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airstream stripper (140) downstream of the-actuator (112) with respect to the direction of air currents generated by the spinning discs

(108). The airstream stripper (140) comprises a vane (142) extending substantially radially from an outer radial portion to an inner

3 radial portion of the data storage disc (108) and adjacent the data storage surface (122). The vane (142) is disposed substantially
» transverse to the actuator distal end (120) along the radial path of actuator (112) travel across the data disc (108).
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Background of the Invention

Modern data storage devices such as disc drives are commonly used in a
multitude of computer environments to store large amounts of data in a form that is
readily available to a user. Generally, a disc drive has a magnetic disc, or two or more
stacked magnetic discs, that are rotated by a motor at high speeds. Each disc has a
data storage surface divided into a series of generally concentric data tracks where
data is stored in the form of magnetic flux transitions.

A data transfer member such as a magnetic transducer is moved by an actuator
to selected positions adjacent the data storage surface to sense the magnetic flux
transitions in reading data from the disc, and to transmit electrical signals to induce
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 air 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
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to selected positions adjacent the data storage surface to sense tge "t e
magnetic flux transitions in reading data fromthe disc, and tozt a}‘@l‘ﬁ Ws
el ectrical a,i %2@@ to induce the magnetic flux transitions in witing
data to the"dit¥€%The active el ements of the data tranBfEPSHer are
supported by suspension structures extending fromthe actuator. The

active el endek widh CTHERS WbisHR dartha¥ b B AdvEHeSdRAGH giﬁoﬁjﬂé?co gia storage
surface upon an air, bearing generated by air currents cause y the

spi nni ng di YEEMs Roig the acipater relptivedo the spibping disst ry i s toward

ever - i ncr easi ng Ghlsdursd TeRGRtior AR 36 Ao loRRbd i RGARIEH Mha REEdnIN) | €
mai nt ai ni ng or reducing the Ehy5| cal size of the disc drive.

Consequent | SPITeRtE Boying Within thedise staglesnd dmpiaging endisssiive pemponenis tThees ar e

conti nual | yaileiregt valobit bl Hiehéthe ABSiatkalokods! MBS mleRSddth 83 A8 Ccontinual ly
being i ncr§3sed. The reSLIlIt ]s an overall increased sensitivity to

vibration aSstencppmdhs axiset gtations Thus,the pipeygsnippmogefggunt ar@RIeSO1/ 20685

track wi dt hiikelytebelent 06wk poRfone Fhd B ARbAREE2EmBL £GLdn the o
posi tioning.control systens novi ng{the actuator relative to the spinning

di scs. One 4BgHeus QRergdppmigiexejiation, it the dises (utier) apdier tp the@rtusteyar ded cones

fromthe ai paﬂio@l&fl?%&dﬁpéﬂkiﬂﬂm\éﬁnbéié@uﬁ‘éﬁgﬂi'ﬁﬁbuﬁn@é:éﬁnﬁﬁgbim&wi ng on disc

drive conpokpggt . The, sgtlpr c%{rrent vel oci'ty, and hence the associ at ed

forces, incPeiekingyopicpsiormsq fom the actyaigywake asdheairsirram fovgpestthe axi s of

rotation. Tdtistor,ah@ altb hetiig oh eeldfsc SBE adf (BS4iLSureMslard bpellRI Fom lHeke! Y

t urbul ent atf, outgr rtions of the discs. Turbulence can 1 npart adverse
r%‘gg‘ﬁ"a

vi br at i ons, “%rStag Weke qxgitation fromg the actyateripcregsesdisc(vibirgtioner ) and/ or to

the actuator, itab beetldatedninddQndt hiesteats BRRS{MRa B HRIcEd Kyl f eti ng) .
Tur bul ence canp al so.he .created by sheddi nsg vortices fornmed fromthe

act uat or - waETEA GoRditignipe IRPArAYS ¢QURASING 23 pirsirerm stripnerapd it damnd al so acti ng
on the di scdsaigeamas tHehiematbs. 16 bd i3 lfiprovetenha kinBshih&@NdithspresdiSC St ack.
Further, wake excitagtion fromthe actuator increases disc vibration. It
has been deTEFHPHERHE™ ai rstream.excitati on can be reduced by an

ai rstream condi tioning apparatus conprising an-airstreamstripper and air
dam downstream of the actuator. It is to this inprovenent that

enbodi ments of the present ‘isqlventiopth% e g@i(;nect ed.

mmary o nve
Embodiments of the present invention are directed to providing an airstream
conditioning apparatus for a disc drive for attenuating the acrodynamic excitation of
air currents on disc drive components. The disc drive typically has an enclosure
supportipg arotating 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



Summary of the Invention Enbodi ments of the present invention ari ?LIA%IZ@GB
to providing an airstreamconditioning apparatus for a disc driv

attenuati ngw}r]ﬁg(o%?; odynam c excitation of air currents_on disc drive
conponent s. sc drive typically has an enclosure BeHP9M8Yy a
rotating data storage disc and an actuator operatively interfacing in a
data transfer relationship. In one enbodi nent of the present invention

t he air st r egfrippes oFhgiftamecamfyrtbeypamprise a shronpfoirsiag a pétinker Siirf8a&m St ri pper
suppor t abl es?“gown's ream of the actuatgor with res(gect to the direction of

the air cureppualyfansyariede the datn storagediss outes edgsiandintersactingthe ext endi ng

subst anti al [ Ladi =TS Lal portion to an inner radial
portion of the atngﬁﬂg%(o—{]%g?og?gag angméc%?gogxn e?ﬁéggﬁ’tnﬁag[;ﬂﬁrage sur f ace.
The vane i sufiteseaditg fromSHeaRtinated MrfhdedNS MPEERIallP cdeRfndflwidify di stal end
along the radial path of actuator travel across the data storage disc. In
anot her enhéiln sierpge sytfacelgbthe datadisé.on t he ai rstream condi ti oni ng appar at us

conprises a frange_s ortable by the enclosure that, in turn, supports the
airstream2 2 5%%&@86@1’%@&? osepicnyeRntho s ugRarts fiser . The frame

can furthery; 1S . ] i . [ sybstantial ly
Cransver s 8 oURL N inTtoth b, Belle pIBN S end R BBELRRE The

ai r st r eam sAwétginiag memhber rethinothel aiestidarh MiipiRe i B8 Ghefeli@pdstiBnaabiad forning a
pl anar surface extending fromthe perineter surface and substantially
coext ensi vemgibes canrompepstingly engpgedbe englofuie to pofducean aljathmentiferce on N anot her

enbodi nent resent. invention the frane.supports the airstream
stripper i nﬁ%r%ﬁgoﬁfe?%@?%etﬂ“é@(’%%rati ve position and a retracted

position. - A I etmbsialyarRiisther ihils'hs weilfs AVt ST klaDBe dd) N
operative position. A bias nenber can conpressingly engage the enclosure
to produce mesentitaotiorewiil bk @pmeentupon rdading ofthe following @étaiRididesdriptiont he

encl osure. Tlaese and various other features as well as advantages which
char act er i Z&deiaew ofthaaspnciated JEAWRESN wi | | be apparent upon reading of the

foll ow ng detail ed descri pgn%fanesgplgﬁorneo 'tl?é"b:%fwi&gge associ at'ed d_r awi ngs.

FIG.lisa diagrammaﬁc 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.



Brief Description of the Drawings FIG 1 is a diagrammtic plan
representation of a disc drive constructed in accordance with an2 5 JAN 2005
enbodi nment resent invention, having the cover p ial | cut away.
FIG 2 is aﬁfoeo%l/ a?ged detail representation of the ai rs?ér:%g‘r&?f@%sl pper of
FIG 1. FIG 3 is aviewsimlar to FIG 2 illustrating an airstream
stripper constructed in accordance with an alternative enbodi nent of the
present inventi oRIGSFY @d Yarg simplifiert planatievesrof e dise diivefRIG. Mimgose t aken al ong

the line 4-4 in F . illystrating the airstreamstripper downstream of
t he read/wripfl‘ém’ﬂ%rbiu“%fﬁﬂngth?é??‘@a'mgb%&?ﬁa*ﬁ@kdi scs. FIG 5 is an

el evational viewrgf oti\e Riafsel GEAM | f .ot at ably supported
by the base deck. FIG Géﬁ% sg%an |S§§%§e¥lﬁ§8{r%§ 8@%&%¢?%’%&gﬁft he disc drive
of FIG | wicbinditidningdippatatusuftheatidcdeivosf RIAITLi.al |y cut away to reveal the

airstreamstripper in the retracted position; the airstreamstripper is
al so shown in t hBlGpisadiageamsaptic elewationsl viswok e dath storege di® illusiratingN 2005 WO

02/ 09097 PCT, 1/20685 FIGS. 7. and 8 are sinpljfi.ed plan views of the
di sc drive Séegg\oném%"@o@i tg%g)fpﬂl%}pgp{r?mﬁ q“?%r‘{r?‘rdé"t ‘%‘??gedgﬁhe shroud forned by
the base deck. Fpfg. 1PislaNiAdtnGRid cRGRicAE LR i portion of
the airstream condi t]ilsgnil%g appar a?%lg of tﬁgagﬁégéﬁ%c\%c a%?agf:&?d 1. FIG 10
i s a di agr arowstrictedihewatdaoceakiththepresefit iavettidndlstradggBedding @odticdsust r at i ng

sheddi ng vortices fromthe expelled air currents acting on the disc edge.
FIG 11 is. fomdhegrpsindetncuranteacting onfhe dissedes of a data storage disc and a
shroud construc ' -\ the prese I n tion illustrating
sheddi ng vorti cef;ﬁgflir {(%reﬁ E(}%ggeg@d%r %%&g?nrm%nﬁﬁﬁ}egwgé'é%?{ﬁg‘%)n t he di sc edge.

FIG 12 is ahgiramg tettdanttrippbeiifeddRBedbifi@nt he 1ine 12-12 of FIG 6
illustrating the airstreamstripper in the retracted position. FIGS. 13-15

are di agranmat i cFiGSptteat diagremsatid repmseamensiof an segibbysequeharfot the
disc drive of FIG. 1 wherein the actuator is merged with the disc stack (FIG. 13), the

airstream conditioning apparatus is placed to the enclosure with the airstream stripper
retracted (FIG. 14), and the airstream stripper is operatively extended and interleaved
with the disc stack (FIG. 15).

FIG. 16 is a diagrammatic plan representation of the airstream stripper
positively positioned and retained in the operative position.

FIG. 17 is an elevational view of the frame portion. of the airflow conditioning
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



disc drive of FIG 1 wherein the actuator is nmerged with the disc ftSajk
(FIG 13), the airstreamconditioning apparatus is placed to the AN 2005
encl osure w airstreamstripper retracted (FIG 1 and t he

ai rstream \SM{VH?%/%%% is operatively extended and interl ea!’/@ﬁ“s‘%‘{ﬁff t he disc
stack (FIG 15). FIG 16 is a diagranmatic plan representation of the
airstreamstripper positively positioned and retained in the operative

posi tion. Fleenstryctiop gregat inpludediin the &fllowing desofiption dedanserteeypes wélbn of t he

ai rflow conditioning. aratyus of FIG 1. FI 18 is a cross sectional

vi ew t aken %F%%"gtota glngcg%ﬁ?a&ﬁn#t’rrﬁ}émf%ﬁsw ’n""li*“%m&nﬂ.mglﬂffh&iméﬁmmscri ption
Referring tenkhiondraw ngs in general, and nore particularly to FIG 1,

shown therein is a plan representation of a disc drive 100 constructed in
accordance Wi t h Miounteihto dei barii02 ofa hdter 106 &Swliiéh dnd\bERbie@ikcs To3ardli SC dri ve

100 includes a hase 102 to which various disc drive conponents are

mount ed, andtagked gudbsecurediby pelaen Hing 30 drpotatipnalg highsneed. tWhggemer with t he
base 102 an perd & asket. 105 form encl osyr e roviding a seal ed
i nt er nal eng}u?a(l)lﬁgrr‘g r?frg%% gdrs a?%%acg?ds% 9Od’rnia\f{ésc f@g(.’ a‘ﬁﬁfﬁ@ﬁ‘gﬁ%l%&%’i"ﬂgﬂ&f 4 2 5 JAN
2005 VIO 02/ Q9AR%dRFEORH6ARANARN S MhlaloP T AT ord bl AR ¢ he

foll ow ng descript ?gn bg%a/guge theyyare vvelol lﬁﬁgﬁ t%ddgq)?lé?ﬁ ed” artisan
and are unnétemsglape pamlle v thadissd 0& rThenguadr 11D RasuchaONirms il Ta/@AlyT On.

Mounted to the base 102 i@}a m)ti)r 106 to which one or nore discs 108 are
stacked and“SEHOFRE H{- D) thet spaport lagdarmsd 18 isrtrayd merossdhe dises A08asde speed.

Were a plu | | ed t.0 form I-SC,Stack, adjacent
di scs 108 ar%%hdttélréflgéll ﬁyﬁ&ggé% '%_at%resga %@?ng@acseﬁg(_{ésec? ??’goﬁ]eé‘ﬁ%\ﬁﬁs. An

act uat or 1121y Gémahbuisfaibuport Ahta BaRedr Bdmbdrd Budhihs fealhdiiénerdy al | el to the
discs 108. The actuator 112 has actuator arnms 116 (only one shown in FIG
1) that suppdthwitheash of thegeatlvBité heads 120 opergtivnd sgerfduimgdiserfme dhheas t he
actuator ar 116 ve within the spaces, between adjacent discs 108. The

| oad arns E‘%éhsﬁ pa wmgn "FF&]PgE‘??Pﬁ’BBi%iP'J sgelgtiogsdp ¥ menbers, such

as read/ Wi {RinR&ad%y a slider (not shown) which operably supports the read/write head 120

on an air bearing sustained by air currents generated by the spinning discs 108.

Each of the discs 108 has a data storage region comprising a data recording
surface 122 divided into concentric circular data tracks (not shown). Each of the
read/write heads 120 is positioned adjacent a desired data track to read data from or
write data to the data track. The data recording surface 122 can be bounded inwardly
by a circular landing zone 124 where the read/write heads 120 can come to rest
against the respective discs 108 at times when the discs 108 are not spinning.
Alternatively, the landing zone can be located elsewhere.

The actuator 112 is positioned by a voice coil motor (VCM) 128 comprising
an electrical coil 130 and a magnetic circuit source. The magnetic circuit source
conventionally comprises one or more magnets supported by magnetic poles to
complete the magnetic circuit. When controlled current is passed through the actuator
coil 130, an electromagnetic field is set up which interacts with the magnetic circuit

causing the actuator coil 130 to move. As the actuator coil 130 moves, the actuator



120, with each of the read/wite heads 120 operational interfacing a
surface of one of the discs 108 in a data reading and witing
rel ati onshig, 01'/940% relationship is maintained by a sli d&r é?not SZIMN 2005
whi ch operably“&ipports the read/wite head 120 on an BSVORLAWEHg
sustained by air currents generated by the spinning discs 108. Each of the
discs 108 has a data storage region conprising a data recording surface
122 di vi ded! i2mivotscaseved thepivot biaringi] 14r cadsingthe readrivsite(haats 19hemmyel Each of the
read/ wite heagﬁﬁeﬁéo i§ positioned adjacent a desired data track to read
csdléJ

data from of" o a to the data track. The data recording surface 122

can be bounded ix3WafedbdliePd | | 124 re the
read/ wite heads 128 car%e E:oengmfd(r) %@Eﬂggggn@?afﬁgg%?gﬁdeﬁ %e discs 108 at
times when telibwrtieheml 120 Beads datfodm S vATES ita to the Ut BBtaby firfiee 2D | andi ng
zone can be_| ocated el sewhere. The actuator 112 is positioned by a voice
coi | notor Fhedgyetis srgrgyniheispinpige dises 188 transfersgrboughahé babsdarplagerat magnet i ¢
circuit so . The magnetic circuit sour conventi-onal |y conpri ses one
or nore magﬁr}g gcf%lﬁ%tﬁ%?%é © ’I‘?g‘bcﬂgtal rtay TP BOMROBEH ILAECU RS magnet i ¢
circuit. WaR cemittflfbreeintaitd Sflial orcP B5tRfer: Y BHGRerdtl) GreBfilyuat or coil 130,
an electromagnetic field i's set up which interacts Wt h e magnetic
circuit cagesérnily dutreardlytspizdliog aicstredm. 1B afreuitd¥saainABlotBEinagdvisgt or coi | 130
noves, the agtuator 5 WO 02/09097 2 5 JAN 2005 PCT/ USQ1/ 20685 112 pivots
around t he BHYOtoubeard berguse phthe zelatively daster ineprsperd of thealisn d081with 20 to travel
across the 4i . earli.er .. the notor 106 spins the discs 108
at a high s%éggagg%%%dééﬁlrcggéﬁwﬁ%%505%10&20 reads data fromand wites
data to the dat AnSiSeamondifibrdsappRaus 138REmisBSl frsEABT Shpef 14phe SPi nni ng
di scs 108 transfers through the lI))%%ndary Ia{’,/r(iasr at St he %lypgc/ alr interface,
t her eby i ndbgiingyppportable dowmstredm dfthe sctuntn bRttt redpactas the dizédtiomdthe and

centrifugal force jnparts a radial force conponent to air currents,
creating a %@%@3{@“@{&%}HP-yTb:?mﬂﬁ%aaﬁnﬁglpawrléQ ppptisespHRImbRofcur r ent s gai n
velocity in, Iy [ A fa t | atively faster
li near spee 0:‘/1 ?goéﬂ)rdt?rfsé g f@nﬁ.ﬁ%ﬂe@&%mﬁn@dw rkth‘ia'allry%romanoule}/

radial portion to an inner radial portion of the data disc 108, and thereby disposed

adjacent the data storage surface 122 of the disc 108. Where two or more discs 108
are stacked with spacers forming a disc stack, the airsiream stripper 140 can comprise
a corresponding number of vanes 142 disposed in the spaces between adjacent discs
108 so as to be adjacent to both data storage surfaces 122 of adjacent discs 108.

FIG. 2 is an enlarged detail representation of the airstream stripper 140 of FIG.
1, illustrating the manner in which the vane 142 is operatively disposed substantially
transverse to the actuator 112 distal end. More particularly, preferably the vane 142
has a leading edge 144 with a characteristic arcuate shape matching the arcuate radial
path of the read/write head 120 across the disc 108. This permits the vane 142 to be
substantially constantly spaced downstream of the read/write head 120 for all
positions of the actuator 112; Although a fixed separation is preferable, FIG. 3 is a
view similar to FIG. 2 illustrating an alternative vane 142 with a substantially linear

leading edge 144. In this case, the minimum separation between the vane 142 and the



i ncreased radial distance fromthe axis of rotation. An airstream

condi tioning apparatus 138 conprises an airstreamstripper 140 tijag U@N 2005
support abl ew@%%'ﬁb Jeam of the actuator 112 with respect _to the direction -
of the currents %FI G 1 reference 111). The airstream 8¢VV{&¥85140
conpri ses a nunber of vanes 142 (only one shown in FIG 1) extending
substantially radially froman outer radial portion to an inner radial
portion of t¥d/ e kead12Qis pafrabinat thelvaterinst plirtmarf dd daddjorgenirfbhie dat a
storage surf c.108. Wiere two or nore discs 108 are

Q,rée 12%2of. t he di

stacked wi t A*& RRE e ginpmrepyelociyyisgredtestck  the airstream stripper 140 can
conprise a corregPedi Beks LB vi (ﬁlﬁ t SROseq .| e spaces

bet ween adj acent di scs 188 SO a?g%é&%{]eﬁgn a%see%f‘)%ﬁlgeggtlﬁghéaga st or.age

surfaces 123hayingillf pineality afivams 14DiBterléavéd with ths stadke @ MibR10L6r iBEdiad |
representation of the airstreamstripper 140 of FIG 1, illustrating the

manner in wWiBeh E¥E veneld2 iusized o syhsisntialinil] the etiasgimtwesen sdjixentaticcs al | y
transverse t act ey L distal .end. .Nore particularly, preferably

t he vane 14398.”&1;%03&} %ﬁg}zj?ﬁla“s%%@“eadisﬁﬁ%"t"H‘pES‘%Wéﬁﬁ"%?‘qss’ctl“@l cuat e shape
mat chi ng t h@ndktatatimt b adk sthek BRAbRHY md:b \ ﬁ?‘g across the
disc 108. This perm-ts the ﬁ/aneblfgr{lg gref%@%s\sé% gdnfclag y s;l:e(%))gstant |y spaced
downst r eam eécomimedatedibly aurdssoeiated acmBe? Of ¥anés 1@l positions of the actuator

112. Al'though a fixed separation is preferable, FIG 3 is a viewsinlar
to FIG 2 illustPatiosgutisty filing theapacosdopastecam of thjree/ vaitshepdst 1@futhal | y | i near

| eadi ng edg | bNe moaal nmum separ ati on between the vane
142 and the%%éegi%z%%%Q%fgqjﬁs%%ﬁﬁlﬁ%ﬂf'“ ﬁ%ﬁs‘fﬂ%%%%gn}bé&ﬁ%m te head 120
i s pref er ablly2. dtor bXinpid tHevles 1 4D@cch R Meteyhdl Hlath Sr3iRbARE o tlef aCe 122,
where the air current velocity is greatest. FIG -4 is a cross sectional

vi ew t aken attogier 1Aby derelerating the mie cutredt mennEo® Also, the hames 1P abtia thel ural ity of
vanes 142 interl ei';\v d with the stacked discs 108 of the disc stack. Each
vane 142 i s™éPEgt? 0%6%3‘5‘}?’?#‘13?’?? sphstantiglly bikepboneygmbdedes: tedj acent di scs
108. Althou ' . j . risi.ng.,t di scs 108, it

gﬁaﬂﬁgﬁxg§} tdﬁ}elolﬁgé %Péu?r@l nﬁquJ c%ﬁ&%l?,ﬁﬁer&gwn%)r%s& g tbfﬁﬁ%er-

wi Il be understoo at sc stack co S1 n r di scs 108
can |ikew sdinitsiond wakeTorhaddeidwhitre@n ofthé fiath € 0. PuE&MoRS astgNes 142.

aerodynamic excitation on the actuator 112 is reduced, such as for the reasons above,

then the torque disturbances on the desired actuator 112 movement are reduced.

The airstream stripper 140 can be supported generally by the enclosure. For
example, FIG. 5 illustrates an elevational view of the airstream stripper 140 of FIG. 1
comprising a shaft 146 from which the plurality of vanes 142 depend. The shaft 146
can be provided with a longitudinal opening that receivingly engages a boss 148
supported by or formed as a portion of the base 102. A tool feature 149 can be
provided to receivingly engage an assembly tool for rotating the shaft 146.

This support arrangement, or an equivalent, can also be used to provide a
pivotal support of the airstream stripper 140 such that the vanes 142 can be moved
between a retracted position (not interleaved with the discs 108) and an operative
position (interleaved with the discs 108). FIG. 1 illustrates the operative position of
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



By substantially filling the spaces downstream of the read/wite heads
120, the vanes 142 reduce aerodynanic excitation effects of the 2i5 JAN 2005
currents o uator 112. For exanple, the vanes 1 e the
Reynol ds sﬂggp%g@%tesses acting on the actuator 112 by %’%ré\gﬁ%g/?ogﬁng t he
air current nmean flow. Also, the vanes 142 act in the manner of a flow
strai ghtener device, substantially |ike a honeyconb device, to establish
fully devel &p8tpnspd ilystaiingin broken linssithe opesative pesition obthe simtparessi ng t he

t hree- di negégggé}a}howake formed downstream of the actuator 112.

Furt her nore, the aerodynamic excitation on the actuator 112 is
reduced, such asTHeiirskddeh stiFPeOTID caPRMBore effdBR: WA ulnMLG bR bances on
the desired actuator 112 novenent are reduced. The ai rstlleam stripper 140
can be suppavitheghrgudanoudd the disc 108 endduvinsissamef tHeattuatardddpaguselfl G 5
illTustrates_an el evatjonal view of the airstreamstripper 140 of FIG 1

conpri si ng L€ ishroydgmeans,a statonamy upsianding swfpes tqnsyarsegahe sdgeaof thepend. The

shaft 146 he s g d i . ' ' openi ng that receivingly
engages a bggs 1§%lpésgé%p%{r}?lye&clﬁ yeadé'l’rc(%%gl% &%ﬂg&dg@é aae“’@w%ﬁ“’g&flhe base 102. A
tool feat ur goutéeS. RudtherDshroudin@ VinilRizbihé BGRNAIrBikas 1RBIAREnARaRSSENDI Y t 0Ol

for rotating the shaft 146. This support arrangement, or an equival ent,
can al so be effesginthe epelospred Shepuding else minimiagribs ¢ffects of sheddingwtticessan St ri pper
140 such that the vapes 142 can be npve etween a retracted position
(not interl ﬁes%ew’ff’ﬂ“%w E){:@s ‘i‘b@?g‘é‘h@sa&"%g’éf"éﬂmﬁ'@“ expriled from

(i nterl eavegheWid Riabih &Srilluaes i 415@ I t 36 ative
position of et he a{:rst ream ggsrg?e})lgggrﬁh%%;mﬁ o(%n?éss%gmggﬁ&fslgg 8y cut anay

i sonmetric vilewby midiézikh tiepowke hacessdrd @ Mdinthib Ghe dlsc staklt ataldesidei ng t he
airstreamstripper 140 rotated to the retracted 7 2 5 JAN 2005 WD 02/ 09097
PCT/ US01/ 208%#1oel$peedon, and illustrating in broken lines the operative

position of the airstream stripper 140. The airstreamstripper 140 can be
nore effective %‘ﬁ‘mb‘?‘&apﬁfh°°&“5‘ﬁj%§wﬂi¥ﬁﬂ UFing RIQEESSER SR nd t he di sc 108

and downst r g@hfafeohd® pA&idiA Boud 4% pofiton's8 & baga‘?()f.id[ﬁeall'}",stpé &E‘gi'ozrre_ans_ -a
stationary upstandi ng surface transverse to the edges’of the spinning

di scs 108. Shndbdvergchatctedstis npsdnding pation srgdttioas thatrenthylyahioad g ci t at i on

periphery of the spinning discs 108. However, an opening is required in the shroud
for the actuator 112. The opening is, at a minimum, wide enough to provide clearance
for a medial portion of the actuator 112 in moving the read/write heads 120 within the
desired limits of travel.

FIGS. 7 and 8 are simplified views of a pottion of tile 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 desired 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 demergéd. 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



sources. Further, shrouding |lam narizes the flow and reduces three

di mensional effects in the enclosure. Shrouding also mninizes thg 5 JAN 2005
ef fects of e&?ﬁ%&g vortices at disc edges producing axial forces on the

di sc 108 fro e air currents expelled from the disc BtHE¥V28% oudi ng

al so reduces the resistive drag on the spinning discs 108, thereby
mnimzing the power necessary to maintain the disc stack at a desired

rotational swwer theTeadiinite htade10away GO e Asadtasit fEPEARBNcefRNUT act uri ng
processes, it can be advantageous to provide a shroud as a portion of the

base 102. | de¥peiptionalshoglepratedtiyn. woul d have a characteristic upstandi ng

portion or porti . .entir roud the ri phery of the spinning
di scs 108. HOV\/evfef’Pa,% %@gglﬁgﬁl?vﬁgﬁ{) éﬂﬁgqﬁi cAGtuptRr ﬁ%é’p ARG eYter ¥3¥el t he act uat or

112, The Opeminige Suterdbet Ba LA tisbOHof MR APERAECIrR ance For a

medi al portion of the actuator 112 in noving the read/wite heads 120
within the acuatonidd cho besheuddd afterthedciuatel O and dBostadk 2o ergédapl i fi ed vi ews
of a portio%éof ,tgedgi.s,c drive 100 of FIG 1, illustrating the shroud
formed by tMWSCHdRgyfaeprsirepn ¢qnditioning epnaratus 1 38f Fl@ rleemprisesgn from a fir st

d 150 t : ' L. 154. th h _which th
actuator 113" 5aaRginf Ry e b LRI SR SHO olphRE BHHY ho des r e
i nner t r avelkurfdck 158 disdogsdeabstantifllytRANLMS botde diRads &&_&eaga Tgnd in the

e

| andi ng zone 124. In FIG 8 the actuator 112 is pivoted to the desired
out er tr avelpetmei¢rsusficed Shextendefiorn v fisst ond inteiBectingithe vives th2sf et ack ar e

denerged. Thi ermts enbl y or, repl acenent of either the actuator 112
or the di scagst%ﬁgrﬂsﬁw?réﬂ(ﬁ?@%?‘%g?ndrtg _F%gFP&ePJ&EIIé‘H(.FIeF%ﬂsanﬁ%O permits the
amps. 1 hat TEO RN S B SR R SRR e B B 0 O

read/ wite khmaklss pbadblaway from the disc stack for enhanced nonoperational

shock protection. If, as in the disc drive 100 of FIG 1, the actuator 112
operative outer ¥lGaf & an eplarged datail rapressutpitanaf e portion of the periknetet sueface he porti on

RO T TS S e M e

' perimeter surface 158 to the disc 108 edge at the first end thereof adjacent the
airstream stripper 140, substantially no air will be expelled from the disc stack in the
area of the read/write head 120. By tapering the perimeter surface 158 away from the
disc 108 edge at 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 resultsin a chénneling 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



Accordingly, the airstream conditioning apparatus 138 of FIG 1 conprises

an attaching frane portion 156 that supports a shroud portion corrgriﬁs[];a@ 2009
a peri metery %%Jo&ce 158 di sposed substantially transverse to the disc 108
outer edge. "PHE"Perimeter surface 158 extends from a fPEEPSOUAKSS

I ntersecting the vanes 142 of the airstreamstripper 140 to a second end

to narrow the opening 154 (FIGS. 7 and 8) through which the actuator 112

moves, t her eimprising bpposing plasds sarfudés 162, 168 sbstasisally Ofexthsivdlp Algnas POSSi bl e.
FIG 9 is an enlarged detail representation of a portion of the perineter
surface 158ithtedatapomge yusacesil?2% of heraspsotivti discd A8.nd trapperseddgs 16638. By

closely-fitgi the erdneter .surface 158 to the djsc 108 edge at the
first end t%ggg(gfglélcﬁ%%glxgﬁﬂgéd%%ﬁo _s§t18§ ﬁ‘g’ér Tii%pe%%t antially no
air will becgxns)a i@ By thd Ferdlbne ﬁ&ﬁﬁs Ft& ngge tg\i’%‘{la cg%frfrgg %L@ﬁﬂéer ead/wite

head 120. By tapering the perineter s ace di sc 108

edge at t hedisel®8airedwd tireffetth ef shidingaenicesp ITaesdutdial Riodyaie of t he
ai rstreamwi || xpelled fromthe disc stack in the area distantly

be :
renoved f or fhetiafion effeetypf e sircumenisontbediscs 4p% results in a channeling of air

currents expell fq h | S K in di.r egtj-an oted by arrow 161
But as the gap be '}Allgg%l%rﬁgsf)cgif);&a?mglteg?&seﬁ@f)%a@ek%%&é#&’fvﬂg%di sc 108 edge
grows,  resillhitiafigh Row thebaied Va2l cin BIRRrIGHVED Wi 1hE RhsS1606k Mg rdsiEd | €d from the
di sc stack, the greater 1is the coupling of air currents trom adjacent

spaces, r eskfisitiongf theairstredu steppee 140FThis penitsithel airsttaamtconditidntngmanner i n whi ch
the radially expe 8ed ajr rrents formcircular eddies of turbulent air
currents i-n%’a?tf" a&ibﬁins‘F@%éc"E e enclosyyp and thethegirstreanysisieper 140hul ence is

caused by vghk {6 Q?ﬁ%pgﬂéﬁ%‘ Bgﬁond'ﬁ@%ﬁggﬁateﬁ;{& vqeivsps:,sg]\%'}gg %_rgg (e];:r gCt i) O](c:an

sheddi ng vortices, e alrstream con 1'oni1 g appa

conpri ses aaséeniblyl®Guente aspdcimbdrwithltheom@Rabily fekin@dEMe astlellf sithbses 108. FI G
11 illustrates the fin 160 9 2 5 JAN 2005 WO 02/ 09097 PCT/ USD1/ 20685

conpri si ng ¥¥pd¥tshtheprtusten 113 and dissetack 62 attacBed to thsasert0? abd yiergaiext ensi vel y
ol aned, 37 N R 558 2 vt b RET 0 125, 0
di sc 108 edggethef BANEKREHLRI0R! Fontinuing, 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
sﬁipper 140 in the operative position. FIG. 16 is an enlarged view of the airstream
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



currents, as indicated by the reference arrows in FIG 11, are thus
diverted fromthe disc 108 to reduce the effects of shedding vortd &edAN 2005
Thi s reduce tog)ﬁao%erodynam'c excitation effects of the_air currents on
the discs 108 12°is a cross sectional view taken BFEHYVRES 1ine
12-12 in FIG 6, illustrating how the vanes 142 can be interleaved with
the fns 160 in the retracted position of- the airstreamstripper 140. This
pernits t hethaioperativepnsitimmniites tha tabgportiop P24 13 etifagd 3 deBecbBe kgl | €d Wi t hin
the enclosure.and then the airstreamstripper 140 to be noved to the
operative pB¥heR Y. Ithexoperative positindhetptylyds tepivinghpuetaingd avithindles e bl y
sequence as | 4 : . actabi it eature of the airstream

stri pper 15%&t E?Z‘ra%ttﬂg s{pﬂ%égog?dl’fl:lt%gféﬂimgﬁag%fl%?ggﬁeﬁﬁﬁwt%t’t]ﬂéc hed to the
base 102 and nermedi6 fufthdemord Mlustrbs's@aR3hdiE h¥nnet ﬁﬁu@ﬁhﬂﬁ 112 and disc
stack can be nerged and installed together to the Pase -deck 102.

Cont i nui ng, aitstreana stripper é4thin piyotil noenienty Thp pieackitgifarS Gortibs 136vaR fRosi ti oned
to the base 102 with the airstreamstripper 140 in the retracted position

(FIG 14). TREPE; fomprisesn fending sioparimenter { fsomprsinglan epeping (noper at i ve
position ( : : I gn-for-manufacturability features can
be provi ded.mglg:ég)r ﬂ‘%@éﬁ’p‘ﬁéﬁmﬁéﬁ% Féeigmggﬁ r%%%ﬁ%iﬁ"%ﬁ?f’ %ﬂ?ﬂ" general |l y
positively posi tAmthet &ighifsrahin@fibhuraility R protfled Rr {0GiRAKY at i ve position.
FIG 16 is an enlarged view of the airstream stripper I40, wherein the
vane 142 coffjsehingfarml 6 podiedofie piptredny condigninpaipamins 138 inglley engages a

sel ected pOént' on of thﬁx basg. 102 to_limt. fgrther rotation_after reaching
the oper at T7ESE8 21thovs fre nagd fpi separate Easigners: siob astreededifesfonsrs| FIG1% eat ur e

provi des f ofiiufifassh b¥EhDsed hofd M 0 St T r. 140 in the
operative positi on;b I'n Eltghﬁlfgwghretag%g%%@g?ﬁoé%%%ﬁnr@g%é%w (%Hdi tioning

appar at us 1@8 be opquativelydintemposed betwetinie 8y 102GndBE B&er 1040 The Wikl has a
detent 172 forned therein. The shaft 146 conprises a tab 174 that is
recei vi ngl ylr@nggsan by nrpyidedswith age pemere loeatingiahs 478 gonoénditheecdiandt r eam

stripper toward 10 .2 JG%I 0 02/ 09097, P S01/,20685 the operative
posi tion cael{}%é’gmto eelo%agﬁg ﬁ'@gﬁmi‘? ertCB‘Qg‘ﬁﬁﬁfgg’% &dffect the spring
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 fasteneés.

FIG. 18 is a cross sectional view taken along the line 18-18 of FIG. 17,
illustrating a cavity 186 formed by the attaching fraxﬁe 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 another

alternative embodiment the airstream conditioning apparatus can be used in

11



portion 170. In the operative position the tab 174 is receivingly retained
within the detent 17% as -the spri n]g poLtion 170I Ireturns to prelssi nglmwezm15
engage agai Qs tab 174. FIG 16 furthernore illustr an alt érda
manner of s{t}lr?r%)}){%%ng the airstreamstripper 140 in pi vg{:"ee(ﬁsor‘@({?%ent. The
attaching franme portion 156 can, for exanple, conprise an extending

support nenber 176 conprising an opening (not shown) into which the shaft
146 is receicoinbightionvebthai dissdrifolavingtaapindie motoe foition opositets that shown

design-for- ' feature provides for securing the attaching

cturapilit ] S i
frane 156 pgﬁlﬁ)i’%ﬁe‘ﬁ  asTFany pQnditioping eRpetals isiséfeetivelaupsitgam 0BBe i n t he

encl osure w . e st eper.s as t hreaded
f ast eners. EF%&%IIEF??J&E%&;@E@ g Bgtﬁ%naqffm%er%atﬁp%nﬁ% ea@?@;\/ of the attachi'ng
frame 156 in thelnsamfely, iaiptibedconditiof epp@atQPBURLIbAE kF alaBfa €T POSed bet ween

t he base 102 and the cover 104. The attaching frane 156 can be provided
Wi th one or stemge systsouisichgs 160 for at@watingdirecemdyhatmivesxeitdtion effidts ofsie or nor e

| ocating tabs 180 at the.,ather end thereof, ich align with -
c?{reﬁpgndi ][?6“ eﬁtﬂg?tggwftﬁn?_ﬁfaﬁtﬁg‘é’fgﬁég‘?%(fq\gga%lé)é}%ﬂ%%n“g@ﬁm:ggnhg; ;26
attachin V. [ er

enl ar gedgporc ?%0184“% s‘gc'?r&%g 62} &f@%%gﬂﬂlg%rggp%ﬁ%ﬁ%&%vﬁaﬁo4 when

attached t o atthetot(msh ad D12) subponting & ebd/¥eitehisdeBlySduch A0l 20FiRARE 182 to a force
that is transferred to the attaching frame 156, thereby urging the
attachi ng f Fefdiee abweiing ralgtionskip. base 102. This cooperation of the spring

182 and tabs 178 80 provides .the necessary .attachpent forc n the
attaching frame {hfg;aﬂ T ?D chpgﬁﬂgn%aggﬂatp%@ngg Fﬁ%"é‘”ﬂsﬁ?{rbﬁ%@g{ é‘ﬁ?‘e 18 is a
Cross secti Qu§40) yaviyy 4 @ider Fvaid (dubieas! 1l I.LFustrating
a cavity 186 for)rre‘?ygby t he attacﬁi ﬁgasflﬁﬁab%se%%%gt a?ﬁ%:lg\th%é%né?e\%#\gl y

support a f idiscesmddmterposedithereh@Beenladjacenedisdst Prefordblyy the @afieoste @Rpdsed he vane 142
(FIG 1) can be extended radially inward fromthe term nal point shown in

FIG 1, sucHubsiatellytansypise toithensh of thetrppd/wrisphead extendingaadiallygerossithends

adj acent theg_l S so.as tq.relatively. increase the air
funnel i ng e??%g{ggg&%?%g&g%@%@ ggﬁh&%‘dmef@%a{ﬁr%wgﬁﬁtdﬁ& I n anot her
?Ilt \e/&) ngt2 } ggoggbodﬁerm@&eathaﬁ&ﬁﬁgra@mtﬁmh&r&h@:mownél%aar&w;ﬁre&ﬁn be used in

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 mi).:ing 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 interse;cting 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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2 5 JAN 2005 PCT/US01/20685 conbination with a disc drive having a

spindle notor rotation opposite to that showmm in FIG 1, where tife5 JAN 2005
ai rstream conditioning apparatus is effectively upstreamof the actuator
112 and norwopas20pTtul arly upstream of the read/wite hehdr/ai206n sunmary,
an airstreamconditioning apparatus is disclosed for a data storage
system (such as 100) for attenuating the aerodynam c excitation effects of

air currents gepgrare it hi . dat a_st ack a discs, (such as 108)
spi nni ng under tﬁ%’r coﬁl?ta}r{\%qcmggaglaérjr%?ng?ergsgﬁ%%qg@q@%g)"?mﬂ?@“&&a di scs spin
oper ati vel y engigeableagithitfle sticldsurd Providinig 4 A hi@ichi &l fohce?R tHelameSMBRPHLL | NY @
read/ wite assenbly (such as 120) in a data reading and witing

rel ati onshi clasyee. ai r st r eam condi ti oni ng apparatus can include a

downstream stri pper, (suc as .,140), having a nunber of vanes (such as 142)
associated with g ﬂ{’fﬁm ﬁ?ﬁﬂ%«‘é&n ughuaserouscharacterisiessded t her ebet ween

adj acent di S8 5@;@@&%# JdiiGe £ g substantial |y
transverse to ttﬁgspath 0 ¥I{1?1e rgﬁ?%ip%g&ﬁglg%%gﬁﬁ%ﬁg?eﬁde?@%% 8 across
the data difsregdingniesciption) togetheramtihaletalOstithedfruétire ahd ful@RA of *iosd POrti on of

the disc. The airstream conditioning apparatus can furthernore include a
downst r eam eHppdimentsefithe igvension thisdisclaety it iHustrativerpnlyasndzcbangesmaydher st r eam and

reduces aer am c.. excitation on.the disgs and the_ actuator assenbly.
The shroud G RbL SHGIAIE M Bfheibe e nls B dievatsl St makdee

subst ant i al lpynGglesdrenreeitinveRtidn& the biCexteR il Viendedtt t1 NG

edge-t o- edgtla) reﬁgati onsrr]i p to guide the e;g{;ﬁ?gagedgﬁyﬁﬂ%zﬁdégﬁ?%aamy fromthe
di sc st ack nwatihgoftthatesmsrig which gierappemdedechiiias 4ré enprdsied. Bpagasplbahareen

adj acent discs. The airstream conditjoning apg}gr atus can furthernore

i ncl ude a f FfandRlaseRent of the sisyreamp ponditionibg appeiptug mepway 9dile e (such as 102)
of the data .a0e n S or td n in turn, . the airstream
stripper. The %@ﬁégsu@é%&uﬁﬂ%ﬁagaénea ‘%P%%‘H’ x?i&@gﬂdeg@ngl% ﬁ'&é‘fqpﬁ ‘a
perimeter supifingrehespitientanichiidnl Yn AddBIEVRAGR UR phdiGredhBodilntage di-sc outer
edge and the fins, and intersecting the airstreamstripper. The frame can

i ncl ude supgesctibadharein i¢ divecteddsa doyBisirdaFG)ripperrasemblydfort 4 digp drive  ai r st r eam
stripper in m)vgma,nt, et ween acp otgerative osition and a retracted
fed b

position, &WEM R il grrred 55 slglledsin ghe art thef the gachings obthpv el y
retaining thesgh [SIHGA BrYe"abR8 %o 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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in the operative position. 12 2 5 JAN 2005 WO 02/ 09097 PCT/ US01/ 20685 The
frame can include a bias nenber (such as 182) that is conpressingiRy5 JAN 2005
engageabl e wit encl osure providing an attachnment fgrce on the framne

wi thin the Wgnogl %’gﬁr e. It is to be understood that eve_nP T{8§?§1’H“ mer ous
characteristics and advantages of various enbodi ments of the present

i nvention have been set forth in the foregoing description, together with
details of Whetistlaimetdds:e and function of various enbodinents of the
invention, this disclosure is illustrative only, and changes nmay be nade

in detail, espedrd&rsisamsopdiioningappaatuyfor pdata dpraeedevisnfienent of parts

wi thin the Yoy : dnvention to the ful xt ent

i ndi cat ed b?/t&%égiﬁ%ﬁﬂgggmgjener gﬁxagaﬁé'g%agﬁgg%tst%edg{”ﬁ ?‘?énﬁoﬂel\ﬁ%}hﬁﬁatf‘he appended
clains are sxpgaksiechavifyan@xeoRteSupioitg abtéithgdfd sPRIRE BRERd 81 t he _
airstream condi tioni ng apparatus may vary while nmaintaining substantially
the sane f ufrsiaiosaparativplyinterfasing inefeta transfyr felationshipcths gppetvariatludigy rit of the
present inventi ﬁn. L n additi.on, althou preferred enbodi nent

h.th
described h&HEPR™ S“&W%W&S?%aﬁ%mgw MestreRR 08 the ALRORIYIh for a di sc
drive assepiafo e ditbdton BEHERREGRLA! f‘o(au&){bgfgn(g?&at?ﬂlé!d&sl elqLfalde art that
the teachings of the present 1nvention can” be app i‘e¢ 10 e syst ens,
like data stubstagially ediallpfromen btk redislipoftion Sy:mliiEbradBBsofortdfdelaiser i ters, or
optical data storage systens, w thout departing from the scope and spirit
of the present invention. 13 2 5 JAN 2005 WO 02/ 09097 PCT/ US01/ 20685 What
is clainmed is: 1. -An_airstream conditioning apparatus for a data storage
devi ce for attéhua%?l?%mﬁﬁé’?gl@fnogy Eiie eevﬂg?‘tsagl’???fi%‘?’s%“ﬁn}éurrents on
devi ce conpgaenksto i BSat@dlarihe hhfage device having an encl osure supporting
a rotating data storage disc and an

-}

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 fhe 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.

14



actuator operatively interfacing in a data transfer rel ationship, ;Be
apparatus including an airstreamstripper conprising a vane supp aQA@ 2005
downst ream ctuator with respect to the directi air
currents prggﬁ%e 9‘11?31y the rotating disc, and extendi ng g%ﬁéﬁqg%Bg%lly
radially froman outer radial portion to an inner radial portion of the
disc. 2. The apparatus of claiml wherein the vane is disposed

substantial |y tfabenapparetus of claimi3stheteindheifrafe dobprices b bk Bembez. The

apparatus of claim 1 further conprising a frame supportable by the

encl osure t KSEPreFSPely fugagealie, WEh the enqlpsurs proyiding pma dorce ertibe f r ame
conpri si ng FaaRkRMth hdelidiB9 @ perineter surface substantially transverse
to the data storagetglsc outer edge and intersecting the vane. 4. The
apparatus of claim3 wherein the shroud conprises a fin defining a planar
surface extending fromthe perinmeter surface and substantially coextensive
wth the data storage disc, and further conprises an edge substantially
transverse to the planar surface and closely matingly parallel with the
data disc-outer edge. 5. The apparatus of claim3 wherein the frane
supports the vane in novenent between an operative position and a
retracted position, and wherein the frame conprises a retaining nenber
retaining the vane in the operative position. 14 2 5 JAN 2005 WO 02/ 09097
PCT/ US01/ 20685 6. The apparatus of claim 3 wherein the frame conprises a
bi as nenber conpressingly engageable with the encl osure providing an,
attachnment force-on the frame within the enclosure. 15 2 5 JAN 2005 WO
02/ 09097 PCT/ US01/20685 7. A disc drive, conprising: an enclosure
conprising a base and a cover; a disc stack rotated by a notor supported
upon the base;
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an actuator supported by the base and having a distal end noving a data
transfer elenent in a data transfer rel ationshi pdvmth a data storg@gB JAN 2005
surface of “;ohﬁ c stack; and an airstream conditioni

supported by t /é)gﬂg?lcl osure conprising an airstream st r?gﬂﬁgﬁﬁﬁ%st ream 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
airstreamstri ppé{Ad@mﬁnvese@npnsmane extending substantially radially from

an outer radial portjon to an inner radial portion of the disc stack and
adj acent the datgrl TCOFYG comRIising @ base spdP ¢v&Hosed substantial |y transverse

Lo the actuator st Bhotiea By TG dsbec LhoiGnfpegl 2 7 her el n e

ai rstream condi tionl ng appar rdud defining a perineter

surface substant am&dn;atow@psmarbametvasetda&hwdlﬁae%meﬂﬁg%da%ﬂge and
intersecting the vane. 10. The disc drive of claim9 wherein the shroud

conprises a fin exténderelgmentioadatiheanser ielatiomshipstithfagicta sertgs afats al | y
parallel with the d%ﬁl(e:dlscs & aanG

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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