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1 TITLE OF THE I NVENTION DI SK DRI VE DEVI CE AND METHOD

OF ASSEMBLI NG DI SK DRI VE DEVI CE BACKGROUND OF THE

I NVENTION 5 This invention relates to disk drive

devi ces, such as nagnetic di sk devices, provided ﬂwmmmmmummmm
di sks that rotate at high speeds and to a nethod ) .
assenbling the disk drive device. In general a 159159
magneti c di sk device conprises ;10_a

ar?anged magnetic disks in the 1case a splndle nymmmmmmmmmmm
that supports and rotates the disks, a carriage

assenbly su orting e coi *G00001 *
not or fgr dPPV|ng t he carrlaggﬁggégﬁgﬁl%ﬁhg substrate

uni tp1SkCDRIGETBEVSRENAND MRG0 BF ig%h‘sﬂ‘i&'@c%}ls'ﬂé%mvg
and a plurality of nmagnetic disks an

are DEvacked on the hub The di sks and the spacer rings

are -held on the outer periphery of the hub by a disk
clanper that is atBACKeROUND!OE TiSt akveENdrof t he hub.

20 In the magnetic disk device of this type, the

rot ati onafhépeddventibe medadtisc tdi skski siriivgh devices,
order to ensure high-speed data processing. To attain

t hi ssu%n9sr@@aaﬁzéh@sdhavede@gensl,ypmeemdmadmmh i glks
rotation netic dji sk devices. Wen the magnetic 25
dlskgh?Btﬁ?gaB? AFghigpeenecHswendr toanr meshedans

9enef L& | P "Eng LEEKT 8D;9L LgtaLion of the disks,

In general, a magnetic disk device comprises
a case in which are arranged magnetic disks in the
case, a spindle motor that supports and rotates the
disks, a carriage assembly.supporting magnetic heads,
a voice coil motor'for'driving the carriage assembly,
a substrate unit, etc.

The spindle motor has a cylindrical hﬁb, and
alplurality of magnetic disks and spacer rings are
stacked on the hub.” The disks and the spacer rings
are held on the outer periphery of the hub by a disk
clamper that is attached to the distal end of the hub.

In the magnetic disk device of this type, the
;otational speed of the magnetic disks is high in
order to ensure high-speed data processing. To attain
this, many researches have recently been made of high-
rotation magnetic disk devices. When the magnetic
disks rotate at high speed, however, airflows are
generated in the direction of rotation of the disks,

and their disturbance or turbulence causes a
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and their disturbance or turbul ence causes a 2
phenonmenon cal l ed disk flutter such that the disks
vibrate. If this occurs, the accuracy of positioning
of the magnetic heads with respect to the di sks becone
worse, thus it is difficult to inprove recording 5
density. In order to solve the above problem a
magnetic di sk device with a-shpoud is proposed in
Jpn. Pat. Appln. KOKAlI Publication No. 2000-322870,
for exanple. The shroud serves to snooth airflows in

the phénoimetitnf f=aTlddldidK §alit@R Ol Hrskh AN A AT s ks
produced as the disks rotate. The shroud 1s in the

f or mvébratei.r clfarcharsc ddaﬁltrssultlh!éu@@%utrlé%yo%tferpositioning
peripher¥ of the disks. Conb-like teeth are set up on

a shPéughef megneddicpherals sithacespbiaesect e@ehdals&s become
interposed 15 between the disks so as to extend from

the YRFEPmpdhUSpdti fisedy 6 cuAs dioskisprowar detbe diimrer
perigherg.t In incorporating the shroud in the magnetic

di sk “H8vi-¥e constructed in this manner, however, the

2hroud T cimarater it D5er Led L e sPace et
are esnretirea e Ar ReRhARY S CPTTPRSPRVERTIBR.
FoCOPESDIALEINE MR BEBY 0L 0 Bre R RDag o fl it
bot t eramplLE . Or TRUr EACBuANHeRVESVEE: sMoBPHOL: BRYLAY in the
circumferential direction of disks that are produced
as the disks rotate. The shroud is in the form of
a circular arc that surrounds the outer periphery of
the disks. Comb-like teeth are set up on a shroud-
free peripheral surface. These teeth are interposed
between the disks so as to extend from the outermost
periphery of the disks toward the inner periphery.

In incorporating the shroud in the magnetic disk
device constructed in this manner, however, the shroud
must be laterally inserted into the space between
the magnetic disks. Thus, assembling the device is
difficult; and its manufacturing processes are
complicated. |

BRIEF SUMMARY OF THE INVENTION

According to an embodiment of the invention,
there is provided a disk drive device having a case,
a bottom wall or surface and a cover. A motor having

a rotatable hub is mounted in the case. Also mounted
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a rotatable hub is nmounted in the case. Al so nounted 3
in the case are a plurality of disks which are

i ndividually supported and rotated by the notor; a
head which read/wite information for disks; and a
stabilizer. The stabilizer has a stabilizer plate 5

| ocat ed between the disks and opposed to surfaces of
the disks with gaps therebetween and a plurality of

 support portions which extend fromthe stabilizer

pl ate outside the disks. The support portions are

sandwirchek kelseend he &%ﬂaqaf‘ﬂbﬁ’ﬁﬁ!df %ﬁ%]@%&?&rﬁra% 10

the case, and support the stabi’lizer ate

accoﬁ.dﬁricﬂdﬂatlflyefﬁm%@dfﬁt@cﬁ Afd e dHREHy Ahe &S E;
I's provided a disk drive device which ingfudé% a.caséa

havi hgaal bititabmread/acd tand nf craeariom FEH AisaVidKH aa
rotatable hub and located in the case; a 15 plurality
of dis¢kdidtizelr .ar heustatidd zenr thaes fauls tad 1 g atethte
by the notor; a plurality of heads correspond- ing to
r ecot@SBILEL Prdaisea hef ddsksofanchepslasea itoy swffaces of
di sk the plurality of heads reading/witin
i nf o%??ﬁt id&ﬁl?‘ﬁof"lttﬁegﬁlpﬁr dhemehst vgiesk #ndard pl@@lity of
st abi_l i zer havingﬁg st%gilizer pl ate | ocated between

I

adj ac8RE & e £O5F Re Pl Ch e e £§9ﬂ59¥ﬁi%ﬁﬁﬁiﬁﬁF?%

di skS w th gaps therebetweer a ®a y

o PSSR peMth EXLERAAEATANY, BhADULR 5 or

suppeht Rakkl, 0BHADELRG RN hed Al WRSN g bot tom

In accordance with embodiments of the invention,

there is provided a disk drive device which includes
a case having a bottom surface and a cover; a motor
having a rotatable hub and located in the case; a _
plurality of disks which are supported on the' hub and
rotated by the motor; a plurality of heads correspond-
ing to recordable/readable surfaces of the plurality
of disks, the plurality of heads reading/writing
information for the plurality of disks; and a
stabilizer having a stabilizer plate located between
adjacent ones of the plurality of disks and opposed to
surfaces of the adjacent ones of the plurality of
disks with gaps therebetween and a plurality of
support portions which extend from the stabilizer
plate outside the plurality of disks, the plurality of
support portions being sandwiched between the bottom

surface and the cover of the case, and supporting the
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surface and the cover of the case, and supporting the
stabilizer plate. In accordance w th anot her

enbodi nent of the invention, there is described a

met hod of assenbling a disk drive device conpri sing:
providing a case having 5 a bottom surface, a spindle
nmotor and a hub in the case, the spindle notor secured
to the hub for rotational novegent; nounting a first
magnetic disk to the hub; positioning a stabilizer
over the first magnetic disk and nounting a support
port seapefitbe §Qaggqbilizer to the bottom surface of
the case; nmounting a second magnetic disk to the hub;

and nount Iag adcot@MeceORti® H %oﬂﬁ@@mﬂ%fnﬁ&d‘% 48 the
accordance with still another enmbodi nent of the

i nvehtiventibher eheset dsgliesaribeliod aletWdd & id¥kerdPling a
magnetic disks in a disk drive apparatus which

i ncl dédek groviediayiaestabpkiizéngpl previetisrem addd Having
and second magnetic disk, the first and second

nmagn@t PetBPBkSuLSp6rt ed SBANddEatiotwal amot iormudbaut tthe

hub of a sg'ndle,nntor, and each of the first and 20
secofiti®fiag b?iepangkehaeﬁﬁg geRyrest &or éder divky faxyi on

and recording region; formng the stabilizer =
platg°€%£23§%fam?%?§?n gb@SH?tFBH Sg§ﬂﬁ§5ﬂmﬁ?Q%ﬁ%ﬁxQﬁSk to

ne EReceLe: EBRLELOAL %0080, 8 RER T O L

rshapree bRt hhCheshly ol BKEL LI e o

the stabilizer pbatgelpOELLAUSHIRECENS d2HR TBGY It ing
a second magnetic disk to the hub; and mounting a
cover onto the support portion.

In accordance with still another_embédiment of
the invention, there is taught a method of protecting
magnetic disks in a disk drive apparatus which
includes providing a stabilizer plate between a first
and second magnetic disk, the first and second
magnetic disk supported for rotational motion about
a hub of a spindle motor, and each of the first and
second magnetic disk having a no-data recording region
and a data recording reéion; forming the stabilizef
plate to have a first region, for positioning adjacent
the no-data recording region and a second region for
positioning adjacent the data recording region; the
first region being sufficiently thicker than the

second region so as to prevent the second region of

the stabilizer plate from touching the data recording



10

15

20

25

5 region of the first and second di sks; and
positioning the stabilizer plate between the first
and second magnetic disk such that the first region
is positioned adjacent the no-data recording region
and the second 5 region is positioned adjacent the
data recording region. BRI EF DESCRI PTION OF THE
SEVERAL VI EWs OF THE DRAW NG- The acconpanyi ng

draw ngs, which are incorporated in and constitute a
part of the specification, 10 illustrate enbodi ments

of thegibWesti ehe NG sLOGANYecoMd M ildI& 9N flositioning
description given above and the det ai | ed descri ption

of thbeembebiddzes giluce beltomen 1/ ef itrs XU Sbdddy
principles of the invention. FIG 1 is a plan view
shownagnathar digikskudhi vhatlEhehdriaistafteryiorefier ik itioned
as an HDD) according to a first enbodi nent of the

i nveA®d B8RSNFI Ehe2npsdatgeceiconaling awgifont encHDMe aeszond

al on line II-11 of FIG 1; FIG 3 is an expl oded

per shEEtPRel Vi BRSIRIRNRE 290 adsatHbbe Mata 4 gaprding

di agram conparatively illustrating results of

meastF&hBHt of disk flutter on the HDD according to

e, By ESEATER QR e LR B 10y Sy

e P9nha Sestnpat SO Il VIRAUEN iorporate
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a plan view showing a hard disk drive
(hereinafter referred to as an HDD) according to
a first embodiment of the invention;

FIG. 2 is a sectional view of the HDD taken along
line II-II of FIG. 1;

FIG. 3 is an exploded perspective view showing
the HDD;

FIG. 4 is a diagram comparatively illustrating
results of measurement of disk flutter on the HDD
according to the first embodiment and an HDD having no
stabilizer plate;

FIG. 5 is a sectional view showing an HDD

according to a second embodiment of the invention;

FIG. 6 is a perspective view showing a stabilizer
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of the HDD of the second enbodinent; FIG 7 is a plan
view schematically showng a stabilizer and a

carri age assenbly of an HDD according to a third
enbodi nent of the invention; 5 FIG 8 is a sectiona
view showi ng the HDD of the third enbodi ment taken
along line VIII-VIIl of FIG 7; 10 and FIG 9 is a
sectional view show ng an HDQ ggccarding to another
enbodi nent of the invention. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON HDDs as di sk drive devices according to

enbodifMehies HOD (0F SHOVRMd QD Mbdallpyy D descri bed

in detail with reference to the acconpanyi ng draw ngs.

As shown BTG GS.isl anst @fé&'@bl@éﬁ@fﬁé&‘glg%ﬁoxﬁiﬁéta
15 enbodi nent conprises a case 10. The case 10 has a

basest2bdid zart epdcaveraridiadgheadheaolly 65 im HbHE according
form of an_open-topped rectangul ar box that has a

rect RAgal &hiFet eswosiinfexde dP & heThintapt taver 11 is
fastened tQ the base with screws and closes a top 20

openi ng of iChe Bpdfe @ Medigurl Witk Thwein® whe BWDOD of the

spingke Hntob éS that is nmounted on the bottom surface

12a of 1ffHeSMpRSemeRta fd Kb ateirietl i i BKEl 10kl et 1BKG. 7;
thatagae supported and rotated by the spindle notor.

The case 25 10 contai ns magneti c heads, a carriage
assenbly 225 an vQi ce .coil, notor (hergeinafter

referred t0 as aq@gﬁ) sff?clﬁﬁiea%avg]r%'fi PERE 20 HRfded

L0 rgeebdd@Ad to another embodiment of the invention.
DETAILED DESCRIPTION OF THE INVENTION

HDDs as disk drive devices according to
embodiments of this invention will now be described
in detail with reference to the accompanying drawings.
As shown in FIGS. 1 and 3, an HDD according to a first
embodiment comprises a case 10. The case 10 has a
base 12 and a top cover 11. The base 12 is in the
form of an open-topped rectangular box that has a
rectangular bottom surface 12a. The top cover 11 is
fastened to the base with screws and closes a'top
opening of the base.

Arranged in the case 10 are é spindle motor
18 that is mounted on the bottom surface 12a of the
base 12 and two magnetic disks 16a and 16b that are
supported and rotated by the spindle motor. The case
10 contains magnetic heads, a carriage assembly 22,
and a voice coil motor (hereinafter referred to as

a VCM) 24. The magnetic heads are used to record and



reproduce information to and fromthe di sks 16a and
16b. The carriage assenbly 22 supports the nagnetic
heads for novenent with respect to the disks 16a and
16b. The VCM 24 rotates and positions the carriage 5
assenbly. The case 10 further contains a ranp |oad
mechani sm 25 and a substrate unit 21 having a

- preanplifier and the |like. The manp | oad mechani sm 25
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hol ds each magnetic head in an off position away from
each magnetic di sk when the head is noved to the 10

out erepsoduid Aokt e & Shd A R MR Gidi&ites ang
board (not shown) that controls the operations of thé

spi ndie .noTtre Har NGYe2 4 s stitb IR OetdupJtaads tHY Hidhetic
the substrate unit 21 is screwed to the outer surface

_si dehgpdshé omeyememt! ade hl 3 spfedthe base H.skkb TEE and

carriage assenbly 22 conprises a bearing portion 26
fixed®Bn t RBeh¥PMois moftade sl 2acfpdshie lomse the2 candtiage
four _arns i8 extending fromthe bearing portion. The

ar rs288SBRL¥Nnd Fhealcese (1§ thve thegs portiaiass ar fraces lofad

t he H?ggeth dE ks 16a aﬁg 16b 20 in the sane

di r eCtron fPEmcChENFedr PRy SHAticond #dd haydiag a

situ .@l:yen _intervals fromone another. The .
carr?gggmggégﬁ%?yaég ? ep#&&ﬁdedT%Ftﬁagﬁé oRsh Birshgpism 25
eachnbngthgakar e at.ed _pl t hat..can be

def or med eIgg?i@??ﬁ§gqﬁa%%ggué§eﬁ§i%%%38?F§tf8ﬂmQYﬂ% from
25 aebenfmsphiRdc HH%kp&ﬂéhnﬁheeﬁgagfi@hh%geggt%;{ggot

to the distal end of its corresponding arm
wel dougeonosdhpeiryphbeRdio#d taRd g8 X%kendg FF:%E.EHE At
y wmth its

Each suspension 30 may be forned integra
board (not shown) that controls the operations of the
spindle motor 18, VCM 24, and mggnetic heads through
_the substrate unit 21 is screwed to the outer surface
side of the bottom surface 12a of the base 12.

. The carriage assembly 22 comprises a bearing
portion 26 fixed on the bottom surface 12a of the base
12 and four arms 28 extending from the bearing
portion. The arms 28 extend parallel to the
respective surfaces of the magnetic disks 16a and 16b
in the same direction from the bearing portion 26 and
are sitﬁated at given.intervals from one another. The
carriage assembly 22 is provided with suspensions 30
each in the form of an elongated plate that can be
deformed elastically. Each suspension 30 is formed of
a leaf spring, the proximal end of which is fixed to
the distal end of its corresponding arm 28 by spot

welding or adhesive bonding and extends: from the arm.
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corresponding arm 28. A magnetic head 32 is nounted on
an extended end of each suspension 30. The head 32
has a 5 substantially rectangular slider and a
recordi ng/ reproduci ng MR (nmagnetic resistance) head
formed on the slider and is fixed to a ginbals portion
on the distal end portion of the suspension 30. Each
two of four magnetic heads 32 thpat -are nounted 10

i ndividually on the suspensions 30 are opposed to each
other so as to be adjacent both sides of each magnetic

di sk.Eddte DuasergtoRsSEMRAY B F@fméd SUPPOEEafi{1aRiBH its
that extends in the opposite direction fromthe 15

bear igy 1eaRdohiXp aumh28 espect to the arns 28. The
support frame supports a voice coil 36 that

constitutes magaetiofhead YOM 24noTheeduppoah éxterded end

34 is Id%g fromsynthetic resin and fornmed
i nt egﬂgoq PUIRERIARR Pori phes yhedd the has ce coil 20

36. The coil 36 s situated bet ir of yokes
3 1 FAPSHAR 30 At Bkt 195 Lae 4 e col | 96
f | 4 ] j ' i th the yok d
ragnet CrSt A AL T8 M (B4R re 1 Hagkkaiead

Wien (g H0Iche Gl lslei6déa§t%pc?rzpsl Zf:irdfbe%gfcf Icag:]g” ’aelsZSportion

assenbly 22 rocks aroun e bear

wher guperh et méwneér{&%a@?o?r s né;}{‘sldicon 30. Each

positioned onto desire S 0 di Sk’

16a amd bEb.folhe rerfdd@ige mRssamly daandd he MM 24

constitute a head actuator.
individually on the suspensions 30 are opposed to each

other so as to be adjacent both sides of each magnetic
disk. |

The carriage assembly 22 has a support frame 34
that extends in the opposite direction from the
bearing portion 26 with respect to the arms 28. The
support frame supports a voice coil 36 fhat
constitutes a part of the VCM 24. The suppoft frame
34 is molded from synthetic resin and formed
integrally on the outer periphery of the voice coil
36. The coil 36 is situated between a pair of yokes
38 that are fixed on the base 12. Thé voice coil 36
forms the VCM 24 in conjunction with the yokes and a
magnet (not shown) that is fixed to one of the yokes.
When the voice coil 36 is energized, the carriage
assembly 22 rocks around the bearing portion 26;
whereupon the magnetic heads 32 are moved and

positioned onto desired tracks of the magnetic disks



10

15

- 20

25

The ranp | oad nmechani sm 25 includes a ranp 40 and

tabs 42. The ranp 40 is provided on the bottom5
surface 12a of the base 12 and | ocated outside the
magneti ¢ di sks 16a and 16b. The tabs 42 extend
individually fromthe respective distal ends of the
suspensions 30. As the carriage assenbly 22 rocks so
that the magnetic heads 32 movegto_the of f position 10
out si de the disks 16a and 16b, the tabs 42 engage a
ranp surface of the ranp 40, and is then pulled up by

the ilel iamat i16b .0f ThHee d=aM ¢ fAGRmBINEBURAY
magneti ¢ heads 32 are unl oaggg Each opﬁt%; rragnge}?TgCVCM 24

di skeobhGd idmtel Gb headf @omGitokh having a diameter of
65 mm (or 2.5 inches) and has a center hole 44. As
seen in FlTBe Zampadvaaf nduharpper 25nthd owkis SUrfa8S40 and

of each magnetic disk has a first no-data recording

regi 6APA di2tuaffég aempt ¢ Ootseproaridsitercal tédgdot tom
portion,. a s%%ond_no-data recording 20 region B

si t ugtEdage ilré réndhepbaisshdrarnsddecased ionrt,siaed the
dat a_r.ecar di ng,reqi Csit ed between the first

and ?8?8&&180%&533 gg@oﬁ&@né% regitéfs tabse dgpiaxdiend

not or rhses.a h 46 that .25 serves as a
roto??aiﬁgag%élgigfgmlggeaﬁgsfgﬁtéyg d&&&ﬁﬁaﬁ?ﬁs of the
st ac : h 46 nan re at _a Lven ace

ot haaeeRe Ol 98 oaSor B ST R et pS ah gk s

and thbtatfer phghediW hBablRe3BUR4E 3L %hegg@%1§%§¥¥£on
by the notor 18.
outside the disks 16a and 16b, the tabs 42 engage a
ramp surface of the ramp 40, and is then pulled up by
the inclination of the ramp surface. 'Thereupon, the
magnetic heads 32 are unloaded. | |
Each of the magnetic disks 16a and 16b is formed
having a diameter of 65 mm (or 2.5 inches) and has a
center hole 44. As seen in FIG. 2, each of the upper
and lower surfaces of each magnetic disk has a first
no-data recording region A situated at its outer
peripheral edge portion, a second no-data recording
region B situated at its inner peripheral edge
portion, and.a data recording region C situated
between the first and second no-data recording
regions.
The spindle motor 18 comprises a hub 46 that
serves as a rotor. The two disks 16a and 16b are

coaxially stacked on the hub 46 and arranged at a

given space in the.axial direction of the hub. The
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More specifically, the hub 46 of the spindle notor 18
isinthe formof a closed-top cylinder. The 5 hub 46
is rotatably supported on a spindle by a bearing (not

shown). A flange-shaped disk receiving portion 48 is

formed on the outer periphery of the | ower end of the

hub 46. The two magnetic disks 16a and 16b are fitted
on the outer peripheral surface@f 10 the hub 46 that

I's passed through their center holes 44, and are

pl aced on the disk receiving portion 48. A spacer

ri ngdi@kiss lfeiat taedi QB he-chuld t48 candri 132N 8¢l 46 at a
bet ween the di sks 16a and 16b. The ring 50 is in

cont dédven sipeelde byespecmotersagand no-data 15

recording regions B of the disks 16a and 16b. The

ring 50 i Yorer e A isteddivi, ndHeodetkthel6 fdff ttheangpbindle

second rings 50a and 50b. A groove 52 is formed on

the Barer gér iLShdny the €Remspdcear cliosgdbEopextydndideyr. The

thro gEogg L,ts cirgugference. 20 A di sk-shaped di sk

cl arrﬁ +§ FREPLARRAYt GUPRETtEFpERn endpiack cofoy lee

hub rew_54. The quter peripheral portion of

t he é?gﬁ%g? 3é°§n5§88§Tfheg 53@8ﬁ&“ﬁb§§5¥%CPé%bﬁ@Qﬂ}VIHG

regi T e;up etic disk 16a, .thereby

presg?ﬁgl?heh?mégd?gkgeggggzghgnauigﬁ REFPherSpQferthe

ri ng18Retowagdeoieh i cei ¥%i.ng rid of ,.t he

[ noL8het ousecothend! o yBecl ¥hag B RS OLUDE 1o

are saddwephgdebet veen bhetﬁedbﬁkgﬁeﬁgkﬁgﬂ%r%ﬁr%dyﬁgg% of
I'nintinmate

and the disk clanper 56 and fixedly he

contaité mitbh46nehanotbepasBed through their center holes
44, and are placed on the disk receiving portion 48.
A spacer ring 50 is fitted on the hub 46 and
sandwiched between the disks 16a and 16b. The ring 50
is in contact with the respective second no-data
recording regions B of the disks 16a and 16b. The
ring 50 is formed by stacking together first and
second rings 50a and 50b. A groove 52 is formed on
the outer periphery of the spacer ring 50, extending
throughout its circumference.

A disk-shaped disk clamper 56 is fastened to the
upper end face of the hub 46 by a.screw 54. The 6uter
peripheral portion of the clamper 56 engages the
second no-data recording region B of the upper
magnetic disk 16a, thereby pressing the two disks 16a
and 16b and the spacer ring 50 toward the disk

receiving portion 48 of the hub 46. Thus, the disks

16a and 16b and the ring 50 are sandwiched between the
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the hub 46. The disk clanper 56 is rotated in a body

with the hub 46 and the magnetic disks 16a and 16b. As

shown in FIGS. 1 to 3, the HDD conprises a stabilizer

60 that snoothes airflows in the circunferentia

direction of the magnetic disks 16a and 16b that are

generated as the disks 16a and 16b rotate. The

stabilizer 60 includes a stabilyzer_plate 10 62 and a

plurality of support portions 64, e.g., three in

nunber, and is integrally forned of a synthetic

resi oliskhe exiedhiilny o sl e 42 415d Sthd1ag £k bei

the two disks 16a and .16b and opposed paral?e%ﬁﬁgrt%% and

sur f ddeeddfy thed diiisks il iinta tgapsot et € e e edne ThEotRer on

support portions 64 protrude fromthe stabilizer plate

62. FThe Sudbid6i.zeThe atisl6Z lanper the formoitéd in a body

substantially rectangul ar plate that has a through

hol e"&&h hiet Hukedte @indde mmonet fard heks hhéa aarkd 16b.

not ch porggfn 67 that comuni cates with the through

hol e. The St &AW fITAS 62 thcd udeke fHPR{ comprines

and thi regions .62 2b and ,62c. The first region

62a agégbﬁﬁngééégcﬁﬁ@g'ﬁWQ§ihﬁﬁcﬁ&%ﬁ%Qﬂﬁn%ﬂrﬁPe

regi gnsg .magnet i c . di sks and 16b., The 25

secong Fgg?%ﬁteggﬁggx{&gﬁ Sthlro&rrﬁfrl]S&f? r’%élgr}ee'i‘;’r%ndew&s 16a

t ovapdqgt hepi RASE Bekl BRELAL e Of the, madnetic di

and faces the respect E%\I%Z’eglgtt}oggacsort&%gd% glgés,a @rbcfkab

12  tbeadesksThBasaadi116h.e, The tih .on,62¢ 8

situated around the tﬁr ougﬁ hol elmé%qg{]egsgfaa(r:getsachhielzer plate
62 and a plurality of support portions 64, e.g., three
in number, and is integrally formed of a synthetic
resin. The stabilizer plate 62 is situated between
the two disks 16a and .16b and opposed parallel to the

surfaces of the disks with gaps therebetween. The

support portions 64 protrude from the stabilizer plate

62.

The stabilizer plate 62 is in the form of a

substantially rectangular plate that has a through

. hole 66 in its central portion. It further has a
notch portion 67 that communicates with the through
hole. The stabilizef plate 62 includes first, second,
and third regions 62a, 62b and 62c. The first region
62a faces the respective first no-data recording
regions A of the magnetic disks 16a and 16b. The
second region 62b extends from the first region 62a
toward the inner peripheral side of the mégnetic disks

and faces the respective data recording regions C of



10

15

20

25

respective second no-data recording regions B of the
disks. 5 The first region 62a is thicker than the
second and third regions 62b and 62c. The second and
third regions 62b and 62c are fornmed having the sane
t hi ckness. Gaps between the first region 62a and the
magneti ¢ di sks 16a and 16b are adjusted to, for 10
example,. 0.2 to 0.25 mm each, gapd gaps between the
second and third regi ons 62b and 62c and the disks
16a and 16b to, for exanple, 0.3 nmeach. Thus, the

firstheegiiok2A%d ard t1gs ed ®lOSEl: 1P E{]kziéﬁ%)f&tié’e

surfaces of the disks 16a and 16b than t second and

15 t Biitdateg earouRb v Bacoudd Hdmee dbeksnd 68 @yl d6b

or the stabilizer plate 62 vibrates heavily, the first

r egi @ spRa ttiogc recdrite mestrard i mecdidisig nfedliadrss B of the
recording regions A of the disks, thereby restraining
the §d8&8d region 62b of the stabilizer plate 62 from

20 moving toward the disks. Thus, the first regi on 62a
prevents the dddditd Hetfivn & I3 orhidkehitthen Mehe second

respect, .data recordi regi ons C of the disks 16a
andpfé‘g. ¥F‘ﬁr§oﬁ§§dﬁé‘ﬁcéﬂ{ r?é"gcﬁa@é: 1 eCQi SRETEY i agies third

d_f i d havi hei
o LEgRRREC BB AR i IS 0 T S dame |
t abichis lat s . fit in g, e 52 0of th
SpacEhiERheBR! 0cibs Iprlddit il IR AN PR dni

16a and kebnekilhe i sXAhidd 281 Rl & L2 avdjtlfﬁe%s to, for

heavily, the third region
example, 0.2 to 0.25 mm each, and gaps between the
second and third regions 62b and 62c and the disks
lea and 16b to, for example, 0.3 mm each. Thus, the
first region 62a is situated closer to the respective
surfaces of the disks 16a and 16b than the second and
third regions 62b and 62c. If the disks 16a and 16b
or the stabilizer plate 62 vibrates heavily, the first
region 62a touches the respective first no-data
recording regions A of the disks, thereby restraining
the second region 62b of the stabilizer plate 62 from
moving toward the disks. Thus, the first region 62a
prevents the second region éZb from touching the
respective data recording regions C of the disks 16a
and 16b. 1In cdnsequence, the data recording regions
can be prevented from being damaged and having their
data destroyed.

The third region 62c of the stabilizer plate 62

is fitted in the groove 52 of the spacer ring 50 with
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62c touches the spacer ring 50, thereby restraining

the second region 62b of the stabilizer plate 62 from

5 nmoving toward the disks. Thus, the third regi on 62c
prevents the second region 62b fromtouching the
respective data recording regions C of the disks 16a

and 16b. I n consequence, the data recording regions

of the disks 16a and 16b can- bepprevented from bei ng

10 damaged and havi ng their data destroyed. The

stabilizer plate 62 is opposed to half or nore of
eachaotjaphe mayneld emadjriets oléa e 16D Md h el esPate

to the circunferential direction of the disks. The

not chtpbiflicer6plafte 62 stiddydterehedvlls ,62He tiird region
situated in a novenent region of the carriage assenbly

22, fRerspychies $thabisiparer piate 62 ahdrdby aastradaing
assenply 22 are prevented frominterfering with each

ot heFheTReconghireicion Fi2h @ 62X hextsdmds 1dlzese platiehd2 from
upstream side of the carriage assenbly 22 in the 20

r ot at'PEA"E] QHPFEntgﬁ He kdi-skSMea téy-rdrregion 62c
supp igns 64 of the stabiljzer 60 are_ arranged
TnarSruaREy SHY Reedndo et oot Bt tepghing The

Stab{é%é@&t@%@&@gég %Q%o%h&%%t?%ﬁ%%%%h%?é&hﬁgga Q% g016a

di sks a an Each "suppor

firS&n@°§€b@4aIhh%bn%éhﬁgﬂ%éfr%%bt%%g%gggkﬁréik e%%b%ons

62 and engages the bottoom surface € ca

and arserendiBst 164bahbat ¢extaRdsef ‘%@vte*f&%f%lt ?’E"é)lnf Ring

14 plate and abuts against the top Cover 1
firstlamagddseadndapesys tbéa rand te4beate odlelagned

coaxial ly

The stabilizer plate 62 is opposed to half or
more of each of the magnetic disks 16a and 16b with
respect to the circumfereritial direction of the disks.
The notch portion 67 of the stabilizer plate 62 is
situated in a movement region of the carriage assembly
22, whereby the stabilizer plate 62 and the carriage
assembly 22 are prevented from interfering with each
other. The stabilizer plate 62 extends close to the
upstream side of the carriage assembly 22 in the
rotation direction of the disks 16a and 16b.

The suppor£ portions 64 of the stabilizer 60 are
arranged individually on three corner portions of the
stabilizer plate 62 and situated outside the magnetic
disks 16a and 16b. Each suppért portion 64 has a
first post 64a that extends from the stabilizer plate

62 and engages the bottom surface 12a of the case 10

and a second post 64b that extends from the stabilizer
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with each other. An engaging protrusion 65 is forned
on an extended end of the first post 64a. It engages 5
each correspondi ng one of recesses 70 that are forned
in the bottom surface 12a of the case. The support
portions 64 are sandw ched between the bottom surface
12a and the top cover 11 of the case and support the
stabilizer plate 62 so that thejgtabilizer plate 62 10
extends parallel to the disks 16a and 16b. According
to the HDD constructed in this manner, the stabilizer

pl at B2t é sapd oxbaed besveen the t?%@&éf gi skspdbar; rst
and 16b and | ocated close to the i sks wi t hout

i nt erdredt | second hpd dies negaeing dindsr82al1bgRédt B6axially
carriage assenbly 22. The stabilizer plate 62 can

st abivitde edch | ovhen. t han semdagisg oproteusisks646as formed
and 16b that are generated as the disks rotate. If

t he RBKEN 16t ended 6end bt ehait Lhrgth mpeedids her Bf oergages
the airflows that are generated near the disks can be

20 steHF i RIFIPIRURE MFICT 1 X8ERFSEHaT0 | shat are formed

attrihutabl to turbulence, Thus, there may be
obt ailr{éatarb% O SUHTRFE vi 37 T cDICAIR: nubhet Fepport

s e 30, LRk 10 o008 0 DO RS LLSE

W th I nproved " accuracy w

The HER widd die stabiliger plat e 82 aeordino. Qoo thehe

first enmbodi nent descri ove and a ~ ctonveéen

HDD v ot s AW (st a0 | 62 ek Ve £t e ié‘@éﬂigﬁﬁgbypl te 62
nmeasured for the accuracy of positioning ) o?
t hei rextagrdd iga sl ke BUW d ages. dNBRO 16WNand 16b.

According to the HDD constructed in this manner,
the stabilizer plate 62 is provided between the
magneti¢ disks 16a and 16b and located close to the
disks without interfering with the magnetic heads 32
or the carriage assembly 22. The stabilizer platé 62
can stabilize airflow on the surfaces of the disks 16a
and 16b that are generated as the disks rotate. 1If
the disks 16a and 16b rotate at high speed, therefore,
the airflows that are generated near the disks can be
stabilized to reduce disk flutter that is attributable
to turbulence. Thus, there may be obtained an HDD in
which vibration of the magnetic disks is reduced so
that the heads can be positioned with improved
accuracy with respect to the disks.

The HDD with the stabilizer plate 62 according to
the first embodiment described above and a

conventional HDD without any stabilizer were
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repetitive run-out) represents a vibration factor that
is not synchronous wth rotation. Of-track signals 5
of the nmagnetic heads were used for the neasurenent of
the positioning accuracy; and spectra for individua
frequencies were neasured with an FFT (Fast Fouri er
Transfornm) analyzer. In FIG 4, characteristic curves
A and B represent characteristiigs aof the HDD accordi ng
10 to the present enbodi nent and the conventional HDD,
respectively. In FIG 4, the respective peaks of the

spectlmaimfldu(éﬂaryaﬁe%rslu&@cp fOH (9% AR R %ﬂ?&lng
flutter factors attributable to turbulence an

vi br diREO) 16 fc duedre nagneft itchel i ISuade RsSeMNRRANthon -
the suspen- sions. As seen fromFI G 4, the

posi EePRitAG laec wuacputof refpereldbdtef at Ivaumaas:mﬁ factor that
enbodi nent, conpared with that of the conventiona

HDD, 1iSs NPkp AYRE r@yloaﬁowt@orofc@ts@%. 20 fAcdaradiing tgnals

t he HQD gescrlbed ab% the stabilizer 60 has the

t hr e&Ls GRS PEIRSFLCoRE 26 HR&E USafpdior tthe gtemunezmnt of

plat gz ; ort portions 64 support th
stablP P éPQlBH 4CHRAGY r sgef ?ﬁ&FtrQ ﬂQ¥ individual
d h d 25 the .
Lop ?%%E?@%‘%ﬁ‘e%e%%ggc%sé%w Ykl aRn ey Rt sTLer
th i b
ot e har e BRE S Erent SAGT 460 GHBIY sl curves

wi t hout changing t

16 Ahaad 8f teprbtBenenendrde [ b d
ring 50b shomnbfn FG 3 aregﬁggﬁ?éggo%§tﬁgghﬁgﬁﬁ€9§prdlng

to the present embodiment and the conventional HDD,
respectively.

In FIG. 4, the respective peaks of the spectra of
characteristic curves A and B include disk flutter |
factors attributable to turbulence and vibration
components of the carriage assembly and the suspen-
sions. As seen from FIG. 4, the positioning accuracy
of the HDD of the present embodiment, compared with
that of the conventional HDD, is improved by about 20
to 30%.

‘According to the HDD described above, the
stabilizer 60 has the three support portions 64 that
support the stabilizer plate 62. The support portions
64 support the stabilizer plate in a manner such that
it is sandwiched between the bottom surface 12a and
the top cover 11 of the case 10. 1In assembling the
HDD, therefore, the stabilizer 60 can be set in place

without changing the conventional assembly procedure.
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the spindle notor 18 in assenbly, the stabilizer 60 is
put on the disk 16b so that the first posts 64a of the
5 support portions 64 |lie on the bottom surface 12a of
the case. In doing this, the engaging protrusions 65
of the first posts 64a are caused individually to
engage the recesses 70 of the bottom surface 12a,
whereby the stabilizer 60 is posj¢ianed. Thereupon, 10
the stabilizer plate 62 is supported opposite to the
di sk 16b. Subsequently, the ring 50a, magnetic disk

16a, and dirglasG! amelr 3 Al Ty R 14 M}Qeféﬁgé‘%é?”the

the hub 46. Thereafter, the top cover 11 is scre

to theibgs60b2shewhhah FIGEN3aEeS WARNTRLPBH RO Shifébig of
15 of the stabilizer 60. As this is done, the support

porti dhs enioﬁlehmosbabﬂBiiara&&ewmaysaﬂﬂmﬁCﬁﬁﬁbilizer.60 is

bet ween the bottom surface 12a and the top cover 11 of

the cBYE 20 5h&@ Hés# iebpesi them. the tfirstrupoers 64 of the

assembly is conpleted. 20 Thus, the stabilizer plate

can bﬁuég?rBePRé§ﬁ°n§ frutaki ey Ghembgridone sdirsiescdylza of

o1 TPl EyResgraly, pRraseRs Bl (R Lhe doke SPCEL e

2SSeBEVonkosPLOR. £oBERTHS L2 SLAt 1or, 80 e 1o

R R P IR UR 7 TR SEE c%.”dllzfr

S i e A L A S SR 2
the stabilizer plate 62 is supported opposite to the
disk 16b. Subsequently, the ring 50a, magnetic disk
l6a, and disk clamper 56 are mounted in succession on
the hub 46. Thereafter, the top cover 11 is screwed
to the base 12 so that it engages the second posts 64b
of the stabilizer 60. As this is done, the support
portions 64 of the stabilizer 60 are sandwiched
between the bottom surface 12a and the top cover 11 of
the case 10 and held in position. In this manner, the
assembly is completed.

Thus, the stabilizer plate can be'set between

a plurality of magnetic disks by a simple assembly
process such that the disks, spacer ring, and
stabilizer are successively arranged. This assembly
is simple because the stabilizer 60 need not be
screwed. According to the HDD described above,

moreover, the stabilizer plate 62 has the first and

third regions 62a and 62c that serve as movement
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regi ons of the magnetic di sks 16a and 16b can be
prevented. Thus, the shock resistance that is 5
positively required by the presence of the stabilizer
plate 62 can be inproved considerably. The foll ow ng
is a description of an HDD according to a second
enbodi nent of this invention. According to the second
enbodi nent, as shown in 10 FLGS375 and 6, a stabilizer
plate 62 of a stabilizer 60 is in the formof a
substantially rectangul ar sheet that has a through

hol e fistireiningepdred o) tdONendt irﬁt’éfrftgﬁgﬂ? BetHeen the

notch portion 67 that conmunicates with roug

hol e.stHie stz |p e pdred et tagpedesvd SaftaStecording

second, and third regions 62a, 62b and 62c. The first

r egi it S arfes-hehenagspeint i dks ks r56a nanddaéB can be

recordi ng regions A of the nmagnetic disks 16a and

16b. PHRVEESShd Bion B2 sheendsesioenbe thastis

region 62a taoward the inner peripheral side of the 20

nagné’cqscltdivﬁgls}’ FFAYRRS Rihehe preeienvee daf athecstadbhyizer
t he . disks 16a and 16b. The third region

' . C
gggl %;l%sﬁ ﬁﬁ%%ﬁ&&%ﬁﬁr%%@b% and faces
th ' ad - dat dj ' B_of
Lhe di ke THE EFHERIENG i F (956 Hob Sheo B8N aHAD62c
oG8 I i 62b.. .Gaps, bet
fhe RCCTng 1 4 B REP ISR 50 R TR TN,

L0 smcean et M LgsaN e S0

mm eddS. 5 and 6, a stabilizer plate 62 of a stabilizer
60 is in the form of a substantially rectangular sheet
that has a through hole 66 in its central portion. It
further has a notch portion 67 that communicates with
the through hole. The stabilizer plate 62 includes
first, second, énd third regions 62a, 62b and 62c.
The first region 62a faces the respective first no-
data recording regions A of the magnetic disks 16a and
16b. The second region 62b extends from the first
region 62a toward the inner peripheral side of the
magnetic disks and faces the respective data recording
regions C of the disks 16a and 16b. The third region
62c is situated around the through hole 66 and faces
the respective second no-data recording regions B of
the disks.

The first and third regions 62a and 62c are

thicker than the second regions 62b. Gaps between the

first region 62a and the magnetic disks 16a and 16b
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Gaps between the second region 62b and the disks 16a
and 16b are adjusted to, for exanple, 0.3 mmeach. 5
Thus, the first and third regi ons 62a and 62c are
situated closer to the respective surfaces of the

di sks 16a and 16b than the second region 62b. If the
di sks 16a and 16b or the stabilizer plate 62 vibrates
heavily, the first region 62a tgguches the respective
10 first no-data recording regions A of the disks,

t hereby restraining the second region 62b of the

stabhhizgerpbahetfie, ft‘h‘ig‘éig‘}\g e%nt QY & g ghfsekgsi 16a and

Thus, the first region vents the secon

62b iEBWhEQUQBEBQtEGe oS BRG! iskdnfialad 1o NP D mm each.
regions C of the disks {6a and 16b. I'n consequence,

the dapa betwedhngheege@dhdC ardionpreeHrel fHomiNd 6a
damaged and having their data destroyed. Likew se, if

t he amdnétbcadieshdjibacandol6ifour extarpist,alli |3 zer each.
plate 62 vibrates heavily, the third 20 region 62c

t ouchleyst hehpedpeesti vadsébdnd megdans re@eoradich@2c are
regions B of the disks, thereby restrainin t he
secoRttFREPENCEOBRET tohEhet ssispesdd el Avs feres @f the

L I T R

| CSPELY S BT BoECT R0 09,05, 00 19 U5 R e

Can REBLBHETLE FSOTDSLA HIated A0 M e

enbogi PBAt no-data recording regions A of the disks,
thereby restraiqing the second region 62b of the
stabilizer plate 62 from moving toward the disks.
Thus, the first region 62a prevents the second region
62b from touching the respective data recording
regions C of the disks 16a and 16b. In consequence,
the data recording regions can be prevented from being
damaged and having their data destroyed.

Likewise, if the magnetic disks 16a and 16b or
the stabilizer plate 62 Vibrates heavily, the third
region 62c touches the respective second no-data
recording regions B of the disks, thereby restraining
the second region 62b of the stabilizer plate 62 from
moving toward the disks.. Thus, the third region 62c
prevents the second region 62b from touching the
respective data recording regions C of the disks 16a

and 16b. In consequence, the data recording regions

can be prevented from being damaged and having their
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are the sanme as those of the foregoing enbodi nment.
Therefore, like reference nunerals are used to 5
designate |like portions of the first and second

enbodi nents, and a detail ed description of those
portions will be omtted. Further, the second

enbodi nent can provide the sanme functions and effects
as those of the first enbodinentg In the second 10
enbodi nent, the groove 52 of the spacer ring 50 may be
omtted. The following is a description of an HDD
accofdtRgdbat@ol/Blrd enbodi ment of this invention.
According to the third enbodi ment, as shown in FIGS. 7
15 and 8y oghetrakidnifZefu filtateh $2 Oft e Hethidd Z8b&Piment
integrally has a fourth region 62d, which extends

bet weea ahpl seaki by thoses pENThenF IR ddidlg eaisId iimMEas.
a carriage assenbly 22. The region 62d, which serves
as aBhacefiarer flakiengefegiemce irsimeraiserateharseat her 20
regions of the stabilizer plate 62. O her

conf fgaLgRRrERs Laket Rorthions efbddiendritrstarama e asmee
as those of the foregoing enbodi nents. Therefore,

| keeﬁ“é?’g?@ﬁeésmuﬁ’é‘ndalas dgite Lijesh des crdediigmatad IGhase

' .of the.fi hi rd 25 enbodi ts, and
ot BB A0ecP iRt B OF LRGN  FOmPoRy (DeORdaat
Functisadtiint oprl. BEBYEE e 5 AN Iank i e eect

embodg ”?HBs.eAB%OH:ﬁiengfitr%tt réﬁ\bto@iqn%nte.gbggxi &Y second

nmor eover, vibration the 'suspénsi on
embodiment, the groove 52 of the spacer ring 50 may be

omitted.

The following is a description of an HDD
according to a third embodiment of this invention.
According to the third embodiment, as shown in FIGS. 7
and 8, a stabilizer plate 62 of a stabilizer 60
integrally hés a fourth region 62d, which extends
between a plurality of suspensions 30 that constitutes
a carriage assembly 22. The region 62d, which serves
as an actuator facing region, is thinner than other
regions of the stabilizer plate 62.

Other configurations of the third embodimént
are the same as those of the foregoing embodiments.
Therefore, like reference numerals are used to
designate like portions of the first and third
embodiments, and a detailed description of those
portions is omitted. Further, the third embodiment

can provide the same functions and effects as those of



attributable to airflows can be restrained, so that
magneti ¢ heads can be positioned with i nproved 5
stability. The present invention is not limted

“directly to the enbodi nents described above, and
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various changes or nodifications may be effected
therein without departing fromthe scope or spirit of
the invention. 10 Further, varifys inventions may be
made by suitably conbining a plurality of conponents
described in connection with the foregoing

embo Qi S s tF Umb SXAHIH €; nginrggecoc"émé’%fd

according to the foregoi ng enbo ts may be
om t teitho WS MY Baovext, 1 KRNI StRC Clshds fohs 30

the different enbodiments nmay be conbi ned as

r equiatatki dut dilee ftoy egior figpwhei mntsest el idd@bidd zeHat -

plate 62 is configured to extend fromthe outer

per i ptagme tfirarhesath cmyries | mwo i tslortesd twieth nimgyr &0=2d

periphery. Alternatively, the stabilizer plate 62 may

be dédiadidd Yo have only first and second regions 62a

and 62b without including a third region, as shown in

FIG 9. TH'S iREYSoRyi B oPeldcks Bfe kEehrd jdirectly to

first no-data recordi regi ops A of the magnetic 25

di skdPFe £ RRE IR CST %%@3%51@@9% P i @i et thpnges

fromt first region toward t i.nner_.periphery of .

cch IR ST Pk AR R T H e

porti ; rfﬁg k% %E SE. -QEQ%'r regi .

62a idsybtal%tc% t g?] r}]éenssée o‘%d&?esgjllo%l f t:ﬁ]ee %gs}néé{‘tlon.
Further, various inventions may be made by suitably
combining a plurality of components described in
connection with the foregoing embodiments. For
example, some of the components according to the )
foregoing embodiments may be omitted. Furthermore,
the components according to the different embodiments
may be combined as required.

In the foregoing embodiments, the stabilizer
plate 62 is configured to extend from the outer
periphery from each magnetic disk to the inner
periphery. Alternatively, the stabilizer_plate 62 may
be designed to have only first and second regions 62a
and 62b without including a third region, as shown in
FIG. 9. The first region 62a faces the respective
first no-data recording regions A of the magnetic
disks 1l6a and 16b. The second region 62b 1s directed

from the first region toward the inner periphery of

each magnetic disk and extends up to the middle



10

15

20

functions and effects of the first enbodi nent can be
al so obtained with this configuration. If the 5
stabilizer plate is designed to be short in the radia
direction, noreover, its vibration is so |ow that
satisfactory vibration resistance can be secured.

Al t hough each of the configurations according to the
foregoi ng enbodi ments has been gdescribed as being 10
provided with two magnetic disks at one tine, the
nunber of magnetic di sks may be increased as required.

Tt ae Qfn NDF S dBINSLdE, d'frlfstﬁ{§ EXH Ct@lq% ?J.Pgt region

incorporated at one tinme, a plurality o ' zer

pl at e hand nen {diee 5 ama s oréd %’é@érﬁ@nr@i 18h 06852l Orlle same
shoul d only be successively arranged he support

portifonsctidis samppost £édies soNotige St BRst | @RBodl ML éaﬂ be
the case of only two di sks) now support as nany

st abidlisterolt aitresxd ael @ ecnee dech f byt @tckowne If the

stabilizer plate in between each adjacent pair of 20

di skstamd iapp@iaporis oies ifnedcto stabshozerimayhberadial

forned separately fromthe stabjlizer plate. Each

supp reﬁbtrlt‘?rbn Herepteri mied torat stiangonhgw that

alterg%F|%§ be in the formof, a sheet or block. 22

¥ ibratich Jes stRNtR TR ROnPFFYTAg:

a case hayyj otto face and_a cover

naving & 1ol SOHTE FHE: arl FORac Gt AT FoL8nEa8ecoRding to

Pluralyd Yo gl Sk SHH S AL e SUPPOE &S OB dEibed as being
provided with two magnetic disks at one time, the
number of magnetic disks may be increased as required.
If three or more magnetic disks are expected to be
incorporated at one time, a plurality of stabilizer
plates having the same configuration as aforesaid
should only be successively arranged. The‘support
portions that support the single stabilizer plate
(in the case of only two disks) now support as mény
stabilizer plates as are needed to place one
stabilizer plate in between each adjacent pair of
disks. The support portions of each stabilizer may be
formed separately from the stabilizer plate. Each

support portion is not limited to a post and may

alternatively be in the form of a sheet or block.
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hub and rotated by the notor; a plurality of heads
corresponding to recordabl e/ readable surfaces of said
plurality of 10 disks, said plurality of heads
processing information for said plurality of disks;
and a stabilizer having a stabilizer plate |ocated

bet ween adj acent ones of the plurality of disks and
opposed to surfaces of the adjaggent_ ones of the 15
plurality of disks with gaps therebetween and a
plurality of support portions which extend fromthe

stabilizer plate outsiﬂgA@hQSpbﬂﬁthbylgﬁ di sks, ,said
plurality of support portions belng sandw ched between

the bottom.sur aiielanttitvee Lomede doridiel £a%e; and 20
supporting the stabilizer-plate . 2. The disk drive

devi ce aceormisey Hayiclqiankbht toMenat ffaeacdhdfa tdever;
plurality of disks has-a first no- data recording

regi on si tauacde rathean rguteerrqiertiginley dub ey pocdted, in the
a second no-data recording region 25 situated at an

i nneF&5&rfi pheral edge portion, and a data recording

region situated hetween the first and second no-data

r ecor di ng . &JiVFid I tah P L 18 sdsamhiicherare sipppatedher the
fi [ whi ch faces the first no-data
?ecgﬁgﬁnr%%ggg5ﬁ§%gfbﬂh %ﬁlﬂpng#y of disks and a

second r e%: %ﬁ.u\@%‘l%n:ye)gfe %Sacfsr %@L%rh%eﬁéérgc?i;r}(ie Lon

toward an ner peri‘pheral”si'de 0 ,“The 5

FITStet@ddan1R9aG B Gk e AR & BT SEAYGIEU Ly of
disks, said plurality of heads processing information
for said plurality of disks; and

a stabilizer having a stabilizer plate located

between adjacent ones of the plurality of disks ‘and
opposed to surfaces of the adjacent ones of the
plurality of disks with gaps therebetween and a
plurality of support portions which extend from-the

- stabilizer plate outside the plurality of disks, said
plurality of support portions being sandwiched between
the bottom surface and the cover of the case, and
supporting the stabilizer plate.

2. The disk.drive device accpfding to claim i;

. wherein each of the plurality of disks has a firgt no-
data recording region situated at an outer peripheral
edge portion, a second no-data recording region
situated at an inner peripheral edge portion, and a
data recording region situated between the first and

second no-data recording regions, and the stabilizer
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rperi pheral
plurality.of disks_h a_first ,no-data,recording
ReekBapaihap Tante,

3. The disk drive device according to claiml1,

wherein each of the plurality of disks has a first no-
data recording region situated at an outer periphera
edge portion, a second no-data recording region 10
situated at an inner peripheral edge portion, and a
data recording region situated between the first and
second no-data recording regionsy and the stabilizer
plate has a first region which faces the first no-data
recordi ng regions of the disks, a second region which

15 eyptigrds nhisoR the gt %@gﬂaﬁﬁﬁHléﬁwfgéé§”Eﬂé“fqr%&”?ﬁfdata

peri pheral side of the di'sks, and a third region

f acegetbediagorégiondaior ReEOAiUKL I8} O Aide and a
plurality of disks, the first and third regions being

t hi ckeronbaregiens eddth reegicoris Arch the ffi sk dréyEon
device according to claim1, which further conprises

a spaowardi ag annscheertiphcdrm ] rmitdy afhdeiss tdiadledd, the

bet ween respective inner peripheral edge portions of
eachféfsthe&egdioac bednendd istkethg harurtdie tseeindli skeion.

the spacer, ring having a groove on 25 an outer .

3 surfiec @ iordide HRY Vifran o Rdite & ehaim 1,
r egi SREPLHafEG af fa PR Shéa ikt Bas @ first no-
port | nQ-data r i ng r.egion situated at
“H8Ra Qe%g%%gg% PR sq%q{aq:eogr%t %rﬂaqtgtﬁrec%‘?‘la}r ral

an inner perip edge portion,

20, Ep8, ULt et e (LBl £ S sl

firssicqaten whi R fages Hae ifdHeta N HIAGYUS Nha a
data recording region situated_between the first and
second no-data recording regions, and the stabilizer
plate has a first region which faces the first no-data
recording regions of the disks, a second region which
extends from the first region toward an inner
peripheral side of the disks, and a third region which
faces the second no-data recording region of the
plurality of disks, the first and third regions being
thicker than the second region.

4. The disk drive device according to claim 1,
which further comprises a spacer ring aftached to the
motor and situated between respective inner peripheral
edge portions of each of the adjacent ones of the
plurality of disks, the spacer ring having a groove on
an outer peripheral surface thereof, and wherein each
of the plurality of disks has a first no-data

recording region situated at an outer peripheral edge
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regions of the plurality of disks, a second region

whi ch extends fromthe first region toward an inner
peri pheral side of the plurality of disks, and a third
region which is situated in the groove of the spacer
10 ring wwth a gap therebetween, the first region
being thicker than the second region. 5. The disk
drive device according to cljurQ{; —Wwhich further
conprises a head actuator which as a plurality of.
arms and a plurality of suspensions 15 extending from

the abee;iaRd %a‘é'%c%%@p?%udlgzaorl:eeégrdlﬁﬂ qieﬁﬁr a“tfr?'élt‘é/l.%é)éed at

heads for nmovenent with respect to

di skananeneftepeiriphleagt akidd zRyrt irgt & @Qfé)@e?dréébrdlng
half or nore of each of the plurality of disks with

respeegivo sheuaiteduivkewerin ahe?Eidstedridnsedfotdiio-data
di sks, exclusive of a region of novenent of the head

act uaeeprdahgt iregivost hendpltivealsttapidfi dirskslathe HEwe a

di sk _drive device according to claim1, which further
conpfiises ZeHaan =bhght SRORN dfhendd rsis reolafral tegowding
rotatabl.e arms and a_plurality of suspensions

exteﬁ@gﬁ@nﬁrBﬁlFﬁ@ Pépéﬁéﬂﬁé'éﬁhﬁ“&ﬂ@reébWeQQnﬁxﬁQQWQP
one 0 for novenent 25 with
respggfcgoegﬁ %FuﬁéP ﬂ& %ﬁrﬁﬁquQﬁQQﬂqPWQEg an inner
S oRbE B S LA B B G e e
BSOS SRS AT ST PE shces
ring with a gap therebetween, the first region being
thicker than the second region.
5. The disk drive device according to claim 1,
which further.comprises a head actuator which has
a plurality of arms and a plurality of suspensions
extending from the arms and each supporting one of
said plurality of heads for movement with réspect to
the plurality of disk, and wherein the stabilizer
plate is opposed to half or more of each of the
plurality of disks with respect to the circumferential
direction of the disks, exclusive of a region of
movement of the heéd actuator relative to the
plurality of disks.
6. The disk drive device according to claim 1,
which further comprises a head actuator which has
a plurality of rotatable arms and a plurality of

suspensions extending from the rotatable arms and each

supporting one of the plurality of heads for movement
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wherein each of the plurality of support portions has
a first post which extends fromthe stabilizer plate
and engages the bottom surface and a second post which
extends fromthe stabilizer plate and abuts agai nst 10
the cover. 8. The disk drive device according to claim
7,. wherein the first and second posts are aligned
with each. other. 9. The disk ,dri vwe device according
toclaim7, 15 wherein the stabilizer plate and the
plurality of support portions are integrally forned.

10. JhendiskpdEtVeodeKke ding; 6, cLai -
wherein the gtabiF?zSﬁbp éggsg% Vt%éggru%gPrygeéfl“ the

suppstabpditéonplate HEkdad heeaneyht katiagl 88hRon2@nich
11. The disk drive device according to claim 2, :
wherexendie betseeneghenpohrubetsgt alfi kugpenpliahe bAd is
sufficiently thicker than said second region of the

st abfhineerpthee gbhas regppesent the stebhdicegi phaok.
the stabilizer plate fromtouching the data recording

25 regi on’of The gl&kaPriyeoflediisks acterdihg @isklaim 1,

drive devjce accor?ing to.claim3, wherein the first
r egi EETH t HREEhPF dEREgPOHY B 1 EHeO56SEPRBFEi PEFthPRBhAS

are sufficiently thicker than said cond yegion of

t he %t%.???z%?sﬁlﬁgécgoeﬁ ePgsp?§9@n?getﬁEaéégbﬁ8r plate

regi 0 tabily I rom _t,ouching the data, .

rec&%g?n%négg?%n@g% %égEB u?g??%§goﬁnd5adF§E§Pd BoSt' ihich
extends from the stabilizer plate and abuts against

the cover.

8. The disk drive device according to claim 7,
wherein the first and second posts are aligned with
each. other.

9. The disk drive device according to claim 7,
wherein the stabilizer plafe and the plurality of
support portions are integrally formed.

10. The disk drive device according to claim 9,
wherein the stabilizer plate and the plurality of
support portions are molded from synthetic resin.

11. The disk drive device ‘according to claim 2,
wherein the first regiéh of the stabilizer plate is
sufficiently thicker than said second region of the
stabilizer plate so as to prevent the second region of
the stabilizer plate from touching the data recording
region of the plurality of disks.

12. The disk drive device according to claim 3,

wherein the first region and the third region of the
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13. A nethod of assenbling a disk drive device
conprising: providing a case having a bottom surface,
a spindle notor and a hub in the case, the spindle 10
notor secured to the hub for rotational novenent;
mounting a first magnetic disk to the hub;

positioning a stabilizer over the first magnetic disk
and nmounting a support portionpgf the stabilizer to
the bottom surface of said case; 15 nounting the
second magnetic disk to the hub; and nounting a cover

ont os ¢ 4181 BUPELT b1 ROEL £ 98- s&ﬂfléigﬁﬁb?dtﬁicﬁéfegﬁhhniaﬁd
di sk drive device conprising: a) providing a case

haVImgc@n@Ofé@ﬂbﬁubfaﬁﬁea@ﬂab?@laeﬁoyﬁéteb%oDéQVtQ|ﬁgevent
a spindle notor and a hub in the case, said spindle :

not crhgesecendt peghenhob the stabhlisesal phavenepbm C)
provi di ng a suspension and head in said case, 25 said
head-odehikd the sdatiasuspending; reyipnoviding plurality of
stabi]izer having a stabilizer plate and a support

por t3b¥KEonnect ed t her et o; 27 e) mounting a first

magnet i c fgsk to sajd hub; g05|t|on|ng sai d

stabilize pla%em6§e?dsa#daﬁﬁ?§ liagnat #éskj dkigpgdevice
mmﬂgéégksald support portion to said bottom surface

of sard case. 5 g) after positioning the stabili zer,

mount i ng providing a case having a bottom surface,
a spindle motor and a hub in the case, the spindle
motor secured to the hub for rotational movement;
mounting a first magnetic disk to the hub;
positioning a stabilizer over the first magnetic
disk and mounting a support portion of the stabilizer
to the bottom surface of said case;

mounting the second magnetic disk to the hub; and:

mounting a cover onto the support portion.

14, A method of assembling a disk drive device
comprising:

a) providing a case having a bottom surface and
a cover;

b) providing a spindle motor and a hub in the
case, said spindle motor secured to the hub for
rotational movement;

c) providing a suspension and head in said case,
said head mounted to said suspension;

d) providing a stabilizer having a stabilizer

plate and a support portion connected thereto;



sai d second magnetic disk to said hub; and h) after
mounti ng said second nmagnetic di sk, securing said
case to said support portion. 15. A nethod of
protecting magnetic disks in 10 a disk drive
apparatus conprising the steps of: providing a
stabilizer plate between a first and second nagnetic

di sk, said first and second_nagnetic disk supported
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: for rotational notion about a hub of a spindle notor,

and each of said first and second 15 magnetic disk

having a ag¢- dﬁ&ﬁnﬁ?ﬁerg'@grﬁgghg n@@?c algﬂt%o sald hub;
recordi ng region; formng said abili1zer plate to

have a fiE$t pbegteBnihgr shOA EtQBthéQJ aqsme et said
no-data recording region and a second region for

posi fiost ngag@betutic adbsk saddmdahaingceadinguppdir@nNportion
said first region being sufficiently thicker than

sai dteegahd begyton serfasetof psayéntashe second regi on

of the stabilizer plate fromtouching the data

recor di ng9) egh6hesf Pepétipnisg Hhe seebmdidesksmouatsdng
25 poslalonln sai d stabilizer plate between said

first3y ds§%€ A MAGRPEEF cAbP kKt uBALE hREb sapBdf i 1 st

regi on |s ositjoned adjacent said no-data recqrdipn
° r egi of na%tgfdmggﬁthagrﬁﬁF ns?EOBgSWFBBﬁE&C didk,

dj h hod
2o et Said S8 B kTt S8k BorTHodr piare
is securegsto g @I EoﬁnSkoﬁkggecélﬁa'ﬂa&hé%ECaQQSks in

second magnetic via a su
a disk drive apparatus comprising the steps of:

providing a stabilizer plate between a first and
second magnetic disk, said first and second magnetic
disk supported for rotational motion about a hub of
a spindle motor, and each of said first and second
magnetic disk having a no-data recording region and
a data recording region;

forming said stabilizer plate to have a first
region, for positioning adjacent said no-data
recording region and a second region for positioning
adjacent said data recofding region; said first region
being sufficiently thicker than said second region so
as to prevent the second region of the stabilizer
plate from touching the data recording region of the
first and second disks; 'and

positioning said stabilizer plate between said
first and second magnetic disk such that said first

region is positioned adjacent said no-data recording



portion |ocated outside of the periphery of said first
and second magnetic di sk, said support portion
attached to a bottomand top portion of said case.
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region and said second region is positioned adjacent
said data recording region.

l6. The method as recited in claim 15, wherein
said stabilizer plate is secured to a case enclosing
said first and second magnetic disk'via a support
portion located outside of the periphery of said first
and second magnetic disk, said support portion

attached to a bottom and top portion of said case.



