WO 03/ 021578 PCT/ US02/ 23326 DI SK DRI VE HEAD PCSI TI ONER W TH THI N- FI LM
Al R- FLOW ADJUSTI NG MECHANI SM THIN FI LM MEMBER AND METHOD OF MANUFACTURI NG
Techni calwbioalogise$ t he | nventi on The present invention relparasor/es3aé di sk
drive for witing and reading data into and froma storage di sk, and
particularly to a disk drive having an air-flow adjusting mechanismfor
adj ustinB the air _flow generated around the storage disk rotating at high
10’ speedDISRDRINE HRAD ST INER T TR FIMAR:F hWADFUSINGg such
a di sk diMEEHANISMpTERNRILVhMENV BER AND ME THORICGHS MlehJHAE'ﬁURING menber
incorporated as an air-flow adjusting nmechanismin such a disk drive.
Background of the Invention 15 In a disk drive used as an auxiliary device
for an informati on processing system any of various disk-shaped storage
media (referred to as the storage disk in this specification) such as a
magpetic di sk, an optical dTethmédl Fleldegilailnvemtiosw di sk is rotated at high
speed, while a head section Is caused to performthe tracking operation
following a 20 nultiplicity of recordi ng tracks forned concentrically on
the recordi ngTﬁé’]rS]Ifege%'?l Qbnti@freldi&G8LH; &Mﬁ %Qﬁfd 1e8dinG Atkadnd aYiﬂ' te
data. The trac g per ornmance of the ea section depends on the
posi t i onfrom @sterapadik,i andtpasicabarlydo eiikrdrive hpeing tin air-fifw adyusttrtgu at or
supporting the head secti peci al | |n r ent
r emar kabmédi‘%‘éﬁnéggé djusfing a+r§fo(w &‘?nﬁ@at SFtof%é%ésidorro%l@gG é}\gh demand
haggbecogr HOTﬁJF]gI%E&JP e RAAE LI 116y to%‘in&tH@d ngbaﬁ&ﬁg AEhaCE @sve. Afhet he
actuator. or t actuator to performthe h y accurate tracking
oper at i opresdit énventiarefunthbr rlasesitp taahme@slnamﬁmb@n mg)rpmted@é eairdtovef t he
act uat orﬁgre required to b Rk(répzed For exanple, the air flow generated
around t HEUENGIB AP RRD FYF n%} W&%d rotation becones turbul ent by
bonmbardi ng the actuator and nmay cause vibration of the actuator and 30 the
storage disk. Especially in a confl guratl on like a hard disk drive in which
the actuator has a suspensi DACKS ! i Inyentiothg t he recordi ng surface of
ﬁéstorage di sk and rotatable about a supportl ng shaft, the suspension
is vibrated by the turbulent air flow -1 WO 03/ 021578 PCT/ US02/ 23326
In a disk drive used as an auxiliary device for an information processing system,

any of various disk-shaped storage media (referred 1o as the storage disk in this
specification) such as a magnetic disk, an optical disk and a magneto-optic disk is rotated
at high speed, while a head section is caused to perform the tracking operation following a
20 multiplicity of recording tracks formed concentrically on the recording surface of the
recording disk thereby to read and write data. The tracking performance of the head
section depends on the positioning accuracy in the servo control operation of an actuator
supporting the head section. Especially in recent years, with the remarkable increase in
the recording density of the storage disk, demand has become considerably exacting for
25 the positioning accuracy of the actuator.
For the actuator to perform the highly accurate tracking operation, the
external disturbances affecting the operation of the actuator are required to be minimized.
For example, the air flow generated around the storage disk in high-speed rotation
becomes turbulent by bombarding the actuator and may cause vibration of the actuator and
30 the storage disk. Especially in a configuration like 2 hard disk drive in which the actuator
has a suspension arm extending along the recording surface of the storage disk and

rotatable about a supporting shaft, the suspension arm is vibrated by the turbulent air flow
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and can adversely affect the positioning accuracy of the head and the

di nmensi onal accuracy of the gap between the head and the recordi ng surface
of the diwk.o3Meiscope with this problem various disk drivesThaee2iseen
proposed which include an air-flow adjusting nechanismfor adjusting the
air flow generated around the storage 5 disk rotating at high speed. The

specification of Unit at es. Pat ent.  Na. 854, 725, . far e, discloses
S hard ey BERTTRE PRy ar 4 Tl Bl et Al RIRLY ¢ he
surface gicufdag ot b belireen Gictafa0and THaseordinp darfaRMgsdisk.e each a smal |
piece in the shape of a streamline or a wedgg and are fixed on the

upst ream or d&meRs withihis preblem, vREOUSHisk diiivos Rae bapn Fropeaekwhigh ifludene | ke.

o o Cn APPSR ERg Rt A2 RRaP b A0 Mhti BB ShaigD® Lok

t hu§ condiglk icatinpeatdiigh fpeedv Tht speeificationnefiUdited\Btatbseladay Ne d186417g55 foe ef f ect
that the vibration caused.by the air flow has on the arm Alsq, the

speci f i caemghe.shisclgses @ Barduiskesiveipwng apburakity pf guisle megpbess mepated opdhey di sk
drive wh [ i j ]gﬁg : : i.ng of the
arm r ecg{r@%ﬁaﬁtﬁ%ﬂfﬁg r?g?%elf%& owqgg%gg?é@%%b@hee& Ira %t%g}itl g%tngp p%e%;g%éwgr age di sk,
gener at eshape bbs secantiareah y vddge hedaredixet loe thoupstrean endowhsttehm sadenofahpr oaches

the disk. As result, the head,beari operation is stabiljzed_.and the

i mens: offll SEEEH DY RSt Gk o LB AU E G SHARADTBISbE B AEY sur T ace
of 1phe djgknd ﬁle'sfﬂ?ééévcﬁﬁk ro@&%ﬁ%%@ﬁ%h?ﬁ@é&?&l‘oﬁ@%e‘?ﬁ&&@ﬁr_ffdémﬂtﬁéédt@dioﬂdfﬁl‘,(a! ) No.
2001- 23347 discloses a hard 20 disk drive having air rectification w ngs

i nser t edarsithweemvartptherai flavw indé a anpinaigdow ittekebyanducing thantfed that the

predeterni ned spati.al jnt.erval.s over the range of head novenment downstream
of the h‘gfﬂf?%ﬁ_?c ﬁsgd?’é’rtb@a?lﬁlhgw&af)f’flﬁ}?&rﬁ’rm of the actuator in the direction
of di sk rotatazeQ, the EPsifiddiion 8 Unftb& SlateRPatntiBIS. NGB @ibelearhihagddisiect i on
for rectifying the air flow between the disks in the vicinity of the arm

and t husdduspwhersiveswingds (drmedpn dhe am afitbe agtagion ndetwiag 25 therasn, T9§I8ing | ar

f i N U ] .P i i i 8079
i a8 oot AR FEAMASAARELERL Rl Ol QBN Rlrde MhercPBithed?
i nser t edat theforan] ehdfuliedrid appedachesthe diskt e aaeduliathethead\b&ding bpprrios e

Unexam ned Patent Publication (Kokai) Nos. 5-101557 and 5- 100061 di scl ose
a hard disstebiizedand ghe dimgnionagaeqmeacy 9d éhe sap beheeonithphegs and e repyyding

st oppi NOgyr etopfhe &i@ﬁﬂﬁ?ﬂ% of the arm by nounting an el astic nenber or a
buf fer nBRDEY Con the armof. the actuator or covering the armrotation

shaft with a fpapisedmerihired Patent Publication (Kokai) No. 2001-23347 discloses a hard
20 disk drive having air rectification wings inserted between a plurality of storage disks and
arranged at predetermined spatial intervals over the range of head movement downstream
of the head at the forward end of the arm of the actuator in the direction of disk rotation.
The air rectification wings have a streamlined section for rectifying the air flow between
the disks in the vicinity of the arm and thus suppresses the vibration of the disk and the
25 arm. In similar fashion, Japanese Unexamined Patent Publication (Kokai) No. 2000-
228079 discloses a hard disk drive having comb-shaped rectification members inserted
between a plurality of arms of the actuator.
Also, Japanese Unexamined Patent Publication (Kokai) Nos. 5-101557 and 5-
100061 disclose a hard disk drive for reducing the shock at the time of starting or stopping
30 the operation of the arm, by mounting an elastic member or a buffer member on the arm of
the actuator or covering the arm rotation shaft with a damping member.

In the conventional hard disk drive, for example, a through hole or a notch is
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In the conventional hard disk drive, for exanple, a through hole or a notch
is -2 W 03/021578 PCT/ US02/ 23326 generally forned at a predeterm ned
position whoheisas mto reduce the weight of the suspensi ®@Tars0/233d t hus to
reduce the nonment of inertia of the suspension armwhen the actuator is in
operation. Wth this configuration, the through hole or the notch, as the
case my be us a great turbul.ent air flqow al ong the ou surface of
the sus §]iagﬁ%§rrn?ﬁ%s% a\Bﬁ?cge erned popfign o f%lﬁ avr\xnnﬁ%rﬁ%e %58%6&%h Og\/g{eght of the
suspensi RRpaisibn afYandithisab eedude theShisrpenIf @erid o e Espe@ach dnyh when thbe

vari ous conventional air-flow adjusting nmechani sns described above, it is

di f i cul actuagords ineenergtion. p¥ite gus eandigtation) the Heowgh hale onthe npichyasdheisass by t he
th h hol f or med j i d
t e moneiey B tush At BB APt o By AR AT e © Feduo

suspensi |hichifMBombineti Owith ther radluced welgtt bétheisusgensivn amnlj st vibgtarhehani smi s
nore conplicated, with the result that the manufacturing process nmay be
conpl i catuspensiontaa Ppeisderdiyon cost may increase. Also, it may be that the

air-flow ad ﬁlsthé 02 SREBAUFThA S8 P 6 u sl VlﬁeélﬁhfSS stggsc‘g%_&lfaﬁtfvfeeﬁtié vely on

the other dis rives having no suspensiomnm arm 1 ject of the
present diffusmibttodivecthy supppasetederbaledeeséf the hiv dlofocaused by the thapeklrledelbng  dat a

i nt d_f torage di sk, . i i d easj |
mount abl e BPich TpiPes B PFIREERIRCEIR oAU TS IR AR 18I aused
arqgnd t{ey #lohadesedh e nuriad bl E&Péﬁsidﬂ s SRE eEnfignslidnifsheapaBle of

suppressi ng, anong others, the effect that the vibration caused by the air
f | ow hasadjustingenezhéniamads mogdcoupdichied, with Setrenit thiighé maswiactoring racesspr ovi de

a disk drive conpti Si suspensi on _arm ext endj ng, al ong. .t he recgrdi ng
surface BfY eg?rg&é‘ii‘ée‘ﬁ‘%gﬁe B‘f?ge?t&“a&oﬁtbrp@' wetaee agfsgﬁb%?(ﬁ?#&t &t and an

ai r- f 1 v, eling trhddBlaiiBie RS GBRREs ©fwetk eRtlivelphe et disk dgived Ur bul ence
of the air flow caused by the through hole or the notch fornmed in the

suspensi avizg m susperstncast he nonent of inertia. 25 Still another object of
e Oy B S R R RRRE Sy S, ot 1
menber c@nabite aff frogi Ndorape BisPWoalpeidingas iRixpandivd dreheasith mstumtalgle aizehani sm
'noad Sfliowceilajlu\éteiﬁg mechanism for adjusting the air flow caused around the storage disk
rotating at high speed, and thus capable of suppressing, among others, the effect that the
vibration caused by the air flow has on the actuator.
20 Another object of the invention is to provide a disk drive comprising a suspension
arm extending along the recording surface of a storage disk and rotatable about a
supporting shaft and an air-flow adjusting mechanism capable of directly preventing the
turbulence of the air flow caused by the through hole or the notch formed in the
suspension arm to reduce the moment of inertia.
25 Still another object of the invention is to provide a method of producing such a
disk drive easily at low cost. A further object of the invention is to provide a thin-film

member capable of being incorporated, as an air-flow adjusting mechanism, in a disk

drive.

30 Summary of the Invention

In one aspect, the invention provides a disk drive comprising a rotatable storage
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30 Sunmary of the Invention In one aspect, the invention provides a disk
drive conprising a rotatable storage -3 WD 03/021578 PCT/ US02/ 23326 di sk
havi ng a weaomeisng surface; an actuator carrying a head sectiusa2/tiz2be
opposed to the recording surface of the storage di sk and causing the head
section to performa tracking operation relative to the recording surface;

R S e e L L e

the air-ftaWnddingsdd STIhdRE6MA2H UEMahd 6AudHRgh@héddi sactidd @peErohen thtkiegd! y
attached to a surface of the actuator to cover a desired_contqur portion of

the act uapremation aelakive todhe tricording swrisesised ameirlovvadjvstingimechanipg fai r 1 ow
al ong t h%ﬁl%ﬁ?\%ﬁ%é]{ Eﬁé\% é]eégfaltércp o accfe tﬁggtgfagg: él?s'}q(;cﬁltle lty ?%thﬂioq{ &fthg Qg{a eP! Vot abl e

suspensi al’'ong rec surface o rage disk

Wi th t hedisihivwietdih Aemmbew adfustshedciiaaisa ulutiecethid-filtheneniliér finsdiensi on arm
to cover a contour portion of the suspension arm A througg hole is, fornmed

in the colckagio gontfpesrpidhe agivater oFaneiaslesEehsonoty POHEPY Hithe 241aR M ber
covers t . I 401 Brefat ABEL i.5e a tubul ar
heat-shH?%%%%?éﬁgggw%%ﬁgSﬁgpﬁPﬁﬁgggﬂhg?%acgg HFB tﬁ§@g€§¥§be of the
actuat or by arteestuasdirtypikatyewnf inthde hebbtabhe suspaision armesianding alanigrthe ayer .

Alternatively, the thin-filmis a resinqus. filml]layer w.th an_.adhesive 15
| ayer atlieafig stgags thesternge disk "Ylﬁbtﬁ? g‘éil' udnembanaftached to f‘ﬁ‘érffloﬁioﬁ?ei | m

fd | t th
ge er éuﬁg&s%n a.?rhgt@?ﬁ\f‘eg a fclgfﬁr%ﬂien}é&n%igﬁ 8L ShispehSoR ey aRQhrduBh QUBHs t he

dhesi ve yer. r includes a vibration danping polyner
| ayer f oformedlincthe gontbtarmtriiomofihe Swspenshuncaen, endile thin-filthaembencovers thoo An

irfl dj ust i anismis.al i d it f f i

i bt | oisdugh e b TR ABAT uETmeRod B8 Pritsr et e SHIA08 sk A 09

f“hs k by 1%?&%%&%1@%‘%@@9&&&5 aMuRbAby HRed SMEhIG2A S GRUSEEsHRkaHle | Npact to
e casl ng

i e airflow adjusting nmechanismis also provided with at |east
one functesinnussElheleyed Altarnativelya the thint il is afrasineusdim lagerpyitsan adhasisg i ng

function, an el ectronmagneti c-i,nter.ferenc i el di. i a radio 25
f rééuenc@y‘i’rrﬁ“é?l}egrt% He‘égﬁrﬁch Iog#l}?deﬁlﬁ%uéﬁﬁlgﬁ?%fqb@e %Q%A{%E&gtr)é}\%{% g n anot her
aspect, ihehddend sRMhch bPedeatdr HRblAthe hdlpsbrilgeng The thisKild mentbenavi ng

an air-flow adjusting mechanismfor adjusting an air fl ow

| ISt | b geg?r a{ ;% around
a st or agimchideka vibrationdampsig PALHBETRAYS SoF TeSHHE YOO ANA/SF SRACH TG!S

act uatorth%%gtqlgﬂogg a head section

20 An airflow adjusting mechanism is also provided with a surface for reducing
vibration impact force between a casing of the disk drive and the storage disk by reducing
peak shock or vibration levels as caused by an impact to the casing. The airflow adjusting
mechanism is also provided with at least one function selected from an anti-static function,
a bias regulating function, an electromagnetic-interference shielding function and a radio-

25 frequency-interference shielding function, for the disk drive.

In another aspect, the invention provides a method of providing a disk drive having
an air-flow adjusting mechanism for adjusting an air flow generated around a storage disk
in rotation, the method comprising (i) providing an actuator carrying a head section

30 opposed to a recording surface of a storage disk; (ii) providing a heat-shrinkable thin-film
member that is shaped and dimensioned to enable the thin-film member to cover a desired

contour portion of the actuator after heat shrinkage of the thin-film member; (iii) arranging
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30 opposed to a recording surface of a storage disk; (ii) providing a
heat - shri nkable thin-film nenber that is shaped and di nensi oned to enabl e
t he t hi n-wolosioesnber to cover a desired contour portion @CTiUse2/as3keat or
after heat shrinkage of the thin-filmnmenber; (iii) arranging -4 WO

03/ 021578 PCT/ US02/ 23326 the thin-filmnmenber at a position for covering

t he contour, .partion of the actuator; and iv) heatin he thin-filmnmenber
to shrir ?ﬂg%'%é‘g npq;nl?qr%apg}snéqr{ KOYsHEEh éﬂr’f‘%‘}rrﬂoﬁﬁ?ﬁgﬁﬁ? getuafore gng 5 ce of
the act L@Q(Neaﬂﬁﬂ #he t1ERNER! A bI8o SRIMIOWS aPRI il Mfachk R BmLHAL Membbitost i | |
anot her ‘aspect,” the invention provides a thin-fil mnmenber incorporated, as
5 an ai rafurfaee afffhastctuatgr mbih eovesing thercentetir prrichnj ofdheaptegder. f ort h her ei n.

Brief Descripti of .the Draywings Fig. 1.is a. spective view show ng a
i sk drive adeshliengreR e tEabbEpbidet . TR bt RI e
casj Ng CGRVAL{HRHEMBEng Methandni, $n adiskRiveds skt Pr@hoteidw show ng the actuat or
and the thi n-filmmengoer of the disk drive of Fig. 1. Fig. 3 is a
perspective view showing the thin-filmmenber of Fig. 2 in enlarged form
15 Fig. 4 is a diagram forgexphal ni a of fabricating a disk drive
according to an enbodi mn&@ﬁ%'&%’?&ﬁ%ﬁ)ﬁw &hi ch (a) is a plan view
before the state of the thin- film nmenber before shrinkage, and (b) the
state of the thin-filmmenpber after, shrinkage. Fig. 5 is a partly enlarged
si de view of Wil BERFEPERIYA tigw Shewingialisk Jrruepesasaing tp aslisal Qfbogintent

pr edet er A L [ ' j3g. 6 is an enlarged perspective view
of "the tﬁtﬁgﬁvF%%r?e\bﬂgtrHeggggg8?\7:%ri&gc}@ghot her enbodi nent of the invention.
Fig. 7 is a peigtl is sarkploded plah déew slewwing tHehetuator aad tre thintfilnt membk of- f i | m
menber fixed at a E_redet erm ned position in Fig. 6. Fig. 8 is an enl arged
per spectthﬁ‘/éls'liidéWSf ¥hé thin-filmnenber accordi ng to a 25 nodification.

Fig. 91s an g .l?fs%ﬁ%r@i%g%?g&%‘é%%h%%@ﬁﬁ&ﬁ% bhitnfbel bt FigT® HP&lIargegOr di ng to

anot her nodi fii gatl o
form.

15 Fig. 4 is a diagram for explaining a method of fabricating a disk drive according to
an embodiment of the invention, in which (a) is a plan view before the state of the thin-
film member before shrinkage, and (b) the state of the thin-film member after shrinkage.

Fig. 5 is a partly enlarged side view of the actuator with the thin-film member
fixed at a predetermined position in Fig. 3.

20 Fig. 6 is an enlarged perspective view of the thin-film member according to
another embodiment of the invention.

Fig. 7 is a partly enlarged side view of the actuator with the thin-film member
fixed at a predetermined position in Fig. 6.
Fig. 8 is an enlarged perspective view of the thin-film member according to a

25 modification.

Fig. 9 is an enlarged perspective view of the thin-film member according to
another modification.

Fig. 10

(a) to (e) are enlarged sectional views of the thin-film member according to still

30 other modifications.



(a) to (e) are enlarged sectional views of the thin-film menber according

to still 30 other nodifications. -5 WO 03/021578 PCT/ US02/ 23326 Detail ed
Descri ptiwo wafo2tshe Pref erred Enbodi nent The preferred enbedirmset/233ke6t he
present invention will be explained in detail belowwth reference to the

acconpanyi ng drawi ngs. In the draw ngs, the sanme 5 conponent el enents are
desi gnated by the sa r.ef.erence,.nu al respectively. Referring to the
drawings, Fig. 1is ﬁ%ﬁaf&‘féﬁ‘?@%ﬁ@eﬁ‘mﬂﬁ@é&@i ve 10 according
to an enbodi nent of the invention with the casing cover thereof renoved,

and Fig. 2 is an exploded plan view show ng the essential parts of the
actuat or of tHee priefired embedinient offthe peisei iavdniien 1ol hesxplaidehit ¢aidiht i on of a

hard di sk,unit..used as.ap auxiliary siora 0) it information

or ocessi 1 X yERHLHER t%@eémf)oé?%a(g‘ g’lgég%‘ﬁ%lggegﬁth%{a{e&&ﬁéskﬁ%r#@g 10 conpri ses
a cssi NGohdordnidlethédts hix dedighdtbd Bethevainb efdicard Meherals] RERGEvElysks 16
arranged rotatably about a conmmpn drive shaft 14 in the casing 12 and each
having a recoRefergnasarhedawigs, Fig. Lisiarersseliveevipwshowmeardisly &iver & at i onal Iy
driving . r (S - QI [ = Talo) in the
casi ng 1%%81%1@41@ a@%@ﬁéfl_Ft%eﬁqié@g]f%egﬁé#%@g&g%sg%swwé%ogﬁppor?,%rr]xg a

pl ural i tBigod idwaskpbeiet pluns/ichB shawiog fiesaskntiel @Hris off tHeaictuate of deodisk dgvesur f ace

16a of the storage disks 16 and the agtuator activating the head sections
18 to petk ofhs diediiyatikhaig @55%@?1%0? %ﬁ?fé\iéﬁlfdmﬂtﬂ’ée# AT APHETE PR 164,

angy a Slﬁﬁf’(%f 4h5h s -aﬁgﬂﬁégésgfthg§%t¥ﬁl@gcljrim&fae€}ﬁ§cﬁéf ?{)nl}ﬁger. The casing 12 has a

rigrd structure rica net al xanpl e, 20 through
t he casting pThedisk ddandl hasnarideot taningl 1 2, eqiesli@dfi(treesindld grawtmg)rmodat i ng

t he above-nmentjoned main essential parts of .th isk drive. 10.. A.cover
(ot shoumper Bisks Loty e Rebpabausd Srfiaf ftmital G teec Singi Ag™e5 v t
the mai rba%ﬁ?ﬁﬁh.g%!reélgﬁﬁﬁ@ suce ABARARTRGoLfte (A& sheRESPr ?&atgdr?e&ﬁ \j!l\f)i‘?f 59 di sks

16 are magnetic di sks having a recording surface 16a on th )
sur f acestht eragefdislard. dacdetuatwd0ds nyvebly faaergetidn thescapingigdn fiet Hiciaity

Yot bt Portiuhy sreeh i 1b 2t wbPGRNE abRGhiay af B0 RERESTs ik PRboRba ARy b
on a Com%&&diﬂgsmfe_tmaém% sirgatalistsnionad the Bl a5tiddtpghe hé@ axi s, and

rotated (in the direction indicated by arrow a) at high speed in
synchr ondestions 18 to perform the tracking operation following the recording surface 16a, and a

servo mechanism 22 for driving the actuator 20.
The casing 12 has a rigid structure fabricated of a metal material, for example,

20 through the casting process and has a bottomed recess 24 for stably accommodating the
above-mentioned main essential parts of the disk drive 10. A cover (not shown) for
covering the recess 24 is mounted on the casing 12 with the main essential parts
accommodated in the recess 24.

The storage disks 16 are magnetic disks having a recording surface 16a on the two

25 surfaces thereof, and each recording surface 16a is formed with a multiplicity of recording
tracks (not shown) concentrically about the rotation axis. The plurality of the storage
disks 16 are mounted fixedly on a common drive shaft 14 at predetermined intervals along
the axis, and rotated (in the direction indicated by arrow o) at high speed in synchronism
with each other by the driving action of a drive source.

30 The actuator 20 includes a plurality of (four in the drawing) suspension arms 26
each extending along the recording surface 16a of the storage disk 16 and rotatable about a

supporting shaft. The suspension arms 26 are coupled integrally to each other at the base
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wi th each other by the driving action of a drive source. 30 The actuator 20
includes a plurality of (four in the drawi ng) suspension arns 26 each

ext endi ngwalosngisthie recordi ng surface 16a of the storage @cgksit2zsne

rot atabl e about a supporting shaft. The suspension arnms 26 are coupl ed
integrally to each other at the base -6 W 03/021578 PCT/ US02/ 23326 ends

thereof and.the.in r.al |l y.,coupl.e rtions ed 0O onmnon
Shat £ oS deiosand B Bleatp S S aRuRE pRROL] ARE RBBISE AR Pthaft 280
suppor t i Ty didaireadPsushédsfortarmSIFis bQupddivith adiesd euppbitidgpld@3(,die oFi g. 5)
maki ng up the head section 18 carried at an end. o each head supporting

pl at e 3CepriMzelay, andpistigercy? (SeesiienDinoking wsthedicad eection 48 eymgHatAN $95 shaf t

28 in synchronj sm w.th ot-he 2 i e (in
the i 158 PR TRBY S £BtE 0 o RERLSY o BRERERTEM 2E S ABBboLAIER, |
mechani sspuR28 iAsychréegtMith dableotheaaves e prddeterththedtangiier hogangm theend of t he
head supporting plate 30 cougl ed to  each suspension arm 26 p%r%form; t he

t r acki ngfitestiemindanatesibyt areow B¢ by Hiedgivingnoren ekt saHo meehanissr 44-dfRg surf ace
16a of the rrespaondi n r i s W the 10
data i ntISS‘B\E%?erlber% £ %lopglcgg%t |eﬁiggg%?f§' g%é@%@_gé%pg@%ng’fgg%gz,%oqu Srmed with
a t hr oughchehgpeddor king26 prfaimsabotickieopeedionaln thpecoidiy wdckeaetonghis pensi on
arm 26 to reduce the wei ght of each arm 28 and thereby to redyce the
noment  ofcordingsusiaed 1@4@%@ eQTEASPeusling storage Qﬁgééﬁ@rw Qe oBrqaR Weher at i on.
W t this conf] i : f ow generated around the plurality of
thébrecoc;agal1 goalgigglléﬁ&éépe%grcﬁ%te% |a§1%{%af hi gh speed at the tine of the

act uat or oper ahd uator 2 isddrniddevith athrafghrhedddhFigr2) aheboui thg cdetral bonbar ds

the plurality of the suspensi ar 26 of . the_.actuat 20 whi.le at the
Sane 1| OTHES! $igh FucBson AT B0 UISE0GS BREIEN BB RB RO Phr ough
hol e 34 Qfu&ARD moAd BPink ARt Klulalin! fignd bsBbAdOOHNBDSGAYSrAGoR Widar ati on
not negl’igible of the f

suspension arrs 26. Inh view of this, the disk drive
10 i s ecthisnpafigwiatibnghe air flo genemttiduseindghepluredithefiths meceedingidiskhid f ol | owi ng
configurational features whereby the effect that t vibration or the |ike
cadSed bpas o piehRpe syt SF o) araraRaseiOt ne A hopPiel ve
ef fectivgl adars tdsluRilify & (ReREErSd AehsPEUTAY AMa0dr Z0hehili 8k drive
10 i ncl u‘g{e&singagﬁﬁrsal [ t)? o(?ﬁ%lhiln}C film gerrbelrs §6 for covering the desired

cont our fosemetinefcansieg plewes hireyeniflovha thepesitiqrerfshotirenehaiolsd bef saRe
actuator an%1026 Fe%&l%nfg rfl'1 H{efﬂkleﬁhgc%nc;q%gtus%?g 3 Wb?ﬁféﬂql%t I’x&%gﬁﬁ@ bPHE suspension

arms 26. In view of this, the disk drive 10 is equipped with an air-flow adjusting

20 mechanism having the following configurational features whereby the effect that the
vibration or the like caused by the air flow, in particular, has on the actuator 20 can be
effectively suppressed.

The air-flow adjusting mechanism of the disk drive 10 includes a plurality of thin-
film members 36 for covering the desired contour portion of the plurality of the

25 suspension arms 26 of the actuator 20. Each thin-film member 36 surrounds the contour
portion around the through hole 34 of the corresponding suspension arm 26 over the two
surfaces of the arm and is fixed on the main surface of the suspension arm 26 thereby to
cover the through hole 34 on the two surfaces of the arm. The thin-film member 36
having this configuration smoothes the contour portion around the through hole

30 substantially and functions to guide the air flow smoothly along the contour portion
thereby to stabilize the air flow substantially into a laminar flow. As a result, the effect

that the vibration or the like caused by the air flow has on the actuator 20 can be very
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portion around the through hole 34 of the correspondi ng suspension arm 26
over the two surfaces of the armand is fixed on the main surface of the
suspensi owoas/e3és t hereby to cover the through_hole 34 omcrhsoress26ur f aces
of the arm The thin-filmmenber 36 having this configuration snoothes the
contour portion around the through hol e 30 substantially and functions to

gui de the ajr_ flow snpot t he..cont our. por.tio stabilize
the air Pﬁweyu%@mﬁ%?%a ‘Lps? tﬁ? %bo eaRRagd ¢4 g\%ﬁra}&gn alp‘fv}el%gﬁlge%%{hfgﬂréf f ect
that the, it 36 haiingh slrﬁ%le'str{i@cuféﬁblﬁﬁéﬂ aythd Bsiradl poditionois sespedidien agi uat or
20 can be very -7 21578 PCT/ US02/ 23326 effectively suppressed.

Al so, t R6 cabivetemémthiesiraplifiestipn glithamrasiiciion preress 2nf @ rediicad PIOLHSUMReber 36
havi ng a %I gﬁ'fﬁ étcrlructwe is fixed at the desired position of the
suspenS|8 50Nt i butes to the sinplification of the production

progess and gheekiucsh Mebecid, @slshom&hl:‘q‘)g 3t hes asubstadtiallyetrdp@zoiBalThe
thin-filmnmenber 36, as shown in Fig. 3, has a gubstantlallytra oi dal
hol | ow dgallow@yhn@ncak strusspig iR plon Vpﬂwprrﬁ%%d&ﬁff)é HEMHPH G ditht Srebour

around yh B 34 g‘%ﬁg&l rgl& 9<§ Wﬁt SR OB ARG ont %&ﬂ&u&hbﬁthé”ucwre

even i nht [ gu Ion od| ment in t he actuator 20
has a plsiswah enpodimdnbhin Whﬁhehmsao@mt(aﬂﬁﬁlaQﬁplmﬁﬁy of ﬂlersuﬁpdnmonarm%% 3Be can be
easily nounted at the desi red_ posi tlﬁ‘??ﬁt f .the corr.es d| n uspen5| on

arm 26 BhinifHsememier 36 68 Beasihr BowH flesiied pRYJLIAD @GB&WFP Y8pl ate 39
co#gl ed Egi)eh%lﬁ %ﬁ% ?%&/'ﬂéérlﬁfrgﬁ}%efo W43 end Rt Bpﬂhleqh‘éécpgjé%bﬁﬂlgqﬂaté Be thin-film

rlca thin-fil can be fixed on the
surf ace ofipledeo &mqummon asm 26 2ifict the boimvy péution of drephia-filanmaahesite. For

i f th f £l th
Chi m- 111 m nerkhemoda S ind S ORer R APt PRR oL 6" I AR LB 1 i nar i cal
heat - shi 3 QABLE ShRY AL, iRy, anhahets{ves FoP Shigtisyiag URwork be fihign i1 m

menber can be very eaSily fixed on the surface e suspensi on_arm 26
by the thetiin-Shnindoalspe 36f haveyvehdhe thghﬁlrmmmbér 3o aﬁi@mtagqomw caplagured

dent al | f. the . thin-f b f
b i SRR B s S LR Bl ] Ao 2
f ormed agnAmBMbés 3@5&%&1&5&1@55@1& Eixbd6h tdisngace di’,tﬁaé s@bemmshmezazmy thesi nous

filmlayer. In any case, the thin-film menber IS ?y of a_.resin

mat eri al hebtyshrm@lgmoftthehwé1sgmxkaé>émrewéc>@af§m \ayere &n@é@ﬁ%l ékt?p‘ﬁb(é% ef ke
I ncreas eth{nr-]ﬁltmh%e P56 nh may bk Wkdatd f aHeal BEinkASIO RAHOAD fifth na}'%por the thin-

film member 36 can be formed as a multilayer structure including a heat-shrinkable

20 resinous film layer. In any case, the thin-film member 36 is formed of a resin material by
which the weight can be easily reduced to suppress the increase in the moment of inertia
of the suspension arm 26.

The thin-film member 36 having a cylindrical heat-shrinkable resinous film layer is
fixed on the suspension arm 26 of the actuator 20 by following the procedures described

25 below.

First, an actuator 20 having a suspension arm 26 for supporting the head section 18
is prepared, while at the same time preparing a thin-film member 36 having the original
size and the original shape that can cover, after heat shrinkage, the contour portion around
the through hole 34 of the suspension arm 26 (Fig. 2). Then, the head supporting plate 30

30 coupled to the suspension arm 26 is inserted, the forward end thereof first, into the hollow
portion of the thin-film member 36, and the thin-film member 36 is arranged at a position

surrounding the contour portion around the through hole 34 of the suspension arm 26 (Fig.
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The thin-filmmenber 36 having a cylindrical heat-shrinkable resinous film
| ayer is fixed on the suspension arm 26 of the actuator 20 by foll ow ng

t he proceworemdescri bed 25 below. First, an actuator 20 Poaxisnz2326
suspension arm 26 for supporting the head section 18 is prepared, while at
the sane tinme preparing a thin-filmmenber 36 having the original size and

th i gj_nal ,shape .t hat , . Shri .
bor t 1 on PBuRE SRR e R REI s P B 08 (3R PR
Then, t hge headls waphd360s fkat 6 B0 sGface o hectispemsionana@speitsihecoatonr 26 i s

inserted, the forward end thereof first, into the hollow, pgré{ron of the
t hi n- f i |neriemayenndibe teush hele Shicavared white AljBe sasee timegpyeringdhe Hroughositi on

surroundi 2 C our portion around the through hole 34 of the
suspensﬂg’ﬂ‘g:;a%&?%éﬂ%i g. -8 WD 03/021578 PCT/ US02/ 23326 4(a)). By

shr§nki ng t herehirfentdd! polyesteb €itm 36viny theaedde mgmiet" HI SHEP B et éheeomentesd
tenperature, the thin-filmmenber 36 is fixed on the surface.aof {he

suspensi wlysareneinghaving e teadaname "Didr thad GamPoaceyie éf%lg’@fa@fﬁaﬂ&eémszt
covered mhil e t [ o4 B hebemdfedtFi 9. 4(b)). 5
s Bl 6%@2&?@%%5@\??%&% oB8 il RO oI ™ O,

or i ent edshripkdbis teginene fifrh lapeh afriha ghinHidmtmeoleer 3amén txeasetthat HEGHPEd " acqui r ed
from M tsubi shi Resin

Tokyo, J ited as,A le of
i o | | SlSUbavins § ueigass Qi Omisroeaes (e 1R T NS GO B PP er of ¢ he

thip-fil nb 6. | ' : " oal | ' t hi ck

of 80" i BieBRET EF 40 fr! B B8 Fpon OB Rtherhdtlel con bR bR, [ 8es o 40
mto 80 §RiaRdLchExiaAg awictien bﬁ Bkinb @eatsdiosthé admernueht@gervfabsup@OP@o
shrinkage/fixing function

' I y being_heated to the tepperat r% range of about
100C t o 16060 the fixieg piogpss! preobastlimpmemper %%dwgnbﬂ%ﬁﬁbﬁ}t 863%escri bed
above. In the c . i | 1 : i
Fenper at 1P i EE oL S y  R e RE  Reat g
step i nt godedios Predeys, kg hdatiag sisp triteridadsolely fohbkeat khninkfage of theShinditmer 36 can

o A R R LSO T I A
1, LB SO ISR B . et L unpchomt g gmeln o,
enpl oyedreyiirgd leatingftephe hol | ow t hin-fil m nenber 36
In the air-flow adjusting mechanism of the disk drive 10, a tabular thin-film
member 38 shown in Fig. 6 can be employed in place of the hollow thin-film member 36
20 described above. In such a case, the thin-film member 38 includes a substantially
trapezoidal resinous film layer 40 in plan view conforming with the contour around the
through hole 34 of the suspension arm 26 and an adhesive film layer 42 attached to one
surface of the resinous film layer 40.
The thin-film member 38 is fixed on the surface of the suspension arm 26 through
25 the adhesive layer 42 while covering the contour portion around the through hole 34 of the
- suspension arm 26 preferably on one surface (the upper surface in Fig. 7) of the arm. Also
with the thin-film member 38 having this configuration, the contour portion around the
through hole 34 can be substantially smoothed by covering the through hole 34 of the
suspension arm 26 on one surface of the arm. As a result, the air flow along this contour
30 portion is smoothly guided and stabilized substantially into a laminar flow. Thus, the
effect that the vibration or the like caused by the air flow has on the actuator 20 can be

very effectively suppressed. By the way, the thin-film member 38 can alternatively be
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20 described above. In such a case, the thin-filmnmenber 38 includes a
substantially trapezoidal resinous filmlayer 40 in plan view conformng
wi t h t he woriBoers7ar ound the through hole 34 of the suspemsirarsozease®6 and
an adhesive filmlayer 42 attached to one surface of the resinous film

| ayer 40. The thin-filmmenber 3 8 is fixed on the surface of the

suspensi Qn_ar I | ayer 42 while covering the

cont our %’6?‘?‘?“%@g‘ﬁég‘ﬁfg&t%gé’fﬁ%r%%}%ﬁﬁﬁ%@gﬁ' of the suspension arm 26
preferably onTeneatial etesihbinefiluphesr utftRetin-filringmbe) 381s ddvéindted) Al so
with the thin-filmmnmenber 38 having this configuration, the contour portion

around t hi& a filpyBadmolh eige Poly egafliﬁfﬁée@ﬁﬂ%‘%létﬁt@%TL PolyRERicee. ByEbNers 9fg t he
through pﬂgﬁﬁéémgp bter%ﬁ'fp(l)%éﬁp%%,% a%@ai@eg%g?& Oy HE In%ﬁ@of)% ﬁ.l[daf‘al i dAs a

result, arr ow a t hi's”’cont our portion 1Is snootAly g and
st abi | i zefh prelsstasenkisive wdhasive, and @oferebty 6f avacryltvusihedite Inahiseade, tthat t he
vibration or the |ike caused by air flow has on the actuatgr 20 can be

vler y ef f Bietarglde {p usghe BES desingls ﬁclxgiaswaf}? hayiag Pﬁli‘iﬁkl’]!qSF Frehpde 198 Henn f
i .-9 WO 21578. i
L s TR AR 5 B Bl e

thin-fil ghEeAkemn 38 is not limted, but a filmnade of, e.g., polyethylene
terepht hal ate (PET), pol ypropylene, polyethylene or polyimde may be
enpl oyed. Al sBor thhgesinove Silmdayes e of ihe thinyilpemember 3 nat gdnafiln bayipg a5 of a

pregsure_sensitiyv dhesi 2 ' L In this
Prals ] Copeotiinia SpREP SR Ao Lo Rhs A HyeP 2 Pl yEb RGNS, 10
t hi cknes gnévenmfesd® dnthd Aimsuraied carhie: anfiegdd SuchydilmABahbea fitm datihg akness of

25 pmto 100 min_an appropriate conbination. For the resinous filmlayer
40 of t hawitimlirty pf mirErHdecssl, shapn 1 Algy S o1 Ailiim haine A BIP IO D HIBI M Srai n
surface R in A0S0 AiPl0. | MENPIRRIN Gnb A REss 1B nath kB2 DAL NG M AU €
unevenneSses on the nmal n strface can be enployed. Such a filmnmay be a film
havi ng arestiohs filph iayiet 40 efhibitsiht ebovedgesiondd Sihwtion bfireRlifyingtherirdlow | m havi ng

o L PLLCL Lol e Rroliasl ans A Ehom 0, 0, Syl Buay cace, Lhe
shove, oot PSR atach Sty 0l b Sscuadmr o, L1
in the pstapitivatihinrefche ainflow is pronseted, avé thefefiehicthattbp wivsatom atim 186 capseda
result, %}b &e air flow has on the actuator 20 is suppressed even more effectively.
As other examples of the minute ridges 44 formed preferably on the resinous film
20 layer 40, the shapes shown in the sectional views of Figs. 10(a) to (¢) can be cited, which
are disclosed in United States Patent Nos. 4,986,496, 5,069,403, 5,133,516 and 5,848,769.
With the minute ridges 44 of various shapes shown in Figs. 8 to 10, the height of each
ridge 44 (distance from the base end to the top) is preferably 20 pm to 400 um, the angle
at the crossing of the V-shaped base end (i.e. the valley) is preferably 15° to 140°, and the
25 interval between the tops of adjacent ridges 44 is preferably 20 pm to 400 pm. The
minute ridges 44 in any of these shapes can exhibit the function of rectifying the air flow
effectively by securing the proper directivity of the thin-film member 38 on the surface of
the actuator 20.
For the adhesive layer 42 of the thin-film member 38, a viscoelastic damping tape
30 that can be acquired in the trade name of "Scotch Damp" (Model JPV115 or 242F01) from
Minnesota Mining & Manufacturing (Minnesota, USA) can be employed, instead of the

general type of a pressure sensitive adhesive. In such a case, the adhesive layer 42 itself
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stabilization of the air flowis pronoted, and the effect that the
vibration or the |ike caused by the air flow has on the actuator 20 is
suppr essewoasemsnore ef fectively. As ot her exanpl es of thecmusat/es3eé dges 44
formed preferably on the resinous film 20 |ayer 40, the shapes shown in
the sectional views of Figs. 10(a) to (e) can be cited, which are

disclosed in United. States Patent Nos. .4, 986.496,..5 069 40 , 516 and
5, 848, 7687 alW‘t"h?ﬂ%lﬂ@e fEnEEe feaﬁaessa Yiragipn \8/” '%’%6?"?#?%?62& e %%1%%% igs. 8 to
10, the hRrivitihtisd aRPGthoblt RYELs bf tHeGhRACE chd Beuppeeshaisdettbré 0 the top) is
pr ef erablty 20 mto 400 m the angle at the crossing of the V-shaped base
end (i.esffechizelyal | ey) is preferably 15 to 140, and the 25 interval between
the tops of agj i 4 4 i.hut e
Fidges 44 1 n ER ebl@ior e BEERAY vfh bt lolt, TGre®l 0 e
ai :ﬂg‘f I O\é\ﬁsnvelﬁtfcﬁl(r}]hbwe‘l’?, ibylosl]?mitéa;x] tugtht benfipuertieons df nhecshdr)]wh blgﬁodlinteh‘ei buti n-film
menber on the surface o the actuator 20. For the a ive. layer 42 of
t he t hi ncan hervagensls masighiedonghapgsg \@éhquég%}%m%gomé%’escomf f%s&ﬁ'&:faﬁ &
acquired_j : : . ﬁﬁm ¥ FO1) from
M nnesot eaiﬁ%?r}rll?’;f%é %:gglgﬁu‘?é% %% F’%\"g&%& nn@g%&g%r{n%ggécg arllﬂ/%tjgﬁlé%ﬁegéy%d, i nst ead
01(‘j ht he glﬂraﬁicml ar ﬂﬂﬂiO@lFlfeaO diskskiveehainpsitérage diakinesh we thel aptisalcliskeordbs e, t he
adhesive layer 42 itself -10 WD 03/021578 PCT/.US02/.23326 ,can al.so exhi bit
the danpi#gieie-rat¢ disk othey thandhs @ﬂg‘éfgﬁ%]fsz'rg AR eldgg ive haying AditEftore  t he
vi hpati o o nB G4 FBCARIR, (RO FFRNHRLHS URRIPSBRAGEVEN
rm?g ef ?Cé@g%%%&lﬁgﬁéggr ablpzngﬁ%%%?’nents g?éthe I nventi on have been

des ]E:_r i bethealbtmior fcaihlﬁe pifesionty srtrlgpliemé iy iemmllooﬂmcgw' m—glmsnmer Iﬁixnd Dlegh_e; 0 Ei he
configurations t he shown enbodi ments, but can vari ous modi fied or
changed. EROAE MSSHRKT RY SPYGTHE e SEup BoRP U EROH 8 e ACBPT SR o 1 he
di sk dri vigyanfistiie ni¥Bidieen OF urifi Uh 6461 tROthrSugh G, hfidust @nidie paitieaent
invention are applicable to disk drives having storage disks such as the
optical df thk actnatohbavingmgmnetch-oopistep od ihsidikstlisble tp lsawsetaHarbwlaghair flewdiask. Al so,
for,.the disk driv avjn direct 10 acting actuator having no suspension
ar forg%%‘ﬁ’r‘?ﬁqde‘f"&?ﬂ?thwg%@f nieﬂg) T

the air flow has on the actuator can be

effectively sppphriesseddytiamechanten ia thdrprsdnt inverBobeny biss @d parviddde
surface of the actuator by covering the desired contour portion of the
act uat or watb asurfaee for redp@ingajibretiom rnastieassi beiveamun ¢anme of thesdigdaervsrandne

through tt]'ioel s?draéleadiislggf re%%gihg 'f)realp a{otcic 8 Pibration levels as caused by an impact to the

casing. Moreover, the airflow adjusting mechanism may also be provided with at least

20 one function selected from an anti-static function, a bias regulating function, an
electromagnetic-interference shielding function and a radio-frequency-interference

shielding function, for the disk drive.

25 Example
In a 8.89 cm (3.5-inch) hard disk drive having the basic configuration shown in

Fig. 1, the storage disks 16 were rotated at the speed of 10000 rpm, and the vibration in
vertical direction (along the axis of the drive shaft 28) caused in the suspension arm 26
Jocated at the upper end was measured with a laser displacement meter for both the

30 structure according to this invention (Fig. 7) having the thin-film member 38 mounted on
the upper surface of each suspension arm 26 and the conventional structure lacking the

thin-film member 38. As a result, the vibration of 46.83 um developed in vertical
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of the actuator having a notch or a step or the like liable to cause a
turbulent air flow can 15 be covered with the thin-filmnenber. The

ai rfl ow aapusi2rsgs nrechanismin the present invention nmay &cCTwshe23eevi ded
with a surface for reducing vibration inpact force between a casing of the
di sk drive and the storage disk by reducing peak shock or vibration |evels

as caused by ap _ijnpact to the i ng. . 3] jst i ng
mechani sﬁ{e 9/“ gqré%@%lgp%jrsgo\ﬂ 35%102 %%%eq%tp e{%%dgﬁﬁéﬁongggn Ui L%:th&\éﬂﬁg’glé#gect ed from
an anti - @b aftkfichbngsliteds was fippfesdeddoll Q4T Den fou fied St@Bturéilccording to this

el ectromagnetic-interference shielding function and a

r adi o- f risyendiooy- i nterference shielding function, for the disk drive. 25

Exanple In a 8.89.c 3. 5-inch). har I i i: |.C:

D L o R ST BB AL Bl B O BB 1
spesd of (0P BRMdrEE ot WEtiNG BidRlehding Hata int6hhd BB Hbragetisky) whateng t he

axi s of ]%he drive shaft 28) caused in the suspension arm 26 |ocated at the
upper enkighlsiselinblgsair-8awadistiag meshanism s31 beopawred kRSl #gt9dsiBhe 30
structure, accordi | St i: [ i At on- menber
36" mount SHCB CPREC ob Se B R ERb L pi By Bk cHRY B Gl e
convent i BNk aftflowchasren thaslorapg didke, byt ddjustifig te aiefide caB8d aksmd theesul t, t he

vi bration of 46.83 m devg]ggped in vertical -11 WO 03/021578 PCT/ US02/ 23326
di r ect i o¥ioRgs digkerofaiggah Bigg P 26 at the upper end of the conventional
stpycture, i ; Wi [ 'gglgisg NES SHPRLSSEEHabRs de- 47 mfor the
strlgcture a\é\ﬂ%glpglclﬁfgw’ﬁ?’)lmtﬁpgkd?ig{c/g%‘?#%n. S evl dent froﬁn%j%hegfor egoi ng
descr i ptieordingeocfct oitht stordpe slidke urdtataahle beit e sigpdtipg shefidéd a di sk drive
for witing and reading data int d from starage .di.sks,, .wherein a highly
rel i abl etushiylence BW%&ﬁ“dg‘l‘?’ ﬁ@lsﬁ@gﬁi?ﬁatgfrﬂug ﬁ(’]ﬁé’r ey Fosd B vel y and

easi |y  WRLGRinSrhah ke e REMERII IR, SHARIBRSIPErOeREE al |y the effect

t hat thew\%?@rlgle?%lis%n cauéle?j ebly the air f% ow has onﬁ?rhe storage di sks, by
adjusting the air flow caused around the storage disks rotating at high
speed. 10 Especially, with a disk drive having a suspension arm extendi ng
along the recording surface of the storage disks and rotatable about a

supporting shaft, the turbulence of the air flow caused by the through
hol e or the notch, forned in the
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suspension armto reduce the nonent of inertia can be directly prevented.
-12 WD 03/ 021578 PCT/ US02/ 23326 What is Cainmed: 1. A disk drive

conpri si ngoD ta/0esU@at abl e st orage di sk having a recordi ng s®CTase?2/2306
actuator carrying a head section to be opposed to said recording surface
of said storage disk and causing said head section to performa tracking
operation relative to said recording surface;, and an air-flow adjusting
mechani sWhakis £dpimed:ng an air flow generated around said storage di sk due
to a rotation of said storage disk, said air-flow adjusting mechanism
conprising a thin-fil mnenber attached to a surface of said actuator to
cover a Idesi rrediskdrivevsmpuasibg:on of said actuator, said thin-film nenber

acting to stabilize the ai é{ﬂbﬁffl %év@g%ﬁigﬁhﬁﬁﬁgaﬁ%@ﬂgwSﬁ?{c%i on. 2. The disk

drive of claim1, wherei®® I votabl e suspensi on

arm ext endi ng al ong sai gnrecafRichgyias b hasEscefiosfi it siposaie sdidskcording
wherein said thin-film nenber is fixedly attached to a surface of. said
suspensi oorfasenfsaidstarage disk and cansingspidhepd sestion i RPrERIFElGKHIE QPEFAUOB. The

di sk dri Vg]1at0f cl aijm Zd wherefi(pe,%n& hrough hole is forned in said contour
portion IGPTEHOFAd FSpUALE KA " %nd wherei n said thin-fil m nenber covers
sai d through hole. 4. The aiSkwddjustingahedtlanism fbr adjheting an Soflow ghharated | m
menber includes a tubul ar heat- shrinkabl e resinous filmlayer,.said

t hi n-fi | rvormdiseid straperdisk dusiio retatigaRéspid sfofage fU 8“%‘” é‘g}l‘z’im&ct uator by

a heat s %-cﬂlﬁﬁg@ 08%1&?@?{3% aﬂﬁﬂ@ﬁ?ﬁeﬁ@?ﬁtﬁcﬁﬁb RQUSradd dBal BBlatorRo cdhg adi sk

drive of c% arm n sail m menber includes a resinous film

| ayer andiegifedadnesir pertloaydsaidtamatvedatddhinrlns mefrheraatingdasigbilies theairs il m

| ayer, sajd thin- filmnmenber being fixedly attached to the surface of said
act uat or HNY S0BRHSULLONGHRANL | ayer. 6. The disk drive of clains 4 or 5,
wherein said thin-fil mmnenber includes a vibration danping polyner |ayer

for reducing vibration and/or shock |evels of said actuator. 13 WD
03/ 021578. PCT/TusdixkaiB2ef claim 1, wherein said actuator includes a pivotable suspension

arm extending along said recording surface of said storage disk, and wherein said thin-film
member is fixedly attached to a surface of said suspension arm to cover a contour portion

of said suspension arm.

3. The disk drive of claim 2, wherein a through hole is formed in said contour portion

of said suspension arm, and wherein said thin-film member covers said through hole.

4, The disk drive of claim 1, wherein said thin-film member includes a tubular heat-
shrinkable resinous film layer, said thin-film member being fixedly attached to the surface
of said actuator by a heat shrinkage of said heat-shrinkable resinous film layer.

5. The disk drive of claim 1, wherein said thin-film member includes a resinous film
layer and an adhesive layer attached to one surface of said resinous film layer, said thin-

film member being fixedly attached to the surface of said actuator through said adhesive

layer.

6. The disk drive of claims 4 or 5, wherein said thin-film member includes a vibration

damping polymer layer for reducing vibration and/or shock levels of said actuator.
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7. The disk drive of claim1l1l, wherein said airflow adjusting nmechanismis
also provided with a surface for reducing vibration inpact force between a
casi ng ofwpDlg/oaissk drive and said storage di sk by reduci mgTpsak2zsbeck or
vibration | evels as caused by an inpact to the casing. 8. The disk drive
of claim2, wherein said airflow adjusting nechanismis also provided with
at | east one function selected froman anti-static function, a bias
regulating function, an el ectromagnetic-interference shielding function
and a ragj o-fr "I‘ﬁg‘dﬁg%ve O@Eﬁﬁrhqr %Gﬁnﬁﬁi@élﬁld%@aijuﬂﬁig'rﬁébhaﬁ@ﬁl it ARodi sk dri ve.
9. A method of producing a disk drive including an air-flow adjusting
nmechani srprtﬁxadedmﬂ]p B Stifag fa;nrducmg Ivdmatgmnmpa‘&tefdrcarbg’umn@ Nt aé{iﬂediil%% in

A e S N S e S e

a heat - sh Q&a@ﬁ@&ghg fil mmenber having a shape and a dinension for
enabling said thin-fil'mnmenber to cover a desired contour portion of said
actuator after a heat shrinkage of said thin-filmmenber; (iii) arranging
said thinsfil i . : I h%ﬂi@tnoi Lisgortion of
said act lr};at or @hrr%rrg(({n %Oﬁ ?gwgg%HI%Lq éniﬁ?/aﬁ ?n&ngtﬁﬁllgec hrlynS so as to
fixedly grédedi wikbtleadione ﬁlﬂcﬂbmmm frmnansmti#saem fmﬁct&m aibmsirmialingMi | e

covering said contour portion of sai ctu A thin-fil mnmenber
i ncor por dPadionad AePtEMASNFRRYIHETERTCH 13%@:%%%‘?1‘} aridha %‘d&'éﬁqueﬁw've of
claime 4 ;0f,Brendék shielding function, for the disk drive.

9. A method of producing a disk drive including an air-flow adjusting mechanism for
adjusting an air flow generated around a storage disk in rotation, comprising:

(i) providing an actuator carrying a head section so as to be opposed
to a recording surface of a storage disk;

(i) providing a heat-shrinkable thin-filmi member having a shape
and a dimension for enabling said thin-film member to cover a desired contour portion of
said actuator after a heat shrinkage of said thin-film member;

(iii) arranging said thin-film member at a position for covering said
contour portion of said actuator; and

(iv) heating said thin-film member to shrink, so as to fixedly attach
said thin-film member to a surface of said actuator while covering said contour portion of

said actuator.

10. A thin-film member incorporated, as an air-flow adjusting mechanism, in a disk

drive of claims 4 or 5.
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