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i nventi a magnetic di sk assenbly for a magnetic disk

devi ce. 1mnlmmmummmﬂml arly, the present invention relates to a 5 magnetic
di sk assenblyyydosr Which a plurality of negrietd c disks are clanped by a
shrink fitted or press fitted clanp ring. As described in Japanese Patent

Lai d- Open Publication NO 6-162709, a magnetic di sk assenbly qmmmmmwwmww"

generally constructed such that a plurality of nagnetic disks

on a hub in the spaced relationship with each other through spacergsignd are
cl anped by a clanper as one unit and data are recorded and reproduced by a
magneti c head while the nagnetic disks are 15 rotated at a high speed. In

t he magnetic disk assenbl% 'the cl anper is urged agai nst an inner
peripheral por BAGKGBPUNRe OFp SEEJSWVENIIO™ i ¢ disk and is screwed on an

upper surface of the hub_with a plurality aof screws so that the nmagnetic

di sks are 20 cl anped bet 8npfﬁ§e8#aﬁﬁgﬁ%§ﬁﬁnaq%iﬂﬁeﬁxﬁqiQNWQﬁn?WkFhub and
fixed to the hyb_as it .« Therefore, .t he .cl.anper ngeds certain

t hi ckness for Esié? gwa%%é"# Yaféjﬁa%emng a&&%&‘a{%’g" rﬁ@é}% Cgef‘”t%ee‘ screws is

required. As aMES‘%“FBrt&@El%@l%Q%&%S%frets%gltgligfpég%tzfozn Fefited N, space

obstruct thinning of the nagne assenbly. Furt her
to naintaig flahgassief dikg '&%_Q@th‘lg dinskdidh SRR e &5 igrideic
plurality of screws nust be adjusted so as to be uniformw th each other.
As a result, adsekrBl afte epampieldobybac @RS nkalFdrduads.ob gresddi iy as
descri bed above, it is necessary that the hub has a certain thickness
because of forgddmpnrdhgf.emal e t hreaded hol es. Thus, the wei ght and the
size of the hub are increased, the running life of bearings for rotatably
supporting the 10 hub i sAsndesicaibef dmodiageagseRitantedwsid-Apen | oad at
starting of a notor is increased To elimnate the foregoing drawbacks, a
magneti c di sk BuBeABREiPe HEns®Ordéd@dsuch masmetd ¢ rRSRaRMY al¥ i ng
shape is shrink-fitt on a hub 15 and plurality of magnetjc disks, are
cl anped i OthegﬁkﬁﬁﬁierE@P?&ﬁuGFthé thef A Lo & Q£ﬂﬂquiﬁﬂbosed

clamp 1ing i s AREBG 65 PRAPLEES Aol SMbral (Ao P SO Bcess of
an outer dia”ERQEhOEaEﬂeoQHQraQ%rBhg%§spacers and are clamped by a
clamper as one unit and data are recorded and repro-
duced by a magnetic head while the magnetic disks are
15 rotated at a high speed. In the magnetic disk
assembly, the clamper is urged against an inner
peripheral portion of the uppermost magnetic disk and
is screwed on an upper surface of the hub with a
plurality of screws so that the magnetic disks are
20 clamped between the clamper and a lower portion of the
hub and fixed to the hub as one unit. Theréfore, the
clamper needs a certain thickness for screwing and a
space for accommodating heads of the screws is
required. As a result, the thickness of the clamper

= 25 and the space obstruct thinning of the magnetic disk



conveyed to a predeterm ned position of the hub, and while the hub is

mai ntai ned with a condition in which a predetermni ned magnitude of{ §§ QQT i2802
applied in the axial direction of the hub, the clanp ring is cooled and 25
fixed to the hub. Wth this structure, hogpever, as described above, when
the clanp ring is shrink-fitted to the hub, the load is continuously
applied in theasgérblgir eetionesf tbhfahtbatift ifllathesel afp thengaghetic | 0 O
CT 2002 - 3 fixed onto the hub. Thus, there does appear a problemthat it
takes a | ong tdhsksipttiglhsseibyi Aigreescom phet eduradstlt bmg sicirelvaw
productivity. Since the clanp ring is shrink-fitted to a cylindrical
surface of thendshube adgusteéed sbaap tpbnhei vnidozenwdthoeashmetheason after
conpl etion of the assenbling, there appears a problemthat the force for

cl anpi ng the mMgret¥esydlitksapepnbiing apsappéan. PSORNBRY lePOTHRYSNVENTI ON
10 The present invention_has _been nmade in consideration of the

af or ement i®bned backgr ount® 28dbbieRr 8f HRECHLEEENRPPNFenditodSis to provide

tic disk mbl y, whj h ity f ' ti t
fond to & cl amPSeREATh ShALSERS, ARBahRach: CREGALE SCARERS RECBaR i ng

is shrink fitted to the.hub, -requires shqrt. assenbl i t and has hi gh
productivity. Q%&%@ﬁm% f%%togfg%ﬂ%iﬁrg &n gﬁﬁvg ?th iE%PS’p I de a

magnet [0 di ok ASenblynahich 825U 6P LHA nbBCa2l ke gbac apming the

magneti c di sks not vary or I's nere reduced oes 'not di sappear

even though the,chon® 1iP8 b8 beasensd %Eeko@s%sml[yegupeofr&&% @godi ment

of a magnetic disk assenbly according to the present invention,” conprises
25 a plurgityneh Roaesv6idaBkg; sRoptuhali,t ¥naf moRaeeey , esreaidadelat

di sposed between adjacent disks of said
starting of a motor is increased
To eliminate the foregoing drawbacks, a
magnetic disk assembly is constructed such that a
clamper having a ring shape is shrink-fitted on a hub
15 and a plurality of magnetic disks are clamped in the
axial direction of the hub and fixed to the hub is
proposed in, e.g., U.S. Patent NO. 4639802.
In this magnetic disk assembly, the clamp
ring is heated so that its inner diameter is enlarged
20 in excess of an outer diameter of the hub and it is
conveyed to a predetermined position of the hub, and
while the hub is maintained with a condition in which a
predetermined magnitude of load is applied in the axial
direction of the hub, the clamp ring is cooled and
25 fixed to the hub. With this structure, however, as
described above, when the clamp ring is shrink-fitted
to the hub, the load is continuously applied in the

= axial direction of the hub until the ‘clamp ring is



plurality of magnetic disks; a hub including an upper ~'~ ~ OC]'qu@T N2
end part of an inverted frustumand a flange on which said plurali of

magneti c di sks are placed; and a clanp ring including a disk portion having
a central hole of an inverted frustum of- ghich included angle is 5 the sane
as that of said upper end part of said hub and a peripheral wall extending

downwar d from &ibhxedt entpethphauy .of Thie ,ditdle neorddesn dppedmnp grhubldmral ity
of magnetic disks with the flange of the hub, the clanmp ring being fixed to
t he hub by shrthitfiitt tagewi ahlohg tOmeppert idne gsemntblandy tike cemt ral hol e.

A second enbodi ment of a magnetic di sk assenbly according to the present

i nvention, conpifsed,argsuydiingy isf lewgmacduchiigsy a @ine ithe sflapacers

respectively di sposed between adjacent nmagnetic disks 15 of said plurality
of magnetic di $k89 aScyPradkr&AttRdb tond GG iQadh G smhicth thee

plurality of etic disks are placed and.a peripheral groove formed at an
upper end %ar Fﬁﬁﬁeré{gﬁn iﬁﬁ gléfnﬁnﬁlr”lgnd‘si rJr(?IOE';cﬁ“r‘FgJ grcfrl é%nlﬁ MR portion
having a center ggl echavilng.%n %%ei paer, %ieabtier sr%llelrer E:thaenathaat of the

peri pheral grod¢&8f CPRBIRTHPoPted FhéFESH And Y patShE eI 12 ext endi ng

downward from BYLE! tRELT RREr ¥ o2f tQ%fﬁdﬁéﬁyy" d % égg&ér§$%¥§wa1ity
of magnetic d!ggg Eetmeen t he c!gnﬁering an afﬁi??hngéﬁ% the hub, the 25
clanp ring bei pgrguehitihat sapheght of the peripheral wall fromthe disk
portion is larger than"the di Stance between the peripheral groove and the
plurality of '- ~ magnetic disks, and the clanp ring being fixed to the
10 ocT 200z - 5 hub by shrink-fitting with the center hole and the
peri pheral grogusMaRyebDer ghiEy INVETIONSt and second enbodi ments further
i ncl ude an annul ar shim of | ow heat conduc 5 tivity arranged between the
peri pheralOwal | of the hUheapdeskeatuimpsensiondgretheerdinddefin he plurality
of magnetic disks. A third enbodi ment of a magnetic di sk assenbly according
to the presentcphrgéderationomgr ithes af@remsintignad, efckagmumd ¢ di sks; a
plurality of spacers . . . .
An object of the present invention is to
provide a magnetic disk assembly which has no necessity
for imparting a certain load to a clamp ring in an
15 axial direction of a hub when the clamp ring is shrink-
fitted to the hub, requires a short assembling time and
has high productivity.
‘Other object of the present invention is to
provide a magnetic disk assembly which assures that the
20 force of clamping the magnetic disks does not vary or
is merely reduced but does not disappear even though
the clamp ring is loosened after assembled.
A first embodiment of a magnetic disk
assembly according to the present invention, comprises
25 a plurality of magnetic disks; a plurality of spacers

respectively disposed between adjacent disks of said

- . plurality of magnetic disks; a hub including an upper



respectively di sposed between adjacent magnetic di sks of said pl ur@md QAIU N
magnetic disks, a cylindrical hub including a flange on which theb Ti 92
of magnetic disks are placed; and a clanp ring including an outer 15 ring
and a wedge ring, the outer ring including_-a disk portion having a center
hol e of an inverted frustumand a peripheral wall extending dowward from
an outer perigherpat biicad $kve@itedoR rue temEhd ke Mldiqd idy wHiidmgnetic

di sks between the clanp ring and the flange of 20 the hub, the wedge ring
includi ng a cyhiadplazhliftgebfsmabnee ikadigssWist lldddd;y drite sanme i nner

di anmeter as an outer dianmeter of the hub and an outer peripheral surface of
an i nverted fcliampnrihgpénofl udiingh aad iisfkc lpecked canglaeriirgy subsdreiitalal |y t he
sanme as that of the 25 center hole, and the wedge ring being press-fitted
bet ween t he hbblenaft he denestedolferuatipucith whiisddiimertudsd anmlghets ¢ di sk

assenbly according to the present invention, conprises i'~0CCT - 6 a
pluralitydof HBEnERME @Ssk&ataof| srdld prsr Sk &t ehedid diyb dirbosed
bet ween adj acent magneti ¢ di sks of said plurality of magnetic disks; a

cylindrical hBbPREVPRETE LT Wadde SFrERRiic doemyarchf4qm ot (RIYiR% i ¢ 5 di sks

I d; d I i i ncl udi. t i d i t
Puter i g i nERGAPRGY Bontor Roek SRt s A hei gt g
lindrical i f is iall i i t
o outer - di anighedit AISKATVIE THRSAMGE ok Lo SAIE, [Tt o s
f1ustum shape,9fgWabghgi RGUHed AR Hud BPHANIALA Mk ¢ ey SATE, agnd hat of

the center hole, "the weédge ring being press-fitted between the hub and the

center hppe s@ppert enal pakrtt Aaidphthealdentrefl mranreti c di sks between the
clamp ring and the flange of 15 the hub. It is preferable that the wedge

ring has a slit. Furthen, sieconsl pimioeriateine tdfata anazargtiec idglary step for
determ ning a quantity of press 20 fitting of the wedge ring is formed on

t he outer perapbembllysactaceink ttloe thedgereseng: amdrdrtel omneronyer i gpdaer al
surface of the clanmp ring. In the fourth enbodi nent, an inclination angle
of a side surfapdufgdidryati xagaetilse difskstium 2B und bitiweo cspacex$s s of the
hub and a frictional coefficient between the edge ring and the outer ring
satisfies therPEPECLINSHYp ddSPOSHe NaTWEPTH R IRCeT o MR F A B8k DN,

15 of said plurality of magnetic disks, a cylindrical hub
including a flange on which the plurality of magnetic
disks are placed and a peripheral groove formed at an
upper end part thereof; and a clamp ring including a
flexible disk portion having a center hole having an

20 inner diameter smaller than that of the peripheral
groove of the hub formed thereon and a peripheral wall
extending downward from an outer periphery of the disk
portion to clamp the plurality of magnetic disks
between the clamp ring and said flange of the hub, the

25 clamp ring being such that a height of the peripheral
wall from the disk portion is larger than the distance
between the peripheral groove and the plurality of

magnetic disks, and the clamp ring being fixed to the



~ ~ OCT 2002 tan 8 <_ where B . inclination angle of the side surﬂqp #ﬁfzmn
the frustumrelative to the axis of the hub, and frictional coefficie
bet ween the wedge ring 5 and the outer ring. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a vertical sectional vigewof a first enbodi nent of a
magneti c di sk assenbly according to the present invention. 10 Fig. 2 is a
fragmentary enhaitges; sgationad i v Bvyg ofithecHaonett&r dhskei an@ sREtion A in
Fig. 1. Fig. 3to Fig. 7 are fragnentary sectional views simlar to Fig. 2,
showi ng nodi fi eddigheraf diheoderst enbodi nent, respectively. 15 Fig. 8 is
an enl arged sectional view of a second enbodi nent of a magnetic disk
assenbly according to theeyetseabtly nvem i birsndasd nséaond cekbgdiflenEsg. 9
is a fragnentary sectional view of a third enbodi mrent of a nmagnetic disk
assenbl y accor fiuiFhEsr tinehdprasannulaenshon ahdlevrheéat congpg- 2. Fig.
10 is a vertical, sectional view of a nodified formof the_third enbodi nent
of the nmagreti &Il RTARISH RLOFWMgERD Poeiphesdhtwahiepfi BRe bppg. 11
is an enl arged sectional viewsimlar - 25 1to0 Fig. 2, and sTomﬁng a

the ity of

modi fied form A% HOSERRETMAS | | magRetic disk o plura

magnetic disks.
A third embodiment of a magnetic disk
assembly according to the present invention, comprises
10 a plurality of magnetic disks; a plurality of spacers
respectively disposed between adjacent magnetic disks
of said plurality of magnetic disks, a cylindrical hub
including a flange on which the plurality of magnetic
disks are placed; and a clamp ring including an outer
15 ring and a wedge ring, the outer ring including a disk
portion having a center hole of an inverted frustum and
a peripheral wall extending downward from an outer
periphery of the disk portion to clamp the plurality of
magnetic disks between the clamp ring and the flange of
20 the hub, the wedge ring including a cylindrical inner
surface having substantially the same inner diameter as
an outer diameter of the hub and an outer peripheral
surface of an inverted frustum shape of which an
included angle is substantially the same as that of the
25 center hole, and the wedge ring being press-fitted
between the hub and the center hole
A fourth embodiment of a magnetic disk

= : assembly according to the present invention, comprises



8 ring used in the third enbodi nent of the present invention. q bi
a perspective view of another nodified formof the wedge ring used |Q1 ﬂé
third 5 enbodi rent of the present invention. Fig. 13 is a verti cal

sectional view of a fourth enbodi ment of _agnagnetic di sk assenbly according
to the present invention. Fig. 14 is a vertical sectional view showing 10 a

nmet hod of asserplpnerd her§ oif tHa@idodt ne@DEk Ot Ahglpresedy bAvephiers Fig.
15 is a fragmentary enlarged sectional view of a section Bin Fig. 13, and

for expl ai ni ng redgmlet i wnbhi Pi edyeenbatwesn! adgatentanghfeelicadsstte 15
surface of the frustumrelative to the axis of the hub and a coefficient of
friction betweent tdeeidvgpheral hy anfl magnetiierdiskg; & gylifidricad @abar ged
sectional viewsimlar to Fig. 2; showing the structure for disassenbling
the 20 magneti chaiiskg of fhange esenvhighehheoplurpyity7oifsmagpeancvi ew of
the structure shown in Fig. 16. Fig. 18 is an enlarged viewsimlar to Fig.
2, showi ng anothietkstpireed & 3ed Qi @h@@ﬁn@mggmﬁéugsngagnepuéem ghng
assenbly of the esent _i nvention. 19 is a EEvLem/of the structure

shown in Fig. Bd._awedge ring, ;the gFﬁﬁﬁeﬁ%ﬁgylgc 8iBHaR GRBEREF  ~~ o

ocr 200z hole of a frustum, the wedge ring having a cylindrical
inner surface having substantially the same inner
diameter as an outer diameter of the hub and an outer

10 peripheral surface of a frustum shape of which included
angle is substantially the same as that of the center
hole, the wedge ring being press-fitted between the hub
and the center hole so as to clamp the plurality of
magnetic disks between the clamp ring and the flange of

15 the hub.

It is preferable that the wedge ring has a
slit.

Further, it is preferable that a comple-
mentary step for determining a quantity of press-

20 fitting of the wedge ring is formed on the outer
peripheral surface of the wedge ring and the inner
peripheral surface of the clamp ring.

In the fourth embodiment, an inclination
angle of a side surface (generatrix) of the frustum

25 relative to an axis of the hub and a frictional
coefficient between the edge ring and the outer ring
satisfies the relationship as represented by the

following relation,




g the magnetic disk assenbly simlar to Fig. 2, show ng otherjgtqﬂf 5
for disassenbling the magnetic di sk assenbly of the present inventio ﬁﬂ@
21 is a sectional view of a hard disk 5 unit in which the magnetic disk
assenbly of the invention is incorporated.7F-g. 22 is a top plan view of
the hard disk unit shown in Fig. 21 and in which a top surface of a cover
is omitted for clearly shoasfy $he inside of the 10 unit. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS The present invention will now be described in
detail hereinafter with reference to the accom panyi ng draw ngs which
illustrate preferred enbodrnents 15 thereof . Referring to Fig. 1 and Fig.
2, a first enbdthesnt® of ekigitien dinklaseEnbhy aiderdinface bhetheesent
invention is sHpmm The etrc di sk assenbly 100 includes a hub 5 which
is supported o Y?Ht%i theyotie of skhe dewbdi asdappar at us (not
shown) t hrough bearrngs The hub 5 is substantially a hollow cylinder, and
is provided at a lower part with a flange on which a plurality of magnetic
di sks 1 are nounted the raly JBgne [ arge fitted onto the
25 hub 5. An annul ar& spa?elriéurcgsry sposedl%e%weekﬁgévgije% eﬁ}? ﬁ%?iﬁlagsks
1, and thesgplurality of -5qpangt Kﬁ are arranged in the equal l'y
spaced ,"1 D OCT 2002 - to relatrons ip’in an axial direction of the hub
5. Aclanp ring 9 is fixedly attached to an upper part 3 of the hub 5 to
clanmp the plurality of magnetic disks 1 between the flange 4 of the hub 5
and the cl anp BRIEF DESORIFTIGKIGE THE estAwingd the hub 5 with a

predeterm ned force. Wth this construction, the plurality of magnetic
di sks 1 are nade as one UHig. vii tits teherduthi dal Tdectipgedl patéw3opHfat he hub 5
has an inverted
first embodiment of a magnetic disk assembly according
to the present invention.
10 Fig. 2 is a fragmentary enlarged sectional
view of the magnetic disk in a section A in Fig. 1.
Fig. 3 to Fig. 7 are fragmentary sectional
views similar to Fig. 2, showing modified forms of the
first embodiment, respectively.
15 Fig. 8 is an enlarged sectional view of a
second embodiment of a magnetic disk assembly according
to the present invention and similar to Fig. 2.
Fig. 9 is a fragmentary sectional view of a
third embodiment of a magnetic disk assembly according
20 to the present invention and similar to Fig. 2.
Fig. 10 is a vertical sectional view of a
modified form of the third embodiment of the magnetic
disk assembly according to the present invention.

Fig. 11 is an enlarged sectional view similar

- - 25 to Fig. 2, and showing a modified form of the wedge



frustum 10 As shown in Fig. 2, the clanp ring 9 includes a disk part {,2?13?
an outer peripheral wall 8 extending dowmward from an outer peri| rQ,C fEUU4
the disk portion 7. The outer peripheral wall 8 abuts against the uppernost
magnetic disk of the plurality of magnet+cg dé sks and 15 cl anps the
plurality of magnetic disks with the flange 4 of the hub 5 in the axial
direction of thdngumsed ArmsuwHeadrhiofd tdmbalinentpert pties gpreeeht 8 i n cont act
with the magnetic disk 1 is rounded. A central hole 6 is formed in 'the

di sk portion 7inVemtdemt.ral hole 6 is an 20 inverted frustum shape having
the sane side inclination angle as that of the inverted frustum upper part
3 of the hub 5. In other Bigrds,2 df indterkreahigie oiew hef i avetlhed frustum
central hole 6 is substantially the same as  that of the inverted frustum
upper part of fR&ifgeqfarm N 1IN T NS BFeF hb? cFRRpERIRY 9 is

shrink-fitted onto {.he per part 3 of the hub 5 with a predeterm ned
Shrinki ng Pt ePPERSHIERE K ST RE99en TP 2002 - 11 Ty, the

central hole 6 of the cl rilrgg iQS i\p éi)céfré'él&{(j)%éin,g.g h&{?igs, in the
condition in which the peripheral wal l %rcorres T CONt ACt W T h the

" ) . ¢ ) ) o . hol
ohol or 1 han peiz e b AW I dddhetsc A1 R S L) URCHBLALE, ©

quantity of shrinkfd it gl&EnGe. - The clanp ring 9 is heated and
expanded to an extent that the smallest dianeter portion of the 10 inverted

frustum hole 6 thereof betioes 4 arges ddwwli dAe HBot Tdnma Ui By eshohihge
inverted frustum upper part 3 of the hub 5 and is fitted onto the upper
part 3 of 10he hulhdklsal tdfataddwnbieimgpheial fovwtth Semload@bment conteké with the
uppernost disk 1. Thereafter, as the clanp 15 ring 9 is cooled, the central
hol e 6 of the @reEsent ngveErntsiwontracted, the clanp ring 9 is fixed on the
upper end part 3 of the hub 5. At this tine, a radial contractive force F
is generated on the clanF¥dng B.1s5TH stragnentaententaryedseebimmad
deconposed into a 20 fixing force fo and a downward_force fl as shown in
Fig. 2 by coop&i& W &tdFisi Gt B ne i ib@r thdr 1304t foF upbRtaLRINGaRt 3 the
inverted frustum cqintral hol.e 6. The downvxfrd force fl sergegl as.a clanping
r

force for cl anfishg TP FREGhT IRLIAR et BN PP DE T o Si8Cual | 8
d the fl 4. i i i A d t
oo e 0ot Ao o LS TROSAIL L1 45 fol P0G gk 2

cooling of the AN codfk &k ?@szdfié‘@i?rii/i%t@e%%ﬂéfﬁiéﬁ%yrigéi ng

force and clanping force are obtal ned nere fitting ated”cl anp
ring 9 onto theridpafe eftkPArdiny o0f the hub 5 and therefore a nagnetic

di sk assenbly can be obtained at high produc 5 tivity. Besides even though
the shrink-fitted state dfig hel&lbaman i exgl&r@ad osédeidbndl Svisewl shmehed for
sonme reason, there do not arise a nmalfunction that the clanp ring 9 is

di skonnect ed frtamRite b Shaonimg tle tsrereoopee afdved hsassambdinghthe
inverted frustum upper end 10 part 3 and the inverted frustumcenter hole
6. The re2dlt magnatdls difsk ehethmgredsenti sxverbiping force

Fig. 17 is a plan view of the structure shown
in Fig. 16.
Fig. 18 is an enlarged view similar to Fig.
2, showing another structure for disassembling the
25 magnetic disk assembly of the present invention.
Fig. 19 is a plan view of the structure shown
in Fig. 18.

- . Fig. 20 is a fragmentary sectional view of



is slightly reduced although it depends on the extent of the Ioosequﬂ%
Fig. 3to Fig. 5 show nodified forns of the 15 first enbodi nent ofi#t CT 2002
present invention. In the nodified formshow in Fig. 3, an annul ar groove
10 is formed on the | ower surface of the glisk portion 7 of the clanp ring
9, in the nodified formshown in Fig. 4, an annular groove 11 is formed on
t he upper sur fthee maignat idiel iBiskaguenb by Fimflahets! Rig. r2pgsRowdng i n the
nodi fied formshown in Fig. 5, annular grooves 12 and 10 are forned on the
upper surface canieert s thovisrres ufdrackisdssdrebling poe tmagnetbeé dhekcl anp ring
9. The formation of these annular grooves is intended to give 25 the disk
portion 7 somassembly |af ythe rpresenbfintentbenfied forns, the disk portion
7 of the clanp ring 9 is deflected by the downward force fl caused by the
shrink-fitting and the(ﬂ%ﬂﬁ)21r&FEﬁl%ﬁ¢¢&@%ﬁbﬁYbth@f ajpagdcdisk002 - 13
hub 5 in the deflected state. In other words, the ralit of magneti c
di sks 1 are eW&ﬁﬁtﬁBIﬂp%ﬂauﬁﬂﬁjmﬁ?ﬁﬁ?ﬁ?wﬁﬁs%v%%s?ﬁBﬁﬁhofh N€hrink-fitted
state of the cla ring 9 onto the hub.7 is | oosened for sone 5 reason, the
result is neréf®yy ’g M TP Fe Eﬁﬂlec tion of the disk portion 7 of
the clanmp rin 9 i's red 0 e, £xt o]

anp g ﬁge #r%% dgiﬁ?%ﬂ 18?h69 £ fré QLd 31

| oosening, and the influ e nmag ne Ic dlsﬁﬂclanplng

force can be fyithemhdlrfuGtdrid0 31 5#:@ {h r@ﬂl@ﬂbgdtgﬁnéurf‘aéérgfcﬁ of the
peripheral wall 8 in contact with the uppernost nmagne disk 1 1s rounded

but as shown idbviddd.i omidited Of Sl c BEWEPy Oshdieng§eth@hehahdwabk 8hat the
| oner end may be chanfered. In this case, nachining of the clanp 15 ring 9

can be siuopl i irgdt .conpared with the case that the contact surface is
rounded. In the case that the clanp ring 9 has a large interference for
shrink-fitting, it is necessary that the heating tenperature of the clanp
ring 9 is elevated 20 so as to allow the center hole 6 to be further

enl arged. |n DRSCRIAHOMOK M PREFERRED EMBORBYMERTShe t hermal influence
to the magnetic disk, it is preferable that an annul ar shim having | ow

t hermal conductivity su&@%&?%ﬁ%ﬁ%ﬁrﬂ%&%HE%%%Iw+§1dﬂgﬁo§§dd2505épﬁ€en t he

contact surface o eri er wal and the magnetjc disk 1.
in 4¥i[% é¥haf%er with regerence go the accom-

panying drawings which illustrate preferred embodiments
15 thereof.

Referring to Fig. 1 and Fig. 2, a first
embodiment of a magnetic disk assembly according to the
present invention is shown. The magnetic disk assembly
100 includes a hub 5 which is supported on a spindle

20 for a magnetic disk recording apparatus (not shown)
through bearings. The hub 5 is substantially a hollow
cylinder, and is provided at a lower part with a flange
on which a plurality of magnetic disks 1 are mounted
the plurality of magnetic disks 1 are fitted onto the

25 hub 5. An annular spacer 2 is disposed between
adjacent magnetic disks 1, and the plurality of

magnetic disks 1 are arranged in theequally spaced



Next, a second enbodi nent of a magnetic di sk assenbly according to the
present invention wll be 10 0 C T 2002 - 14 described with ref e]r{]slmﬁ 2902
Fig. 8. Since the fundanental structure of the second enbodi nent i's the
same as that of the first enbodinment, anlygdifferent points will be

descri bed below. A hub 5 15 is substantially hollow cylindrical, and an
annul ar grooverdiatSohSKBdiat afNakpPREr dpaekt@bnt BE Rue hob A.clamp ring 18
includes a flexible disk portion 20 and a peripheral wall 19 extending
downward from erampteingedi phef yxodlyhetdaskefotbi an APpek pargh3 off the 10
peripheral wall 19 fromthe disk portion 20 is larger than the distance

bet ween t he upies niosh Sragoetiamgdi shelpandabheypefi phgnaltigr daeksl1. A
center hole 40 is forned in the disk portion 20, and an inner dianeter of
the center holkedgeér thel feangdah af thaehuli &nendr tbe €3atjpe rpengi Sher al
groove 17. Wth a condition in which the peripheral wall 19 cones in
contact with tHe thperxpal %ﬁﬁ@ﬂ@nd%ktgeahébt Rewditbk appredesers i s

defl ected, the disk Portion 20 is shrink fitted into the peripheral groove
17. A reacti v iRfe et PREced by 2N L ReCOBFFEECTSRN0! thRe PAUSR 36 P80 20

tic.cl j f . Ln th d,enmbodi t [ th

Clamp ring 16 TR HEIGTPEC ol FREGMEHE Pi PRROPR CgPaGve L7 PUFNEd al the
d t of the h 5 5 ' f [ t, th

clamp ring 18 15 di skonnihfoaPPPE FRRE AopRrkng hAB SThaNah Ryt (¢

shrink-fitted gt@d€umand noreover, the clanping force to clanp the nmagnetic
di sks is not reduced. 1 U OCT 2002 - 15 Since a nagnitude of nmagnetic

di sk clamp ng force is dgtespbrrdiRased.on,athei ghtm@f ihg pernphels wal |
19 fromthe disk portion 20, a distance between the uppernost magnetic disk
1 and the perigphtisk papdve &nd7aanduderebestpheraduiwad 1088 ke ethidiingporti on
20, the second enbodi nent provides an especially effective structure for

t he magneti c disknessénbtygmi avl adteg pekréwhemgnetfi thei slisk powttiicm t7he
variation of the distance between the uppernbst magnetic disk 1 and the 10
peri pheral grobve aT7tenepevinbeuall waildn8ohbults dgmdnsitotdle nPPerMesds of

t he di sks and the spacers is snmall. Next, a third enbodi nent of a nagnetic
di sk assenbl y BRERPHIAgdiskt AE BRESBARIRALENt PENMAONELEE €4 skss@doed bel ow

G sk acscbly £LomRe “throp RuRRRLEYoPE  RESTEFAE NSHG MERE, WO f L&BRor ent
POl LY PShBECHRECR kol ARl BIMRRER Ll N AASY
surface of the outer peripheral wall 8 in contact with
the magnetic disk 1 is rounded. A central hole 6 is
formed in the disk portion 7. The central hole 6 is an
20 inverted frustum shape having the same side inclination
angle as that of the inverted frustum upper part 3 of
the hub 5. In other words, an included angle of the
inverted frustum central hole 6 is substantially the
same as that of the inverted frustum upper part of the
25 hub 5.
The central hole 6 of the clamp ring 9 is

shrink-fitted onto the upper part 3 of the hub 5 with a

predetermined shrinking interference? More specifical-



hub 21, and a plurality of magnetic disks 1 are clanped between the cl am
ring 31 and the flange 4 (not shown) in an axial direction of the_1lﬁllﬂf2Tl 2002
with a predetermined force. Thus, the plurality of magnetic disks 1 25 are
made as one unit with the hub 21. The clagp_ring 31 includes an outer ring
24 and a wedge ring 23. The outer ring 24 includes a disk portion 7 and a
peripheral walik pehid @en®rent eRAING oflAHE C1hd02 ng 16 phowgsd from an
outer periphery of the disk portion 7, and an inverted frustum center hole
25 is forned ishrilng-giish ipRy tdxWiblitsihampaiidhasmdi madd Hh afnide ender ring
24 is in contact wth the uppernost magnetic disk 5 1. The wedge ring 23

i ncludes a cylpetrdphealali madrl Berdguesy dln saorftacet 4di dlaviig wpetihest di anet er
substantially the same as that of the upper end part 22 of the hub 21 and
an outer peri phgnaitisudfisde 142 sofshaawn nveritied. 2 ustnn irear ted t freu staume
inclination angle as 10 that of a side surface of the center hole 25. In

ot her wor s, tlede spedtler fthadt rheofinvertad drus b sof fte wpehe wedge
ring 23 has an included angle the same as that of the inverted frustum of
the center hoP&rs53 e tREIJRY iMPRR WPty 1% tr Bt vekhtiM@ center 15
hol e 25 of the outer ring 24 and the upper end part 22 of the hub 21 with a
predet er mi ned i 5&@5 . The fixing of the clamp ring 31 to the hub 21

i ffected by di i th t S 24 i t e, wh i he'

5 Sl ected by, i spost nquhe uLer £l0g 24 L A S AE MR AL AN op
d -fitty h d i t h dth

o press: ! |GG RI0R S e L Rearh Al SN, ol gl and (e

manner tRhgt the ekl i G ino1dH PIIRAdJE HSESEs V‘I@E&‘éf‘ then Perd pheral

wal | 8 cones 25 into contact with the uppernost nagnetic disk 1, the

periphery of wasiaRft i@t OftHd 16 Mrdeied | Mithdumh Suppgedpgewngar dly so
as to deflect the disk portion 7 in the dowmward direction to enl arge

t he-center holoE Zhe hul) 50EhR0AG2 £ithed tdretovedge upper 23ars 3 nefr tied

bet ween the enl arged center hole 25 and the upper end part 23 of the hub
21, and downwdud Pr gionghadwdie therimitesral iwayl D48 i gomes el econach resul t,
a contrastive force Finthe 5 radial direction is generated in the outer

ring 24. Thisvdéhy they nppeamsiaet disk the rEhergafieectadnthe @gbaBRposed of

a fixing force fo and a downward force fl erative actions of the

by the coo
i nvert edPr ustdmdcenttd IR eDs Hify qanEiabh kR ‘?r%‘gtﬂhﬁ’ ot &P pEFRI 10
pheral surface 42 as _sho inp Fi.g. 9 This, dowward.force fl_serves as a
cl anpi ng forcé€ t'& ﬁ?é‘%ﬁfg%ﬁc{]’c %%sk‘glaf%ﬁwqwle 9§ dhigte % OB T i ORBFT f or ce
i s generated t t ] 4 e rJ in the
presence of t%gltdf\,\%%r}r}lcghfggéet % }L%Qt%'at %eﬁrﬂ}'&s \cl)ﬁqg% r% %a%]?la%nd t he wedge
ring 23 are fidsrid@ralilve fiowd 10 BAb A ed |dh addh & Dinp 2RPEGES

frictional force is generated between the wedge ring 23 and the hub 21 in
t he presence ahitshe-aeER T asdritiadiginee fotde F is decomposed into a
20 fixing force f, and a downward force f, as shown in
Fig. 2 by cooperative actions of the inverted frustum
upper end part 3 the inverted frustum central hole 6.
The downward force f, serves as a clamping force for
clamping the magnetic disks 1 between the peripheral
25 wall 8 and the flange 4.
According to this embodiment, it is not

needed that a downward urging force is continuously

exerted on the clamp ring 9 during cooling of the clamp



the radial direction so that the wedge ring 23 and the 20 hub 21 a1ﬂ 6t>feéb
to each other. As a result, the clanp ring 31 clanps the plurality’ of 02
magnetic disks 1 with the flange 4 and is fixed on the hub 21. As shown in
Fig. 10, the outer ring may be in the fLogmw th the peripheral wall 8
omtted. Wth this 25 structure, an advantage is such that the outer ring

28 is sinply eamgl ruGiRl.nelus QUherE It itgy 26 hes a}@dfémrhlbiﬂa?tfobué the
magneti c disks 1 can elastically be clanped by making the flange 4 of
the"hub 21 fl| etieblobtainEl @GEr200Dy fisttidsy stioswheantdd gcldip Aing 9

conpl enmental step 27 for determning a quantity of insertion of the wedge
ring 23 nmay benmoovidedigmmesrd tartoul erf pehe gingdp a3, samd atlked@fofet e
wedge ring 23 and the center hole 25 5 of the outer ring 24. Wth this
structure, si Aegnetd avshifk rdsRPMIBLY Cqt e -ohtameder el §igy produc-
predeterm ned quantity between the upper end part 22 of the hub 21 and the
center hoPe 2%1i¥ithe” ARTYASS Myey, theughnthe stninknblbhbghettatai ok

clanping force_ of the outer 10 rin 4 fraom bej ng, excessively increased. In
ey T e R R g gt 1 BHED e et § LGP SaRS oL B E e ane o
As shown in Fig.. 12, it is ef erable that the.wedge ri 3, has slit 26.
The provi Tsi .onI 0 st%de' Ilt'g’elsﬁel PJ?ZtBH?tn %Wésewe%g%af?‘ﬁ%c .mi1 In@?%ésgge C?ampl
confor mabi | i %i%fg Fd‘%’%éﬂr@e@édtﬁérﬁ'%}?&%&@%'Hﬁiﬂﬁéfﬁegﬁet he outer

ring 24 in the radial direction, and I's assures that t gering 23 is

reliably fixedddpdift URPRIcENshPAE e OinddEcdyDr 2dst 2R @?g@fdéﬂa to this

enbodi nent, when"the clanp ring is fixed to the hub, there Nno necessity

of heating angaaaoli nthd enhe| Bifeftd. £ Algibum aFesSENRL1EYE OPETAEI ON 'S
conpleted for a short tinme, and a nmagnetic di sk assenbly is obtained at

hi gh produc 2%dswiitt is Inem=idy tiloat tioe aomgheler atdbsk i slahpird dortbe
thermal influence. Next, a fourth enbodi nent of a nagnetic disk - ~
assenbly accoridi rsg itghttle madsesd alhvkondglni widépdrds a0 thd @g0ent 19
of the loosening.
Fig. 3 to Fig. 5 show modified forms of the
15 first embodiment of the present invention. 1In the
modified form shown in Fig. 3, an annular groove 10 is
formed on the lower surface of the disk portion 7 of
the clamp ring 9, in the modified form shown in Fig. 4,
an annular groove 11 is formed on the upper surface of
20 the disk portion 7 of the clamp ring 9, and in the
modified form shown in Fig. 5, annular grooves 12 and
10 are formed on the upper surface and the lower
surface of the disk portion 7 of the clamp ring 9. The
formation of these annular grooves is intended to give
25 the disk portion 7 some flexibility. 1In each of the
modified forms, the disk portion 7 of the clamp ring 9

is deflected by the downward force f, caused by the

shrink-fitting and the clamp ring 9 is fixed onto the



described below with reference to Fig. 13 to Fig. 15. Since the fuhﬂaggptgmz
structure is the sane as that of the nodified formof the third enbodi nent
of the present invention, description will be made below 5 nerely as to
different points. A clanp ring 35 includeg an outer ring 34 and a wedge
ring 33. The outer ring 34 includes a center hole 44 having a frustum
shape. The wedg® 15 g Thd R fldestad aldter i cah otimer perdphetiesurface 41
having the 10 substantially the sanme inner dianeter as the outer dianeter
of the upper endiradritty?HOfmadresthih Rilslandl aareue baspica pheralaspefiace 43
of a frustum shape having the sane inclination angle as that of a side
surface of thd&hemesfiane ceananr thowghisthe rshorirk-hwkded shatesofrtBeum of
the outer peripheral surface 43 of the wedge ring 33 has the sane included
angl e as t hat dfamtheinUst ramofthedident eks hbPeseued FEQFngoBE the cl anp
ring 35 to the hub 31 is effected, by fittingwthe medge ring gS OE 0 a hub
21 to 20 Sone HERATborthR (reFYH (He MRt okhe hednStERE4F¥KOE, 6 gﬁﬁrng t he
frustum center hole 44 of the outer. ri 34 with the frustum outer
peri pheral surtife U3 Wie ¢ ei%\e%%%tlr?’hg'%%? t\é\ﬁlﬁl ﬁi@’i"ﬂgri’ﬂg g]uf'ﬁr ring 34 in
t he downward direction as .,to, allowthe wed rip be
press-fitted Hg?ﬁﬁ% t?éghﬂﬂpgm}EuéF??éﬁlr?%t%ﬁ?c%ﬁ?%géh%?eggﬁ. As a
result, the we [ NG, 33, . | xe n : e b 21 and
oS dil it ShAd {Adethi fdfiSe UpPERE ngogﬁéﬁlaa tBechu

urged in - direction so as to ¢ e nmagnetic , 10 OCT

20~~ - 20 di skgqyrletd uidie &l aRgend. £&PREI LhRNBef ShrBheki PehiBEAL he outer
ring 34 from being di sengaged fromthe wedge ring 33 will be descri bed

bel ow wi t3lp r ef erence to i gehd 58 i Ve netibed bnent er ar sagfadei sfsgueezed onto
the wedge ring 33, a reactive force Fis generated in on the outer ring 34.
An upward conpmeiphexal healkagtivecdotaet Fvithetheauppermokdr di sengagi ng
the outer ring 34 is represented by F sin 8, wherein an inclination angle
of a side 10 suadreriofdisie Iristooundedcbubsaatahowp &n BAgthé,obREN hand
a frictional coefficient between the wedge ring_33 and the outer ring 34 is
represent ed bycernemndedgeds i ef i thal pesirkereli HglbeBudEnthRe lo¥8Fe e Ang 33
and the outer ring 34 is represented by a F cos 8. To 15 asgure that the
outer ring 34 Nay dPekhaBESERA f r off t HRLSBYESr i GCBANIPHCSutEF FLAGP
di skonnectjng force should be.s lter than the frictional farc
Accor di nghy, 1HRG of 100 ig° oGiBbFbhLPS. SepRB PanghEh 28 caleCEnar

the contact surface is rounded.

In the case that the clamp ring 9 has a large

interference for shrink-fitting, it is necessary that

the heating temperature of the clamp ring 9 is elevated
20 so as to allow the center hole 6 to be further

enlarged. 1In this case, as shown in Fig. 7, to avoid

the thermal influence to the magnetic disk, it is

preferable that an annular shim having low thermal

conductivity such as a stainless steel is disposed
25 between the contact surface of the peripheral wall 8

and the magnetic disk 1.

Next, a second embodiment of a magnetic disk

= assembly according to the present invention will be



F sin A< ~ F cos 20 tan 8 In this enbodi nent, the frustumincljnation
angle 6 is set to such a value that the foregoing conditions are sa sﬂC@dZNE
It should be noted that, also in this 25 enbodi nent, a conpl enental step 27
and a slit 26 for the wedge ring enployeggfor the third enbodi nent of (10
DCT 2D02 - 21 the present invention may be provided. Also in this

enbodi ment, sdsgeribeliswieh pregessacy thatrighesclanp ring is heated and
cool ed when t he clanp ring is fixed to the hub like in the third 5

enbodi nent, an assenbl i Bgnepetaki dandamearplletsaducdiur@ Torthd isee-@d a
magneti c disk assenbly is obtained at a high productivity. In addition, no
consi der ati onembog@imerntl @as the shewemals ithiltuerfcehaNdiitrs tdiegdsstimEntng of
the magnetic disk 10 assenbly according to the invention will be described
bel ow wi t h refprtgndéfferpng. poénts Wigl 2@ deisgribedadmelcwy. ¥ mHows a
case in which a manner of disassenbling of the nmagnetic disk assenbly of
the preseht i hVehfi BBPFSagsprildy heldew Cyddndgiisedi-mamd ars anskgn in

Fig. 16, a plurality of recesses through which a dlsassenbll ooI is

i nsertabl e ar8rP8YRed’ oﬁsaﬁoﬁﬂﬁgra@n&"s&@@&EéEﬁrqiﬂ§

dlsassenbllng ool 36 is nserﬁ g |ntof aces the <#ﬁ¥6d in
the radial 20°UFFBcFrBH &8 FBSFEEES: &d xé? grrﬁﬁ s ing
tool 36 enlar NG o9 t he

cont act stategg$%Eﬁe9£?ngé%%ng§ Sgggsbl%%'%mﬁnggéggégi e nagnetlc di sk

assenbly. It t t t uGtaur e e to the
second gnbodigeeybﬁegg Pglﬁgeeggggl O§t§k§hék¥hez%gﬁ%%ﬁﬂgﬁg%gﬁﬁént Fig. 18

and Fig.149 staew&;{aegaiewamwhlgcfix@mmerdl%ﬁc Hoxassad ng tiherg@gneti c
di sk assenbly - 22 according tothe invention is applied to

the third enbeHafieghe Aipltdhell betkeheadss appdriodto meyrdtiac disassenbl i ng
tool is insertable are forned on an upper surface of the outer ring 24. 5
When t he di saaadénbhengetrdphel@li gricoyer t1dd | N certer dedss 438 iand radially
outwardly displaced in the arrow marked direction, the disassenbling tool
36 expands t hé&osumedr ini the24isko pordiionh@ Oneddel Bmd @y gliameter of

the center hole 40 is smaller than an inner diameter of
15 the peripheral groove 17. With a condition in which
the peripheral wall 19 comes in contact with the
uppermost magnetic disk 1 and the disk portion 20 is
deflected, the disk portion 20 is shrink fitted into
the peripheral groove 17. A reactive force induced by
20 the deflection of the disk portion 20 serves as a
magnetic clamping force.
In the second embodiment, since the clamp
ring 18 is shrink-fitted into the peripheral groove 17
formed at the upper end part of the hub 15, there do
25 not arise malfunctions that the clamp ring 18 is
diskonnected from the hub 15 due to loosening of the
shrink-fitted state, and moreover, the clamping force

to clamp the magnetic disks is not reduced.



rel eased. Therefore, it beconmes possible to disl0 assenble the magnetic

di sk assenbly. It should be noted that this structure is applicab]§ @g]’tmz
first enbodi nent, the second enbodi mrent and the fourth enbodi nent. FIg. 20
shows a case in which the disassenbl 15 ppg-structure of the present
invention is applied to the third enbodi mrent. The wedge ring 23 has a

| ength which is project &dnfdeord afaghipaideerst alagriet ivibd 2k Whkdmp tveg wedge
ring 23 is press-fitted between the outer ring 24 and the hub 21. A

di sassenbl i ng foade is Aetengdaged thaddie qr @ dtisghtparf el periphéyal
outwardly displaced as represented by an arrow mark to enl arge the wedge
ring 23, causwadlt i@ Hutenp theo ddskommughitorold0 ofa tdiesfandagoeThesn t he
magnetic di sk assenbly can be disassenbl ed. 25 According to the present

i nvention, th&he uppermesdd magnedritd fidils|ly anhithe peakPera hedEePay® ring
upon assenbling and an assenbling operation is - conpleted for a short
time. Thu§, alga@ﬂé’t g0 @lasticmodupupeLt the Hisk RemEioR af0 betBBt ai ned

at very high productivity., Even though the clanp ri is_]loosened after
assenbl ed for SEGFRY @é@éﬁ“‘?%%‘ﬁ & & cefsa‘?r%’rﬂgi?%r%fe%?%th’é?el y reduced
but it does nqt _conpl et sappear . 5. Next s nkf i ncluding

t he above desg&’lrtl)lé: un%egﬁtje |g°hcﬁ S a%lsestelr%l yl o}? %a#(;eanﬁlgl\gn Illf%nug\i/\ﬂ'?‘# %e

described withge rgqlrg;cqct (ai@]ﬁgsrgjwéﬁiggna%e &%1%(?1?“ %sghgonpri ses a

substrat e nade of um num or magnet | c rmed on surfaces

of the 10 f5Ub%itirs%ﬁa%c%nd:éﬁ%«f&{m}ié’ﬁﬁaﬁéﬁnd@tgr}&id{&@iid d£6R" fegh@nthae
magnetic disk. In the hard disk unit,” a plurality of magnetic disks are

i nst al | edoand pdriphedal gictws 1y duspiddecumitit&é6n dheckoi ndl e notor 56
conprises a notor shaft 56f of which material is stainless steel, 15 notor

beari ngs 56b prisensiidnaad wwldtencdmidf athanrdigperamdrthenspadens| bser
portion, a notor coil 56d fixed on the notor shaft 56f between the notor
beari ngs 56b &mélder nanent notor nmagnets 56c¢ opposed to the notor coil 56d.
A hub 5 of which material is alumnum 20 is rotatably supported by the

mot or bearings 56b. The Ne#tarferthind gmbedieent 58 armagneedcodigk i nner
surface of the hub 5 facing the notor shaft 56f so as to forma nagnetic

circuit with BRESRRIG AT igul torid B SR r EERY B9 %bbt yPRg an
manet | ¢ ReadSoh Tiath HUGHLCTC! (5 HEERINGG (72 THE or kbt ons from on - -
the magnetic disks 1 indqialiGl WifiafefOlséu88Rr8 ot the
magnetic disk assembly is the same as that of the first
embodiment, only different points will be described
below. A hub 21 is substantially hollow cylindrical.
20 A clamp ring 31 is fixed to an upper end part 22 of the
hub 21, and a plurality of magnetic disks 1 are clamped
between the clamp ring 31 and the flange 4 (not shown)
in an axial direction of the hub 21 with a predeter-
mined force. Thus, the plurality of magnetic disks 1
25 are made as one unit with the hub 21.
The clamp ring 31 includes an outer ring 24
and a wedge ring 23. The outer ring 24 includes a disk

portion 7 and a peripheral wall portion 8 extending



'~ 0" O-Cl12002 - 24 about 0.1 mcron between the magnetic disk and the
head, a carriage 53 rotatably supporting the nagnetic heads to prepgsquaznﬂz
| ocate them on the magnetic disks 1 and a voice coil notor 52 incl udi

coil 59, 5 permanent magnets 52a and yokes 52b. The hard disk unit is
structured such that the nmagnetic heads 54 supported by the carriage 53 are
| ocat ed on t hdowragaed | froth s&s dytenepgriphgrizhefveheeddiekl paetdon52., The
yokes 52b are arranged above and below the coils 10 59. One of the yokes
52b has the perdreaeninvegoed HPasvimSepnterwhbher @5peést foanieke iewoitheb9 and
t he permanent magnet 52a of N-pole with respect to the coil 59. The magnets
52a and the oheslfp9okien52h afkefpfreirhesadg wWaldr uatetpat Pusderwhi ch t he
coil 59 is rotatingly noved 15 when the nagnetic heads 54 are noved on the
magneti ¢ di sik&ing Fhelsehhetnteat afdthhehenuprpprigRéEsmegpeiis dilskd
symmetrically with respect to a center_line of an _angle region in which the
coil 59 i% ro*atiihﬁ %ﬁ@%d?lﬁﬁ ?ﬁelB?ﬁB?eﬁfatﬁ¥l98ﬁ€§052b}n§ﬁ61her magnet

52a is 20 fixed at iti ite.t id t _52a with tt
the coil 59 dPRFEHRCTOF aFFEVRET AhoPREHadHePuBod AIaPEFERsE s that of

the opposing fEgnet, pP9. US4k 0aBOKRLLNECRRET 0853300 Lol oAl the

magneti ¢ heads can ecte y applyirrng an €l trrce et in the

coi | 59 betwegle tigs "BINSHE 203ULLD 5@9&&@@&5@953359‘%@% @l ahectrical

power and a direction of electrical curre Si gn t he magneti c head

54 upon 10 (FlePOS? frdStuhcREDEGWELET BEmar €ntnanskebhednyd e asead/ wite
control board 62 for controlling the signals of the magnetic head 54 upon

readi ng/mrititigatbyos &i 9bdei serddcéhefmapeetieated hopeowvisded 1on ddmerhead 54
and the carriage 5 53 and a flexible printed board 64a and then are
transferred twotde, othsi teveftétefhastiuni ek thet chyereadseosuafaead ed type
connector 60 which is bonded on a base 57 positioned on the | ower surface
of the read/ wftheonedas boagd282ha¥hanbinelsdeidsamgde dhel®aaleuisnum
stainless steel or iron. The seal ed type connector 60 functions to transmt
el ectri cal si%‘FsO%e'W\%ehnYﬁét?ﬁsf-HBSgﬁﬂ phetbat sea&est hode R&r-d di sk unit

and conprises_a plurality of gins to transmt the signals and nol ded part
for The wedge ring 23 is press-fitted between the center

15 hole 25 of the outer ring 24 and the upper end part 22
of the hub 21 with a predetermined interference.

The fixing of the clamp ring 31 to the hub 21
is effected by disposing the outer ring 24 in a state
wherein the peripheral wall 8 comes into contact with

20 the uppermost magnetic disk 1 and press-fitting the
wedge ring 23 between the center hole 25 and the upper
end part 22 of the hub 21. Alternatively, it is
effected in such a manner that the outer ring 24 is
disposed in a state wherein the peripheral wall 8 comes

25 into contact with the uppermost magnetic disk 1, the
periphery of the center hole 25 of the outer ring 24 is
urged downwardly so as to deflect the disk portion 7 in

= : the downward direction to enlarge the=center hole 25,



15 conpletely sealingly retaining the pins. An electrical current for the
coil 59 also is transmtted to the sealed type connector 60 throuylf) 06F 2002
flexible printed board 64a. Further, an electrical current for driving 20
the spindle notor 56 is transmtted tqQ tjhe seal ed type connector through a
flexible printed board 64b. Where noise due to the notive el ectrical

current for tiee Spedgderimyop3Sbsi pheeteea@svitircBehhensl gnaks-gegon
reading/witing, there is a case in which only the 25 notive electri cal
current for tdensert ngbeendsoand6ths appeeckad pard Separatdesdabedit,ype
connector. The seal ed type connector 60 is connected to a circuit w board
61 for contrand dowmwappanagisgptovaedédthe dtheer TAngQCP420B2 - 26 outside
of the hard disk unit. Further, the hard disk unit includes a stopper 66
for preventi elérsedad 59 &rvesbétpgaf abhbnactuivef folreesdr flacdhef t he di sk
1 or fromapplying 5 danmage to the disk 1 due to uncontrolled novenent of
the carrifage B2%heh dhrereteri éal generrahednbiethRapuiesr &d@Jerddi-ned current
is applied at_an abnormal c¢ondition._The tor shaft 56f, g pivot shaft of
the carriage SRanePRREAGHIRE E8FFenBt o 5Bearddipdedi&Rctd fhd Shase 57. A

58 made, of al um L nl I ' £S fi he_b 57
by moans of SATGHRESPRY| Fhebaf por; GRECH Thaihd § HSEurAR BPEUTALs on the

cover 58 are ygcgasedosgoLhel hogds gh thE secevs do.nal fxtend, beyond an

upper surface CovVer seal made of "TalumnumTil m having a

t hi ckness to ggﬁyégtﬂgyggg%tégarg fﬂhgg&@gdtggug%hﬁ h?%r“@éf'is bonded on

mati ng surfaces of t an e cover In order to seé] the unit

fromthe put sherdi rsuffaltld 28 aBLALIAJiIR0RAGLT QN | AW eldunifadiq mati ons
are read or witten between the nmagnetic di sk and the head, dust nust not

enter betweenféhee df sksaitbd hes heash dmp Didgt foete t b6 tRENRAGRetiel d in order

to precisely process the signals. An inner filter 63 is 25 provided in the
hard di sk unidiéls keepithe8het Beahgei de ofFrtibeibaad diosleeudist . The inner

filter catches dust which is resulted fromair circulation in the hard disk
‘- unit causegehgrahedrbetween thet hatdirskihg Pdr biner thien wedge Gihgd T 2002
n e 23 in the presence of the fixing force f; so that the
15 outer ring 24 and the wedge ring 23 are frictionally
fixed to each other. 1In addition, another frictional
force is generated between the wedge ring 23 and the
hub 21 in the presence of the contractive force F in
the radial direction so that the wedge ring 23 and the
20 hub 21 are fixed to each other. As a result, the clamp
ring 31 clamps the plurality of magnetic disks 1 with
the flange 4 and is fixed on the hub 21.
As shown in Fig. 10, the outer ring may be in
the form with the peripheral wall 8 omitted. With this
25 structure, an advantage is such that the outer ring 28
is simply constructed. The outer ring 28 has no

flexibility but the magnetic disks 1 can elastically be

clamped by making the flange 4 of the hub 21 flexible.



order to control the humdity in the inside of the hard disk unit and to
absorb the gas in the unit, an air control material 65 is nnunted1ﬁh0@ﬁé2mn
unit. The air control material 65 makes the humdity in the inside of 5 the
hard disk unit at a constant range and apgorbs the gas affecting a contact
endur ance between the head 54 and the disk 1, thereby inproving the

reliability of the hardagi skowdi in Fid.D190Ta~@eRplefBntWHAL e GAl MED 1S
1. A magnetic disk assenbly for a magnetic di sk recordi ng device

including; a fegneéterdinkngla; gaahubt{yShrhavisedtdohl aFgehen wakigeh said
magnetic disk (1) is placed, ang a clanping ring ( 9 ) f fixed to said hub
( 5 ) and cl anjpnagg23amdydbekptdyilietwbetnweand thleamm teimgperd)phard 1sai d
flange of said hub (5), characterized in that said hub (5) includes an
upper part (3juvfaed #RAveft tHef waduenriagd 28ainddc tinep cemiger Moliendiudes a
di sk portion (7) having a centre hole_gG) of an inverted frustum of which
i ncl uded &ngl ef | sheheusarerasdt R4t olish Ghigyetragturest shn@spdhpart ( 3
) of said hub (.5 ) and an outer peripheral wall (8) extendi ng downward
from an out er"PRIFpheRyg &8 4&i BraFskipsteronerlyt Hycramyesst®utgRd i c

di sk bet i d i 9 d id fl 4 f id hub 5

0 sk Dot veen, sgi . SLoTRGELRS, PleiScal 0] 8008 Lt SR, I ()
id tral i 3)....2. .Th tic. disk

ol cont ol pghe ) canpaen uePa Beihel ek ol NG E

assembl y {urt Begy REPE}EehagReRRULAL S BAIERA NI oF ik GREQO02 - 29

| ow t hermal conductivity and dispo (8) of

said clanp ripgng924apdohhBeimgnekicesdite1yl)indrebiRedraongt ickydsk assenbly
as claimed in claiml or claim2, characterized in that said disk portion

(7) of said cher@s|i AUek9blbadetbemabibnt vf 4£helhRgiraie! idi sk assenbly
as claimed in claiml1l or claim2, characterized in that a surface of said
peri pheral wabé pBgveftedid clanmp ring (9) in contact with said rmagnetic
disk (1) is chanfered. 5. The magnetic disk assenbly as clained in claiml
or claim2, characterizad showhatinaFdégrfadée dft d& Pnedersidralthedti | (8) of
said clanp ring (9) .in contact with the magnetic disk (1) is rounded. 6.
The nagnetic EBRekwadgenbLPdad3chasnddsild tci?di-m Ther Paoxiimizn Gfartdi@ eri zed

In that f?id fot(gg inig Luggabeogi%g ggp?%c%g%s%%r2%%%bf%égfffg;ty of
of the wedge ring 23 to the contractive force of the
outer ring 24 in the radial direction, and this assures
that the wedge ring 23 is reliably fixed to the upper
end part 22 of the hub 21.

20 According to this embodiment, when the clamp
ring is fixed to the hub, there is no necessity of
heating and cooling the clamp ring. Thus, an assembl-
ing operation is completed for a short time, and a
magnetic disk assembly is obtained at high produc-

25 tivity. In addition, no consideration is placed on the
thermal influence.

Next, a fourth embodiment of a magnetic disk

assembly according to the present invention will be



recesses (37) into which a disassenbling tool is insertable. 7. Tﬁe
magneti c di sk assenbly as clained in claim1 or claim2, characfb i 06H 2082
that said clanp ring (9) includes, on an upper surface, a plurality of
recesses (38) into which a disassenblingdaol is insertable. "- 8 . A
magneti c di sk assenbly for a magnetic disk '~ 00CT 2002 - 30

recordi ng de\dds- € i 156 e awregNebférdhel €d) Fig.cyBi marirgal. hwsh (15)
having a flange on which said magnetic disk (1) is placed; and a clanp ring
(18) fixed on said hub gifgetbhel fupdamaentahgnetrictdrek igltheetsween sai d
clanp ring (18) and said flange (4) of said hub (15) , characterized in

t hat sai d humg 1#)at nef udes mopefiethefakmgebovbe( thiry Pwbeddmentawfupper
part ( 16 ) thereof ; and said clanp ring ( 18 ) includes a flexible disk
portion ( 2 COhe Hemesgnt teverbipn) edesgrppfipaviadlabei ageeebedom | er t han
that of said peripheral groove ( 17 ) of said hub (15) ,and _a peri pheral

wal | (19 exﬂ@ﬁﬂ?ﬁ@ Fowrdet Hf feFenh BALBEEer PeFlpler ¥i88 $2i d di sk portion

20) t I b i sk (1) bet id cl i 18 d ipd - fl
() of *sai d TP £adss 0 idvERt BENaadh pE BREPARS GG 39y T2 sai d dF sk
ti 20) i | t .th | st t i,d .I_ph |
(17) and sa, PUFEK 179 dhaitdfades AncPnhsr  Beye; 14 PBYd Bodsa dhub (15
b hrink-fitg] i t id d.sai i.ph I
iy ol The Sl ShRBpY CBG! FoB8eCrilh, 33° 1RR1HARE Wbre B9 001
claim 8, charaetgrdzedainihiiah pakdpfBAYCLLE dbaksasaamahy fuyd her incl udes

an annul ar shi'm (14) having | ow thermal “conductivity and sposed between

sai d penigphergibyedht{d0)yabtHet BamBBgARLIFCAdRfkteE) asl@nelRivEgnetic di sk
assenbly as clained in claim8 or claim9, characterized in that a surface

of said periphamétenl bf (4R¢ appeai éndl paptr 2Rgofl8hel hubortlacndmMarm t he
magnetic disk (1) is chanfered.
outer peripheral surface 43 of a frustum shape having
the same inclination angle as that of a side surface of
the frustum center hole 44. 1In other words, the
15 frustum of the outer peripheral surface 43 of the wedge
ring 33 has the same included angle as that of the
frustrum of the center hole 44.
Fixing of the clamp ring 35 to the hub 31 is
effected by fitting the wedge ring 33 onto a hub 21 to
20 come into contact with the uppermost magnetic disk 1,
engaging the frustum center hole 44 of the outer ring
34 with the frustum outer peripheral surface 43 of the
wedge ring 33, and urging the outer ring 34 in the
downward direction so as to allow the wedge ring 33 to
25 be press-fitted between the hub 21 and the frustum
center hole 44. As a result, the wedge ring 33 is

fixed to the upper end part of the hub 21 and urged in

the downward direction so as to clamp~the magnetic



11. The magnetic di sk assenbly as clained in claim8 or claim9, wherein a
surface of said peripheral wall ( 19 ) of said clanp ring ( 18 )EQB qngmﬁt
with the magnetic disk (1) is rounded. 12. The magnetic di sk ass$ P@ as’
clainmed in claim8 or claim9, characterjged in that said hub (15)

i ncl udes, on an upper end surface, a plurality of recesses (37) into which
a di sassenbl i @agskeol wsthnshet abkageld.. The magnetic di sk assenbly as
claimed in claim8 or claim9, characterized in that said clanp ring (18)

i ncludes, on an upper sgohdfeioasplfoirapirbyidfi tigeshes u3r idtiing Vi ch a

di sassenbling tool is insertable. 14. A magnetic disk assenbly for a
magneti c di skfremobding désengagedpfirsmnghe wegpet irdmdy I3 @)Ll belO | CY
2002 - 32 a cylindrical hub (21) including a flange (4) on which said
magneti ¢ di skd¢s¥ribeg| heddy wadharefempnciendo Fig.32;,5.35)WhHanxathe o sai d
hub (21) to clanp said magnetic disk (1) between said clanp ring and said
flange ( 2 ) 9RtSHi §ingb3¢ 2% paueergda®NEO td¢ wedastridwl BXd ahp ring
(31; 32; 35) includes an outer rin g%A; 28;. 34) having a centre hole (25,
44), and a weH§RSFLWE €?§F93§)lﬁrgg§- Bteed iPeCRediSs AU SHulF ¥81)3%nd sai d
centre hole (25; 44) . 15. The naﬁge%%c di sk assegpgy a%,cLained in claim
14, charact erf2eBPFATEhGPTRRNENEefitr EPROFERCEE)Y Sof F 5% fqutler® 1 fy (24; 28)
is inverted f a i.d d ri (24:,28). | e

cylindrical i %ﬁg%g?ﬁrg?aggsfgggg%g\?i r%égs%g%teaﬂqntq:llg'l y3 éhieS s];aIe Iuelqsn%efe%i anet er
as an outer dj ter ai (2 i Wl ace (42)
of an inverteggp?ugtﬁ%?o 'W%PEEQ%%C%&dggééﬁgﬁgH%g{fﬂgﬁgggggﬁiéﬁH% sai d

invertedy§rustyprgest be Rake fddkumlis Hepr@m@hrldL v I asnEly as
claimed in claim 14, characterized in that said centre hole (44 ) of said
outer ring ( 8#hgr hand, a frictional coefficient between the wedge

ring 33 and the outer ring 34 is represented by u, and

a frictional force acting between the wedge ring 33 and

the outer ring 34 is represented by p o« F » cos 0. To

15 assure that the outer ring 34 is diskonnected from the
wedge ring 33, the outer ring diskonnecting force

should be smaller than the frictional force.

Accordingly, the following equation is established.

F e s5in ® < W e F s CcOSs .

20 tan 6 £

In this embodiment, the frustum inclination
angle 6 is set to such a value that the foregoing
conditions are satisfied.

It should be noted that, also in this

25 embodiment, a complemental step 27 and a slit 26 for

the wedge ring employed for the third embodiment of



10 OCT 2002 - 33 is frustumshape, and said wedge ring (33) incl dﬁzﬂf
cylindrical inner surface (41) having the sane inner dianeter as zl;in £r2002
di aneter of said hub (12) and an outer peripheral surface (43 ) of a
frustum of which included angle is the sge_as that of said frustumcentre
hole (44). 17. The magnetic di sk assenbly as clainmed in claim15 or claim
16, characterigedptaséhet i BabAtVB8AIRaYI B8 p2dviddH.has a slit (26) . 18.

The magnetic disk assenbly as clainmed in claim 15 or claim 16,

characterized in that campbedBnthlssemnpsdiAéntl,o6ideeim Aisngick quantity of
squeezing of said wedge ring (23; 33) are formed on said outer peri pher al
surface of sanecaesigeyrthgt(2Be 33ampne#ingi dscaphtedhane efocdadd whigrer ring
(24; 28; 34). 19. The nmagnetic disk assenbly as clainmed in claim 15,
characteri zedthe ¢hamparsogf asefokedakd bbeehubi Agke24n 2®e ithigwhtact with
the magnetic disk (1) is chanfered. 20. The magnetic di sk assenbly as
claimed i clemhedbrerharadt apreBBliRgt RREYALIGNT A6e COMPIGtEDh A iFer al

wal | of said outer ring (24; 28) in contact with the magneti c dISk (1) is
rounded. 21. Q%%rﬁabh%?lénﬂl§km3§§§ﬁﬁFydé§ch§?ﬁ@H ¥n 18 gbhadned
characterized_ in,that s

upper end sur?a%hghapﬁ?aPﬁFFY§t%21)éEeggg $tisny Pﬁtéc%%réﬁggﬁﬂ%§§§§%ﬁgl?zg
tool is |nsed§ é%%a$n th Oﬁggﬂg&lgngéégngésenbly as claimed in claim14,

characterize sal ring 8; 34) includes, on an upper

face, a plurality of reﬁg§§es sbﬂb? i gl % %Emd glggmﬂ i's

i nsertable. 23. The nagnetlc asse as c alne |n claim 15, wherein

an Upperlmartagéeﬁm? &ede@dihggt&%}lel $nPefiteohedrifinomeam depameand
surface of said hub (21 he magnetic di sk assenbly as clainmed in

claim 16, chapatéerwieH rafbkahcantbnelignatlicorcarghe (@8). ofriay.sixe surface
of said frustumrelative to an axis of said hub and a frictiona
coefficient (amdbeigeebh7sahdwaedgeasendn(@Bjichnd santheautestr ring (34)
satisfy the relationship represented by the follow ng equation, tan 8 where
8 ; inclinatidhsasgémbling of the magnetic disk assembly of the
present invention is applied to the first embodiment.
15 As shown in Fig. 16, a plurality of recesses through
which a disassembling tool is insertable are formed on
an upper end surface of the hub 5.
When the disassembling tool 36 is inserted
into the recess 37 and then displaced in the radial
20 direction as represented by an arrow mark, the
dissembling tool 36 enlarge the clamp ring 9 to bring
the clamp ring 9 out of the contact state. Thus, it
becomes possible to disassemble the magnetic disk
assembly. It should be noted that this structure is
25 applicable to the second embodiment, the third
embodiment, and the fourth embodiment.

Fig. 18 and Fig. 19 shows a case in which a

manner of disassembling the magnetic disk assembly




frictional coefficient between the wedge ring and the outer ring. %i. A
hard di sk unit including a nagnetic di sk assenbly according to ond fOCT 2002
claims 1, 8 and 14. (10 oc~ zoo~~ - 35 26. A hard disk unit conprising:

a magnetic di sk assenbly including a magetic disk (1); a spindle notor

(56) for drivingly rotating said magnetic di sk assenbly; a magnetic head

(54) to magneid¢estding eed/ vhéet envveheiBRt ignappleeoRosdhe ARgRet i ¢ di sk
(1); a carriage (53) for rotatingly supporting the nagnetic head (54); a
control boar deni@d ihienit CONAr plhiralieleetr reabssiegnalss iatot i ivhgret i c

heads; and a connector (60) for transmtting electrical signals to/fromthe
hard di sk unidissssembhingt toolli $k dssembhpleoame fommedsand amagipgiarc di sk
(1); a hub (5) having a flange on which said magnetic disk (1) is placed;
and a clanp r$wgfgoe of xebet outardrhng %) and cl anping said disk (1)
between said clanp ring (9) and said flange of said_hub (5), characterized
inthat said hub (5) ih@hﬁHeEhﬁndaﬁﬁéFGEQEFHQ3F98ﬂ afd dsvdnsertad st um and

an inverted (PGS IROIESHFER PRcPONCBSdRGRAY! CUENBTEINe USBIRGE DA Toal o
et ed 1 UShyn APRSL. REk A BkcRabd MuRe( B SR e R L er ol
(1) L0 ChoP, SghdBongo, Buflscaitbags 53 dhalaune \AAoEOL A Sl || anoe
shrink-fitting.yidegai drrepgtolal eitbhetBletabds4iRik RY Wild) -
10 assemble the magnetic disk assembly. It should be
noted that this structure is applicable to the first
embodiment, the second embodiment and the fourth
embodiment.
Fig. 20 shows a case in which the disassembl-
15 ing structure of the present invention is applied to
the third embodiment. The wedge ring 23 has a length
which is projected from an upper end of the hub 21 when
the wedge ring 23 is press-fitted between the outer
ring 24 and the hub 21. A disassembling tool is
20 engaged to the projected part and radially outwardly
displaced as represented by an arrow mark to enlarge
the wedge ring 23, causing the hub 21 to be brought out
of the fixing. Thus, the magnetic disk assembly can be
disassembled.
25 According to the present invention, there is
no need to continuously apply a load on the clamp ring
upon assembling and an assembling operation is

completed for a short time. Thus, a fmagnetic disk



d oor zooz -36 27. A hard disk unit conprising . a magnetic disk assenbly
including a magnetic disk (1) ; a spindle notor (56) for drivingl Urﬁﬁf“ﬂmﬂ
said magnetic disk assenbly; a magnetic head (54) to nagneticalu;ly -
read/wite informations from on said magnetic disk (1); a carriage (53) for
rotatingly supporting the magnetic head (54); a control board (62) for

control | i ng ed&sdmb Ll cén gpal sShohihbe aagﬂ@tyChmgadpraadcaiwrwect or (60)
for transmitting electrical signals to/fromthe hard disk unit, said
magnet i ¢ di skeEwssettidbygle otipe | siamgp . r$agdisagoesenedi aktet) asaeapllieddr i cal
hub (15) having a flange on which said magnetic disk (1) is placed; and a
clanp ring (1B)rfscxmel reasend aubagbetio diskpcdampinggriietrice dissk (1)

bet ween said cla ring (18) and said flange (4) of said hub (15),

char act eri zednerelharedu¢ed howt (15) dpag| ndescanpéetpher disgprpees -(17)

formed at_an upper part _(16) thereoqf; and said clanp ring (18) includes a
f1exi bl e disk portion (BFthadiRyra dénkrBnhbl encAUNiRgV TR APGVETet er

|l h h f id i ph I i
anourer "per ey e AR Thok; BRepab)vi oFc Fhp OB GROR POl oot ween
[ [ 1 i 4) of idh 1 hei ght of id
per pheral ue? deee i AP GFE0EahRE: Bk P05 -IED BPRLP ok the
. j*From Sard dF sk Bort of {20 | y
i ok (1), and S OPkT BECKPAGRDL sl o TRatPa e R, BY Ry th B 2

shrink-fittingydhas@i 4 £e9hée€1R0EE14,40b-ABE Sal dubghicRlerdl gloove (17).
28. A hard disSk unit conprisSing: a magnetic disk assenbly including

magnet i q i sksdatrate SPhAdL £Ff 8PhQLi6AE) aber mdgheiaghy 1K0alcbrd eSiaich
magneti c di sk assenbl y;
the magnetic disk. In the hard disk unit, a plurality
of magnetic disks are installed and drivingly rotated
by a spindle motor 56. The spindle motor 56 comprises
a motor shaft 56f of which material is stainless steel,
15 motor bearings 56b press-fitted on the shaft at an
upper portion and a lower portion, a motor coil 56d
fixed on the motor shaft 56f between the motor bearings
56b and permanent motor magnets 56c opposed to the
motor coil 56d. A hub 5 of which material is aluminum
20 is rotatably supported by the motor bearings 56b. The
permanent motor magnets 56c are fixed on an inner
surface of the hub 5 facing the motor shaft 56f so as
to form a magnetic circuit with the motor coils 56d.
The hub 5 is rotated by applying an electrical current
25 to the motor coil 56d.
The hard disk unit comprises magnetic heads

54 which magnetically read/write informations from/on

the magnetic disks 1 in rotation with~“a constant gap of



a magnetic head (54) to magnetically read/wite infornations fronﬁgpnzﬁigmm
magnetic disk (1); a carriage (53) for rotatingly supporting the

head (54); a control board (62) for controlling electrical signals of t he
magneti c head; and a connector (60) far sgransmtting electrical signals
to/fromthe hard disk unit, said magnetic disk assenbly conprising: said
magneti c di skaddyt 0.2R wydidwlrbsahedbri@lhagagtng aitkanga enewhi ch said
magnetic disk (1) is placed; and a clanp ring (31; 32; 35) fixed to said
hub (21) to deatp, saichrmpngs i B3 diskatdblpesupporsahgd chanpagnegiand sai d
flange (4) of said hub (21), characterized in that said clanp ring (31, 32
35) includes lrmadnitter pregifely P8;aBd)themi og bheembgeehdked(iks 44), and
a wedge ring (23; 33) press-fitted between said hub (21) and said centre
hol e (25; 44)ancf a voige R Aroer AZRinclnding a coil 59,

e.Ae. Ae. A Al R AR Al ?. A?. A, e. Ah. AU. A(?. AS, . A . A?. AR AUF?. ﬂ(RA” A@ . AU
@. A R Ay5|_ A\pqpnqqr,erpg magnetso52a and yokes 52b. ' The hard dis

o e e AT AR gl sl gl oo o
SR e eyt ghlstlag o o
L asescael lepl ook cpintoplen eabgbesel sgheskoelealon) ool ool ca

"} xsni d_g]d cpdiedd cedisald £81 &ﬁl&ﬁ&;é&] 89]39@1 Sﬁhcﬁkﬁél&%}l‘éal:%ﬁ]l%a] cajcajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca! #\ #VHHAHHHHSSIVESSSS3%6 VBRI

&&&& 10 59. One of the yokes 52b has the permanent magnet 52a
"@r''}xsnid_Z]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] cal] ca]eh]|s-pda|witicatespeat capcahe’ cobil) 6R( a0l the permanent
)')T))))) 3 m***+Gru++++, B, N, , , | wnmhc~XU] c. a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

$-O----5.>.0¢........ /3/k///001111111}xsnic”YU]c a]c aUlc
a] ca] ca] ca] cajam)ets ca?z aded] the coneaptayekpsapeh] eapcifizgficajloapcancal caj ¢
a]ca]ca]ca]ca]c al 13>3456677 7,73747880: h;:::.:.;
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aJ ca ca ca ca
a] ca] ca] ] ca‘]*b%f} ‘5} A RRTCEY 5591»@@&\0% EBERR268BEEAEDDDEEE] wr m
hc™Y
cal cal oa] cal O3 8] o] capie) 5 %ﬁ%ﬁﬂ?ﬁ%@é&%ﬁ&%& BT Car RN 5 N
<PhPPPl w o aid e cohfel caroel palceh oabogbetathoadkenkeal aghcalaalenl cal ca
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c alUc
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i _j_Q “aalOblb] brb*c] cccccEdrddd| wr mhcMXU] ¢
a] ca] ca]afh] caff teg¢d ajtad cppsal taf cappapttipchpcapdd] vapogltcalke ajichal]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! dddd#egeeef f ggghhhJhUnVhhhiii0j Zj[jkjnxjjO
kkk} xr mhcrYU xegpegeateateeatpél 59 and the porality of another

o el col ol celeal ol eel celcal col ) ol el el el salealca)gal o ool ool

A Chl cal cal o 4] caf ko cartal %Cﬁ]sa%eaha PP Ok HVICRARTA LY. wbi i
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'&S/N$10%&f()mgan§/g§lg%%e§lgh %ype connector 60 which is bonded on
a base 57 positioned on the lower surface of the
read/write control board 62. The base 57 is made of
10 aluminum, stainless steel or iron.

The sealed type connector 60 functions to
transmit electrical signals between the inside and the
outside of the hard disk unit and comprises a plurality
of pins to transmit the signals and molded part for

15 completely sealingly retaining the pins. An electrical
current for the coil 59 also is transmitted to the
sealed type connector 60 through the flexible printed
board 64a.

Further, an electrical current for driving

20 the spindle motor 56 is transmitted to the sealed type
connector through a flexible printed board 64b. Where
noise due to the motive electrical current for the
spindle motor 56 interferes with the signals upon
reading/writing, there is a case in which only the

25 motive electrical current for the spindle motor 56 is
connected to a separate sealed type connector. The
sealed type connector 60 is connected to a circuit

board 61 for controlling an apparatus” provided on the
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10 the base 57. A cover 58 made of aluminum, stainless
steel or iron is fixed to the base 57 by means of
screws. Peripheral portions of holes for screws
provided on the cover 58 are recessed so that heads of
the screws do not extend beyond an upper surface of the

15 cover 58. A seal 67 made of aluminum film having a
thickness to prevent humidity from entering the hard
disk unit is bonded on mating surfaces of the base 57
and the cover 58 in order to seal the unit from the
outside air.

20 In an operating condition in which infor-
mations are read or written between the magnetic disk
and the head, dust must not enter between the disk and
the head to obstruct the magnetic field in order to
precisely process the signals. An inner filter 63 is

25 provided in the hard disk unit to keep clean the inside
of the hard disk unit. The inner filter catches dust
which is resulted from air circulation in the hard disk

unit caused by the rotation of the disk 1. Further, in
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%& ()-zWIWK Y] YAY_Y Yad Mo (5) having a flange on which said

magnetic disk (1) is placed; and

a clamping ring (9) fixed to said hub (5) and

clamping said disk (1) between said clamp ring
said flange of said hub (5),

characterized in that

and

said hub (5) includes an upper part (3) of an

inverted frustum, and

said clamp ring (9) includes a disk portion

(7) having a centre hole (6) of an inverted frustum of

which included angle is the same as that of

inverted frustum upper part (3) of said hub (5)

S

aid

and an

outer peripheral wall (8) extending downward from an

outer periphery of said disk portion (7) to clamp said

magnetic disk between said clamp ring (9) and said

flange (4) of said hub (5), said clamp ring (9)

being

fixed to said hub (5) by shrink-fitting with said

central hole (6) and said upper part (3).

2. The magnetic disk assembly as claimed in

claim 1, characterized in that said magnetic disk

assembly further comprises an annular “shim (14)

having
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4. The magnetic disk assembly as claimed in
claim 1 or claim 2, characterized in that a surface of
said peripheral wall (8) of said clamp ring (9) in
contact with said magnetic disk (1) is chamfered.
5. The magnetic disk assembly as claimed in
claim 1 or claim 2, characterized in that a surface of
said peripheral wall (8) of said clamp ring (9) in
contact with the magnetic disk (1) is rounded.
6. The magnetic disk assembly as claimed in

claim 1 or claim 2, characterized in that said hub (5)

includes, on an upper end surface, a plurality of

recesses (37) into which a disassembling tool is
insertable.
7. The magnetic disk assembly as claimed in

claim 1 or claim 2, characterized in that said clamp
ring (9) includes, on an upper surface, a plurality of
recesses (38) into which a disassembling tool 1is
insertable.

- 8. A magnetic disk assembly for a magnetic disk
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a clamp ring (18) fixed on said hub (15) to
clamp saild magnetic disk (1) between said clamp ring
(18) and said flange (4) of said hub (15),

characterized in that

sald hub (15) includes a peripheral groove
(17) formed at an upper part (16) thereof; and

said clamp ring (18) includes a flexible disk
portion (20) having a centre hole (40) having a diameter
smaller than that of said peripheral groove (17) of said
hub (15) and a peripheral wall (19) extending downwardly
from an outer periphery of said disk portion (20) to
clamp the disk (1) between said clamp ring (18) and said
flange (4) of éaid hub (15), a height of said peripheral
wall (19) from said disk portion (20) is larger than the
distance between said peripheral groove (17) and said
disk (1), and said clamp ring (18) is fixed to said hub
(15) by shrink-fitting with said centre hole (4) and
said peripheral groove (17).

9. The magnetic disk assembly as claimed in
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Xmbe low thermal conductivity and disposed between said
peripheral wall (19) and the magnetic disk (1).
10. The magnetic disk assembly as claimed in
claim 8 or claim 9, characterized in that a surface of
said peripheral wall (19) of said clamp ring (18) in
contact with the magnetic disk (1) is chamfered.
11. The magnetic disk assembly as claimed in
claim 8 or claim 9, wherein a surface of said peripheral
wall (19) of said clamp ring (18) in contact with the
magnetic disk (1) is rounded.
12. The magnetic disk assembly as claimed in
claim 8 or claim 9, characterized in that said hub (15)
includes, on an upper end surface, a plurality of
recesses (37) into which a disassembling tool is

.

insertable.

13. The magnetic disk assembly as claimed in
claim 8 or claim 9, characterized in that said clamp
ring (18) includes, on an upper surface, a plurality of
recesses (38) into which a disassembling tool is
insertable.

14. A magnetic disk assembly for a magnetic disk

recording device comprising

a magnetic disk (1) ; -
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“110%J>& ()- 110% @ cylindrical hub (21) including a flange (4)
on which said magnetic disk (1) is placed; and
a clamp ring (31; 32; 35) fixed to said hub
(21) to clamp said magnetic disk (1) between said clamp
ring and said flange (4) of said hub (21),
characterized in that
sald clamp ring (31; 32; 35) includes an
outer ring (24; 28; 34) having a centre hole (25, 44),
and a wedge ring (23; 33) press-fitted between said hub
(21) and said centxe hole (25; 44).
15. The magnetic disk assembly as claimed in
claim 14, characterized in that said centre hole (25) of
sald outer ring (24; 28) is inverted frustum shape, and
said wedge ring (24; 28) includes a
cylindrical inner surface (41) having substantially the
same inner diameter as an outer diameter of said hub
(21) and an outer peripheral surface (42) of an inverted
frustum of which included angle is the same that of said
inverted frustum centre hole (25).
l6. The magnetic disk assembly as claimed in

claim 14, characterized in that

said centre hole (44) of said outer ring (34)
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said wedge ring (33) includes a cylindrical

inner surface (41) having the same inner diameter as an
outer diameter of said hub (12) and an outer peripheral
surface (43) of a frustum of which included angle is the
same as that of said frustum centre hole (44).
17. The magnetic disk assembly as claimed in
claim 15 or claim 16, characterized in that said wedge
ring (23; 33) has a slit (26).
18. The magnetic disk assembly as claimed in
claim 15 or claim 16, characterized in that complemental
steps (27) for determining a quantity of squeezing of
sald wedge ring (23; 33) are formed on said outer
peripheral surface of said wedge ring (23, 33) and said
centre hole of saild outer ring (24; 28; 34).
19. The magnetic disk assembly as claimed in
claim 15, characterized in that a surface of said outer
ring (24; 28) in contact with the magnetic disk (1) 1is
chamfered.
20. The magnetic digk assembly as claimed in
claim 15, characterized in that a surface of said
peripheral wall of said outer ring (24; 28) in contact
with the magnetic disk (1) 1s rounded.

21. The magnetic disk assembly as claimed in

claim 14, characterized in that said hib (21) includes,
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claim 14, characterized in that said outer ring (24;

28; 34) includes, on an upper face, a plurality of

recesses (38) into which a disassembling tool is

insertable.

23. The magnetic disk assembly as claimed in

claim 15, wherein an upper part of said wedge ring (23)

is projected from an upper end surface of said hub

(21).

24. The magnetic disk assembly as claimed in

claim 16, characterized in that an inclination angle

(0) of a side surface of said frustum relative to an

axis of said hub and a frictional coefficient (u)

between said wedge ring (33) and said outer ring (34)

satisfy the relationship represented by the following

equation,
tan 6 =<

where 6 ; inclination angle

B ; frictional coefficient between the wedge ring
and the outer ring.
25. A hard disk unit including a magnetic disk

assembly according to one of claims 1, 8 and 14.
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magnetic disk assembly;

a magnetic head (54) to magnetically read/write

informations from/on said magnetic disk (1);

head

a carriage (53) for rotatingly supporting the magnetic
(54);

a control board (62) for controlling electrical signals

of the magnetic heads; and

a connector (60) for transmitting electrical signals

to/from the hard disk unit,

(1

disk

(5

)

)

said magnetic disk assembly comprising:
said magnetic disk (1);
a hub (5) having a flange on which said magnetic disk
is placed; and
a clamp ring (9) fixed to said hub (5) and clamping said
(1) between said clamp ring (9) and said flange of said hub
characterized in that

said hub (5) includes an upper part (3) -of an inverted

frustum, and

saild clamp ring (9) includes a disk portion (7) having a

center hole (6) of an inverted frustum of which included angle

is the same as that of said inverted frustum upper part (3) of

said hub (5) and an outer peripheral wall (8) extending downward

from an outer periphery of sald disk portion (7) to clamp said

magnetic disk between sald clamp ring (9) and said flange (4) of

said hub (5), sald clamp ring (9) being fixed to said hub (5) by

shrink-fitting with said cener hole (6) and said upper part (3).
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(1) ;

a spindle motor (56) for drivingly rotating said
magnetic disk assembly;

a magnetic head (54) to magnetically read/write
informations from/on said magnetic disk (1);

a carriage (53) for rotatingly supporting the
magnetic head (54);

a control board (62) for controlling electrical
signals of the magnetic head; and

a connector (60) for transmitting electrical
gsignals to/from the hard disk unit,

said magnetic disk assembly comprising

said magnetic disk (1);

a cylindrical hub (15) having a flange on which
said magnetic disk (1) is placed; and

a clamp ring (18) fixed to said hub (5) to clamp
said magnetic disk (1) between said clamp ring (18) and said
flange (4) of said hub (15), characterized in that

said hub (15) includes a peripheral groove (17)
formed at an upper part (16) thereof; and

said clamp ring (18) includes a flexible disk
portion (20) having a centre hole (40) having a diameter smaller
than that of said peripheral wall (19) extending downwardly f£rom
an outer periphery of said disk portion (20) to clamp the disk
(1) between said clamp ring (18) and said flange (4) of said hub
(15), a height of said peripheral wall (19) from said disk

portion (20) ig larger than the distance between gaid peripheral
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28. A hard disk unit comprising:

a magnetic disk assembly including magnetic disk
(1);

a spindle motor (56) for drivingly rotating said
magnetic disk assembly;

a magnetic head (54) to magnetically read/write
informations from/on said magnetic disk (1);

a carriage (53) for rotatingly supporting the
magnetic head (54);

a control board (62) for controlling electrical
signals of the magnetic head; and

a connector (60) for transmitting electrical
signals to/from the hard disk unit,

salid magnetic disk assembly comprising:

said magnetic disk (1);

a éylindrical hub (21) having a flange on which
said magnetic disk (1) is placed; and -

a clamp ring (31; 32; 35) fixed to said hub (21)
to clamp said magnetic disk (1) between said clamp ring and
said flange (4) of said hub (21), characterized in that

said clamp ring (31; 32; 35) includes an outer
ring (24; 28; 34) having a centre hole (25, 44), and a wedge
ring (23; 33) press-fitted between said hub (21) and said

centre hole (25; 44).



