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- 1 TITLE OF THE | NVENTI ON *159159* DI SK DRI VE

DEVI CE, DI SK APPARATUS W TH THE SAME, AND METHOD OF
MANUFACTURI NG DI SK DRI VI NG DEVI CE BACKGROUND

I NVENTION 5 The present invention relates to MM"MMWM|
drive device which supports and drives a dis
recording nedium a disk apparatus conpr|5|ng the
same, and a nmethod for manuf-actiuri-ng a di sk drive

dpplotrr;ptt f Tg‘;gntem;gkﬂdgdgdd o T

opti cal disk device have been used widely. In general, *Goo02+
a madgietk PRI &k RPpPECEL UST SK okPPARATHS e I TONPHE SEAMB, AND
rectan Iar box shaped housi ng 15 In the housing, a

magnefF QR <kE é@@ﬁ%@ﬁ@l%@ rREDF PGV FGli ]QIE:\’I@E disk
drive device for supportin and rotating the magnetic

disk, a plurality C*%‘Fé’xng‘ﬁ OFhddtds Ibe’rE%WACtN ng and

readi ng in{ornatl on . wth respect io t he

di sk, a heddf RTTT™ *%Yeﬁﬁﬁ UphordFag Fﬂegngbﬁﬁtgﬁlve
head%kﬁﬁ. lﬁ%‘%ﬁ'kJéE%ﬁ%% gnd éhevg?gn IC g%gt%erecordlng

voi ce cof%pnotor for iTg and ® post tTo

head paciiat 0ra &Q@%ﬂpm&usc%ﬁi}ﬁﬁﬂé%g atlbgagarhg, d a

the like are stored
method for manufacturing a disk drive device.

159159"‘

Recently, as an external recording device for a
computer or an image recording device, disk
apparatuses such as a magnetic disk device and an
optical disk device have been used widely.

In general, a magnetic disk apparatus, for
example, comprises a rectangular box shaped housing.
In the housing, a magnetic disk as a magnetic
recording medium, a disk drive device for supporting
and rotating'the magnetic disk, a plurality of
magnetic heads for writing and reading information
with respect to the magnetic disk, a head actuator for
supporting the magnetic heads movably with respect to
the magnetic disk, a voice coil motor for rotating and
positioning the head actuator, a board unit comprising
a head IC, or the like are stored.

On the outer surface of the housing is screwed a
printed circuit board for controlling the operation of
the spindle motor, the voice coil motor, and the

magnetic head via the board unit. An interface (I/F)
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On the outer surface of the housing is screwed a 25
printed circuit board for controlling the operation of
the spindle notor, the voice coil notor, and the
magneti ¢ head via the board unit. An interface (1/F)
connector for connecting the nmagnetic di sk apparatus

W th the other external appliances is nmounted on the

end portion of the printed citc@t -board. For exanpl e,

a disk drive device disclosed in 5 Jpn. Pat. Appln.
KOKAI Publication No. 8-297944 conprises a spindle

nmot orcdrorestuppof ¢ ngpramect i@t t g magmeghetd s ki Sfparatus
The spindle notor has a substantially cylindrical hub
constWitit i g eorhroressirirnal bt dnces sks imodntéddon the
onto the outer circunference 10 of the hub. A clanp

ri ng §7¢ Rt P Hh 9w eknted relmgeteneeasd. one end

of the hub_for preventing, 6 fall off of the magnetic
di sk. An artul SFAEpERera (Sisk | ¥ ve tdeThee gt eflosed in

raondErE % e e WA G R J Y
P er S s PRI GL 08 WadliSe e S8 Td iGkacing
to the ethe &lanp g 45 fdid edhd o fhe hub by

the so-called shrinkage fitting. That Is, the clanp

ri ng subdtddteich 110, tdigl - wdh thed %r?@tﬂ@&’ir?c{sé Yrotor and
heat ed and expanded, and then cooled to shrink,
t her ebynaggiengi f iditssd e thi tat etbsdriesl fhd . outASE T gt Orence

the disk driving device with the above-nenti oned

conf icfurtdtsi dnib + héd colrtrgetridianiet ef i ttcahtes e theter

spacer and the disk has the displacenent
circumference of one end of the hub for preventing
fall off of the magnetic disk. An annular spacer is
fitted to the outer circumference of the hub and
disposed between the magnetic disk and the clamp ring
SO as to be pressed against the magnetic disk by the
clamp ring. Thereby, the magnetic disk can be fixed
with respect to the hub. The clamp ring is fitted to
the hub by the so-called shrinkage fitting. That is,
the clamp ring is fitted to the hub with being
previously heated and expanded, and'then cooled to
shrink, thereby being fitted with a desired fit.

According to the disk driving device with the

above-mentioned configuration, the contact diameter
center of the spacer and the disk has the displacement
with respect to the contact diameter center of the hub

and the disk due to the gap between the inner diameter

of the spacer and the outer diameter of the hub.
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25 with respect to the contact dianeter center of the

hub and the di sk due to the gap between the inner

di aneter of the spacer and the outer dianmeter of the
hub. Therefore, a nonent load is applied to the clanp
portion of the disk so as to deformthe disk. In the

case the disk is defornmed, deterioration of the head
positioning accuracy with respe@ t-o the disk, 5
deterioration of the recording accuracy, or the |ike

are brought about. The above-nentioned gap is

i nf | Ubreoesf oxsé gra fiaentt y1deyd the Sp@gei @dded hehdr oTems
accuracy of the spacer inner dianmeter, the size and

t he protess 1O aovairdicyk ofo tae thubdefven dhanetek, and the
the position of the spacer dianeter direction

posi tibifed i dhek 5 mRebirmedi metsrstrahkageof the head

fitting., In order to allevjate the center ,
disMQﬁ%ﬁﬁﬁﬂn%ﬂgrﬂﬁﬁqﬁﬁﬁﬁi%&ﬁﬂuﬁesﬁ?c¥st%eE%%s%$§kto

Ot o SRV 1 Hor GV i 0 S R fir O bt ch ke
oo ol el TR ®he parts aceuracy oo
hser 11 on 10 the Soster TS (TR HUE (300t ne

snal |siegsi ffcdritel gan, BRI ER SUMBRY F JHEdNVENTLON A, of

di sk drive device according to an aspect of the
i nvertheorspeargy iivessr alisqnath €, MROrs Ty i Hed ac b VEocess
and a substantially cylindrical hub configuring a 25
r ot ora G asp ot ttdek rotkatalier ol driest qaff v odnd atloé sosition
of the spacer diameter direction positioned at the
time of fixing by shrinkage fitting. In order to
alleviate the center displacement as mentioned above,
it is necessary to prevent the gap generation with
respect to the hub outer diameter by improving the
spacer inner diameter size accuracy. However, in this
case, the problems are involved in that the parts
accuracy administration is extremely difficult, and
the hub insertion to the spacer is difficult due to
the smallness of the gap.
BRIEF SUMMARY OF THE INVENTION
A disk drive device according to an aspect of the
invention comprises: a spindle motor having a pivot
and a substantially cylindrical hub configuring a
rotor and supported rotatably on the pivot; a disk

shaped recording medium fitted coaxially to an outer

circumference of the hub; an elastic annular spacer
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shaped recording nediumfitted coaxially to an outer
circunference of the hub; an elastic annul ar spacer

i ncluding a contact portion which is in contact with

the recording nmedium and nounted on an end portion of
the outer circunference of the hub with a gap; and a

ring shaped clanp nenber fitted to the end portion of

5 the outer circunference of thel hub by a shrinkage
fitting, the clanp nenber holding the spacer in a

state contacted with the recordi ng nedium one of the
spacernahddthanp aenmbact hasrahoengaitngi ot hi oonwhE€hwith
engages with the other nenber at the tinme of the 10

shri nka®)er¢¢e ¥4 g ored hencl amp mewbeed amdan hendtpertion of
of the spacer and clanp nenber has a gui de surface

whi chERD MRS G ¥ puherergag gt porkurivbtht hegapibend a

and guj des .the spacer in a direction wherein a center
of t He EDrTARAS Do UM BITRTE SHace i Wt deadvpeRtgon of

aspect or THEL | FUEAE B e Thar b T80 et Rbck o Srkage
appar@afus: i Sihg; X ' i ve_ device
accor%%%’%@éo#]p%ql%irﬁn%ﬁe oﬁ&gﬁ?l a?lr(%k%e%p?%e}fhjen a

case;s e achii he PeF {08 N 0rd & Q5 {18 | R0 PLRCESSHOYf the

on the recording nedium and a head actuator which is

arr angeccd N 4t CRERp anshbd®Mad Yars UWRLd Snd NS MBS which

with respect to the recording nmedium™ According to
anot lsrgappectitdf the dthentiaiber 25 ties et ide ps O Vi gEd

a nmet hod of manufacturing a disk drive device

conprahsi gk agss pf it ngrot Orteavd g peémimdér, and the other
of the spacer and clamp member has a guide surface
which contacts with the engaging portion of the member
and guides the spacer in a direction wherein a center
of the contact portion of the spécer coincides with a
rotation center of the hub.

According to another aspect of the invention,
there is provided a disk apparatus comprising: a case;
the disk drive device according to any of claims 1 to
5, arranged in the case; a head which performs
information processing on the recording medium; and a
head actuator which is arranged in the case and
movably supports the head with respect to the
recording medium.

According to another aspect of the invention,
there is provided a method of manufacturing a disk
drive device comprising a spindle motor having a pivot

and a substantially cylindrical hub configuring a
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and a substantially cylindrical hub configuring a

rotor and supported rotatably on the pivot; a disk
shaped recording nediumfitted coaxially to an outer
circunference of the hub; an elastic annul ar spacer
including a contact portion which is in contact wwth 5
the recordi ng nedium and nounted on an end portion of
the outer circunference of the ub with a gap; and a
ring shaped clanp nenber fitted to the end portion of
the outer circunference of the hub by a shrinkage
fittimgtor hened| swppoender rookdilbpytbe spacpivbd; aal@isk
state contacted with the recordi ng nmedium the nethod
conpriBnRe ¥¢¢e¥dyng Heedenr fi higededdami blyheooateputer
circunference of the hub of the spindle notor

nount§ g e SeReRrobnt e avlehdepost 2 ohl of anhelant spacer

15 circ nﬂgrence of the hub wyth a gap and, bri ngi ng ,
the TEMtHECI Dot tTUNBFE tHRL shAR 1R chht Bt CMEACEhEith

i j d.fitting the cf b the,
endpott oo e Bttt o P Rrer el of TheeRoPhydon of
nd ot | of T oy

ngagh hG O] O Uy At S She B TR Shebe? afw (Red @

| anp yebeshdd @ O dearsos f age PLovi dedy, newgpgwfgn of

so as to gufﬂ% the spacer In a direction ere

cent ehefouter coint At PUEAEOH Of chdien SPasEr a C%P?ﬁﬁ':?%e
with a rotation center of the hub for positioning. 2

BRI EF iDESCR} PTHIEN ORarfHEnSERAERAL. M EWS e TéR ERAW NG
The acconpanyi ng drawi ngs, which are incorporated in
and ¢orstd taane ae i twiofh tttee speodfdiag irmedium, the method
comprising:
fitting the recording medium to the outer
circumference of the hub of the spindle motor;
mounting the spacer onto an end portion of the outer
circumference of the hub with a gap and bringing the
contact portion of the spacer to contact with the
recording medium; and fitting the clamp member on the
end portion of the outer circumference of the hub by a
shrinkége fitting, and at the time, contacting an
engaging portion provided on one of the spacer and the
lamp member with a guide surface provided on the other
S0 as to guide the spacer in a direction wherein a
center of the contact portion of the spacer coincides
with a rotation center of the hub for positioning.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated

in and constitute a part of the specification,
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illustrate enbodi nents of the invention, and together

with the general description given above and the

detai |l ed description of the enbodi nents given bel ow,

serve to explain the principles of the invention. 5

FIG 1 is a perspective view show ng a hard di sk

drive (hereinafter referred to as an HDD) according to

a first enbodi mrent of the preserd i-nvention; FIG 2 is

an expl oded perspective view of the HDD; 10 FIG 3 is

a plan view showi ng a case and the internal structure

of t hel HDE, r R G eroddimecr 9SSE SElg | DMdén¥i 6M, Ohndiheogether
HDD taken along the line AAAin FIG 1; FIG 5 is a

si de Widw Shoviere vat adé et r dynaon cgldén palessarend the
generating section of a fluid bearing in the HDD

FI G %et‘r%lg]ae%r%%c%@éﬂ@haq)fv‘ﬂéfw hlond rgerat $ hg Lsen below,
dynam c_pressure generating section of a fluid bearing

in t e R PRy TRe P bxpirY pbrspecinventien
showi ng a Lsk,drive device of the, HDD,, FIG 8 is a
cross-gect$%%al1v}%m?s%%ﬁf%%c%ﬁ%?aﬂbewnﬁﬁﬁﬁ?n%fatﬂ@rd disk
di sk gri j ' e;_F 9is a
croséggg§$i%%gééﬁ%£béﬁhﬁéiégﬁﬁg'%%%%%s%%b$§55r%%%%§dlng to

of the disk didysutificerr Rk dibdend Glpsse pel! onal

view showi ng the assembly process . drive
device; FIEG112i5s skl &5t S8Ed | POALp¥EEWSNOERI0R the

di sk
HDD;

FIG. 3 is a plan view showing a case and the
internal structure of the HDD;

FIG. 4 is a cross-sectional view of the HDD taken
along the line A-A in FIG. 1;

FIG. 5 is a side view showing a radial dynamic
pressure generating section of a fluid bearing in the
HDD;

FIG. 6 is a cross-sectional view showing a thrust
dynamic pressure generating section of a fluid bearing
in the HDD;

FIG. 7 is an exploded perspective view showing a
disk drive device of the HDD;

FIG. 8 is a cross-sectional view showing a clamp
member of the disk drive device in an enlarged state;

FIG. 9 is a cross-sectional view showing the
assembly process of the disk drive device;

FIG. 10 is a cross-sectional view showing the

assembly process of the disk drive device;
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drive device for a HDD according to a second

enbodi nent of the present invention; and FIG 12 is a
cross-sectional view showing a disk 5 drive device

for a HDD according to a third enbodi nent of the

present invention. DETAILED DESCRI PTI ON OF THE

I NVENTI ON Hereinafter, with reference to the

drawi ngs, an HDD accordi ng t-o an enbodi nent of the
present 10 invention will be explained in detail. As

shown in FIGS. 1 and 2, the HDD conprises a case 10

in the forFI®&f alsilbbstanrbaklyececbaagyuvaewbexowand a disk
rectangul ar control circuit board 12. The case 10

cont ednkVe adevlse neabea sHDRhachonili hg beo dessecbed 15
later. The circuit board 12 is overlapped on the

out erSTRRF RN B Of hEhe aRBegent Theveraseonn and t he

circuit boggg ﬁﬁ%each have a length L of 32 nmand a .

wi dt h W of ' ASt Ai ckReSsSechionadt VievupBovhag a disk
conbi hes_t he case and t ontrol .circuit board ranges,

20 fr%g% et%?%&?ﬁn %ﬂeaPﬁ?ék%%%%rqi?% %%j%s?%ﬂr?o?mgOdlment

€. 0..,of t dependi ng on the nunber
B PERT v

of disks n the case. As shown in FIGS. 2

to 4, the casepkQ GHMPHERR BT IdN Yr & lll\llﬁ%’lglﬁtl a

second shell 10b that have 25 substantially equ

di mensi onsHedéenditet, apdtsesondrenbel ts 408 apgwifhs, an
are substantially rectangular netallic structures,

whi ¢ HTaveec b oeved | 5o s@itt - etfb @i hdvet rof esipechi&€ent
peripheral edge portions. The shells 10a and 10b are
ar r angeteftaicdmgy ebk oot drgrl avindid t hei detail.

As shown in FIGS. 1 and 2, the HDD comprises a
case 10Iin the form of a substantially rectangular box
and a rectangular control circuit board 12. The case
10 contains various members, which will be described
later. The circuit board 12 is overlapped on the
outer surface of the case 10. The case 10 and the
circuit board 12 each have a length L of 32 mm and a
width W of 24 mm. A thickness T of a structure that
combines the case and the control circuit board ranges
from 3 to 6 mm. The thickness T is adjusted to, e.g.,
about 3.3 mm or 5 mm, depending on the number of disks
to be held in the case.

As shown in FIGS. 2 to 4, the case 10 comprises a
first shell 10a and a second shell 10b that have
substantially equal dimensions. The first and second

shells 10a and 10b are substantially rectangular

metallic structures, which have sidewalls set up on
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peri pheral edge portions opposed. A belt-shaped sea

menber 16 is wound around the peripheral edge portions

5 of the shells 10a and 10b. The seal nenber 16

connects the peripheral edge portions of the shells

and seals a gap between them Thus, the case 10 is

formed having the shape of a rectangul ar box. The

bottom surface of the first sheld 20a fornms a 10
rectangul ar nounting surface 11. Four corners of the

case 10, including the corners of the nounting surface

11, arleiounespechive cpecuplerat ceddbusortbenseal The shells
menber 16 that is wound around the peripheral edge

por t i BPa odnd hklk azee 19r ranpeadveat g f eaon bet hgrdatragedheir
15 by the corners of the case, and air-tightness is

pr evetR P e i A%y Powketers byrposedng bfbehe-shaped seal

menber. Int case 10, a plurality of support posts '
18 a{?eénkb‘?lbvf%ejds ofP\IKE %?‘i“b‘ﬁeF}é‘F ReHEPPOFR L oAdee PRBtions

20 c ..,Each s o) pos has_a proxjmal end fixed
to t%%gﬂﬁﬁ%rss%#?%c%é%fa?%e%$?rstT%%e??aao%egﬂﬁri§6set
subst ' [ - ' r_surface o he
SUbSAAALY LA AL o the Lanero Ul 808 OF LS oriis
posi tdaN, séh tARPegh hab e Serd ﬂ@g.'nTﬂQ%,nPHQt&§ge2§O is
surface 11 and extends Into the post. e case

cont afdsnead regnEtd ceith skhadfe o £ Sectalg@Pat NEhx,

di anmeter, for use as an information recordi ng nedi um

a di sk driTee devttcen 2dur fac@goet tie headt 2dhednNd18a forms a

carriage 26. The spindle notor 22 supports and

r ot ateCianegwli sk . maet g et tadwalll 24 Four corners of the
case 10, including the corners of the mounting surface
11, are rounded in a circular arc. Thus, the seal
member 16 that is wound around the peripheral edge
portion of the case 10 is prevented from being damaged
by the corners of the case, and air-tightness is
prevented from being lowered by lifting of the seal
member.

In the case 10, a plurality of support posts 18
are provided on the peripheral edge portion of the
case. Each support post 18 has a proximal end fixed
to the inner surface of the first shell 10a and is set
substantially upright on the inner surface of the
first shell. Corresponding to each support post 18 in
position, a tapped hole is formed in the mounting
surface 11 and extends into the post.

The case 10 contains a magnetic disk 20 of, e.qg.,

0.85-inch diameter, for use as an information
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is used to wite and read information to and fromthe

5 disk. The carriage 26 supports the nagnetic head 24

for novenent with respect to the magnetic disk 20.
Further, the case 10 contains a voice coil notor
(hereinafter referred to as a VCM 28, a ranp | oad
mechani sm 30, a solenoid |atch 32, a board unit 34, 10
etc. The VCM 28 rotates and posidions the carriage

26. The ranp | oad nechani sm 30 unl oads into and hol ds

the magnetic head 24 in a position off the magnetic

di sk Péceheing hreeditan, i s dbykeddt dvé heepecé phef ak QdgBetic
portion of the disk. The solenoid latch 32 holds the

15 cat¢adged2600é a shuntageskéi onThdhephoatd motor 322
has a head I C and the like. As shown in FIGS. 3 and 4,

the dPERPWFTeABVIRRAtO thel dbek. a Bpe modenebiorhead 24
nnunted on éhe first shell 10a, The spindle notor 22

has a9 360 Whith 264 5239 xbf @ H@ HEOR nherakdr faee the

ft t.,shell 10 et bst anti al
oty rix“ffi%ﬁ%aar@n%‘ge O RERTNT G | maalobhpdieed 24

et or e 157 COraued | o IR oeB i A4 e rhias Ehe20-

exte l'y screwed S

pi votpr 3 Hesr duahd Yo S4PPOF t@&\tgﬁnQVat aJ[(]lié rc% f‘ tor

second shell’s 10a and 10b tanti Fica

hub 4@he wéi e t SONBEFd 14 B & 49T 4 vmy%@ta@'yamp load
supported on the 10 pivot 36 by a fluid bearin

Specidaradr ism r3tyg a sdwpath fd angecHenbers b?&?rd 3@@1@@4
coaxially fitted on the both end portlons of the
pi votet36. Thee iViMNer28 rotates and positions the carriage
26. The ramp load mechanism 30 unloads into and holds
the magnetic head 24 in a position off the magnetic
disk 20 when the head is moved to the peripheral edge
portion of the disk. The solenoid latch 32 holds the
carriage 26 in a shunt position. The board unit 34
has a head IC and the like.
As shown in FIGS. 3 and 4, the disk drive device
21 includes a spindle motor 22 mounted on the first
shell 10a. The spindle motor 22 has a pivot 36, which
is fixed to the inner surface of the first shell 10a
and set substantially upright on it. An extended end
of the pivot 36 is screwed to the second shell 10b by
a fixing screw 37 that is externally screwed into the
second shell. Thus, the pivot 36 is dually supported
by the first and second shells 10a and 10b.
A substantially cylindrical hub 43, which

constitute a rotor, is rotatably supported on the
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surface of the hub 43 is forned in a shape 5
corresponding to the shape of the pivot 36 and the
flange nmenbers 38a, 38b so as to face the sane with a
m nute gap of about 2 to 15 pm defined therebetween.
The m nute gap between the pivot 36, and the flange
menbers 38a, 38b and hub 43 is filled with a [ubricant
10 40 as a dynamic pressure gengPating fluid. A radial
dynam c pressure generating section 66 1is provided in
the m nute gap between the outer peripheral surface
of trﬁﬁxﬂW036Q@yamdeMEdimﬂeringircﬂpéetﬁﬂthalysUEigge
of the hub 43. A thrust is dynam c pressure generating
sect i YrewEd | Slangergpenpers ha8ai nddle gop besweehlyhéitted on

upper_surface of the |ower flange nenber 38a and the
hﬂgAffe/QPEﬁuﬁﬁgi?P?ﬁ{Qn%,Oft%%er%HV%ﬁ d9nanflee inner

t ction 66_has a plurality of
P adi aTC e ¢ preRSiie Gank? af e HEE S0 rboveard7.
. g., [ ooves., forne n the outer
veri S I PANE & VU h et S .%ewgmf =l onl che
dynam ti oves, 67 rmed over
the entiTs artiferonce oif TTe BTvEl HEo%i dipyeLf it ch

i n the it WEerentdadudi s ecd i on. |, Whede I ey hib 43,1 Sycen .

25 rotated, the radial dynam c pressure generating

gr oovEe: Grirgenergde ddevebatRe PIessuse, i dnd hend adi ghge
direction by the [ubricant 40 filled in the nminute -
11 gembeAss sittawn 38b Ar@ Mub tde tdrfstislynantie a lubricant

pressure generating section 68 has a plurality of
thrutO as a dynamic pressure generating fluid.

A radial dynamic pressure generating section 66
is provided in the minute gap between the outer
peripheral surface of the pivot 36 and the inner
circumferential surface of the hub 43. A thrust
dynamic pressure generating section 68 is formed in
the minute gap between the upper surface of the lower
flange member 38a and the hub 43. As shown in FIG. 5,
the radial dynamic pressure generating section 66 has
a plurality of radial dynamic pressure generating
grooves 67, e.g., herring bone grooves, formed on the
outer peripheral surface of the pivot 36. The radial
dynamic pressure generating grooves 67 are formed over
the entire circumference of the pivot 36 side by side
in the circumferential direction. When the hub 43 is
rotated, the radial dynamic pressure generating
grooves 67 generate the dynamic pressure in the radial

direction by the lubricant 40 filled in the minute
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dynam c pressure generating grooves 69 fornmed on the 5
upper surface of the flange nenber 38a. The thrust
dynam c pressure generating grooves 69 conprises
herring bone grooves fornmed side by side in the
circunferential direction around the pivot 36. Wen
the hub 43 is rotated, the thrust dynamc pressure 10
generating grooves 69 generate ihe dynam c pressure in
the thrust direction by the lubricant 40 filled in the
smal |l gap. As shown in FIGS. 3, 4, 7 and 8, the
magnetae. disk 20 is fitted coaxially to the end
portion on the 15 second shell 10b side of the hub
43. A rin¢Ashapedn clanpBlepr 6ngti8® skrvsngdasamisppressure
is fitted to the end portion of the hub 43 and a

cl anP R YT sSe451edtf dahed hebural byerof hehehatbp

spring 80.. An _annul ar flaqge 82 is formed integrally

to t /MU £ PUrT | STt S P A%e 3%l af @F @A on the

o 20l g BT o0 A1 of e ol g o, sheved prplgetion.
port Lo Aol ool Ly tddbe £l alhon e

por t irQs0fng e HBRgNEs dfe 25 b 20 @dy ¢ hey gl am sprd ng
80 are pressed by the clanp ring 44 for preventing

the faldcwoiferddyieoyeliredttton NESukd AT SI€M I 86,  When
edge portion of the magnetic - 12 disk 20 is forced

by thehelranp SpringBatiedt hehaxiotus did@einde Ofet bere

pi vot 36 so as to be pressed against the disk placing

port iganegRtging rerdnie st %9 Weretyte the dynamic pressure in
the thrust direction by the lubricant 40 filled in the
small gap.

As shown in FIGS. 3, 4, 7 and 8, the magnetic
disk 20 is fitted coaxially to the end portion on the
second shell 10b side of the hub 43. A ring shaped
clamp spring 80 serving as a spacer is fitted to the
end portion of the hub 43 and a clamp ring 44 is
fitted to the hub 43 over the clamp spring 80. An
annular flange 82 is formed integrally to the middle
portion of the hub 43 and a disk placing portion 81
formed of a ring shaped projection is provided on the
flange 82. The disk placing portion 81 is formed
coaxially with the rotation center of the hub 43. The
inner circumferential edge portion of the magnetic
disk 20 and the clam spring 80 are pressed by the

clamp ring 44 for preventing the fall off. Moreover,

the inner circumferential edge portion of the magnetic
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the magnetic disk 20 is fixed to the hub 43 and 5
supported rotatably with the hub. The elastic clanp
spring 80 is made of for exanple a stainless steel.

The clanmp spring 80 integrally conprises an inner

hol e 80a through which the upper end portion of the

hub 43 is inserted with a 10 gap, an annul ar cont act
portion 87 |ocated on the radi akly-outside of the

i nner hole, and an outer peripheral rimportion 86

di sposed coaxially with the contact portion 87 and

the rdidikally butSedeedfby hehe cohdract spoindg o0 87n The axial
contact portion 87 has an arc 15 shaped cross section

proj et TeRfF o d e mEgplet3€ sdiazk RO b threseed against
projecting end and elastically contacts wth the
innertQﬁr%aﬁ#eﬁ¥ﬁﬁ}%ﬂ Refel poret ot Bie tihel ndgnet Teereby,

di sk 20 face. The outer. perjpheral rimpart_ 86
clors15tti %tsnga;grg%tje% Jg?]ﬁgﬁ(golrgi%h’?%‘gat? ot R }?‘%’eﬁ%a@%‘a
ith rin 4. The, cl ri.,ng 44 serving as
¥Mhe csltl‘gj%océntge ejfolif%‘f‘?w rf%]dt}? n%%\ng %gl ar sha\rgle \g/]vith
th ' I . SPr . 80 r
oo o orag s Ppelle LLgnb! SR ARI 400 EDnallof fothe

cl ameaaidng B0snepch dgd bea2b, fofed. ihh $he; 52780

material but they may be fornmed wth materials

di f f eirerdg fa101y eosp ot des $0 1hadr thele WO LI 3t Sug@Mwhich
be selected freely. The clanp ring 44 13 incl udes an

i nnerthe npderean i pdrisict act dda Hubt£8l i ihséheed with a

outer peripheral surface of the upper end portion of

t he HIHP 43N anhal daperrethgui persied at'e Udbated on the
radially outside of the inner hole, and an outer
peripheral rim portion 86 disposed coaxially with the
contact portion 87 and the radially outside of the
contact portion 87. The contact portion 87 has an arc
shaped cross section projecting toward the magnetic
disk 20 with the projecting end and elastically
contacts with the inner circumferential edge portion
of the magnetic disk 20 surface. The outer peripheral
rim part 86 constitutes an engaging portion 86a to be
engaged with the clamp ring 44.

The clamp ring 44 serving as the clamp member is
formed in an annular shape with the same material as
the clamp spring 80, for example, a stainless sﬁeel.
The clamp ring 44 and the clamp spring 80 need not be
formed with the same material but they may be formed

with materials different from each other so that the

materials can be selected freely. The clamp ring 44
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formed on the outer peripheral edge portion on the 5

side facing the clanp spring 80 and di sposed coaxially

with the hub 43. The clanp ring 44 is fitted to the

end portion of the outer circunference of the hub 43

by the so-called shrinkage fitting. That is, the

clanp ring 44 is 10 fitted to the hub 43 by desired

fit by fitting the clanp ring 18 the hub with being
previously heated and expanded state and then cool ed

down for shrinking the clanp ring. Then, the guide

sur f aicrec Udde ofan hend angi reimfle Adnecoat ast stk hatheritted
engagi ng portion 86a of the 15 clanp spring 80 and
presseisth Hehe | aupe sprénipBdradb shefacmgoét tke diske20end
side via the engaging portion 86a. At the tinme of
asse® i ePn et dilsk @il v&3 devidea Papenedshiohfei auEF&-e 44b
9, figrst, the nqgnetic disk 20 is fitted to the outer

ci r curtStEhcd df 1% MU e Rr Hphe Rl 2004pi ReFeiabt or phe

as well . as.the inner circunferenti eqdge, portion of |

the |GWET %ﬂﬁ%?ﬁxﬁhﬁ T HE e giet 12 %ﬁsﬁngigl 38ed epaxially
t he dj [ ppftion 81. Then, the clanp spring

80 ighﬁgbﬁ?§§*§%3t e outer circunference of the end

portion OfTﬁémbf%mb4§iM6tb4aigaPi@ggdtbﬁtg?%fgﬂ&aﬁgrtion of

portion 87 of the clamp”spring is broug .
cont ate Witk hel danefe £k caInd eremd i dhp eﬂﬁ%{?%ﬁé 0859fa11ed

t he upper surface of the magnetic di sk 20. -
Ther esdftierkaddet icdtaigy S i nth&kd is, fild edldmpt henQuUL BT i 5
circunference of the end portion of the hub 43 from
above ytacheesrienkage 43 thy ndesfted heit ive, £ ast SheWohe
clamp ring to the hub with being previously heated and
expanded state and then cooled down for shrinking the
clamp ring. Then, the guide surface 44b of the clamp
ring 44 contacts with the engaging portion 86a of the
clamp spring 80 and presses the clamp spring 80 to the
magnetic disk 20 side via the engaging portion 86a.

At the time of assembling the disk drive device
21, as shown in FIG. 9, first, the magnetic disk 20 is
fitted to the outer circumference of the hub 43 of the
spindle motor 22 as well as the inner circumferential
edge portion of the lower surface of the magnetic disk
is placed on the disk placing portion 81. Then, the
clamp spring 80 is mounted on the outer circumference
of the end portion of the hub 43 with a gap and the
contact portion 87 of the clamp spring is brought into

contact with the inner circumferential edge portion of

the upper surface of the magnetic disk 20.
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in FIG 10, by noving the clanp ring 44 toward the 5
clanp spring 80 side in a state with the guide surface
44b bringing into contact with the engagi ng portion

86a of the clanp spring 80, thus the tapered guide
surface 44b and the engagi ng portion 86a are noved
relatively. Thereby, the clanp spring 80 is guided 10
and positioned to the direct+onlfith the center of the
contact portion 87 of the clanp spring 80 coinciding
with the rotation center of the hub 43. By the
abové-rrerdd orved priceesismg heinqin®t i<ificutdderienttited outer
edge portion of the nmagnetic disk 20 15 is clanped

bet wedrF auns edissicepl e e pord irer8ilorofoft Heheh bkt 3 Jinticom
the contact portion .87 of the clanp sprin 80 so that
the PRI IRY il Srirkagaxd ditingi xdtt ttere thigngu@s shown

43. At the s time, according to the relative
vt G T et e St o i L G theEhe

i i __the cent f th tact .
cors b e P i PR Ui i ids Akt dg ey ace
ith t af.i ; - 3 th ter.
i e Salon GRS Lo b 3% G FOLE .
di ametey ey &farﬁ&%ﬁﬂ@ﬁp,“ﬂ}ﬂlssoc}?en%atg@rﬁ guide

magneti ¢ di sk 20 coincides Wth the contact "di aneter

cent eyurdfaddhel a8 angd érhfagmgmid&idirskae?@ S thted
the magnetic disk 20 is stably supported wi thout a 15

genenatliatg vidfyor methiearelnf, tites reElgned i o dirsk.8 0Asi $hpwded

in FIG 4, a ring shaped permanent
and positioned to the direction with the center of the
contact portion 87 of the clamp spring 80 coinciding
with the rotation center of the hub 43.

By the above-mentioned process, the inner
circumferential edge portion of the magnetic disk 20
is clamped between the disk placing portion 81 of the
hub 43 and the contact portion 87 of the clamp spring
80 so that the magnetic disk 20 is coaxially fixed to
the hub 43. At the same time, according to the
relative movement of the tapered guide surface 44b and
the engaging portion 86a, the center of the contact
portion 87 of the clamp spring 80 coincides accurately
with the rotation center of the hub 43 and the center
of the disk placing portion 81. Thereby, the contact
diameter center of the clamp spring 80 and the
magnetic disk 20 coincides with the contact diameter
center of the hub 43 and the magnetic disk 20 so that

the magnetic disk 20 is stably supported without
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magnet 46 is fixed to the end portion on the first
shell 10a side of the hub 43 and di sposed coaxially 5
with the hub 43. The spindle notor 22 conprises a
stator core 47 nounted on the first shell 10a, and a
plurality of coils 48 wound around the stator core
such that the stator core and the coils are di sposed
on the outer side of the perfaneht fAagnet 46 with a 10
gap. An annul ar shielding plate 50 is nounted on the
first shell 10a and di sposed between the coils 48 and
t he regreatdtcird sde 2fcmakhieor idBttishahd gridal hagi sk .
plurality of through holes (not shown) facing the
| ower sur flazestofwit hen UEG. 16, 43. rigtsleapédepefmanent
mounting the magnetic disk 20 and the clanp ring 44 on
the MagEE 40 sippoirtachda dehaserd Ryt can de imsefiest
outside of the case 10 _through the through

Lglognsst‘“@]asl% %dﬁ thee fgﬂFbk“zt% angy *’%O%‘E%OTWF"@F‘MY
d. T 0 20
g T S A ad S AT A 3 e iR ches

b
hgsrhg fﬁs ead actué{or |né?q%5%:%L earﬁ%gtggg% T Rkl
22 BuntLed 3 dhe.dinery ritw&gg& ol 1AL de 208 Lcore

10a. 25 The bearing ass conprises a pivo

pr 0V|sdﬁ,dl tHd GHe %m‘&%@riﬁd Wid c‘fc?ﬁf’@‘%ré 0idSosed

i nner surface of the first shell 10a, and
cyl i ndy ittad ocutkh Sdl&ﬁé/%ﬁ%H@t@éMIyerS&m%ﬁ@Q by hhen a

pivot 53 via a pair of bearings. The extended end of
the giapot 331 issinular shielding plate 50 is mounted on the
first shell 10a and disposed between the coils 48 and
the magnetic disk 20.
The first shell 10a has a plurality of through-
holes (not shown) facing the lower surface of the hub
43. At the time of mounting the magnetic disk 20 and
the clamp ring 44 on the hub 43, a supporting rod as a
Jig can be inserted from the outside of the case 10
through the through holes so as to support the hub 43
by the supporting rod. Thereby, the magnetic disk 20
and the clamp ring 44 can be mounted without damaging
the fluid bearing.
As shown in FIGS. 2 and 3, the carriage 26 having
the head actuator includes a bearing assembly 52
mounted on the inner surface of the first shell 10a.
The bearing assembly 52 comprises a pivot 53 provided
upright perpendicularly with respect to the inner

surface of the first shell 10a, and a cylindrical
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screwed to the second shell 10b by a fixing screw 56
screwed fromthe outside of the second shell 10b. 5

Thus, the pivot 53 is supported by the first and

second shells 10a, 10b fromthe both sides. The

beari ng assenbly 52 serving as the bearing is arranged
side by side with the spindle notor 22 in the

| ongi tudi nal direction of the case 420. 10 The carri age

26 includes an arm 58 extending from the sleeve 54,

an el ongated pl ate shaped suspensi on 60 extending
formsleed sidalrematafl ¥ heupportadicb@ tiseIppPOvdt NY3 via a
frame 62 extending fromthe sleeve 54 in a direction
oppostaier t@f theamirmys Thel mageret éndédaen@4o5thes pivot 53 is
supported by the extended end of the suspension 60

via &Y Sarthg mrcardwiel Th0bratgne | £1kbag 2drew 56
is applied H%p a predeterm ned head | oad toward the

surf edfe<¥m Pagrer | LW ief sdke 20f byne heesnrd nghe bk ck0bf
t he spensi,on 60. A voice coil 64 nstituting a 20

part slg’flpﬁ’het%l\ﬁjz‘g)ti sé?i %f??ﬁ%ﬁ?%‘??@yt%h? h’:elIgSt and
supp i foame 62.4.Th f r [ e

car r%%dea}g% gar ounsg lot%'ee]b%ég%lzn%n a@g%r%g(%@S c%gnbri%%%

a paide i MPkess &b 1y iB(Zedsé:’f\ffrtﬂf fdrste S@@Ailr}%als arranged
h d a magnet

facing with each other 25 wth a gap, an

(not sty fdxegd ikt hehe | SPRE BN SES 052 ong ©fet he

yokes and facing the voice coil 64. By energizing the

voi celargjit il ndhediredt iqrardf agee 26ads 1®! at ed

between a retreated position shown in FIG 3 and an

operati on Posicdoniaye the includes an arm 58 extending from
the sleeve 54, an elongated platé shaped suspension 60
extending form the distal end of the arm, and a
supporting frame 62 extending from the sleeve 54 in a
direction opposite to the arm. The magnetic head 24
is supported by the extended end of the suspension 60
via a gimbal part (not shown). The magnetic head 24
is applied with a predetermined head load toward the
surface of the magnetic disk 20 by the spring force of
the suspension 60. A voice coil 64 constituting a
part of the VCM 28 is fixed integrally to the
supporting frame 62.

The VCM 28 for rotating the carriage 26 around

the bearing assembly 52 comprises a pair of yokes 63
fixed on the first shell 10a facing with each other
with a gap, and a magnet (not shown) fixed on the

inner surface of one of the yokes and facing the voice

coil 64. By energizing the voice coil 64, the
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surface of the magnetic disk 20, and positions the
magneti ¢ head 24 on a desired track of the magnetic 5
di sk 20. The el ectronmagnetic latch 32 fixed on the
first shell 10a latches the carriage 26 noved to the
retreated position and prevents the novenent of the
carriage 26 fromthe retreated position to the
operation position at the tiae am external force such
10 as the inpact is applied to the HDD. The |anp | oad
mechani sm 30 conprises a lanp nenber 70 fixed on the
i nnercaurfame 26 iherdtatsed lsdieldeh Oa facrogrédeposition
circunferential edge of the nmgnetic disk 20, and a
tub BhEK elddli S § oF mrdear ok satal orrgo it ide on the
suspensi on 60 so as to serve as an_ engagi ng nenber.
The |SHR 3RSt TR iRe g ted sk behdi ard adpsHEkons the
nmenber and has a surface 73 which is designed to
TS meadi

engad® dit% P\t iheed R syl e iagnetic
tated f t ' [ nf tjal 20 fi f
the dTSR 701 0 (e FEAT CHIREROSTT | HtDh 24 ne AR siethe

of t I'}_e_LJ%Lg Sn e '1355”%/%@%%&41%}(@9&?}#%% edi %% r%é)v?c%gteo the

tube 72 1s engaged w e |lanp sur

| anp peihert . p A {deard fﬁ}?@vé‘rpt@ytﬁ{ﬁnéoxé%ﬁéﬂ@aéf Ohe

of the |anp surface so as to carry out

unl oaghi g perad i rowitider dagnetde heatk 24, 48 the
time the carriage 26 is rotated to the retreated

posi tdpmrattiven tpde A2 drs StpHes tethent hexd s BUF$BE€ such

18 73 of the lanp nenber 70 so that the magnetic head

24 ies reientiaipredt i s applbied avaytlie ofdDhe magnetic

di sk The lamp load mechanism 30 comprises a lamp
member 70 fixed on the inner surface of the first
shell 10a facing the circumferential edge of the
magnetic disk 20, and a tub 72 extending form the
distal end of the suspension 60 so as to serve as an
engaging member. The lamp member 70 is formed by
bending a plate member and has a lamp surface 73 which
is designed to engage with the tub 72. When the .
carriage 26 1s rotated from the inner circumferential
portion of the disk’20 to the retreated position on
the outside of the outer periphery of the magnetic
disk 20, the tube 72 is engaged with the lamp surface
73 of the lamp member 70, and then lifted up by the
inclination of the lamp surface so as to carry out the
unloading operation of the magnetic head 24. At the

time the carriage 26 is rotated to the retreated

position, the tub 72 is supported on the lamp surface



10

15

20

25

20 surface. The substrate unit 34 has a body 34a that

is 5 formed of a flexible printed circuit board. The

body 34a is fixed to the inner surface of the first

shell 10a. Electronic conponents, such as the head

IC, a tenperature sensor, etc., are nounted on the

body 34a. The substrate unit 34 has a nmain flexible
printed 10 circuit board (hereibafter referred to as a
main FPC) 34b that extends fromthe body 34a. An
extended end of the main FPC 34b is connected to that
part of dhechedranm@mgesne Wl Chss stisat uai€dnaeset tdehead 24
beari ng assenbly 52. Further, the extended end of the

mai n 115 MRRQ Aindd vormeztaitk edwey rfcah| yhe onddmeetic disk
magneti c head 24 by a cable (not shown) that is

| ocat<t B fakearm 58 and the suspension 60. A

connector 34c for connection with the control circuit

board 12 i ntiitetPoh ikt bdf t oRS surPady dfat heabody

ft 20 subst nit 34., Th f 34c i

expoSRF TS The Mo H St TGS 191 Bt heP$aTat shap| body
10a t ! ; [ [ [ hell ., The,

coﬁt r%{aocb:&?g:cfulﬁ{&gg%]%tﬂaﬁ{)fi% %%é%?srcg%i %he b]:g%ﬁ;%? %’}%ell

a recltc%ngulEﬂreéef&ﬁwr&rﬁmew%%sé&?sgé%@' }lmé(agtqﬁ@! a

to the nounting surface 11 of the ~case 10 in |eng

and Weidb ratheriiddlg, seid acesdd n@intde §3s€ndOobdy 34a.
formed having circular protrusions 19 70a and 70b

t hat Toy raspomnchtied driter sSPd i€ A0hPIn 221 eifl éherinted

beari ng assenbly 52, respectively. The
circuit board (hereinafter referred to as a main FPC)
34b that extends from the body 34a. An extended end
of the main FPC 34b is connected to that part of the
carriage 26 which is situated near the bearing
assembly 52. Further, the extended end of the méin
FPC 34b is connected electrically to the magnetic head
24 by a cable (not shown) that is located on the arm
58 and the suspension 60. A connector 34c for
connection with the control circuit board 12 is
mounted on the bottom surface of the body of the
substrate unit 34. The connector 34c is exposed to
the mounting surface 11 of the first shell 10a through
an opening in the first shell.

The control circuit board 12, a printed circuit
board, is a rectangular structure that is
substantially equal to the mounting surface 11 of the
case 10 in length and width. The mounting surface 11

of the case 10 is formed having circular protrusions
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control circuit board 12 is formed having circul ar
openi ngs 72a and 72b that correspond to the 5
protrusions 70a and 70b, respectively. Four corner
portions of the circuit board 12 are obliquely cut at,
e.g., 45 degrees to each side, and individually form
notch portions 77. A plurality of electronic

conponents 74 and a connectof 719ar€ nounted on the 10
circuit board 12. Further, a flexible printed circuit
board 76 for electrical connection between the HDD and
an exitH rald deb cehdts cofresd@tt tio titee dgidle host sk 22
12. It is drawn out fromone short side of the

ci r cuind bdwr el irandasegiinal 32y ofsporiect oy . 15The
termnals 75 are formed on its extended end. The

cont rINE e T By dPard sl Dviey | apper dr ey circular

mounti ng surface 11 of_the case 10 and screwed to the

first® 195 02 i dH strRew 2 AR SRAY e, Ehhe
[ it b d 12 is | t ith its f ' 20
o e SR A2 B SRR A s e epner
th i f 1, T 1 t
ciECER#n%%g%ﬁsl tﬁ§§é%%%%%%:d§%gﬂfﬁ%?%g%%é% 0¥£§%%¥rﬁ§t at,

substd af e up tdé)tfree-rg]eccpcgé%}l ROY 4 d ,o%'lc??ir?djb\%)gfudgw form

corner portions ~ 25 of the control circuit

are siduwsd esbrcisd£spondiNg 1 el vi dpad 4 Ye Tt hsn four

corner portions of the nmounting surface 11. Thus, the
four corp@ter2s POrandns @nidre MOUTT | e swsdced 1dn the

are exposed to the outside w thout being covered by

t he ciirmumiit bosgxd 12. Further, a flexible printed circuit
board 76 for electrical connection between the HDD and
an external device is connected to the circuit board
12. It is drawn out from one short side of the
circuit board 12, and a plurality of connector
terminals 75 are formed on its extended end.

The control circuit board 12 is overlapped on the
mounting surface 11 of the case 10 and screwed to the
first shell 10a with screws. As this i1s done, the
circuit board 12 is located with its four sides
aligned or coincident individually with four sides of
the mounting surface 11. The connector 71 on the
circuit board 12 is connected to the connector on the
substrate unit 34.

The notch portions 77 at the four corner portions
of the control circuit board 12 are situated
corresponding individually to the four corner portions

of the mounting surface 11. Thus, the four corner
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The corner portions of the case 10, including the four
exposed corner portions of the nounting surface 11, 5
individually constitute retaining portions 78 for

hol di ng the case wi thout contact with the circuit

board 12. According to the HDD with the

above-nentioned configuration, the contact portion 87

of the clanp 10 spring can easi2§y be centered by the
engagi ng portion 86a provided in the clanp spring 80

and the guide surface 44b provided in the clanp ring

44 f odiidiang £ tite: el Sy i grfdderef ciee E¥ePseédd to the
the case the inner dianmeter accuracy of the clanp

spri myt8ides Wik hrmitathaisly domredegertiercircuit board 12.
di spl acenent of the clanp spring can be prevented.

Ther &6y ot CTHNL B PF dhieleeh 22 di 6k ¢ ledteyi tle four

capable of easily admnistering the parts accuracy

and GRS FOFNSE RPNk TR e HiRHN Gerdr s8¢ T MRCE hel,
center ise¥%§%gent of, 20 the cl anp, nenber,, an Hﬁ?
conpri'sing e Hird- WS et P19 R B i [ hgt @t
di sk JRY/ jce y i sk drive device for.an

HDD gé%gl&‘%r/lg}gggcﬂeo caaé\ég)éf%:lotnhg‘:J 1‘%ezzldn‘o%oarll tnée% G t}f hgh%r%%ﬁ%?lt
invedy Wd |l be described. As shown in FIG 11,
according to this 25 enbodi nent, the clanp ring 44

fitted to A&&t@ﬂﬂi € h DD AP Oh £HE OYEPE-mentioned
circunference of the hub 43 by a shrinkage fitting

i ncl udest iaypert er alhedgsnidd igsrti@d 8 i sposied clamp

coaxially with the hub 43 on the side facing the

cl anpspringa80,easid yt Hee penpiwsdl bedges patda@ing portion
86a provided in the clamp spring 80 and the guide
surface 44b provided in the clamp ring 44 for binding
the clamp spring. Therefore, even in the case the
inner diameter accuracy of the clamp spring 80 is
relatively low, the center displacement of the clamp
spring can be prevented. Therefore, there can be
provided a disk drive device, capable of easily
administering the parts accuracy and capable of fixing
the disk without generating the center displacement.of
the clamp member, an HDD comprising the same, and a
method of manufacturing a disk drive device.

Next, a disk drive device for an HDD according to

a second embodiment of the present invention will be
described. As shown in FIG. 11, according to this
embodiment, the clamp ring 44 fitted to the upper end

portion of the outer circumference of the hub 43 by a

shrinkage fitting includes a peripheral edge portion
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constitutes an engagi ng portion 44c. The engagi ng
portion 44c is not tapered. The clanp spring 80 5
integrally conprises an inner hole 80a through which

t he upper end portion of the hub 43 is inserted with a

gap,

a ring shaped contact portion 87 |ocated on the

radially outside of the inner hole, and an outer

peri pheral rimpart 86 |ocated 2zadially outside of and

10 coaxially with the contact portion. The contact

portion 87 has an arc shaped cross section projecting

t owardi gpves exhgroetst ica Idi 8 kv 2th attee theo M D] @Ct g ehde facing
el astically contacts with the inner circunferentia

edge

oy td lampfsphiengreifhetand dilsk @ROr spirdaxk. eddwe ddrtion

inner surface of the outer peripheral rimpart 86 is
f or MmN H Y eerat dorad duhd et e M4ihe cbm aetgaging
portion 87 and constitutes a gui de surface 86b. The

engadi

into
20 s

pr g 80 Bh PSSR the LI

HF 5B t9%h WAV 1IRE A TheChamp sShF bugyhg 0

cantact. with the guide surfacqg%ﬁgno %Bgﬁkéﬂégyahich

' ' di h d. enbodi .
rTHgneCtHer%;\Pzé_& Q1 prCoC dlécl{]og?tt Qcl%e en%n?c atl?ehJer?ﬁel?%en%fw:Lth a

of the a

t he

nmentione I guration,

Jud nkage nd 'stﬁa{ﬂ‘&j Cgor{i'!?t%tglt 4 {3 0% A4 26CO% AL NG 1 o

to the 25 rel’ative novement o

engagi ng portion

44c andiitdie y guidds sUrd e S6ihnd hensnnt agty Pt téofe 87

of the clanp spring can easily be centered. Even in

the gasedheral 22in ert & AMBiceIt &L CE@RCY1 D ddtes Cha@nPr and
spring 80 is relatively Iow, the center displacenent

of tMmwagiiaply with the contact portion. The contact

portion 87 has an arc shaped cross section projecting
toward the magnetic disk 20 and the projecting end
elastically contacts with the inner circumferential
edge portion of the magnetic disk 20 surface. The
inner surface of the outer peripheral rim part 86 is
formed in a tapered form coaxial with the contact
portion 87 and constitutes a guide surface 86b. The
engaging portion 44c of the clamp ring 44 is brought
into contact with the guide surface 86b of the clamp
spring 80 and presses the clamp spring 80 to the
magnetic disk 20.

According to the second embodiment of the above-
mentioned configuration, at the time of the shrinkage
fitting of the clamp ring 44, according to the
relative movement of the engaging portion 44c and the
guide surface 86b, the contact portion 87 of the clamp

spring can easily be centered. Even in the case the
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spring can be prevented. Therefore, there can be
obt ai ned a di sk drive device, capable of easily 5

adm ni stering the parts accuracy and capable of fixing
the di sk without generating the center displacenent of
the clanp nmenber and an HDD conprising the same. Next,
a disk drive device for an HDD according to a third
enbodi ment of the present inven2Ron-will be 10
expl ai ned. As shown in FIG 12, according to this
enbodi nent, the clanp ring 44 fitted to the outer

ci r cuirfrex e ntiearnd t ¢ hea appescenolf poiid | ohamd el fibs @31 s
by the shrinkage fitting conprises a tapered outer

per i pieratti vy pkev, | teait eehtoaxdbspiaeenént hef hute 481amp
15 on the side facing the clanp spring 80, and the

out erSPIE piet dPe IPTR RiREeConsIRe IR ERT & gl efee seR Tt aee

44b. . The cl ' 80 int [ [ ,

it e FLETD SROLIALG, Lol Y SaprISES an

th 43 1S i ted with ' h d -
R SN TN o
B op At e pa peral LUREEE B8 gconent of

cont agfe RO Mdbe I Nend CANLASGH @&ﬁv\%frlgyitrﬁ% has afparc

shaped cross section projecting to magnet i ¢

di sk 20 antetthe 2XpsR] @eivaddentce! asti gRl liyp COBESLESNg to
with the inner circunferential edge portion of the

magnet itthidics kerbdiwsritaces e preesntsuidiveet 0dnthell be

outer peripheral - 23 rimpart 86 is forned in a

t aperaxb ¥aoimmdondentshiaal |yn MiGh 1he aomiatingotd i omis

87 and provi des the engagi ng
embodiment, the clamp ring 44 fitted to the outer
circumference of the upper end portion of the hub 43
by the shrinkage fitting comprises a tapered outer
peripheral rim part located coaxially with the hub 43
on the side facing the clamp spring 80, and the outer
peripheral rim part constitutes a guide surface 44b.
The clamp spring 80 integrally comprises an inner hole
80a through which the upper end portion of the hub 43
is inserted with a gap, a ring shaped contact portion
87 located radially outside of the inner hole, and an
outer peripheral rim part 86 located coaxially with
and radially outside of the contact portion 87. The
contact portion 87 has an arc shaped cross section
projecting toward the magnetic disk 20 and the
projecting end elastically contacts with the inner

circumferential edge portion of the magnetic disk 20

surface. The inner surface of the outer peripheral
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portion 86b. The guide surface 44b of the clanp ring

44 and the engagi ng portion 86b of the clanp spring 80

5 are both forned in a tapered formand contact with

each other. The guide surface 44b of the clanmp ring

44 presses the clanmp spring 80 to the magnetic disk 20
side. According to the third enbodi nent of the above-

10 nmentioned configuration, at 2Re tinme of the

shrinkage fitting of the clanmp ring 44, according to

the relative novenent of the guide surface 44b and the
engagiimg geart i & BELS o tred contactaporéd ofoBd ©@bnédRtrically
clanp spring can easily be centered. Even in the case

15 t heltnngre diemster pecuracys dfandepcoampesprthageBfaging
is relatively low, the center displacenment of the

cl anpPoBprIThe @an BEN§rawvedr eslir fdvee e ¥ e0f t hlz@ ecbamp ring
be provided a disk drjve device, capable of easily

adm %t rg'e RNGRFIRT RAUFRY &6l *BpEbE ecbrmpi PRGN 80
20 the di.sk wfhout generating the_center displacenent

of tHFTI o %PF%f%?ﬁéﬁﬁ?s?%ﬁmtﬁ%ds% Caghgwyth

nmet h acturin dis rive,devige., I'n_the .
secogega%ddr%ﬁ%gr'd elﬁr{)éoaq%nlen? ss,&fﬂaec%t%gtr’ oF%ne clalip ring
configuratdans, ar s%\]r% S e ; ;
nentionég;first éﬁ%o |n§%tsé%9?§a§6t%£ %@%&X?gﬁg%%c %lSk 20
nunersilge are applied to the same parts with the

detail ed expl anation thereof omtted. 24 This

i nvention Ascoedihdg nd eehdi flectd YyehBolibgenenbedt RBNEBove -

descri bed above, and its conponents may be
mentioned configuration, at the time of the shrinkage

c

fitting of the clamp ring 44, according to the
relative movement of the guide surface 44b and the
engaging portion 86b, the contact portion 87 of the
clamp spring can easily be centered. Even in the case
the inner diameter accuracy of the clamp spring 80 is
relatively low, the center displacement of the clamp
spring can be prevented. Therefore, there can be
provided a disk drive device, capable of easily
administering the parts accuracy and capable of fixing
the disk without generating the center displacement of
the clamp member, a HDD comprising the same, and a
method of manufacturing a disk drive device.

In the second and third embodiments, the other
configurations are same as those of the above-
mentioned first embodiment so that the same reference
numerals are applied to the same parts with the

detailed explanation thereof omitted.



enbodied in nodified fornms wi thout departing fromthe
scope or spirit of the invention. Further, various 5
i nventions nmay be nade by suitably conbining a
plurality of conmponents described in connection with
t he foregoi ng enbodi nents. For exanple, sone of the
conponents according to the foregoi ng enbodi nents may
be omtted. Furthernore, conpongats-according to 10
di fferent enbodi nents may be conbined as required. In
t he above-nenti oned enbodi nents, the tapered guide
surface proridgedniranthencianpoti bfmdtetih@ietanpy to the
spring can be forned not always over the entire
ci r cuefilee@heenbeit dascoibed ealpove enahy ibsthemgénents may be
circunferential direction. The nunber of the magnetic
di sk ePrYhed headhedl hibed | fegmedvithone dereEhEyy nhyom the
be increased as needed, Furthernore, the_magnetic ,
di sk TOROtOF i e tOF t HoS el BYe Rt 881 i nchubtRert wagious
be of, I es or 2.5 inches. 25 T 1S CLAIMED I S:

5 1% A URvS i B e s e BN o i o
havi | V. d i | jndri .
Cont o P O e R S o e L i et P v e

pi votghd #bSkyShapeshsSeane ng. mﬁ%r@iélﬁﬁf@, COGXE abE Y he

to an outer C|rpunfer¢nce of the : an.elast!c
annul @msReeet s | HEd Sed Ny e SOt @Ctor dPs L hPrerbb&imd $ts may

in contact with the recording nmedium 10 and nount ed
on arpendhipwordd on Bdrtierowte®s components according to
10 different embodiments may be combined as required.

In the above-mentioned embodiments, the tapered
guide surface provided in the clamp ring or the clamp
spring can be formed not always over the entire
circumference but also intermittently in the

15 circumferential direction. The number of the magnetic
disk and the head is not limited to one and they may
be increased as needed. Furthermore, the magnetic

disk is not limited to those of 0.85 inch but it may

be of 1.8 inches or 2.5 inches.
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circunference of the hub with a gap; and a ring shaped
clanmp nenber fitted to the end portion of the outer
circunference of the hub by a shrinkage fitting, the
cl anp nmenber hol ding the spacer 15 in a state
contacted with the recording nedium one of the
spacer and cl anp nenber having an engagi ng portion
whi ch engages with the other-negber- at the tinme of
the shrinkage fitting of the clanp nenber, and the

ot her of the spacer and clanp nenber 20 having a guide
surface which contacts WMATh ThecLzeMFayi IR): porti on of

t he nenber and gui des the spacer in a direction
wherein a tent&rdbsktdeivendavicpoctinpnisohgthe spacer
coincides with a rotation center of the hub. 25 2.,
The di sk dfi9Rl@eleceobetordvhgdte pidpm and aherein

the cl nmenper has a tapered guide surface forned
on:m?éﬁgkﬁn?kﬁ{h%e?%&l?Qﬁ%?%% bt pengigeringea rotor and

faci t h t i all ith the hub,

the SHRERT PRE G et Hah o T BLGRE o oh the hub. i &

' ted wth. i f th

< Tormed e SRR IR ERRt ke PRRALER Pankaf BRRER Ly

out sitte o dieed NOBFcuel fon@0th E hensPAGET has an

outer peripheral portion ocated coaxially with and

radial |y oatiséTesofctienuCoOnt 864cOLr 1hENUANHg a contact
constituting the engaging portion. 10 3. The di sk
dri vepowevime vacodt difngit ccobedd® lwith the recording medium,
and mounted on an end portion of the outer
circumference of the hub with a gap; and
a ring shaped clamp member fitted to the end
portion of the outer circumference of the hub by a
shrinkage fitting, the clamp member holding the spacer
in a state contacted with the recording medium,
one of the spacer and clamp member having an
engaging portion which engages with the other member
at the time of the shrinkage fitting of the clamp
member, and the other of the spacer and clamp member
having a guide surface which contacts with the
engaging portion of the member and guides the spacer
in a direction wherein a center of the contact portion
of the spacer coincides with a rotation center of the
hub.
2. The disk drive device according to claim 1,
wherein the clamp member has a tapered guide surface

formed on an outer peripheral portion on the side



wherein the clanp nenber has a peripheral edge portion
configuring the engagi ng portion, the peripheral edge
portion being |located coaxially with the hub on the

side facing the spacer, 15 the spacer has an inner

hol e through which the hub is inserted with a gap,

the contact portion of the spacer is formed in a ring
shape and | ocated on radi al | y oaksi de of the inner

hol e, and 20 the spacer has a peripheral edge portion
formed in a tapered formcoaxially with the contact
portibaciapdtcenspgoeesahtielguatedsavhrce)llyheith the hub,
peri pheral edge portion being |located on radially

out si de of thhespafeachapoani dnne2shdleThbrdugk dhive the
device according to claim1, wherein the clanp nenber

has a'tRpe? et yErbedsuttace 98Brmed in an outer

peri pheral _edge portion on,the side 27 facing the .
spacer andtP%cﬁ?EHaEBaQPﬁFF9nmPfhtPﬁeSH65?r itRefopmedr in a

has . i nner_hole throu ich.t hub is inserted |,

w th B Te St herTRe PO O LY e Epager Sfsthe inner
formedhip a,,% ring shape and | ocated on radially

outside of the inner hol e, and the spacer has a

t aper ed pefﬁ@h§$§&e§dﬂgsp95tBQBerlQQ?E§He99§XF8L£¥on

with and radially outside of the contact portion and
constidadt ey ¢dex LAYRG MO POsAd OPad 1 By JhesdisKor the

drive device according to claim1,

contact portion and constituting the engaging portion.

3. The disk drive device according to claim 1,
wherein the clamp member has a peripheral edge portion
configuring the engaging portion, the peripheral edge
portion being located coaxially with the hub on the
side facing the spacer,

the spacer has an inner hole through which the
hub is inserted with a gap,

the contact portion of the spacer is formed in a
ring shape and located on radially outside of the
inner hole, and

the spacer has a peripheral edge portion formed
in a tapered form coaxially with the contact portion
and configures the guide surface, the peripheral edge
portion being located on radially outside of the
contact portion.

4. The disk drive device according to claim 1,

wherein the clamp member has a tapered guide surface

formed in an outer peripheral edge portion on the side
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wherein the spacer and the clanp nenber are nmade of

the same material. 6. A disk apparatus conprising: a
case; 15 the disk drive device according to claim1,
arranged in the case; a head which perforns

i nformation processing on the recording nedium and a
head actuator which is arranged in the case and 20
novabl y supports the head wi +h 2espect to the

recording medium 7. A nethod of manufacturing a disk
drive device conprising a spindle notor having a

pi votfanitha tlsebspardr adthy Tytdted i €edxhabl gonf tiguthaghub,
a rotor and 25 supported rotatably on the pivot; a

di sk shapethe reeatef nya sredih uhmfertedleoakrabigly wbiah the
outer circunference of the hub; an elastic annul ar
spaceti2als | st o) witdom a&dPportion which is in

contact with the recordi ng medium and nounted on an

end port|o%h%fco?ﬁ%cBu?%Ftb??c%ﬁf%?%n%%a6$rthé ﬁ%ﬁmed in a

the it poViEn B1¢ 5 THRCGUE! T LUk ErrEe 4F Thethe

hub by, agg,4fitting, the clanp nmenber hol ding
t he spé%gfn%%ﬂg gEﬁ%ate contacted wth the recording

e o R R SR AP SEREE, B
t he QMdHﬂéﬁfHHéHlally with and radially outside of the
contact portion and constituting the engaging portion.

5. The disk drive device according to ciaim 1,
wherein the spacer and the clamp member are made of
the same material.

6. A disk apparatus comprising:

a case;

the disk drive device according to claim 1,
arranged in the case; |

a head which performs information processing on
the recording medium; and

a head actuator which is arranged in the case and
movably supports the head with respect to the
recording medium.

7. A method of manufacturing a disk drive device
comprising a spindle motor having a pivot and a
substantially cylindrical hub configuring a rotor and
supported rotatably on the pivot; a disk shaped
recording medium fitted coaxially to an outer

circumference of the hub; an elastic annular spacer
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nmounti ng the spacer onto an end portion of the outer
circunference of the hub with a gap and bringing the
contact portion of the spacer to contact with the
recording medium and 15 fitting the clanp nmenber on
the end portion of the outer circunference of the hub
by a shrinkage fitting, and at the tinme, contacting
an-engaging portion provided omgone of the spacer and
the lanp nenber with a guide surface provided on the
other so 20 as to guide the spacer in a direction

wher gint ey &f caftdde sont aet werdh ons ofntbensPpacerith
coincides with a rotation center of the hub for
posi titenirgrording medium, and mounted on an end portion of
the outer circumference of the hub with a gap; and a
ring shaped clamp member fitted to the end portion of
the outer circumference of the hub by a shrinkage
fitting, the clamp member holding the spacer in a
state contacted with the recording medium, the method
comprising:
fitting the recording medium to the outer
circumference of the hub of the spindle motor;
mounting the spacer onto an end portion of the
outer circumference of the hub with a gap and bringing
the contact portion of the spacer to contact with the
recording medium; and
fitting the clamp member on the end portion of
the outer circumference of the hub by a shrinkage
fitting, and at the time, contacting an engaging
portion provided on one of the spacer and the lamp
member with a guide surface provided on the other so
as to guide the spacer in a direction wherein a center
of the contact portion of the spacer coincides with a

rotation center of the hub for positioning.



