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Al R- FLOW ADJUSTI NG MECHANI SM THIN FI LM MEMBER AND METHOD OF MANUFACTURI NG
1) Technical Field of the Invention The present invention relates to a disk
drive for \dédgigrgnd reading data into and from a stor aper/gs®kss2and
particularly to a disk drive having an air-flow adjusting mechanismfor
adjusting the air flow generated around the storage di sk rot ating at high
10 speed. The present invention also relates to a net roduci ng such
a di sk dr iDISK DRVE HEABRROSHIONER NVITH THEN- Fr"eMaNBsFl-QV! WSTINGh nenmber

i ncor por at MEGIHANIS K, THIN FILMAMEMBERANBMETHOD iOF MANUBAGTURING ve.
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
magnetic disk, an optical disk and a magneto optic disk is rotated at high
speedy while a head section 1¢ gl peIVeRKWen he tracki ng operation
following a 20 nultiplicity of recordl ng tracks forned concentrically on
the recording surface of the recording disk thereby to read and wite
data. The trackrhegreseit iventonorelacds td fdisk duve foswu'tihg)mdiepﬁngiéatmmta dnd

positioning accuracy.in the s 0.CO er ation ct uat or
supportin Q%éﬂ?%@gc@ﬂwcéﬂ@(t,‘?%&%gﬁ‘ ¥E‘§ﬁpagég%ad]‘t}ﬁ%f'% t he

remar kabl 6,1 RGHEATE: ddfustitd e bR TRWHAGRE BubY thefstordhe diskaordes atihidh, denmand
has become considerably exacting for 25 the pgsitiqning, acg ra.c ,gﬁ t he

act ud@or. dpeed.tThe pms@ruawnhmalweia@qsm g msthed ghppducing $ush @ disk gl

operation,_the I f t he

act uat or &P lﬂ%ﬁméﬁ?{h gkﬁ‘ttéé tgrgn%gg?hﬁmegﬁfeﬁgon%&gwg? ﬁgﬁ IialiE ?Bﬁ)ow gener at ed
around t headjpistingectdhisin insudhiaglisisdrived rot ati on  becones turbul ent by
bonmbardi ng the actuator and nay cause vibration of the actuator and 30 the
storage disk. Especially in a configuration like a hard disk drive in which
the actuator has a suspensi oBaekgroend efittie hiyeationg t he recording surface of
t he storage disk and rotatable about a supporting shaft, the suspension
armil8 vibrated by the turbulent air flow -1

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 a 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 shatft, the suspension arm is vibrated by the turbulent air flow
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| ~~rorru i ~mv~m-xa *166166* "ACTI ON' WD 03/021578 PCT/ US02/ 23326 and can
adversely affect the positioning accuracy of the head and the di nensional
accuracy of the gap between the head and the recordi ng surface of the disk.
To cope W {Jp dsrfs7$r obl em various di sk drives have been prppssgassghi ch

i nclude an air-flow adjusting nechanismfor adjusting the air flow
generated around the storage 5 disk rotating at high speed. The

specification of Unite at es. .Pat ent No. 854, 72 for | e, discloses
a hard di éR‘P eAD aduersely iaﬁgc%ihwalflaw&9°°8fa°§8?i§‘8%%drﬂ5’§F‘ée cﬁ%ﬁﬁ%@on t he
surface Ofac&x?&yi\ifﬁﬂecgaFtheaﬁthh&ﬂfand'ﬂﬁheﬁ%rﬂin'gdﬁ'fmBf)mbﬁis&re each a snal |

piece in the shape of a streaminge or, a wedge and are fixed . on the
upstream or dowA$ePEwih digokemy yasiousdisk diiyes Jave awpa%?ﬁéz@?%nﬂrlg% he |ike.

Each gui dg, gRIFRG acgﬁg?@g Rle¥n: 14085 adjtEing the i MW ddheic@unslndige sbagage di sk
gh speed; a

rotating at hi l'ong the outer surface of the actuator arm and
t hus Tonvdisksotating atihight speed. iThe spesificatiomel Uttited tatesdlatony Np U84, g, foie ef f ect

that the vibratjon caused.by .the air f . / e
specific atef‘%ﬂpl&dlfﬁﬂ‘?sf’%lﬁaé& 4pK S‘t‘%al%ag’{r{{g ﬁ@%@ﬁ é‘@i 5‘%@% {%?‘@{seﬁg’“ﬁ%é:d di sk
drive whekgifdtedf tielt@miof tHeenmidr. OThestiguide members e eacit aisxhail piecEHia thei ng of t he
arm receiving,_ 15 the air flow gaused b he rotation of the.storage disk,
gener at es ShapeSfagtr 1% aﬂ‘?gg??é‘ad“eaﬁxetdﬁé‘ t#’%?%é?aﬂn %%WL?%SIQ? ﬂfté?)pr oaches
the di sk. A8 s@fRDYlah adiddfe BLMRE liREAFAJAGUATRGRIHeP Smodtily giles the adloand t he

di mensi onal accuracy of the gap between the head and the recording surface

S

of tHe di skound thentragedisk rotptingetdieh fpesdh #long therstes syrtaos BT the 48tPEIAT WRbkai ) No.
2001- 23347 _di,scl : ' | | B il b il i on W ngs
“nsert od Bug YRS sORVERs el i el HbUORy ol ind il afehl

pr edet er miviteatiopmatised|byiths a&r flav basonghe ame r ange of head novenent downstream

of the head at the for d.end..of. t arsn, o h 1 | jrection
of disk rotati 6n® ﬂ*ﬁ@%?ﬁtlf’%ﬁq@ﬂeg%t%sxn %F&"?]B‘IQ ﬁ%@gélgq%ﬁoesg% Mr%‘gglgtéect i on
for rectifativeg/hbRe fivingfis fonmbEin e arm bhihe ditader. i The tig of the aint, yeeelviighe ar m
and t hus suppresses th i bratio f the di,sk and t 25 .ar In simlar
Fashion TG comed Breetaten ahibe g bt Loftseaiior BB SttheRs D0 70
di scl oses 4aHasAvatd &id ¢Hithe/@mhpitonches Bightiskh apedesutictht héaittichfiiy opefdionS

inserted between a plurality of arns of the actu%} r. )
is stabilized and the dimensional accuracy of the gap between the head and the recording

surface of the disk is improved.
Japanese Unexamined 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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Al so, Japanese Unexam ned Patent Publication (Kokai) Nos. 5-101557 and 5-
100061 disclose a hard disk drive for reducing the shock at the tine of
starting or stopping 30 the operation of the arm by nounting an el astic
menber or {dusfokars Menber on the armof the actuator or m@vedorAss2s he arm
rotation shaft with a danping nenber. In the conventional hard disk drive,
for exanple, a through hole or a notch is 2 WD 03/021578 PCT/ US02/ 23326
generally for at a

redet er.m ned. posi-ii_Q f_t.he arm.t ce the
wei ght  of seaEally ﬁ’%??élr‘f‘ég(gﬁ g@mﬁﬂpwﬁg of g’erag‘ag%ged%eetﬁ%‘r’.ﬁ&ﬁ&gfg?yi nertia of
t hef suspe F&b%ic?l[}dﬁl}[/@aﬂ s Hh@redﬁ@&tbﬁhf}ﬁeh&fﬁr&rﬁmﬁ’rtb? suspensidh afm Mh'm;the
configuration, the through hole or_the, notch, a e case .may,be, causes a
great t ur BURRPR1S 4} QPFFUSRy B\ lgh%-‘stcﬁ’éﬁ%’ﬁ?t}é’ﬁ é‘ﬁﬂf‘%’t@ b(?ile ‘frﬁ%' %@p@%@? §%Carm 5
whi ch in ﬁ:@?‘%bf@héeg Q ghdat thr&h@m%ﬁu@%qg%a&ﬁte&hﬁ&%fmmmm,m may

vibrate t suspension armnore readily. In the various conventional

ai r - {3 ow adjohsn combinatidrawitlsthe refloces waight of the\suspension arm, giay vibsaie thet o direct!ly
suppress the turbul ence of i1 he air flow caused by the through hole or the
not ch f or SEHETSCR AR BIESBAI 0n armin order to reduce the moment of

i nertia. Furt hp{the ¥&iousicbnvehtioriahgir-fawedjustitgracchanives destridspevesiton ar ns,
the configquration of the air-flow adjusting nmechani.smi.s_ no conpl i cat ed,
with the CESe todirsethy ppPIzsshe &E?%WCH§P%PBE glggv caf‘ﬁf@ bggl]’ec%‘f%’g}lg E%lf &4 or the
product i OfmeGRAdh BBYed iA WeBAGRnsidh &6 in drddFBy reted theinotest dfiinertdd. (urthaglj ust i ng
mechani sm descri bed above fails to wqrk eff&gtivglu%/ on %he ot her di sk
drivéd havthibe inereasesp diesErberohauspeRsioparg)s; e corfeuration gt e aiftfldhvent i on i s
to provi dgdgoShedlhlivh if Abre¥ohblifited@Bth HRAEMNGhat e BarluMcRrRBPriedm 2
storage di s'k, onprising an inexpensive and easily nountable air- flow

adj ust i ng nmydleaninphcatestoraky preductign cdsemay incfdassy AlaQiderabedheidhe Heflewor age

di sk i I gh 1 . b ;
ot hers. -t A Bhedhechpisn SBRESed s bR ARG Bl QHBEbARIRETTD ||

act uat or . hindnekipensiije@t of the invention is to provide a disk drive

UorAbe d'sk ad cPieLPLIle BEBbOY N SpSO Gh e NN Qe ot

adj ust i ng JgRGHBRLE FomaPadthg: Ak, dohpesilganinayeniveradiechaly nidintbleaice of t he
air flow caused by the through hole or the notch for r{ﬁﬁgstl n et(?lcsak suspensi on

armto redloveadiustingmeelanissr fof adipsting the air flow caused around the storag
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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25 Still another object of the invention is to provide a nethod of

produci ng such a disk drive easily at low cost. A further object of the
invention is to provide a thin-film menber capabl e of being incorporated,
as an air-{oweashssting mechanism in a disk drive. 30 fogerné the

I nvention In one aspect, the invention provides a disk drive conprising a
rotatable storage -3 WO 03/021578 PCT/ US02/ 23326 di sk having a recording

surface; an actuator carrying a head section,to be.o sed to, ¢

r ecor di ngdiskpgviRgR srotding Séf‘%&a@‘éac@f”gq{ °W%3H§%§§W%§8ﬁ883p°§%dc oirhg% to
per f or m ardepRls shffacetTMeAibrage disit @dicusidghé headrseaivndd perfat 4 waekingand an
ai r-flow adjusting nechanism for adjusting an ajr flow geperated around

the st or agperationielaivs to dherepsing sufacsrand ga alrflgmggusting megh Bin the
air-flow agi LAg: | R ikl of ti ) attached
to a surf%@%&ﬁﬁ%@%ﬁ%‘%@to cg\%?ogag_tgg?ikr%gk%%ﬁ%{%rﬁOfgﬂre;g?’gn@éof t he

act uat or , dskygwherdie thelrimfldw hdjnstingimeschanisms inclydes abin-file memserdixedly| ow al ong

t he contou ortion.. The act ' ' ' ' e
Susponai oftai iasBifare iy 1 dBlcpio fobBLERLIYA Wniour pBIHSP R LAMBLAN C |
Wi th the whithnifilnhenbdacts & stailiedhd dir Aow alohg the cohtouhgortid) suspensi on arm
to cover a contour portiogn_of ,bhe 1gﬁspensi n arm. A throug hq(]l e Is forned
in the contour TRractyaas tymcallywill iucluds apivptable,suspensiop grm eXIERIRg 1gRg 1Ry o

covers t hﬁﬁgg{ﬁﬁé@dﬂ@@é@tﬁe stdiage dibk With tHe AiAETAGherTBY aB4UNEd tobutfadeldTyher

heat - shri resinous film layer attached to the surface of the

act uH} or Isyspensinmearmd covek 8 gentodr RORONIoE the sasnensipmame A thaeghdiole i | m | ayer .
Al ternatiwely...t La-fi ' Is hd fe g% Sim\HhdnbefBovatiigsi ve 15
| ayer att \g% € %@ggél&e}b%ﬁoédgedfg?@%u@@gﬁdﬁg ﬁel mlayer, the thin-film
nmenber fi xigdhgh holet tEhehiid-film mémbes mal somprise a thbulardieatshsinkable wsigoustfHm

adhesi ve |l ayer, T hin-4ilmaenper i | | -hgﬁcg@. ng pol yner
| ayer for l?ﬁéﬂ?}@f’lﬁg%l&%r%t (f)enorP Sehror sﬁgg%#g%@g%{)%?héea?gc ua (%r. 20 An
ai rfl ow adpgioub Alin e allietmatively ths thipfily isdadsinsusHilm layer ithen hdiresiveduci ng
vi bration inpact force befweep a casing of th I.Sk.drive apd the storage
di sklby r devgtatiaghediaqpe &%@R"gﬁhe FHSIS‘P%ﬁﬁHﬁaYeév@F g“’&'@%é‘t?é‘@af ﬁVd n i mpact to
the casi n_gttac-ﬁg@foe\hé EdrPAte 8lihe Séthater thsagiee iagesive 1ayes OTHY thivi-flecnwhbdy at | east

one function selected froman anti-static fuynctjon,
includes a vibration damping polymer layer for reducing vibration and/or shock levels of

o

-y

the actuator.

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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a bias regulating function, an el ectromagnetic-interference shielding
function and a radio 25 frequency-interference shielding function, for the
di sk drive. In another aspect, the invention provides a nethod of providing
a disk driygfavistg an air-flow adjusting nmechani smfor pejbshiigsan air

fl ow generated around a storage disk in rotation, the nmethod conprising
(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

menber t hihe this-filmdnerebes Ate BRSHORSPITNENnENe Fonteus perion of the actupter Ather t o
cover a dgg R Bfink k6 agfd fuAHR atBfH 85 theMm Senibekage of
the thin- §§1ﬁe%ﬁn gli:H‘ﬂﬁ)l(ﬁlhinl arer angi ng 4aV\D 03/%;1578 PCT/ US02/ 23326 t he
thin-fil rmﬁmfdwelof’élte aaugoswmlemovsmgtbg@@rrtpwgmrtm@@masmat%ort| on of the
actuator; and ) t e s, 1o
fixedly attach lll h'ﬁaqsﬁ tht}%en%éﬁrtfafl %vaaeggr g?é&lg?%kemgg g%%%rasfml |l e
coversi ng hhgir-flon adiustippinechanismf int ddisladriveas oot fortinhestinl | anot her aspect, the
invention provides a thin-filmnenber incorporated, as 5 an air-flow

adj usting nechanism in a disk drive as set forth herein. Brief Description

of the Drawings Fig. 1 is @ﬁgpg@ﬁhﬁy@oﬂ@ewrﬁhﬂgﬁ' ng a disk drive according
to a first enbodinent 10 o e rnvention wmth the casing cover renoved.
Fig. 2 is an exploded plan view show ng the actuator and the thin-film

nenber of theg showi ng
the thin-film rT%ln‘gﬁ aOBe SY)MR).CC vgév?thoévrltn éa% %g%&ldgﬁﬁt@orgﬁgw@ﬁs‘t gﬁ?c}sldugwgl agram

for ¥xpl anﬁthagawnhmt\hﬂdtbcfcaaﬁmqvealtemqgech di sk drive accordi ng to an

of the thi n- t P iavgaplonglpviER iy lee P kBt BE <1 ©

t hi n-fi | mygriidkedrivefof Big. $.hrinkage. Fig. 5 is a part ly enl arged si de vi ew of
the actuator with_the th| n-filmmenber fix eterm ned,position
in Fig. 3. 20 Figg3 isq ReEspseiivevieyy Tfeﬁhgﬂ%gﬂ\l/ %ﬁ?@ggtzn‘@ piFEsd s i | m
menber acF ing to another enbodinent of the invention. Fig. 7 is a
partly enlarged side view of the actuator with the thin-filmnegber fixed
at alr edet er nFiged iyrodipgram oy ep;pl,-aiugng gmethod 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 (¢) are enlarged sectional views of the thin-film member according to still

30 other modifications.



Fig. 8 is an enlarged perspective view of the thin-filmnenber according to
a 25 nodification. Fig. 9 is an enl arged perspective view of the thin-film
menber according to another nodification. Fig. 10 (a) to (e) are enl arged
sectional wWeEWmphsthe thin-filmmenber according to stilpcr/géh2033er

nmodi fications. 5 WO 03/021578 PCT/ US02/ 23326 Detail ed Description of the

Pref erred Enbodi ment The preferred enbodi nent of the present invention wll
be explained in detail [ _ acconpanyi ng draw ngs.
In the drawi ngs, the DstaledDescrntionof the brele gestgnat ed by the sane
reference nunerals, respectively. Referring to the drawings, Fig. 1 is a
perspective view showi ng a disk drive 10  accordi to_an en‘ﬁodj ment of the
i nventi on wi t hTheiprefemssil pgbediment of thsyrreventigyastian wik ngexPlb}“&.dl? gtatl o expl oded
pl an vi ew L - ' : idob€ Ohe §dnge di sk drive

10. The dP@E%éwﬁ%%%%ﬁcﬁgozﬁgg‘%:cghnp%é%??gﬁ{ggf hgﬁ%gh"ragvﬁ{ |Ssk unit used as an
auxi 15 ar y comporegeeléfieninare desigratedibyfths sameiroferepecnmesslngesppeivelyt such as a

personal conputef. .The disk dri Q. co | SES. . |« rality of

(three in the E‘FM?thes‘ﬁ?)‘?“&é’é\@ﬁ'iﬁ%aﬁ%yéfé‘genﬁgﬁgﬁomg%éﬁ§d§‘£w a cormon
drive shabfcobding fo dnéntoamicifofitBe iventichaith thevising caverabaeafiragoweds dice 16a, a
drive source (not shown) for rot atioRaII drivi ng t he stotrcﬁ%&rsgi sks 16. An
actuat or ¥ig.i2ds mmdyda}apawgleﬂww&t Iaget a'{%anf? Thﬁa[’?fémf/? § d’i‘f)e of the
storage diygkend fisk Qv HPRAG G AGEuRatin W ahiaxiefurhead Ae@laufillaryborige OpPOsed
relation to the recording surface 16a of the storage disks 16 and the

act UHX or aitiof an infioymation preeagsing systenbiich 882 peysenal ¢amntierhe tracki ng operation
followi ng the recardi Ejﬁ’gﬁ ; v (iR hA HeMwage) Or driving
t he actuator Zﬁeaﬁgdgg%ﬁégo ﬁs;agégm irlg’lfiplglta_ﬁfgcttgre_fabrei cat e%)f of a netal

mat eri al , sfopigeatiskeb arrang@drdtatatiy gbout heommen irive thafidd dw theeasing 2 andpot t oned

recess 24 fqr stably acco datjpng t.he a - i | tial
parts of hpviie ad%?‘(fgmgém.u}i) ei@bgrdnz'?lg‘{m%&ég\%ﬁ%rfgp%gﬁgrﬁ%%g& recess 24
IS nount eqhdfodafedisiasion Anladisick B0 istBovablyrragelih itel cagiag 13 in the soinitydat ed i n

t he recess 24. . . .
15 of the storage disks 16 for supporting a plurality of head sections 18 in opposed relation to

the recording surface 16a of the storage disks 16 and the actuator activating the head
sections 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

-6-



The storage disks 16 are magnetic di sks having a recording surface 16a on
the two 25 surfaces thereof, and each recording surface 16a is fornmed with
a multiplicity of recording tracks (not shown) concentrically about the
rotation aW(?os/oIi"S@s plurality of the storage disks 16 arepenusizassti xedly
on a common drive shaft 14 at predetermned intervals along the axis, and
rotated (in the direction indicated by arrow a) at high speed in

synchronism wth each ,other. b e drivi actio L SO ce. 30
The act uagwsis %eqfﬁéﬁﬁéfe‘gteﬁramﬁg“&{l{&t%?gﬁm ??%%f? Il}orli‘n{éﬁgB r%%%nr?é%susﬁemi on
arns 26 ?ﬂ&@ﬁ&%&%&ge@m&aﬂzb%doapnadjitngxﬁm@perﬁﬁgplamfso;ﬁbeestorage di sk
16 and rotatabl e about” a supporting shaft. The susg‘g?%i on arns 2 re
coupl ed i sproqgplateyanda@ stidert32dse5die. ) mekias yB the head grept %’Beﬁgat%?’} 2/ 23326

ends ther eo{h 133 SJpgﬁg{ngtnngg% gﬁ.'m&%&h@%f ARPEdsRASRO6 a6 Sotaled HbRetien a

comon sh&? each suspension arm 26 is coupled with a head
SUPPOS t i Nghaft 28 1 s§Achronism with eagdr dthay opéra rsedezoraingd spgwlarange (ndbe Fig. 5)

(
maki ng up the, headg section 18 carri.ed a SAGR pporting
pl ate 30. @F@%I’Wﬁ%ﬁt?“f‘@' ?ffovgﬁ)swghgfl%‘ﬁm%%crtr@ﬂfgggerrgg FStated a'g?JstséJt he 5 shaft
28 in synghrpnims A debichasiut eelferwatl@id of tierdé suppoiting glatrfdoapled kmge (in
the direction indicated by arrow P)_ b

] ythe_driv'ngation of ?srglrvo '
mechani smeach susgension aes 36 perforps thedrgkiag opsraiiomen the FeepfdmE ks ¥ ¥htlor t he
head suppQrting i NS dr&Yy 18 FHItE regT ther ns t he
tracki ng dperd %%@ﬁ‘?ﬁ%@%@ﬁ%@?@?gﬁgﬁt onrfur?e r ecor i ng surface
16a @b t helamdntoes frondthe eecetdimgnyefactil6k- 16 t hereby to wite or read the 10
data into or fromthe recordin rf ey formed with

]%‘ﬁ a%t,é?tar_ f%bs tormed wathla tﬁi}ﬁgﬂ'ﬁﬁe 34 pflg?é tra’t@r;oﬁf thé Sertti2l

a through hole Ar-capout e-centra tion of each suspension
arm 26 t 0 goRsbiCsT chdisudingibh ani 2@ makdue thea@ight of eavbranh 98 rud thewhyite t he

nmonment of “inertia of the plural,t f t suspensi on ' ation.
Wth thi sredi@ﬁﬁhegm?laﬁm&gPGFW@?Q}%R{‘F%&%°E§W§P%¥%S °?a‘%“o“3%§ q@%‘g&aﬁﬁk e y of
the recor 4jng.mgkatiohbthd fir fowaichéiBted broihdithe pheslity of the keotdingadisks 16he
actuator operation, i.e. at the tine of readi,gg_or writien)tq_ﬁéjﬂata bombar ds
the fbur aloyingat hghespeed pldhe fims oftheactatorAperafion.d & 3t fhedime W&at  the

sane time causi t TTithe Athafdk 20 bilt Br ough
hol e 34 ofmz%%&%aﬁrrr%g&r%%ﬂﬁhww{tﬁgtuﬁ%gniﬁf)ﬁgl?%hood of caausi %%@? vi brati on

not negl i ghbksmetime hmsmgwmnmuge@ flaw apthe position elihpfurqughdolenol @K drive
10 1's equi gx%eZ% r\é\gtﬁtri]ngairﬁ ¢ lrilieiihgc}'(\f o?glu}éﬁxtg' a\dbration not negligible of the 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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20 mechani sm having the follow ng configurational features whereby the
effect that the wvibration or the |ike caused by the air flow, in
particular, has on the actuator 20 can be effectively suppressed. The

ai r-fl ow agjguslobizgs Mechani sm of the disk drive 10 incl udegcpugbuasatity of
thin- filmnmenbers 36 for covering the desired contour portion of the
plurality of the 25 suspension arns 26 of the actuator 20. Each thin-film

menber 36 surrounds th nt qur orti.on around f.he. th. e 34 of the
cor r esporfiferyelSIPBrFSe nﬁ%@bg@étper{twgecf%%g\grg P %C‘Qg%@ggtﬁ%hglm and is
fixed on ﬁltiﬁbe?@ma%%a@ﬁm@émhﬁe B\fipe Rthe deshedp@idnhuf tiebysgension amer  t he
t hrough hole 34 on the two surfaces of _the arm Thcf?%ﬂi n-fi(#gl\c nber 36

havi ng t hatscopwibiteg do the isrplificatinned $he peduchR BiRFess a7 ucgd o Mt through

hole 30 s he functions to guide the air flow snoothly al ong
t he cont o%?a}p%?‘{é@%hﬁ\{ ereby to stabilize the air flow substantially into a

| ami sar fl ow. T thinffdsumembdri36, asfshesen in Rigiad, haspesubstantially fapegpidehe | ke

caused by e ai.r . fl has_on : 021578
pCT) Usoa! b Tindrisel HoudRe Blhit Be@ syt pftiudito il echoul Bloind the b
conf i gur agdiom4 bNtheispbnsidiearinlB6n-With this strectoe; e V36 i theiconfiguratiomof thest r uct ur e

Is fixed at the desired paosition of e su Si ar Ihutes to
the si npl somasmbedingnt i ehich %’GGE‘PFB#%%@@E@%%&?@W%S ﬁ%sg(gl %&ggg’c@?on cost
of the di &l:ﬁ}-ﬂflﬂ ¥RbEr 36cahiMR eﬁsfi'l:y'incfdn’temamﬁfdaiﬁreafﬁosiﬁm ciftheworiespdaiding 3, has a
substantially trapezoidal hollow cylindric

al _structure .in pl| ie
corrkﬁsponsﬁsp@smatm@5(bmrinsﬁﬁiﬂgathbfﬂma{dr?§dﬁﬁt8h@ﬁ e#ﬂﬁugp%"&h%?lgtfﬁg \s/:Js\pl)vensi on

arm26. Wth thig.s ; k2 Holl6w pBftfoh ¢ fitthiFil@ mdnitRr 36.hown
enbodi mn@qpkdaﬁﬁﬁ%sgq%gglg%?umatf%?ﬁ}%gﬁ#gs aqapl Orality of the sust?lgnsi on arns
d position

26, the thin-Thd ollvendytindial thimfilemenber 36 can be fised en the purfage of
of the correspondin 0 suspension. ar . ' b end
st of  SHBSHERATBLS JPREh T aRe o MEGE Fof Sitolifyiik ik Won GG BIE
into the hRlhiQWiRGhéhb 36f hdweser thethif-filmnmeiter86 BGidvantigeotst donfigergdli ndr i cal
thin-filmnmenber 36 can be fjxed on the,surfac f the suspensi,on arm 26
t hr olfgh, ﬂ@aveﬁ&m@cwahmgﬁes%‘fse@ s &tﬁﬁ CPMO%, t@? h.?'lqui ng the
thin-fil mg'ﬁﬁ%ﬁ{beg‘ﬁé cAADNENEY easflytBxddinfihd surfivd S thesuspénsion and2aby dgeousl y

0 ha

configure ve a cylindrical heat-shrinkable. .resinous filmlayer.
I n th?s c hndtisrinkage ofthe hq:pé—%b:ﬁnquble resinous film fayer. Inggentally, & Whote of the y

thin-film member 36 may be formed of a heat-shrinkable resinous film layer or 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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filmmenber 36 can be very easily fixed on the surface of the suspension
arm 26 by the heat shrinkage of the heat-shrinkable resinous filmlayer.
Incidentally, the whole of the thin-filmmenber 36 nay be fornmed of a
heat - shri niggsmeisesi nous filmlayer or the thin- film nengarusiensng be
formed as a nultilayer structure including a heat-shrinkable 20 resinous
filmlayer. In any case, the thin-filmmenber 36 is forned of a resin

mat eri al t. he b

i ncrease |(ﬁ))t Hg R@Pﬁ‘ beg%ée?i%‘l’ éggﬁgﬁgﬁd\&gﬂﬂ%é&?ﬁ%ﬂ?ﬁi n-film
nenber 368 ﬁﬁh—ﬁﬂn%@&ﬂet Belis foal ohﬁ&tsuﬁ‘htrelolﬁltl&tslu@ensism mmu26 fith thel caponr i s

fi xed on the suspensian ar i%of th %é 20, fol.l o r&gg@s
procedure@@@t@ﬁ’%@eﬂ’!?’“ olf4 gavpred Whiie, ?ﬁmeot}m fpvﬁﬂ{ﬁ% O¥&spensi on
arm 26 fof, &%tﬁ]@% the head section 18 is prepared, while at the sane

time preparlngat filmnmenber 36 hawngtheo i nal _size andthe
ori gisnal shapeThdmtentcémob’Gst@rﬁhfahatV@B GSWPF nﬂbﬂﬂg Efher he anepted porti on

around t h t hro cﬁhg&l t he
head suppB?ﬁtW nepﬁggg%@gtrgéeu% to t suspe SI onﬁgﬂgghdlﬁsa%lfgl%%erted
t he fOfWa(’Ibk?dilda;bdebﬂﬂfe dnedasanexampletdfemmriabsmtablymsccbfvrdie hette thin-film

ST ound HgDHd feieBpim e e rpie THBE AP0 dtfisted o g B R
suspensi 0?1:1%5013? ﬁdkﬂess%f!@nﬁé%ﬁ&%ﬁ?ﬁm?@$dﬁﬂ& 2RIDKIA (Fn)haviBy ashr i nki ng

the thin m nmenber 36 by heating it to a predeterm ned tenperature, the
t hi nt(f i | mitriekmissrof 36 pmstofSiomca;rbetdqemsdr Eitber negterigh eansabiaie ASURSAORr m 26 wit h

the conto on arou t he t he sane
time coveg]i“??&g%eﬁté’”{‘%r‘ﬂﬁté l?ﬁ“égl?fﬂ E‘?‘g I&ﬁﬁ %‘ﬂegﬁiﬁﬁg%ﬁe{gm %%ol yester
fil'm havi ngooiche tie fadeg gmaas loSIﬂhﬁ’-E]ﬁi membeh3s describetatiovepdh ;ls_tcyse_ene film
havi ng t he tradq?(&?}?gtgvechotl e g%ﬁﬂﬂf%“&? e%ﬁ{a‘rsqc}%l}/é ?Igﬁhlof esi n
(Tokyo, Jafhess)th éax%?é Sed for
the heat- pﬁJa&édHﬁ GRb&sd, ﬁﬁ'ﬂ%ﬂﬂ&ﬁ% Jtéﬂ ifleh@@bleBf fof Rt sHinRagdd Sehe i 36, | n
this case FI' SHTPET"  film having a thjickness of 30 micr rreters (pmM
to 505 pm arembee36 @xibe eliminataddhyi aq@nanagleﬁlnmﬂbﬁé%nbﬂ 30.80t36t ¢ t8m can be

acqui red. Ei,ther. B el d function
by ‘bei ng. REdERpETRRLY e°§pﬁ%%g€ﬁ%%§&?%*ﬁé§9% b A e e e

required heating step.
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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160C in the fixing process of the thin-filmnenber 36 described above. In
the case where the disk drive 10 is exposed to about this tenperature in a
predeterm ned step of the production process, the heating step intended
sol el y forwhelzishg i nkage of the thin-film 15 nenber 36 e@hudpenshé M nat ed
by arranging the thin-fil mnenber 36 not yet shrunk at a predeterm ned
position of the suspension am 26 as descri bed above before the ot herw se

required atin tep. .l n t ) rusting mechani sm of the disk
drive 10, %e‘i%[‘bg‘leiwog‘ﬁf%?sflo{tgneg}'r‘?é?ﬂ%iggwgggghom in Fig. 6 can be enployed in
pl ace of the hghd matetibl ofrésihous Midniteer 8bof tROthitefiln iMambendBas eot limtiteduch a
case, the thin-filmnenber 38 include S antially trapezopidal resinous
filml ayerbulgpfilthmadeof, wewlé'sﬁhﬂe??ﬁewaﬁm@ﬁfﬁlw ﬁb’ EBIHP'@B%C%& BE]ﬁEtRYIﬁ’ée % hr ough
hole 34 of Qﬁﬁﬂ Shidlbyeld MRE BPiREveRPESIMBay bd Hhdedifagefetalaygeached t o
one surfa{’g 0 ét g%r@_qgn?nggg filml ayerv40.p The, t}{‘li n-film r'%enbe?y_% 8 is

fi xedSon tofie pressuiassasitive adhesivesind nrefeseblnphamesrilicradhesive. Inthisrase s ve

| ayer 42 whil e .coveri HnhQp: hal e 34 of
tho- suspdParBHe s Heshms Lol il a8 gttt i Astipidloop & 55 2
7) of the ;ad fhe alhdaive 1¥ek B2 bidding Hitiickhiéss of DS pinao 168 phwiv ian gpprbprinte
configuration, the contour portion around the through hole 34 can be

subst ant i somping@@ot hed by covering the through hole 34 of the suspension
arm 26 on one ; LSS hembS5aAd: oy I A0t S

cont our 30 por?%%g?él@k%gﬁedééﬁqlﬁzh and st a%rinl | zed sgbg?daﬁt iall )gal nto a

| ani d@r f |smaothThais surface on dtief ahsr sideaf the ladhesive layer dhbwe filmdaying mindesed by

the air flow has on the actuator 20 can be fechiV ressed. By
tho way,  REVRRRAETIR i REHUF RteeB 0r SAPIo R h 3 0 i s e st B0 EE 55

PCT/ US02/ 23@88licitl %€ chisite tillgestduahomi hdtie$ oo flindhasing pemdiiplivitpofmtite The

mat eri al of resinogus fi I_mFI_a)éer 40 of the thin-fil rén nenber .38 % not

i ted, TSROSO 16 SHGRRIS Faf-D. 4R G0 Ca AR5 HARYATIBESS P pUBME RUirise 8T e

pol ypr opyl g8fous Bitth 18/eh ¥ 808biGthe Shy-highihedEyhchién 6MmettTyRg thedlisflow t he
adhesi ve layer 42 may be made of a general type 5_of a pr_e;‘@%re sensitive
adhedfve, caned pround theistopagsrdisks 1§ aetptingcat highsrsedeby fixing the thip-Ailm menjber
pref er abl et. irbdbn 'of She W cd dfi duSeRti 1 NPa feshifigkness of 25 m
to 100 m eagn"gﬂ{%ﬁ’goﬁaegﬁggﬁ% oﬁ%er 4c23fdﬁlg\{/g; ng agl?ﬁiglgﬂggssg%f S25_ mto 100 min
an appr oprstabilizatieoofitheait flow.is promoted, and the effect that the vibration or the like caused

by the 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 (e) 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 pm, 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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For the resinous filmlayer 40 of the thin-filmnmenber 38, not only a film
having a 10 snooth main surface on the other side of the adhesive |ayer 42
but a filmhaving mnute unevennesses on the main surface can be enpl oyed.
Such a fil @pog@u2agsa filmhaving a nultiplicity of m nutgcwisheass244 shown
in Fig. 8 or a filmhaving a multiplicity of mnute protrusions 46 shown
in Fig. 9. In any case, the unevenness on the main surface of the resinous

filml 4 hi.b t he_abgy ' ifving th
1 ow 15 CSHRRE SRS CAmong ST 8 R bie0s ferkiifg boBieblavir B herbidf 15 &1
fixing thend bl dddranhiilevelfofithe dciiatdp 20 pai bekiuppreised evanmérhe sur f ace of

the suspension arm 26. As a result, the stabilization of the air flowis
pronot ed, cHelivelye effect that the vibration or the |ike caused by the air

flow has on thﬁr&&aﬁi@kﬂﬁocﬁ&eh@ SRURBIERRAha0Y B Ui HbEd RS TR presofie ot her
exanples of the mnute rid formed preferably on the resinous film 20

| ayers5 40, m\rcatmhhpwsv%,hmmt hnmtqdnet@@enﬁmwns/p%the sherwmmmghpdimeniss puty o (e) can
be cited, whjc

d 6p49
5,069, 403 ,°a%i’el‘§’§‘°§ilg medfied 3@“‘%%%‘% qﬁtﬂ{ ﬁ{egsgéﬁ eMg%he ‘@gg var i ous
shapes shewnple, the gisk dve zmdltﬂc mbihed hﬁngMaMrgaMcommgeMre(smtst ance from

the base end to the top t t he
crossing dhventien aye 2ppljs %l bFs I"lv ?rﬁge é‘%rqtg éﬁag‘galg?r 95 to
140, and t]ﬁh%ngté dtpﬂ& 8is¥ %ﬁmepﬂ’xhﬂ\ﬂﬂﬁnégﬂaxd@m Adfo, @sﬂm@@k dﬂivaigaeﬁlgléltlnbst
preferably 20 m

0 400 pm The  mnute ridges 44 [E ese shapes can
exhi B0t traenngmutatqsﬂnauﬁg n@é@?@sith@r examnle, dig ft@f"f q"’v@T @/‘“’L’) M uri ng
th d th
e proper Ac&g?& qumg %@ry&séd' g’&r%ﬂ?(%% a théh-Alh MBAbeUTaof tef e

act uat or eS|v er 4 he” thin-filmnmenber 38, a
vi scoel astmﬁa@&fﬂmmampby c@@rinp &te dsamdl@enfauqmnm@dof the aqieateries geaifrane of

"Scot ch Madel JPV. 11 24 e
Manuf act ur H"t’f@ad%?ﬁtlﬂﬁg’seﬁl?aﬁl %%A)'{hgawsgg&ze’%% oy &t h:a%éﬁg{ogl %ﬁélﬁg()ﬁqé’gﬁer al
type of a grigsatifafdr ﬁ@ﬂﬁ%i hoteh agihstep orahe Kl Lgabletto aawasdyrbulest ardlowstane | ayer

42 itself -10 WD 03/021578 PCTI ?02/ 23326 can al so exhibit the danping
ef f edb as be covaseiwith th nmer layer, and therefore the vibration

and/ or shock | gy ?'aﬁ'ﬂ&fv allj B@tlr%qﬁétﬁi&ﬂém ZDthe Efésé}ﬁ i/ pidnaasealsebegovitede

effectively. Preferabl e enbodi ments of the invention hg e ble( n descrl bed
above. Thewith @seface f reduoing vitspiionimpess &rce beswerna qapipg PEle dis

configuratho .QcS)ragé aisl By ﬁJ?iﬂXYHg ﬁ@ﬁ%ﬂbmtv?oratmﬁtlevels as caused by an 1mpact 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 pm developed in vertical
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can be variously nodified or changed w thout departing fromthe scope of
the clains. For exanple, the disk drive and the nethod of nmanufacturing it
according to the present invention are applicable to disk drives having
storage di Wbsosﬁ)b.'ﬁ")s as the optical disk or the magneto-opecBuUShak2et her
than the magnetic disk. Also, for the disk drive having a direct 10 acting
actuator having no suspension arm for exanple, the effect that the air

flow has ogn th ctuat or, can fective ying a
hin 11 mieiBB o PSP BRopAEn 281 e eob i o R ERERA e e e ), 2
desired c %tmﬁﬁ&%ﬁﬂlﬁﬁﬂe%astsﬁgsr%édlﬁt1(5 [4736n fol tHi structittenioc@ding 4 hisg

mechani sm Further, ‘instead of the through hole, various contour portions

of the actnvaption. having a notch or a step or the like liable to cause a
turbulent air flow iMoh ok ink b Biid inbSRERRGE is The

ai rfl ow adj ustf‘ﬁgw%é@h?rgﬁtsiﬁn?ﬁﬁﬁﬁé&%%eﬁggn’t ci nve%ti on 1rnaty ‘al so be provided
Wi th f sumpfasded adiskrdrive domeritiigeand réadingidatadute andfrow shuegedisksawkeaginag of t he

di sk drive, and . the storage disk reducing | . . i ion | evels
as caused bigplygliahleaif; OY"&%l‘ﬁgng ’6‘8&?‘?@@ C%bee%\(?glr%?&t"%%&%?v gl?d&v@ g%jﬂ%sti ng
mechani syt idbsablef Bffsutivelgdupyrtsiing lespeeialiy the 2Efectnisat thendbration eesedct ed from
an anti-static function, a bias r&gﬂgl at.i nﬁgf unct

i - g tgonb 304 around the
el ect r ormdpidhe air floyw basenthe sterage disky Py adiptime e fovy taps
radi o-fre - d r &hi el ding function, for the disk drive. 25
Exanpl e |§%§%Wg°?n&{“§agﬁfg§§%) hard di sk drive having the basic
conf lQur at i on Esmeiallyywithra disk drive havingragnengasion arsexiendjpgalongdhet ed at the
speed of 10000 r angd, t i i i i i " (al ong the
axis of tH °°6‘BT‘5/§'“ntaﬁ%1? 5gkﬁmggggsg%&ﬂﬁot?ﬁgleégé%gﬁgépggﬁ %gfsﬁln%%ﬁel ocated at the
upper end tidgleARas i Réw baused bysthe thotowghl bateeordint notely, frmedinthet h t he 30

structure according to thig invention (.Fig., 7). i thin-filmnenber
38 nount e FUESDSIQRATYIQ cgaF?ﬁ m%PP@Q%ﬁcgh%E%ﬁgﬁ%ﬁ%g?ﬁ] 6 and the
conventional structure lacking the thin-filmnenber 38. As a result, the
vi bration of 46.83 pm devel oped in vertical -11 WO 03/021578 PCT/ US02/ 23326
direction for the suspension arm 26 at the upper end of the conventional
structure, while the vibration anplitude was suppressed to 15.47 pm for
the structure according to this invention. As evident fromthe foregoing
description, according to this invention, there is :

-12-



5 provided a disk drive for witing and reading data into and from storage
di sks, wherein a highly reliable air-flow adjusting nechani sm can be
nount ed i nexpensively and easily which is capable of effectively

suppr essi ngyE@Reshal |y the effect that the vibration causgsrudpgrine air

fl ow has on the storage disks, by adjusting the air flow caused around the
storage disks rotating at high speed. 10 Especially, with a disk drive
havi ng a suspensi on arm extendi ng al ong the recording surface of the
storage di phetslaimapdat abl e about a supporting shaft, the turbul ence of
the air flow caused by the through hole or the notch, forned in the
suspension armto reduce the nonent of inertia can be directly prevented.
WO 03/ 021578 Whatlisk dri@ eompribingPCT/ US02/ 23326 1. A di sk drive conprising: a
rotatabl e storage di sk havin I 361§ : ingdhrfagd; uat or carrying a
head section to be oppos&&o %@59?598%5?3‘(’%“%3@?%ee ofGé’sai_d storage di sk
and causing sai d head seghiacmatbocapyingarheadsectiorcloihegppppssd 4 saithrecerdingt i ve to

said recording surface; apd an air-fl adj ust | ' lhusting
an air f|o%@@%fﬂ%@%@%&%&?@%&@%ﬁ%H’g"uegﬁf‘g%g‘la?‘gt‘%ﬁ%%%f sai d
storage di glartive ®) Hidreborfling$tndsbielisidl Ng mechani sm conprising a thin-film
nmenber attached to a surface of said actuatpor to cover a_. j nt our
portion of said actuator o8P ?F}J'r‘f-t]f‘$f“ﬁ?ti?‘?8ﬁﬁ'eﬁ["r3‘ﬁ?¥lr?§a?%“?‘?’?t#ﬁ%%%gt he air
fl ow al ong a,i,&isaﬁfgi%ﬁ diBOGd 8 rotdtiorr of BIG sthrdge dibk| seed sif-flowaidjwsting wher ei n
sai d actuator cl'ude

In a pivotable suspension arm extending al ong said
recor di ng mﬁmﬁmmmmmaéhi@fﬂg\éﬂml%ﬁk?ﬁa&hﬁﬁmﬁ??ééwaaf‘ti‘}%ﬂr-tf’icf’ T2 enber
is fixedly attached t - { S ' &he &r CoNnt our
port 1 on - ookl Epraone pann gt f e, 3R iR HERERANE achig)d dutigecte & TN D
t hr ough holfigwiatonf sidecntour poafich. cont our portion of said suspension arm and
wherein ~aid thin-film nmenber covers said through hole. 4. The disk drive
of claim1, wherein said thin-filmmenber includes a tubul ar heat-
shri nkabl e or esi sk ddveof alaih 1, whereln kdid nethatbnincleddserpisablgsuspensivhy

e o paenibng lgnsad s aferaee bPhaid Yordg GBL B8 BAMG o Hhin

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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5. The disk drive of claim1l, wherein said thin-filmmenber includes a
resinous fihn |ayer and an adhesive | ayer attached to one surface of said
resinous filmlayer, said thin- filmnenber being fixedly attached to the
surface of weays@d2ed uat or t hrough sai d adhesive |ayer. 6.pcChimesogsslis dri ve of
clainms 4 or 5, wherein said thin-filmnmenber includes a vibration danping
pol ynmer |ayer for reducing vibration and/or shook |evels of said actuator.
13 WD 03/021578 PCT/ US02/ 23326 7. The disk drive of claim1l, wherein said
ai rflow adjusting mechanismis also provided with a surface for reducing
vi brati on 4 npagi,e itk QGive 6t a1, avHersh ¢ difldwhadjekting medhidnisen Batbosai d st or age
di sk by reduci ng peak shock or vibration |evels as caused. by .gn ..iLnpact to
t he casi ngprogidedryith g susface fqr\red%fnsd@‘aa'%ﬁnzwpaﬁg?féf’ etwgp2 %ﬁs}nlgwéa}e sting

mechant Sm iy Guid oAk 8L pYirddiofdl phAARbARS il 1ol aBiclidg ahiT OM AN

anti-static tunction, ras“regulating function, an

el ect r omagimgiattae thetcasifiggr ence shi el di ng function and a radi o-frequency-
interference shielding function, for the disk drive. 9. A nethod of
produci ng a disk drive including an air-flow adjusting nechani smfor
adj usting @n aiThelisk\drige bLelaine?) vitersimshichaisfloow adjestidiz siechanisnoisatsoon,

conprising: (i),providing an actuator. carryin .head..secti.on so.as to be
opposed t FoRdpdwHh af Ipg5t g’iﬁgﬁﬁt@n&f& egted ffg%é@n@-.s@? EHCF?D’ Br 63&7irecﬁu§1)aémg

heat - shri nhﬁ&ho%hﬁﬂmébufo&ﬂa@éﬁmh&ffdaaw shi¥1dnfapton Aad radicifreguaicpn f or
enabling said thin-filmnenber to cover.a desired contour portion of said
act uat or aﬂeéfefeécq}%’éﬁldl&&mk%é‘or&eg‘élf@“f%i n-filmmenber; (iii) arranging
said thin-filmmenber at a position for covering said contour portion of
said actuator; and (iv) heating said thin-film nmenber tqQ shrink, so as to

fixedly at®ach Amgthad ofprededingd fiskHeye inefuding an pisdlowardiusingmaehapisinder whi | e
icﬁ\ég; I ng Sgia\gsnﬁg B ﬁpﬁo‘g_ 34 om@ggtgra%&iﬁl?ﬁﬂrotaﬁgﬁ'coﬁipggih - f il m menber
porated, as an arr ow adj usti ng chanism 1n ads drive of
claims 4 or 5. 14 (i) providing an actuator carrying a head section so as to be opposed
to a recording surface of a storage disk;
(ii) providing a heat-shrinkable thin-film 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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