the

drawi ngs. Incidentally, as .to the . . constitution of each,

enbodi nent bel owWhen thermagoebdidatpolarized doean axial or radial gliregtion in

af orenenti oned conventional _apparatuses are given the _sa

numbers as t ifaeabpve way the deakied Bagnetig 4inthe vianityn?pj the tapdding,ol e

magnet i zation): Fig. 1.sho a first _.enbodi ne of .1 he

pr gsen!t 25 nl/efﬁ%‘Feo%(,) ofthgnmagnet 27 is gery hﬁl’}?-\é\&he&eé%e'afhfeg‘?%ﬂi {%h&rﬁg’g. | b
ot al [ o magAufeE TREReBe fom) theleakpd magheticHUX yeryin he st foBs |

t he cl anper th h e ' .

unbal an(r:rg of %gﬂﬁf&asgﬁqfce%ﬁgﬁﬁﬁﬁﬁ@& %é‘s %Sa%ag'lvc\g cgnp%%??.rlx%eg&g% %ﬂ% to a
| obe 13 i I.ghs ; ' h ) . -

posi tion of o care BEPE High 3ppalxoBlliort ' BUBNALn, diting e ifinie up,
number 27" iRe 3155 S begin W6 taitnBIE o' HRE tuhiithe Af@ 2P ih So RSP irh#ERd

by gquadrupl e poltari zation,” and the disk 1 is interposed between the

2%:3 nEpnet tHat gieimpact due toathe clllizvort Q)fffh@@glébé@gtiewi_iﬂt Hed Buinbliigd t he

face is much less than that in the case of the dipole magnetization.

Therefore, error-inducing factors such as servo slipping can largely be
reduced. | _

Fig. 10 shows influences, which the dipole-magnetized magnet 27

15 gives the globes 13, with regard to a conventional disk apparatus. When

a disk, displaying the unbalance in a low-speed rotation, such as DVD

twice-fast speed, is rotated (Fig. 10a), the centrifugal force 19 to operate

upon the globes 13 is less than that in a high-speed rotation, so it is

difficult that the globes 13 move in such a direction as to cancel the

i

Yyl il

20 unbalance. Furthermore, the leaked magnetic flux 24 from the magnet 27
is so great that, during the high-speed rotation as shown in Fig. 10b, the
globes 13 cannot move beyond the magnetic flux barrier 24a, and thus
cannot cancel the unbalance.

In comparison with the above, when the polarization in a radial or

25 axial direction is carried out, the leaked magnetic ﬂu)? 24 is so little that
the above-mentioned problems can be solved. In addition, the leaked

magnetic flux 24 exists in the entire periphery of the magnet 27 so

13



yoke 11 and thus sucking the yoke 11. In Fig. 9 showing the
af orenentioned structure of dipole nagnetization, the circunference of

8 98167PCT the magnet. 27 is divided into an S
pol e ‘and an IQSIF%TCE by 180[err] each. On _ the other hand, as to
t he quadrupol e magneti zation as shown in Fig. Ib, S pol es and N

pol es are al thymegehsownly athaecthey nitigheticoflukobatrier D24 dik®4h the above-
pol es of 90 each In a circunferential direction. The nagnetic suction

5 f or ce ofmesmiomed déipold imagnetizdtiory (fig. 10b) doeehot ocdurs andntheaglobbat of

t he di pol e magneti zation. The nunmber "15" is a back yoke and is
fixed by 13 therefoze can smhoothiy o inancipnenferentidladireéomf t he magnet
27, and the outer di aneter of the back yoke is designed to be

sufficiently |ardacidendallynatheofuse of the magmetimﬁm @thni'%rse nhygéheh " 24"
stands for the magnetic flux as_|eaked 10  fromthe magnet , and the
number "25" Polprizatien imannaxiadiox radial direction, accarding tiee theipresentd

k yoke 15. - .
face 28 to tqgvggﬁon}/ éwes the same effects as those of the aforementioned

embodiment of the quadrupole magnetization of Fig. 2 (A).
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 includes: (a) a side section of the vicinity of an spindle motor

10 and (b) a plan of a magnet for a disk apparatus according to an
embodiment of the present invention.
Fig. 2 includes graphs to compare the timing between the
movement of globes and the read starting,
Fig. 3 is a side section of the vicinity of an spindle motor of a disk
15 apparatus according to another embodiment of the present invention.
Fig. 4 is a side section of the vicinity of an spindle motor of a disk
apparatus according to another embodiment of the present invention.
Fig. 5 is a horizontal section of a clamper in the apparatus of Fig. 4.
1\? Fig. 6 includes s_'chematic perpendicular sections of clampers in the
20 apparatus of Fig. 4.
Fig. 7 is a perspective of a conventional disk apparatlis.
Fig. 8 is a side section of the vicinity of an spindle motor of the
conventional disk apparatus havihg a balancer..
Fig. 9 is a horizontal section showing the function of the balancer in
25 the conventional disk appafatus.
Fig. 10 includes horizontal sections showing influences of the leaked

magnetic flux to globes in a dipole-magnetized disk apparatus.
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As ‘to the' first enbodiment of the present invention with the above
constitution, explanations are nmade about what nechanismis nmade

when the disk 1 is rotated at a high or | ow speed. 15 Simlarly
to the af or ed®AtiDned conventional di sk apparatus as shown in
Fig. 9, if the disk 1 exhibiting unbal ance during the high-speed

rotati on such as data readi ngINDUSTRIAL, APREICATION ugal force 19 fromthe
SW nging-rotation center operates upon the gl obes 13, whereby the gl obes
13- are pressed om®is mentionediabpvieatke disk apparatusytddcerdingtiol the, present 20
then assenbles in a direction opposite to the unbal ance direction of the
disk 1 to st dnvention; danlrealizelawlisk apparatns avhich canhstebly replay and recorgt es

in one body with the clanper 10, whereby the unbal ance of the disk 1 is
cancel ed. ~ data even whengotatiagoamamn ed\disk aha highspeed.oand reandi sk 1
is shifted from 25 t he high speed {o the | ow sp&ed, Iiﬁge he audi

pl ay, tHe celrevenigihe rymecessary noises iyopy QeEUFLRG GUHAS! éPWb&e

becones so insufficignt .that the,.gl obes 13 separate from Lhe
bl | g { acEOMSiGindisk dn A 2HUGr BUY BPORRe A9k drthier Can Prevent e
o occurrence of errors, such as read errors and spinning-up time over, by
hastening the timing of the collision of the globes with the magnet or

tumbling face during the rapid change of the number of rotations, or by

10 . suppressing the impact due to such collision.

15



98167PCT periphery 26 of the magnet 27 or by the back yoke 15 due to
the function " of the | eaked magnetic flux 24 of the magnet 27 or the
function of the magnetic flux 25 fromthe nagnet 27 to the back yoke
15. 9BI67PLL; dent ally, as to the above enbodi nent, because the

magnetized 5 face 28 of the magnet 27 is magnetized in quadrupole, the
state of the magnetic flux is s@hASBre: in conparison with the case
of the dipole magneti zati on, the | eaked nagnetic flux 24 in the

vicinity of the outer peri phery 26 of the magnet 27 is nuch |ess, and
the magnetic flux density of the magnetic flux 25 fromthe magnetized
face 28 to the back yodisklZpparatus) comppisingza bakancer, whigh is setdormpiateent of
. the globes 13 is such that the ?I obes 13 are easier to, separate from

or be adsor b ane thesdynawtht aofitted disk andchagariheHow aing-shaped cpart ¢ he

di pol e magneti zation. VWen the rqQtation of gdisk lisra |g$1y

dropped fronfom@iningha magneticomatier amagnegﬁgieg, -s%r%%s@ﬁlgsp ties
enabl e the globes 13 to be adsorped by the 15 magnet 27 in fast timng.
That is3to s%fde sleasﬂ%ﬂ‘“g%gq%g‘é‘ﬁ@fadsor bed before the shift

he i mpact as. maadar Age PRSIERRR B BAthRCaGRhR dg & magdti Whafl 10

placed on the inner peripheral side of the hollow ring-shaped part and is

magnetized by polarization into four or more poles in a rotational

&= direction.

10 2. A disk apparatus, comprising: a balancer, which is set to rotate
in one body with a fitted disk and has a hollow ring-shaped part
containing a magnetic matter; and a magnetic-field-generating means for
holding the magnetic matter by suction;

wherein the magnetic-field—generating means is a magnet which is

15 placed on the inner peripheral side of the hollow ring-shaped part and is

magnetized by polarization in a direction of a rotational axis.

AR

fi

3. A disk apparatus, comprising: a balancer, which is set to rotate
in one body with a fitted disk and has a hollow ring-shaped part
containing a magnetic matter; and a magnetic-field-generating means for

20 holding the magnetic matter by suction;

wherein the magnetic-field-generating means is a magnet which is
placed on the inner peripheral side of the hollow ring-shaped part and is
magnetized by polarizatiqn in a radial direction.

—
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in addition, because the | eaked magnetic flux 24 is also snmall, the

adsorption of .the globes 13 causes little inpact. 20 I n addition,
when the spi%%ﬂgup is made, the globes 13 are so easy - to separate
fromthe mag ¥t hat they can separate therefromin fast timng,
and the inpact due to their collision wth the tunbling face is much

| ess than that in the case of the di ABSTRAGTeti zati on. Thus, error-

i nducing factors such as servo_ slipping can |argely be reduced, 25
Fig. 2 shows graphsntart of eanceling the nabalance oba diskibyeutiliging globes, the
enbodi nent. The upper graph (A) in this figure shows the prqperties in
the case of presentineendion poevidssia idisk gpparatys whichoran tly cgncel
10 98167PCT magnet ?ccordi ng to the abOﬁe
enbodi nent, thel unbalangge angk psevend) the, occurrénce of ynneqessary.1o1EHs afle

D OPeT LS, | e €458, SRl e SRRLPRHEL sregrs whep ohE'sHREH's
shifted or when the spinning-up is made. In a disk apparatus which
comprises a subbase 6, a main base 8, and a turn table 9, and further a
balancer including members such as a magnet 27 and globes 13, and is to
cancel the unbalance of a disk 1 by utilizing movements of the globes 13,
& 10 an improvement wherein the magnet 27, which a clamper 10 contains to
hold the disk 1, is magnetized by polarization into four or more poles in a
rotational direction or by polarization in a direction of a rotational axis or

in a radial direction.
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nunber "33" shows a starting point of a data reading (Read Signaf) for the

5 audi o, and’'the nunber "34" shows the violence of a tracking error

si gnal ' (Tracking Error Signal) as caused by the collision of the
gl obes 13 with the magnet 27. The nunber "35" shows a voltage
variation of the spindle motor 2 (Spindle Motor VM Signal), and
the falling portion of this variation 35 shows a shifting period
fromthe high speed to the | ow 10 speed. The positioning relations

bet ween t hese nunbers 33, 34, and 35 Wi ll help to understand the
timng relations between the collision tine of t he gl obes 13
with the magnet 27 and the read-starting point of audio data in

disk 1 rapidly changes.
Q wi th each ot her 15

et i zed bal ancer of graph
heed to the | ow speed, the

the case where the nunber of

denonstrates as follows. As tA
(B),. during the rapid shiftiA
timng of adsorption of . the
gl obes 13 collide wth
Therefore, the trackhng eT1px G 3 Al factor of inducing the

20 occurrence oferrors 2 rea ay node, is made very
violently. On the other hang, @ e(Qu.orqu e- magneti zed bal ancer

of graph (A), the gl obes.13X8 rrbling face 20 at the sane
time as the shift of th&rot¥ e m:;4' fromthe high speed to the
| aw,speed, and are then adsoet? pgfel 27. The viol ence of the
2537 tracking error sign before the audio data read .
starts, so NO e GR OoCCurs. (Magneti zati on by

pol ari zation in axial or radPal direction): — I
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i1 - ’ | 98167PCT Figs. 3~6 show a second .

and a thi rd embodi nent of the present I nvention. The
structures conmon to the af orementioned enmbodi ment are given
t he same synbols as those of the aforenentioned enbodi nent,

and the overl apping detail ed explanations are omtted. 5 As

to the enbodi nent of Fig. 3, at least two globes 13 are set to

tunble in the &} er 10. The nunber "13a" synbolizes a position of the

gl obes 13 duri gt e high- or |ow speed rotation, while the nunber "13b"
~synbolizes a position of the globes 13 in the stop node. The whol e of the
magneti zed face 28 of the nagnet 27 is polarized into the same pole (S 10
pole in the figure), while the whole of the unmagnetized face 29 is

pol ari zed into thﬁdﬁﬁae (N pole) that is inverse to the nmagnetized face 28.
I n ot her words, gnet 27 is nagnetized by polarization in a vertical
rotation-axial direction®f the ? nper 10. As a result, a magnetic path
toward the yoke 11 is foiﬂfd to ﬁgk t he yoke 11, mhereby the disk 1 is

_ Read Signal
35 e 4 Tracking Error
\ 1. . - ~ Signal
\\
R\ . - Spindle Motor
Y 7 AVM Signal
:Q Kick Signal

l | | ] i l 1 | ] __B
¢

l
— pu ny S e ——— .
—\. ‘ T SN 4 Read Signal
4 Tracking Error
1 Signal
S — -
%, -  Spindle Motor
T - W Signal
1"
:; Kick Signal
] J J 1 | J 1 1 i —B
]
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15 - intefposed'betmeen the magnet 27 and the turn table 9.'The magneti c
suction force of the magnet 27 upon the yoke 11 is set to the sanme as that
of the dipole magnetization. The nunber "24" synbolizes the | eaked

magnetic flux fromthe magnet 27. As to the enbodi nent of
Fi gs. 4~6, the magnet 27 is nmagnetized by 20 pol ari zation in a
radial direction. In the plane shape on the upper face si de,

nanely, the unmagneti zed face 29 side, of the nagnet 27, as is

shown in Fig. 5, an N pole and an S pole are concentrically distributed on
the .inner and outer peripheral sides respectively. As is schematically
shown in Fig. 6a, the surface side and.the back side of the magnet 27 are

25 pol ari zed i nversely to each other. Therefore, it fy ws that an S
pol e and an N pole are concentrically distr|byited on the inner
and outer peripheral . si des, respecti\&§: , O he magneti zed
face 28. Incidentally, even if the S o EN
12 - 98167PCTe- pol e and\fh@ N po{ye are inversely
distributed as shown in Fig. §b_.the N '
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same function is achieved. When the magnet 27 is polarized

in an axial or radial directioh in t he above way, the | eaked
magnetic fllux 24 in the vicinity of the tunbling 5 face 20 of the
magnet 27 is very little. Therefore, the gl-obes 13 hardly suf fer

i nfluence fromthe | eaked magnetic flux even in the case of the

centrifugal force reduction, so the unbal ance can be canceled simlarly to
the case of the high speed rotation. In addition, during the spinning-up,
the gl obes 13 begin to tunble on the tunbling face 20 in so fast timng 10
that the inpact due to the collision of the globes 13 with the tunbling
face is nmuch less than that in the case of the dipole magnetization.
Therefore, error-inducing factors such as servo slipping.can |argely be

reduced. . Fig. 10 shows influences, which the

di pol e-magneti zed nagnet 27 15 gi ves thealobep 13} wWth regard to a
conventional disk apparatus. Wen a dis isp\giing t he

unbal ance in a | ow speed rotati on, such as DVD i*\\ i ce-fast speed,
is rotated (Fig. 10a), the cenwrjfugal force 19g o br at p upon
the globes 13 is | ess than that a hi gh-speed on,|sp it is
difficult that the gl obes 13 $vk|in such a directi as Nojcancel the -

20 unbal ance. Furthernore, t\he\l eaked nagmetic fl 24\%¢on1the magnet
27 is so great tHat, ring the hi rotpatijon as shown in
Fig. 10b, the gl obgs {lI3 cannot. nove b€ Atrey magnetic fl ux
bar—._f.ai er 24a, and thus 8 cannot cancel hbal Ne.
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in conparison with the above, when the pol arization in a radial or 25
axial directiom is carried out, the | eaked magnetic flux 24 is so little

t hat t he above-nentioned problens can be solved. In addition

t he | eaked magnetic flux 24 exists in the entire periphery of

t he magnet 27 so

98167PCT honogeneously that the magnetic flux barrier 24a like in

t he above- - mentioned di pole magnetization (Fig. 10b) does not occur,
and the gl obes 13 therefore can snmoothly nove in a circunferential

di rection. Incidentally, the use of the nmagnetization techni que
by the 5 polarization in an axial or radial direction, according to the
pr esent i nvention, gives the sane effects as those of the

af orement i oned . enbodi ment of the quadrupol e magnetization of Fig. 2

(A). . Fig. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. 1 includes: (a) a side section of the vicinity of an spindle notor 10
and (b) a plan of a magnet for a disk apparatus according to an
enbodi ment of the present invention.

19

22 21

20

13a

13b

27
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ﬁig] 2 includes graphs to conpare the timng between the novenent. of

gl obes and the read starting. Fig. 3 is a side section of the
vicinity of an spindle notor of a disk 15 appar atus accordi ng to anot her
enbodi nent of the present invention. Fig. 4 is a side section
of the vicinity of an spindle notor of a disk apparatus according to
anot her enbodi nent of the present invention. Fig. 5is a

hori zontal section of a clanper in the apparatus of Fig. 4.
Fig. 6 includes schematic perpendicul ar sections of clanpers in the 20

apparatus of Fig. 4. Fig. 7 is a perspective of a conventiona
di sk appar at us. Fig. 8 is a side section of the vicinity of an
spi ndl e notor of the conventional disk apparatus having a bal ancer.
Fig. 9 is a horizontal section show ng the function of the balancer in 25
the conventional di sk apparatus. Fig. 10 includes horizonta
sections shomﬁnﬁhgxﬁluences of the | eaked magnetic flux to globes in
a di pol e-magneti zed di sk appar at us.
14
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98167PCT * | NDUSTRI AL APPLI CATION - - As
is mentioned above, the disk apparatus, according to the present

knvention, can realize a disk apparatus which can stably replay and record
data even when rotating an unbal anced di sk at a high speed, and can 5
prevent the unnecessary noises fromoccurring during the | ow speed

rotation like in the audio play node, and further can prevent the
occurrence of errors, such as read errors and spinning-up tinme over, by
hastening the timng of the collision of the globes with the nmagnet or
tunbling face during the rapid change of the nunber of rotations, or by 10
suppressing the inpact due to such collision.

Fig. 7
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éLAINB > 1. A disk apparatus, conprising: a balancer, which is

set torotaté - in one body with a fitted disk and has a-hol | ow

fFi ng-shaped part containing a magnetic matter; and a
magneéti c-fiel d-generating neans for 5 hol di ng the magnetic matter by
sucti on; wherein the magnetic-field-generating neans is a
magnet which is pl aced on the inner peripheral side of the holl ow
ri ng-shaped part and is magneti zed by pol arization into four or nore
poles in a rotational di rection. 10 2. A disk apparatus, -
conprising: a balancer, which is set to rotate in one body with a
fitted disk and has a holl ow ring-shaped part contai ning a nmagnetic
matter; and a magnetic-fiel d-generating neans for hol di ng t he
magneti c matter by suction; © wherein the

magnetic-fiel d-generating neans is a nmagnet which is 15 pl aced on the

i nner peripheral side of the hollow ring-shaped part and is

magnet i zed by po]-'ig,igzati on in a direction of a rotational axis.

3. A disk apparatus, conprising: a balancer, which is set to rotate
in one body with a fitted disk and has a haoll ow ri ng-shaped part
containing a magnetic matter; and a magnetic-fiel d-generating neans for
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20 °  hol di ng the magnetic matter by suction; " wherein the
magnetic-field-generating nmeans i s a magnet which is pl aced on the
i nner peripheral side of the hollow ring-shaped part and is

magneti zed by polarization in a radial direction.

Fig.10

()

(b)
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