B :N%GNETIC DISK DEVICE ASSENBLY NETHOD CF N%GNETIC

DI SK DEVI CE, - AND: Thls appllcatlon i's. ~based upon and

' 'f_cIa|nB t he. benefi t- of prlorkby fromthe- prior

© . Japanese Patent ' Appli.cation

2004-0502691 fil ed On"'

. February 25, 2004; the entire contents of which are

   -i:f;:p§@§ﬁ$${§#§€lﬂﬁﬁéﬁg-%%Sﬁ@ﬁﬁ?ﬁﬁ@fﬁ¥%§?$ﬁ% presggté%?ﬁEVECE,.AND
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~and playbac

“inventi Ondﬁféﬁiseﬁ{éﬂ{ @E%@F}ebbcmﬂbﬁﬁTfl@Vﬁ% gﬁn‘?ﬁ%d

‘anper, an-asse

magnet i ¢ y--using ac

- of a magnet-i c. di sk device, and a dlsassenbly met hod =
-of a magnetic disk-device. ' 15 2 ,.DESCRIPTION OF THE

dﬂﬂs§ﬂﬂﬁpﬁﬁﬁgcﬁ @Bg@ﬁﬁlfﬁﬁhﬁﬂQG#ﬂn ce perforns a. record

information using a nmagnetic disk as

a recofgifoa | dAH8iothe sTeaBel Gpofli 8#d i S1didl 3 benefit: of
rotated on a hub of a disk notor, and thereby, the

_-pﬁmaymiyanﬂxptnaggg&r@%phh@sen&ﬂﬁﬁm&Agﬁuiddﬁmﬁﬁméhgoo4 050269

magneti c di'sk is . perfornmed. Here, there is _

filse] oneteBpuary 29, WO i apiper tbaBenPsopLovhith are

downward from a di sk clanper is inserted into a
teflohérein dby arefigmarcesur f ace of the hub and

caul ked, and thereby, the magnetic disk is fixed to

the hub (refer to Japanese Patent 25 Lai d-open

Application No. Hei 8-124263. (Docunent 1)). It is not

BACEKERONND OB TSR BNERWEION or fixing the magnetic disk,

and therefore, it becones possible to nmake the

| e FAELDC OB THE JENVEMIEQN nner as corresponding to a

head portion of the screw. Besides, there is disclosed
‘an artngpnﬁ$@mtangg@ﬁ¢p@rgkaﬁ%@tﬁgnmgnetlcdlskdev1ceholdlng

a magnetic disk by using a clamper, an assembly method of a magnetic

disk device, and a disassembly method of a magnetic disk device.

2. DESCRIPTION OF THE RELATED ART :

A magnetlc dlSk device performs a record and playback of
informationusingamagneticdiskasarecordingmedium. Themagnetic
disk is held .and rotated on a hub of a disk motor, and thereby, the
record and playback of the information,to/from the magnetic disk
is performed.

Here, there is disclosed an art in which a clamp portion
p:fojecting downward from a disk clamper is inserted into a recessed
portion of an upper surface of the hub and caulked, and thereby,
the magnetic disk is fixed to the hub (refer to Japanese Patént'

Laid-open Application No. Hei 8-124263 (Document 1)). It is not

necessary to use a screw for fixing the magnetic disk, and therefore,

it becomes possible to make the magnetic disk device thinner as

~ corresponding to a head portion of the screw.
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"---Attachrren and

e e e A e e
o ?t zﬁ:%‘ﬂdeﬁo hidn tcﬂlrerceér%‘t f:ﬁf&k)ﬁ@%i dff&ﬂﬂﬁf %&Oﬁﬁlhaea flxture,

a web- shaped port| on and a slit: portl onis- used he

Cweb- shaped -portion’ is expanded in-an outer _ :
_peripheral. direction by using a fixture, and attached
.to a | ead. port| on .of -a.spindl“e hub to hold a ‘magnetic -

disk to the spindle hub (refer: to Japanese Patent - .

o1 - oneg, o SppLi el L Mo 2005 097 iR BL ydlsk ha;,mg'

e clanp

hnent atta i sk-cl anper.

Ad B‘tt%heda‘%'adﬁéad ﬂd’i’ﬂﬁﬁl BEta%i‘HdlféeHub nté tPl%lcl ﬁ magnetlc

Docunent 2, IS possible to detach -the 'clanp d
Pk mh@egpmfg Rt (e drS thegapankiet Pa@éﬁ@CEhJHlfbpen

- object of the present invention is to provide a

AFRGIG onKcS K208V EaEI0 BpodsRedly) teidtedchinehi@ind detachment
magnetic di sk device, and a disassenbly nethod of the -
JRge! cQafipSHiskVbesomé IpodEitiieat t achment - and

det achnment of the nmagnetic disk to/fromthe hub are
possible, 20 and there is no need to use .a screw or a

dedi cated fixture to attach the magnetic disk to
StvARYh OF TITHE nERVIENTTIONIi sk devi ce according to the

present invention includes: a magnetic disk havi ng a

first Dpetiegirtadesordbegosedthe ammandadeethbt flamp portion
first opening, having a hole portion including 25 a

ifd cemlkett tagf porthe rdigkd Hanpemt | ﬁgdp‘éh@r%fpmlﬁh‘? ng

the magnetic disk; and a cl anper havi ng

- deteehmeny/pbEeclrenhad the didl Ctlﬁ@}?eh'ol-% daérftacaﬁrt-arﬁesmes ;

the inserting portiaon includin a second . o enlng
1n the art descrlbed in the Document 2, it is EOSS.‘L le to detach :

the clamp dlSk but some dedlcated fixture is necessary to attach

- the clamp dlSk

‘The obj ect of the present 1nvent10n is to prov:t.de a magnetic

- disk device, an assembly method of the magnetic disk device, and

a disassembly method of the magnetic disk device, inwhich attachment

- and detachment of the magnetic disk to/from the hub are possible,

and there is no need to use a screw or a. dedicated fixture to attach
the magnetic disk to the_‘hub..

The.magnetic 'disk device according to the present invention
includes: a magnetlc disk hav1ng a first opening; a hub dlsposed

inaccordance with the £ 1rst opening, having a hole port;l.on including

a first flttlng portlon and a mountlng portlon mountlng the magnetlc

disk; and a clamper having: an 1nsert1.ng portion 1nserted into the

hole portlon, and the J.nsertlng portlon J_ncludlng, a second openlng,

‘slits heading toward an outer perlpheral dlrectlon from the second



:-S|ItS headlng tomard an outer perlpheral dlrectlon
fromthe second opem ng and a second fitti ng portl on

di sposed i.n the vicinity of tlge openi ng and.
corresponding, ‘to the first fitting: pressing portlon :
pressing the magnetic disk. .The hub has the hole:

. oﬁ}%h&bgngém' ugtaegnahﬁ&{ﬁ ﬁorttﬁbﬂgdfgﬁ%é&g %T%HQ m.emlty of

portion nounting -t he magnetic

- ._.tﬁl aH?Sﬁlmiaa%d EB?IEQ}E@ﬁ&iﬁ%ﬁ&@E&bOPﬂ:@@|ﬂ4§t‘191 bBﬁtlgn ; and a

lits adi rd the outer peripheral

p%%%‘ihgogofffaﬂ gﬁkeels%i% RGe RAgnEbecsecopd fitting

10

20

portio I-Sposec n the vicinity of the opening and-

- correspiglingak ehbRe1E pb&ttlahtlhbllﬁdmgtth@rﬁr@&ct1&t1ng port:l.on

pressing portion 10 pressing the magnetic disk. The

afRgERE ifoulitSihg Eoﬁﬁﬂ@ﬁ&ﬁblﬁ{tir{aﬁ ‘theunignet o idiiskn Ofhe clamper

the hub, and the inserting portion of the clanper is

- hagsethedinseti i @orheba Peclidingf theeopehingndslits heading
. thereby, the first and second fitting portions are =

' tbwtat‘dd:htquﬁidiqseﬁxpﬁdmltdle:em:gmmtﬁmndtlﬁé(openim, And the second

15 At this tinme, the-inserting portion has slits, and

| fithéngf poetion hiisyessd dndéher macinityfof Hehe n:g_:emiingg and

portion becones easy when it is inserted into the
chokesponding tof thaef ingh. fAStang goyittion;hand ¢gepreaging portion
/attachment  of the clanper fronito the hub becones

 ppessii.by ethe Baadnrisic digkat t achment of the cl anper to

the hub can be performed 20 by inserting the inserting '
port i Stheomaghetir ahigde isomewetedian EB?tW‘BWtJé\‘g pRpetion of the

“hub, and therefore, there is no need to use
hybdli 28d dder IREAFRING POFLALBHOF e FAAPRPT JFqu“ﬁ@Fteg into the

. Screw i s, not. . necessary tqQ atta | a er to the
R4S, pWCtrh@ffeF}a? dub g aB@ﬁf%%é%%ﬁBﬁ £i15} aggeSecond fitting

portions are fltted together to fix the magnetic disk to the hub.

At this time, the inserting portion has slits, 'andtherefore,

- the elastic deformatio_n-bf the insérting_portion becomes easy when
it is inserted into the hole portion of the hub. As a result, the

- detachment/attachment of the clamper from/to the hubbecomes possible.

Besides, ﬁhe attachment of the _clamper to the hub can be performed

by inserting the inserting portion of the clamper to the hole portion -

‘of the hub, and therefore, there is no need touse a dedicated fixture

to attach the clamper. Further, a screw is not necessary to attach

the clamper to the hub, and therefore, it becomes possible to make

the thickness of the magnetic disk device thinner by eliminating

the height ¢orresponding to the head of the screw.
(1) Here, the magnetic disk device may further include: a

shaft; and a rotating mechanism disposed between the shaft and the

- hub, and making the hub rotatable_' relative to the shaft, and wherein
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the thlckness of the nagnetlc di sk- deV|ce thlnner by

'z.rellntnatlng 25 the. helght correspondlng to t he .head of”

the screw.. (1) Here, the nag etic disk device:  rmay
further ‘include: 'a shaft; ‘and a rotating ‘nechani-sm
di sposed bet ween 't he shaft and the hub, and makl ng . .
e 'hergh% rotatlngﬁ
%ﬁhggatl ng the hole port| on by neans of ‘the rot at| ng- '
anksm Ther efore, when the magnetic-disk is

rotati str%etstleffoe%ﬁt% t:btselt@ & tAeMus) heneuﬁateover to_-' :

a -base o e magnetic. di sk device by using:t

tﬂéatlble ngﬂ&?rby txﬁb%dwefceﬁebﬁota %@mamfsﬂﬂmmerefore,; |

both sid - above and bel ow. of the

ey e alghyt iaideis qt@idﬂt@xgqeeﬁersmmt datbbecﬂibtenigto attach_ |

means such as a ball bearing, 'a liquid lubrication,

tRIhED €6.a GAlke 3@ bRe UkBthet(iZ) dibR oV it Iuelingf the shaft
the hub may. have a first i1ntroducing. portion whose

Fuithee , dilsTRue icancico e seanstldidly frambetheideancabove and below. -

toward a back, and the inserting portion of the

ofl etipshalfay hmae.chrﬁadayd as thC[dJI(aItﬂ.ggplﬂ'CIha]TLSM”}oklﬂ)rlcatlng
outside dianeter becomes |arger froma 15 tip portion

meanar such centebal Wiearting ,i askiquisy lpbricahiof, tansl so on, can
clanmper is inserted and attached to the hole portion

bef uskd.hub, these first and second introducing

portlons are engaged together, and thereby, the

" i nser t {9h Theahobe peatiionef hebrhinay Bavpdedirgkeintroducing

det achment of the clanper 20 fromthe hub can be
peationtdseritisiediamg T beepme DIl er L ToE apeRiRage toward

FIG 1 is a perspective view show netic- di sk
ajbarke and thg 1ns’?ert1ng portvilon of t rhe clamger may a%e a second

introducing portion whose outside diameter becomes larger from a
tlp portlon toward a center | |

When the 1nsert1ng portlon of the clamper.ls lnserted and -
attached to. the hole portion of the hub, these first and second
introducingportionsareengagedtogether,andthereby,theinsertion
can be_performed'smoothly. Besides, the_detachment of the clamper

from the hub can be performed smoothly.

- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective_view showing a magnetic disk device
according to an embodiment of the present invention.
' .FIG 2isa sectional ﬁiew showing an enlerged cross section
of the magnetic disk device at around the center. :
FIG. 3A is a front view show1ng a detail of a clamper.

FIG. 3B isa sectlonal v:.ew showing the detail of the clamper.



. accordl ng to an enbodl rrent of the present lnventl on.

25 FI'G 2 is a sectional vi ew showi ng an enI arged
Cross. section of the- magnetl 05 di sk device at. around

. the center. FIG 3Ais a front view show ng a detail
~of acl anper. FIG 3B is a'sectional view showi ng the

- detai |l pff, 58§ %ﬁ%{ cctiv@v iRy éﬁoﬁrﬁfﬁﬁé 88@51! b%\%he clamper .-

: ShOWI ng a state.

- hub. "Rk, 9A i$a%eR800haANAN A §be§ﬁ?§\"a"kﬂ:aftegbéf§r§fth% clamper g
magnet’i'c di sk device divided into above and below - :

iRkt ashedl £YNE hins. cent er for the explanation of a

the clamper Is-attached to the

detachnent- of .t he cl.anper fromthe hub-using. a ' -
¢l anperr@eachs agsddeddna. vilu Eslh@m.ﬂ% 4 statsesti@nthe clamper j
view showing a state of the clanper - det achi’ ng fixture:
i witdadhiedt ol €hé uwsl ri ght parts in the vicinity of
the recessed portion for t he expl anation of the _
det actwemt 5K id lae sebatpeal fview tsteviiny asishgtehef a magnetlc
cl anper- detaching fixture. FIG 6A is a sectional view ' '

' 'dsjsdn/\dagleae sltisti dedf intre ahagaestnd: beléwdresitsdetiamound the center

di vi ded i nto above and bel ow parts.at around the

- foanthe expbanahiomofl adetachment oftithel elanhar firosf the bub using
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clanper. fromthe hub wusing the clanper detaching
aflc)lﬁllpér feackBg sfixtdwe.i onal vi ew showing a state
of the cl anper detaching fixture divided into |eft

and rilHE. 5B s arsedtelanadi Niley showind th&tpdeeefetihe clamper

_ d‘%trtl on for the explanation of the detachnment of the

arpéngiisruneed hvitded ingor Helte pRApelIRfe PAERS NP the vicinity

" fixture. DESCRI PTION OF TH EI\/BO)I MVENTS Herel

f
ofn tBRDERFAEFRY droTtHON LT ehbe | FRRIAND -7 thé' aétachment of

the clamper from the hub using the clamper detaching fixture.

FIG. 6A is,a sectional iriew showing a state of the magnetic

dlSk dev:Lce d:LVJ.ded :Lnto above and below parts at around the, center

for the explanation of the detachment of the clamper from the hub :
using the c¢lamper detaching fixture.

FIG. 6B is a sectional view showing a state 6f the clamper
detaching fixture divided into left and right parts in the vicinity

of the recessed portion for the explanation of the detachment of

“the clamper from the hub using the clamper detaching fixture.

'~ DESCRIPTION OF THE EMBODIMENTS

Hereinafter, an embodiment of the present invention is
described in detail with reference to the drawings.

FIG. 1 is a perspective view showing a magnetic disk device

10 according to an embodiment of the present invention. FIG. 2 is

a sectional view showing an enlarged cross section of the magnetic
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25 deséribed in detail with reference to the dré’V\A ngs

FIG 1 is a perspective view showing a magneti ¢ di‘sk
‘device 10 according to an e &ﬁdl ment -of - the present
‘invention. FIG 2 is a secti vi ew showi ng . an. - -
enl arged- cfoss section of the magnetic FIG. 3Cis-a

e PRICREE A 00 W M SR DCLREL ! G106t DE1G! Seizps rep¥esen£s

VI ew snow ng .a state

a4 beael aﬁ.’i‘ﬁﬁﬁl&ﬁ aaﬂ@éfe&jedé e%li"@ovgf% g@‘%éilﬁ:v]e% @5 as to show_

~around-the center. 1nci FI'G" 1 represents-a

atf 3heikB E’E' Eﬁeamé%salaecﬁfsm bedieven.19 is renoved

so .as to: show I nsi of the nmagnetic di'sk device 10.

- The magietiforditsk deXkCEedfbdan ﬂa%aéebéée @ ,sai Qghﬁdle motor'

nmotor 12, a magnetic disk 13, a clanper 14, a head sub

13552t be da sREET, A 14h gbrlﬁ @héaa@:m@séem€ 151% bearmg
-a head anp circuit 18 the cover 19. On the base =

 ublit 16g sspbhdé eomt mbtdf_ 17%,he Heatlafphcassenblg, and the cover

the bearing unit 16, the voice coil notor 17, and the

-I9ead anp 10 circuit 18 are provided, and they are
- shielded by the cover 19 from outside. Besides, the

magnetor thiesba$d 15, atheashendle ndiwrsipdtiee haacbsuBzZassembly
cand it is fixed by the clanper 14. The head sub .

. lassthelbeariinichasis higridid vohead:dba motopel 7 orandh the head amp

record and pl ayback of data to the g@:tl c disk 13,
cdmguiit 18 aret preawlideduppdr tieel laye Abiekded hy the asver 19 from
16and driven by the, voice coil notor As shown in

" outeide, tResisigsadtbe mametiz ﬁagkal%lm @uta@l%m hbe Splndle |

22,. a nmotor shaft 23, mag: nets 24, and a coil 25. The
mepT 212 i @ncoit it firRg B dhe seitwgp?ﬁel‘lrragﬁ’é?uftead sub assenbly

- disk. 13,
15 has a magnetic head 15a to perform a record and playback of data

to the magnetlc dlSk 13, and it is rotatably supported by the bearlng

.. unit 16 and . drlven by the voice 0011 motor 17.

As shown in FIG. 2, the spindle motor 12 has a hub 21 a bearlng :

22, a motor shaft 23, magnets 24, and a coil 25.

The hub 21 is for mounting and fixing the magnetic disk 13,
and has a disk mounting portion 211 and a clamp insertion hole 212.

On the disk mounting portion 211, the magnetic disk 13 is

to be mounted, and it has a ring-shaped upper surfgce portiori 213

corresponding to a lower surface of the magnetic disk 13 and a _sidé
portion214having acurved surface curved inanarc shape inaccordance
with a circular opening of the magnetic disk 13..

The clamp insertion hole 212 is a ring-shaped hole provided

~in the vicinity of a rotation center of the spindle motor 12 ,' in

- which a later-described projecting pdrti_on 142 of the clamper 14

is inserted and fitted. The clamp insertion hole 212 has an inner



;fj and has a dISk nDuntlng portlon 211 and a clanp
“ _insertion hole 212:© 20 On the disk mounting portlon o
- 211, “the magneti c disk 13 i's tp be mounted, ‘and-it has.

. :'-'-me%mguﬁfééeﬁ-z %5c1T i P n?
in the Vi Ci

“ - ring-shaped holfe"provided

‘a ring-shaped. upper surface portion: 213 correspondlng-'v'

"',h to a lower surface of the magnetic disk 13 and a: side RN
S 1 N
@% F;ll‘fa}a%. 4188\ ﬂ}gfa@ecﬁ%eg &ﬁ{&[cg}re‘ilig}eé%?ﬁ%r%?db %ﬁ‘fface 216 o
Ifo-é-zaha aaflttlng o

N accor ance _Wlt ClLrcu

nisty o

'h'éég@&ﬁpqlgenter of the spindle notor ‘12, in- which a
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ater-described projecting portion 142 of the clanper

14 i sThasehbetherighbihl efldeTie M1 § BRaTHe g ﬁerlphei‘al |
- 212 has an inNNér = "= -------cm e o

Pield pherakcespde mfoaﬁ&ealaumac@stcﬁrrm iijphanahrei 8kape, and
surface 216, a bottom surface 217, a cl anper : '

tiHdy a)ﬁelposgtmréd avar iBneaperaphetil 8ddpandiamonts: perlpheral'

- The inner peripheral side surface 215 and the outer
et plﬂen:laé xﬁtsrtdensmﬁmeoilﬁearsgmdﬂ.eembmn fiag eBespectlvelY.

curved. in an arc shape, and they are positioned at

“an i nnEhe plampesr Bhtsodie: dy partdan 21 énnpheons asadguide so
of the rotation center of the spindle notor 12,

thedple iprofjpctThe poir&iperl42his daweirtgdpiortd bhe zl@mp insertion
functions as a guide so that the projecting portion

iz 22 smeekhlst. | Beb thie parpegei idera i&yrpemmmdelczm portlon
sioot hly. For this purpose, the clanper introducin

238 hasr soreahbed Fapered) shape Aperiirhs RAJEORSE dRsdfe diameter

. upper inside dianeter  is, Ia%ger than a | ower inside

if dgger. than a lower inside diameter.
The fitting portion 219 is disposed on the outer peripheral

side surface 216, and it is an approximately ring-—shaped projection

_to fit w:Lth ‘the prOJect:Lng portlon 142 of the clamper 14. :

'I'he bearlng 22 is ‘a member to connect the hub 21 w1th the
motor shaft 23 rotatably. Ball bearings are used to reduce a friction
between the hub 21 and the motor shaft 23. Instead of the above P

other lﬁbricating means such as a liquid lubrication (what is called

- a liquid bearing) can be used.

The'motor shaft 23 is a member to fix the hub 21 to the base

':- '11, and it is fixed t_o. the base 11.by a screw 232 screwed on a lower

side of a screw hole 231. Besides, the cover 19 is held by a screw -

234 screwed on an upper side of the screw hole 231. Namely, the

.spindlle motor 12 is a both sides supporting type which can fix the

hub 21 from ‘both 51des, above and below of the motor shaft 23.

The magnets 24 are plurally provn.ded in an arc shape along

an outer periphery of the hub 21, and rotate the hub 21 and furthermore



- oMl figabefé P 5Abatly ackald

~r.educ

- the proj ecting porti-on 142 of

‘The fi'tting portion 219 is di sposed on the out é'r73i':-;_"':3 SRR

“peripheral side surface 216, and itis an . .

appr oxi mat el y i ng-shaped projgection 15 to fit wth
8t_he_ clanper 14. The -~ "

bearing.22 is a nenber to connect. the hub 21 with the . |

fdwien the coil -

ey b

21-and the notor: -

friction tween-the:

'_-'.zgh.aft -23. l.nst ead .of 't he above, .“other lubricating
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- pprEionaléd and thyr approxi@atedyt oyl éndri

means -such as a liquid | ubrication (what is called: 20

a | i quikk keani NG) nadnakeinses. pdiphEbar fabahy W8thStite outer
nmenber to fix the hub 21 to the base and it-is - R

11,
Periplety dfhene haghetd Jay, ﬁ@faayés’z&auagﬁab wed i by a current,
es, :

“l.ower side of a screw hole 231. Besi

t he cover 19 -
aingl fslat daytite RAHEW b 34 fairewrd oarmmiireppbsici dethithe magnets

- the .screw hol e-231. Nanely, the 25 spindle notor 12 is

2a&.both 'sides supporting type which can fix the hub 21
fromboth sides, above and bel ow of the notor shaft

23. THEG nB@nebsFPE. a3 apleuthkl freomowided itheaseattonal view,
‘shape al ong an outer periphery of the hub 21, and
andttdtepehspaathi vl vaew respessirely shiowimgdris details ket clamper
13 by an attraction and repulsion with :the coil The

ldei | 25 has. an inner peripheral facing with. the

outer periphery of the magnets 24, generates a_ _. )
magnetThe ¢lanpebh}ihasan approxingtely &ies-eharadslisk pressing
by an attraction and repul sion with the nagnets 24.

Sshapssh fprojecting
view, and the perspective view respecti velg shgvvi né; ,
PPREigBt 1425 and éitaﬂﬁéﬁses an uppermost surface of thé magnetic

disk 13 to fix to the hub 21.
The disk pressing portion 141 is in contact with the upper

sur.f_alc_:e_of the magnetic disk 13 with a dis'lic.'co,ntacting portion 143,

_to press and fix the magnetic.disk 13 to an upper surface portion

213 of the disk mounting portion 211.
‘The projecting portion 142 is a member to be inserted and

fixed to the clamp insertion hole 212, projecting downward from the

“clamper 14, and having an opening 144, an introducing portion 145,

a fitting portion 146, slits 147, and an end portion 148.
The opening 144 is provided to make the projecting portion
142 thinner so as to perform an elastic deformation thereof easily.

The introducing portion 145 functions as a guide for the

- projecting portion 142 to be inserted into the clamp insertion hole

212 smoothly. For this purpose, the introducing portion 145 has
so-called a tapered shape in which an upper outside diameter is ]_-arger

than an lower outer diameter.



14. 10 The clanper 14 hasan apprOX|nater dISC shaped
dISk pressing . portion 141 and the apprOX|nater
cylindrical shaped projectingg portion’ 142, andnqt
presses an uppernost surface- of t he nagnetlc di-sk: 13

to fix to the hub 21. The disk pressing portion 141 is.

i n Con'l'ﬁétfil‘tﬁih(?( b reRRar 14é5l§tﬁf:a4&§§1&meo&ﬁaaebh0an outer'
di sk 13 with a di:sk contacting portion 143, :“to press - -

Y dheryidyer é@t:l_ rdford M?ﬁole_IEW1t$1bﬂtf@§ﬁttln ortlon"- |
porE{onYtZIS e dﬁgugﬁnuntlng portion 211.  The: gP

 DIPbeciHE] A &h@ar&ianlrﬁale PERDandiaving Bppréetnarsly a rJ_ng; :
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fixed to the clanp insertion hole 212, projecting:
rldanﬁépm thestezd ed a4, tlaéld::l‘tamp f]lngiﬁ:tlon hole 212

openi ng 144, an introducing portion 145, a fitting

(Bt iy té&tleh|2$9145thHubtnp endther biibar 1@8riflery of the
opening 144 is provided to make the projecting portion -
AP eichiimgepostaicas 14 (fdictdnmprtalomsi4€) deboromtasponding, and
t hereof easily. The introduci ng portion 145 functions

- tHerehyyi te € bampdre 1425 Hixgdte thg hwdr 21 oand42 hecdwes Posslble
‘inserted.into the clanp insertion hole 212 snoot hl

tropreas anduf potbe magnaticr diwicildg preidanteddhain t e Present
so-cal l ed a tapered shape in which an upper outsjde
exbaddmenti, stheatfrjng@:vmgmmtm 14fiks ceneaye amrﬁl%ﬁlttpﬁw portion
fitting portion 146 is a recession, formed on

2 de. cpBFPEhdPYt oI (the FPBETrapY of Hetih@ sty PP§ALblgsthat the

to fit with the fittin ortion. 219 of the cla
irgngi T gine 12435 LR GG P P L P Eﬁﬂglﬁ'conca"e-

The sllts_147 are formed in a radial pattern from the opening

144, ‘and divide the projecting portion 142, and thereby, an
:approx:.mately 1nd1v1dual elastlc deformata.on of the dlvz.ded

- respectlve pro;;ectlng portlons 142 becomes poss:.ble. : _As_a r.esult,_ o

the insertion of the progectlng p_ort:.on 142 to the clamp ihseftioﬁ
hole 212 becomes possible within the range of the elastic deformation
of the projecting portion 142. Namely., without these slits 147,
when the projecting portion 142 is inserted into the clamp insertion
hole 212, the entire projecting portion 142 is compressed toward

the center thereof, and it becomes easy to be plastic deformed. As

| described later, the slits 147 are also used as an inserting portion
‘to insert a later-described clamper detaching fixture 30 when the

: clemper' 14 is detached from the hub 21. Incidentally, in the present
.Iembodiment, the fqur slits 147 are pfovided along the opening 144
- and split the projecting portion 142 into four parts, but the number

~ of the slifs is not limited to four, and it ié possible to set the

. number to be, for examplé,‘ from two to three, or five and more.



shape hbnely, a step prOV|ded at the clanp o

_._|nsert|on hole 212" 5 (fitting portion 219) and -a step
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-at the outer perlphery of theI@rOJectlng portion 142.
(fitting portion 146) are corresponding, and 't her eby,

the clanmper 14 is fixed to the hub 21, and it becomes.

possi bh@geslr PE&ES $a886, £hi ehﬁ%o%gaﬁtmg Higalgel¥iththe clamper' h

- I'ncidentally, Inthe: present enbodi-ment, “the fitting:

d?éi‘fa‘i:'h@.ﬁglﬂﬁxtﬁréOjtﬁa\é%daﬁéeahfofldéﬁa{&uﬁﬁ:{ tt.lh‘énclgmgé,@ 14 from_ '
i-'sconvex; - but on t'he contrary, it is also posslbte

dHeathubhet. fitting portl on 146 is convex and the
fi'tting portion 219 i's concave. . The slits. 147 are

';@ﬂﬂﬂ@ﬁmEﬁtaofadlam et tern frontthe openi ng 144, and

di vide the prOJectlng portion 142, and thereby, an

_appr oXFI&: dhyand@iTE. dBlarel mctttmtthef olews imspektilvely showing
- divided .15 respecti-ve projecting portions 142 becones :

qmasteisbbefoﬁe and egiletr, the hel amsar tldoasdttdzhed to the hub 21.
projecting portion 142 to the clanp insertion hole

I2tddeeteity, pis Sils e 4 ehidnFiGe 4Binddiey ameesbpbwstwithout the

def ormation of the projecting portion 142. Nanely,

- bpisehddt fohesasytte-sundexstamden the projecting portion

142 is - inserted into the clanp insertion 20 hole 212, '

t he erfhe sagnetéetdingk paris seuniedian EhaAEsk aguppiagportion
the center thereof, and it becones easy to be plastic

24dt gfnile P Zdes@nrhEhe| BYRISCE Y quttsl%i‘lar%fat'—%% ClamPel”
used as an_inserting portion_to insert

Pai8rPHRERY it dacrafthelr e %mglteatﬁt%n $942A2 §E the hub

omt he ci de

I 14 det ached f
21, TR sbbekposhiahiou FhenrL Y o cenfer G s 1amper 14

| ded. al o d sl
B BFeETrg Bor bl 15 PR aééﬁbtl?'?egﬁ o 1 279f, thspLpmeer 14

1 ibigritatinds Alampt $Hsbci8H noflL1S dff the hub 21. at

this time, the slits.147 ‘are prov_lded at the pr_oject:l_ng_ por_t:10n 142 ‘.

and ther_efoi‘e, when the introducing pOrtion 145 is in contact with

the clamper introducing portion 218 of the hub 21, the projecting
portion 142 is elastically deformed easily. Consequently, the
insertion of the pro;ectlng portion 142 to the clamp insertion hole |

212 becomes easy. Besides, therespective J_ntroducmg portions 145 ’

218 of the clamper 14 and the hub 21 have the corresponding tapered

shape, and therefore, the insertion of the projecting portion 142
to the clamp insertion hole 212 can be performed smoothly.

“ Theprojectingportion 142 is inserted intotheclamp insertion
hole 212, and thereby, the fitting portion 219 of the clam‘.p‘insertion

hole 212 and the fitting portion 146 of the clamper 14 are fitted

together, andtheclamper 14 is fixedtothehub21l. Itisnotrequired

to use any special dedicated fixture, and so on, for this insertion



nunber - to be," for exanple fron1tmo to. three or five
and nore. As descrlbed later, the-end portlon 148 -

-~ engages wth the Clanper,detaiglng fixture 3:0, and

‘used the hub 21...(Attachnent ‘of Cl anper) FIG 4A and ;77

"FIG 4B are sectional views: respectlvely showi ng

RS T el e

o SR G PLATOY: A5 BasRrLoheh e
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asy-to- e magnetic disk-13 is nnunted on

ol ROWGt HRY ion 10 211 of ‘the hub 21, and:
{ég?'pF%F%Etlng po???%% 142 of the. danmper 14 is placed

to facprui tdh | harct! 88D #16Erda, 0BnRokEG 216k Qfre Eﬂéthﬁﬁal views

21. The upper portion in the V|C|n|ty of center of

&1 a 1611 e HetabinBhe viethe A dnipeen 4 themPEied Babl Yby using

portion I42 of .the danper 14 is inserted into the

| ©laBPahpsedeicaphhal ¢ iktarefad herhubd@ita My, 1ih HIG.S5A and FIG.

time., . the slits 147 are provided at the projecting

5By ttimsly 542, saotnt hetiedot echeviazet Na forr edsgibg-understand.
portion 145 is.in contact with the danper introducing
porti oRI@1&Roand FEGh BB 2kprebenpridjeestabgs ipowhicn th&champer
Is elastically defornmed easily. Consequently, the

detsattimgn fdktthe 30 -djisedisposedrin encozdance twiktic thepslits 147

insertion hole 20 212 beconmes easy. Besides, the
gfetpectiampemi4 odFdGrPhpasta sestiggal iEyw ghovirg the magnetic
danper 14 and the hub 21 have the correspondi ng

diglededice hdgavided inkepboyeand brlIGWBRF £ 8k agpupdche center.
projecting portion 142 to the clanp insertion hole

Begridesn BEGpdl éﬁ@@%@nﬁﬂy‘flmﬁ@hewépecwwlﬁawoﬁetachmg

142 is inserted into the ¢ |lanpp .insertion
fixture 30 lelded into left and right parts in the vicinity of a

later—described recessed portion 32, and the clamper 14 is shown

in a v:Lrtual 11ne (two—dot chaln l:l.ne)

FIG. 6A and FIG. 6B show the state that the clamper detachlng“
fixture 30 is rotated for 45 degrees from the point corresponding
to the slits 147 of the clamper 14. FIG. 6A is a sectional view -

of the magnetic disk device 10 divided into above and below parts

at around the center. Besides, FIG. 6B is a sectional view of the

clamper detaching fixture 30 divided into left and right parts in
the vicinity of the later described recessed portion 32, and the
clamper 14 is sh_own in a virtual line (tow-dot chain line).

'As shown in FIG. 5A, FIG. 5B, FIG. 6A, and FIG. 6B, the clamper

-detaching fixture 30 has a shaft'portion'31 the recessed portion

32, hook portlon 33, and a hole portion 34.
- . The shaft portion 31 has approx1mately'a column shape, and

used for,the operatlon of the clamper detaching fixture 30. Th;s
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| SBf aBhEC CPARFRFP
. part s B¢ shadtoRREtifR. BLJer’rtsePpeﬁé

25 hole 212, and thereby, t'he'fi”t.'t"i. g portion 219 of

the clanp. |nsert|on ‘hol'e 212 and the fitting portion
146 of. the danper: 14 are fitt: toget her, and the = -

" “danper 14 is fixed to the hub'21. It i's not required .

t o use any speC| al dedicated fi xture and so on, for -

%J&H:?t&Bﬁeéé g@%f%buney bRIE nRRI-AL hAR ﬁﬁﬁorﬁ)z?ted Iﬁachmé

or med a general -purpose tool or an -

'-_"rﬁ%smyséﬁiﬁbtﬁfon BbGukh idisGas 3 e&tdpe whln' adhEbe. ortJ.on: '

6B are sectional -views 5 explaining-the detachnent o

3hes ¢haapesd 4tbnam shecdah7 2l e B3kfget e .C| fﬂﬁ@ﬁbok portlon
detaching fixture:3.0. Inci dentally, in FIG 5A and-.

3Bl Kas ABwst 18060l hpenc 1 migdionn .t hendiseldws 3T are dlsposed'
easy-to-understand. - FIG 5A and FIG 5B represent the ~ &

solad €6 dorrelsipohdtitiethé anpes Ut.achhagolexforteod034 is provlded
di sposed- in accordance with the slits 147 10 of the

' sol eperthikdclaiger Batashing eCibitunl 30idoesshownigigishhagainst the '

magnetic di sk device 10 divided into above and bel ow
mpaorsshafarbmndthmdzom 22,Basfldes, oI G 5B is a
secti onal view showi ng the cl anper det achi ng fixture :
30 di VFiuedetachmeért ofabite cilghpepak4 §TPR threhupddhisyperformed
of a later-described recessed portion 32, and the
agl dapéews4 is shown 15 in a virtual line (two-dot
chain line). FIG 6A and FIG 6B show the state_ that

" the clHfperaws3icpf ige ¢lamperdsbarhingfdxtyreci0 ate disposed

degr ees fromthem;)m nt correspondi n? to the slits 147
19 Gh%Rl%Salééc FEfial &4 EFC-0rPBhe
magneti c di sk device 10 divi ded |E?§e€§oves§%r%gggfeelsgj\é\éws 35 of

HEhASA TR L6 AHRCTRSEo EITE hl e, M crave 35

abB% 1 §led $3Y 'Pale" SSERRGH 1RO 1ok $6r£80€ df'Bhe projecting

portion 142 of the clamper 14 and the bottom surface 217 of the clamp .
insertion hole 212. The clamper detaching fixture 30 is rotated

for approximately 45 degrees, and the craws 35 are moved within this . '

space, so as to face the craws 35 with the lower surface of the

projecting portion 142 of the clamper 14 (FIG. 6A, FIG. 6B).
Subsequently, the clamper detaching fixture 30 is pulled

upward, and thereby, the clamper 14 is pulled upward by press.ing |

the lower surface of the projecting portion 142 of the clamper 14

with the upper surface of the craws 35. As a result, the clamper

14 is detached from the hub 21.

As described above,. according to the present embodiment, the
'detachmenf./attachment of the clamper 14 is possible without using
a .screw, and it is possible to reduce the height corresponding to

the head portion of the screw. Consequently, it becomes easy to



clanper 14 is shownin a V|rtuél I|ne (tOMFdOt chaln e

" line). As shown in FIG 5A, FIG 5B, FIG 6A, and FIG =

' oper atlon

6B the clanper 25 detachlng fﬁ ture 30 has a shaft G
porti-on 31, the recessed porti 32, hook portlon 33,“--f“
and a hole portion 34. The: shaft porti-on 31 has: '

[T Shahe, d for the . -
S gbgt%e %gﬁggr detd%ﬁ?%gng?gture 30. ThIS

. oper at g8r&afk el eraRdabyrhet ferBauds and clamper '1_4 :.and -
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automat ed machi ne. The recessed portion 32 functions

BferdTR%S aPRe Wb @@\amot?.ppé tﬂl@déd3§rbﬁ boaedieks, NiBove and
the slits 147 of the danper ' The hook portion. 33 '

Ao, ang 3xd-ed1aeld bbeh%m&@momlﬁbebec@h@y\@oﬁlme, and a

:dlsposed so-as to correspondto the slits 147. The -

dil fFrpeist o8N tB4 EFinADYimterbr Sk idaat behdémpravper
detaching fixture 30 does not clash against the notor

~shaft Besidée, hbar ingr&dciang peotaon Alkodetke lolamp Disertion

the clanper 14 fromthe hub 21 is performed as

Hadld 298 oflthdhebc hasd3heint heded impeprteoadiisngt the clamper
fixture 30 are disposed so as to correspond to the

18] iharel 4PrEERpending Ff@m$B) Espheiahly+ e t9hapesl oifs these

~operated to insert the craws 35 of the hook portion

Zd-riogue ingeosttiions 145, 208 have@Bproxuhet%lmt@aoraﬁsmmetrles,
di sposed in a space between the | ower surface of the

andojtherehigreb. Wip tihenclamper %é%ﬁ&#ﬁ@heﬂtcartdlq hab 21, the

- bottom_surface 217 of the clanp insertiqgn _hole 21

rafPectdperoiat iehi FRAESS] e FOTTESPBPdeed qﬂélﬁequentlyr it
apprOX|nateJy 45 degr ees,

S.are noy,
RFCOES RAFSILLHEE LTSS Hle f“agpszséct%flgm%aw Srm force,
antd theJ}Neby ,Surc{eaf%?:mgﬁ:lgrq of the magnetic disk 13 canbe suppressed.

{(Other Embodlment) | _

~The embodlmenh of the presentllnventlon is not 11m1ted toh
the abovemdescrlbed embodlment and can be enlarged and changed B
andtheenlargedandchangedembodlmentsare1ncluded1nthetechn1cal
scope of the present invention.

- For example, in the above—described embodiment, the fitting
éortion 146 and the fitting portion 219 ere respectively disposed
aﬁ the outer periphery of the projecting portioh- 142 and on the outer
peripheral side surface 216 of the clamp insertion hole 212, but
itisalsoPossibletodisposeattheinnerperipheryefthepfojecting

portion142(thesurfaceoftheopening144)andentheinnerperipheral

side surface 215 of the clamp insertion hole 212. At this time,

the fitting portion 146 and the fitting portlon 219 can be formed

Uobeeltherconvexandconcave,orconcaveandconvex,respectlvely

Further, in the‘above—descrlbed embodlment, the number of



" FIG 6B). 20 ‘Subsequently, the. clanpe

"fq-f14 i's pulled upward by preéssi
.+ .the projecting portion 142 of -

- dgseeikad P QengsE et 0 by

“'prOJectlng portlon 142 of the cf ﬁpeﬁ 14 (FIG. 6A

er det aching - '
-‘hereby,_the clanper
e Iomer surface;of

fixture 30 is pulled: upwar.d; %g

SRR SA e bers

~“the —detachnent: [attachment ofgth

" asiddal enwi Ehlﬁf'&ll&ﬁécj}%tﬁ: Shils, AR _ _

~reduce-the height correspondlng to' 'erhead portion: .
_dgfpetxﬁ@s@paﬂu@ﬁnﬁgq&md ithebegampereasy to make -

-~ ‘t'he magnetic di sk device 1grth|nner “There is-not a

screw at the center of the danper_14 and therefore,

- the motor shaft 23 is fixed fromboth. sides, above
and bel ow, and a so-called both sides holdlng becones

: p033|ble and a 5 stiffness of the spindle notor. 12

- can be inproved. -Besides, ‘the introducing portion 218
- of .the clanp insertion hoIe 212 of the hub 21 and the
i ntroduci ng portion 145 of the clanper 14 have
corresponding fornms. Especially, the. shapes of these

- introduci ng portions 145, 218 have approxi mately
-rotation symetries, 10 and therefore, when the
clanper 14 is attached to the hub 21, the respective
rotation centers are corresponded. Cbnsequently,'it

- becones possible to press the magnetic disk 13 with a
~uni form force, ‘and thereby, a deformation of the
magneti c di sk 13 can be suppressed. (O her

 Enbodi nent) 15 The enbodinent... of the present

invention is. not. limted to,

Ad thel ﬁa@@éﬁicbi&léw of the



t he above-descri bed enbodi nent, and can be enl arged
and changed, and the enlarged and changed enbodi nents
are included in the technical scope of the present
i nvention. For exanple, in the above-described
enbodi nent, the fitting 20 E%rtion 146 and the
fitting portion 219 are respectively disposed at the
out er erkfhery of the projecting portion 142 and on
WHATHS GAIMED ISer i pheral side surface 216 of the clanp
insertion hole 212, but it is also possible to
1. di ApRgRend disk Belitd onipEikinghery of the projecting
portion 142 (the surface of the opening 144) and on
t hg niaghetic @k haey alirstbpshidg surface 215 of the clanp
insertion hole 212. At this tinme, the fitting portion
145 napdispbsed intact raned Wit thedH$ opaningeaidnah a holelpmrtion
ei ther convex and concave, or concave and convex,
inc]uﬂiﬁg RER&tifiRIgyporiivH drited mouhtind Porébw wRuBRREEdid athgnetic disk; and
enbodi nent, the nunber of 4 the magnetic disk is one,
buj claniper h@ling! Wliegertrig poreommgeetd Mitslihekile patiomeanddhe inserting
by using the clanper. For exanple, spacers are
portiéh BBIRGIRE, a Betomasbehing, Sllts hedding@neid an dutk periphedaltdiection from
magneti c disk of the.. wuppernost: portion is fixed by
the skBehdCompy, and & sWEWND fitfnd pAtibiBish&edlinAharviginiy ofthdiopkning and
device, conprising: a magnetic disk having a first
correRpétiiigio the it fitling PORRA; aifd 8 EASTANILRION frBsdifesdid hedgnetic disk.
openi ng, and having a hole portion including a first
fitting portion and a nounting portion nounting said
2. magneigneticdisk dedos accordingpecliainay, fogheraconiprisingt i ng
portion inserted into the hole portion, and the
| Ng ehaft; Red

a rotating mechanism disposed between said shaft and said hub, and making said
hub rotatable relative to said shaft, and
wherein the hole portion is disposed at an outer periphery of said rotating

mechanism.

3. A magnetic disk device according to claim 1 or 2,

wherein the hole portion of said hub has a first introducing portion whose inside
diameter becomes smaller from an entrance toward a back, and

wherein the inserting portion of said clamper has a second introducing portion whose

outside diameter becomes larger from a tip portion toward a center.

4. A magnetic disk device according to any of the preceding claims,



portion including, a second opening, slits heading
toward an outer peripheral direction from the second
openi ng, and a second fitting portion disposed in the
vicinity of the opening and corresponding to the

first fitting portion; and a pressing portion pressing
sajkerBRGAE hble [:Qinﬁﬁ ha& arfinABqRRphErafls sfacd@dGh outer peripheral
according to claim1, further conprising: a shaft;

surfa@80ary r ot ati ng nechani sm di sposed between said shaft
and sai d hub, and making said hub rotatable relative

t OwReefh tREAFst fittiAg PolfRRi€HBpsRRl A1@itRertAE iR pbpheral surface or the
di sposed at an outer peri pﬁery of said rotating

oute,rggrﬁﬁg,@gﬂ,rfa%e A magnetic di sk device according to
claim1l or 2, wherein the hole portion of said hub has

a first i ntrodu0| ng portion whose inside dianeter

5. begaiRmetdBkk gevité ABANING IS A 6”hé Breteding ckaak, and
wherein the inserting portion of said clanper has a

S egRéeini tRéreqs! H%IPBGe Btk the P pErtion b thie Meseftirly iriidn and the

becones larger froma tip portion toward a center. 4.

bottofh gm%gtdfg]ech@gp&guhce according to any of the
preceding clains, 16 wherein the hole portion has an

i nner peripheral surface and an outer peripheral

6. SUAhaREetididk WbdEebocdriig td &Mt offthé bretgdipgicldims, i s
di sposed at either the inner peripheral surface or the

Oukiedreipethé PbRIpUrtichiE dapesedinsifle oR Hacirstcopdinilg. devi ce
according to any of the preceding clains, wherein

there is a space between the tip portion of the

7. 1 nAetdgnetic giek tevice accbrding to it dfdhe preckding cidfimghe hol e
portion. 6. A magnetic disk device according to any of

t hehdreipahd indertinlgaiontion offsaldadlampércndiadies  piutalionofisits.
di sposed inside of the first opening.
8. A magnetic disk device according to any of the preceding claims,

wherein the inserting portion is constituted by a plate-shaped member.

9. An assembly method of a magnetic disk device, comprising:

preparing a hub having a hole portion disposed at an inner peripheral side, and
including a first fitting portion, and amounting portion disposed at an outer peripheral side;

mounting a magnetic disk having a first opening on the mounting portion, and
disposing the hole portion inside of the first opening;

fitting the first fitting portion and a second fitting portion by inserting an inserting
portion of a clamper which has: the inserting portion including, a second opening, slits
heading toward an outer peripheral direction from the second opening, and the second fitting
portion disposed in the vicinity of the second opening; and a pressing portion, into the hole

portion, and pressing the magnetic disk with the pressing portion.



7. A magnetic disk device according to any of the
precedi ng clainms, wherein the inserting portion of
said clanper includes a plurality of slits. 8. A -
magneti c di sk device according to any of the preceding
clainms, wherein the insertingy portion is constituted
by a pl ate-shaped nenber. 9. An assenbly nethod of a
magneti ¢ di sk devi ce, conpr|S|ng preparing a hub
having a hol e portlon di sposed at an |nne 8ﬁgrlphera

10 s e assaraply meghqaRfiige mapnetic disk 240N ¢@IBHY. and
amount i ng portlon di sposed at an outer, peripher
s. w@eremrﬁ) ghif angl %rq#%xgwséw@a&r%wmb.'%alsaosf%dpbﬁtweisb&'ﬁeﬁ&aﬂ and

nDuntlnﬁ portion, and ﬁ?OSIng t he

the hHBr?Wdo’ﬁaﬁ“H% the1 rogafadle .ﬂ?i@feveotaé ki ?W@G'ieﬂéo fhe o, and
fitting portjon and a second fittin ortio
i nvg@?rﬂnﬁﬁe hple; prstian is QipPopest 81 B opter 3959% QF thiplating mechanism.

has t he |nsert|ng portion including, a second
1. o ERarsany msthod il tae aapsliinh Aordhata A Egeid
L'e\'é%érgﬂaaéﬁp% R AT i b g TR egReY RBgiepfibaspnsice
o e R et IS el
S eSS BB g o

t he hub k hpub r gt at abl
outsife dameler hesomes KiaTom 216 ReTIOTEH £ 650FE. hub. and
wherein the hol e portion is disposed at the outer
h t t . _An I
12. hek Brasion e o @'aﬁﬁgfr? SR et e 1
hIaaRge {?“e RO RN e R b P e P Bfigperiphera

rfsmaller from an entrance toward a back, and wherein
sufaCh@Nhserting portion of the clanper has a second

R e SR AS o SyR S RS 5 3BT surtace o the
thod of the magnetic disk according to any

outer&er@Fgraxi CPO 11,

13. An assembly method of the maghetic disk according to any of claims 9to 12,

wherein the inserting portion of the clamper includes a plurality of slits.

14, An assembly method of the magnetic disk according to any of claims 9 to 13,



wherein the hole portion has an inner peripheral
surface and an outer peripheral surface, and wherein
the first fitting portion is disposed on either the

i nner peripheral surface or the outer periphera
surface. 13. An assenbly nmet{wd of the magnetic disk
according to any of clains 9 to 12, wherein the
inserting portion of the clanper includes a plurality
of slits, 14. An assenbly neth % of the magnetic disk
ac\%‘?@l"ntaeffﬁeﬁm ROFtion 'aucﬁ'ést'é“t?g m,piqtg-shaﬁ%q EeAChe

inserting portion is constituted by a plate-shaped
A di nbl of t di sk
15. Gob PessaBh FERGS agm@gé?t{éeﬁ@sq&%%"%gﬂr@”? TR th. ce
| udi t di sk.h ; .
oG e ARG Pl A GH BELITE, a0 RIS HEE AV TR Arpwening:
hub l}%em nﬁ@%%ﬁqﬂ%&ﬁ%g qasla]cfé:lo{' tc{ar%l]béﬁgep%?Ciéé(aggingﬁgwgearﬁrst fitting
oA e PR S 998 ot e n e
PR S SRR S e B S0 LA,
head@@t%@%%a@%ﬁgpﬁ%%ﬂa'fﬂ?g%'nf' B s 5595 3afihe g porton
i e AL L
E@ E‘hhe in rtlnc o?{sﬁ(lron and the hole portion;
pressc{%p P3 prﬁas AR om the hub by applying a
forcetothelnsetln ortion in an away direction
f riBRFTTIRG ciasef 3di Hfﬁﬁﬂ%g’%% 'craws. 16. A disassenbly
T5moyie s sras BRSEn i s SHBERTT IR SRR APERedfes 200
SPRREENS e e e i e R Rl gon o

table . relativ o the shaft, and
away éllrectl rom tLe hole porttonebyt € craws.

16. A disassembly method of the magnetic disk device according to claim 15,

wherein a shaft and a rotating mechanism are connected to the hub, and the rotating
mechanism is disposed between the shaft and the hub and making the hub rotatable relative
to the shaft, and

wherein the hole portion is disposed at an outer periphery of the rotating mechanism.

17. A disassembly method of the magnetic disk device according to claim 15 or 16,



wherein the hole portion is disposed at an outer

peri phery of the rotating nmechanism 17. A disassenbly
net hod of the magnetic di sk device according to claim
15 or 16, 19 wherein the hol ggportion of the hub has a
first introducing portion whose inside dianeter
beconmes smaller froman entrance toward a back, and
the inserting portion of the clanper has a second

i ntroduci ng portion whose outside dianeter becones

| ajyB&eir the Mok ddrion &Ahé haH b waiks irﬁrd’él@ﬁihg Iportib®-widse inside
di sassenbly nethod of the magnetic di sk device

diam@fet Beebi8s ERafdbrotf af bAtrdiceibwhid a Bdok, YhE trRi iRsdrify Pettien of the

portion has an inner peripheral surface and an outer

clamBE&F ﬁﬁ‘@&é’&ondﬁrﬁ’:ﬁo@‘éﬁ? pRRfONAosk dutdidd Hibfiefd HRebhES tardér from a tip
di sposed on either the inner peripheral surface or the

portiOWidWar®8cepfeer al surface. 19. A disassenbly nethod of
the magnetic di sk device according to any of clains 15

to 18, wherein the inserting portion of the clanper

18. | nAld&@&mﬂz nit6cRbi thy nitignstic Sk délee Acebrging Seamy} of claims 15 to

nmet hod of the magnetic disk device according to any of
7, claims 15 to 19, wherein the inserting portion is

constituted by a_ pl ate-shaped nber . .
wherein the holeyportian has an inner pergg?]era? surface and an outer peripheral

surface, and the first fitting portion is disposed on either the inner peripheral surface or the

outer peripheral surface.

19. A disassembly method of the magnetic disk device according to any of claims 15 to
18,

wherein the inserting portion of the clamper includes the plurality of slits.

20. A disassembly method of the magnetic disk device according to any of claims 15 to
19,

wherein the inserting portion is constituted by a plate-shaped member.



