; €3e{ Tx46TTNV) WO 02/ 09097 PCT/ US01/ 20685 DOMSTREAM FI NNED STRI PPER j,‘)
SHROUD A1RSTREAM CONDI TI ONI NG APP. DI SC DRI VE Cross Reference&?éj"
Rel at ed Wbi,mg-j ons This appli caﬁ@@wmwgmm&he benefit miT/kviesdsSt at es_
Provi si onal Application Nunber 60/ 3 d July 26, 2000. Field of the

| nvention '159159 This invention rel at'é®¥generally to the field of data
storage devices, and nore particularly but not by way of limtation to

control ling t héDOIVNSTREAM EREVER STRIPPERSHROYD ARFIREAME by air

currents generated by the spinning data storage discs. Background of the
| nvention Modern dﬁCﬁNBI'&QﬁEVGA&g%@BAJWQBAM&CdDME are conmonly used

ina nmultitude of conputer environnents to store |arge anmounts of data in a
formthat is readily available to a user. Cenerally, a disc drive has a

magnetic di sc, or two or.nor t acked neti c,.di.scs, that are rotated by a
rmtgor Iat h: Sh speeds. ELPSY r%?%RGNE‘?%‘F&BV%’&E’?‘SUHace di vided into )alt
series of generall oncentric.datatr at.a 1§ Steor in the form
of magnet i g fl Eﬁistaigglﬁcsalupg 8#%“.“ %e%g?eﬁt £ fgﬁnitﬁ%%eg r?g%‘?lgg}ﬁ% f‘f‘pggc%ﬂ)r?agnet iC
transduceﬁwggw%%ﬁi@fl?@&%t%mgo sel ected positions adjacent the data

storage su 0 sense magnetic flux transitions in reading data from
the disc, and to transmt electrical signals to i ndummwmwmwﬂ{ﬂMM| c flux
transitions in witing data to the disc. The active he data
transfer menber are supported ipjeld R TRV& ot r UCt Ures exssesadi Nng from t he
actuator. The active elenents are maintained a small distance above the
data storage SWhisdfRnubR fel@bs ginerallgas tHeTickbordatd Gorapy dévitesgatid Bodes caused
by the spinning discs. A continuing trend in the industry Is toward

ever - i ncr paficulgriybitngt by vayef tiariation 1o cntrolling tsaerodynamdeekcithiidre

mai nt ai ni ng or reduci ng the physical size of the disc drive. Consequently,
the data impanefi¢s compimentsdrychisaeotstgengrated by dhe spirming date stotagadiscs.y bei ng

m niaturi zed, and data storage densities are continually being increased.
The result is an overall increased sensitivity to vibration as a percentage
of WO 021 09097 PCT/ US01/ 20685 track wi dth. These vibrations can have an
adverse effect on the positioning contyol _systens noving the actuator
relative to the spinning di Slggclkggg@(ygqfdﬁegn%p Rcitation that. can no

| onger be di st gfReArshis GBRSe HERBRsHEh & disCarives RfeScoiNbdlg udddiiiian t he disc
stack and inpinging on disC drive conponents. The air current velocity, and
hence themauitstods of computer covironmentstostore largedmountsofidata ina forithat isdi st ance
fromthe axidﬁ of {ggf tion. Thus, ..the air .c%ents nEvg faster and are nore
li kel y t ufaadilgaYailgpledaaaisen, (eneilly, 3,dise drivepas & maspqhe fise, O A% SR MOMR a1 ¢
adver se Vifaiialdifdpheti® Bisas e MR tiatedyG thafol M high Speels Fich@sscthabutter)
and/or to the actuator, particularly to the suspension nmenbers (buffeting).

Tur bul encdats sieragesurfes dividad into pyerissof genpgallynoncerirc daa raekswhie t he

act uat or k o] [ r Rasliy actuator, and al so acting on
the disc g%ai%ﬁérgﬁﬁg%gﬁﬁﬁgﬁ%ﬁ%ﬁk@%e exlgé "ed fromthe disc stack.
Further, wake @xditd thhsfer thember isiich &G uagnetic rasvdaesrds mdvedbyabaattidton. |t has
been determ ned that airstream excitation icaan be relguced by fﬁ-]g(rai rstream

condi t i onfh¥leshdrosttions adiagant thedgta sorage Sirkage ip st (o agastis dam
downst r eagp, ofis; § 6y FGIAHR Bita frbh thSdise) ahd P HOMETBA sfohat (FBag ment s of

t he present
the magnetic flux transitions in writing data to the disc. The active elements of the

data transfer member are supported by suspension structures extending from the
actuator. The active elements are maintained a small distance above the data storage
surface upon an air bearing generated by aJr currents caused by the spinning discs.
A continuing trend in the industry is toward ever-increasing data storage
capacity and processing speed while maintaining or reducing the physical size of the
disc drive. Consequently, the data transfer member and supporting structures are
continually being miniaturized, and data storage densities are continually being -

increased. The result is an overall increased sensitivity to vibration as a percentage of



I nvention are directed. Summary of the Invention Enbodi nents of the present
I nvention are directed to providing an airstrearri conditioning apparatus
for a di Sgo@sndeey for attenuating the aerodynam c excit atiequ/o$o120685currents
on disc drive conponents. The disc drive typically has an encl osure
supporting a rotating data storage disc and an actuator operatively

i nt er f acitagk width. dhb vib@fsdsadan hevein advehie pffedtdnARepsitintngEmtrobdf t he
present invention the airstream conditionj n%jappar atus conprises an

ai r st r earyseps plovingshe acpatarelatiye i the spinpingfdische act uator with respect to
the direction ' L T ' rd?ﬁé@( [ I.5€S a vane
ext endi ng subﬁgn%opgfﬁié)r(%%ll{lgﬁ%ﬁ arnoltntflgﬁé%%er r azéegl£g%$tﬂ?gir;m%g&an I nner
radi al peutrests npivirighithiattke disostackeardiimpimping addiscdrive donpodertss Thor age
surface. The vane_ i s di sposed substaaga |1y transverse, to the actuator

di stal el SHERGVAleRityy ce thesggel Eegyingrrass & relatjogde theqadiah; 5 st or age

disc. 1N @B Hon? HRANS TR Rotafibn. U Tius] MK BiHouAth Ribveicishl k@ BB L1 ONi Ng
apparatus conprises a frane supportable by t

e enclosure that, in turn,
suppor t s likely taitudint etonté portiRs@LHEOles. Pabulépod canidghrtsidversper . The frane

can further conprise a shroud,formn . perd er ,surface supbstantially
transver Svgbrgggqshgr %Pé‘?‘g"é{nﬁfreéﬁga%‘?% to %ﬁ%éggs &ig%béﬁégf ?ﬂ @F?‘é@fﬁoﬁg the

ai r st r eargapidulPRAD thelP8pehiion erkBds {Hikfehifg) uebulSHR Chb Asdbé tdatellor M ng a
pl anar surface éxtending fromthe perineter surface and substantially

coext ensibyshedding vorticersformed fiomghe acmdtorwaksfastheairstream dlosvs pasttheinot her
enbodi nent,_ of th resent inyvenption the.franme supports fhecairstream
stri pper qcﬂm%’vaé’ﬁtsﬁfo B@Rﬁé’é‘ﬁﬁ%\ sﬁ_ﬁgeﬁtaf the oS trE A .egecfféwmﬁ? ed
posi ti on.qid sifkaFither, Wakdeicitedmfrom thd gctadtbisinéreasds dist vikigtion. N t he

operative position. A bias nenber can conpressingly engage the enclosure to
produce an at tlhbasrhean determiaedthat pigstrepmpxcitasioncan baiadgeed B ae encl osure.

These and.various of . i £h characterize
the present THv 8?&4%%%&{}\% %R%%%gﬁsggoﬁg@g%@ A&p%%“&%gﬁhg& ga?ld}[%ed%#lol | owi ng

det ai | ed gbagfrédh oPtheatbhatoeVitestoathistihpravesent thitembbdinénigof thBpresént
Description of the Drawings FIG 1 is a diagrammtic plan representation of
a di sc drinvantienaga diteetedd i n accordance with an embodi nent of the pr esent

i nvention, having the cover partially cut away. ‘FIG 2 is an enl arged
detail representation of the airstreamstripper of FIG 1. FIG 3 is a view
simlar to FIG 2 illustrating an airstream stripper constructed in
accordance with an alternati Sememdrydf tefnveatiome present invention. FIG 4

is a partial cross sectional view taken-along the line 4-4 in FIG 1,
Embodiments of the present invention are directed to providing an airstream

conditioning apparatus for a disc drive for attenuating the aerodynamic excitation of
air currents on disc drive components. The disc drive typically has an enclosure
supporting a rotating data storage disc and an actuator operatively interfacing in a data
transfer relationship. In one embodiment of the present invention the airstream
conditioning apparatus comprises an airstream stripper supportable downstream of the
actuator with respect to the direction of the air currents. The airstream stripper
comprises a vane extending substantially radially from an outer radial portion to an
inner radial portion of the data storage disc and adjacent the data storage surface. The
vane is disposed substantially transverse to the actuator distal end along the radial
path of actuator travel across the data storage disc.

In another embodiment of the invention the airstream conditioning apparatus

comprises a frame supportable by the enclosure that, in turn, supports the airstream



il lustrating the airstreamstripper downstreamof the read/wite heads and
interleaved with the discs. FIG 5 is an elevational view of the airstream
stripper yabofidogp7 1 rotatably supported by the base deck. pdiaisod/2o6ssan

i sometric representation of the disc drive of FIG 1 wth the disc and
actuator partially cut anmay to reveal the airstreamstripper in the
retracted position; the airstreamstripper is also shown in the operative
posi ti on stripper. CReNfrarhé) ean furthei@obibiris8 @ SHrobCTdriiaY 4 pEraR&terduttace 7 and 8 are
simplified plan views of the disc drive of FIG 1 nore particularly

i || ust r atsubsgarttialy shnsverse o thealdtasporapedisasetenmigk and i@ rs@ting then enl ar ged
detail representation of a portion of the airstream conditioning apparatus
of the diaistrehm steippar. Hheshrpud parciurthgrmere gomprsf afindarminga plapar onal vi ew of

a data storage disc |IIustrat| ng sheddi ng vortices fromif{he expelled air
curr ent s SHHR¢ e@&@fg"f sprfage apgl sub statglaﬁyggq)gw,\@t@ vat i onal

brocent CHASRPGRSIT aﬁﬁg&%aﬁpﬁ’gh‘f neddi ng vortices from the expeliod air
S ong the 11 ndt a50t GpbadiReris 9&%&@%5@31&%@9?%&#% B pper in the
sseml y ASfEmh @ppwn%ve%% (SPheh A GUAT Bl SR ERERLEL pORTOE 1O

mer ged wdaargm@ﬁ enc@&a&ﬁs%.a%ué%ﬁm@p&mﬁé&ﬂemgsaﬁbﬁ'm&g appar at us

Is place osure wt stream'stripper retracted (FIG

14), and é]ﬁb&'c&é&ixﬁ?{& g1¥eﬂgige'ﬂ§e QRfIsideitY BtoduSX i RtfiRBmamnoicaloar | eaved

with the disc stac FI G 16|sad|agrarmat|c pl an
repr esentpd frame Gbr refeftion nsthé eRsldsuke. | pper

These and various other features as well as advantages which characterize the
present invention will be apparent upon reading of the following detailed description
and review of the associated drawings.

Brief Description of the Drawings

FIG.lisa diagrammatic plan representation of a disc drive constructed in
accordance with an embodiment of the present invention, having the cover partially
cut away.

FIG. 2 is an enlarged detail representation of the airstream stripper of FIG. 1.

FIG. 3 is a view similar to FIG. 2 illustrating an airstream stripper constructed
in accordance with an alternative embodiment of the present invention.

FIG. 4 is a partial cross sectional view taken along the line 4-4 in FIG. 1,
illustrating the airstream stripper downstream of the read/write heads and interleaved
with the discs.

FIG. 5 is an elevational view of the airstream stripper of FIG. 1 rotatably
supported by the base deck.

FIG. 6 is an isometric representation of the disc drive of FIG. 1 with the disc
and actuator partially cut away to reveal the airstream stripper in the retracted

position; the airstream stripper is also shown in the operative position in broken lines.



positively positioned and retained in the operative position. FIG 17 is an
el evational view of the frame portion of the airflow conditioning apparatus
of FIG Yyobdgs0978 is a cross sectional view taken al ong rdwusecddssn |ine
18-18 in FIG 17. Detailed Description Referring to the drawings in
general, and nore particularly to FIG 1, shown therein is a plan
representation of a disc drive 100 constructed in accordance with an

enbodi nent of FKiS.rand @rvre simpdified plan vi¢wes ofi the dide daree HIG. hahardes a base | 02
to which various disc drive conponents are nounted, and a cover 104

(parti al Iparbﬁlﬂaﬂhwsmmih@é@égg&m\%ﬂbﬁth%%d%- 102 and a perimeter gasket

105 forman encl osure providing.a sealed internal environnent for the disc

drive 100. NunBl®fsis g enlarged etail reprogontpipn 968 portion of the@irsed® const ruct i on

are not included in the fql] owi ng.description because they are well known
to a ski IF‘E@‘W&%W“&@&%&%@S@@#W an under st andi ng of the

t i tLpn..Munted to the b 102 i t 06 . ich
or e di sce. 106t d0Lt AQIEBP A S (RN ofs G Pieg SRS ot on
hi gh . | i f. di to f di
Stack, aaruding GrEeLoRsHbe il thiichs Al TRIPUBE K L0 DLTLT (ot
tack,  adPSCEHE 'dreES 105 1are T . . .
parall el Lot e dds® HARaiCHPHCaR Vioy Of o 08 bR b2 sl a BB 0 | one

shown in EdiGrudted il RRbrdabePRIh tHeQRekef MPentibf illubtrhfiny fleddiap Yoftickdie di scs 108

as the actuator arns 116 nove within the spaces between adjacent discs 108.
The | oad gbaBthd dBpclie€ afrlchitent® Bldgon thatise e@gort data transfer nenbers, such
as read/wite heads 120, with each of the read/wite heads |20 operati onal

i nterfaci ng a PBIG.f12dea@foss be&ctiohaltview tikes alohf theilined 2di@t of FiGadi ng and writing
rel ati onship. This relationship is maintained by a slider (not shown) which
oper abl y #lnstratingsthe hiestreamoStripper én theaetrab®d positian. ai r beari ng sust ai ned by
air currents generated by the spinning discs 1b8. Each of the discs 108 has
a data st or ageFI@S)i13nl caedidgsimmatic i¢preaentainns df amassemblysequenee foirdheded i nto
concentric circular data tracks énot .shown) . Each of the read/wite heads
120 i s podise doveef Bl§. dcehareia igmerged vetuthe dise stagk FAGal3 the or wite
data to the data track, The data recaordi ng surface 122 can be hounded

i nwar di y BYystieary Goagitepng ARRRARS ibplacef i thg o YR AR AR SRR 120 can

t t i t th ti di scs 108, ti when t di 108
are not STHAEHGTICALA LG EI ATSont SIRPEHA PR R SHER e Ao UL | Seuner e.
Th t uat 12. i L db i il t Vi 128 i si
e actuato tﬁ%@ﬁ%%@%@{ﬁh?@e y a voice coil nmotor (VCM conpri sing

an el ect r P&l magnetic circuit source. The magnetic circuit

source conventi | d. SRR BERS L st UpPRLSRd by magnetic

poles to ' cong@'ﬁglgﬁe%%%égﬁ%&gﬁrr%?t. %en c§%f7% ed current is passed

t hrough t Qe : i : ihc field is set up which
iy Bbdfiored dnd detbinedth ik %g%ré?@%ﬁgh-

interacts w e magnetic circuit c actuator coil 130 to nove.
As the actuat OF[G0I7 is 48 leWaiiGal vieWafakd fath®portiod'6X H/a8A8R coRifiohidgl / 20685

apparatus of FIG. 1.

FIG. 18 is a cross sectional view taken along the section line 18-18 in FIG. 17.

Detailed Description
Referring to the drawings in general, and more particularly to FIG. 1, shown
therein is a plan representation of a disc drive 100 constructed in accordance with an
embodiment of the present invention. The disc drive 100 includes a base 102 to
which various disc drive components are mounted, and a cover 104 (partially cut-
away) which together with the base 102 and a perimeter gasket 105 form an enclosure

providing a sealed internal environment for the disc drive 100. Numerous details of



112 pivots around the pivot bearing 115, causing the read/wite heads 120
to travel across the discs 108. As noted earlier, the notor 106 spins the
di scs 10§y@b2/mosm gh speed as the read/ wite head 120 r eadsviggoa26689m and
wites data to the data storage surface 122. The kinetic energy of the
spi nning discs 108 transfers through the boundary |ayer at the disc/air
interface, thereby inducing a rotational force conponent to air currents,
and cent rdonsiggtioh greceot ﬂnqbwgdsn therfellowing idescription heransarthey areawell currents,
creating a generally outwardly spiraling_ airstream_The air currents gain
vel ocity W“’ﬁﬂﬁaﬁ@li‘%m?ﬂ%#ﬁmﬁemﬂn Brderftanding ef the prejertast er | i near
speed of the disc 108 with increased radial distance fromthe axis of

rot at i on. ¥RHODr st r eam condi ti oni ng apparatus 138 conprises an airstream

stripper 140 that i$.S ortahl.e do ream of the actuator. 112 with
respect to th H'th‘ifqtgﬁ%ﬁe és?:m'o}\%ﬁpg??% OfePléPQF%%é‘ég ]f%f‘fe. The
airstrea ! i ' [ i 4 |l y. one shown in
PG 1) bl RRE ot v i i TP UGt IRBToeed. Wl “Dr i on o' an
i nner radj : is i %ﬁg 5%{! j acent

t he dat aq&s@%lrlﬁggdsl%rgfl g?:glt %ﬂ%ﬁi’é&ﬁ&dﬁ%ﬁg gﬁa‘ﬁ w&ggr & scs 108
are st ackeghichiby SRB&Spacdr WatisROwR). U sorshetoH 2 Ablisd 5 npper 140
can conprigael- g C(}),r_resp(l)%?jir(rgg r?unber of vanes 1&%% sposedﬁf%’??%aghgpaces

bet ween adjsag Q?ﬂaﬂé!p%faﬂeﬂt@&h@@is@ﬁl%@ The adRlh@RE €11 hdsichatd? afiaé #165{calage
surfaces 122 of adjacent discs 108. FIG 2 is an enlarged detall

r epr esentdikishownin FIG 13ithiat kuipparo 16dd drppdn 8 itdawe] adrbss thd distd 108dsrthé i ng t he
manner in which the vane 142 is operatively disposed substantially

t r ansver setuatortaims até mave withiiPthe sprced batween ddjacentpdisasilOBl dhe Joadarms er abl y
the vane 142 has a | eading edge 144 with a characteristic arcuate shape

mat chi ng t8areflexaembersdthatisuppartdatd transéer meembery, such dsaeall/writ headoss t he di sc
108. This permts the vane 142 to be substantiall y_constantlﬁ;@spaced

downst r eak¥0pwithisach ef:fhe vaadiveitn beads 120 operational intesEicingarwrtace efenendt uat or

112. Although a_fixed separation is preferahle, FIG 3 is aviewsimlar to
FIG 2 i|thag&sfs%1w&ﬂ@aed¢aaweﬁ@paa@¢wuw§a wsliip; Thisclstionsbiais; all'y 1inear

| eadi d 144. I n_thi . <th Al i b 142
R TR AN S IR - o R
e OUt et a0 QoL Uk e PR BRI, TS 2 o
th ti [ j I j ], J: 42

(e secti on | 8gntrhd AuEy e o HOY PR LU e KBRS |,
sized t0 st £ didlde idth bbndehRictRRANR: B AR (ASHBERH). FlcAGPHEO8. Al though

FIG 4 illustrates a disc stack conprising two discs 108, it will be

under st oqgadsite lfeads $20 HlRSK oA Ajdceht dIREEIAA trh@VBiredl EASfrdBDrcan

| i kew se be accommpdat ed by an associ ated nunber of vanes 142. By

subst ant ivadide\data tolthe\@atd tecks PRiRatatalevstding sarfacel 122kan bedoundel itvdrdads 120,
the vanes 142 reduce aerodynami c excitation effects of the air currents on
t he act uddya cichiPar ldmaling-2oaweiRé whistecthe seadAvritd Bealis 26 amecdrhetoRestnol ds shear
stresses acting on the actuator 112 by decelerating the air current mean
flow Al sagai e vespeativelisca d08 attimesovhenthedises 108 ar¢ nov spinndigght ener devi ce,
substantially |ike a honeyconb device, to establish fully devel oped air
current fAlsrnatiely, thedarding penecsp bsdgnsted slewherehe t hr eedi nensi onal wake

f ormed downstream of t actuator ,112. Furthernor s..the aeropdynam c
excitation on cmgﬁaﬂsn%ﬁqngd%me@a,w H%ﬂﬁora(gf 1#&1@‘@@'& s above,

| ?Zﬁlﬂcéﬂ? o ket £ F%@?#‘é%eﬁagw"” T Ut B Pl QTR 3: by the
. For. . Fl I o) j .

a7t r oaroRTFHisBARY Reprides e Sr ibie b B SRR BT R o Bl Vo e

. plurali tycogpl&é'ﬂfém%ﬁggﬂﬁﬁﬁ-wm? {ibq ditbert %’}g@%&%ﬁhﬁ&@ alluhfdr 2

| ongi tudin openi'n recel vi ngly engages supported by or

formed asoq 130 b aecﬁﬁmag%eﬁplﬁaa i &Fu? i@ Ghtef R WIS the giic Gifculd OVi ded to

receivingly engage an assenbly too or rotating the shaft 146. This
support aaisifg theedttuatddicotl136 €lind@e. €At the@dthatdh §6il D80 w06k, tie aptuatorde a




pi votal support of the airstream stripper 140 such that the vanes 142 can
be noved between a retracted position (not interleaved with the discs 108)
and an opas 6d/i9eer position (interleaved with the discs 10PCT/FR0G20685
illustrates the operative position of the airstreamstripper 140. FIG 6 is
a partially cutaway isonetric view of the disc drive 100 of FIG 1,
illustrating the airstreamstrjipper 140 rotated to the retracted 7 WO

02/ 09097 1 epvorseraupdabe pivetbearing 113 rausing thereadywritg headpl2fdetravelnes t he
operative position of the airstream stripper 140. The airstream stri pper
140 can BEoshedises H& i ve when used in conjunction with a shroud around the

0l Ry R Bl o, 0
oo RN A T B R A R B L
G ot oAb GELFSice B Sy RS S 1on HSRULR Al PR K55S, 1 01

from t heygl &isc?agf ﬁx?é?fa%e,fiﬁél@i:} ﬁﬂuéihg Q‘é&tﬁﬁoxﬁl ?&céécﬁa@é&gg&% QHbufEn@| SO reduces

the resistive drag on e spinnin Iscs 108, t y mnimzing the power

necessar yind GerfifughlortetifPad 8 fadbdl F6rbe BdmPorRttoafituieh@] dreftflg Speed. To
mnimze part count and Sinplify manufacturing processes, it can be

advant agg@ubﬁalg%mwmﬁg:i@ﬁﬁgmmaaﬁ "Ehel¥iX durfits Qhirl Vefoddig e movdg | deal Iy, the
base 102 woul d have a characteristic upstanding portion or portions that
entirel y rafialbushtivind heedusp lof the refativéle faspr hineargpebidfshel disc 10$owitker, an
opening is required in the shroud for the actuator 112. The opening is, at
a m ni nuincreasetbradiabdigtante frpmothe dxis of mdatence f ox a nedial portion of the
actuator 112 in noving the read/wite heads 120 within the desired limts
of travel. F| @9 airftream conditiening apparstiel8gompsises anaipsgeath shipper 14k disc -
drive 100 of FIG 1, illustrating the shroud fornmed by the base deck 102
that ext &dis Sppestabledamnsitgamypf thepetuatarill 2 withsgspecigohe direction pfithend 152,

| eavi ng an openi_ng. 154 through ich the actuator 112 noves., In FIG 7 the
act uat or currents &I J é6igeenpiy | o THE S SRR 1#O.0QMPIIeRAENNET Ot ¢ he

read/ wite h 120 can | and . e |l anding zone 124. 1n FIG t he

Lot uat or vaas 199 Gy one s iy L preiiy AbsARRTy AR iy ot ghander " e

actuator _1 and the disc siack are I i er [t nbly or

r epl acenﬁ?f#gléﬁo;tbqnttﬂélp TRHFA raacﬁédag[tgqp @@qﬁ?ﬁ%l@gﬁd g%‘*é%ﬂX‘ﬁ?P?’?%Ft he ot her

remai Nns iR Thi i t e i : 120 parKki ng

Govi cos (Bbet:ihera Mbdef sifacgTo ol i iR 1082 Wilrd BRF UL RiRE 308

PCT/ USOL, 068 Red u@mgaqe&mr&%dd 854 $t5ck B8R Dirstheftn AVBYer 14070ah BSmPisC St ack

for enhanced nonoperational shock protection. If, as in the disc drive 100

of FIG Ja,co{rr%oaaihga;hﬁibeﬂéﬁva@eﬁm divsosediinthe padvsbetivedti ddjacentdisaaut er most

data track, then the portion of the disc stack downstream of the actuator

112 can hessbastedrchdpicnytoboth &t stailage sukfacealR? il adiaceitalides A0& nmer ged.

Accordingly, the airstream conditioning apparatus 13 8 of FIG 1 conprises

an attachi ng fi@Gnkispmreniargedldefail feptesenigtipmrdf thesaishream dtrjppet 149nofdfGpr i si ng a

perimeter surface 158 di sposed substantially transverse to the disc 108

out er eddeillustratingshe manner is whiciche v&8: kiRtie opksativelyndispdsed substantialiyt er sect i ng

t he vanes 142 of the airstreamstri p&}%{r 140 to_a second end to narrow t he
e

openi ng tensveredsthercttprd) 2 distal ¢gd prrtigiarl preferablytho varokdd ¢ her eby
DIt ar god s Mating e L Wit ARagpes SR A AR P BRI b atciite Siflace 158

ti f t i i ti i . 138. B | -fitti th
ber ot epeptibiead e fesl DA asrR R i hematts mebeRe Pt eor 0
dj t ot i ISt tri kakl i wll b [l ed
' om t he HPEeiel] bhSRRD R Aot SR AR R R o B 02 O PE e
- perineter o§i‘ﬁ6£§8ﬁh&§§g&%i’]tirm&dgﬁa g éﬂ?ﬁtﬁ)ﬁ% é’ferélﬁf,ﬁ copdy end and

en rtiona e 0 tﬁ % I

t her ebet , Propo el'y no alrstreamw e expelled from

the di SCv?é@ﬁ!ﬁaﬂa?t&ﬁﬁ}.@riﬁﬁstfﬂﬁi%%ﬂhitéinﬁwgljfﬁzvﬁﬂ:ta@ﬁbﬁﬁﬁﬁdl k& head 120.

This results In a channeling of air currents expelled fromthe disc stack
in a diragddigedienalt th this cusé,aHe hbimBoi separatiGicbedwperDibit waesn142wndabe | met er
surface 158 and the disc 108 edge grows, resulting in relatively nore air
currents being expelled fromthe disc stack, the greater is the coupling of
ait currents from adj acent spaces, resulting in turbulence. FIG 10
illustrates the manner -in which the radially expelled air currents form
circular eddies of turbulent air currents inparting axial forces on the

di sc 108 edge. This turbulence is caused by vortices shed fromthe disc
edges. To mnimze the effects of shedding vortices, the airstream

T A PN N O =1 o~ o - - A NN o




9 WO 02/ 09097 PCT/ USOL/ 20685 conpri si ng opposi ng pl anar surfaces 162, 164
substantially coextensively aligned with the data storage surfaces 122 of

t he respeged oyewodt sC 108. A transverse edge 166 is di sposeeciros@/06ds8sel y
fitting relationship to the disc 108 edge. The expelled air currents, as

i ndi cated by the reference arrows in FIG 11, are thus diverted fromthe
disc 108 to reduce the effects of shedding vortices. This reduces the

aer odynanfeed/arite head; 120 ie preferably ot the ioutemnost partioaruf sheodata storage sarfact08. FI G

12 is a cross_sectional view taken along the line 12-12 in FIG 6,

i |1 ust r at 137%g Whete the airghrrent velppity igereatestnt er | eaved with the fins 160 in the

retracted posi}]j of the airstreamstripper 140, This permts the
ai rstream cond 1&9&?&@%5%“&‘% ch glogg therseetion Jing 4nf M FI0-tlae encl osure

Al cs. higb St Sfplﬁ%@“wéiﬁ%%?{#ﬁéga%%ﬁ Sk el s POEeBhe éfseé"’iﬁ  the
S he ol Y S S dhee '80ee
112" ana_ditade Pl 2t SR A DEERAN 3L St feVren flifFopedinS 15) " '

ALt ernat i ol yaid Bion 396UR Y Rk A0 ol CoribAGl: GRS JBR! 5800 [ nstal  ed

together to nti nui ng, alrstreanic i oni ng

appar at us } i bdd ; f LIS ream
stri pper Tﬂdg%t%ﬁﬂﬁg@%l?‘?%%ked OSSIE%%%%(OE?%&I'%.S wr%%&a@%ﬁere%m stri pper

140 i s t hgRomayidict bylddGisQRf@ misbep 8 videdM44.FI G 15). A nunber of

desi gn-for-manufacturability features can be provided. For exanple,
features can bBygiisartiatly fillaig the sRiced downdasdrh of tHeltedidatite 1Rads 100, @ier St r eam
stripper 140 in the operative position. FIG 16 is an enlarged view of the
ai r st r eanvaes il D rdudel Serodymanc exditattionveffretslofThe ainpurrentssorathe @stugtoei ng porti on
168 that abuttingly engages a sel ected portion of the base 102 to limt
further rbt2atFasexanhpls; gneeramtsi 143 detreassshe Beynoddssheartsirosses detingloarthe

desi gn-for-manuf acturability feature provides for ‘positively retaining the
ai r st r eangcdaterpll@rbyidegelerating dheppiveuateny meprolow; ddso, the wanes 142mct ingthe exanpl e,
the airstream cqgndi ti oning apparatus 13 8 conprises an extending spring
menber 1 70anigsiof B texesterighiency device, substantially ls ahopeyqomb deves, ta 46 conpri ses

b 174 i j vi nal d wit hi he d A72. i f
T T e B s e B s b a i don S 100, 21 e
iti h i 174 def | i
oSt O G el R bl of e GOBERE P BB ASe bR L T, o e
ithin th . i t 7 i ngl
U0 e bl A SRR OISR Tk TR ASE RN Y
manner of gsh BA%G!JuBdiBadlicl Yl (BORASHEH bARRD: H0mblerhlsl QlAbaggyerent . The

attaching frane p 6 can, tor exanple, conprise an extendi ng support

menber 176 coONphd St SuGRRP 1 #0cdn Wt suppiid)gehdrhly Bt entideureh &bt 146 is

receivingly retained for rotation therein. Another

desi gn- f ogxafie|FAG! § ilfdirkict 3n Eledtional Vew of AR %irk@éans SEippérIAOREIG! I achi ng
frame 156 portion of the airstreamconditioning apparatus 138 in the

encl osur ecospriving a $haft eefiorh ovhictethaphirality afvanee 142 dépend.nThs sHalfir Widded
fasteners. FIG 17 illustrates a partial sectional view of the attaching

f rame 156canrbetprevidedwith ai longihidinal openingthitaecaieinglyicugdges abbsy IM8sed bet ween
the base 102 and the cover 104. The attaching frame 156 can be provided
with one ®ippartedby exformad as apertion of the besecl (2n d\ taek faabke 14heandiee or nore

| ocating tabs 180 at the other end thereof, which align with correspondi ng

aper t ur esPioyided do presivinghy engage pR appEplitpAddoniotating she dRMHIME. at t achi ng frane

156. A cantil eyered-extendi ng spring nenper 182 has an .enl arged portion 184
thai i press: LBFFURRLAEER et ot BepABAIEGh FHERO BE HHEA TR he base 102

211 achi nPPPRhPPeR ot a1 heteh Matfevgfhe o BRRaRhd o T
. base 102\ Jks, ¢ OMRSIALGoR Ind: et AL Hiek 8. A0L 08P opehiQe P OVi des t he

necessary chrent rce ont attaching frame he need for
separat e fasdsil\Gterleaved with the discs 108). FIG. 1 illustrates the operative position of

=D

8

-

the airstream stripper 140. FIG. 6 is a partially cutaway isometric view of the disc
drive 100 of FIG. 1, illustrating the airstream stripper 140 rotated to the retracted



FIG 18 is a cross sectional view taken along the Iine 18-18 of FIG 17,
illustrating a cavity 186 fornmed by the attaching frame 156 that can

recei vi ngjg/oSgepport a filter cartridge 188. In one alter atriosdesdssdi nent
the vane 142 (FIG 1) can be extended radially inward fromthe term nal
point shown in FIG 1, such that the distal end in the operative position
extends adj acent the innernpst data track, so as to relatively increase the
ai r f unngiositignedridefitistodfting e brokes linescthe operativiei positioy ofheaimtressn | n anot her
al ternative enbodi nent the airstream conditioning apparatus can be used in
11 WO Guiper®9$40.PCT/ USOL/ 20685 combi nation with a disc drive having a
spindle notor rotation opposite to_that s&ow_n in FIG_ 1, where the

ai r st r eam condihe Asitsam SEPReRI4kcande agre FWFW%B%?@&&PBP@"F@ act uat or

112 and ticul arl f th /[writ d 120. | ,

an”ai 1'st rokr Sl ieuRt e AR B st Be b LG hsietor age oyst em
h 10Q) , t ti th d ] itatl f f ai

cur ront o by b, e 38 dhrbe) wR Rt Ace BiFued b3 FestSids) < nni no

e ¢ o iR Rsornlog? SHRdnd BBl 3ok ) gl Mol RutlcW0BdPlY, OPCT 24 V0 Y

i nt erfacisl?g Wi an actu supportrng a fead/wite assenbly

(such as Jafles i fhrihef ShbulfRIAMhare HE HbvA8d Fédudds' it Iairﬂen(smﬁlhai rstream
ud suc

condi tioni'ng apparatus can-inc e a downstream stri pper as 140).

havi ng a dueheh 1ef enthReR. (ShrGilidSaldARiniRR9 tHeFRets WF SkedaagVofticel B number

of discs and interposed therebetween adjacent discs. Preféerably, the vanes
are di Sp%ﬁﬁe@@@?ﬁo@ﬁ&iﬁ@'a&ﬁl foréR onahsdisé P08 fonD@k hirelrrkite exselidd fohi € head
extending radially across the data disc froman outer radial portion to an
i nner r adhalispetatk.08hwhdingalsdirsducesthe resistive desgronche spitmiagidisgs Hj8par at us can
furthernore include a downstream finned shroud (such as 138) that

| ami nar i zthsrebi enimiintiging ¢lpewsnt neexdsary o mamtaily therdisc stackiat adesiedon t he di scs
and the actuator assenbly. The shroud can have a nunber of fins (such as
160) ext emthtiogalsspbat.anti al |y coextensively to the discs and in a
closelyfitting edge-to-edge relationship tg guide the expelled air currents
away from t he B¢ sunimizgperhgauaband simplify %&%mmp@smwmq he spaces

b dj di ..Th i dj tj oni

£ ur t hor morARAgra o Brovide RSt SROTO 1t bae D20 sy BRI dsur e ( such
102 ft dat tor . d ti i { h i t

Stri pper viaHd heyeh Shadrron s upaeaig hhn of Bk B eetdteBud MY per i et or
f b tiglly.tr. t.0 th t [ .di d d

The 11 o DA Atape tinfiRg SERL AR ot dSn B e gl TR R 00, B

support npans [(Sied @s. %? .’ogét%:g%isf ?Lraxﬁﬂlﬂﬂ LR e‘ilgg%ﬂgrp%\rigmﬁ'&ﬁdepper in

rative STt e and

rmve_rre_nt el Ween an ope on an 33. yet rac pO:SI Tl on, !
retaini ngf&%%ﬂié@%%ﬁfﬂ&u&muﬁﬂh&ﬁ@tﬁe fe4Bhrite Bbads DO ithliethai r st ream
stri pper 1n the operative PoOsSI ti1on.

desired limits of travel.

FIGS. 7 and 8 are simplified views of a portion of fhe disc drive 100 of FIG. 1,
illustrating the shroud formed by the base deck 102 that extends circumferentially
from a first end 150 to a second end 152, leaving an opening 154 through which the
actuator 112 moves. In FIG. 7 the actuator 112 is pivoted to the desirgd inner travel
limit whereat the read/write -head 120 can land in the landing zone 124. In FIG. 8 the
actuator 112 is pivoted tb the desired outer travel limit whereat the actuator 112 and
the disc stack are demerge‘d. This permits assembly or replacement of either the
actuator 112 or the disc stack while the other remains installed. This also permits the

use of read/write head 120 parking devices (not shown), such as off load ramps, that



12 WO 021 09097 PCT/ USCOL/ 20685 The frame can include a bias nmenber (such
as 182} that is conpressingly engageable with the encl osure providing an
attachmegjo h6068 on the frame within the enclosure. It ispdrudegnesssier st ood
t hat even though nunmerous characteristics and advantages of various
enbodi nents of the present invention have been set forth in the foregoing
description, together with details of the structure and function of various
enbodi menfuppeit tHelt8ad/Writd lidade 120 &y fidrfi hendist @adkfot bAHagéddat i ve only, and
changes may be made in detail, especially in matters of structure and
ar r angenemmopératienial shovktpnotactidne pri nci pl es of the present invention to the
full extent indicated by the broad general neaning of the terns in which
t he appended clfzasris ther discedipreddded F1G ok, thoaotpitar 112 lopemstiveoutetrpiehcenent  of
the airstream conditioning apparatus nmay vary while nmaintainin
subst ant i lithitys arheuterminst data bracks theniths partiemofthe diss stack ﬁgWWWQfgéh%cope and
spirit of the present invention. In addition, althoygh the preferred
enbodi nerctuterdii2isan ba shrepded afteptheastuater 1 42 andidiim Sackeatrmergsdoper assenbl y
for a dis¢c drive assepbly, it wll be apprecgia t hose skilled in the
art that ?fi?ré@&]é’h Gorsty mﬁ@d&r@%ﬂmﬁﬁ@ﬁﬁ?aﬁﬂﬁgﬁ%ﬂ%ﬁ? #d to other
systens, |jke data stora st or certificatlon syste Se track
witers, %Jpcﬁiﬁg%@g}e Rfé{‘%f?&éﬁﬁtgs@pg & qudsaw%tfo ?&Eﬂ Pleémlr‘e\r{%m t he scope
and spiri f J LY i atmLS clained is:
PCTI USOl/silﬁ%ggiifdl%é&%??@p@ﬁ%ﬁifg%vg%%m t%\gaspggggﬁtgse#%i Tghdat a storage
device f 1 i J - 1 i nts on device
Oégxéﬁglggﬁwﬂsé OferlS ERAVORTY EndfcdcBlihOthe Ynd 142G e

conponent ta storage device having an enhclosure supporting a

rotating g&h@ﬁ%&gﬁﬁﬂm 0 RB6hdRAaS hatdéw thedpRAMEI 158 |(FIGS t7enldFi ng in a
data transfer relationship, the apparatus including an airstreamstripper

conpri si N@rcughaniBctstheRefuadlfl €2 HHoves; tHeesb paéfeiably shedudiigahe dist108gpect to
the direction of the air currents produced by the rotating disc, and

ext endi ngma¢tbad puskibR). |y radially froman outer radial portion to an inner
radi al portion of the disc. 2. The apparatus of claim1 wherein the vane is
di sposed substEi@.i9k hy enlarped detad eeiresentations bfid pentidn of thetperimetensurface 3. The
apparatus of claim1 further conprising a franme_supportable by the

encl osur el i8purtion of the mirstreagpeuditoningappiratis 138nByciasplyditting he f r ane
conprising a shroud defining a geri meter surface substantially transverse

to the dapaineetersgfaceli¥ftoghe disc LOfyedegsbithefiratend therenf adigeeridbfe. 4. The

t of claim3 wh inth hr oud i fin,defini |
P T ace. CHIHRaP R TRSS M SUbRa Al b pir il P CRPURE Tof e Bie e A Bet ene ve
ith the dat t .di furth i t iall
{r ansvor stot Bt i Sead e g 1 0ic B sy 6 SFRIKEEE Rurdits T8 by BRRORE 7, 1

data di scgouf 6§ efg%ga? the second end and therebetween , proportionately more of the

airstream will be expelled from the disc stack in the area distantly removed form the
read/write head 120. This results in a channeling of air currents expelled from the
disc stack in a direction denoted by arrow 161

But as the gap between the perimeter surface 158 and the disc 108 edge grows,
resulting in relatively more air currents being expelled from the disc stack, the greater
is the coupling of air currents from adjacent spaces, resulting in turbulence. FIG. 10
illustrates the manner in which the radially expelled air currents form circular eddies
of turbulent air currents imparting axial forces on the disc 108 edge. This turbulence
is caused by vortices shed from the disc edges. To minimize the effects of shedding
vortices, the airstream conditioning apparatus 138 (FIG. 1) can comprises a fin 160 in
planar alignment with each of the discs 108. FIG. 11 illustrates the fin 160



5. The apparatus of claim 3 wherein the franme supports the vane in novenent
bet ween an operative position and a retracted position, and wherein the

frame coRrphpHGReR et aining menber retaining the vane in pdwusSpRRO&S Ve
position. 14 WD 02/09097 PCT/ US01/ 20685 6. The apparatus of claim3

wherein the frame conprises a bias nenber conpressingly engageable with the
encl osure providing an attachnent force on the frane within the encl osure.

15 WO QRampHisiag oﬁﬁﬁﬂgﬁﬁ&ﬁﬁ@ﬁ&&dl&’,\ 164 sabgaritially coon@ishwlyglignad encl osure
conprising a base and a cover; a disc stack rotated by a notor supported

upon t he vidsthe data sanigmmcesuap osftthelrdsyective disa468.aAdrdnaverseedge d66t al  end
noving a data transfer elenent in a data transfer relationship with a data
storage sudisposed if a tlosely fitimgzehtibnshimty therdiac 168 edgemTherdpelledmimg appar at us
supported by the encl osure conprising an airstream stri pper downstream of
the act u@uucnmasmdle@gbbytheaeﬁemc@amm indfGofl 1 cire thug diverted frigmrtbe at ed by t he
rotating disc stack. 8. The disc drive of claim7 wherein the airstream

stri pper dsi98ite zaduge tb&ﬁﬁeétﬁpgﬁhﬂdﬁ@gé’ﬁﬂﬁe&nMFﬂﬂcﬁ%@F&FWW“\“B% an outer

radi al portjion tq_ an i.nner radial jon of the disc stack and adj acent
the dat a SXEiFioge %?Eﬁsf’g aigwarents oy "eé‘ %Sﬂl@gtant ially

FIG. 12 is a cross sectional view taken along the line 12-12 in FIG. 6, .
illustrating how the vanes 142 can be interleaved with the fins 160 in the retracted
position of the airstream stripper 140. This permits the airstream conditioning
apparatus 138 to be installed within the enclosure and then the airstream stripper 140
to be moved to the operative position. FIGS. 13-15 are plan views showing an
assembly sequence associated with the retractability feature of the airstream stripper
140. First, the actuator 112 and disc stack are attached to the base 102 and merged
(FIG. 13). Alternatively, the actuator 112 and disc stack caﬁ be merged and installed
together to the base deck 102. Continuing, the airstream conditioning apparatus 138
is then positioned to the base 102 with the airstream stripper 140 in the retracted
position (FIG. 14). The airstream stripper 140 is then moved to the operative position
(FIG. 15).

A number of design-for-manufacturability features can be provided. For
example, features can be provided that generally positively position the airstream
stﬁpper 140 in the operative position. FIG. 16 is an enlarged view of the aitstream
stripper 140, wherein the vane 142 comprises an extending portion 168 that abuttingly
engages a selected portion of the base 102 to limit further rotation after reaching the
operative position.

Another design-for-manufacturability feature provides for positively retaining
the airstream stripper 140 in the operative position. In FIG. 16, for example, the
airstream conditioning apparatus 138 comprises an extending spring member 170,
which has a detent 172 formed therein. The shaft 146 comprises a tab 174 that is

receivingly engaged within the detent 172. Rotation of the airstream stripper toward

10



transverse to the actuator distal end. 9. The disc drive of claim7 wherein
the airstream conditioni ng apparatus conprises a shroud defining a

peri nmet exyGoidogse substantially transverse to the disc strgkussukesssedge and
intersecting the vane. 10. The disc drive of claim9 wherein the shroud
conprises a fin extending fromthe perineter surface substantially parallel
with the disc stack. 16 . An B

?. ALe. As the epefaiive pokiyiodsausds the AatPpoition 234 8. ehghpefmd. defiectAhe sphimg?| g $- &Be”

k.| Q vagl ga\ Wca] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] cal] cal]
ca] cal] c poiton] FAUIe the apstdtive bpsitiof) thetanlfjdcia seceBimgli Gindd/ witkin[thd ca] ca] caU] ¢
a] cal] ca] ca] ca{);az‘is] ca] ca] ca] ca] cz%} ca] ca] ca] ca] ca] cal] ca] caghca] caJ ca] ca] ca]ca
] caU] ca] dateat] Beastbxepring portion 170 returns to pressingly engage against the tab 174.

PO DV A HESPRSS( (V**D, G P, | wmhc] X] ] cal] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca] ca
] caU] ca] ca] ca%éa] llé HRQTe Allusirpies pa t@ﬁ?‘b‘ﬁ]‘%@]"@’é‘]’%&‘?ﬁ%}@&#@a] calP, ,,,-C/

R o A AR A SR R L
VX Wﬁﬁﬁ"ﬁgﬁ?@%%gﬁrclgf@gﬁﬂflggﬂ Sfﬁ?%gﬂf caU] cajca] ca
1S haabn hOUS AR SR SR TR S ARl iRl AR M 21y T Call caTca)
o pBpObr 1 & 2 B D B e B ) | cal ca cal
a] ca] ca] qahdads ahma vbe ﬁbﬁﬁh%hﬁ%ﬂsﬁé&xﬁ dbsdfiche AramneI38ah aRl cal ca cal ca] ca

]ca] ca]ca] ca] cal ?zfzz{1{| {{{, t vtt unuuvSvYv\ vw W wHwewx xvxxyEyyy?z{vql gb] XU

] ] ca] ca] ¢adleairs alitohrthé asddcol feferhas | sudbhetcadéd RbeadsaFI@l gal ca] cal ca
]calcalcalcalca]calcalcaljcalq {Y7! 10%z& ()-' @109 ()-&10%& ()-!

&109&' () 4lluskhf¥sta pértial séchidnal &160dFhe @jtachiniRRand | SGinltheMiatndr)in Whichdbz &' () -
10%2& ()-yglo%z& ()-! 10%z& ()- @10%& ()-en kuv79 10%& () - ’

I L10%&' (chn bOopatatively iderpajed botayeeh the base 102 and the cover 104. The attaching

frame 156 can be provided with one or more locating tabs 178 at one end thereof, and
one or more locating tabs 180 at the other end thereof, which align with
corresponding apertures in the base 102 in the operative position of the attaching
frame 156. A cantilevered-extending spring member 182 has an enlarged portion 184
that is pressingly engaged by the cover 104 when attached to the base 102. This
subjects the spring member 182 to a force that is transferred to the attaching frame
156, thereby urging the attaching frame 156 against the base 102. This cooperation of
the spring 182 and tabs 178, 180 provides the necessary attachment force on the
attaching frame 156 without the need for separate fastenelés.

FIG. 18 is a cross sectional view taken along the line 18-18 of FIG. 17,
illustrating a cavity 186 formed by the attaching fra.rﬁe 156 that can receivingly
support a filter cartridge 188.

In one alternative embodiment the vane 142 (FIG. 1) can be extended radially
inward from the terminal point shown in FIG. 1, such that the distal end in the
operative position extends adjacent the innermost data track, so as to relatively
increase the air funneling effect of the airstream conditioning apparatus. In apother

alternative embodiment the airstream conditioning apparatus can be used in
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1092 & ()- YAF 109%& ()-f2' 10%& ()-0S10%& ()-.10%& ()- YXbC9Z10%& () -
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currents generated within a data stack of data discs (such as 108) spinning under the

control of a motor (such as 106). The data discs spin operatively interfacing with an
actuator (such as 112) supporting a read/write assembly (such as 120) in a data
reading and writing relationship.

The airstream conditioning apparatus can include a downstream stripper (such
as 140) having a number of vanes (such as 142) associated with each of the number of
discs and interposed therebetween adjacent discs. Preferably, the vanes are disposed
substantially transverse to the path of the read/write head extending radially across the
data disc from an outer radial portion to an inner radial portion of the disc.

The airstream conditioning apparatus can furthermore include a downstream
finned shroud (such as 138) that laminarizes the airstream and reduces aerodynamic
excitation on the discs and the actuator assembly. The shroud can have a number of
fins (such as 160) extending substantially coextensively to the discs and in a closely-
fitting edge-to-edge relationship to guide the expelled air currents away from the disc
stack without mlxmg of air currents from the spaces between adjacent discs.

The airstream conditioning apparatus can furthermore include a frame (such as
156) supportable by an enclosure (such as 102) of the data storage system and
supporting, in turn, the airstream stripper. The frame can include a shroud (such as
158) defining a perimeter surface substantially transverse to the data storage disc
outer edge and the fins, and intersgcﬁng the airstream stripper.

The frame can include support means (such as 148, 176) for supporting the
airstream stripper in movement between an operative position and a retracted position,
and retaining means (such as 170, 174) for operatively retaining the airstream stripper

in the operative position.
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enclosure.

It is to be understood that even though numerous characteristics and

advantages of various embodiments of the present invention have been set forth in the

foregoing description, together with details of the structure and function of various

embodiments of the invention, this disclosure is illustrative only, and changes may be

made in detail, especially in matters of structure and arrangement of parts within the

principles of the present invention to the full extent indicated by the broad general

meaning of the terms in which the appended claims are expressed. For example, the

size and placement of the airstream conditioning apparatus may vary while

maintaining substantially the same functionality without departing from the scope and

spirit of the present invention. In addition, although the preferred embodiment

described herein is directed to a downstream stripper assembly for a disc drive

assembly, it will be appreciated by those skilled in the art that the teachings of the

present invention can be applied to other systems, like data storage test or certification

systems, servo track writers, or optical data storage systems, without departing from

the scope and spirit of the present invention.
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10! *S 10%008 ()-m *S 10%g& ()-m ! f @ 10%J& ()-f @ 10%g& ()-'F 10%00& ()-: F
10998 () wi¥enge?XXYbC 10! MLOY&' ()-! 109 ()-s10%& ()- Ifker/d€a/20685
109>10%g&’ () - 9610%g& () - Y YYYRZZZJEbC 10! s10%&' () - 10%& ()- S
109&' ()-sS109%& ()- 109%& ()- 109%& ()-Z4[S___ "~ Z dEbC 10! F410%&' ()-y2
10%. ()-010% ()-s. 10% ()-3g 109&' ()-sSf10%: ()-Z aaaaaaabbC
10! 310% &Vkgtid clameedds:() - 1092& ()- 10 10 10>109%&' () - &6GLO%&' () - bhbbbnddf dEbC
10! @ 10% & () -, 10%& ()- 10%& ()-10%& ()- 10%& ()-
10% &' () - f Xf gHhiAngickEedn kohdigonin@ wp@drdtys for a data storage device for
| attenuating the aerodynamic excitation of air currents on device components, the data

storage device having an enclosure supporting a rotating data storage disc and an

actuator operatively interfacing in a data transfer relationship, the apparatus including

an airstream stripper comprising a vane supportable downstream of the actuator with

respect to the direction of the air currents produced by the rotating disc, and extending

substantijally radially from an outer radial portion to an inner radial portion of the disc.

2. The apparatus of claim 1 wherein the vane is disposed substantially

transverse to a distal end of the actuator.

3. The apparatus of claim 1 further comprising a frame supportable by the
enclosure that, in turn, supports the airstream stripper, the frame comprising a shroud
defining a perimeter surface substantially transverse to the data storage disc outer

edge and intersecting the vane.

4. The apparatus of claim 3 wherein the shroud comprises a fin defining a
planar surface extending from the perimeter surface and substantially coextensive
with the data storage disc, and further comprises an edge substantially transverse to

the planar surface and closely matingly parallel with 1;he data disc outer edge.

5. The apparatus of claim 3 wherein the frame supports the vane in movement
between an operative position and a retracted position, and wherein the frame

comprises a retaining member retaining the vane in the operative position.
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& 10% & ()-y#10%& ()-!'t10%& ()-10%& ()-unuuvSvWW XvYvdYNC 10! 10z 10z
10z>10% &' () - 98.0VE&afparatisl&P6lfm( 3 wherein the frame comprises a bias member
&6910% & ()-, 10%& () - YvwwW W w+w, w wHwxnbC

compressingly engageable with the enclosure providing an attachment force on the

frame within the enclosure.
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| #\* | 02K5F8] >>Fdiskytackaobaied bk smotar syppovsed 2pon g ¥2pe; ] ~ * abcdef ghi j kl mopgr st
uvwxyz{| } ~6Ti mes:- New RomanAr i al Couri er New'h Root EntryWrdDocumentT

" #$OR () %+, - _mmggpgmr,ted by the base and having a distal end moving a data -
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of the disc stack; and ‘
an airstream conditioning apparatus supported by the enclosure comprising an

airstream stripper downstream of the actuator with respect to the direction

of air currents generated by the rotating disc stack.

8. The disc drive of claim 7 wherein the airstream stripper comprises a vane
extending substantially radially from an outer radial portion to an inner radial portion
of the disc stack and adjacent the data storage surface, and disposed substantially

transverse to the actuator distal end.
9. The disc drive of claim 7 wherein the airstream conditioning apparatus
comprises a shroud defining a perimeter surface substantially transverse to the disc

stack outer edge and intersecting the vane.

10. The disc drive of claim 9 wherein the shroud comprises a fin extending

from the perimeter surface substantially parallel with the disc stack.
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