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-1 TI TLE OF THE | NVENTI ON DI SK DRI VE DEVI CE

GRCQU NVENTI ON This invention rel ate
o i sk or ve device, 5 such asa monetic ok NI
provided with disks configured to rotate at high
speed. In general, a nmagnetic disk drive conprises
magneti ¢ di sks, a spindle notor that supports and
rotates the disks, a carriage assermbly that supports 7600002
10 magnetic heads, a voice coil notor

t hat S
o a8, assentlY, -?h%%%ésnaﬁg%%fz,ﬁmg@&ascs{.endr1}1@@0M!Nmﬂlm!lmnhIm
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devices of a high-rotation ty

i nvesddrgat - dd HeCMa e S hidh tdeedmgnetic di sks
rotate at high speed, however, airflows in the sane
direction Bs ddreeral ata Crma@rhéiﬂ:&I@ﬁsl@fd.{:hﬁedtéﬂﬁﬁrises
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magnetic disks, a spindle motor that supports and
rotates the disks, a carriage assembly that supports
magnetic heads, a voice coil motor that drives the
carriage assembly, a board unit, etc, which are
located in a case.

The spindle motor has a cylindrical hub, on which
the magnetic disks and spacer rings are alternately
stacked in layers. The disks and the rings are fixed
on the hub by a disk clamper that is attached to the
distal end of the hub.

In the magnetic disk drive of this type, the
rotational frequency of the magnetic disks must be
increased to ensure high-speed data processing.
Magnetic disk devices of a high-rotation type have
been investigated in recent years. If the magnetic
disks rotate at high speed, however, airflows in the
same direction as the rotation direction of the disks
are produced inevitably. If they are disturbed, a
phenomenon called disk flutter is caused such that the

magnetic disks vibrate. Further, the turbulent flows
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25 are produced inevitably. If they are disturbed, a
phenonmenon called disk flutter is caused such that the
magneti ¢ di sks vibrate. Further, the turbulent flows
cause the carriage assenbly to vibrate. In this case,

the positioning accuracy for the magnetic heads with
respect to the disks | owers and hinders the

i mprovenent of the recording dersity. 5 Proposed in

Jpn. Pat. Appln. KOKAl Publication No. 2000-322870,

for exanple, in order to solve these problens, is a
magnétd i tdle dRs TR IhAST I vV DY@ ER. a Ehrbluls case,
for snoothing airflows in the circunferenti al

dir ecttr?eorp%?fl 9 AWHIESY hR T arlee MIoRR bHuckepds with

t he q&§$§ rotate.. This shroud is an, arcuate structure

that SURTOUNDS tHE St et pet$rerdtd DHdehe Widks.

Conb q§§; r e s,,.of the

peri plh raﬁbﬁes}tgciﬂﬁleghp%%@%e P%%Snﬁ%'e shroud.

They are iptsppased; besyeennthe gdisks, Sp@odkﬁf\t pdB1i88Yion
penetrate their outernost peripheries and get into

t hei WNd .NEE0 PESAIBEY,| eSor ALMPIQUrat iOMdPrcd Neo1ve these
i nprovenent of head positioning operation is proposed

i n JproRams, N& aSMeﬁ;‘l'ﬂe‘i;icf Qz_fisfilé(am)}i&:e Agcor i 1ot ®vided

this 20 configuration, stabilizing blades are arranged

on t he thdawsstocesin fSi desnofo teh ioay rd iagel ass el tyhe

whereby production of turbulent flows around a

car r iCAge Uy e negdtirad ik et raad e mddrettiordisfkd highat are

carriage assenbly. 25 In incorporating the shroud

intogﬂggqﬁ%ﬂugq(yhe disks rotate. This shroud is an
arcuate structure that surrounds the outer peripheries
of the disks. Comb teeth are arranged on those parts
of the peripheral surface which are free from the
shroud. They are interposed between the disks so that
they penetrate their outermost peripheries and get
into their inner peripheries.

A configuration for the improvement of head
positioning operation is proposed in Jpn. Pat.
No. 3348418, for example. According to this
configuration, stabilizing blades are arranged on the
downstream side of a carriage assembly, whereby
production of turbulent flows around a carriage is
restrained to reduce vibration of the carriage
assemnbly.
In incorporating the shroud into the magnetic

disk device constructed in this manner, however, it

must be laterally inserted between the magnetic disks
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di sk device constructed in this manner, however, it
must be laterally inserted between the magnetic di sks
that are stacked in layers. Therefore, assenbling the
device is difficult and requires conplicated

manuf acturi ng processes. An alternative configuration
may be proposed in 5 which the shroud and the
stabilizing blades for rectifyihg turbulent flows
that hit the carriage assenbly are nounted
individually in separate cases. In a relatively

| ar ge=33 Z RF eyt ked diskleesree tPaerefises, disksmbiing the
3.5 inches or re,. those nenbers can be 10 nounted
with %&%C%e%%ggkf%¥c¥h% 7P af el Yo yep@rpliscakxeer na
shap§m§ e devic smal | -si zed magnetic disk

f th .
devi c& Q¥éﬁcE%%%n%$%?%g%$g%§5 i nches or |[ess,
h , i i ing. . mak it hard t .
e hodk b ER e TRUOLLDS: SRRCEL BB, be BECE0L o
. I = = .
anur e e Cast e RLE Sy B il B
ACCO_rLCHc[tgj_ﬁBQi_rﬂ{ BeRectedf 10w Vet 190 {Rer&atsiage
provided a disk drive unit conprising: a case; a notor

20 arasrwddl y natdhien@asesd ai i v Bdnd V1 f 1 i $&sa Wi Ehcases .
are individually supported and rotated by the notor; a
head Mhixrpracesskes 1af gz nat e fagndhic disKs; d@vice that
carriage assenbly which is arranged in the case and
SUpporRss tHes ket ford noverehtonindre especte tmetber25can be
di sks; and a stabilizing plate | ocated between the

pl ur AWVt i kLRI pposerl 9 e feekst bfelhegenerous

external shape of the device. In a small-sized
magnetic disk device that uses disks of 2.5 inches or
less, however, its limited mounting space makes it
hard to mount those members. Further, its assembly
processes swell, thus entailing an increase in
manufacturing costs.
BRIEF SUMMARY OF THE INVENTION

According to an aspect of the invention, there is
provided a disk drive unit comprising: a case; a motor
arranged in the case; a plurality of disks which are
individually supported and rotated by the motor; a
head which processes information for the disks; a
carriage assembly which is arranged in the case and
supports the head for movement with respect to the
.disks; and a stabilizing plate located between the
plurality of disks and opposed to surfaces of the

disks across gaps. The stabilizing plate includes an
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di sks across gaps. The stabilizing plate includes an
arcuate first stabilizing portion which has a first
peri pheral edge extending along respective outer

peri pheral edges of the disks and a second peri phera
edge opposed to the first peripheral edge across a gap
5 and which is opposed to the whol e respective outer
peri pheral edge portions of theddi sks except a
novenent region for the carriage assenbly; and a
second stabilizing portion, which radially extends

f r omagifaladiRd fplotat ot adfikhmldd rseristabi Whzéimghporai bnrst
10 toward respective central parts of the disks and is
oppo ST RN GUF AR et e sh FENg hee el Bige outer

O R Ty o e
i ncor at 5,1 d const.i tute, arf of the
specie%%{:eatoﬁ)g)rﬂs]%q I%s?tp"a ePlernsotocﬁ%JrﬁE}%g%&f tq:]cige across a gap

| nventiORn 1and itso%?L ed Yi‘lg gzﬁcg;%kg:eln?e.rraésgeg %xiégtci)&){]er

gi ven above and t etaile scriptiono

enbogigPamre i1V AU Jee Wt 1 SHRY USF U XDl D dfSept
pringji pl gigfeof theglkéﬁvpgrﬁilon. 20 FIG 1% a%‘[sea% view

showimay emelmar dedjishn didv e he hersi nafd &Jsé’@iﬁ@lr%,edarﬁ@ &S
an HDD) according to a first enbodinment of the
i nveseicomd BitGbi2 iz ray geott ol wHiew ofadhel HPR:  edkeds
along line Il-11 of FIG 1; 25 FIG 3 is a sectiona
vi ewfgfort leggeHBD A akent imrong HHenefilddt Iddalmfl F g Iportion
FIG 4 is a plan view showing a stabilizing plate
toward respective central parts of the disks and is
opposed to the movement region for the carriage
assembly.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
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 a sectional view of the HDD taken along

line III-III of FIG. 1;

FIG. 4 is a plan view showing a stabilizing plate
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of the HDD, FIG 5 is a diagramshow ng the relation
between the stabilizing plate area ratio and the

i ncrenment of current consunption; 5 FIG 6 is a

di agram showi ng the rel ati on between the stabilizing
plate area ratio and the rate of inprovenent of
positioning accuracy; FIG 7 is a plan view show ng a

nodi fication of the stabilizind plate; 10 FIG 8 is a
pl an vi ew show ng anot her nodification of the

stabilizing plate; FIG 9 is a plan view show ng a

st abi?f i) PRt e of an HDD according to a second

enbodi nent_of the, invention;, 15 FIG 10Ais a

sectional ¥tew of1¥he R BFMt Hovseg ohlde endbaF hent between
t aken ,al o | i ne XA- of FIG 9; FIG 10Bis a

sect inc&heals %b?“f%:’% AL Ehet SedmrPenbddi epfement of
t ake line XB-XB of FIG 9; FIGS 11A, 11B and

110 a8 SRR 0 i ndi vi dual | y showi ng

nodi ficatigns of IgeaséigéééﬁjQggwgkgtghgfré gtfgg)gétween

t he second ‘enbodi nent ; 2 eCtional " VvIéw

showitg: a tsdabi 14 Z2id %1 Plat e AECcordi N 49 t
enbodi nent of t%e (?%%ention; and 25 FI G %ﬁ?ﬁ%?ﬁf of

sect iiomad o wdne ts hofM gk i Sdrfid | Zdd\gradf At e accordi ng

to still another enbodi nment of the invention.

DETAI LED DESCRIPTiON QL atEr 1 NVEMNTdWMg a modification of
the stabilizing plate;

FIG. 8 is a plan view showing another
modification of the stabilizing plate;

FIG. 9 is a plan view showing a stabilizing plate
of an HDD according to a second embodiment of the
invention;

FIG. 10A is a sectional Qiew of the HDD of the
second embodiment taken along line XA-XA of FIG. 9;

FIG. 10B is a sectional view of the HDD of the
second embodiment taken along line XB-XB of FIG. 9;

FIGS. 11A, 11B and 11C are sectional views
individually showing modifications of the stabilizing
plate of the HDD of the second embodiment;

FIG. 12 is a sectional view showing a stabilizing
plate according to another embodiment of the
invention; and

FIG. 13 is a sectional view showing a stabilizing
plate according to still another embodiment of the

invention.
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An HDD as a disk drive unit according to a first

enbodi nent of this invention will now be described in
detail with reference to the acconpanyi ng drawi ngs. 5
As shown in FIGS. 1 to 3, the HDD conprises a case 10
that serves as a base. The case 10 integrally has a
rectangul ar bottomwall 12 and a sidewall 14 set up on
the periphery of the bottomwall§ and is fornmed in the
shape of an open-topped rectangul ar box. An opening 10
of the case 10 is closed by a top cover (not shown)
that is fixed BEFAIHE D FMR 1 PTION O ARSI NVENT B0 ed
in the case 10 are a spindle notor 18 nounted on the
bot t om wal £ 13P3n@St dwodkBlnefi¥edisks ateardhaglép a first

h t d tated, by the. 15 i ndle notor

g A T R

1. T 0 ' tic head carri,age,

assenti Fos T fore AL, %%eoéﬁ%v?ﬁrﬁaé%ngaﬂﬁgwaaas-
haq it in .

recha S ancfuboar dunil 2l NA Weerisss 2 gase 10

used dHht ecOF ANk repsosllice 7108 oL JBL T O iﬁ’té‘ggai[Whas a
t he di sks 16a and 16b. The carri age assenbly 22

suppardst drigu headsof 0sm MYEIENE Ahd harespesh11o14hget up on
di sks 16a and 16b. The VCM 24 rotates and positions

t he dare igel Essentd . t Hdeosangn | wadl pegshdni snt@bm@8 in the

hol ds the magnetic heads in a shunt position off the

magnethaPali &k s2 1 6zp et dsbe dhhesc t dizghbadsbax e nbwedpéning

t he out ernost peripheries of the disks. A printed

circiit BRarcRIhotO shovim)osed Rvm redpPi gvehe(not shown)

' eSp%%aitveiSODfeirxaetc.ﬁ otnoS tolr];e tshiedeswpaitffl le4 ng}t/ oéc%esv’vs VCM 24,

Arranged in the case 10 are a spindle motor 18

mounted on the bottom wall 12 and two magnetic disks
1l6a and 1léb that are supported and rotated by the
spindle motor 18. The upper magnetic disk 16b is not
shown in FIG. 1. The case 10 contains magnetic heads,
a carriage assembly 22, a voice coil motor (VCM) 24, a
ramp load mechanism 25, and a board unit 21 having a
preamplifier and the like. The magnetic heads are
used to record and reproduce information to and from
the disks 16a and 16b. The carriage assembly 22
supports the heads for movement with respect'to the
disks 16a and 16b. The VCM 24 rotates and positions
the carriage assembly. The ramp load mechanism 25
holds the magnetic heads in a shunt position off the

magnetic disks 16a and 16b when the heads are moved to

the outermost peripheries of the disks. A printed
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and magnetic heads through the board unit 21 is
screwed to the outer surface of the bottomwall 12. 5
The carriage assenbly 22 has a bearing portion 26
fixed on the bottomwall 12 and four arns 28 extending
fromthe bearing portion. These arns 28 extend
parallel to the surfaces of the magnetic di sks 16a and
16b in the same direction from the bearing portion 26
10 and are situated at given spaces from one anot her.
The carriage assenbly 22 is provided wi th suspensions
30 eathrFalE Hecdbim Pt aphetvast feal fgntep bt bl ehe

el ongat e glate. Each suspension 30 is formed of a

| eaf SPIRTGELGF WAPERCHARS pPoxFhal Sehadie rpked £8.tHeM 24,
vel Gi R OB D8 SRR FRSC At BPChE GxbRATSSFr b

for e Eeud e M e S T bR SR PP g AL 12.
ot porey e b= PRLBLethE, o0 HLEd e g0dns Bott Lon 26

substanté@ldy fRStBOgtbRwsl1des ang Poﬂ?ggﬁﬁg028 extending
resi stance (MR) head for recording and reproduction

formetkan the isdddpig dhechead 3Phésefaxpd 29 axtend
ginbals portion that is fornmed on the distal end 25

port imarafle hetsuspensiofadds dhetfiounagngneti ¢ibeadsea and
32 that a.re nmounted individually on the suspensions

30 akr@ opposeal samwe tditewt bowl Gromnged seamsngopbotilon 26
the magnetic djisks fromboth sides. The carriage '
asserfdlY 328 halst w2 S pdr t 9 ¥ FamesSBace s hatorxeradandtber .

thel%ﬁglégkfﬁgéé(ggégkgibtpf is provided with suspensions
30 each in the form of an elastically deformable
elongate plate. Each suspension 30 is formed of a
leaf spring, of which the proximal end is fixed to the
distal end of its corresponding arm 28 by spot welding
or adhesive bonding, and which extends from the arm.
Alternatively, each suspension 30 may be formed
integrally with its corresponding arm 28.

A magnetic head 32 is mounted on an extended end

of each suspension 30. The magnetic head 32 has a
substantially rectangular slider and a magnetic
resistance (MR) head for recording and reproduction
formed on the slider. The head 32 is fixed to a
gimbals portion that is formed on the distal end
portion of the suspension 30. The four magnetic heads
32 that are mounted individually on the suspensions 30

are opposed two to two and arranged so as to hold the
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direction opposite fromthe arm28. This support 5
frame supports a voice coil 36 that constitutes a part
of the VCM 24. The support frame 34 is a synthetic
resin structure nolded integrally on the outer
periphery of the voice coil 36. The voice coil 36 is
situated between a pair of yokes 38 (only one of which
10 is shown) that are fixed on the bottomwall 12. The
voi ce coil 36, along with these yokes and a magnet 39
fixed to one of the yoke, constitutes the VCM 24.

When ®a@ngbieedtoks 8Bomsbenkrgided, the carriage
assenmbly 22 rotates around the bearing portion 26, and
i s the maghRfi E2REAAgEe32s8FPBPHYVEE hasandspepprioficdme 34

' f th i c disks 16 d 16D.
The “GATY | Sk- ALt oREry tz%cle Zﬁ%é‘?%'@ﬁ\mf Seigit ?@3€@i e
. ani conpr
e R e e R AL
[ ' I .t h Lons. e
o 0TS PrORTHa Bn The: bott b Gat NE 1o ANACHbakeRds pat

outsigle tie vagngejic ﬂ$§k§uﬁ§§r§nﬁr§ﬁ@'BESiEhg synphetic

carriage assenbly 22 rotates so that the nagnet

headsr&2irf o ted ect@rd hedbLashunt t P9shiipnoQut sk dg,t be
magneti ¢ di sks | 6a and 16b, the tabs 42 engage a ranp

sur f goer iphe e samphdOvollbereafl ess. t hend absid? ak€1l 36 is
pul l ed up by the inclination of the ranp surface to

unl oatlt tUat emdretvecheadsa B2. o Asyshesn3s n(&h Gy @neeachwhich
of the magnetic disks 16a and |6b has a dianeter of

65 mﬁs(zsfgawl}pch@ggta@@e fixed on the bottom wall 12. The

voice coll 36, along with these yokes and a magnet 39
fixed to one of the yoke, constitutes the VCM 24.

When the voice coil 36 is energized, the carriage
assembly 22 rotates around the bearing portion 26, and
the magnetic heads 32 are moved to and positioned on
desired tracks of the magnetic disks 16a and 16b. The
carriage assembly 22 and the VCM constitute a head
actuator.

The ramp load mechanism 25 comprises a ramp 40
and tabs 42 that extend individually from the
respective distal ends of the suspensions 30. The
ramp 40 is provided on the bottom wall 12 and located
outside the magnetic disks 16a and 16b. As the
carriage assembly 22 rotates so that the magnetic
heads 32 rotate to their shunt position outside the
magnetic disks 16a and 16b, the tabs 42 engage a ramp

surface on the ramp 40. Thereafter, the tabs 42 are
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5is bored inits central part. Each of the upper and
| ower surfaces of each magnetic disk has a first no-
data recording region Dl on its outer peripheral edge
portion, a second no-data recording region D2 on its

i nner peripheral edge portion, and a data recording 10
region D3 situated between the first and second first
no-data recording regions. The spimdle motor 18 is
provided with a hub 46 that serves as a rotor. The
two magnetic disks 16a  and |6b are coaxially fitted
on tH& 4% and Sheickeel 1mathon agErshei ramp guyéace to
space e axial direction_of the hub between them

i t
The &iﬁ?‘?e@%ﬁ&a%%tla? e3dtat@d integrally with the

hub 46 at giwven spee y ~the spindle notor 18, Mire
speci fi ca|’|@§/, S hﬁ’b g%gmzt h%ag& A8l EheopapBebic1gisks

s i fléahearfcpr][f%@fhaas cl O&lgﬂﬁ%@é’zpec?f Cé’]%ie d;f%. sgagxg?riﬁ‘%g) and

46 is rotatably supported on a spind

(not ishawved Ad | angeshaped gl sk re@%&?f'@ﬂ ?@Qrﬁﬂ)ggr and
48 is formed on the outer periphery of the Tower” end
portilawend diuerduds 466 Jhen tnkyABENet § 51250 gk sksr 168y no-
and 16b have their respective center bores penetrated

by t ks theubr et mhigmy theayi @t D idit etk Orotither Hebi gRErPUt edge
in layers on the disk receiving portion 10 48.

Fur t a5t i®rspacereqanty r50-dast 4 | te@uraind heediidn 462 andits
sandw ched between the magnetic disks 16a and 16b.

The AiMEBEa% e Edntetde etk tdte raspertdaies seeondding

no- dat a .r ecar di regions D2 of the disks 16a and 16b.
region D3 ;¥%uaé%d between the first and second first

no-data recording regions.

The spindle motor 18 is provided with a hub 46
that serves as a rotor. The two magnetic disks 16a
and 16b are coaxially fitted on the hub 46 and stacked
in layers with a given space in the axial direction of
the hub between them. The disks 16a and 16b are
rotated integrally with the hub 46 at a given speed by
the spindle motor 18.

More specifically, the hub 46 of the spindle
motor 18 is in the form of a closed-topped cylinder.
The hub 46 is rotatably supported on a spindle by a
bearing (not shown). A flénge—shaped disk receiving
portion 48 is formed on the outer periphery of the
lower end portion of the hub 46. The two magnetic
disks 1l6a and 16b have their respective center bores
penetrated by the hub 46 when they are fitted on the

hub and put in layers on the disk receiving portion
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5 A di sk-shaped di sk clanper 52 is fastened to the

upper end face of the hub 46 by a screw 54. The outer

peri pheral portion of the disk clanper 52 engages the
second no-data recording region D2 of the upper _
magneti c di sk 16a, thereby pressing the two nmagnetic

10 di sks 16a and 16b and the spacer ring 50 toward the

di sk receiving portion 48 of -thé&0hub 46. Thus, the

di sks 16a and 16b and the ring 50 are sandw ched

bet ween the di sk receiving portion 48 and the cl anper

52 arftf { i xBaryhevel da ospader hubnd650 nis £1 osed comtalsé hub 46
is state. The disk clanmper 52 is rotated together with

the M 4R ¢hrd Ryeter Ehekradmt kaddishs | h6a hend 16b.
di r ect,i on_of gl [ ow Cin FIG 1. That part of the

si dewal§ 24 bf @hjes CHE ECAD- T i Eh st t ERSRRC BHY fIcepEond

hos o e R € (7 [ e debo f ol 65 and 16b.
i ' f . _disks across
e v en WS- DELLPR O B SO $901a (LR P IEHo8S the

f our Jﬂp@ﬂ‘garﬂi)][ﬂaiég‘soégcﬂ@aﬁu@r& a !563/3?4%'8@42?; 8N uter

its upper end face. The fixing 25 portions
f or Mgtk Ay AT e 1SONEh RAE tish T tdIe c1dWSsr S fAe PBs the

four spots in this case, outward. A stabilizing plate

(mentdeoned! Irat-etdtd sremurdiaty ofedin -DALf fikd Ngoper

portions 58. As shown in FIGS. 1 to 4, the HDDis

provimgehe Wi Ifis ks tlds | i Aianplp) giree 60 idhathstab Iha@setic

and snmoothes airflows in the circunferentia

di re@lisg$ dféa 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 disk receiving portion 48 and the clamper
52 and fixedly held on the hub 46 in a close-contact
state. The disk clamper 52 is rotated together with
the hub 46 and the magnetic disks 16a and 16b in the
direction of arrow C in FIG. 1.

That part of the sidewall 14 of the case 10 which
is situated adjacent to the outside of the magnetic
disks l6a and 16b has an arcuate inner surface 56 that
faces the respective outer peripheral edges of the
disks across a given gap, and forms a shroud. The
sidewall 14 has four fixing portions 58 that are one
level lower than its upper end face. The fixing
portions 58 are formed by cutting some parts of the

inner surface 56, four spots in this case, outward. A

stabilizing plate (mentioned later) is mounted on the



5 the magnetic disks 16a and 16b that are produced as
the disks rotate. The stabilizing plate 60 has a

first stabilizing portion 62 having the formof a
substantially C shaped arc, a second stabilizing
portion 64 radially extending fromone end of the 10
first stabilizing portion, and a third stabilizing
portion 65 radially extending fiém the other end of

the first stabilizing portion. The stabilizing plate

60 is_jntegrally nolded fromsynthetic resin, for

exanpl B41n% ANEt $or8t5&¢t abi | i zi ng portion 62 has a
first perlgheral edge _62a extendi ng al ong the

respecti ve® oﬁ?%vnpé?lﬁﬁ%$al1e€@e§fth?hEDﬁagﬁePr@Vlded
di sks a and a econ peri pheral edge 62b
that‘*ég%s t?ﬁ9b¥ et PeR %E%rg? By %?%bh%%ééé anc
gap. Vﬁqﬁkﬁoéﬂé?tagroff&ﬁ@ J4zi0g d&g%%r}?f? gés??pﬁbrectlon of

out er” " periphera

rragnegﬂec nqelg%@tfé(cc?f’éks alé'@%‘i‘&?”i% etg}H £9£ }%Pgdu%:ed as

carriage assenmbly 22. t he di stance ron1t e ou

per i phfh’ailﬁdﬂer&ia@@(?h ™e éi‘&oﬁl§¥§n&§l§@g é«@bhég &

t he second no-data recording 25 region

ment i foinesc: Iseﬂaemlzazfrn;aofmdtl&et@@emamegfwétf@m of a
second peri pheral edges 62a and 62b of the first

st abiduba teptpiEtliorc-ehdseadiust edl $ocdd S09b011tess.
The first. stabilizing portion 62 stabilizes

t ur biceRian dibs Jtéhhltalalr)e Prioghutiedy abremeondi sks dbathe
and 16b rotate, thereby restrainin vi bration of the

10 dlsk§lr3t stabilizing portion, and a third stabilizing

15

20

25

portion 65 radially extending from the other end of
the first stabilizing portion. The stabilizing plate
60 is integrally molded from synthetic resin, for
example.

The first stabilizing portion 62 has a first
peripheral edge 62a extending along the respective
outer peripheral edges of the magnetic disks 16a and
léb and a second peripheral edge 62b that faces the
first peripheral edge 62a across a gap. The first
stabilizing portion 62 is opposed to the whole outer
peripheral edge portions of the magnetic disks except
a movement region for the carriage assembly 22. If
the distance from the outer peripheral edge of each of
the disks 16a and 16b to the second no-data recording
region D2 is 100%, as mentioned later, a space d
between the first and second peripheral edges 62a and

62b of the first stabilizing portion 62 is adjusted to
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5 The second stabilizing portion 64 radially extends
fromone end portion of the first stabilizing portion
62 toward the respective central parts of the

magneti c di sks 16a and 16b so as to reach a position
opposi te the second no-data recording region D2. The
10 second stabilizing portion 64 is tapered fromits
proxi mal end on the side of thelirst stabilizing
portion 62 toward its extended end. Wth respect to
the rotation direction C of the disks 16a and 16b,

nor eo¥et , 0¥ hkeseconBhet br$t zéhgbpbi ting Bdrt 04562
situated on the upstream si de of the novenent region
for tHerRariisgetaseheny dhowndtbpposed pPoodheed as the

jon. Thus, th d stabilizing portion
50 CHIES 267 iRShe ChafOTRtS ¢ heIERTLY aRs RESERBIG 22,
her e i nj i brat | f th i 20
hecenpl 3t SRR b Rt 2 g portion 65 Cadially

ds” f h . i f the first
St i e "ER e PORY L 80 Lok 0Bt KR Bty

part sexpferddie £rBINSLd Certl SKSrl68h apd 180 50, aé‘?abilizing

reach a position 25 opposite the second no-dat

recorpbingi sreg@ O d¥ard Nene thd s ot b | dZh 182 POSL 108 6P the
is tapered fromits proximl end on the side of the

firstmasgradiiila ziingcsl 3 6paaid ONEB 25 ovdrth i £ Sa €t £NEledi tion

end. Wth respect to the rotation direction C of the

di sksPPKBEs idred theb,sadmnd trin+dhtst abiddzdingg posdgion 65, The

Is situated on the downstream side of the novenent

regi ¢dQd tHeabilizing portion 64 is tapered from its
proximal end on the side of the first stabilizing
portion 62'toward its extended ehd. With respect to
the rotation direction C of the disks 16a and l6b,
moreover, the second stabilizing portion 64 is
situated on the upstream side of the movement region
for the carriage assembly 22 and opposed to the
movement region. Thus, the second stabilizing portion
64 reduces airflows that hit the carriage assembly 22,
thereby restraining vibration of the carriage
assembly.

The third stabilizing portion 65 rédially extends
from the other end portion of the first stabilizing
portion 62 toward the respective central parts of the
magnetic disks 16a and 16b so as to reach a position
opposite the second no-data recording region D2. The

third stabilizing portion 65 is tapered from its

proximal end on the side of the first stabilizing
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5 carriage assenbly 22 and opposed to the novenent
region. Thus, the third stabilizing portion 65
stabilizes airflows near the carriage assenbly 22,
thereby restraining vibration of the carriage
assenbly. 10 The stabilizing plate 60 integrally has
at least three (four in this case) support portions
66 that protrude individualty édtward fromthe outer
peri pheral edge of the first stabilizing portion 62.
The four support portions 66 are arranged 15
substRMET B0 yo 2 eeivardi htereatendedt éiedci réiunferespeat to
direction. Two of themare provided on the respective

proxi TR e ot | dHee ok 1 emeC s oblle afbis ki t6a and 16b, the
st abi l.i zi ng rtjons 64 and, 65, individually. Each
supp&FFJb|§¢%ﬁﬁ%ﬁ¥%@9f$ﬁ?&&P%a@$anaS%%V%E%% Pl Bhein

20 ' []] I 68 is fitted., As sh [

o g S PR G 0P Hpofe  Snt Gt e S0 iTee
tabiddziy | | t Lodiyvidual ly in th

?i >6(li Ir#gd%fopﬁ%n%%%rﬁ%f?tr%e %?%ec\%gﬁ)?éggﬁ%f&?%eé{%{ég eri%

and fasjened toide {HéiEKHEK”§E§E¥H£§&$@i%%%%?%ﬁé??y

that are passed through the collars 68,
By rexeib nigdhen hefléowy sau f aces @frridge SEE848DY 22,

the collars 68 that are enbedded in the 14 suppor
port itdresr @B dewtind duiald ywibmatibs cBSthe tdrriage
stabilizing plate 60 can be securely steadily
suppéasEdndit-hout the possibility of resin settling
attributable to a creep phenonenon or screw | ooseni ng.

The stabilizing plate 60 integrally has at least
three (four in this case) support portions 66 that
protrude individually outward from the outer
peripheral edge of the first stabilizing portion 62.
The four support portions 66 are arranged
substantially regular intervals in the circumferential
direction. Two of them are provided on the respective
proximal end portions of the second and third
stabilizing portions 64 and 65, individually. Each
support portion 66 is formed having a through hole, in
which a metallic collar 68 is fitted.

As shown in FIGS. 1 to 3, the four support
portions 66 of the stabilizing plate 60 are located
individually in the fixing portions 58 of the sidewall
14 of the case 10 and fastened to the fixing portions
by screws 70 that are passed through the collars 68,

individually. By receiving the bearing surfaces of

the screws by the collars 68 that are embedded in the
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5 Further, the support portions 66 at the respective
proxi mal ends of the second and third stabilizing
portions 64 and 65 serve to increase the stiffness of
the stabilizing portions, thereby reducing

di spl acenent that nmay be caused by application of 10
inpact, if any. An arcuate partition wall portion 72
is set up integrally on each support portion 66. The
partition wall portions 72 extend in alignment with
the arcuate inner surface 56 so as to close the

fixi PPt aerussg. 6Ghusndiotdheslyn thethhmecase, the
surface 56 can be _closed to supplenment a disk flutter
r edudi TRPEFFEI dtlatthed S rraudee | seassehy| $hegadhby HDD,
the stabili te 60 is stacked on the magnetic

oo ol . ' |
di sk ﬁ%é’%?%%qfﬁ@a%%ktfégff?%li%l%‘il’Lgla ?%S%I?ef%bllng

f ) ' t . the stabili 0 e
if aEﬁt!t%elr%mpa\lrbgle: o i e i E%oz?mg.
oL bt e Alaced Qe i g, POLLT 9098, o
t her efnp darmgidid her dirgk. sddb 2P drgerniy pé@yﬁf%%égﬁg

stabilizing plate 60 fromtilting when it Isp

on t e tiixintg qOrdricorss Servd hes ef i esaddier s abi 1 F 2h8gs of
plate 60 is forned so that - 15 its center of gravity

G i s tdiet utadd lidre impalomgoithlatt hdwsb heed@arnguppor t
portions 66 as its vertices. Mre specifically, while
the Sés@isCcrnearte thsgd ntayy heursudde sy adpp 1 zéangi ph ab £
60, as shown in FIG 4,

impact, i1f any,

An arcuate partition wall portion 72 is set up
integrally on each support portion 66. The partition
wall portions 72 extend in alignment with the arcuate
inner surface 56 so as to close the fixing portions
58. Thus, notches in the inner surface 56 can be
closed to supplement a disk flutter reducing effect of
the shroud.

In assembling the HDD, the stabilizing plate 60
1s stacked on the magnetic disk 16a after the disk 16a
is fitted on the hub 46 of the spindle motor 18. 1If
the stability of the stabilizing plate 60 is poor, as
this is done, the stabilizing plate placed on the
fixing portions 58 of the case 10 may possibly tilt
and touch the disk 16a, thereby damaging the disk. 1In
order to prevent the stabilizing plate 60 from tilting

when it is placed on the fixing portions 58,

therefore, the stabilizing plate 60 is formed so that
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5 there are four screwed spots, the gravity center G
is situated in a quadrangle defined by the spots. As
shown in FIGS. 2 to 4, the first stabilizing portion
62 integrally has first step portions 74 that

i ndividually face the respective first no-data 10
recording regions D of the magnetic disks 16a and 16b
and project toward the di sks- The second stabilizing
portion 64 integrally has second step portions 76 that
individual |y face the respective second no-data

r ecordingeenyt onst DRrafithet disksitGatendid6h waotlygdd that
prOJect toward the disks. The third stabili zing

por t ifGH 651G ntRYF aTUBP IR ROF T HOR3 epb po? tibhsvaTtthes .

i ndi dualug fhﬁg t e res ective second no dat a

recow&ﬁ Qi K& ABEewhd’ Aebrangsed to

t k t the fi t
oo el By 06, ke 70 o peveen the [t
dt t f.th tl di sk
and WS an, Sukloges ol 11 el ol g8 .,

gaps fetweery ] rst éﬁgggﬁ el & tep ns
74, 76 and 77 25a;%|ut e di sk sur rg%:&ego%e adso%s‘%%d to

about 0.2 A& stbwh MR tfcdhey st abi | iz 00r plat e %bif’lZlng
subjected to an - 16 inpact, it nay possibly un er go

a di splecdemera2 antaginl Bgainsts the eghetdsr i sks 1bachat
and 16b. However, the first step portions 74 are

pr owldéﬂcwwhmﬂllduaﬂaqe drhe tivwoge Qarts ffrdthendidsta

stabilizing portion 62 which
recording regions D1 of the magnetic disks 16a and 16b
and project toward the disks. The second stabilizing
portion 64 integrally has second step portions 76 that
individually face the respective second no-data
recording regions D2 of the disks 16a and 16b and
project toward the disks. The third stabilizing
portion 65 integrally has third step portions 77 that
individually face the respective second no-data
recording regions D2 of the disks 16a and 16b and
project toward the disks.

Gaps between the first, second, and third
stabilizing portions 62, 64 and 65 and the respective
surfaces of the magnetic disks 16a and 16b are
adjusted to about 0.3 to 0.5 mm, while gaps between
first, second, and third step portions 74, 76 and 77
and the disk surfaces are adjusted to about 0.2 to

0.3 mm.

If the stabilizing plate 60 is subjected to an
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5 face the respective first no-data recording regions'
D1 of the disks 16a and 16b. If the stabilizing plate
60 is displaced by the inpact, therefore, the naxi num

di spl acenent of the magnetic di sks occurs at their

out ernost peripheries. Thus, the first step portions

10 74 touch the respective first no-data recording

regi ons D1 of the disks, therebyérestraining further

di spl acenent of the first stabilizing portion 62.

Since no data are recorded in the first no-data

r ecor'diRRF Fegi o2 DIpos hidh by | sn@Aerpossi @i spigcenedat and run
15 failure, so that high reliability can be enjoyed.

The SDHFE G s Mt abi $+3knglpdrendnsoss anawepsr, the

hat t. to th t ts of . th tic
o ok RS SHRF T o B S5 <ot oRED By K- TORguR AT LEGRLY o

than @(B’s@tﬁﬁn%%ﬁfst%@ef#% é%ﬁiizf?ﬁf’&ai:g?%' B22%icn

the present” e

i ment, € sectond and

pOftifHEé7%hé“¥%%?%ﬁngQQ?%%?fdn83d£P§ fé&gpggﬂggﬁgaions D1

of the second an .
respasd ivedlys powl M@ opposedrtond h§t£}§§P§E£h{gglate 60

65,

i zing portions

second no-data recording regions D2 of the disks

25 anits Ibispldcddeb gecpndimpsct Ni ¢ige 86 £rPOr Lt h&NGa ¥ Smum
and 77 are displaced when subjected to the inpact,

t her efioreE, acdeesecnndt e dnd dn e i st @ps pordtonss 76t atfleir

17 77 touch the respective second no-data recording

regi CHE- QAL thRr bhsksidba dhtd6bihe hBieby step portions
restraining further displacenent of the second and

t hi rd sttt ARy PROTRS sV e SFhest e tde ba aFecording

regions D1 of the disks, thereby restraining further
displacement of the first stabilizing portion 62.
Since no data are recorded in the first no-data
recording regions D1, there is no possibility of data
failure, so that high reliability can be enjoyed.

The second and third stabilizing portions 64 and
65 that project to the central parts of the magnetic
disks 16a and 16b are displaced by a longer distance
than any other parts when the impact is applied. 1In
the present embodiment, the second and third step
portions 76 and 77 are provided on the exteﬁded ends
of the second and third stabilizing portions 64 and
65, respectively, and are opposed to the respective
second no-data recording regions D2 of the disks 16a
and léb. If the second and third step portions 76 and
77 are displaced when subjected to the impact,

therefore, the second and third step portions 76 and
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5 recorded in the second no-data recording regions D2,
there is no possibility of data failure, so that high
reliability can be enjoyed. According to the HDD
constructed in this manner, the stabilizing plate 60
I's provided between the 10 magnetic di sks 16a and 16b
and | ocated close to the disks without interfering
with the magnetic heads 32 or iRe carriage assenbly
22. The stabilizing plate 60 can stabilize airflows
over the surfaces of the disks 16a and 16b that are
pr oduted-@sCh heheli sksPe ot hire. sdGoEy eno whieha t hecdigksg
16a and 16b rotate at high speed, therefore, airflows

that HE ORISR s %%k%jﬂs@% apan! Bor sthBFEPYed to

d di sk, fl t th ttribut
{ agﬁﬁee i af’“rﬂb%u%%f%e%lf? hS%Jra??f&énhgaﬁeW% APSRRI cand
b t 0 _HDD d
LR s S LA A DSl UL S D S RN

Si
por t .eroén{,@%%é“ of i eh e B ) Srng B arEegbenr P2

f or machd #d egd ald cyﬁéfbppﬁt)ﬁ@f r@itatf@lﬂh‘f@ers&’ftlﬁét high

conmponents is reduced, so t he conponent’s can

easi |ne Incabit lexck f nen sy@ldnfdyed. HDD. Besides, the
stabilizing plate 60, a single conponent, can be built

18 at oneAd¢comedimg otd hehenii DD t cobet assesd| €d, t8Ost hatner,
the nunber of manufacturing processes can be reduced.
WhenUﬁﬁnﬁﬁﬂhﬁhnﬁinQ1Ei&ﬂﬁI6Q|r@ et ded leshepe the

that al so covers the inner peripheries of the magnetic
magnetic disks 16a and 16b and located close to the

disks without interfering with the magnetic heads 32
or the carriage assembly 22. The stabilizing plate 60
can stabilize airflows over the surfaces of the disks
l6a and 16b that are produced as the disks rotate.
Even when the disks 16a and 16b rotate at high speed,
therefore, airflows that are produced near the disks
can be stabilized to reduce a disk flutter that is
attributable to turbulence. Thus, vibration of the
magnetic disks can be reduced, so that the resulting
HDD is improved in head positioning accuracy for the
magnetic disks.

Since the first, second, and third stabilizing
portions 62, 64 and 65 of the stabilizing plate 60 are
formed integrally with one another, the number of
components is reduced, so that the components can be
easily mounted in a small-sized HDD. Besides, the

stabilizing plate 60, a single component, can be built
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5 disks 16a and 16b, the integrated stabilizing plate

60 can be inproved in positioning accuracy w thout

failing to restrain an increase in notor power

consunption. If the stabilizing plate 60 is set near

the magnetic disks, in general, w ndage |oss of the 10
magneti ¢ di sks increases, so that the current

consunption of the spindl e notol818-increases

inevitably. In FIG 5, the abscissa and ordi nate axes
represent the stabilizing plate area ratio and the

i ncr efer®Noft E0e r EhEC cosuwpit obo pespeseivbeyg, $¢0 fhat the
15 supposed, in this case, that the area ratio is zero

when § <t bt | T3 e phaf BNGOPF_Capsent Candoe haedeaed.

| ate that

stabilizin vers a region

area of t cover
?;ﬁgigg fE@%??h%o%ﬂ?ﬁ?gpg}FBhérﬁFagagészgeBéﬁ e of a shape

20 D8 5 1he S rnet e hel Y TS Bo0b TAE. tho ks Eae gagnet ie

a € i nner periphery is

the stablligd ng\pla&e 60,4 neLe, P§te§ss§§§f {%Pﬁéﬁﬁfgte 60

5, the current consunption Tncréases gradua

FIG dan the Bhsedssd aNdoos i GH en@Xeec,t &0y S3EDLoLbC
stabilizing plate area ratio and the 25 rate of

| mpr dleeineittg ofo thes tBgnetde heatk HOS| 1h Ofb HPr AEEWE ACY

for the magnetic disks. If the area of the

st abidardunptplat € 60f | trite esis@s] 1 bsisgeplitonsFl & Set-near
19 the degree of inprovenent of the positioning

accurtdry magrstuiat |94 tewr ebsesenatahougindége loss of the
posi tioning accuracy inproves. FIGS. 5 and 6 show a
|evepmqqﬂeQ%QHQﬂﬁﬁqqu@geases, so that the current

consumption of the spindle motor 18'increases
inevitably. In FIG. 5, the abscissa and ordinate axes
represent the stabilizing plate area ratio and the
increment of current consumption, respectively. It is
supposed, in this case, that the area ratio is zero
when the stabilizing plate 60 is absent and that the
area of the stabilizing plate that covers a region
ranging from the outer peripheral edge of each
magnetic disk to the second no-data recording region
D2 at the inner periphery is 100%. As the area of the
stabilizing plate 60 increases, as seen from FIG. 5,
the current consumption increases gradually.

In FIG. 6, the abscissa and ordinate axes
represent the stabilizing plate area ratio and the
rate of improvement of the magnetic head positioning
accuracy for the magnetic disks. 1If the area of the

stabilizing plate 60 increases, as seen from FIG. 6,
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5 plate in which the region fromthe outer periphera
edge of each nmagnetic disk to the second no-data
recording region D2 at the inner periphery

(stabilizing plate maximally covered to its inner

peri phery), a level for the stabilizing plate of the

10 present enbodi nent that has the first, second, and
third stabilizing portions (StabPlizing plate with
projections), and a level for a stabilizing plate that
has the first stabilizing portion only (stabilizing

pl at £/ d¢ErRuUteF PerFohrmsnont ) thaspeebhi¢nony 15ccuracy
t hese drawi ngs, ;the stabilizing plate 60 according to

t he p%as‘ﬁfﬂl T R S S c ot @9 Ehe t Res EApningi agcuracy
plat%quékﬁylly covered to its inner periphery, can

enj oy é)grea er inprovenent effect for the positioning
accuracy Ww ut:failing restraj he increase. of

20 currenrt%%%éu%p$¢%na %8Yh$s£%5%g,%?ﬁeasﬁééglnglng
bet ndde £ igist i I S

62D o e 1 I A ST ng” port o o2 o of peSf Boflta
st abiddgd ngr platie vider 1 Qi LSt i @hISchs S8EystedotQata
about 1/4 of the distance 25 (difference in radius)

f r omuehe miitrey periqphayalaedge: {08t gaehighekyto the

second no-data recording region D2 at the inner

peri ptedrapi 2z imthyslatte gordimgl 1w ¢heepedsentits inner

enbodi nent, the space d between the first and second

per i piferidhadtges @ exVahdorbhie sithhist eding BUsorof the

| ess, and preferably to 10%to 30% if the distance

(difﬁ%ﬁ%ﬂﬁﬁ?iqpqqgﬁqﬁﬂt that has the first, second, and
third stabilizing portions (stabilizing plate with
projections), and a level for a stabilizing plate that
has the first stabilizing portion only (stabilizing
plate at the outer periphery only). As seen from
these drawings, the stabilizing plate 60 according to
the present embodiment, compared with the stabilizing
plate maximally covered to its inner periphery, can
enjoy a greater improvement effect for the positioning
accuracy without failing to restrain the increase of
current consumption.

In this case, the space d between the first and
second peripheral edges 62a and 62b of the first
stabilizing portion 62 of the stabilizing plate with
projections is adjusted to about 1/4 of the distance
(difference in radius) from the outer peripheral edge

from each disk to the second no-data recording region

D2 at the inner periphery.
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5 fromthe outer peripheral edge of each of the

magnetic disks 16a and 16b to the second no-data
recording region D2 is 100% In the first enbodi nent
descri bed above, the stabilizing plate 60 is provided
integrally with the 10 first, second, and third
stabilizing portions 62, 64 and 65. Alternatively,
however, it may be configured 2© have first and

second stabilizing portions 62 and 64 only, as shown

in FIG 7. As shown in FIG 8, noreover, it may be
confi gur edltws havecdrdsng ano tie rprdSest abnbodimgnt, the
portions 62 and 65 only. In a nodification shown in

FI G adhel thfteran a0ie i Zingt pot tseerBd roriespontsedges

to a second stabilizing portion _of this invention.
The rﬁfﬁ?o&n%fé?s%plp%racdq&bﬁ%n%o 680 % tF bkes®t 3 pprekerably

is ngt_ljnited o four hut be 20 yarjed , |
oqui 1 R R O O (o il 1Rt B Fius

' t | al nds of th :
SUPR POy A 06 LR BLOMATL B A oo
be omitdied1 Rhead LI aning dife &GS 1o 1 &0 1
25 according to a second enbodinent of thi's invention

Accornddied @4 hies sgrend enbodi ment, as shown in FIG
9, a stabilizing plate 60 integrally has a first - 21

stabi | i zi rgr paid | DIr$2 dvddndhe dOsM tbed@ above, the
substantially C shaped arc and a second stabilizing

por t isdrak4l irzidicald ha tex t@hdi sngp fawimahel rensy 01 Thevith the

first stabilizing portion. The second stabili zing
first, second, and third stabilizing portions 62, 64
and 65. Alternatively, however, it may be configured
to have first and second stabilizing portions 62 and
64 only, as shown in FIG. 7. As shown in FIG. 8,
moreover, it may be configured to have first and third
stabilizing portions 62 and 65 only. 1In a
modification shown in FIG. 8; the third stabilizing
portion 65 corresponds to a second stabilizing portion
of this invention. The number of support portions 66
to be set in place is not limited to four but may be
varied as required. Further, the partition wall
portions of the support portions 66 on the proximal
ends of the second and third stabilizing portions 64
and 65 may be omitted.

The following is a description of an HDD

according to a second embodiment of this invention.

According to the second embodiment, as shown in

FIG. ‘9, a stabilizing plate 60 integrally has a first
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5 portion 64 is situated on the upstream side of a
novenent region for a carriage assenbly with respect
to the rotation direction of a magnetic disk 16a. The
second stabilizing portion 64 is tapered and extends
to a position where it faces a second no-data 10
recordi ng region on the inner periphery of the
magneti ¢ di sk 16a. The stabitizPhg plate 60 integrally
has a projection 80 that is fornmed on one end of the
first stabiljzing portion 62 and extends al ong the
out erS U ek 3 PrerPriekife ©f hdelmmghles i EodnskE 18a and
beyond the second stabilizing portion 64. The .
proj ettt el 1Y Ke 2P 94 ratC sindi 3 i $PRENPoF Erlbhl B2ing

Cher GOy S rel ML LS {PHTRLNT rf DBer O e PRkt be
h Q. J.nf . of the disk fluft th ti
head ©pott (100G L1 SUAH 7 nt bl 06 RRoRt 6 bbL £Lno

conf igurgd, § o Lovers {hale Hardy, ofnd he, QuEer eggg%oéftge

magneti c disk which 1s as near to the nmagnetic head as

possindvametite P ACtION BAh LA LQVes st R PPt @I RUBEspect
25 of the magnetic disk to the nearest possible

posi tiorthd arottdtel sragietad €t head M4 headneepardise 188, The
position of the second stabilizing portion 64 and the

scr ewstton@ B tgiwpish 17 iomy gfo et suppdt tipordperedbamd ¢keends
proxi ml end of the second stabilizing portion. Thus,

the disleé Halithlan cdredre rledimest mreeedidcnovabya As

shown in FIGS. 9, at |east sone parts of the
recording region on the inner periphery of the

magnetic disk 16a.

The stabilizing plate 60 integrally has a
projection 80 that is formed on one end of the first
stabilizing portion 62 and extends along the outer
peripheral edge of the magnetic disk 16a and beyond
the second stabilizing portion 64. The projection 80,
like the first stabilizing portion 62, serves to cover
the outer edge of the magnetic disk, thereby
restraining its flutter. 1In order to reduce the
influence of the disk flutter on the magnetic head
positioning, the stabilizing plate should be
configured to cover that part of the outer edge of the
magnetic disk which is as near to the magnetic head as
possible. The projection 80 can cover the outer edge
of the magnetic disk to the nearest possible position
for the magnetic head without regard to the position

of the second stabilizing portion 64 and the screwed



5 first stabilizing portion 62, that is, regions near
support portions 66 in this case, individually have
extendi ng portions 82 that extend outward beyond the
outer peripheral edge of the magnetic disk 16a. As
shown in FIG 10A, first step portions 74 of the first
10 stabilizing portion 62 are forned on the extending
portions 82. As shown in FI G- 18B, those regions of

the first stabilizing portion 62 which are not

provided with the extending portions 82 have an

out sikfes Hi bemetef @gsapbpeot aposhhdh ef6thanthbaprokinhe end
15 magnetic di sks 16a and 16b. In these regions, no.
ant i -Shodke steFPpdr ¢ sl b LN opeiell om- t NBReat ehe cisk

' I ti f th tabilizi | ate. |
per phgral porly o oL e LBl PPl
tabilizi 60 1 20 fitti
oLabl | O PLAL R OBy E° F258c Deq TR 2OCLILIEO e
bet weg; i1z 6 . |
e L e T ot

the gaphetveen-¢ ignshsout, ofnfhe-case %di@f&luﬁf‘f have

magnetic disk. In this case, the outer 25 peripher

the sé:iddzidipPtetenH$01 schHeadeeend NShRaENELOPLEE the
peripheries of the magnetic disks. If the first step

por t ianss 7 foarphprovl dethont heh@3nagud et c pet s pheey. of As
the stabilizing plate 60 in this state, their

respedtawe imside. cdiherSimste si¢patedciomsi dé dhethe first
out ernost, peripheries of the data recording regions

10 p3 ofs el Megjied iro i sks aBaazmdfasted on the extending

15

20

25

portions 82. As shown in FIG. 10B, those regions of
the first stabilizing portion 62 which are not
provided with the extending portions 82 have an
outside diameter equal to or smaller than that of the
magnetic disks 16a and 16b. In these regions, no
anti-shock step portions are formed on the outer
peripheral portion of the stabilizing plate.

In consideration of the manufacturability to
mount the stabilizing plate 60 on the case 10, some
fitting margin (gap) K should never fail to be
provided between the stabilizing plate 60 and the case
10. If the gap K is generous, it may possibly be
larger than the gap between the shroud of the case 10
and each magnetic disk. In this case, the outer
periphery of the stabilizing plate 60 is located
inside the outer peripheries of the magnetic disks.

If the first step portions 74 are provided on the
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5 Therefore, the data recording regions are damaged if
they are subjected to an inpact. In consequence, the
first step portions cannot produce their proper

effects. To avoid this, the fixing portions 58 of the
case 10 10 are spread to be one size wider than the
shroud so that the outer periphery of the stabilizing
plate 60 is situated outside thé respective outer

peri pheries of the magnetic disks 16a and 16b w t hout
failing to maintain the fitting margin K between the
case MFHhPEAG R $t@hi thei tigalpl bi elnasp bhoant 0 niF Ghis
10A. Thus, the first step portions 74 as anti-shock
means® e GGk Sf TR ST HES t HeS TR eF PR perFPhet Feated

of the data  .recording regions D3 of th i sks 16a and

16b. * c;eeftcﬂee,mftheer ?%%%ﬂﬁ%ﬁ?ﬂg&? e%fo?d]}ée c‘i‘?wﬁ%tr%%or.dmg
20 d ed jf-4 he e subjected,to an jinpact..Lf the

first s eoglsl’po[ﬁiooynsﬂ% r;ar 1i‘eptrl(ﬁ/i%Jesél %nl"%?wea?ﬁﬁr%%b'

st abig{ i d¥h ROT ti N atf5#5%¢£¥§ﬂ{§§f5“§i§¥@ §gm£8ed if

whi ch the outer periphery o stabiTr1zing

por t ity SrtSikieddiey ot efn PaRdPDEr | efn 0o d€q@dnce, the
magneti c di sks shoul d be made as w de as p055|b?e. |
possifilmst tdhteeexiendidigs pinonso shud sl el ergbbye be
arranged covering the entire circunference. - 24 In

vi ewedffgartgbl ens on t he di nensions of the HDD and
relations with other conponents, it is hard to

arrange t e e3¢@¥dli \el porthonsigng wonghons $heof the case

circunference of the first stapilizing portion 62. In
are spread to be one size wider than the shroud so

that the outer periphery of the stabilizing plate 60
is situated outside the respective outer peripheries
of the magnetic disks 16a and 16b without failing to
maintain the fitting margin K between the case 10 and
the stabilizing plate, as shown in FIG. 10A. Thus,
the first step portions 74 as anti-shock means are
situated outside the outermost peripheries of the data
recording regions D3 of the disks 16a and 16b.
Therefore, the data recording regions cannot be
damaged 1f they are subjected to an impact. If the
first step portions 74 are provided on the first
stabilizing portion 62, the extending portions 82 in
which the outer periphery of the first stabilizing
portion is outside the outer peripheries of the
magnetic disks should be made as wide as possible. If
possible, the extending portions should preferably be

arranged covering the entire circumference.



10

15

20

25

5 this case, there exist regions that are not provided

Wi th the extending portions 82, as shown in FIG 10B

For the reasons nentioned before, however, these

regi ons should be left free fromthe anti-shock step
portions. Even if the first step portions 74 are 10

absent in sone parts of the first stabilizing portion

62, the first step portions tn afljacent parts can

restrain the displacenent of the magnetic disks. In
consequence, therefore, the stabilizing plate never

t ouches t hin nakpiet € BIFgksemsoon halhet emensionecofdihg HDD

15 regi ons can be protected. The first step portjons
74 orftheF §hastonsiabih | FFhRYE PR SREBDS nekll A®thard to
al ways be rectangular  step portions

d
al t erHatd Ve yé}bee SR T St R E BT | %%zgmégg%%%% Fhe
FI GS. .. Si 0.t he. . K_exi|
bet mcelm%ééﬁ%aﬁ%di#%h%:gf%%os%%bglﬂf ler_l%gé(l%éﬁ%?pagz' In
ment igned heforendhe stabily g spéﬁéﬁ.éﬁe'%@fgkwided
di sl ocated by a margin equivalent to this gap when it

is mapitrethhd fetthentabiddZi 1ehs P At €2 60s h@snt bs FEESt10R.
step portions 74, the respective inside corners of

the fRdisttisd efeitd ansnt IBYe PASSE By, bEowstea] ethese

i nside the outernost peripheries of the data
recordigiggnegionsl Ddofldhe 25 nagnet tice disks-46acandtep
16b. As shown in FIGS. 11A, 11B and 11C, however, the
firstPHEPport iomn 74 ayhe fiaper etteDaspitonhe’d are

di sl ocation of the nounted stabilizing plate 60,

t her éfk{ﬁfél,t tie %qr%iﬂqrztﬁlgo%ltﬂ% first "stabilizing portion

62, the first step portions in adjacent parts can
restrain the displacement of the magnetic disks. 1In
consequence, therefore, the stabilizing plate never
touches the magnetic disks, so that the data recording
regions can be protected.

The first step portions 74 on the first
stabilizing portion 62 need not always be rectangular
step portions, and may alternatively be tapered step
portions, as shown in FIGS. 11A, 11B and 11C. Since
the gap K exists between the stabilizing plate 60 and
the case 10, as mentioned before, the stabilizing
plate is laterally dislocated by a margin equivalent
to this gap when it is mounted. If the stabilizing
plate 60 has the first step portions 74, the
respective inside corners of the first step portions
may possibly be situated inside the outermost

peripheries of the data recording regions D3 of the
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5 never fails to touch the outernost edge portions of

t he magneti c di sks when subjected to an inpact. Thus,
the data recordi ng regions can be securely prevented
from bei ng damaged. Since the second enbodi nent shares
ot her 10 configurations wth the foregoing first

enbodi nent, |ike reference nunerals are used to
designate |ike portions of the2bwo-enbodi ments, and a
detail ed description of those portions is omtted.

The second enbodi nent can provi de the sane functions
and efderesiaziipfks hetdiand Efbodikenshowktah BIGBeslbA,
may be SU|tabI used as the material of the

st abitiZians eWeWaltm%sfhrS%i@Wfﬁp(ommgttons 74 are
nodul us and |s resi stant to_jnpact. it i1s expected

to a VIR nt%esdmc‘iﬁrpwﬂ%a‘il %%h@%e@%.%%sm%wated

h h t t h t
exans e DRSO R iinadete Boe Shengt taltzlst prace
aCCUGﬁQY.Pfqgff% téb& gﬁn l@M@ gggﬂgg%éf?lgns of
can be easily Wor 0 a conp |ca

cost (e B N9 J@é@qﬂh@rp @.ﬁsojié‘c,et&ﬁ heg i‘r‘?ngmpéé’é Thus,

Young's nodulus is so low that i s not ver

resi sdrantddi | MRackd i dheF &N @ard I8¢ POELFO &vented
stabilizing plate - 26(51 60" may be forned of ap¥o§r en-e

met alfidtam peatrey vidagedy first and second step

portions 74 and 76 as anti-shock neans fornmed of

resin, as Sthown fthe H&odd. eiocdimeny sharédi sther

construction, nost of the stabilizing plate 60
conflguratlons with the foregoing first embodiment,
like reference numerals are used to designate like
portions of the two embodiments, and a detailed
description of those portions is omitted. The second
embodiment can provide the same functions and effects
of the first embodiment.

Metal or resin may be suitably used as the

material of the stabilizing plate 60. Metal has a
high Young’s modulus and is resistant to impact. If
it is expected to a worked intc a complicated
three-dimensional shape having a stepped outer
peripheral portion, for example, it entails high
working cost, and the accuracy of the parts shape
lowers. Although resin can be easily worked into a
complicated shape at low cost by a molding method, on
the other hand, its Young’s modulus is so low that it

is not very resistant to impact.

Thereupon, a flat portion of a stabilizing plate
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5is forned of netal. Therefore, the first and second
step portions 74 and 76 of resin can be freely nol ded
into a conplicated three-di nensional shape w thout
failing to maintain high resistance to inpact for the
stabilizing plate 60 that is made nostly of netal. 10
Since the netallic part is worked only two-

di nensional ly, the shape accura€§ in its thickness
direction can be enhanced. Since the first and second
step 6porti ons 74 and 76 that touch the magnetic disks
under( mpattbarionat of a eSlat motabliee, pbake ¢anhoonly
15 be easily produced by contact. As shown in FIG 13,

a stafﬂiq%tziﬁ{tﬁ)p?eﬁ@%@t}%‘? PHE-FRFIetd oind Tfags anti-shock

nmetallic plate wwth_ first and second, step portions 74
and %eafrb"frfi%n%%% VTt S Shack O?P@heléret abfferding
| ate wi.th resin,. Al so in 20 this_construction,.the

Pnat al Olctt}%a%tcsélrgs? HOTEY thRAtt Tt v %u?‘f%%lﬁjozmg plate 60

o e plemnional JBrkd 10,00 asert | MERLL Rl Scecons

abovest NG ditsi STPONEIN$ 7 4M8yr bes erbadi gdyd ané’é’i{/i rgcglded

forms without departing 25 fromthe scope or spiri

the iinmentd aomfiurddtaid thedd-dismd AW e A DNSnABY PEthout
made by suitably conbining a plurality of conponents

descriididd non twomeeicttiadm Wiidh |r&vidtendoregoimgact for the

enbodi nents. For exanple, sone of the conponents

accorsdiafy ltie itree Hlorteyydi g leatboidd meade meayst be ofri meeall .

Furt hernore, conponents according to
Since the metallic part is worked only two-
dimensionally, the shape accuracy in its thickness
direction can be enhanced. Since the first and second
step portions 74 and 76 that touch the magnetic disks
under impact are made of resin, moreover, dust cannot
be easily produced by contact.

As shown in FIG. 13, a stabilizing plate 60 may
be formed of a flat metallic plate with first and
second step portions 74 and 76 formed by covering the
surface of the metallic plate with resin. Also in
this construction, the metallic part is flat, so that
it requires no three-dimensional working.

The present invention is not limited directly to
the embodiments described above, and its components
may be embodied in modified forms without departing
from the scope or spirit of the invention. Further,

various inventions may be made by suitably combining a

plurality of components described in connection with
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1

di fferent enbodi ments nay be conbined as required. 5

Al t hough the HDD according to each of the foregoing
enbodi ments has been descri bed as being provided with
two magnetic disks, the nunber of disks to be

i ncorporated therein may be increased as required. If
three or nore magnetic disks are used, 10 it is

necessary only that a pluraltty2eéf stabilizing

menbers having the sanme configuration as aforesaid be
successively arranged in layers. 28 WHAT IS CLAI MED

IS the Aaiekoird venod imenngpr i sTowy: examghse; semaot br the
arranged in the case; 5 a plurality of disks which are

i ndi ViUWRAISAL S P i@tnante rdtateregoime empodimgnt may
head whi ch processes information for the disks; a

car r iRy bl y i M FROER r FRIBRPH N Ehed taRBdingdto

ts.the h f t with t to the, 1
i ket SR SR TAINY Pl FocH i Bt vt TRELEeS
| it ' d t
G sko. acy i oA AR ORI Lo PR P PR an

ar cuaterdddslg psiatidd £ dd afe v ohe fass abein?

first peripheral edge extending along respective oute
per i phesalderdgescofrwd heagh sk a1 Seend thReb e PheE ali sks

edge opposed to the first peripheral edge across a

gap ad bdhiilcdporated therein may be increased as
required. If three or more magnetic disks are used,
it is necessary only that a plurality of stabilizing

members having the same configuration as aforesaid be

successively arranged in layers.
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opposed to the whol e respective outer peripheral edge
20 portions of the disks except a novenent region for
the carriage assenbly; and a second stabili zing
portion, which radially extends fromone end portion
of the first stabilizing portion toward respective
central .parts of the disks and is opposed to the
novenent 25 region for the ear8age assenbly. 2. The
di sk drive device according to claim1, wherein the
second stabilizing portion is situated on 29 an
upstream si de of the nmW&TerdtS CEHIVILI drS:t he carri age
assenbly with respect to a rotation direction of the
di sks. 3. The Midkskrdviveleynte aempréshyito claim 2,
5 wherein the stabilizing plate is provided integrally
with a thi¥d3t%bilizing portion which radially
extends fromthe other qu fortion of the first

stabilizi iy POres o 1T 1 hetPespiti ve centra
f ' cand_ d.to th t
Pogi on 1 or® The et Acaf S RREPIR A8 408 TRYEVERa Ly

devi cg AR nohd o flaidn ]b¥ eeg&%;&é&i he second

stabilizing portion is situa a downst r eam si de

of the noverrd negion $88cd s COiFdAGS: BSSCFDLYEMEt Bisks;

respect to the rotation 15 direction of the disks.

The di sk driaeer theng € ea ssanis Ty nghich ¢l @i fr dangelieigi fhe case

the stabilizing plate integrally has a projection

whi clands sfugpmed: ot feneéhaatll fofr tihevdnerst with respect to the

disks; and

a stabilizing plate located between the plurality
of disks and opposed to surfaces of the disks across
gaps,

the stabilizing plate including an arcuate first
stabilizing portion which has a first peripheral edge
extending along respective outer peripheral edges of
the disks and a second peripheral edge opposed to the
first peripheral edge across a gap and which is
opposed to the whole respective outer peripheral edge
portions of the disks except a movement region for the
carriage assembly; and a second stabilizing portion,
which radially extends from one end portion of the

first stabilizing portion toward respective central

.parts of the disks and is opposed to the movement

region for the carriage assembly.
2. The disk drive device according to claim 1,

wherein the second stabilizing portion is situated on
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stabilizing portion and extends al ong respective outer
20 peripheral edges of the disks and beyond the second
stabilizing portion. 6. The disk drive device
according to claim1, wherein each of the disks has a
first no-dat4 recording region situated on the outer
peri pheral edge 25 portion thereof, a second no-data
recording region situated on tBA® inner periphera

edge portion thereof, and a data recording region
situated between the first - 30 and second no-data
recoradl P steggamss idando a Sipaceovéeenmeerneghenf fost thad
second peripheral edges of the first stabilizing

por t iGH 52 3R1j I 10 wooh oFesraet P a Hpstbhee €ivartion

the outer. peripheral edge of each 5 of the disks to
t he §§%§H596%ﬁ§§ia recording region. 7. The disk

Stabi 11 21 ) pab T i Lt SHEC TPk o riCrprains Eo"ETaMN 2,
tabi|izing port A PESEng Bo S
o Gal K el g Fior o BIE dhkfre (TP it oy 1EEgReL Ly

each of the disks has a fir no-data recordin

r egi @xtséﬁdgatﬂcbnortﬂéw&)wleremgim& &fl0€ne PRI ELON
t hereof, a second no-data recording region 15 situated
on t heecaminerz ipey igpheriadn edges porihonrdsieseofve et aal
data recording region situated between the first and
secod e det £ hreecbrsingregiongppesed tthe the stovement

stabilizing portion has a first step portion which is
region for the carriage assembly.

The diisde (Hiﬁ/rﬁiftﬁvsi&a%iapﬁofrg% NS £ G A din ré{@géfw

4. The disk drive device according to claim 1,
wherein the second stabilizing portion is situated on
a downstream side of the movement region for the
carriage assembly with respect to the rotation
direction of the disks.

5. The disk drive device according to claim 1,
wherein the stabilizing plate integrally has a
projection which is formed on one end of the first
stabilizing portion and extends along respective outer
peripheral edges of the disks and beyond the second
stabilizing portion.

6. The disk drive device according to claim 1,
wherein each of the disks has a first no-data
recording region situated on the outer peripheral edge
portion thereof, a second no-data recording region
situated on the inner peripheral edge portion thereof,

and a data recording region situated between the first
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opposed to the first no-data recording region of the
20 di sk and projects toward the disk so as to restrain
the stabilizing plate fromnoving toward the disk. 9.
The di sk drive device according to claim8, wherein at
| east a part of the first stabilizing portion has an
extendi ng portion which extends outward 25 fromthe
outer peripheral edge of the-di 8k, the first step
portion being provided on the extending portion. 10.
The di sk drive device according to claim@8, 31 wherein
t he fandtsetdpd pwrtdare i secapeing. rddiohe ahdka dspaee
deV|ce according to claim8, wherein the second

st abif§ P1SR] JIte i ohr Txt BMUSIEOR Revelphesal edges of the
ho-d 'Z'fggsotf%?rlnfgf?@%? EaSL et oqfc?c' : %%2%5 Ghihasess
o dath  HoreiRes BEEE 4 RehR e %f it S Ceacn
bate T o ﬁdoliéﬁ‘nss O%%it,a*?% {F3E o S Ot fidfeaton.

drive devite am@raiw}g doi et iy ide 2MBSESLY t@@ E15sh 6,
and second stabilizing portions of t tab?I|2|ng

pl at evragmes frorgred odcdrml adtaich 4 ey ﬁdf@ior@@x‘@&?@@dfrom
step portions are fornmed of synthetic resin. is 13.

The ditek fdiriste stk iclel Aicoprh Mgl dro tod ad pddi tichesEdbdsite
the first and second stabilizing portions of the
st abitheisaridtre aat § oremardingreted joransf essipent i viee

surfaces of the stabilizing portions are
disks.,

8. The disk drive device according to claim 1,
wherein each of the disks has a first no-data
recording region situated on the outer peripheral edge
portion thereof, a second no-data recording region
situated on the inner peripheral edge portion thereof,
and a data recording region situated between the first
and second no-data recording regions, and the first
stabilizing portion has a first step portion which is
opposed to the first no-data recording region of the
disk and projects toward the disk so as to restrain
the stabilizing plate from moving toward the:disk;

9. The disk drive device according to claim 8,
wherein at least a part of the first stabilizing
portion has an extending portion which extends outward
from the outer peripheral edge of the disk, the first
step portion being provided on the extending portion.

10. The disk drive device according to claim 8,
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|
coated at least partially with synthetic resin. 20 14.
The di sk drive device according to claim1, wherein
the stabilizing plate has at |east three support
portions which project individually outward from an
outer peripheral edge of the first stabilizing
portion and are attached to the case, the center of 25
gravity of the stabilizing ptatélberng situated in a
pol ygon havi ng the support portions as vertices. 15.
The di sk drive device according to claim 14, - 32
wher éihe e dfhe Helzat |sen pdwekosubporapgoedi ons is
provided at_the first stabilizing portion .
correspondihg i Thodisk oRrive .oy bXe nafcerding theclaim 8,

stabiliz on. 5 16, The disk drive

S B A AL P Ml A B Bl e

b | heh th t ] ted,.a sid
L e R T e
i R - ' I .
oL A e 5 L L 000

acr oSh MRS AL W I3 Of orf 106 1igh PO th to th
formed in the si de\/\%ll bé;/EL FE:urttiong sone partsﬁgk?s?%e © ©

ar cuate@ drtnefo-sitfzAce cd el n$ URRPTdn ROF L1004 Dk thigy
stabilizing plate are fixed individually in the

fixi pgogerdtisonowifrd thesidiestaldg db wndrédterain the
stabilizing plate has a partition wall portion which
i s sétald lowiag Indaste diomimahing upportd Por tdoss. and
extends in alignment with the arcuate inner surface

so as to close Thfe Fotk ebpbirli dgv F¢&i agcording to claim 11,

wherein the first and second stabilizing portions of
the stabilizing plate are formed of metal, and the
first and second step portions are formed of synthetic
resin.

13. The disk drive device according to claim 11,
wherein the first and second stabilizing portions of
the stabilizing plate are formed of metal, and
respective surfaces of the stabilizing portions are
coated at least partially with synthetic resin.

14, The disk drive device according to claim 1,
wherein the stabilizing plate has at least three
support portions which project individually outward
from an outer peripheral edge of the first stabilizing
portion and are attached to the case, the center of
gravity of the stabilizing plate being situated in a
polygon having the support portions as vertices.

15. The disk drive device according to claim 14,
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portion. 20 17. The disk drive device according to
claim 14, wherein the stabilizing plate is fornmed of
synthetic resin, and each of the support portions has
a through hole for the passage of a screw and a
metallic collar fitted in the through hole.

- 32 -

wherein one of the at least three support portions is
provided at the first stabilizing portion
corresponding in position to a proximal end of the
second stabilizing portion.

16. The disk drive device aécording to. claim 14,
wherein the case has a bottom wall on which the motor
is mounted, a sidewall set up on a periphery of the
bottom wall, an arcuate inner surface formed on the
sidewall and opposed to the respective outer
peripheral edges of the disks across gaps, and a
plurality of fixing portions formed in the sidewall by
cutting some parts of the arcuate inner surface, the
support portions of the stabilizing plate are fixed
individually in the fixing portions of the sidewall,
and the stabilizing plate has a partition wall portion
which is set up on at least one of the support
portions and extends in alignment with the arcuate
inner surface so as to close the corresponding fixing
portion.

17. The disk drive device according to claim 14,
wherein the stabilizing plate is formed of synthetic
resin, and each of the support portions has é through
hole for the passage of a screw and a metallic collar

fitted in the through hole.



