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DI 5k Apparatus XL 0 o tto e rrerr o~ ~ TECHNI CAL FI ELD
_*cooool* The present invention relates to a disk apparatus which has a 5
vi brati on- <3pgrP€Esi ng unit for suppressing the self-vibration due to

unbal ance of a disk as a recordi ng nedium and enabl
and replayi ng. BACKGROUND ART In r R%ﬁi@ t he dat a- erring speed
of 'di sk apparatuses, 10 which record an g{ay dat a, B@ wd\/\
drives and CD-R drives, is getting faster and faster. d data
transferring needs high- speed disk rotation. Many of conve‘hﬁmnal di sks
are unbal anced di sks which have aphiag F Jigss bal a uch
as their thickness wunevenness. The rotg I on of such dISk speed
has probl ens; for 15 exanples, as follows: the self-vi br wuj“”,m Imm mdr sks
I s caused by their unbalance force and transmtted to e apparat u

so the data cannot stably be repEarBqdiCAL HIBEDVI bratron make“H¥i'ses or

- shorten the span of life of the notor, and further, when there is a drive
unit inside a Thepptesent tineextionatelanes sot 4 adiski appdrdtaspatiphehas a
instruments to give 20 bad influences to them Therefore t he hi gh-speed
dat a t5ansf¥ebrahgnkguppﬂeesﬂuggh1-rspef@d sl ppreaseirgg itha sﬂédabtattdaomxmneeasl on of
the self-vibration due t o unbal ance of the disk. Thus, various neasures
are taken tenkalanes of ahdiskrisan areerding mediamncand gnables| stable meeordingde on
a conventlonC{ di sk 25 apparatus which has a function to cancel the

uribal ance. an replaying.

= | '~ BACKGROUND ART

wn

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
cannot stably 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 influences 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 measuies are taken to cancel

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

25 apparatus which has a funetion to cancel the unbalance.




'1 s, + 98167PCT Fig. 7 is a perspective of a disk apparatus as provided

vmth a batancer to cancel the unbal ance. The number "1" synbol i zes a di sk,

. which is L} %%%J_ naturn table 9 and rotarily driven with a spindle notor
2. A light: % p 3 reads data as recorded on the disk 1, or wites data

onto the 5 disk 1. The rotation of a light-pickup driving rrgit(orai&ls

converted into &igl7 izea empeeﬁeatofhydikkm@?laﬁtugfas roviited wieka Bathricérng

system 5, vvherebyg t he FI ght-pickup 3 is rlctlongily nmoved in a radi al

di recti on ototdamcel she linbalance Eohauvnbér SY'ssypmbolibey @ disk, avhictodnt ed on

a subbase 6, which is connected to a nain base 8 through an el astic

i nsul at or 7pbacedo@nsa iarmsakle1d apderasanily daivens wiith erspindie emotar & the

vibration ag transmtted from outside. The disk 1 is, rotated-by-being
i nt er posed BghiaRickuma reads datmpsrerorded oa thegipled, onwrites idasd owko the r ot at e

Vi brat Bon otk Al atancefes Daht pidkus sias maniosr SHebmyestadine

fr equancy. oftneRe S gImERk Bl fRpeden of Rehiei psq';nzfnegtcﬁgs‘%e&"%i&a‘e%& f on of
fitted in ol g RIFRIP ?h%%‘%& afy 150%H iR @%éedﬁac?éwﬁfs%? 17A yoke
Lurn' table ShestBEREEhaTBLE %ééaf?%fﬁurﬁsé G sBbpghe | Wi L
The cl anper «dfn&QB8 ab"S nthillHRE!8 fifro daﬁ @Fas@ibsihs&la&ér 71 tlﬁmaggaﬂﬂﬁe ragnet

magneti c adsorbing force of magnetic as generated

2% and ot he wiedeinl the Oirlst@dtok he ﬁtéﬁéte@&ﬁebﬁlfrﬁﬁéheﬂs 'tPané}Hﬁt&PCHom
therewith. Usually, the nmagnetized face 28 of the magnet 27 is

nmagnet i zed buatsid@oTheidiskildwrofatbdbly bding ¢rterpessel betwidea tmeqdyﬁttame 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.
Fig. 8 is a section of the vicinity 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

e,

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
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' process and the sinple usage. The nunber "15" is a back yoke of a netallic
magnetic matter and is fixed by adsorption onto an 2 98167PCT

._unmagnetizesg 27?'8? 29 of the magnet 27 to intercept magnetic flux as |eaked
from ot her Than 1t he magneti zed face 28, thus enhancing the efficiency of
t he sucking force to the disk 1. The danper 10 contains at |east two
magneti c gl wheagh2tizedsfdee29 oft the neagridte2yotigtercépBanagmetid flubdfas
synbol i ze positions of the globes 13 during the high-speed rotation and
during the leakedpfredn rotheri thar ¢beemiagnetized bfaiceg28hthwes eahanairgd ythei nt o
right and left portions of the drawing figure. These bal ancer- constituting
parts are neffisiantyoef theeseckibgstoree totthe ldisls 1c ohhe claapen10 tdoatainsratbase 8
through the insulator 7. As is aforenentioned, the 10 resonance-frequency
of the - vilsash twa megretic glahessks postible tootumblee Themsvnbensoii3at an e
i nsul ator 7, during the high-speed rotatjon of the disk 1 is set to |ower
than the fré [aﬁxgnbﬁm@hagﬂpaﬁs d8g glebes 13 Ausing the higlkspeed mtgtion j s a

' howi hat .t h bal ' | ed ' t h 15 hi gh- d
ot at 1 on of Shoh BFATFAR TS IDRCRAVL FRIRLET, FeEREOYF i Reini SHOWT SERATIB! nsi de
. his (f}0. 1 | f .the.d 0 ' df
upvar o, Reriov? | AR Gl gelpatfiofs 1 Bl AERERS, Tt PatbE e
ar d . | W "ar &
Cnbal anced WrERr gy dre HholRed B, Y RERCe ‘ELBM AN Lotlisd R i

L during thehihtlinShesd s alididen twghg?fatoﬁsz.t%é e doreihdlona, chie di sk

| "is usually rotated at a higlr spee about 4,200 rpm at maxi mmin t :
- Byt i meQ speadsondfite t@eﬁﬁ@?@yﬁbﬁ thas{ibrd o of 2. @ubbASe SP&bde Woetheeadi ng
,, for

data.” On the other han
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
i 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 to 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
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25 exarrple as to 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 6;}@&@ read, and t he | ow- speed rotation area, such as audio 3
98167PCT pl ay en the disk 1 with unbalance is rotated on its own axis at
a high speed, the unbalance force 18 that is the centrifugal force
oper at es uppla)’the gravity center 17 of the disk 1, and its operating
direction rotates along 5 with the disk 1, This unbal ance force 18 deforns
the insul ator 7Wherihedisk Aewithowabdance is mimdeomtﬂ ewBvidgiatg higha

rot ati onal frequency of the ?lsk 1. Becaus as I s_af orementioned, the
resonance fFE@ﬁfb Bhbalaace fpreql§ dhatols entmingal feroesoperatey UPSRer t han

of 1 he. subbHREEE E?ﬁséyi?mttgse?@? Feaq%ﬁt?ﬁ»@%ééﬁiééﬁgﬁ% trgf%ég%s 'a»:géﬁg‘%“t

f her ef. 13
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aresult, the %é&%elehslg%%?ég‘eﬂtl%n%gr el PEsHBIckfre ﬁ‘ﬂ@‘lcgr BF" H

swi ngi ng-rotation center assenble In a direction opposite to t he
di rection otnﬁraﬁow&air@ﬁ?obafs@r@g 3t toAperelri thah lthe rbmlcﬁﬁq?lmé cw@f

unbal ance of the disk 1 is canceled owing to the total mass

assenbl ed gtiebdssK 3 thOditdw@iont bethdatisplacémehe of ahe spdbdsé 6t ist alovayy ea

such as standard 20 speed, the centrifugal force 19 of the gl obes 13 is so
i :npuf fl0ci enbppbsite ttbethe .diredtion. b8 the eauntrlamrecforeel (Therbforeuupbnnhef ace 20,
and the pl aC| ng of the gl obes 13 therefore becones unstable, thus naking
unnecessar ylaast twe,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 u.nbalance
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

i

t

20 speed, the centrifugal force 19 of the globes 13 is so insufficient that the

. globes 13 are not pressed to the tumblling 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
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such as tunbling sounds of the globes 13, frictional novenent sounds
bet ween the gl obe 13 and an inner-face part of the damper 10, and sounds 25
..of collisi %(19 typeen the gl obes 13. To prevent them the globes 13 are

made of netallic magnetic matters. Furthernore, the | eaked nmagnetic fl ux
24 of the magnet 27, or the magnetic flux 25 fromthe magnetized face 4
98167PCT 28 tw thérbabkglokeold itGutilizeduto hllawdtheoowler Peripteergulébf RREI pher y
26 of the magnet 27 or the back yoke 15 to directly adsorb the gl obes 13
to stabil i zmagnek?7 oplthe bagk iyokehks twodirecthnadsdrbtthe globeet3 t8stabiline
preventing the occurrence of the above unnecessary noises. 5 However, the
above constthein phacingsin rhe bpositionsnef theglobeodBbmthubepreavieatingt ahe on of
the disk 1 is rapidl ihifted fromthe high- speed rotation te the _
| ow speed rACHITERGE ‘%st e AbOYRIICCER R AW MUFSSKs, gener aljl Y, ht here coexi st
data apd audio .,in a disk. Wien such a disk isg replay t here occurs a
pattern in whi clﬁome‘]"ﬂst@?t@goygaﬁpﬁétlt‘ﬂﬁ?ﬁ z‘ﬁsa th?gﬁ’el%\é’ea}efttk@nﬁ@nber of

19 To cay, HREHRERTHe #aepr%re%;%gh&ftp%?%‘%?é?w%ﬁfd;%%;%ﬁ@é%?pn%ﬁﬁﬁgﬂgb?a: ldiét

s afor arontreadn il 1o MM th b 2 £ ST5 oo s rotated i
i ' el .ace

o cancel "the unbs Sme Gf CPROM SR, BERRieRy? Btk Boeidsy gh Hhd Aigs

rotations ghapgisko WKK:?Q&&I?%@@EQSQﬁﬁlaﬁkﬁ?tl?&@;cl{dggié%i"lpft{e?ﬁ% fygperat e

upon the globes 13 is so insufficient that the are adsorbed by

~Sthe- 010 er -jastiaftar ieadingHatd 1t ARGEICbpedd, Ghe rhbér @ﬁfﬂfaﬁ@ﬂiﬁisléroploé\eh 20 due .

to the function of the 1eaked magnetic flux 24 of the magnet 27 t he
to the standard one to replay the audio. That is to say, the disk is rapidly

‘ shifted to a low speed when being rotated at 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 the disk 1. However, when

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

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

adsorbed by the outer periphery 26 of the magnet 27 or by the back yoke 15

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 magnetized 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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function of the magnetic flux 25 fromthe magnetized face 28 to the back
yoke 15. However, as is aforenentioned, the magnetized face 28 of the
. .magnet 27 gre. netized in dipole. In the case of this dipole _ :
magneti zation, there are characteristics jn that the |eaked magnetic flux
25 24 is large, while the magnetic flux density of the magnetic flux 25 is
smal | . Theouter periphery 26 of dhe mdgres 23hilinversely, onhem ¢hé disks peeadhifesdit i on
to the high-speed rotation, the globes 13 are difficult to separate from
the 5 1 ¢8IB7H0T highespeed i potetipn26o othet lewnspesd @tatibny etheelotemhen t he
disk 1 is shifted fromthe high-speed rotation to the | owspeed rotation,
the outer PSEPhSRERP Afether magaendgiediffirultdodidsork the globesdthriecanse gl obes

13, because, the gl obes 13 do not separate fromthe tunbling faee 20 unl ess
the 5 cent the Lsg\abefol%élq@%s%ﬁéaéﬁ érqmpothe Fembligige faqe e tpdess the

R R .
L oo ALY e 8 e?‘%é‘ﬁ?ﬁ&f?" g iRy G gl et Bler st oo
25 The | st dftet ichding dayg By SRR Torh, AE ML Ta Hre PR LT
Fotation i ofRaARUEHBEHPRRrP DG i Afle skt 97 dfertiE ihiiHof BT idabiffy
separate fdafa treadrsna%nleécamecsf thélabvieNchdiactekstiddnBf ithe dAfcuftit f{ the

fiunmber of rotation econes sufficiently high, because there are

==ghar aot eri Séﬂ)mtidm-hhdt-=add®h§>ti@11 tdfetielptébeaxn 18f  The phpatt duedkednhaganetic
flux 24, the globes 13 are difficult to separate fromihe outer periphery
26 of the adgprptiodvis fFarsmitted to the disks i) thast causireg the $nduction of read

' errors.
In addition, during the rotation initiation, namely, the spinning-ilp,
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
OBJECT 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
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3 ?—L‘SP@E&%@%@Fﬁ%ﬂ?ﬁ@qaﬁésﬁgﬁfﬁqea%zog beruspivoingomisi g (o
E:gﬁcef?ﬁ;e[?gagxgglt :ag(r:lecg;rp[ IhZeZi-sﬁ, b\?h?(r:]ﬁebal ancer is set to rotate in one

: L2 '
i tSUMRIMNI [ INVENTR a. hollow. ring-shaped par
ggnsg?%i \rllmgt a %‘ﬁﬁg lsrgltat er ;Elgr?g@y magneti c-fiel d-generating nmeans for

: i - t her
hol o g the mmaive bl stoy SUEIGRD o Wit Mok apealinluningr
conpri ses at €ast one or - e i i 5 pl aced on the
et per | et ol oL ge of -t he Rarfow -1 arRar e L1 lakg of “Akdfel oo Ty
nglng i gat i gﬁnq:fﬂ.irtg thgiunbalamoe of (the etisk 'whidtObalan@8Als set to rotate in one

%y, 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

A7
'.-;5;"-55,5

20 magnetized byl 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 e.l..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



direction; (2) that the magnetic-field-generating nmeans is a magnet which
i's pl'aced on the inner peripheral side of the hollow ring-shaped part and
“is - 20 nmagn@8ieZRAr by pol arization in a direction of a rotational axis; (3)
that the magnetic-field-generating neans is a magnet which is placed on

[ - d t d
by ol ar | zatlsrerked hagRefc Mg, WhicR s 1?%8: AEREqBARer rudias L&onzn gg.nje:e
ra nean
one by pol ar Mo RedRFE” ?%ﬁerff‘%‘?fk‘gf - G QTREE palantas 6F o S "Bﬁuzt\t;t h o
' t
2 i a1 o PrepersineRoRC eVet (8 1R cds'whegTducBY e RivStebl Rl o
f1ux, whi chofiRe RGOS Qeﬁ@{fhﬁél Pd%fcé‘?ﬁ%ﬂgfﬂ@& g&.lesen | nven??on

efficiently cancel the unbal afce of t Isk. “Int

even i 15 t hesaedbagiecause furdtaBloenbovmesRELEH! Rt aid uc%ahl%? gﬂi K? tRe
centrifugal force to operate upon the magnetic mat IS SO as to
cause unst abdakedomeigantie fhix bhehmx@idtpthﬁih{agheﬂ@finéﬂeﬁ Reso leaked: gnet ic
flux of the magnet, the magnetic matter is so difficult to suffer t _

i nfl uence osuffhe theirBdenegpétthe leaked tnieegn ettiveflus hhh e tee ufnfbhl-‘a&lceoforlzéle di sk
can stably be cancel ed. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10

Her ei naf t er of ﬂtﬁrélskfcamﬁéa@mhﬁjd:mied of the, present invention are

expl ai ned € rr|n to the dravmn S InC|dentaIIy, as to the
constitutiof HON tHE altONonponent s as those of the

af orengnt i oned £n onal ap atus re I ven  the sane nunbers as
¥khose for the cg%\fgmartf haPfO @ﬁp .Q 28thp dresemiginsteantian eng :

explained while referring to the drawmgs. 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
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-l 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



Fig. 1 shows a first enbodi mrent of the present invention, in which Fig. la
i's a section, and Fig. Ibis a plan of the magnet. The number "13" is a

“gl obe of a nmewaRdT ¢ magnetic matter, a plurality of which are placed in
the clanper 10 so that they can be tunbled to 20.cancel the unbal ance of

ltr ot at| iﬁalaﬁggﬁﬂggfﬂ%?}%%islﬁi‘ésaﬁiﬁ@%@n? ol Ard g B PolkdSy ot eadh O s‘h’eed
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In Fig. 9 shRndeftdr edhOlf R CrirtQRE s e ele] et | on,
t he circunférence of e8 98167P8Cf'lr' thgrén%fsggﬁ%@jﬂ ?:1% eﬁ?ogﬁa%pol e

and an 5N polferdeyoflffe nixp@let 2%11%1{1(%%@%% Nai3chet 38 the shitfe 48 3HALBPtKe

magneti zation as shown in Fig. poles and N poles are alternately
arranged by dipolesiraignietizatiby. i The fwmber J0bess afbk pokd and & fixed b
circunferential direction. The magnetic suction 5 force of ‘the magnet 27
upon the yoRdsdrption eato an ulmagnetized fades?9 of thehmaghiepQVcan@dhetdwat i on.
The nunber "15" is a back ioke and is fixed by adsorption onto an
unnmagnet i zedigmeter 0f the hack yakmistdesigneshtb bhsulfitiently dampeetthan ahat bg back
yoke is designed to be sufficiently |arger than that of the magnet 27. The
nunber "24"the arenetol/.« Haenpgmber ¢ 241 glangs fosdhednagnetie fhm asdegkmtnet
27, and the_nunber "25" stands for the magnetic flux fromthe magnetized
face rzlg t o- f1E b@@kﬂ%%t %%{ ..@.I..lﬁls.ﬁ.-teo.nm&bqri i Sapdelfer the gnagnetipdbvent |
i nvention weth the above. nstitution explanalions are nmade about what
mechani sm \i'\%ro%ége %%lzﬁéc}af%ké go the Pﬁﬁéggg"' i{-’ a high or |ow speed.
. 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



15 Simlarly to the aforementioned conventional disk apparatus as shown in
Fig. 9, if the disk | exhibiting unbal ance during the hi gh-speed rotation
" .such as datsmisre@di ng is rotated, the centrifugal force 19 fromthe

SW ngi ng-rotation center operates upon the gl obes 13, whereby the gl obes

13 are pressed.onto the tunbling face 20 to nobve while tunbling, and 20
t hen asgen‘rﬂeé'g’}}qyazéif’?él& P?ﬂgrt?gp?gs?rt By tthe baek yekgl18ndae & the fination t he

05K L LR R CRURBSES 1A T B el snecy] oo, And Lhenetat o
cancel o3 S NeHCLS0N 1 ghaERL 0 B Bbhokl5e S oF, L 13,5 19
coni {1 Louitigeyhd, BESbrh MR BRGRASE bESGeOR me el o
sceor by Dyaidesa st Sy SRIOTTT pErdBlely SRALNR, TGSt hety

back yoke 15 due to the ctron o C

magnet 27 Ghaghid WRE! i08u vihére: IRUBkDSriddrt il he ALL ¢ dRBARGHoIET €O

t he back yoke 15. Incidentally, as to the above enbodi nent, becadse the

magnet i zed maghetiatdsh,ofhe! leakergntigntici BuXBANsl kK€ VikiRiGUaE tHE Yufter t hE
state of the magnetic flux is such where: in conparison’with the case of

t he di pol e penipdreey i2600f tire, miageet 22ke dhuaigless,iand thixngnefictfiac dbRéipy ty of
the outer periphery 26 of the magnet 27 is nmuch | ess, and the nagnetic
f1ux densi ©f theimagretitafne25drotruthe2magnetizec éaceehtet thecbadlapgek@ 85t t he
Hack yoke 15 is 10:.... greater.... As a result,. the movenent of the

gt obekd)- 13- iggeatgne-ﬁ&maﬁsﬁh dhgimeeement of the globas d3daisuech that thepglobee..f r om
or be adsorged by the magnet 27 in conparison with the case of the dipole
magnet i zat il8naT8\R@RerhE® SepaERteoirosh @hdedpdsorbeds byaphelimagnepaZdiri r om t he

: d to the | ow
wh spee cox(:)npar?son 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-re'ading. 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.

e
iy

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



speed, the above properties enable the gl obes 13 to be adsorbed by the 15
magnet 27.in fast timing. That is to say, because the globes 13 are .
"adsorbed befspg7ecrhe shift to the audio data reading node, no data-reading
error occurs due to the | npact as made during the adsorption of the gl obes
13. In additiaon, flux 24 is also small, the

ctorph o o M SO Sl R o s ok o T
rognet 27 (4P i PSP RO oM st biniing Camehinilopac
tﬁe case of ‘ﬂghéﬁ)éﬁg%gnhte% ?éﬁ?%gﬁla%ﬂﬁbgggrmBEngn cFA fgf@PBrst uch as
domomstrat6 T RECPunet o At Atart B or L ke ea Bl R ALER I o they 1
this figure sy ahBeuR AR 34! BholapeagBlehe Lb?'d"&a%ﬂﬁx‘ggg{?@?%gé?%} he

utilizing the quadrupol e-nagneti zed magnet a

above enbodi(TeaékingrEkrbPSidraillPss g4wseld Bg)thé Bollisth %g e glo%EQ‘&@ Wilfi th

. . e
properties in the Case of using the conventional er utrlizingthe

di pol e- magnahagadt @iignFhe dumbae 38" 3hbws AevoltipEbOariadén SHOWS sgiﬁ&l%f ting
point of a data reading (Read Signal) for the 5 audio, and the number "34
shows the vimbtore ¢Spindleadotoy ¥iy BigaaDpaind (He afalling FoFtiin SfOMRs) as
caused by the collision of the globes 13 with the magnet 27. The number
"35" shows argtienedd showsi arshuftingeperpodidirem tine drigh {GRpEchdo ethiebiow VM
3rgna|} and thg falling portion of this wvariation 35 shows a shifting
peri 0dll r omsPEEdhi g e pesdidoning rlatigns between these nunellaqrﬁs?:&,ﬂdmam@d% e
rel ati ons bet n, t hese nunbers, 33, .34, ,and. 35 wl el p.to understan
the timng rvéﬁgﬁF’d%Eo JodsEEANE Hhe dgning relationsbesveen the gpHisian timgjafh t he
- ' ' f di o data
wnet 27 anfe tg}fgbersefa.')dwsigha{ﬁé Hqgag%gt % and the rlegd-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.
P 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
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in the case where the nunber of rotations of the disk 1 rapidly changes.
The conparison of graphs (A) and (B) of Fig 2 with each other 15
-denonst r at esogagypEpl | ows. As to the dipol e-magnetized bal ancer of graph
(B), during the rapid shifting fromthe high speed to the | ow speed, the
timng of adsorption of the globes 13 by the nagnet 27 is so slow that the
gl obes 13 col | i dEigs 6 Bkowagneacord pnder thirdnembeodimeat refathe present
.Therefore, the tracking error signal, which is a factor of inducing the 20

occurrence dNVERHONs lhet HEugiiars commopeisl e ﬁﬁ?@mqrgiqm_ egélquliment f
lolently. On the other hand, as.to the quadrupol e-magneti ze al ancer o]
\élrgpﬁn(Agl, t41€ gepdhesame sgmhals as %@? Mrﬁ@en%ﬁéeﬁmlﬁbOdmggémth

ti the shif{ of the rotatjiaon of the disk 1 fromthe high-speed to the
I IO\r/rves;’cj)ied, a?‘fﬁi Q%OFEQBPBH%aSEadP%&e%M@nﬁ%%F%W vi ol ence of the 25

i i . ) di d d ts,
R Y t*ks’éé%ﬁ%%ﬁm oo Big) o3 e 1easf 61 BloEER S B shitdl
di recti on): bl i8GAGHRanHed o, SThe b G85oRABB 4 4 Riddlighedjgent of

the present i1nvention. e structures conmon

enbodi ment  ApBed13 {1u tﬁ@%ﬁ-ygpf&?-l%ge& heptid wihige &le hﬁ%ﬂé’g@%ﬁ As to

enbodi nent, ~ and the overl ap g det ai explanafions are o

the embodi meginisilides psitioh dfaElelbBEs b AR ehe JBpAHRARCITHO wildiEB gyl the
cl anper 10. The nunber "13a" synbolizes a position of the gl obes during

o 1] O AT CasER e bt s lhaled e el pge(s,
Fage 2 of gderiagtbe Bgurs, pohilei thedwinle. o ehsamemagher£Sd MAca0de kN the
figure), while the whole. of-the unmagnetized face..29 . is pola
the pol e (NR&Ezed fnfo the poleeiN pale isrimyrersé te dhé avagefized face 28.
. In other words, the magnet 27 is magnetized by polarization in a vertical
~ rotation-axial direction of the 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 samé 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 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 - polarized inversely to each other. Therefore, it follows that an S pole and

an N pole are concentrically distributed on the inner and outer peripheral

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

12
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In other words, the magnet 27 is nagnetized by polarization in a vertical
r'otation-axial direction of the clanper 10. As a result, a magnetic path
“toward the ymkerpd¢t is formed to suck the yoke 11, whereby the disk 1 is 15
I nt erposed between the magnet 27 and the turn table 9. The nagnetic

suction force 1of t‘ge ma&net 27 upon the yoke 11 is set to the same as that
of the di polROleRE:heal Bale are inversely distribyiecherishewn tin Figalédy the

magnetic fl m.the magnet 27. As to the enbodi nent of Figs. 4-6, the
magnet 27 i;géﬂg%%g‘??:ggﬂ lﬁ%‘:ﬁffye larization in a radial direction. In the
pl ane shape on t e _face L. de, ; nane t he unmagneti zed face 29
side, of the nag%é*gg&é g%%%ets%%\%ﬂo}ﬁrﬁeéi ¥‘§>,ane@|’aﬁlf| P51 @ dilgdEec8oRdne are
concentri cal | sirihut L oner qand ,aut er peripheral -si-des
respecti vel ythlé@aﬁztse ésvgﬁ’egr%tflégléF{igﬁaéﬂ%ﬂPﬁgéilﬂ.ﬁéé&%&%{1 rankling and
t he back si ot Tnlk ri knversel 0 h ot her.
Therefore, 117 o) oh LT AREnd 2PiS very HHE, PRACKIETIRE ok Il
di st ri but ed sefiferhih fl e [ : ' r.espect]vely,.,of the
magnet i zed fsace 28. |ncied§ﬁ%?ﬁ$?@%€§ dlq?g{lﬂ]éc gﬁi ’€§§§%f§7@’&r&5peof% tgﬁd t he
N pol e are iceneifigdal foit raduiction, 88 theanbalandd an BB, S ion is
achi eved. Wien the magnet 27 is polarized in an &?glcaggaﬁgﬁgmgéwgétion
in the abotbhewage ofitbelldgkegperdgnstion.f Inxadditibn, Hbﬁnﬁiﬂ{e’"‘%ﬁiﬁnﬂﬁ -tdﬁ
erefore, t%

tunbling 5 facé 20 of the magnet 27 is very little. T e ‘gl obes

13 hardly sihe globes 1ddmginftoommble orahedumdiveg face 20nin e st tirhieg case
g;‘ ~the centrifugal force reduction, so the unbal ance can be cancel ed

g L2
shii 1.y t dhat Hee dmpachuento khejieojsien afothet globes 13 wdth therundlingg t he
Spi nni Ng-up, theéﬁlo ef 13 begin to tunble on the tunbling face 20 1n so
fast tim ngfa% thdftuCRe'esipden dhat i thgecass pf shendipglet maggletizatioh3 wi t h

e tunblin . .
w Q'herefore, 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 l'ow-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

At

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 ﬁnbalanﬁe.

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

25 axial direction is carried out, the leaked magnetic flux 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
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face is much | ess than that in the case of the dipole nmagnetization.
Thereforey error-inducing factors such as servo slipping can |largely be
-reduced. Fi ggisrcshows i nfluences, which the dipol e-nmagneti zed magnet 27

15 gives the globes 13, with regard to a conventional disk apparatus. Wen
a di sk, displayi ng the unbal ance in a | ow speed rotation, such as DVD

tw ce-f ast ageneonsdy athad the gagmetic fluxebawmen R4adike finrthe 2Bove-
operate upon the bes 13 is l.ess than that in a high-speed rotation, so
it is diffghioned dipple Hpgpedzation (kig. 1Abkdess aotipeau: and the globeancel
the 20 unbal durthernore,.the | eaked magnetic flux 24 fromthe nagnet
27 is so &?er}%@r?fﬁé? caf FneQthly, mpye ie ay ﬁlﬂ‘ilélnéj%igdsq’fbvm in Fig. 10b,
the gl obes 13 e heyond t gnetic flux barrjer 24a;—and thus
cannot cancel tﬁggﬁir)l%nat?g&(:e&%/nusceo artf'§ o agnaf aﬁﬁ’%ﬁ@\?b@%ﬁ%nb}’héhe

pol ari zati o qih.:a :adi r ial. di Lon is catried aut, the | eaked
nmagnet ?g fl 3))?'1%42?1;18120&: Fﬁ t F’éi?a?h%%( rg{ihag ‘iﬁgété‘?%ﬁ?ﬁoaﬁé% dPobie Rresent be
solved. In agddtiiOn, dikes! I.C LI 4 exjists . in the entire

peri phery of thelrra}gnéelt 37@%65(3&%%%%3&& or?t%ggﬁeglfslﬁoﬁfg?nflﬁé‘ gnetic
flux barri eembbaliidh® dfitht Rfuadkapsie FRR| PPN etization (Fig.
10b) does not occur, and t@gl ogese 1% Fﬁggg?lgpgﬁcénfg%othly nove in a

circunferential directiBRIEF DESERIFAION ORTHS ©RAWREcEBgnet i zati on
technique by the 5 polarization in an axial or radial direction, according

to the present Figivemdlodes:gayessitibaestionr offthesticinay éthas paidleNRotor
af orenenti oned: enbodi nent of the quadrupole magnetization of Fig. 2 (A

- BRI'EF 18ESCremd| (N erplME. oRAWNGSN i dor T idisk usissaratal scokding @t aan of

the vicinit f an spindl e notor
dmbodiment 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 é 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.
Fig. 6 includes schematic perpendicular sections of clampers in the
20 apparatus of Fig. 4.
. Fig. 7 is a perspective of a conventional disk apparatus.
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 horizbntal section showing the function of the balancer in
25 - the conventional disk apparatus.
Fig. 10 includes horizontal sections showing influences of the leaked

magnetic flux to globes in a dipole-magnetized disk apparatus.
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10 and. ,(b) a plan of a magnet. for a disk apparatus according to an
enbodi nent of the present invention. Fig. 2 includes graphs to conpare the
“timng betwefigzEdte 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 apparatus
according to anot her enbodi nent _of the present invention. Fig. 4 is a side
section of the vicinity of aANIAHRARABPLEEATIAON:k apparat us accor di ng
t o anot her enbodj nent of. thg resent invention. Fig. 5 is a horizontal
section of a cl &fptr MERLORE eathe digk apparatus, acrerdipgitacthedpresenhemat i ¢
per pendi cul ar_ sections of..clanpers in the 20 apparatus of Fig. 4. Fig. 7
is a perspettySe3y Canchﬂ%‘hP{%%PPHPWQM&F]&F%.Stﬁlﬁ.reBIQYsaladS‘E@Qirdsecti on

f the vicipi indle motor of th tional disk- t
navi ng & babaiRer e ApeReteBaB i e ARk A e bEhepto, AMcEon of
the b | o2 i onal_di sk tus, Fig. 10 includ

nor i 2oncal LECtn e AFREERY) RBFeacrii BRET DR R heromBed o

| obes i L RRIE- t ji5k 4 STRI AL APPL| CATI ON  As
< monti oneit oo URD AR AR Auia "R SAALT anlt, Y I mrrint i

i nvention, eauk6idd &€ e?rd;-b,si‘uﬁpﬁélrr@&lizalfégscéh&%Elixgﬁﬂglb%%gﬁﬂgﬁc}d've%g% record

data even when rotating an unbal anced at a yprevent

the unneceshastgniry she ﬁmﬂ? @ ctler bollistBH 0P GhkNEobeYSiR e ﬁ&?@g%} li ke
an (0]

in the audio play node, further can prevent the occurrenc errors,
such as readimsblingfaceduwhigithergapid tharegeovfthe Aumbaséeritadohbeos by ng of
khe collision of the %I obes with the magnet or

"= . 10 .. .suppressing the impact due to such collision.

I
ey
'Q_'.’ i
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tunbling face during the rapid change of the number of rotations, or by
suppr essi ng t he i npact due to such collision. 98167PCT CLAIMS 1. A disk
- appar at us, ogipsdsi ng: a bal ancér, which is set to rotate in one body with
afitted disk and has a hol | ow ri ng- shaped part containing a magnetic
matter; and a magnetic-field-generati ngﬂrreans for 5 holding the magnetic
matter by suction; wherein the magnet C&AIMS d- generating neans is a nmagnet
which is placed on the inner peripheral side of the hollow ring-shaped
part and is nagnetized by pol ari zation into four or rmre poles in a
rotational = directio 2. A di sk apparat us, corrprl sin a bal ancer,
which is set todrotdt&is ﬁPBﬁEatb‘éd?Wflﬁ% i balancer; syhighds 5at ta ratate ow

rmgnet ot 1 cehe iy et m%aig?acﬁ“ﬁsk B A e MRdlGHe FiRErehaRad tRart h
[ wh

i?,‘“pl aced osORFniiE aRABRMIE Aol a%?”%ﬁ%@?ﬁhcﬁ%@sm@%asaﬁﬁénaﬁ‘p%canif
maget i ;l%@d%oﬂn%r)?%gﬁgﬁhqﬁ% %g%(yu%ﬁg jon of a rotational axis.

dISk appar at us ichis set torotate in one

body with a fit&egei® Kh@@ﬁa?ﬁéh@fﬂ?&ﬂg@Wefdtg% ﬁm%dlspi‘rﬁ'lagﬁgtgk«ﬂhphqg a

magnetic matter; and a magnetic-fi el d-gener ng neans for i'ng the

mgnet i ¢ maplaiedbyn IHE ALK p é\hggéfdl sifi€ ofRafbliew bl ﬁ}@qgﬁm%mns i's

a magnet which is placed on t i nner peri pheral | ow
ri ng shapednpegrietiredl iby podariehtisadinty &Qhardrzﬁ{dr@npblbsama&j'r’ﬁtaﬁbhﬁ?t' on.-
16. _

L= 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.

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 polarization in a radial direction.
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