5 JULY 2006 -1 DI SC DRI VE HOUSING WTH AR GUIDE Field of Invention The
present invention relates generally to disc drives. Mre 5 particularly,
the present invention relates to air flow direction within a dfEeLY 2006 ve.

Background of the Invention A disc drivejis typically built with the
intention of providing an 10 internal environment w thin which the various
conponents of a disc drive nay operate. It has been shown that an internal

environment with high pISUDRI¥EHOUSBIGWITINAIRIGUADE an adverse i npact
on the performance of a disc drive. Therefore, various schenes have been

devised to reduce particulate contam nation, and sone of these involve the

use of a filter. 15 In the disc dgl g there is generally one or nore discs
designed to rotate during drive Efé LfiloNentioRe di scs nay be arranged

O o Yeed f 00 e AR Rllol BB BY SUCIEIBIMBRE, I o8 51 20k

is displaced fromt center of a su rectangular disc drive

housi ng, 3 eaphftiuldrdpithé Present GhdirtidnereBitbsIBS ik o HirePSon AEHiWA 48 heads
across surfaces of 20 the discs for reading date fromor witing data to

di scs. As thdridesc stack is rotated during drive operations, it is hoped
that the air novenment generated will at the sane tinme provide an air flow
through a filter |ocated adjacent the disc stack so as to facilitate the

entrapnment of particles by thﬁa%‘{%'ﬂ{lﬁ?'ﬂfémi{:ﬁg‘e}{eﬁ’{ﬁ?nhomver’ may not

achieve the clean-up rate requirt ! nal environnment to
remai n suf ficient Aydiéd @8vefs B¥iddl ﬁlﬁNitﬁQﬂéﬁ%ﬂﬁBﬁ%%Eﬁ?ﬁ%ﬁﬁDre’ there

may be certain "dead" spaces,” especially at corners, e ar wil
not be rlépl doeenblentieonyaart etthin arhich theovaribecasipgnentsidf katisd drisgch
corners with the intention of maximzing space utilization may

unf or t unat el PRREPETHR 1 bpae been shewatthahan intewtal eavgeapnent with high

particulate contamination can have an adverse impact on the performance
of a disc drive. Therefore, various schemes have been devised to reduce
particulate contamination, and some of these involve the use of a filter.

15 In the disc drive, there is generally one or more discs designed to
rotate during drive operations. The discs may be arranged coaxially to
form a disc stack which is mounted such that the disc stack is displaced
from the center of a substantially rectangular disc drive housing, leaving
room for a rotatable actuator to bring read/write heads across surfaces of

20  the discs for reading date from or writing data to discs. As the disc stack is
rotated during drive operations, it is hoped that the air movement
generated will at the same time provide an air flow through a filter located
adjacent the disc stack so as to facilitate the entrapment of particles by the
filter. This alone, however, may not achieve the ciean-up rate required for

25 the internal environment to remain sufficiently free of particulate
contamination. Furthermore, there may be certain “dead” spaces,
especially at corners, where the air will not be replaced by the generated air
flow. Locating a filter in such corners with the intention of maximizing
space utilization may unfortunately have an adverse effect on the efficiency

30  of the filter, which in turn may result in poor particulate contamination



30 of the filter, which in turn may result in poor particulate

contam nation 5 JULY 2006 -2 control. The follow ng description sets forth
how enbodi nents of the present invention can provide a viable BH/LX{2080 to
these and other problens, and offer other advantages over the prior art. 5
Summary of the Invention The present invention relates to an air guide for
use in a disc drive such that air flow can be redirected to i nprove the
efficiency ofoardli!ter located within the disc drive. Enbodinments of the
present invention 10 provide for an air guide having air guide surfaces
that, in conjunctThafelldwingsdesesptibntshs fdridchaivienebddinsmgoef dree confi gur ed
to channel air flow off a spinning disc, through a filter, and back into
the mai nst r eBIASERY INVEBtON TAR Prayideg yiablermejutien fothesa aad ather nt egral uni t
wi th either th%li nner C{mﬂ'or surface of the g‘gver or, of the baseplate, or
both, such tREC§He 3G OHeR ALehAgvARtagss QHer B PAT of the disc surface
and provigde an effective channel for air flow without the need for

addi ti onal assenbly processes during mnmanufacture. The air guide surfaces
extend arcuately fromthe fil tSQumeiaryRs the Theéntiswpport, form ng channel s
that have increasingly |large cross-sections the 20 further away fromthe
filter or the filthke prasppbinyventina relatesitoan aingofde fos uaein gudised@reour ages

|oroved ai Lt T UIDADE. LAt 209, auelds, g Lorrmt L pper - dead”
Inese 200, Vabkaus GRSl SMLtEre TnRLin g BT IRER MRS | |
fol I owi ng dejraividdfctescdit phidehantg agvh e 8lirfabés s aficahprthcdOAWNES .
sides of the disc drive housing, are configured to channel air flow off a
spinning disc, through a filter, and back into the mainstream air flow. The
air guide may be formed as an integral unit with either the inner major
surface of the cover or of the baseplate, or both, such that the air guide may
15  extend over part of the disc surface and provide an effective channel for air
flow without the need for additional assembly processes during
manufacture.
The air guide surfaces extend arcuately from the filter or the filter
support, forming channels that have increasingly large cross-sections the
20  further away from the filter or the filter support. The orientation of the air
guide encourages improved air flow through the filter and avoids the
formation of “dead” space around the filter that may reduce the efficiency
of the filter.
These and various other features as well as advantages which
25 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. 1 is a plan view of a disc drive.

30 FIG. 2 is a side view showing one embodiment of the present



Brief Description of the Drawings FIG 1 is a plan view of a disc drive.
30 FIG 2 is a side view show ng one enbodi nent of the present 5 JULY 2006
-3 invention. FIG 3 is a plan view of a disc drive housing colfornmdae
according to one enbodi nent of the presefit invention. FIG 4 is a plan view
of a disc drive housing conponent according to 5 another enbodi nent of the
present invention. Detailed Description FIG 1 shows a disc drive 100

i ncor por at i nghwegiognbodi ment of the present invention. There is provided a
basepl ate 102 to which rran?/ of the 10 various disc drive conponents are
mount ed. The baseplGt®israplapeviparaef aodist deiveitasisiing vemponentraycwhdiog toncl udes

a cover 104 conpl enent ar the baseplate such that these two disc drive
housi ng conp8ﬂ%ﬁf’§’ eﬁé&%ﬁ%ﬂ“’%@%@%n encl osure and provide a
relatively contro . i nt. for the qther dis rive gnents. 15
Fastened to an ouﬁe(?e'd‘lrrlgj gﬁrﬁaéﬁjr} acéef 0 i Hélvsggoélﬁfn Ceorﬁggléerbtrﬁcﬁ&re%nggf)r cuit

board assembhyothepbrmbHNMEnPBf Ml SlaséMShv&htiéhe circuitry controlling disc
drive operations may be found. A ‘'connector 108 is provided for

comuni cati on between the circuitry on the printed circuit board and the
circuitry within the enclosure. The circuitry may be di sposed 20 on a
flexible printed circuit cable 1@Gt41]§§ﬁpﬁ§“ﬂ?6ﬁnt he connector to an

cctator 117 TIERALNS LORUES, PRSI Dhe L LBl ARAFI 2,1l o
120, are o pasest ahonaon W o orsuask afovel eoridenmmpuntie 11 us
act 10 various disc drive components are mounted. The baseplate may be part of
the disc drive housing which includes a cover 104 complementary to the
baseplate such that these two disc drive housing components 106 may
together form an enclosure and provide a relatively controlled
environment for the other disc drive components.
15 Fastened to an outer major surface of the baseplate is a printed
circuit board assembly (not shown) on which most of the circuitry
controlling disc drive operations may be found. A connector 108 is
provided for communication between the circuitry on the printed circuit
board and the circuitry within the enclosure. The circuitry may be disposed
20  ona flexible printed circuit cable 110 leading from the connector to an
actuator 112.
The actuator includes support arms 114 that supports a voice coil

116 adjacent one or more magnet 118. A top plate and a bottom plate 120

are arranged above and below the magnets to close the magnetic flux.

N
(6]

When current is passed through the voice coil, electromagnetic forces act
on the voice coil, causing the actuator to rotate about its pivot 122,
swinging the one or more actuator arms 124 that extend from the actuator.
The actuator arms generally extend in a direction opposite to the direction
in which the voice coil support extends. Attached to a distal end of each

30  actuator arm may be one or two suspensions 126. Each suspension carries



on the voice coil, causing the actuator to rotate about its pivot 122,

swi nging the one or nore actuator arns 124 that extend fromthe actuator.
The actuator arns generally extend in a direction opposite to TH&EYR%P%ection
in which the voice coil support extends.gq Attached to a distal end of each
30 actuator arm nmay be one or two suspensions 126. Each suspension carries
5 JULY 2006 -4 read/wite heads 128 at its free end. Data and control

signal s are cead/ivedtedneads|1@8iablits fiel atide Dath bAadicontrabbighabeiraraniédenr ead/
wite heads and the printed circuit board assenbly. Disposed on the

actuat or or 8esibs printed grquiteablesetivees the peaskiwpiite headsfand tepl i fyi ng

signal s that ar ein arried by the flexible printed circuit cables to
the printed Bflpg‘iﬂb H%‘ﬂﬁﬁﬂaréfsasséﬁ%‘l V- Hﬂﬁeéido’?g‘q%‘gﬁ%é)ﬁloé’leé)fit €a disc
stack 130 th LG ' : . j . .1 he use
of a disc cl géntﬁh%f?gﬁﬁs gﬁéﬁgﬁgéf‘%ﬁéﬁ%ﬁ& %nl%gg %& grﬁéﬁégg}én%‘?sc in
the disc 3iri b thd flexiblecprinrsiecirduiecabl&ad the PrimedtRbuit boardgaRhM®IyY coaxi al
fashion on the spindle notor. 10 The disc surfaces 136 may be forhatted to
store data al ong Mewvinted tythechaseplhate isca disasksk 1B30rthagindhides aogise 282 ons, t he
desi gnat ed read/ G\F,Haite heads are held in proximty to a correspondi ng di sc

surface and, MRUNtGLqR spindle materby ghe yeg %réiﬁcﬁéamﬁélé‘lflrno‘?fﬂ%‘? witten to
(he, tesined 4 ek R BORERLALE B35 Ul BB ARbLT

surface 150 ener al déf1 nin

stack may betheRRSdstdre Agshied in %’ge?tfefasllé# cdb@ANhE1E oA R Bk sPindIB ‘?ri@%?epl ate

such that the disc is nearer to two the four corners 156, At one
of thesdOnedfler disosnefnses 136 mapbedormattéd ko stors dppoalong HdmiFalyfi | t er
support may be forned together with the baseplate as a unitary article,
and i s for mE@TEeNSigopRS. Bruringdiiye apemtibnstthe depignatebraad/matitesupport  may

[nelude w0 Canesl oo Bl SR Al Rorend sl ar Lo, heymer
corner of the . Haskp ld%tcfmafyat% RAGFYEN dOMHERSo the desired track.
The baseplate has a substantially rectangular major surface 150
15  generally defining four corners 152, 154, 156, 158. The disc stack may be
positioned with an offset from the center of the baseplate such that the disc
is nearer to two of the four corners 156, 158. At one of these nearer corners
is provided a filter support 170. The filter support may be formed together
with the baseplate as a unitary article, and is formed to support or retain a
20  filter 172. The filter support may include two opposing slots substantially
perpendicular to the major surface of the baseplate. One of the opposing
slots 174 may be formed at a corner of the baseplate, facing away from the
corner. The other opposing slot 176 may be formed adjacent to the disc,
facing away from the disc. The filter may be formed for slidable
25 engagement with the opposing slots, and thus be retained in place by the
filter support. The orientation of the filter is chosen to maximize the
utilization of space within the disc drive, and at the same time to present
maximum surface area of the filter to any oncoming air flow.
According to one embodiment of the present invention, there is

30 provided a disc drive housing component with an air guide 180 formed as



corner. The other opposing slot 176 nmay be forned adjacent to the disc,
facing away fromthe disc. The filter nmay be fornmed for slidable 25
engagenment with the opposing slots, and thus be retained in pl aB&dY2po4¢ he
filter support. The orientation of the fglter is chosen to maximze the
utilization of space within the disc drive, and at the sanme tinme to present
maxi mum surface area of the filter to any oncomng air flow According to

one enbodi Medhe eitabe afticde cTHe difganid @Ry B \RiMped ASmRhe¥hRRGhaerbSC drive
housi ng conmponent with an air guide 180" fornmed as 5 JULY 2006 _D_ one

unitary arti oresal thabisaisedgoifdenrthy dire drivenbedsihgeompmmesandltetmattvelf, net al
that is used to formt hg di sc gri ve housi ng conponent. Alternatively, the

cover and t hglea‘?qveéﬁf‘éé R&{F ga‘é‘ ﬁﬁ@éhe molded ﬁﬁtad%f}ltaé_ytair@flé trorg meiat al or
pol yrmer. Useopfagbﬁ{\jﬁ%. gl:srﬁrg)rf ??&P(Ei%%%e Lﬁsgﬁgrgﬁu 2?2}6 Mitﬂh@%@%@ﬁ@?' r S

gui de features y and spee uring pro because

fewer 85353nbg-Mid%rf@§ﬁ§§§$vdM>&”sﬂn§ﬁfyﬁﬁ¥&§%@d/mp%dfﬁcﬁ@f bibcERRES,
i mproved conponent tol erances nmay "be achi eved. Optional Iy, an air guide 180

of the presehéecause éawenassemby proasskesomouldibe hasspdgt enddn cadaitatases, by t he
dotted lines in FIG 1. The air guide is 10 di sposed on the inner major
surface of tWéPB%Y@QFﬂOé@IéOWYttﬁO]&mIM%@%H be gehigged.sur f ace 182 ext endi ng

Toget hor wi1h b {PPEDTal et sye L Bhent ke Rptolfocfiifae ©
surface for nfheddsbpte @?ﬁﬁtg&%&ﬁé@ Hoftel 1{]e3%h Fh%gfig{}% {111(% gmdé fie disc to

the filter support. Opti irst arr gui extends 15

arcuat elyy, fdieposdikor thé ﬁmestm?@f $urf@uwedfdbe baseplhkowithvibfirst adgdille first
side. A second guide surface 192 extending fromthe inner major surface of
the basepl atusfdcerl8R exterslingdubstantially pegpdrsticdar td theinwer magorsecond si de

194 of e Sasenl e, Leatiag, e omhe (] Ler SUBRRLL O LIS B on
197 during dfjoygir guide surface forms a first channel 186 for air flow, leading from
the disc to the filter support. Optionally, the first air guide surface extends
15  arcuately, from the filter support towards the disc, away from the first side.
A second guide surface 192 extending from the inner major surface of the
baseplate forms a second channel 196 for air flow with a second side 194 of
the baseplate, leading from the filter support to the disc. Assuming that the
disc is made to rotate in an anti-clockwise direction 197 during drive
20  operations, the air flow generated by the spinning disc would be guided
through the first channel to pass through the filter and then be directed
away from the filter. A third air guide surface 198 contiguous with the first
air guide surface and the second air guide surface may be formed such that
it is substantially parallel to the inner major surface of the baseplate.
25  Alternatively, the third air guide surface may be inclined with respect to
the major surface of the baseplate. The location of an air guide of the
present invention is shown in dotted lines in FIG. 1.
According to another embodiment, the air guide is provided on an
inner major surface 200 (FIG. 2) of the cover of the disc drive at a location

30 indicated by the dotted lines in FIG. 1. When the cover is in assembly with



20 operations, the air flow generated by the spinning disc would be gui ded
t hrough the first channel to pass through the filter and then be directed
away fromthe filter. Athird air guide surface 198 conti guousSJMif¥200he
first air guide surface and the second gir guide surface may be fornmed
such that it is substantially parallel to the inner major surface of the
basepl ate. 25 Alternatively, the third air guide surface may be inclined

W th respect tHebbasepkitaH]yoiisesofiscades 202 bhetHeasapemhe mddyairk9ené igerof an air
gui de of the present invention is shown in dottedlines in FIG 1.

Accor di ng t omajentdvefacerdbdle pever facdsghaiimtegior dé thesdise dviveeditbrthenir i nner

maj or surface 20 Fl 2) of the cover of the djsc drive at a |ocation 30
i ndi cat ed by%ﬁ@qa tﬁg’a‘eﬂ Hiecfilter sargors Tharmingukis Wspered an fhe ssenb| y with

2006 - : . . eni
measures, 1 R THne o e tinerialth S S6F MU PE ReMAVIBERER' o (e

di sc drive wilh of e Badepldtt] £1frdt aerBhaide BaAMacs Rstndd 4 Fiedt chdRROIdf. The air
gui de di sposed on the cover protrudes fromthe inner major surface of the

cover. Toget graduailyleardasiregg crbssbettionf for hir fhmsephdirg franf thestisato thgui de
surface forng a first channel of Q)kgr adual |y decreasing cross-section for
1

air flow, | cdldemypRah@pléonalle thefirsiair guidesurfagppyiends eptuaselyl frpm t he
first air guide.,surface extends.,arcuately, .fro .he fjlter support towards
the disc, gmgvef}lfeaﬁ]upﬁ_grtﬁowsqr §flbee.&s‘?’haewé'fr°§’bﬁbee}”f5§rs’t er incl Eges a second
air guide Surfacel"l‘x@aﬁigﬂ?@éﬁﬁ‘thé'rQn@hd%s 5%@&@1#(:1 Qir%&@?ﬂﬁ%e its.rcﬁg%(gg?—: first

e f e fir ul de

air guide surface and nerally faces away from st air

sur f ace.10Theatsemadial dHiplagerheet foif thedirgt it Luikdssdrifam dfbgémsally f@jesr
surface of the cover. Together with a second side of the baseplate, the
second air cpwaeirom thekbrst eirrgnide setfeerl Thelsenord abfgujdaedudfaty i ncreasi ng

cross-section for,air flow, |eading fromt 15 filter supposrt to the disc.
oLt onal 1y RIRUeR Gram 4he inpiet GBAIGT PRHEG Shieiayer BRI By om ¢ he

filter s Upp%re}':orrlc?g\@fedo? tfl@ ‘Bagjeip?gt'e, ﬁ'lvées)écgﬁcﬁ) I élﬁdg %ﬁ?ﬂge forms a second

channel of gradually increasing cross-section for air flow, leading from the
15  filter support to the disc. Optionally, the second air guide surface extends
arcuately, from the filter support towards the disc, away from the second
side.
The first side and the second side are substantially perpendicular to
each other, and meet at the corner where the filter support is located. It will
20  be understood that the first side and the second side may be defined by the
cover which is adapted for assembly with a complementary baseplate.
References to a first side and a second side will be understood to refer
generally to respective sides, edges or walls defining the limits of a major
surface of a disc drive housing component. A third air guide surface 198
25  contiguous with the first air guide surface and the second air guide surface
may be formed such that it is substantially parallel to the inner major
surface of the baseplate. Alternatively, the third air guide surface may be
inclined with respect to the major surface of the cover.
In another embodiment, an air guide 180, 180’ is provided on both
30  the cover and the baseplate, as shown in FIG. 2. Optionally, each air guide



side. The first side and the second side are substantially perpendicular to
each other, and neet at the corner where the filter support is located. It
will 20 be understood that the first side and the second side WHYLY906
defined by the cover which is adapted for assenbly with a conplenentary
basepl ate. References to a first side and a second side will be understood
to refer generally to respective sides, edges or walls defining the limts

of a major snlEdesa tird afh AGdEELMRCOPIE 198" GampRRRBiwith thdtdspedtive gui de
surface 198 25 contiguous wth the first air guide surface and the second

air gui de sufitsteér gusle sveface (netdshsawet) arfthsecondiagr guisket warfacall9g, P al l el to
the inner major _ syrface of the baseplate. Alternatively, the third air
gui de surf acggﬁé}yraéur FRCeiSHERCROf the a5 guide op theovRTj oML A%t t he

cover. In an e ' i, guide 18 L ovi, ded aon both 30
t he cover an%%?ﬁéh%lgggghﬁg%uggycgﬁg\%lg!c%vglﬁxgiﬁg&a[chg%gﬁ f\;lill,tgresélé?rf) Oélp'r gui de
5 JULY 2006 THe tHigd dttesyidelshiifade BF theddit @8iddi6h BeEbdstBlatd Way ONL I guous with
the respective first air guide surface (not shown) and second air guide
surface 192, irttiged awiyefrohi thet iaher gujatesusfact af thobaddpdataias igui de on the

cover is inclined awaé@ fromthe inner major surface of the cover as it
appr oaches t #p¥orches thefgasupportrie otharwordsy thaihird aigguideswifacane air

gui de on the_basepl at.e be .inclined away. fromthe,j ¥ jor surface
of the basepﬁr’&y}eg%rafif‘apeg%tﬁw&&éﬁggef‘??é’ef’ﬁl‘fffé}sc§ﬂg€68?§3é'aﬁgo?¥gr words, the
third air gui : t t i | SC
surface 136,5}%%‘8'% ngésaﬁ% fﬂg%}épl g) gﬁ%gﬂ? ﬁ’et%g ﬁ%\ggﬁg%%p%r?tﬂ 5&?&%%@’9

nai nst r el afhie shliingetier Alagbdyivifel hovapironi @ dissandrydibectdivert ed away
fromthe disc and redirected through the filter in the filter support
before it i sthreugh theifibedin thetfiter smpipost befar 4ils fdintwodwped tatheous air gui de

f i ved tricti f h [ th ir_ fl
ts (L)II’ a\?gfg PL%‘&?@&%@% %l\éﬁgwt %%gsva;ilo%sla?rngui%re sﬁr&ggse p{‘orlgde aecu%xlféd ow s as

constriction for channeling the air flow so as to avoid inducing turbulent
flow behavior.

15 The third air guide surface may also be shaped with a central
portion that is nearer to disc surface than the edges 204, 204’ where the
third air guide surface meets the first air guide surface or the second air
guide surface. In other words, in addition to an inclination with respect to
the inner major surface on which the third air guide surface is disposed, the

20  third air guide surface may provide an extended surface to both the first air
guide surface and the second air guide surface, and thereby provide
improved channeling of the air flow.

FIG. 3 shows an inner major surface 300 of a substantially
rectangular cover 302 with an air guide 304 formed together as a unitary

25 article. The cover is adapted for assembly with a baseplate. In the example
illustrated, the cover includes through holes 307 for this purpose. Dotted
lines show the location of the disc 306 and the filter 308 when the cover is
in assembly with the rest of the disc drive. When the disc is rotated in the
direction indicated by the arrow 310, air is carried by the disc and thrown

30  off ina direction 312 substantially tangential to the disc. The first air guide



fl ow behavior. 15 The third air guide surface may al so be shaped with a
central portion that is nearer to disc surface than the edges 204, 204
where the third air guide surface neets the first air guide sulylac¥0or the
second air guide surface. In other words, in addition to an inclination
wWith respect to the inner major surface on which the third air guide
surface is disposed, the 20 third air guide surface may provi de an extended

surface to betffatd®idisicatved o tHaMiCE nelFdras e faResiHes18E eRdcidr LUt de
surface, and thereby provide inproved channeling of the air flow FIG 3

shows an i nnepprmcbes therfiléereaBdalsoftoaesaibad patti aflthy maiastremgudiaflosover 302
with an air guide 304 forned together as a unitary 25 article. The cover
i s adapt ed f8enefateshipy thedriAnngydise piha second aprguidg shpiace B18 owvrke ed, t he

cover includes_ .th ql 7 for this purpose. tted |ines.show the

| ocation of %ﬁg}a&[ﬁéﬁgsg sgﬁﬁa?%és ??WEFO %6%%212%8? RE& 8ggbercqv§r B A assenbl y
with the 3esjpoioat & HeFated! A_Yt@rna\m%'gr,ttﬂg £t hr %ﬁidﬁtﬁ’?&g rhé‘)ﬁhgge adi rection
i ndi cated by the arrow 310, air is cdarried by the disc and tthrown 30 off in
a direction diferenthddgra¢ bhtlwatmegenipakdito thbgedinsiair ghrld durfdceaThe gui de 5
JULY 2006 -8 surface 314 is curved so that it is nearer to a first side 316
of the coversessndir gpgesutiaes is ¢nnfigured to dinedt air Slow teavingtheddterant of t he

mai nstream ai r,. f| ow ner ated by the spinni isc. . The second air guide
surface 318 hiifeton é?ﬁf‘f%arahtl?/?‘?fd%\?@ %BOPﬁéfgi%‘Pt'%nﬁé%sr%ﬁa“ﬂéu Q¥cond si de
320 of the ¢ : ¥ [ %1?3 e fi r Y . first
air guide su?;{eg%%%?r%%é ﬁ%\ygﬂglu(agi err&e%? ggltlla%ér glérf%@ %%rt\'i}g% Lsregg%:(r})t%% red to the
second aior girdeved)rekearling om $RE Hitbr dhdjoB sk dec St thaGevesas@nfigured to
direct air flowleaving the filter in a'direction 322 suitable for

i nt roduct i orcondigikotie vibke threafirss airegrdeisurfatoand thhsecand gugdilenmyfdcec! ude a

third air guide suyrface 324 that is essentially 10 concaved, extending from
the i ner  maperencling SEahmethed abjermaiiar, the aif guide may be solid ot

hollow between the third air guide surface and the first air guide surface
and between the third air guide surface and the second air guide surface.

15 The first air guide surface may about as long as the second air guide
surface. Optionally, the air guide is generally symmetrical about an axis
326 substantially between the first air guide surface and the second air
guide surface, and oriented such that the axis passes through the filter
support.

20 FIG. 4 shows an inner major surface 400 of a cover 402 with an air
guide 404. Dotted lines show the location of the disc 406 and the filter 408.
As in the embodiment of FIG. 3, the first air guide surface 412 and the
second air guide surface 414 are formed with curvatures adapted to direct
air flow from the disc in motion to the filter and then away from the filter

25 for introduction back to the mainstream air flow generated by the spinning
disc. The air guide may include a protrusion 416 from the inner major
surface of the cover. The protrusion, interposed between the first air guide
surface and the second air guide surface, is formed to complement part of
the filter support so as to provide abutment against that part of the filter

30  support. Optionally, the cover, the air guide and the protrusion may be



contiguous wth the first air guide surface and the second air guide
surface. Depending on the nethod of formation, the air guide may be solid
or hollow between the third air guide surface and the first a?F}/I@{Lﬁo%
surface and between the third air guidegsurface and the second air guide
surface. 15 The first air guide surface nmay about as |long as the second air
guide surface. Optionally, the air guide is generally symretrical about an

axis 326 subsbkietiald yniatvreblet The LoVt may in@uidd®otesrd18¢er aséirt he second
air guide surface, and oriented such that the axis passes through the

filter suppdastenizg theCover whoemmplementery hajeplats as el basiQinfigurationver 402
wth an air dgui de 404. Dotted |ines show the location of the disc 406 and
the filter 4d80to REProve HEIResp shrrRsHrissics pf the eVefhe first air guide

surface 412 and t caond _ai uide surface.4%4 ane forned Wt

curvat ures adapt ezgtt}égg?rg%g'tn ({ae’is nPgSW %eéﬁfetrHseéﬁ?cghbeflnas%etlril%mcf‘geq he
filter and then cawat 158QPIG.NG allidcbRE tPhelBEc, uipstRaNChbatHeaudtBr t he

mai nstream air flow generated by the spinning disc. The air guide may

i ncl ude a pr otharsitlmaid o limnomﬁkél?rtelberralamivd)sstabm afmpaedaover. The
protrusion, interposed between the first air guide surface and the second
ai r gui de supthgzgegionsmepnthf disc.chmpusawfthepiy guide thusprevidesa ferthgort so

t id but i t that t f the filt 30 t.
Ooti onal 1y, eHeTtaREMat a TRt At dlovaRat R IR 06 GEF BioPREy M B8RS JULY 2006
-9 nol ded as é@géUﬁ"V\;iﬂrﬁ'ot@e@e%xﬁe&yﬁé&%%‘dﬁ@sWnée@%'{ﬁ?e%?talt BSisfdinb QF use in

fastening th over to a conp ntary epl ate as we as confrgurations

420 to inprovieatsid fléweahsowdtas ditfeer Albbingsiveflloddtivne @f ehe filter AR thokRgoi ng
description, the filter is described as being located 5 at a corner 158

(FIG 1) adj gusletmap aldeebeithusenulpst @anpler e filter may badomated ahthvee the air
flowis nore likely to _be relatively staple as conpared to other regions
near t he di setherRensd g adareniia Lﬁl%%twﬁ@é@ﬂéﬁ Rafraiosr

Optionally, the location of the filter and the air guide may be determined
by the air flow conditions in various regions within the disc drive that can

15 take advantage of the present invention to increase air flow through the
tilter without severely disturbing the stability of the air flow.

Embodiments of the present invention may be alternatively
described as follows:
An air guide is located at a corner of a disc drive housing

20 component. The air guide includes a first air guide surface protruding from
a major surface of the disc drive housing component and a second air
guide surface protruding from the major surface. The first air guide surface
extends arcuately away from the corner and the second air guide surface
extends arcuately away from the corner.

25 Optionally, the first air guide surface and the second air guide
surface are adjacent to a filter support. In one embodiment, the second air
guide surface is radially displaced from the first air guide surface. The air
guide may be oriented such that, with the corner being defined by a first
wall and a second wall, the first air guide surface is further away from the

30  first wall as the first air guide surface extends away from the corner. The



advantage that the mature air flow pattern that has devel oped in that
region will not be severely disturbed by the need to direct at_| east sone
of 10 that air flow through a filter. Alternative |ocations of{He 304 t er
and the air guide may also be chosen. kgr exanple, the filter may be

| ocated at the other corner 156 adjacent to the disc, downstreamfromthe
actuator. Optionally, the location of the filter and the air guide may be

det er m ned bé’coh'ﬁﬁaiﬁ%ﬁicfé QLAY beBgrthBr XAl GHsm tREbdNAWEINaB thée di sc
drive that can 15 take advantage of the present invention to increase air

f1 ow t hr oughsedoad dii ptiste sairfdveextexelseaved wirdnsthe duirngr.t he stability of the
air flow. Enbodinents of the present invention may be alternatively
described as fol | Sonagyathe aitigaele may serpegingtudesaoihiet aisiguidei sc” dri ve

housi ng 20 conmponent. . The . air qui.de . neludes a.first air i de surf.ace
protrudi ng fY0 Ceathﬁ‘afsocrong%ﬂoggé” lgli’ tkfeh@rs FérchHFlerftﬁS‘agPﬂgH%ngﬁe%f and a
second ai i : } J irst air
gui de surgf acgﬂid&%ﬁﬁgaﬁlﬁ%ﬁg%%gcgﬁgigéggﬁ ?ﬁgr@oﬁg%{ﬁ?ﬁ%@%ﬂ?nd air
gui de surf acthe ranjoe Bdsfase, dtiaiagl be imvkyed nath tdepectavrnthe maor Spffacenal ity, the

first air guide surface and the second air guide surface are adjacent to a
filter suppor@y desingreplamsdbiatissurvechwitheicspertdp the majereswtackace i s

radially displaced fromihe first air quide surface. The. ai ui de may be
ori ented such thafl}e TR r{\f?eh@bﬁl%pom%ﬁgnhgyam}:ggfc%@eg ‘f’}tﬁé‘ea Il and a
second wal |, the first..air gl CA.J .5 ] first
wal |l as the %1? lp(s%tasz% ?ﬁl&%&gg&’é@ﬁ%&i&éﬁ@% gnnel slsé\%/%&%?{oﬁ %Jré %é&'ea e 5

JULY 2006 -1@195aeﬁg@ﬁ1eadr@r@@a@g fﬁ}iﬁf}ﬂﬁﬁicnay be further away fromthe second
wal | as the second air guide surface extends away fromthe corner.

ptional |y, the afrcgdimgtaaryother emdpdimentydeareas phovidediardiguddee surf ace
that is Cont}ilégvuiggg chct Qriw %o]:,lisirrfgtthgit {nc?tijc%e%ea glgggr%%%fa%g(jde%ig?ngs g i(xj'gtd ar
side and a second side, a filter support and an air guide. The first side and
the second side define a corner at which the filter support is located. The
15  air guide includes a first air guide surface protruding from the major
surface such that the first air guide surface and the first side define a first
channel that increases in cross-section as the first air guide surface extends
arcuately away from the filter support. The air guide also includes a second
air guide surface protruding from the major surface such that the second
20  air guide surface and the second wall define a second channel that
increases in cross-section as the second air guide extends arcuately away
from the filter support.
The disc drive may be configured such that the first air guide
surface and the second air guide surface meet at the filter support. The
25  second air guide surface may be oriented so that it is radially displaced
from the first air guide surface. Optionally, the first air guide surface is
further away from the first side as the first air guide surface extends away
from the filter support. The second air guide surface may be formed to be

further away from the second side as the second air guide extends away

30 from the filter support.



5 guide surface. The third air guide surface may be substantially parallel
to the major surface, it may be inclined with respect to the nmgjor surface,
or it may define a plane that is curved with respect to the n%lj‘HfY@Qﬁface.
The disc drive housing conponent may bej;formed with the air guide as a
unitary piece. Optionally, the disc drive housing conponent and 10 the air
gui de are nolded fromplastic. According to another enbodinent, there is
provided a disc drh¥gischBwdi9iag B fBetHE CYRf el fethtthat thenat BGRR [RasTaj Of
surface defining a first side and a second side, a filter support and an
air gui de. Ththitd agtguadeeurade thatés secinbusiwigh dieé fing air geidesur&icewhi ch t he
filter support is located. The 15 air_guide includes first air guide
surface protangitheperppainguidgjsyrface (ilatbérdsaic BudRTUHHE PRYPE air gui de

f dt first sid f first L. th i .
crose- secti EnRLyarafe B b frder shftos ARG e DBHERT RIS 11 om
the Tilter SUPPRbimayl BE idlinedUNHR r@%ﬁeﬁt E{tcﬂfﬂé’ﬂ%%r%uﬁ%@@ﬂﬁ arthergui de surface

protruding fromthe "naj or surface s at the second 20 air guide
surface and dlienseeoathbodimhedethechied apgaiide shacedefinata plateaehstis in
cross-section as the second air guide extends arcuately away fromthe
filter supponrvedmdthirespedttovthemajobsurface. i gured such that the first air

gui de surface ang the second air guide surface ef at the filter support.
The 25 second ainﬂ“eg‘éﬁsﬂér’é’ﬁrmé}iée tB‘é‘t}bﬁ?eeﬁfgﬁl Rk 3% FRIRL o) |y

The 25 sceond ai FMUdPRErSErTaL B R R PSR al Ty
urface 15 A AR hEfs P HRERR B AN her RO AR b B llBie O’ LW ace

ext ends jpwaymofdedvithahé didcedrivaRBQsihg c hgycﬁﬁﬁ@ﬁ@nﬁi?ﬂas@iui de surface may be
formed to be further away fromthe sécond side as the second air guide

ext ends away 30 If iscmbehendérbtoed thappoert thadhghUln2006 chitacthestilissndir i ve
may be furt r!1(<a:1rva(r:wlsc)ar:gfeis %lfJ gzggimsllsj %gk}orél?;netn?seofatihre p%g;e?g ir?\?esntion 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
15  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 location of the air guide may vary depending on the particular disc
20  drive configuration while maintaining substantially the same functionality
of improving the efficiency of the filter by increasing air flow through the
filter. In addition, although the preferred embodiment described herein is
directed to an air guide for directing air flow in a disc drive, it will be
appreciated by those skilled in the art that the teachings of the present

25 invention can be applied to data storage systems without departing from

the scope of the present invention.



athird air guide surface that is contiguous with the first air guide
surface and the second air guide surface. The third air guide surface nmay
be substantially parallel to the major surface. Alternativel y3Jullyeoedird
air guide 5 surface may be inclined with Tespect to the major surface. In
another alternative enbodinent, the third air guide surface defines a
plane that is curved with respect tepApggmaj or surface. The disc drive may
be built with the air guide forned as a unitary piece with the disc drive
housi ng cWipbisesdimedpisi onal |y, the air guide is 10 nolded with the disc
drive housing conponent fromplastic. It is to be understood that even

t hough nunerous characteristics and advantages of various enbodi nents of
the present inyention have been set forth. in the foregoing descrjption,

t oget hereiwith Bt ggldc}‘ralofﬁggﬁFﬂﬂ?reogaana‘sclqjh"&'%‘t"FlB COINOBEEL dhibdHi ment s
of the inventigQf i t.sclosure is 15 illustrative only, and changes may
be made in detggﬁ??E&hgégli%Iy in mtters of structure and arrangenent of
parts within the prifixst pirggii@é stifecpesantingifforfnatingjort o the full extent

i ndi cated by the broad general neaning of the terns in which the appended
clains are expheigsedf thedisxdripedousing svmponant ihoghichohedirst hier giidegui de
may vary dependi on tHe articular disc 20 drive configuration while

mai nt ai ni ng sﬁB&fggﬁﬁt&P §a€qﬁ’é‘t‘§1¥ﬁé"%‘}’ em B8 AOTREL, of i nproving t he

efficiency of the fais{g'g&%c% g%{'e%d?aég&%%%%tﬁ%&hg%&wtﬁgg%hﬂ rhe filter. In

addi tion, although't red e men scri be einis directed

to an air gui darfhes, ifliwieiehithg s@ondf diPBuide @r@dc‘é%x@éﬂd&%reh&te? hWwab€rom
appreci ated by those skilled in the art that the teachings of the present
25 invention ¢thacdmenppld ed to data storage systems without departing from
the scope of the present invention. - 12 CLAIMS What is clained is: 5 JULY
2006 wherein the first and second air guide surfaces extend

over a disc in the disc drive housing.

2. The air guide of claim 1 in which the first air guide surface and the second

air guide surface are adjacent to a filter support.

3. The air guide of claim 1 in which the second air guide surface is radially

displaced from the first air guide surface.

4. The air guide of claim 3 in which the corner is defined by a first wall and a
second wall, and in which the first air guide surface being further away

from the first wall as the first air guide surface extends from the corner.

5. The air guide of claim 4 in which the second air guide surface is further
away from the second wall as the second air guide surface extends away

from the corner.

6. The air guide of claim 3 further comprising a third air guide surface

contiguous with the first air guide surface and the second air guide surface.



1. An air guide located at a corner of a disc drive housing conponent, the
air qguide conprising: a first air guide surface protruding froma major
surface of the disc drive housing conponent, in which the firs?J@i¥208ui de
surface extends arcuately away fromthE corner; a second air guide surface
protruding fromthe major surface, in which the second air guide surface

ext ends cuat : . M g i I; . ond
i Gu de - sur f anea L G e PR the AL AFERS Sch st SRR AREES
air guide of gahlelltoithe whijehsudfecef i rst air guide surface and the second
air guide surface are adjacent to a filter support. 3. The air guide of
claim1 in which the second air guide surface is radially displaced from

Corner 8 Gt P85, S0k Rt Syl AR Bl e e
first air gui 335}%&}@% %idm Héf%_her away fromthe first wall as the
n

first air guide'surtface extends fromthe corner. 5. The air guide of claim
4 in which the second air guide surface is further away fromthe second
wal | as the second air guide surface extends away fromthe corner. 6. The
air gui dé.of cThe mrgdidetdielaioogniwhivh thetthinddgaide guiate defiffeaceplane
conti guous vm'tﬂ the first air guide surface and the second air guide
surface. - 13t %tlﬁE-'JEV“?f)UGt resherd tathe B YSUERCe] aim 6 in which the third
air guide surface is substantially parallel to the major surface. 8. The
air guide of claim7 in which the third guide surface is inclined with

respect 1. t heTHRUdRC §Hvé Qﬂf&sir% cdi@ofbht BEICEENOT 6l Ahilh thd aWhiGidet 1€
third guide surface defines a plane
formed as a unitary piece with the disc drive housing component.

11.  The disc drive housing component of claim 10 in which the air guide is

molded with the disc drive housing component from plastic.

12. A disc drive comprising:
a disc drive housing having:

a major surface defining a first side and a second side, the
first side and the second side further defining a corner;
a filter support in the corner; and
an air guide comprising:

a first air guide protruding from the major surface, the first
air guide surface and the first side defining a first channel that
increases in cross-section as the first air guide surface extends
arcuately away from the filter support;

a second air guide surface protruding from the major surface,
the second air guide surface and the second side defining a second
channel that increases in cross-section as the second air guide
extends arcuately away from the filter support; and

wherein the first and second air guide surfaces extend over a

disc in the disc drive housing.



that is curved with respect to the major surface. 10. The disc drive

housi ng conponent of claiml1l in which the air guide is fornmed as a unitary
piece with the disc drive housing conponent. 11. The disc dri v&tHd9ng
conmponent of claim10 in which the airlguide is nolded with the disc drive
housi ng conponent from plastic. 12. A disc drive conprising: a disc drive

housi ng havi ng | QFi def Lning; ol J; | de,
the firoe sl o e e S e e e PicE etg By R ee 2R Py
support in theecaideir;guade sudaceaimeepat tthe fiprpupporty: a first air guide
protruding fromthe major surface, the first alr guide surface and the
first side defining a first channel that 1increases in cross-section as the

first ai [ f d t el fromt filte t;
second ai¥qui oS dF RERE BrRrRdRAD MR ST S aeu s AaadBiend ai
gui de surface[gﬂgaagpﬁgﬁpg@qhgtg? gééghg&xg second channel that increases

in cross-secti as the secon urde extends arcuately away fromthe
filter support; and wherein the first and second air guide surfaces extend
over a disc in the disc drive housing. - 14 5 JULY 2006 13. The disc
drive of 18] ai Mhedisqe dwive lof tchadnt 14 gn wihichginedférst wirf gosleasurfadecis Sethard air
gui de surface neet, at the filter support. 14. The disc drive of claim12 in
whi ch t he sec&ﬁ‘ffyafir?n"gttthﬁeggsgﬂiiFéééh‘? grsrt&éﬁ giide sugfage pxiends AMEN frprd ther st

air guide surf The disc drive of claim14 in which the first air
gui de surfacef?%?mﬁ%ré'r away fromthe first side as the first air guide
surface extends away fromthe

16.  The disc drive of claim 14 in which the second air guide surface is further
away from the second side as the second air guide extends away from the

filter support.

17. The disc drive of claim 14 in which the air guide further comprises a third
air guide surface contiguous with the first air guide surface and the second

air guide surface.

18.  The disc drive of claim 17 in which the third air guide surface is

substantially parallel to the major surface.

19.  The disc drive of claim 17 in which the third air guide surface is inclined

with respect to the major surface.

20.  The disc drive of claim 17 in which the third air guide surface defines a

plane that is curved with respect to the major surface.

21.  The disc drive of claim 12 in which the air guide is formed as a unitary

piece with the disc drive housing component.



filter support. 16. The disc drive of claim14 in which the second air
guide surface is further away fromthe second side as the second air guide
extends away fromthe filter support. 17. The disc drive of cYBIlM20% |n
which the air guide further conprises ®third air guide surface contiguous
with the first air guide surface and the second air guide surface. 18. The
di sc dri of KT X Ha h s L L guide s ' :
subst ant ;QZI' |y Egg'glli@lcé(li rl{t/% O‘tf\Akel!lea(ﬁ%aji10?1 g\{}{rﬂf:}g(t:% Bllr%ul'%ﬁeléﬁ (;slggtgr‘}’\ﬁ/}el tl(;? d(I: Qi m 17
in which the tdrivehaudingdomponent o phistiacl ined with respect to the major
surface. 20. The disc drive of claim17 in which the third air guide
surface defines a plane that is curved with respect to the major surface.
21. The dj,sc gAWe 8f’ claiml12 in which the air guide is formed as a
unitary Pt ece WIHhHhe “GreE& ve housi ng conponent. - 15 5 JULY 2006 22.
The disc drive of clai 1 j ; L gu] .s nol ded with the disc
drive housing corrpocan(ghghf‘&g%%Bﬁgg}?ﬁlﬂgg%éloglgg%g%i ve conprising: a disc
drive housing having a nrjlesstsetid @& opbrdbipsho@hRddis ¢heNakaldiyc apmat ed to
the first disc drive housing; a filter |located at a corner of the disc
drive housing, thehousingg being adjacent to the at |east one disc, and

means protruding fromthe major syrface and sitioned over a surface of
the disc for guiding ai® fflr‘?fv@toﬁ%tﬁa@étae@rﬁﬁr Ogg“é’r‘g]tslc&ﬁw@fh‘?ll‘fén&tthleéﬁgﬁr one

di sc through the fib'eIneg:]a 'gcA'ntw%éjétsl%a&rdn‘éediQé a%ldai m 23 in which the neans
for guiding air flow i cc?]udees ’

means protruding from the major surface and positioned
over a surface of the disc for guiding air flow generated by

operation of the at least one disc through the filter.

24.  The disc drive of claim 23 in which the means for guiding air flow includes
means for directing air flow to the filter and means for directing air flow

away from the filter.

25.  The air guide of claim 2 in which the first air guide surface and the second

air guide surface meet at the filter support.

26. The disc drive of claim 23 wherein the means for guiding air flow meets a

filter support configured to support the filter.



means for directing air flowto the filter and neans for directing air flow
away fromthe filter. 25. The air guide of claim2 in which the first air
gui de surface and the second air guide surface neet at the flﬂ‘-é’fy@%port
26. The disc drive of claim23 wherein e nmeans for guiding air flow neets
a filter support configured to support the filter. DI SC DRI VE HOUSI NG
WTH AIR GUIDE Abstract of the Disclosure The present invention rel ates
to an air guide for useDISCDRIVE HOUSINGWITHhAIR GUIDEoOwW can be
redirected to inprove the efficiency of a filter located within the disc
drive. Enbodiments of the present invention provide for an air guide

havi ng air guide surfaces that bls &06111 r}clt)is%? sWrEh sides of the disc
drive housing, are configured ?‘ anne arr 11 ow of f a spi nni ng disc,
through a filter, and back into the mai nstreamair flow. The air gui de may
be formed as an integral unit with either the inner major surface of the
cover or »f the basepl &hepresenbotventionaklatésto drhair guidgfordeseriny disxt end
over part of the disc surface and provide an effective channel for air

f1 ow wi t hout dfiMe shelethat gir %@W?nckme Hestedgpymprere shesffigiancr@f ganuf act ur e.

FIG 1 filter located within the disc drive. Embodiments of the present invention

provide for an air guide having air guide surfaces that, in conjunction with
sides of the disc drive housing, are configured to channel air flow off a

10  spinning disc, through a filter, and back into the mainstream air flow. The
air guide may be formed as an integral unit with either the inner major
surface of the cover or of the baseplate, or both, such that the air guide may
extend over part of the disc surface and provide an effective channel for air
flow without the need for additional assembly processes during

15 manufacture.

FIG. 1





