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The present invention relates to a device for erasing data, for

example, servo data stored on a magnetic disk.

[Background art]

A typical disk device comprises a magnetic disk; a spindle
motor for rotating the magnetic disk; a head for
writing/reading data on/from the magnetic disk, etc. Such a

disk device also has a case referred to as an enclos

ure case

used to house the magnetic disk, the spindle motor, the head,
etc. On the magnetic disk is formed a data storing layer by
means of sputtering. The data storing layer consists of a

magnetic thin film formed on the surface of a substrate
consisting of glass or such a non-magnetic material as Al or

the like. Generally, the enclosure case comprises a

base having an opening and a plate-like top cover for
the opening of the base.

box-1like
covering

The disk device, after assembling the magnetic disk, the
spindle motor, and other components in the base, is completed

by covering the opening of the base with the top cover.

tais assembling, servo data, which is position data

After
of the

magnetic disk, is written on the magnetic disk together with

other necessary data. The disk device, when such servo
written .thereon, is put to various performance tests

data is
in prior

to the delivery. Some disk devices are judged as defective
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ones i‘n these tests. Defective disk devices are disassenbl ed_so m 1,
non-detective parts are collected and reused. Before a magnet| CN 2@@
reused, however, the servo data nust be erased fromthe disk so as to
«prevent the servo data witten newly on the disk frominterference with the
old one. And, it the servo data itself is judged to be inperfect, the servo
dat a nust aI so be erased. Sone data is also witten in the above tests and
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below with reference to Figures 11 through 13. As shown in Figure 11, a
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attract @eaehcef hethe Thacpesnmarentasmgnet stid2 @ik 48evliaee pacdnat ham i n
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for magnetieldssksnndt oedieinde tor anehdaha fe@mrsweta nmagnetic di sk,
therefore, a magnetic field nust be applied in the direction parallel to .
t he magnetig %% I n a dition, the s é}ren th of the magnetic field nust be
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is rotat g%logﬂ l%g”? e%%?%% %d.[g&rersn??h{éha?%qgug |ce 10 is driven to
rotate the nmagnetic disk 22. Next, the disk device 10 is inserted |nto a
gap bet W@@n grhfwmpp@r ragdrkovar, @ga@tafexgéérwaoa&@mﬂ@ése& e sl

eraser 4 ti h a r.400 i nser o that si de
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and 404 gr’ﬂd" PP He M Wietddixsri 402 fiEgs eﬂeé@a%‘ﬁ&v\nﬂ%ftﬁsarﬂla"r riowl i hL&i gur e
13. This is te block the influence of a magnetic field generated by the
data eraser 400. In this state, if the magnetic disk 22 is kept rotated, a
magnetic field is applied to the whol® &Surface of the magnetic disk 22 in
parallel, w- 3
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4 NOV* 2004~ thereby data is erased fromthe magnetic di sk 22. %Péosle &o
be solved by the invention] In order to erase data stored on @ Vtgﬁg

di sk, a magnetic field that is over the coercive force of the magnetic disk
«must be applied onto the magnetic disk. In recent years, the recording
density of such the magnetic di sk has been inproved remarkably, thereby the
coercive force of the magnetic disk is also increased significantly. This

is why a ﬁﬁgtheClth@kdm'aénfeEQ*ﬁll&QQ g bat fmﬁésepeyﬂgnéﬁﬁeﬂ et ﬁr@séjlcﬁjata
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t he magne i thi.s Spl e noL.Qr S manen
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di sk. Condé§GeRefY, © E‘Peé é‘t‘r’éh@ Yeghktdlc dirgctics appleedifberent nmegrest i c
di sk so asreo dispseedatan t bppesedmsut hecemgoet ithef iplthadheeeMmiaghet 412

1 causes TS CEer e B O e Bt e B 0T v
to irrprovéltl? %%rc#%efoer PHRE @ne’f’i“’c dies%lciatl |§1F9‘§Fl‘?%quﬁrl€a to

apply a sﬂﬂéiﬁgéﬁntmgn@lqu@ faxd d dispdeedragmet ioppdissk, butrfadés aaliseshd he
char act er bstrinaeff hignsPi N &fDLPe berhHhbherndgdegnaded at the sanme
time. Under such circunstances, it is an object of the present invention to
provide a _data eraser that can apply a strong nmagnetic field to the

magneti c HFGRTGhPe 1§uppr S3BIARALABY sYE@HgPR Bf MeaRehbgnbi¢ld ffmined dosbe
appl i ed t thehdaspi adheennt @b . showh in Fi4udeV12004as[ SHewaAr yn of iddre: 12,

i nvent i onkhEhenRresant fi@/ﬁdﬂt kon %@Yh‘ééé %1%%@ %@S@ﬂiett!@ktﬂ ases. t%aéa
st or ed on]Ei Ea%ntlc | asd crlbe above. ﬁ?ta eraser _conprises
e

magneti c er?éarratl n% EaHS yhav?hg‘tﬁﬁo Jplerﬁ%%e Thaghets, dEEH IG whi ch
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obver se orforevensetbé mignemaignetiisk.fi el d generating neans i s not required
originally so as to erase data. And it |s i nportant to bl ock such the
unnecessary | eak netlc fI at will, & affect the permanent magnet of
t he spi nd?égrr% o?g %g dVoi'd™§ ﬁg’ 8%?65%%’ ‘??ﬁa?‘ e?%‘?ge d1He ydtepEdSer of
the presefitSkn¢éntiibh dpgpetethe Hea%k@aéﬁr?l’t H&O0sur facBiexcept3 eititrertdrhe
obverse orovee nevaras®ved tde amonet sigov | ehel genaiaid nor ”ﬁl@élscorﬁﬂ‘&{&hﬁé

el imnati '191 ach'@-gile.stlé Gdd % to g1k eaked Iﬁé)qr}%’cl Ce)éltl%rkna2| space rotated
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to be |rrp(§s%8t0n t fie SEFPHAFe MRS . 11 ntaﬁdldtllséin det"Héeda}c% é?aSJélivéﬂ ttise
present i Aegatieontleanmapastidatdashot2onl y Nexam athegridisikc dkwicd oaded s n a
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The yoke dig5pag( t rfa exgept eifher t verse or the reverse
of the ma net| c |£ 1 ggnzclrﬂat |d%gcarre§:r?% as SCI’Ig gb%v lWﬁy d"&o 4562

di sposed §F35§Tt 60@orﬁ§ i P ssditede Sowithe tt He smerdidet |‘@eﬁﬁelad hyadersdtideg eans
or so' asdoeshaosepariatedsslingeirkydt hetwéewnbotin £ iheerdataeerasersoal drie
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preferably _be disposed so t ent, pol es adjoln on

surf aces ‘one ﬁg’g%eﬁsc FPeIW%e 48 g flgieiseni oh & pﬂ@ﬂé?éﬁm rfé@lghp

t her ebet ~9eoematnd tie mhgnedatca dieskses i4tertedn nthhs gaptd,heiebythe

appl yi ng sagmaretl aikkeld 1o Hagimagneldd diskna AR da is applied
to the whole surface of the magnetic disk 22 in parallel,
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4 NOV 2004 of the magnetic field generating neans, when di spoSed NOV 2004
different poles of each permanent magnet face their opposed poles
respectively, cause magnetic fields generated fromthemto repul se each
«other, thereby formng a magnetic field area consisting mainly of a
conponent oriented in tile direction parallel to the magnetic field
generating neans. Consequently, if a magnetic disk is inserted in the area
in paral fragn r asSsk idp i s possible to erase
dat a frolt%ﬁég?lragﬁtetl C ?fa\%&% gg%t“??@l%y%gﬂrg'tcggr nore, the data eraser of
the present invention may al so be provided with a fixer for fixing a pair
of the magmebileméi €b dbgeswlnatd iy rab@Ensnwienhianpr edet er i ned gap
therebetween so that this fixer functions as the yoke descri bed above.

Concr et el the fixer is Lu equired to be co f )& sgron netic
mat eri al . \{‘Tr?erdfeﬁ(et}o %%‘7‘1 aﬁ{)ﬁsgg%ﬁ h “Way '{}\ﬁ“ﬁ) e abt et o supgr rrgg t he

| eakage dfieflHetbaneéessuey Tﬁrhgn@@@tCi\r&foql‘(?qrﬁé dheemagnespgedisk must

Furt her npiee, appeifd eshitlo | BHENtnDhayievi deska datta eraserditf grex@isasi agedat a
stored on..a, IAgASt Cn%'l% &h Suflal il AR g@{@raﬁeé RRONBELE fhBlkOyed

generatlng &SR INEPR an obversSe. and

reverse tR8R&E&KALANA éhﬁéﬁéypFBEeCBPBQFH%deHC%|?ﬁeF ?h@aSBQEFEedb?kré§erse
Each of tdheopammeestdmadaatsitentbydi f TRientspehesat hagnetécadjieidi ng on
both an q@(ﬁrg% ang r}%‘éerér%ﬁ the-dmanetis &iald goneratbps MeansheA
magnetic fiel or.me a magnetic flux | eaked fromthe obverse or reverse
on whi ch "a9@bdre ﬁ?éce is located erases data fromthe magnetic disk. In
this data eraser the pol e piece has a function for aligning the

magnet i zaty %méeetaeresof at hagregnet igski e dugenerat edday thlke orgenet daski el d
gener at i &J@%ﬂ%dé}l Oég.fglt gLl gmsoﬂyr%s@b' PNt &ﬂfk regpet 'dé@tcmed

vectors to tangent Tine o %élc disk i1s gﬁgﬂei&

erasi ng FRY S MMYNEradiidd i g% Elient V‘?gnf‘?l‘fh gnéf ‘fgt |18n
vector i sthyot dabkgdedisech adaycoarse r ondgére naghlet devirel datust belagpri ed
to lthedrragﬁﬁiﬁ Gdi SotratAnd, thhi ﬁlaqﬁéﬂﬁctdih_’:lsﬁ}alaarﬁi ronigs nmgmelliec rhitet-d hias

app ied to nent gnet t to ont.ra

, azogEngﬁgﬁP %&1%?_' zat |1g{18 vgg%?)(?!é@arlngt | %{S %Sﬁggeg mﬁr'gl I(C:t)llfel el d
may be wecaeféetre’% iMat L AN HotC fal Fign P TG d &R SR F ¥ madneti c
di sk. Conseguemtd ynaghet magheeld f$ ehgploect)etep‘pm etﬂagmethfe géskmAaents
magnet oftd heeﬁ&é@dl eaeat Oithl’é?_é@ﬂ&ﬁ vweaker ehahyely. Fhnelfe @@@Mﬁegeseri bed

data eras eraS| elg ul de p I

consi st o‘?éma%w lzmﬁt or| ent ed ftm% g :%| tqe%t escrl%ne(tgfi crtgl sk qr?)éle

ar ea wher® e n’&@ﬁé??lﬁ ditskCRES sﬁB?ed:hﬁlﬁﬁcttﬁeﬁﬁﬁfLE iH t hBeafgiedle
descri bednatadia e aber degrpded. of Inherdegndio cirpireld ddweerctenrg vieediescgan be

di sposed sp tRhat mh éﬁléuaigﬁﬁslennahlgexbtdlrfei;erleea gel appake aadgﬂzldmgw are
opposed to erech other  wi t ede‘\tg@tngd (gggkt hergbetyegn. . ?:tpsde hi@ pole
on t ose 0 3 t

pi ece can BT Gt At & SUrfaces 'of a pai r’_ of net| o

field genefafdpeeiedns s exfhddia vfe“.PVlle‘-’ur“tor’F&rnﬁroe fugrdegy é’§erﬂeqrﬁ\¢é’ t i%n
provi des ahdasamertaisesr. for erasing data stored on a magnetic disk. The data
eraser includes nmagnetic field generating nmeans and a fixer. The magnetic
field generating ans .has two flat permanent net form dlffere

pol es respPRLET vetsF n SdnCOBIEPRESANd & r dTer 8B ‘% f 86 tﬁg‘f tEhresen

di f f er ent ipotesiemj ton wrewiach of date obwagste élfll@ltt I¢émr v ke, aTHEEHAnger
fixes themaggeeitc ficAld genefpdi nggeans. &ask ahilke 'E;\A@pi‘éﬁéir}i)@r nEnent
Tegnet s i s, LOGLEASEd Ol LA, { 1 oML bEy boundar v, ot yeenchhemeors araund the
boundary owar S ouft'si fe abové data eras a palr o nagneti c
field genBPBPTAg neans are di sposed so that their surfaces on Whl ch
different poles are adjoining are opposed to each other with a

predet erm ned gap therebetween. And, the magnetic disk is inserted in the
predeterm ned gap, thereby applying a magnetic field to the magnetic di sk.
The di sk device can thus be inserted in the predeterm ned gap so that the
center of the«isk rotation is positioned at the boundary between the
generators or around the boundary. Conselquently, it is



4 NOV+*2004 possible to inprove the strength of the magnetic fréﬁd (pVb%QQ?
applied to the magnetic di sk while suppressing the strength of the C
fiel'd to be applied to the spindle notor of the disk device. The nagnetic
field in the data eraser should preferably be oriented towards the tangent
line of the magnetic disk. Furthernore, the present invention provides a
data eraser for erasing data stored on a nmagnetic disk |oaded in a disk
devi ce. magnetic field generating nmeans having two
flat perggﬁgﬂgggagﬁg?fé gg%%Hg§§V%lch forms different poles, are disposed
so that different poles adjoin on both an obverse and a reverse thereof;

and a polldepiperesendviimyentionc hprowv ip@st aofdattesedfadesr dilsposedasess edabar the
obverse @kotB8 LRVEr $&dpkrlibe gTagnak gefsbﬁhgeaeassaél ng nsaa taTanggﬂeflat

per manent nets are i'ngcre In vol UITB fromthe boun etween m or

around tﬁé’mﬁgﬂrﬁﬂﬁr JagBRar-as &GSQ GENSFATHRY sTHARS BRYERY, tW‘HeP%@aB‘P”Phe
pol e pi ev@ghatsng esebh cef naticth nbdeass t dief Teageret | Ealteon a/BEtd)I_Sp(bSJed)eso

di stributgdti nuichenm 8;;;1511 a?&rjam{ & bbte HRINBNES skl Wnd 04 bge g?'ésd
into the %xterq_gal SP Eatd %strength f themanetlc I e dto be
dIa asde fpoed SATHACF STIRE n%fgtrré‘?]i ctPfel d

adj ust ed artirall y. ®t He "¥a8 “erdsef,

gener at i REVREERS C&r &1§ sFySsases &t Hare tﬂ?@%ﬂ?aéé@lén 9RREERtHNEf BE@NSE - pOl es
are adj omhiisg dare eppeeedetaseacdattd heromittHe asphedetedisRedigBPuse of

t her ebet yeqr. .gad hQ%n@@QQeHGxdkfﬁps aamsoeftt% boe 0aRa LREM £RY. 200! Y1 N

a magnetic field netic whi | he magnet | I'S Inser
in the pPé’de‘f’léf‘r“rl? néd-f ﬁfe“ghep‘?ﬂ)‘?%hacﬁe t"h%J‘bH}lé’gpl ecec%‘}ﬁﬁﬂ"cfrﬁflé(f'erébﬁy
cone cl ogegnesichefiim ofreme aregreet i ¢hdi skbve¢Rref enr ed comredi malﬁt sthe
Her eundemaghle ipr efieniiedyadiediimgntnfeagls tite piesesduiventioniwily bes

descri be feren tot ccorrpanyl N dr awi _ngs, z?] 2004
<Fi rst E%bodEg r%%ﬁ Ocaet 10 %51\?/5 Bn & pl oded 9 perspect \}gcﬁ W c15]f 518 sk

devi ce tGr\ﬂﬁ’i‘:@ﬁSéréjaﬁﬁaéiaés'é?g’b?tJcchefld’r’%s@r?tt i"HentifdfChpbhEeRErRaNgABWN i n
Fi gure l10wagaedi skfdedicesp@nids ancdass, t e iayoidn swuch osuree paselemhe

igcl ozur th@&%&olr% CleDS?fjtéIWQBaEBE openatt tppe@énﬂ h%@%ﬁ{i@ﬁv RoxXp Jlaégg base
made an m 0 hi s encl osure
case 16 |s foygl( &Eet% re% 5?1 JTar sﬁ§¥l ow Orgexr as es%l?Y o afovetBRd it
can be di'§y5§<ES h6>rf| zdh&al IRf9REtd ScorfdGler GePREFHORE . MTRABS SUSthaHebY op
cover l4dlsmdorévnd tombbeebasefIx via ke rlestiadguloarther axeelrhke spaténg

mat eri al c(orm@tequlewiyr atle;d) 180 p@s@,stlglel Qge ﬁé@@@cméurﬁf@@%ﬁcél o 1 GHLLY.

In this g]l §:re 16, i s I’OVId%Se% hOn ghstructl{{} spindl e notor 18,
which is p SItI one (g;f?y ¢t 0sEP°6 %t hd"end of T a?semf’éOFromtﬁB
center. 1te-9fap "shﬁrf &2 oPTERRTY hAH 2 eofPigfed ts piging imst orang8erasei xed

a magnet |d@td=| glot22ndgnposedaofhagngt &ssd sUbsltaaateel iy a tddpkchampcad aad
rotated by sdher s ndl gadmiOfc 18iskhen TRGREL | G i Sé‘?le??dis?k aadl fks | 1 kepe

storing for wrltlng{readln data th reo/theri_teiwh Data is Witten

on a magrie S(iC BESSG R0t i TSt T R or ted %n WSS Ubst Fafe.
This spi r’F(ﬂV@rr?@t o‘Pf 18 hgasnagdrifanthel dragRBETRRORY | Megssr aaediiebaiibeiin
itsel f. laboviee rencl @bst ebeadespbséd poowsded awnactitat@sn@st THish agheat or

30hasan[%g,r&i 3 SRAS a d..Th | e n ,of
t he actuat.ar }ﬁfzigégéfgﬂ%}j on ?’e %gé?lgﬂ\en gga plgvg%cmS % thy?g?ﬂe
b

act uat or 3oL freely around the pivot 34. A VCM (voi ce coil
nmotor) coil 36 is provided at the other end of the actuator 30. A VCM 44

provi ded im the @ekosarfs&Gaser 18hworksesoget haremiildn,t i s pYEM i | (36 so

as to rotn?atg%ett% afleu_Laé O(Sex?’gratlng means should preferably be disposed
so that different poles adjoin on their opposed surfaces of one
magnetic field generating means with a predetermined gap
therebetween and the magnetic disk is inserted in the gqap,
thereby applying a magnetic field to the magnetic disk. A pair

b



A card (circuit board) (not illustrated) is attached onto the 'Or!ftNO\/ 2004
(bottom surface of the base 12. This card is _ 9 4 NOV 2004
rectangul ar in shape and | arge enough to cover the outer surface of the
‘base 12. Such inputs/outputs as an electric power, signals, etc. for
driving the notor are exchanged between the card and the spindle notor 18.
Such inputs/outputs as an electric power for drivi ng the VCM coil 36, as
wel | as sngnerhe M8 dewé readingehBeal d i ans
exchanged, V}:E'eﬁ] g ardfand @ he act SIZ? ?hgaﬁ? & E{%éoé‘é | 8 (I’—é%@)t 38
i s used for suc mBu%s?out put & e PREEAD FHE d‘?rgﬂ‘eéndfetcrfe sbedst oppegedrhe
di sk deviR¥E e Feskeskivedibdi pawde | Bagréeicediebdasganheatled from them

| oadi ng/ urnd oaelpuflgsedl S:che\dt(h%r Thirresagd 4 oaging/ dnhagdloge digkr deyieg 10

enabl es t or hel d np b oper F&EH on
so as.to un oa li 'r%‘ Higz% |gts 7 rr}e al O;Sb%?*f?%n l“sot‘(‘ﬁatdltl‘r‘r’—‘é’tﬁ@@d 32

does not R &S’ntfdrﬁ RAdetiRe fd@dfagenerat freg megmeti ¢ Chsdeq@i2ntIhe
actuat or i30 a smalcgme/‘eib ddrsmglanlﬁperaédi OH]n Eh@rsbb!at he bead132:1 $,

the
position fagnet Lsa ersp ective vreworh he
data er aglf%r ttlhv?n thgﬁf %%%ﬂré’orésr Nen ofl%h g%h‘? ¢ nb8neraae lé@t@hown

in Figure tHE JEOR g8 s k0Bt EerptiEes an upper magnet fixer 102; a
| ower rragnet fixer 104; and a linkage 106. The upper magnet fixer 102 fixes
per mnentruragrRgn®rk] 2 @anrd dekd anid dd1e dowele rfﬁge@%htf 15850 F%gon ma

per manent 6 118, . The per and ‘Tower magne |xersy16558nd
104, as bmgg‘t"?%%&l Fﬁlggl & 168%%F e et ofing s?ré’ﬁdrn*sfgfnei:hé FRY8etar, for

exanpl e, fﬂeédswrraéslp‘@cﬂe\?éﬁyWl@néeﬁﬁ@ﬂ@t«;/rmm @fp tthengpeeweandsbower
magnet fitterts KOPisandt b0k asunlioms tde likag@ k06 Fdarstinans ggO@eWke

A gap betOMi‘ﬁﬁcett@yUpp@'ie and yLoweyg ”?ggl@t rfe'ﬁﬁgﬁdloaz afid 104 1s ed é@éaa t
di S al a

erasure q.jrte% for | serting &vi cé 10”50 SRLPPS

fromthe n odisk GRYi E&X9Hr | €hemsEPRRESRR ﬁh?% dHava
erasure easa§l5‘r8wntPn F‘PW@SIB thiven lgakages ¢O beheer ase@ckserrihe
magnet i c miggletd2. fThe per nhaeaktamgietsphb2.i s di sposed so that the top in
Figure - 10 4 NOV 2004 1 becones the S pole and the bottom becones the

N pol e ar}qlrttrlller Operma{tr}ent eéﬁgnet 114 is disposed so that the top becones
the N pol'e and t17é “bot't'im Pettids tHES 198 rdheret®el §ata her peemafient
magnet s FPIAsidg 14atar estrjesl nPng 30 mewnesiat tdoot. eachhet herta OarhBerot her
hand, theopemmrentmagpgndtc L6 1ids g&@p@equsgeghgt hgben%opwbn F'rﬁHBSn%
becomes m%nl}gtp,ol@naggtgh%an;g\%?stéec the o EOl %h er manen
magnet 118 sdposc%éinso that t to ecorres the S"§dFRTaidd He BBEEom
becones Iﬁ gol €. Fretetypen ngd epe‘?kr?‘er's‘rife'srﬁ Hagreter sEL6 ahacil18f atke

adj oi ni né’esrdi‘aé@“tto MRGeiEt kudte ol Heker dRdc tpafest hehgrer aenent joagied Sod 12,
114, 116bodind akl SHfwnctd onml a5 rRgetd & ff i8ld genekati &qeﬁﬁagenekgtfﬁsh of

t hose pemmpeant r [ net neratin
| rrea?rs pdr ff@%egy%gﬁﬁéea%% ﬁ'%g‘rdgrefg)ﬁ%gsg%t ﬁrrg“% I6bv e?sg?ﬁﬁdgﬁaF%ﬂjlelFE%m

t her eof . THe hent®magREe s‘il?“anﬂmleﬂB thet Hulce paeheotirer lbnathe
verti cal ed'aﬁ@@tlciﬁtahafﬂe)m hteh e amaeg pett far i diys kon thelthﬂf)p@§€£l éHéE@EeStthe

per rranentpomgrpe.te@elhzasarad fllln%ttlbﬁt thacg) 846 ﬂmftth]%f trr%g%%t h3ye sLhe, sa

| arit Co ent Yagh®ts 112
Do 116, o3 \Of [ BRBASEL. SUE LRSS, dERREHT A By e rgégﬁé‘ei‘@acﬁ?’mir

The rragné’ﬁn(,erﬁténﬂ f BCRBE i At h@rﬁaﬂha%rcasure ahda EAlugnmenentefl i Bhé& he
hor i zont alagdietgemitonndvectorthics Itepurtahg@ntl nigedbti efe inB %9' gksglevi ce

10 is inserted joqtherdia eLasut r escripbed wt erence to
Figure 13, the oeg? nt at i on of thelean%g et| c I‘% {;ﬁ‘ﬁeéna\ﬂ”cerirltche dighgent
line of tonsnﬁaﬁ& ﬁ[ev’ dl _ magnetization vector is not aligned such

way, a stronger magnetlc field must be applied to the magnetic
disk. &nd, this means that a strong magnetic field is applied
to the permanent magnet of the spindle motor. On the contrary,

L



The pernmanent magnets 112 , 114 , 116 , and 118 can be nade of."al; OV 2004
conventional known pernmanent material respectively, but they should
‘preferably be made of Nd-Fe-B, which has a high magnetic flux density, so
vas to erase data fromthe magnetic disk 22 having a high coercive force. In
this enbodi ment, plate nmenbers 120 and 121 nade of a strong magnetic

mat eri al respectively, for exanple, JI'S SS400 are providedl at the tips of
t he upper;an o] X 1 S t .
prevents t egrel% wdafn@qr}%tt gﬁq q;e%tjo%%l\loa{/&de Qﬂl%ggn%negkénglaﬁ%tggg%l %nldj 114
in the hdfi%ont a't"eﬂ’i“?recﬁ’%rh FheEi gher ’io’fr%h’r AT ViR 4 ddk@e fam
space. Andhet magple&tie nender 12Qoxm@ym1tt§yt,hetmmsnaghethe pfergignetd regnet
s 116 and,JJ8;dy tBetmﬂ%a%ﬁterﬁs rrﬁ&iﬂ&“ bP Eh@UIRihah kORI agdcpdd the
ext er nal S ce. ed above e data eraser 100 conprises the upper
and | over¥sAgmetl 35 X&'y 1102 and 104, a |inkage 106, and plate members |20
and 121, all of which are nade of the strong magnetic material. Concretely,

every Conp@neﬂ&ae§5§@é &Q%c&ﬁ%eeehﬁﬁﬂﬁnbrﬁﬁgﬁet%h%%Zum%kﬁ 168a4t318 the
functions_as oke fo%% ? e{éranenft%gaa%riets 11 and 118. In
re

the data I&r%\ oft kh %1 ucxor]slflic VPR

ext er nal @’E)h%’ét‘éﬁtl ynﬂ?ft\ﬁﬁ]al%]orﬁﬁ)rfétﬂ agdiefdCt Hés Halh 'éh‘as%ﬂ?%a a'r‘fta%FEEKh&EI her
magnet i ¢ hhgxesigenesiatied Jirspastelde per manent magnets 112, |14, 116, and 118
never |eak. And, nost of those magneti c fl uxes pass through t he upper and

| ower magnet flxers 102 a 104, as as the | i nkage 106 and the pI ate
menbers 15BTBREFFOHE ¢ hhf Eﬁ‘% élici"?uﬁ‘é??]blrﬁeﬁjg L ST e HAAV ALy . T s

i s becausmagmehbgnétiptdf bexelretksgt meers ernal bepadeyosehersot Hamt hehalat a

erasure aggaf&dedndni tmacrraam@tfb@eﬁtugmt@@karéoaa 1r91fn hose s 44

affects e Vi agv i aked magnetic_,fl ux
is appli eég? ﬁté]de? |‘r91%1?% %Dt edl% "5%8%8 245{ devi cet(l%’dE he %egr’rantelh
magnet of PPhe BpPREI é’aﬁotb(?r lorajgd g aReyrRiRBCsed. S fERESt Ofsta pair
enbodi nenpf therméogneti¢ hieigldtgemenrtieng h2dnance sk tavelpr.ovi ded
especially so as to suppress the adverse influence of a | eaked magnetic

flux on the-PRLDAOSD! URANGY Blythe RRidle DLOLAE. oPRISUNdS. R cor

description w spi'ndl € ot or
18 is prof&BPERIf rdmtan Sad’@i@fiseoﬁ‘ nfq ué‘ﬁ@@ehtcs@dﬁ I earlélé?d H‘ﬁ@ﬁet?%af’ffmx
Fi gure 2 iiscandesplreamtedriy vieeldf geneeakedg nagaetsi cadd ux whiererd.he detia

eraser 10Qabfiecte8n ff;LEEQH] t;@%e!aee@ﬁg mgaﬁt Bagetwéoglat dBerih PME 3adiFefd
expl anat or, LY ew of t he convegtl onal data

eraser 400°F%18dend %?rt?rh LP"?}e ﬁgfecﬁx%fyﬂﬂ’ sifde. ©PVE55C  2lE NOV
2004 At f|rﬁ§?r5?hé:h@6ﬁvéntﬁ00ﬁdtatdattla? eteifaresdo prilies el igédcoinberhcip of
magnet i c fthex d¢leakese f rom ttee peevansnt nagret £ 442 ( Kipeke)thrpassasgndhic

external spage a@z@te&awﬁasméanthe @&émmh&metﬂﬁwp(éma%ﬁt Iﬁ§g§@9§ﬂ in

Figure 3. = , re sedth | 10 is Inserted
in the data elPa:suragseér &a Eﬂi ghe E}?“c‘) %rtease “d‘a‘faéy %ha “%Sf’ngr%mn%to?r‘l‘éné

di sposed ithet ReupdaLdr teFarae ‘P‘b‘tsaltCIQ)n of the magnetic disk 22. As shown in
Figure 3, the spindle notor 18 is positioned in the area of a magnetic

field forrmgd hyt h%beeerra&g@t Bonets 4,2 ggg 414 of¢ fhe d h@t?éasﬂ:eg%o

The magnetic fiel.d shown 1n Figure forrre ermanet magnet s
and 414 i 98P GaMEAPtari e BEERRSES e s I%h?ﬁﬁ ofuapges tﬁﬁl‘t”i‘b‘ﬁ’éd
| ower t hamitfifies epitae,l esheneaguigbiio ihgehdeappboeed t o t dacls ph itk e wiDtloral8
becomes wgakaie tdiainhe gﬁgn%wegekbet]éext or msﬂn@n the Ph ﬁetitow@\tetc is

e

whet her th nelcfl l.ied.to . the sp IS stron
weak can bgl ?ﬁrgséned‘ Sl s CF o SRR g&ggrt%,byl\@%’lyt’h% ‘?e‘aﬁ%’dgt
magneti ¢ fHiBLK uket i Ui a@GFQFP@ jigk -t he Wt adéslaselevige iean h&hfisr sbe
enbodi nentins@aneset exhy,thbhqmm@m@trm@néa uxyagensy atiegk f £pa hatrper Nephe

magnet 1124 %Sz%ttah&o%l at, m% %1%%9? ma%e ofy, JI %o S%grxam/ggp‘ggés a ]ztrong

magnetic materi more oft an’i S to exter

magnet i ¢ fIQPEr afqLsy @&Ss@ﬁ@uﬂﬁe ﬁhateb%%W$@ﬂ’120 CK@@GHH§nththelbernanent
magnet 114, fofming a loop. Mre concretely, in principle, the |eaked
magneti c. fluxes fromthe tips (lower ends in Figure 2 ) of the pernmanent
magnets 112 and 114 do not |leak to the-ekternal space. Therefore, the

| eaked magnetic flux fromthis portion never affects the spindle notor 18
of the disk device 10 adversely. O course, depending on the relationship
anong the magnetic flux density of the permanent nmagnets 112 and 114, and
both magnetic perneability and capacity of the plate nmenber 120, the
magnetic flux fromthe plate nenber 120 will leak to the external space,
although it is just alittle when conpared with that of the conventi onal
data eraser 400 shomn |n Flgure 3 Cbnsequently, data erasure frontthe-

. . Y b1 o, o S A N~ o T o o



4 NOV'2004 effectively than data erasure with use of the conventT 6”@0‘9’2&?@4
eraser 400. In other words, the present invention enables a strong magn
field to be applied to the nagnetic disk 22 while suppressing the strength
+of the magnetic field applied to the spindle notor 18. <Second Enbodi nent >
Next, the second enbodi nent of the present invention will be descri bed.
Figure 4 is a perspective view of a data eraser 200 in the second
enbodi ne - e.pre | nv [ h hn F ; ! e
( t1p '8N ’
confi gurg%)lsg%b%g tthe ao‘}e(—{f]aggé ggﬁeﬁé ,}t§he satrt}g (;IIAS, egtl%ofgjth%éjgg abgr aser
100 in t REPEipdt tentidd MaanetdsndisteMpllehSUpRrSSatagetNo06tEBRBERsES an
upper naghet madnetdc 20221d towee mppleedf itoerth204s5piantiea métkager 286e The
upper magnel fdXefeL202 fResRehERNENt ;RAgNel s £ie %ctaﬁléra’w&tgﬁ hﬁ\ﬁer
magnet fixer 204 fixes pernmanent rragnets 216 and 218. The upper ana ower
magnet fPXEFETraB3VaRE 284ens8dnbPratds (e |TaIaE 296 eard fiGe "88n&t4fr ong
magnet i cdiskerial,. for exanple, JI'S SS400 respectively. A gap between the
upper and | ower nagnet fixers 202 and 204 becones a data eraser area EA
used to iFnsgtht t he disk device 10 so as to erase data féomthe magneti c
di sk 22. FFREPGEMGTEr aset® RGPTEY Ukt HIFSr OIS the ¥t a®Ef 88%r 1280 in
t he firsteragiodi g@ene istoriedt coppemnagndt iowdisk Hiapdsdatias a230.sénde23¢ernde
of a stramg M@ERetdra st ecahdeespaghevet Y asB pfenddad ngn ridhassuaiaggs of
t he upper.and¢h gper L d 1 XEr Q2 apd.204, Lshnf e sure
area EA r%'ﬁ%ect |8vel 9.g?@ﬁﬁsnupgerg_%tehi A E?act:e 23;0""?15}9?% %%Aa%t d\(/i\n%tf%rgét%h
per manentPotEGretd 219 8RF A 450 | FPRUnd tFBRSSRs RO e Pl OThBOFBWeR t hin
pl ate 23bhiverse comt attrewditsodittenzerfnaaedt anpgiet p12t6 dndifg8a hbtahso
functi onsmasparPolsr piesers | tisi HiGPfsictnesh i Bither exari nakja hesf orped by
the I nveq:tec\)lrereste -01:14 h ﬁaNOé/tlzoo ia dt hg'rge EET?anI dlﬂlil%{]t hl S 'ﬁpl € PI egﬁ rtnakes
it uniformin size of "Ehd HBgne iza |ongvep or's of € ‘mag 8t E¥Pi &r'd
(magnet i PTG or RRENERer oM NELAREd &8 FPigRet Hearaghleti Panindary
vectors ibetdesnt @ieronor Canseqdienhey poindargetowar & asetslida. from thes
magnetic glitsk 22a8bfectdnel ysander aguce,ane agyerse nhbfhyenceof s theon
magneti c fal eelsd op .t h% spltrigla%igot (\)Irec;légr tQ% L{ig)éoeé. apd. I OV\%:L thin plates 230
and 231 tHSC%r s FadE B tA%8F3Rg FEGRED T ¢ el er 74T “BHE ¥ttt o "dd ©3 pol e
pi ece resPEtt Plel MIRBEI PhetPr oViddeGiaGstT1iketPn Rhe 1@akaderdser 206.
Wth thi ssxtestalongpaegnethet fisel dloarstengppl odd the tagneagnetrieldi sl 22
whi | e thqoestgc%eﬁggg'bcpfpatﬁelar{q?neti c field applied to the spindle notor 18 is
suppressed. <Third Emnbodi nent> Hereunder, a data eraser 300 in the third
enbodi ment of the present invention will be described.
In such the data eraser, a palir of the magnetic field
generating means are disposed so that the surfaces on which
different poles are adjoining are opposed to each other with a
predetermined gap therebetween and the magnetic disk is
inserted in the gap, thereby applying a magnetic field to the
magnetic disk. While the magnetic disk is inserted in the
predetermined gap, the notch of the pole piece should

preferably come closer to the rim of the magnetic disk.
[Preferred embodiments]

Hereunder, the preferred embodiments of the present invention
will be described with reference to the accompanying drawings.

v



In ordér to erase data fromthe object magnetic disk surely and sug‘prNagi/
the demagneti zation of the pernmanent nmagnet of the spindle notor 18, 2004
will be idealistic to increase the strength of the magnetic field, that is,
‘the magnetic flux density in the area where the magnetic di sk 22 exists and
reduce the strength of the nmagnetic field in the area where the spindle
notor 18 exists. Figure 5 shows a graph in which the horizontal axis
denot es a<@hskangehOd iddg. di sk device 10 in the planar direction and the
vertical axis denotes a magnetic flux density. In Figure 5, it is prem sed
that the magnetic disk 22 exists at the right side of point 0 and the
spi ndl e MBLERTE8 Ll&xisdowsatan hexplafdedsi i splecpaivat vlewThe magheid cidy e
density feomeHien &heatitar Iaseyr 30Q ?P@é‘éﬁjt p{ﬁf&ﬁﬁw aggl(ﬂagt.ri buted as
shown with the curve A; it is high at the magnetic dis Sitde and it is
reduced rapidly at the spindle notor 18 side. On the contrary, if the
magneti ¢ PPuRNBERsiRyFigure ghO ata tdves edpvdciec 1di Bks 22 sasle, atitht tid 5 a19t
| over ed senalickunté taee spiTigh ee®lurkS cSisde i3S cshP¥BedM ket Ne, LH%Veené?’d

e

then the sgjiuati i t rQpri.ate . to t per.manent magnet, of t

spi ndl e rrg?gr%tf&cﬁae -%r%gm%p%oﬁ%\} Ofa'fﬁeﬁéfg\‘a € He ThadpBMWhe it
eraser 300%i i1PRFE PKi RdtERLEAVRENL 4is Bpis nprelpsireiscase di6stis hidmndde
magneti c fiks densttynaslshoswnMidvh Hdie asurieecAib&d FAlgaF€ Sha RigW:H, 6 shows
a perspechHi¥goNE&@M&Fid t.Aa ; S Fi ows a partial top

vi ew of the ger manent ni}gcn%qsya?}%%a%gmggg?%lclélgg(rr?g%f%a'of t he data eraser
300. Figure 8 shows a top view of an upper thin plate 330 ( lower thin

pl at e 331TheofSUSranagier aterw aseves00l4 Ass sliowawid Eiogutiee 6bathe lasiea a
confi gur arkohanfulfe tiedme-arasersQ ngs nhber same ast t hatyafrdihe data £ aser

200 in theosegond embadidimt,, CongLetely.  Jiie data eraser 300" comprises an
|

upper magnet fixer 302, a | ower magnet fiIX 04, and linkage 306. The
upper magnet fixer 302 fixes permanent nmagnets 312 and 314 and the | ower
magnet fikBr B0 f iepedoperaancare nagnets Br6vandd 318, hftheitppeyr it deawer
magnet fixpisdBO2mandr304, ashmal | iaspbberldndnoe 3906 gy ecpgbdg,f of ;a.std ong
magneti c gpieskakyf X J S$400 respectively.” A ga or fred

bet ween the ugée%ﬂénggfgmgrm?%g%ﬂe#%i%éll?tse%OZ %n(]t}fogﬂ@oﬂ‘rg 4°Gafd dMSsure
area EA ulgl iHselB¥ h&PdPdkedagitee 16 &6 akines et aBegdatic f doskt 12&
magneti ¢ 8PBRO22d ¢H ehitaembodbmerdte phate tpmaamp32@ and I2tatede Bf a
st ronﬁ maghet iistpjmt]er inaithoﬁ ofgexanphe&, mgé,&%ggiggi%gcgil%egy Ggrsg(l_@ri vi ded
.at the tip,pipeac e r { nets , an : ese
pl ate nenpers %‘go ‘g%‘gi%’%l %C%g %ﬁ&ﬂggﬁr%aﬁéngheg Tt eﬁ%%’f%‘réthf?@féﬁﬁ'lzl
in the first?emSod"MehteNTHY dét am@9RsErC 30Dins dillf eeat fildmstthve tedt)a
eraser 200°FhRed hensddendgbanbodineatrate t he ThhapesiafilEhecpermarnent s agnet s
3 12, 3lferndiént mighe¥l8noas iwehktastéd) tha 1:hanes ek the upper _ and

| ower thin plates 330 and 33l nmade of a strong magnetic nateri al
respectivgly nd provided on the surfaces of the upper and | ower magnet
fixers 302" afdC30NCIAAUE f GReSt HE dER aPEPBidac ap eacEhatespdedt.i velmpisThe
per manent a@egmeds 202 hazldy RaGneand Ra8dused diephobba Gat aieyasgs 20@.i N

the seconthemodiBnpost foft 1ds ! £t AGUIAL:SOl 48 euphBreeal of MY 2001 Ul

t he permapent .magnets 312 and 3[4(316 and 318) “used tor a4§&r 300
in the th??d%é}%o%i l?elr‘]’f)%ar%p‘t r 8Be i?a&alt}}ﬁ E&Fg%tcr%sﬁgctqa\f’el?e agoshswa in

Fi gure 7.TPeelLY t ABORRY nhhenpivayndts 322 Vald (304¢8160abdmdt8} ) aceidi sposed
so that thei prehanedsiadestiaslj 6t Rer Cengequentiey, adhRsg Lef yranent \@gn%s are
e

i ncreased, oy, VOLYME, f ndary. between them t rds outsic the
right-1 efrt) directi 50 fﬁg.l:%gcg%ge)%yre cé’se e16 works %Oge% er with this VCM
coil 36 so as to rotate the actuator 30.

A card “{circuit board) (not illustrated) is attached onto the
outer (bottom) surface of the base 12. This card

K
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Figuré 7 also shows how the nmagnetic disk 22 is disposed so as™ éoh%ﬁgsgg04
data .therefrom Wien data is to be erased fromthe magnetic disk 2

rotary shaft of the magnetic disk 22 is disposed at the boundary between
‘the permanent magnets 312 and 314(3l 6 and 318) or around the boundary. In a
top view, therefore, the projected area of each of the permanent nmagnets
32 and 314(316 and 318) is increased fromthe rotation center of the

HT‘SEGEEC‘@%EP?HE ort ety dié??%lié*“’““f tog R O

oWs
that fundi*dASCasLh pBFe bﬁsgcel Exc T ot RETIOU PRESr AR d%’él ﬁéﬁﬂffrllﬁ’ this
enbodi nemowetrhe sagnailew oétct hefarppelritving pthee B3 laower exkhanpkdt e

331 ) isRiviReh ke 37 angt hget eplxaﬁév mtamgoer@wtm@%?% g&%sand
314 (316 and 318 ure upper

osed in para own in F
thin pl at®® 33 i%@\t ??\Pﬂw‘%’?a%%gf)wllggd gﬁogglﬁf (fr?l hé%er%n@?&lnﬁﬁnets
312 and GFMD(BQLEG wsregl IB) reesiject ithel peatthé 2uppdr fohi ntpkat ec836n§!| ewer

Egll g pl gté(c%;éh)ge@OV@ét?aéé]fhﬁh'éf t@@ﬁapgafndt hen des Feneas n@lnet S\ BJfaeﬁanétlﬁ
an or e not.c s; shown, i n u er in
pl ate 330 (bl% wg)f%%ﬁ 1 co%?ﬁnénﬁ’%%sﬁoeur r’?ﬁlt% tbert?ﬁlﬁﬁgtghﬁl a%fd 314
(31f > an@rshdher @ﬁé@ﬁ@% é@ a pol e piece. Concretely, the magnetization
vectors of the magnetic flux | eaked fromthis portion can be aligned in

tat i g . 39
made of e SHAcURSIES tpRdl ﬁ%ﬂ%‘%@ﬁe??? L LBEeied Poohe fohbab®

magnet i ¢ TIANR 9SPSR A3 t‘P}bSlbe Gt maghet 3 ??%16])0%9(4%‘“9%‘8&6[3 t he
upper thidisK adevi3® (Pozmeblehi nthel st B@3PY. Monseqbentieyd the andanp of
t he magnedlicek lawx ireaked noo obeaexbhr Hal aspes el 1» dedweetea@ 3bheo- 114 r

4 NOV 20%24;0;\%%@%}]1& DS@Llruglnportl O@h% t.he. Uﬁgﬁlgl t# dB' teng,go (O | ower thin
0

pl ate 33 ui val ent” t e not magne ¢ f Ilix

| eaked fr SPEGASE SF2tP81RYINEIS qlékt H@ ex@@ﬁnépt%&@é as
is. Concr¥elig, ﬁhevsnr ehgtimgof ab heoprmgrtébine fidkly orvha ploedd o 2cover ed
by the ugpﬁlttlmm;dploalt end3Rafheves dh pl.ate 331) is weaker than that from
the portion equivalent to the notch N. This means that the magnetic field
is weaker_in the center of the rotation of t he magnetic disk 22, that is,

in an ar g4 P Gsel t 65t Re RSFSRGCE LBt SreY8 Off tife Hitek YeARSte MYP | &0 dit8posed
in the datias=dr @shogligeed BA tbeagresemy dgwedatian. Consequent |y, while the

di sk device 10 is inserted, the notch N should preferably be provided at a
pl ace to ds m.of the e et| di sk .. The present invention is not
limted only té(;)‘l;lrt?h'rék1 PSS o%ﬁq1 ga er,a.zsze P(?Ola?m%rlsi ° doRe"PBF t he
di st ri butH ot ﬁ@‘ﬁ(‘édl?g'grﬁsﬂ%”qq d‘i@éfnre&mftlixleé dita epdser lSGbaaﬁdlpﬁe dat a
erasure 206 stippet unegnets fiesor i ed fabose peespeehitvebyneEs gutez 8nghows t he

simul ati aimd esd t SowdP FhGude &xémelmrﬂlmt %Jerﬁ?éh%nqeﬁg gecg digtapge and
the verti Xf denot es a qag]n density e nmag ne&hc di sk

ic flux
22 exi stsfgdt the i gt s s poi ff98%6 e f{”ﬁersholr c?ﬁ]t%allo xi §%alfg thé"
spindl e notr 11Bkagfstl 06 a"’tret heagef Pfs@deStlA%“%h’bWﬁanlqzl pakerfal at fehe
si de of tdwanpEgnet Utsdisdd @2, rédpecmigredlyi.c f lcoxsdgusntlyyj sehcghasr aththe
data erasgy é’iooahaanl@&ef hﬂagﬁ‘é’@ §igefk 21Qﬁ 59&‘5\1%51’ aés wghtfcﬁjﬁhghg the

splndleggl 18 f& %s th emanetlcflux enmtg | ower at ata
eraser 300 VHHIF a h URAE O ob%rd 2695 ContefdBn F§We?’ﬁ (B%l yrper and
under st ookPwgIparamety fireers Hd2daral difdsdrs 300@ats moreutaverabl BAf ased
erasing dgda iﬂa@é&m@g ”@Eé‘eaié?k diskidl BNdsSURPT €SSEPPsd hsaégr@g@ﬁt kpation

of the p N et S dl e motor, [18. Altho resent
|nvent|o§&ﬁ§queen %Q% %?bed n {%é} i%ylce f % HE ﬂPF?f%gg ﬂHl data
enbodi mentA S Y sE ehiiddiafeftheowar énj igurecl Yeeharo detaprisf dor be¢ arapedsent
and the pfasentheé meeiiddne idisRok2limted only to those enbodi nents. For
example, in the first to third enbodi nents, a pair of - 18 1" 4NOV
2004 magnetic field generating neans are prOV|ded one of the a nmagnetic
field genehatPHEHRMS ’E%ﬁ'fsfitsg]sl Dfietirpesre Faghbatstheotand in1Figndet he
ot her magneti e field generating neans consists of permanent nagnets 116 and
118. However, any one of those magnetic field generating nmeans can erase
data fromthe a magnetic disk 22. Furthdrmore, although the upper and | ower
magnet fixers 102 and 104, as well as the |linkage 106 are provided
unitarily in the first enbodi nent, they nay be created separately, then
united to each another. of course, the shape of each of those conponents is
not limted only to that disclosed above. It is also true for pernmanent
magnet s.



['Advant ages of the invention] As described above, the present Vﬁgjiqﬁ n
provide a data eraser that can apply a strong magnetic field to't V 062
magnetic di sk while suppressing the strength of the magnetic field appl i ed
‘to the spindle notor. 3. Brief Description of the Drawings: Figure 1 is a
perspective view of a data eraser 100 in the first enbodi ment of the
present invention; Figure 2 shows a | eaked nmagnetic flux when the data

eraser 100 b&céﬁ@@ tﬁensa@oqap%de%g@e%ott&ﬁrbé@Ehééd@heFﬁgﬁ%f% afﬁoﬁﬁe
| eaked ma netlc ional ,data eraser 400 1S seen from an

upper maghet "t1% # ﬂ@%ngPdglg #Fgaﬁgpﬁs?% 20 el Epeth§ vECR | REFIIeS, tdhe alN
eraser 208°Lf tfllf(l:—’1 sddendbefbei resronsts t hbe present e nvertdnoretBilgur ethe

shows a gpaphafenot nagnkhe dll@t ra:kmtlpn Qietaa Hﬁﬁm@l Gof |alé>< td hpecptanar

di rection i devj e NQy, 2004 perspectlve
view of a ggpacg¥§§ér 388 rﬁf%?ﬁhl en%gﬁlﬁgﬁpaanfhgmﬁnge

i nvent i ondigpgaed $0|§h§tpéh@|§wptb® Wl%WVQﬁl[h@ﬂﬁmﬁénthﬁagngoke3amdanMe3I4
(ﬁ16 alnd szﬁtomf Hdwondat atheaser pdde; dMQUERe8 jesrndncdR Vxh é)J 4“8Up9§r
thin plat over te J31 ey el aser Flgure Is a
gr aph denﬂlgﬁgségsﬁﬁ) £Q%@ %é%5|ﬁﬁ$ %98£m%§ E%e d|%$ buplon PRk
magneti c PFER EsfF8ﬁ1Nh§°&§ta rodsErdedgo Lha 29993F$@Erﬁﬁqmﬁﬁ% B¥p exptioded
per specti vé8viagaw odd o dilsig devi ee I fawmashi cdedatather i 0 lBacar agedihe

Figure 11pksmanPRESREGhEYE YioW Qh42 Gopyentionah dahare5ASels 4QQnetic
field generating means. If each of those permanent magnets is
regarded as such magnetic field generating means, different
poles are adjoining on both an obverse and a reverse thereof.

The permanent magnets 112 and 116 that face each other in the
vertical direction have the same polarity on their opposed
surfaces. The permanent magnets 114 and 118 that face each
other also have the same polarity on their opposed surfaces.
Consequently, the permanent magnets 112 and 116, as well as the
permanent magnets 114 and 118 repulse each other. The magnetic
field formed in the data erasure area EA is oriented in the
horizontal direction due to this repulsion. In addition, if
the disk device 10 is inserted in the data erasure area EA as
described with reference to Figure 13, the orientation of the
magnetic field matches with the tangent line of the magnetic
disk 22.

The permanent magnets 112, 114, 116, and 118 can be made of a
conventional known permanent material respectively, but they
should preferably be made of Nd-Fe-B, which has a high magnetic
flux density, so as to erase data from the magnetic disk 22
having a high coercive force.

In this embodiment, plate members 120 and 121 made of a strong
magnetic material respectively, for example, JIS SS400 are
provided at the tips of the upper and lower magnet fixers 102
and 104. This plate member 120 prevents the ends of the

R
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Figuré 12 shows an explanatory view of a magnetic field forrred~bx)(n&3ﬁéd ta

eraser 400; and Figure 13 shows how to erase data witten on the

disk 22 with use of the data eraser 400. [Description of symbol s] 10 12 14

16 18 20 22 28 30 32 34 Disk device Base Top cover Enclosure case Spindle

not-or Hub Magnetic di sk Top cl anp Actuator Magnetic head Pivot - 20 36
VCM (Voi ce coil notor) coil 38 ... Flexible cable (FPC) 40 ..) Larrp

Blpggr 44 Peerima]}{f@\‘ltlofﬁ)a @@&: §99 aﬁgo a4 B‘?}_@h@r%%‘?: 2339@ lzg%rfgggoa 306,

e
406 . .. Lllrﬁ<uar exﬁlgo‘ilﬁomﬂ%t vt tAhe SR ﬁet 199, 1he platm ate
menber zmm@m 121 6pr218nts.tmrmdenbfm@r@etpezmnent wppaetshilneplaaie 231

Lower1téhi tn ptAEe horizontal direction in Fiqure 1 from contact with
the external space.

As described above, the data eraser 100 comprises the upper and
lower magnet fixers 102 and 104, a linkage 106, and plate
members 120 and 121, all of which are made of the strong

magnetic material. Concretely, every component except for the
permanent magnets 112, 114, 116, 118 functions as a yoke for
the permanent magnets 112, 114, 116, and 118. In the data

eraser 100, therefore, a magnetic flux leaks directly to the
external space only from a component facing the data erasure
area EBA. Other magnetic fluxes generated from the permanent
magnets 112, 114, 116, and 118 never leak. And, most of those
magnetic fluxes pass through the upper and lower magnet fixers
102 and 104, as well as the linkage 106 and the plate members
120 and 121 that are all functioning as a yoke respectively.
This is because no magnetic flux leaks to external spaces other
than the data erasure area EA and if a magnetic flux leaks to
any of those places, it affects external devices adversely.
Especially, if a leaked magnetic flux is applied to the spindle
motor 18 of the disk device 10, the permanent magnet of the
spindle motor 18 will be demagnetized. In the first
embodiment, therefore, the plate mémbers 120 and 121 are
provided especially so as to suppress the adverse influence of
a leaked magnetic flux on the permanent magnet of the spindle
motor 18. Hereunder, a description will be made for how the
permanent magnet of the spindle motor 18 is protected from an
adverse influence of such a leaked magnetic flux.

Figure 2 is an explanatory view of a leaked magnetic flux when
the data eraser 100 is seen from the upper magnet fixer 102
side. Figure 3 is an explanatory view of a leaked magnetic
flux when the conventional data eraser 400 is seen from the
upper magnet fixer 402 side.

- 12 -



12, 314, 316, 318 ... Permanent magnet 320 ... Upper plate rrer% I i
E?}w’er pl ate menber 330 ... Upper thin plate 331 ... Lower thin N@g? w4-
414, 416, 418 ... Pernanent magnet - 21 204 4 Nov 2004 -22 4. CI al m;
(1) A data eraser for erasing data stored on a magnetic disk, conprising: a
magnetic field generator in which two permanent nagnets are set, said two
permanent magnets formng different poles that are adjoini ng on both an

obverse and I ikaver $hOlofldh (RANG! | duadd Alb SR TRy g ﬁg?%fbl'?edp' ece

rovi ded gn_sai d rever sal magnet| c said
Bol\é pi ecg aFgBﬁtﬁﬁ %&b‘l’fet i<A415% R%‘bt‘a’r% PRI R Bret s4a1|2d N pole)
magnet i zaPR®fey ether exibeirng lgenercat exhdyre@ithsragnethe peshshgenenayRst

wherein data g8 opetle prasaiogRaneti fodlicl | S B 3980,y 42 TROS gt%f%%?elge i's

f db tICf| froma surface on whi Ch 5ai

|8I:g$ ed. yf%‘{mﬁ a4t e %%Je?eaﬁﬁg&r%nw@t%eé difmtihe, d%?deﬁﬁ@‘h’é@l%r% 2
consi sts #&i APy tef exagenprient dPhiensethdle peotald €8 t bs sédghamgnetr ctl(,iésk
in an ar eaemhereosaltd;en&gﬁfaﬂl%rﬂlﬁ tBe dhagpset: d&'{éﬁgzgata gr Vg‘t 4

rern al sal
fiel 0 gongraacr o dr o) SPAbBa o, B8 in B 4BRe i, ien et ever
pol es are 3‘31 BF HF n(f]l‘é?“é bPppBSEd b0 tdec PedtR@enf ma gaepsedéeamidned 4gapt
t her ebet V\Iébﬁ darté sewabs ol @0pi.eceThs hagakedcorrieaeh ofowpposedigurtaces of
a pair offéam&awwwwﬁn& beehdngrPenAlRes 412 and 414 is on the same
plane. Because the spindle motor 18 is positioned lower than
this plane, the magnetic field applied to the spindle motor 18
“becomes weaker than the magnetic field formed on the plane.
However, whether the magnetic field applied to the spindle
motor 18 is strong or weak can be presumed satisfactorily from
Figure 3.

Next, the leaked magnetic flux functions as follows in the data
eraser 100 in the first embodiment. Concretely, the magnetic
flux generated from the permanent magnet 112 passes the plate
member 120 made of JIS 55400, which is a strong magnetic

material, more often than it leaks to the external space. The
magnetic flux, after passing the plate member 120, returns to
the permanent magnet 114, forming a loop. More concretely, in

principle, the leaked magnetic. fluxes from the tips (lower ends
in Figure 2) of the permanent magnets 112 and 114 do not leak

to the external space. Therefore, the leaked magnetic flux
from this portion never affects the spindle motor 18 of the
disk device 10 adversely. Of course, depending on the

relationship among the magnetic flux density of the permanent
magnets 112 and 114, and both magnetic permeability and
capacity of the plate member 120, the magnetic flux from the
plate member 120 will leak to the external space, although it
is just a little when compared with that of the conventional
data eraser 400 shown in Figure 3. Consequently, data erasure
from the- magnetic disk 22 with use of the data eraser 100 will
reduce the adverse influence on the spindle motor 18 more

-
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[ - ¥ . « .
(4) A data eraser for erasing data stored on a magnetic di sk, .c;gn,‘gglt Si
magnetic field generator in which two flat permanent nmagnets ar ﬁ]lﬂ
two flat permanent nagnets forming different poles that are adjoining on

"both an obverse and a reverse of said magnetic field respectively; and 4
NOV 2004 - 23 a fixer for fixing said magnetic field generator, wherein

said two flat permanent magnets are increased respectively in volunme froma

boundar y 3weq0 ¢t bound ds outsid S) The dat
oraser acaryeiengoindh A5eUne. 2t PO Alde (LN AyEhfSont Dagher ¢
field toes%s&rrmf’g%u c I8i SENGY dicistisi nighe paEFsens saventegneehabiesl d

gener at ors romgt hedgndieia suelaceoomerhaghl sed dedi frher adgrRelies & 22
adj oi ni ng;ar e t [ en\tdg p_t ef ween,
e 25gesedtaqeech oL peiglh o L SHRLEIT o e g et heen,

thenlns rtln% sal ic dis to fterm
magneti c dies RPEQ AL ﬁsE‘Pfg@H thto said predeterm ned gap so that the center of
the rotation of said magnetic disk is positioned at said boundary between
adj oi ni ngslewd iR GRebs ;REnas ound sai d boundary. (6) The data eraser
according to Claim4, said magnetic field is oriented towards a tangent

| ine of said nmagnetic disk. (7) A data eraser for erasing data stored on a
magnet i ¢ Ng*ke | efefong dinbkdieenceofcdimer i siewenta magnetioa fualld be
gener at oddserddiegh two fl at perrmanent magnets are set, said two flat

per manent magnets formng different poles that are adjoining on both an

obver se %nd a reyverse of said magnetic field respectively; and
4 1s a perspective view of a data eraser 200 in the

second embodiment of the present invention.

As shown in Figure 4, the basic configuration of the data
eraser 200 is the same as that of the data eraser 100 in the
first embodiment. Concretely, the data eraser 200 comprises an
upper magnetic fixer 202, a lower magnet fixer 204, and a
linkage 206. The wupper magnet fixer 202 fixes permanent
magnets 212 and 214 and the lower magnet fixer 204 fixes
permanent magnets 216 and 218. The upper and lower magnet
fixers 202 and 204, as well as the linkage 206 are made of a
strong magnetic material, . for example, JIS SS400 respectively.
A gap between the upper and lower magnet fixers 202 and 204
becomes a data eraser area EA used to insert the disk device 10
50 as to erase data from the magnetic disk 22.

The data eraser 200 is just different from the data eraser 100
in the first embodiment in that upper and lower thin plates 230
and 231 made of a strong magnetic material respectively are
provided on the surfaces of the upper and lower magnet fixers
202 and 204, which face the data erasure area EA respectively.
‘This upper thin plate 230 is in contact with both permanent
magnets 212 and 214. It functions as a pole piece. The lower
thin plate 231 is in contact with both permanent magnets 216
and 218. It also functions as a pole piece.

T

It is confirmed in the examination performed by the inventor et

-
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&4 pol e piece having-a notch on part of itself and di sposed on éi N@V?Q{%
opverse or the reverse of said nmagnetic field generator, wherein sai

flat permanent magnets are increased respectively in volume fromthe
‘boundary between them or around said boundary towards outside. 4 NOV 2004
-24 (8) The data eraser according to Caim?7, in which said data eraser
applies a magnetic field to said magnetic di sk by disposing a pair of said

magnetic {4 ekf?ageg%@i&{é%sehwagoi@e@%eéarInaﬁsg 2 m'l%g gfeeroef“

pol es are adjor ni are {) r[tﬁerm ne
t her ebet vieles, m%mtmstém n@cgfara @ifskhgergBet ke shiwlpr @wr@%%édtgca)p,
wherein smﬂnéwttcmamfxsm d gpolvelpi ece allsghorhedmagnselzdoiar dedtoe st iim of

sai d rragngﬂg ,gétsﬁ”yml I %_cﬁ%l % %kﬁsv;ydew ceofgel;tb\n@§§\r tezgjéﬁgt&atsé“ drom the

predet erm ned. gap.
A Ay. A@DW@?@@?Q?\q$§ y and reduce an adverse influence of

X| wr | gb] Xﬂ:na] maduc&aj,a:aﬂwla:] (zm] c:am]eca]paa]iaa] ma]:o&al@ catna]xc@ecza]am:ﬂ daa]m:a] cRa]
;E?g%?][ (CE*E Al 1%%%261]?3 % g@%ﬁ?ghca] ca ca] ca i Stroal]gc ] o caj ca
] c8a] ca] c’é\Té‘a’f t31 c88fc ]u@g}t&SPcﬁsca cH %) 3] £aTE %J éf&&]ﬁ@%} EELV\Z%{B%
=>>n?W? X ?PPO0IGEBK DWFFW%JC{U\P Rr NFRIF\IFXS?\P - Z] Véhl cialea)a dlteainen] ca]l
?aj]I ca} Kla] ﬁaa_;ﬁ&alcaiﬂ@]cca;l&a]w@]#qilcl@hp;abcahéalnﬁ@ixétﬁd: ca] a] ra]waiealiaa] cal ¢
al cal NNNN
J knRn\ ml‘\l%g\-% Q’\? g‘a?QﬂJ]I ?e?a(i c%ﬁpc ecda]tcoa]tcha Saql aj]lga]m(%ao]rca]] caj ca
] ca] c&a] caf cajerfesaf ] c, a] ca] ca] ca] ca] ca] ca] ca] ca! %, q- q8gq2v4v>vi vvwyy{
{1{{}~~~~ <{ vl gb\ W c6aUl c
a] ca] ca] cafralsafrgd&al&alcal cal c*al] cal ca] ca] ca] ca] cal ca] ca] ca] cal ca]ca]c8
a]J cal] ca] ca] ca] ca] ca] ca! *| npeD4{vqgl gb] X] ] ca] ca] ca] ca] ca] c8a] c*a] ca] ca] ca] ca
] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] caéca] caj ca] c(M% ca] ca] ca] ca] ca] ca! & +
T' q] | wr mhE2YRPPEaT caPcd]dd] cafezicaf ] ¢4 c‘a]eca}]& c&leafeBate( af cdlea] cal
ca] ca] ca] pagesehtajoe¢rta] galvcid]ic decdpeat tladd | -

In order to erase data from the object magnetic disk surely and
suppress the demagnetization of the permanent magnet of the
spindle motor 18, it will be idealistic to increase the
strength of the magnetic field, that 1is, the magnetic flux
density in the area where the magnetic disk 22 exists and
reduce the strength of the magnetic field in the area where the
spindle motor 18 exists. Figure 5 shows a graph in which the
horizontal axis denotes a distance of the disk device 10 in the
planar direction and the vertical axis denotes a magnetic flux
density. In Figure 5, it is premised that the magnetic disk 22
exists at the right side of point 0 and the spindle motor 18
exists at the left side of point 0. The magnetic flux density
formed in the data eraser 300 should preferably be distributed
as shown with the curve A; it is high at the magnetic disk 22
side and it is reduced rapidly at the spindle motor 18 side.
On the contrary, if the magnetic flux density is high at the
magnetic disk 22 side and it is not lowered so much at the
spindle motor 18 side as shown with the curve B, then the
situatien is not appropriate to the permanent magnet of the
spindle motor 18.

[
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' ‘ A : ca] ca] ca] ca] ca]]ca] ca] ca] ca] ca] c(‘aq ] C
2j--|:]a} \(,:m;]nzg] Z]a} L;?Lgﬂ:gﬂgﬂ:gﬂ:a] La] ca] c4a6 ydE$10%&' () - 19%&' '(') - 30%@%&2@‘}4
, 109&' ()-F10%&' ()-109& ()- dE, Y'10%& ()-"109%& ()-z@ 10.%& O)- 100/&. 0)- @Lngo

"109%& () -$LI0YR ()- ~_@"10%r& ()-1910% & ()-M SH10U] & ()-,,10%®& ()- 1

%' ()- dYNC 10m 10
igﬁiéigéﬁ&(%) s3" 10%er ()fn‘ 9-"10%m& ()-L"10%r& ()-&" 10%m& () - X; ABaB7C

LOMS910%0%, (e B 10K ()5 A0 () BE10TME () 1 01030 ()M L (109 X
f‘o&«)&:()- @F@ﬁwe(’)t- nﬁsslo%t%wi%egow 10f] tBCHIGWwribwBe’ theMIOYBE&L Y- £1G x

density as shown with the curve A in Figure 5.

Figure 6 shows a perspective view of the data eraser 300.
Figure 7 shows a partial top view of the permanent magnets 312
and 314(316 and 318) of the data eraser 300. Figure 8 shows a
top view of an upper thin plate 330 (lower thin plate 331) of
the data eraser 300.

As shown in Figure 6, the basic configuration of the data
eraser 300 is the same as that of the data eraser 200 in the
second embodiment. Concretely, the data eraser 300 comprises
an upper magnet fixer 302, a lower magnet fixer 304, and
linkage 306. The upper magnet fixer 302 fixes permanent
magnets 312 and 314 and the lower magnet fixer 304 fixes
permanent magnets 316 and 318. The upper and lower magnet
fixers 302 and 304, as well as the linkage 306 are made of a
strong magnetic material, for example, JIS 8SS400 respectively.
A gap formed between the upper and lower magnet fixers 302 and
304 forms a data erasure area EA used to insert the disk device
10 so as to erase data from the magnetic disk 22. In this
embodiment, plate members 320 and 321 made of a strong magnetic
material, for example, JIS SS400 respectively are provided at
the tip of each of the permanent magnets 312, 314, 316, and
318. These plate members 320 and 321 are equivalent to the
plate members 120 and 121 in the first embodiment.

The data eraser 300 is different from the data eraser 200 in
the second embodiment in the shapes of the permanent magnets
312, 314, 316, and 318, as well as in the shapes of the upper

- and lower thin plates 330 and 331 made of a strong magnetic
material respectively and provided on the surfaces of the upper
and lower magnet fixers 302 and 304, which face the data
erasure area EA respectively.

The permanent magnets 212, 214, 216, and 218 used for the data
eraser 200 in the second embodiment are all rectangular solids,

(-
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0BL9109B&' ()-/" 109B& ()-g?[ ( ﬁoci”aﬁ‘bééaﬁ' ' 1om NOV 2004
UB& ()-! $10vBB& () - z *1, : . :
‘igfglg%/m' ?) K 10%(m)&' {)O( , " 10%& () - F" 10%m& () - SF&10%m& () - Mz) 10%18& () - 000
10°"10% & ()-"10% & () - -
E}féifé-s?ﬁ -1"10% & ()f.) 1 $10% /& ()-! @0% /' /& ()- 10mO6S8T8USVEWBX8c89bC

10 "1s” 10BMit (1h87B8%ka Rontd Wdyrars B hQa 304 @PAO0IRE §1g) 0P8 & [ )t-h:eg
=>>n?t 2u24 22 dYNG o qf"}o&ojjl the third embodiment are trapezoidal at
plane respectively as shown in Figure 7. And, the permanent
magnets 312 and 314(316 and 318) are disposed so that their
short sides adjoin. Consequently, those permanent magnets are

[io 109910% ()-9-"10% ()-"10% ()-1 ' &F(L(M N Q aVK@ 10 105:_125

increased in volume from the boundary between them towards
outside (the right-left direction in Figure).

Figure 7 also shows how the magnetic disk 22 is disposed so as
to erase data therefrom. When data is to be erased from the
magnetic disk 22, the rotary shaft of the magnetic disk 22 is
disposed at the boundary between the permanent magnets 312 and
314(316 and 318) or around the boundary. In a top view,
therefore, the projected area of each of the permanent magnets
312 and 314(316 and 318) is increased from the rotation center
of the magnetic disk 22 in the right-left direction with
respect to the magnetic disk 22.

Figure 8 shows an upper thin plate 330 (lower thin plate 331)
that functions as a pole piece. Except for a notch N provided
newly in this embodiment, the top view of the upper thin plate
330 (lower thin plate 331) is almost the same as the top view
of the permanent magnets 312 and 314 (316 and 318) disposed in
parallel as shown in Figure 7. If the upper thin plate 330
(lower thin plate 331) is disposed on the permanent magnets 312
and 314 (316 and 318) respectively, the upper thin plate 330
(lower thin plate 331) covers the surfaces of the permanent
magnets 312 and 314 (316 and 318) except for the notch N as
shown in Figure 6. The upper thin plate 330 (lower thin plate
331) covering the permanent magnets 312 and 314 (316 and 318)
functions as a pole piece. Concretely, the magnetization
vectors of the magnetic flux leaked from this portion can be
aligned in orientation. Because the upper thin plate 330
(lower thin plate 331) is made of JIS S$S400, which is a strong
magnetic material, part of the magnetic flux leaked from the
permanent magnet 312(316) passes through the upper thin plate
330 (lower thin plate 331). Consequently, the amount of the
magnetic flux leaked to the external space is reduced. On the

Hand
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10/ 910/6&oﬁkrnyYVXYVXW@%r¥Qon he’ upper’ thin "platé 330 (lower thin
plate 331), which is equivalent to the notch N, the whole
magnetic flux leaked from the permanent magnet 312 (316) leaks
to the external space as is. Concretely, the strength of the
magnetic field from a portion covered by the upper thin plate
330 (lower thin plate 331) is weaker than that from the portion
equivalent to the notch N. This means that the magnetic field
is weaker in the center of the rotation of the magnetic disk
22, that is, in an area close to the spindle motor 18 if the
disk device 10 is disposed in the data erasure area EA so as to
erase data. Consequently, while the disk device 10 is
inserted, the notch N should preferably be provided at a place
towards the rim of the magnetic disk 22. The present invention
is not limited only to that disposition, of course.

A simulation is done for the distribution of leaked magnetic
flux from the data eraser 300 and the data erasure 200
structured as described above respectively. Fiqure 9 shows the
simulation results. 1In Figure 9, the horizontal axis denotes a
distance and the vertical axis denotes a magnetic flux density.
And, the magnetic disk 22 exists at the right side of point O
of the horizontal axis and the spindle motor 18 exists at the
left side. As shown in Figure 9, at the side of the magnetic
disk 22, the magnetic flux density is higher at the data eraser
300 than at the data eraser 200. However, at a place where the
spindle motor 18 exists, the magnetic flux density is lower at
the data eraser 300 than at the data eraser 200. Consequently,
it would be understood apparently that the data eraser 300 is
more favorable for erasing data from the magnetic disk 22 and

suppressing the demagnetization of the permanent magnet of the
spindle motor 18.

Although the present invention has been described on the basis
of the first to third embodiments, those embodiments are just
decided to be preferred at present and the present invention is
not limited only to those embodiments.

v

For example, in the first to third embodiments, a pair of

-
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V<V=V>mek%g%%£&clqgeld generating means consists of permanent magnet s
112 and 114 and the other magnetic field generating means
consists of permanent magnets 116 and 118, However, any one of
those magnetic field generating means can erase data from the
magnetic disk 22.

Furthermore, although the upper and lower magnet fixers 102 and
104, as well as the linkage 106 are provided unitarily in the
first embodiment, they may be created separately, then united
to each another. Of course, the shape of each of those
components is not limited only to that disclosed above. It is
also true for permanent magnets.

[Advantages of the invention]
As described above, the bresent invention can provide a data
eraser that can apply a strong magnetic field to the magnetic

disk while suppressing the strength of the magnetic field
applied to the spindle motor.

3. Brief Description of the Drawings:

Figure 1 is a perspective view of a data eraser 100 in the
first embodiment of the present invention;

Figure 2 shows a leaked magnetic flux when the data eraser 100
is seen from an upper magnet fixer 102 side;

Figure 3 shows a leaked magnetic flux when a conventional data
eraser 400 is seen from an upper magnet fixer 402 side;

Figure 4 is a perspective view of a data eraser 200 in the
second embodiment of the present invention;

Figure <5 shows a graph denoting the distribution of the
magnetic flux in the planar direction of a disk device 10;

Pland

- 19 -



10B ibB‘ 9' 109B&' () - ' | A ~4 NOV 2004
~ L ' ()-L"1098& () -"1098& () - 8109B& () - >Vl vvw |} <W .
10|L+‘1902/%</§§%2&'L()- ! *zc%(iz)%s&' ()-S"10%& ()-"10%& ()-1"10%& ()-!O0y@ 10%0& ()
i RO @10! "109%& ()-!$ 10%& ()-" @®10% ()-F 10 10

103s910%& () - 4nt' 10%& () - & C 10! FO40%& ()1 E)f i,glm/& ()-s 10 10 10

L9109%& ()- " 109& ()-f"10%& ()-dYNC 10! 10 ) o !

101 S910%Gpk6F 0% 6) BOE KU1 U §) - 41 "AQUE () BN 10t

third embodiment of the present invention;

Figure 7 is a partial top view of permanent magnets 312 and 314
(316 and 318) of the data eraser 300;

Figure 8 is a top view of an upper thin plate 330 (lower thin
plate 331) of the data eraser 300;

Figure 9 is a graph denoting results of the simulation for the
distribution of 1leaked magnetic fluxes from the data erasers
300 and 200;

Figure 10 is an exploded perspective view of a disk device 10
from which data is to be erased;

Figure 11 is a perspective view of a conventional data eraser
400;

Figure 12 shows an explanatory view of a magnetic field formed
by the data eraser 400; and

Figure 13 shows how to erase data written on the magnetic disk
22 with use of the data eraser 400.

[Description of symbols]

10 ... Disk device
12 ... Base

14 ... Top cover

16 ... Enclosure case
18 ... Spindle motor
20 ... Hub

22 ... Magnetic disk
28 ... Top clamp

30 ... Actuator

32 ... Magnetic head
34 ... Pivot
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38 ... Flexible cable (FPC)

40 ... Lamp block

44 ... VCM

100, 200, 300, 400 ... pata eraser

102, 202, 302, 402 ... Upper magnet fixer
104, 204, 304, 404 ... Lower magnet fixer
106, 206, 306, 406 ... Linkage

112, 114, 116, 118 ... Permanent magnet
120, 121 ... Plate member

212, 214, 216, 218 ... Permanent magnet
230 ... Upper thin plate

231 ... Lower thin plate

312, 314, 316, 318 ... Permanent magnet
320 ... Upper plate member

321 ... Lower plate member

330 ... Upper thin plate

331 ... Lower thin plate

412, 414, 416, 418 ... Permanent magnet
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4, Claims:

§)) A data eraser for erasing data stored on a magnetic disk, comprising:

a magnetic field generator in which two permanent magnets are set, said two
permanent magnets forming different poles that are adjoining on both an

obverse and a reverse of said magnetic field respectively; and

a pole piece provided on said obverse or reverse of said magnetic field generator,
said pole piece aligning magnetization vectors in orientation, said magnetization

vectors being generated by said magnetic field generator.

wherein data stored on said magnetic disk is erased by a magnetic field formed

by a magnetic flux leaked from a surface on which said pole piece is located.

(2) The data eraser according to Claim 1, said magnetic field consists mainly of a
component oriented in parallel to said magnetic disk in an area where said

magnetic disk is disposed during data crasure.

3) The data eraser according to Claim 1, wherein:
a pair of said magnetic field generators are disposed so that their surfaces on
which different poles are adjoining are opposed to each other with a

predetermined gap therebetween; and

said pole piece is located on each of opposed surfaces of a pair of said magnetic

field generators.
(4) A data eraser for erasing data stored on a magnetic disk, comprising:
a magnetic field generator in which two flat permanent magnets are set, said two

flat permanent magnets forming different poles that are adjoining on both an

obverse and a reverse of said magnetic field respectively; and
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(5)

(6)

M

wherein said two flat permanent magnets are increased respectively in volume

from a boundary between them or around said boundary towards outside.

The data eraser according to Claim 4, in which said data eraser applies a
magnetic field to said magnetic disk by disposing a pair of said magnetic field
generators so that their surface on which said different poles are adjoining are
opposed to each other with a predetermined gap therebetween, then inserting

said magnetic disk into said predetermined gap,

wherein said magnetic disk is inserted into said predetermined gap so that the
center of the rotation of said magnetic disk is positioned at said boundary

between adjoining two magnets or around said boundary.

The data eraser according to Claim 4, said magnetic field is oriented towards a

tangent line of said magnetic disk.

A data eraser for erasing data stored on a magnetic disk loaded in a disk device,

comprising:

a magnetic field generator in which two flat permanent magnets are set, said two
flat permanent magnets forming different poles that are adjoining on both an

obverse and a reverse of said magnetic field respectively; and

a pole piece having a notch on part of itself and disposed on either the obverse or

the reverse of said magnetic field generator,

wherein said two flat permanent magnets are increased respectively in volume

from the boundary between them or around said boundary towards outside.
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8) The data eraser according to Claim 7, in which said data eraser applies a
magnetic field to said magnetic disk by disposing a pair of said magnetic field
generators so that their surfaces on which said different poles are adjoining are
opposed to each other with a predetermined gap therebetween, then inserting

said disk device in said predetermined gap,

wherein said notch of said pole piece is formed closer towards the rim of said

magnetic disk while said disk device is inserted into said predetermined gap.



