e3ewt | : T 6@JS8S FLU D- BORNE CONTAM NANT PROTECTI ON USI NG A FI LTER
ASSEMBLY W TH A LEADI NG EDGE GUI DE SURFACE Field of the Invention The
clainmed invention relates generally to data storage devices and nore
particularly to the directing and filtering of recirculating fluidic
currents established within a data storage device. 5 Background Di sc drives
are digital data storage devices which store and retrieve | arge anounts of

user data in a FRYIDIBORNE CONTAMMNANT . PROFTECLIONUSINGUARILTER Y

recorded on the sur{SCEMBIlY WETR'A PTEADINRS EDFGCR'GUIDE seRr A€k xed to a
'spindle 10 notor for rotation at a constant high speed. An array of

vertically aligned datatransducing heads are controftabty positioned by an
-actuator to read data fromand wite data to tracks defined on the

recordi ng surfaces. An actuator %twgt ?t es the actuator to nove the
heads across the disc surfaces. THEIGRIARE INYERUEBNf i qured to be

aerodynam cal |y 11upRfed 8t efNE rddd@Snsidlll 36 85ta Bibrdde WePices drfdahoxanpl e,
air) currents established by the high speed rotation of the discs. It is

desi rabl e t o pattivularlygo theedipacting ardkefiligrirtg afirecitsutatiog ghudie cwrente and vapor
phase (gaseous ntam.,nati.on within a data storage device housing, as such
contam nat i oﬁs%gﬁ&ﬁé\)‘gb’éré?gatﬁfgéﬁe Jéﬁc& storage and transfer performance.
Dat a 20 storage housings are typically seal ed using gaskets and sim |l ar

features to prevent the ingress of contam nants fromthe external
environment. |t has been found that Batkgrgungressure differential between

the interior and teni.or. of ,.a.housi S as..b | evat,ed tenperatures or
changes in alti tuggl%c gré%esr%? %ﬁtﬁafaqugééﬁg?cﬁcﬁsﬁw} gtorgfmflﬁgmﬁ%%@f%eg seal .
Thus, i nst eadinunirof\usél dagh ia aXfasteadpRifRialt Ynaneed. elhellatisire thagh@fdaiper s

typically provide a small diffusion path between the interior of the
housi ng to t Hacasdedemhilie sedaqes of Amer meresiatasipragr disesaffixehtogspinder i or and

exterior 13t MsRer): CoRiGPAY &hstantIFR0GRRE. 2

An array of vertically aligned data transducing heads are controllably
positioned by an actuator to read data from and write data to tracks defined on the
recording surfaces. An actuator motor rotates the actuator to move the heads
across the disc surfaces. The heads are configured to be aerodynamically

15  supported over these surfaces by fluidic (for example, air) currents established by
the high speed rotation of the discs.

It is desirable to minimize the presence of fluid-borne particulate and vapor
phase (gaseous) contamination within a data storage device housing, as such
contamination can adversely affect data storage and transfer performance. Data

20  storage housings are typically sealed using gaskets and similar features to prevent
the ingress of contaminants from the external environment.

It has been found that a large pressure differential between the interior and
exterior of a housing (such as by elevated temperatures or changes in altitude) can
potentially lead to failure of the housing seal. Thus, instead of providing a

25  completely sealed housing, designers typically provide a small diffusion path

between the interior of the housing to the external environment to allow
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equalization of interior and exterior atmospheric pressures.




A-typical diffusion path (diffusion tube) is fornmed through a housing wall
and provi des an el ongated, narrow channel which permts fluidic flow while
at the same tine restricting passage of contam nants al ong the | ength of
the channel. Filters are further typically placed within the housing to
renmove 5 contaminants fromthe internal 2ecirculating fluidic currents
established by rotation of the discs. Such filters typically include

pass-t E roug E recirg tg{p&xtail diffu;sio:ntlﬁt‘rs(daﬂﬁﬂi@?tiﬁbé)da lformﬂeﬂohl’]f):agt_i :é hglhstileg’ wall A
pass-through recirculation filter generally captures_ fl uid-boyne

parti cul at es %4 PFOViicsiag oAt Rarivechinpel st ieh peptisdhridia o whidk at the ¢ ypi cal

10 construct isg&eitiﬁtﬁ ﬂg%g\?ti%%eqf .cgﬁt'aﬁl?[anfgeﬂé) the %gg?tzf aﬂ(}?( channel.

pol yt etraf | uoroet am nated to a nmonwov Ing material or
a fabric encapsul dibkets am futther typiagibydplhedd weithin et ldusingdo edneaver ost ati ¢ or

other filter nedia. A g¢henjcal adsorbent, filter generally adsorbs gaseous
and smal | °di ﬁﬁ?@?’?%ﬁ?‘@g}‘%{n@erﬂgr{?‘ém“%ﬂ Hgé{uﬁgc F‘%E‘?‘H“? ?,3“3%‘15. ﬁ%fh%mﬁ’é 8 across
a surface of defg dikdst Quch Al t%i@ﬁlWiﬁElh&é })’as@fthl%%l%?éc%ﬁlh@&?ﬁﬁ&!%n@e_en
proposed including the use of activated carbon and silica based desiccant

granul es as ahemumbadsertentibliéra. The adsorbent nmedia is typically nel ded
into a contiguous ploc brjck) or .is.encapsulated within a sem-rigid

per meabl e boundary/gpgsfépl_(o&ghﬁ‘ﬁ%r&ﬂiag?r} ﬁEF%%&BWW@“‘&&WBﬂé‘FEO@Fe const rai ned
by a nunber gfardcutdt€y &, fluidie cthdems ardQlireoRl kitbast the rRdHCRAygieam factors and
internal clearance issues, to provide effective filtering and flow control.

Wth the ifo ntdongheistign rimhluies @ie;pﬁ oftfadfer pmdiaﬁsm@o@a@taafhpmeg@ée@eyi ces, _
it ori ng.r od D ap e AR bR ERPE e B ERBIE Tl eblal bSO

i mprovenent s shiydd filke cehtainifpdeledtiosmatic O other fitéragédsl. 25 Summary of the
I nvention In accordance with gr ef erred enbodi nents, a data storage device
14

conpri ses a housi nychemienl asserbentifites genprailnassarbyigasconnondgmall diamgter ecor di ng
surface and i . i S i | thoned
wthin the holuRibRE SRR iRkl T8 e ctrdis dast Brodmgiiy of Gt AT

r ecor di nd5surwide eanétyboffieorttractiordndvabaaquogbstd Irichrdinl thp asecof &2eiyated t he

out ernost perineter of the disc. 3 The first filter iis preferaply

char act er i zed2HONANE$EifR LarcdAlIGraR STanpcs peAn Adsorteyt medidadinigdeiB@tgui de
surface whi ¢lgiih R9BicaPRRRE ifth X oREARAS bibck THA) oP Kl ABApsRlatddBinlh S L 0
r an ase adsorbpe

t he out ernost peri er, a vapor p t carpet surface which
extends in a 4 woiimgid pératcabledloupday {dyet dfematatial. r ecor di ng surface. The

e e 2 B B S A A el B | o
operati oy t h@nihedly rédicel FradfacRrofuanfeidl tledtdbEistuds! BProvive ffédtive he
filtering and flow control. With the continued demand for higher performance data
storage devices, there remains a continual need for improved approaches to
directing and filtering recirculating fluidic currents within such devices. Itisto

such improvements that the claimed invention is directed.

25
Summary of the Invention
In accordance with preferred embodiments, a data storage device comprises
a housing which supports a rotatable disc having a data recording surface and an
outermost perimeter.
30 A filter assembly is positioned within the housing and comprises a first

filter adjacent to the data recording surface of the disc, and a second filter disposed

beyond the outermost perimeter of the disc.



housi ng. The fluidic currents inpinge the | eading edge guide surface of the
first filter so that the currents are divided into first and second
portions. The first 10 portion passes into a gap between the first filter
and the data recording surface. The second portion passes along the |eading
edge guide surface to the second filter.3These and various other features
and advant ages whi ch characterize the clainmed invention will becone

appar ent upon r eadfhegfirsifltdrad bmﬁrﬂgydhﬁraétbxeztddaeacchbmtdabmsaﬂﬂnmm revi ew ng
t he associ at ed drawl%igs 15 Brief Description of the Drawings FIG 1 is a
top plan vi evia¥ingz lgading sdasraide yelpre whic ﬁf@d&ﬁ%twﬂa%&%ﬁéﬁe@aw th

preferred erhaffBys i b ARGRRRL I MAR! LRl L oF bAEE 8Bk Budef Ot 2t DI €

di sc, the data storage eV|ceu a fi Ing a
chemi cal 20 ausfacdwhichiekichds maajﬁaemgmélatamﬂhipamh thealga mcmﬂmcgsutﬁxcet fEhedi sc

and a pass-through_ recircuylation filter adjacent a peringeter of the disc.
FIG 2 shavs FRI ISP l??éatheé&?érpafsothmnggm%"@lan Brerred

conf'guratlorboaﬂguéa&@&{mﬁ@tﬂuk@sah ganfaﬁlawb%n%ﬁﬂalﬁél adsorbent filter,
whi ch includes a“l eading edge that directs a portion of the fluidic

currents establis r@mltgyor&satmt theidoae lmfotathfémdg@cmtct fuitlvecurrenis vathimthicon

filter. FIG 3 rov i sonetric view of,. the chenical bnt filter.
Fl G o’ provi diuSEE IRE Tt RTE rteg® ERisating et Pns SHUERE B T 6 5
provi des an eﬂil@éf% ki Ble cubleRB rS&¢ide@ b ﬁét%@écohﬂ@oﬂﬁ)h@ ?h@ﬁﬁge devi ce.
30 FIG 6 provides an elevational, cross-sectional view of the chencal

adsor bentl0f i | pastion passesdotocegrpebeiveen the first §itepandfthe dafd reconding ewrfacon. FIG 7

d f. b
P Prer : n acopruared Bt RRAR A5 ek st Buigh ABeRR IO Mo R g "
provides a flow chbtidse hfd variduOVitAM IS IRAHRENhEIY witH Eld@actdridewisd r at i ve of

steps carried out in accordance with preferred enmbodi nents of the present
i nvention to ‘ii%lmeéélﬂVeﬂlﬁén wall hecomsy angaregbunangesding il follewpgdswilodpor phase

and parti cul a(%gd;;@ 9ﬁ§e 1e§v19gh?e'4s %ruc(f&émrg on FIG 1 provides a top

pl an vi ew of devi 'Ce Cons accordance with preferred
enbodi nmentss of the present |nvent| on. The data storage device is preferably
characterized as a disc drive 100 which nagnetically stores 10 digital data
froma host device (not shovmﬁ“eflﬂ’i%scﬂpgen&?mﬁeml%“gﬁcl udes a ri gl d hou5| ng

L b gef) . Sy B0 SR 4G MG TIRANBD S
and a top coveith pffertsihambodimenianf thalpr&samtanmﬁlon to store data to a rotatable
disc, the data storage device utilizing a filter assembly comprising a chemical
20  adsorbent filter adjacent a data storage surface of the disc and a pass-through
recirculation filter adjacent a perimeter of the disc.

FIG. 2 shows the underside of the top cover to illustrate a preferred
configuration and attachment location of the chemical adsorbent filter, which
includes a leading edge that directs a portion of the fluidic currents established by

25  rotation of the discs to the recirculation filter.

FIG. 3 provides an isometric view of the chemical adsorbent filter.

FIG. 4 provides an elevational view of the recirculation filter.

FIG. 5 provides an elevational, cross-sectional view of the data storage
device.

30 FIG. 6 provides an elevational, cross-sectional view of the chemical
adsorbent filter in accordance with a first preferred construction.

FIG. 7 provides an elevational, cross-sectional view of the chemical

adsorbent filter in accordance with a first preferred construction.



15 A spindle notor 106 supported within the housing 101 rotates a nunber of
magneti c recording discs 108 at a constant, high speed. A rotary actuator
110 control |l ably noves a correspondi ng nunber of data transduci ng heads 112
across recording surfaces of the discs 108 through application of current
to a coil 114 of a voice coil notor (VCM 116. 20 The heads 112 are
aerodynam cal |y supported over the recording surfaces by fluidic currents
est abl i shed by r otFaGi ®providesadiow stest 68 CONTAMINPOSEBROTBGEON esent

di scussion, it will be contenplated that the disc drive 100 includes two

di scs 108 andoytings ilsiaaiveof stepgrarried ow 18eperdansapathoreferrgd smbodimentfeads can
be used as desie . I i I . V4 i cal
-comuni cat i oﬁ?k%tﬁgseﬁgkn&%%#%ﬁﬂghgg lﬁ% %aﬁ?%t%géﬁléage ﬁ?@oﬂ‘ggﬁ\?@eﬁ% ed
circuit boar ¢haddEmY paricitscdmarhinentonder si de of the base deck 102. \Wen the
disc drive 100 is deactivated, the heads 112 are brought to rest onto
texturized | andi ng zones 120 near the innernost dianeters of the discs 108
and a latch 122 secures the actuapQfaindDdséripidip’ ked 30 position. Fasteners
(one shown at 124) extend through the top cover 104 and into receiving
apertures (one derfdGet patvide@)top planlveevbabedaie stordp®2evioe sestiucteti e t op cover

104 i | . L [ est i |G 1.1 .chem cal ad bent
11 ter | dont iHProutene QyrATRsied sMoguizenisst themfesRieBufit TP RAB OIS (11 1 st
filter”) i SGRfeeifce'isaﬁEférﬁ)tl}t/ @l?i?@@eﬁilédtaﬁ'ﬁ di50 e 8 1 06 whichi MesrleAPalRONStes 104 as

shown in FI 2. The adsorbent filter 130 operates to adsorb vapor phase

( gaseous)l0contigital datatfoni a bosttdheics (mogshaven)l ati ng fluidic currents
established within the housing.101 The.adsorbent filter.130 furthe
operates s & fluried e 108 ios e hios i Bhovbigh PR ope AR, | ui gi o
currents 10 anPRSSnéRTOHUEE dFiPS! ThE hahdiRis bl byldatik "Wpoﬁudu&iﬁ%") For
reference, the adsorbent filter 130 and the recirculation filter 132 are
col | ecti vel y meshksrs eemprsinga base dgek 202 and atopaosemiti(shiga injartile
recirculatio%u&&%%,r 132 is supported by a support nenber 134 at a | ocation
beyond the outérnost perineter of the discs 108 and captures particul ate
contam ngsts in thesfihdiethaol06 ppSriciswitiia tiga idueingsl O astates Amauer she
filter. Additional views of the respective filters 130, 132 are provided in
FIGS. 3 and 4nagngtipeacoukingqisesaiof at peowsiartdtighppesd. Arotary a@téatoakggrrm y 133,

as shown in F| i i f ' rates a
conbi ned set 9 r?fraﬁql%}néobgsu%cgﬂetsé&gizﬁ%lﬁlgﬁ% ogg%tgtt%ahg@ﬁg{ﬁ% %%&%6&?%? t he
currents 136 recuedingiserfaces beadi digs ¢ dg ehrguihtepplivatioaast clid8ntab atcbit 1adsdabent
filter 130, sonme of the currents pass into a gap between the top disc 108
and continue‘@HWéPH@Nw%QYQMQlﬁép head 112. These currents are denoted by
broken anpow 140 affl 1ph& FO! Ar@ﬁéx’o&ﬁ-la}hiézﬁf ugﬁéhédfbv'éﬁt}fé rbédrding dBeiRRE L1 on of
the currents. The |eading edge guide surface 13 8 ("first gurde surface")
subst ant i al | yyefutidinasrreants established bydhtationeoditherdisesf 148 eForgmrphisssoflhs t o t he
out ernost perineter. of the disc. Other, cyrrents,. denot .b rrow 142 and
ol Tect: vel y Arerbt fistsbnas Wi e eetiblafet sk Bitisd SRR DBRSIE%: ne 1 angt n
of the surfacgsch30sand fRnhesdsa 12NaAMdakh hedddinbias YEgRcs dnd Hebdk@htbenember
134 and a side wall 146 of the housing 101 in which the recirculation
filter 132 i sused epdesedd. The currents 142 flow through the recircul ation
filter 1 and pas ack adj ace t.e di.scs 108 as shown...The currents 142
at this pain are Baeaciodr BRGREy MR IR felrR Rai lBuR ol e
surface 148 detwéra thelsquient 10f dddtadiscld&®vetthteilcifouitoatddiPOB ) bndieto 150 of
t he housing 101. Sone of the currents 142 pass under the secon%tguide

surface 148 dhelundpryde akthghpsasieckdan Whenthq disg drivipl Orig deaetivatsd tBe sc 108
denoted b ' : , , |
6 e cecona TelYLIRAEL bt 6 58l 5iq EXHER BadiiE AR 130medofit i, 0N

actuat or coi |didrhétersAd tieeditesaid8dind ladateh 172 §ecuits glenatwdtdryl 10lih aparkaties t he

under si de of the top_cover 104 to sh a preferred placenent of the

adsor bent3%f i [RosHioRgFasienerg;(pe Fhowa qgﬁg%)regc?@gdpro% dpp C‘P‘FFétIOE ﬁ’é‘s MPter 130
can al ternat 'r%@éixying%p&hﬁ'&e(]@neﬂeﬁ&@d £96) AR bIRAL Y67 1J f6uRS @) di sc_108.
The filter 130 1s preferably affixed 1n” place using a | ayer of pressure
sensitive adheyevE)M4 ililpdacki | ter 130 is shown in FIG 2 to include an
adsorbent (carpet) surface 155 which runs parallel to the top disc 108 when
the top cover 104 is installed. 10 Wth reference again to FIG 1, while
sone particul ate and gaseous contam nant adsorption will tend to take place
t hrough the inpingenent of the fluidic currents 136, 142 onto the first and
second gui de surfaces 138, 148 (i.e., the edges of the filter 130), it is
contenpl ated that nost of the contam nant adsorption will take place as the
currents 140, 152 pass across the carpet surface 1S5 in the 15 gap between
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7-An optional cantilevered diverting arm (shown in broken |ine at 167) can
be added between the discs 108 to further direct internmediary air currents
(arrow 168) to the recirculation filter 132 and to induce lamnar flow in
the air currents that reach the heads 112. FIG 6 provides a
cross-sectional view of the adsorbent fijter 130 in conjunction with the
top cover 104 to show a first preferred construction. The filter 130

preferably conpri fpaaitaliriesiestBAIG. 170 @eaansg dlisrbeht fitePideneadd e
protective layers 172, 174. The filter 130 is shown to be affixed to the

top cover 104tagsamgaticallyiah 153Gy Ehe gsorhgnicliiterd 3@ 1Hirsufglterds peederablyr ef er abl y
conpri ses an ] . Of fd r hC idica
particles, alaﬁg%ﬂggﬁgght\éﬁié@%hde%ﬁf?gﬁ tkﬁgéﬁﬁggrﬁﬁg%?%ﬁ%@ﬁ??% g‘gxﬁra Szolrﬂféélgdi |y
used as desi Ifitgr UBPeputategtolddsorbivagor sk (gasentpcodtansingity @omaghpl i cation. |t
has been found that the filter 130 can accommobdat e over 150 m || in%rams (m)

d
of acti vaf ed redrcylating fluidiecurantsesiablishad within thy housipg 106, Fa¢rdspreend 5 i nch
15 form fact i ' ' - ' idit
control ae canss 04 ARl BENES . SRl SR BT BN T ot < 172,
174 are pref dhadit gufrentsrach paseqthrangteretiradattbnofilter 4P Gthecomidilow®). atreri al such

as pol ypropyl ene or porou olLytetrafl uoroethyl ene, (P . The |ayers can
be bonted | sgeemare (B aicthsBtiird e HRag e tndutes b abiss ol Rliber of
ways dependi RgrHBOR AdrEin'a8AYill-EIRELB1Of332 gi ven application. A though not
shown in FIG 6, additional internmedirary filtering |ayers can be readily

i ncl uded 10n t he fiThegecikdbitiontfilerh3 issuppaticd by aGuppert embenydt at a172, | 74,

i ncl udi | : | ect tati teri PTFE m xed w
pol yan de. 11 R bethe ofipdred BenauEot Pe fieaf Log it aplis Hartlide er i cs
of the fil 1t etooh@hinahs iltFe NTidRf\e¥ens!he the ukRhtsTA0s ihfouaeaRs dagice Wi th an

alternative preferred construction. The protective layers 172, 174 are
bonded t oget Hedditignakyvigws pf the raspictivechiléers 1 hriddare propided iBIGHh 8 dniddst gui de

cont gurat i on o Aicoer bl SleFon o1 M RGP 8 Elp BIG- ctuce

30 the ingr eSlSth@higha:.EBédJﬂotat'mﬁToiﬁﬂiertﬂmsSOB lgefierhteea ethbinedketdMiuidi@nent into
the interior of the housing 101. A third |ayer 178 is provided with an

el ongat ed cha&HEnts gaeerpldx dengted Ryearave 36 Higthe pyrams | 3 sncouteprlsading,
spl Ia?lnén ete ;/i)e'rdg% g{éiﬁg i’ﬁx‘tf%‘ré@ 3‘8 %?g%%{d%%ﬁ’hl%@ 130, Fofde L RALR J50Md L€
gap between the top disc 108 and continue on around to the top head 112. These
currents are denoted by broken arrow 140 and are collectively referred to as a first
20  portion of the currents.
The leading edge guide surface 138 (“first guide surface”) substantially
extends across the radial extent of the top disc 108 to the outermost perimeter of
the disc. Other currents, denoted by arrow 142 and collectively referred to as a
second portion, are directed along the length of the surface 138 and enter a channel
25 144 between the support member 134 and a side wall 146 of the housing 101 in
which the recirculation filter 132 is disposed.
The currents 142 flow through the recirculation filter 132 and pass back
adjacent the discs 108 as shown. The currents 142 at this point are guided along a
channel 146 bounded by a second guide surface 148 of the adsorbent filter 130 and
30 ashrouding surface 150 of the housing 101. Some of the currents 142 pass under
the second guide surface 148 and into the gap between the filter 130 and the top
disc 108 (denoted by arrow 152), while other currents 142 (arrows 154) flow along



aperture 182 in the top cover, through the channel 180, through the
boundary | ayer 174, through the nmedia 170 and through the boundary | ayer
172 to the interior of the housing 101. FIG 8 provides a flow chart for a
CONTAM NANT PROTECTION 5 routine 200, generally illustrative of steps
carried out in accordance with preferredoenbodi nents to protect a data
storage device (such as the disc drive 100) fromthe adverse effects of
particul ate aidse¢aRDguidhagtace a8 aihe AITM. 116itd sénvadtivelp essldhdaupgdterg nenber s
(such as the base deck 102 and the top cover 104) are provided at step 202.
‘A rotatable Gpgd such as 108) is nmounted to a 10 sel ected housi ng nenber
(such as the base S r as 130)
is preferably att ﬁlﬁ %}Itf()%% ﬁg&vreeﬁg? nzzé?ﬁelﬁﬁgs@%ﬁg{egﬁﬁe‘ﬁd%s%%hﬁg@éﬁﬁe top
cover 104) atcosdrdd4206hovAa pmferrmmactdnmnt of ﬂhb adsofisent Iﬁltms131(B2[) willbberext

i nstall ed in a_sel e t.ed housin r at posj t he out er nost
peri met er > of YPASHP dlqwg%fhaég@gﬁ%é” E@P e t’é(ﬁiym a‘%/ﬁé’“ft ¢8%€and second

housi ng_Membeg APy ARl oRohfith AT eﬂfé‘tﬁ&?‘h@%bﬁgabﬁﬁ%'%e@& Jal 1)
Attachnment of housing menbers in this manner results in placement of the
adsor bent fi lusimg all@ger aflpessme sensitenaddhesive. flheiffitgr d 30 mtshowshn pIGiZz o a dat a
recordi ng surf of the disc. Thereaft r.otation f he di SC 1 8 at step
212 gener at es? ﬁ?‘fﬂ SB%FW&‘?‘I?@C&ASW@% ltsﬁéﬂﬂ%thlé”inﬁﬁarfg AP 508 nge a

| eadi ng edge wHthdRe RRcba&e 0afis id@edsor bent filter 130. As shown by step
214, the fluidic currents are divided into two portions. The first portion
passes i nfo a gap Wih wferencenagafr fotlG. 13@hm@m¢wru<rwem8gam@s t he second

portion passes_al on ui de. 1 recircul at i filter 132.
Porti oo be® SonuRfity hdnditn Fuied B3%kemiRed fidof al B SeteRh S0t 16" ¢
currents 25 gR&Mit 0Grrés mtgh4nlaﬁtortﬁ@ﬁfswh@§dceﬂd Ehidt eiirfded2 13848 piR¢. L theul at e
and vapor phase contaninants are filtered fromthe first portion of the air

currents passige Hdhatibert130hdt isgeniemplated thptrapst pfthe cppaminant pdswrptionshown t o
d at st
end 2t 5P, Shepldinddaeth bk H0ET 81 AL LI L8R GRALRISS R ©

assenbl y 1333 gap beiwites tikedies B8 aduaafiRgek300 Vit flltee 1 PO Isqirefarably @‘nflgaieldve

vapor phase and particul ate contam nant filtering takes place through the
ef ficient di re& ﬁ‘@“’é‘PUIFIFCGl(mdéC%W%t@“anﬂ}?ecufréeﬁsreémnétth‘bﬁlt% 130apd132 py
way of the | rngnt filter 130. 9 The pl acenent and
configurati Oﬁﬂ%ﬁ?n&ﬂggggﬁw nt 1l ?e?§130 adj acent a disc recording surface
facilitates a si gridntinaing witicFl€h2ea kerics o€ fatonenipestirea dome demotedrme dd@) t hat

can be |ncorporated i nt housi ng 101, which i ||y beneficial in
Sl Ler 1 or iR (6 cist, ghaTEMAD (g ise fiqk thertss 126 8 el 0 1 educe t e
vol ume 0h05 aReorhmb@AE BRC@stebrs s, f A @bgipfessiblel faBket 158 @kteh@Akdar de head 112.

The filter 130 provides inproved capturing of particul ate contam nants
al ong the | ea&rlngt@@é&lqup deves P4 ateffepsasealuaeﬂtamilm@on hetwses diediase deckof

subsequent dr of su nt Qg the d cor g surface.
The filter 1302RaRthreoveh i RRurigbe o dBe Rt R enaRE F BRI or t ne
second gui de sﬁuwﬁ%ee&ﬁ%)shzm df@héjslﬁﬁﬁé nrokdt 106 GHA heatdr 1 10, kapedyl 16 to
convectively cool the actuator coil 114. The filter 130 al so potentially

reduces cost ghotppfogveméMd. operating as a hi gh capacity, low resistance
br eat her fllter f i 01,
elimnati I’Slg t he nceigga? gk&é&e}eﬁ%}&?ag%a?)e%ﬁ% @t?o nltap {'Igw‘]({frélg efq?gﬁ%vc\’/ﬂ Ofl
under st ood t Ithé distdripe £Gett futtherdllistane thasoapeailic@peracor bitht ré&spaciiveas
cl ai red bel ow is en Srally directed to g nethod and ap aratus for

protecting a &P &g Ehgaforenentioned gapeimssrdhe top dise dh%aép% th
preferred emgy %g@ﬁssoftﬁ{:ﬁlﬁ%@ is %@%h&@dg§f@ha@§cﬂf {ed8o 100)
conprises a housing (suc §1 supports a rotata e Isc (such as
108) havi ng d)edmtyaultﬂﬂ@wmﬂtthshusé deck guide sunfaceil @ progtctsppviandly drom 8@ The

acsonbl y ecisadeckd5p o s reemo e cpmpined sirryus i Wit b acent 1o

and in a faC'H?)&oﬁ‘F&?J 1R hhPredirtNaddierdatia2r St divBlePilifpferdfchaepecond
filter (such as 132) beyond the outernost perimeter, the first filter

havi ng a | eadiyegraddd@d.gui de surface (such as 138) which extends
substantially across a radial extent of the disc to the



25 outernost perineter (such as by steps 206, 208 and 210). The disc is
subsequently rotated to generate fluidic currents (such as 136) within the
housing, the fluidic currents inpinging the | eadi ng edge gui de surface so
that a first portion of the fluidic currents (such as 140) passes into a
gap (such as 163) between the first filt®er and the data recordi ng surface
and a second portion of 30 the fluidic currents (such as 142) passes al ong
the | eading edge g!uiqmoﬁulrdaaﬁ&vmduhert&@cmﬂﬂslﬁdwlt Brorolfdielidd at967) ¢ant er
preferably conprises m cal |y adsorbent filter conprising an adsorbent
medi a (such &6 addeshb WPW@QB‘WHXSW Bhershrgetantermediaty AIneHIFRREL @ITO%he second

filter prefen @qu;l\é é’fgafrhﬁ@ﬁor?ﬁf?%sl%%taﬂ&g&‘ﬂlﬁuéeeﬁhﬁr‘fdﬁf@k’ fﬁq £ bk E]?{Fr r@@el ch

‘captures partic contam nan arat'us preéfterab y I nc
filter assenihat réachcle lmaddBR). supported Wlthl n the housi ng and corrprl sing a

first filter (such_as 131 adj acent , t he dat recordi face, the
first filfer havi ﬁégaﬁpﬁ’d’é‘iﬁﬂéﬁ?“?ﬁ?ﬁf%}ev‘@é( gl"Pea?sdsﬁ S‘)‘”&gﬁ iﬁ{)é‘ktends in a
facing rel at 'cgfﬁ%ﬂétﬂ)n%ftlhtﬁeh%hl Ceﬁlfe)ﬁ‘de){ltfgwagﬁfs%' xfe?é‘rf‘ed%ﬁstﬁm'u%ﬁ‘d'rﬁg edge

gui de surface ('such as 138 S substanti al across a radi al
ext ent of theﬁlt&r $30 pmfdrﬂﬂyoumpnmaﬂsmbmtmmd&r170T¢ma1isulat®hnamsacdbﬂq1 further

preferably co i.se§ a s filt (such .as 10 .13 dj sed adj acent the
Lt er oot poPTEHtBE st G 1o e Th Bl CHGF s G attne D U EPaple
generates fl updiugingWrthidnhyer of hdieBiveNgehousi ng that inpinge the | eading edge
gui de surface, and wherein a first portion of the fluidic currents passes

into a gdp bet meﬁmh@e@@mfdydﬂycgmpﬂ%@@@nadmque/oaanwf@@@atgdngbgmrface and

qui de. sur | acent dean (b0 BHROER Th @ LRERRa T, ARHAF el eV o

t hough numer qeglilghRERES @sirsd ugﬁenalg ?dﬂmtra@ﬂﬁenwntsv@fra @vién gipmestiorent s of
the present invention have been set forth in the fore90|ng scrlptlon

t oget her with det 3t has bsen fapaddhat the filtes 130 gan acrrc@mrmda&ﬁrow pOmlligrassdi ment s
of the | nven'g{n%ﬂaf ﬁé?flviteg%%%f)}ﬁ&h%‘?ﬁ&ﬁ ?ﬁglh&@ 1f1§d ld‘ﬁ% hg\;lhgg 2ty 20 and

changes may ecl a ucture and

arrangenmgst s fofm MtdrswhichIp'rmnbtheh@hemntahﬁﬁamfand k't&atpfedﬁl&nﬂlty oorerol aon to the
full extent indicated hy the b oad general neaning of the terms in which
t he appended “OMpATRe 1@ PHOLIHFUUIUERORS, exanpl e, the particul ar el enents may

vary dependi ng on ﬁﬂ%&r&é&ﬁdzeg%éi‘é 1@?9'7&%%#9%@%@ Fell HlobPin é&ﬁﬁ@@hb’ wi t hout

departing fromthe spirit scope of e present invention.
addi tion, al tdxpatgledmbmwmmmmmsdmmmmMeMrperdms @ob't&lraﬂﬂotoedlylanet he
filtering of ve data stor it wll be

appr eci at ed l@%ﬁ%})?@e nte?q ?;’3%6%’ h%ictﬁg?t frgeneapsulaie ﬁ ? dgt\égé‘ﬁ’g’le?aé%n be

used for gt h%ﬁﬁ%& QFWQ}%t&péﬂ s%%nqﬁaféaaﬁembﬂ@bpglgmnfapﬁm&aﬁbndrl ves and
magnet o- opti cal drives, w thout departing fromth irit and scope of

the clainmed i nventAlﬁmugh notishpwatin FEG ch, alddiélanalsnten_medla tlevagflayersraot ect i ng
a data storage de u 85Nt a
devi ce havi ng"’a{% ﬂad‘?@r\dﬁ ﬁﬁerbl%p FRYSH @ ‘&Eﬁe 3 ﬁg ah%gfﬁq? eé?if?]avl?g’g a

data recordi ﬁﬁclﬁ&iﬁ@%@rﬁd‘ﬁ;a@&, eldttedseapiztmareridl TETEE mliémewmepblgdmmeconprl si ng:
positioning, within the housing, a filter assenbly rT'EI‘I sing a first
1

filter adjacdHers stcatorenhanes th%lemﬁgula@fdterla%haract@mtws thedtten 13@cor di ng
surface a3d a secqfg hih4kl mRPRP IS PeacRbiuthdFih REAIRLE. pPlfetOE

construction. The protective layers 172, 174 are bonded together in FIG. 7in a
different manner to provide the first guide surface 138 with a slightly different
leading edge profile.
The configuration of FIG. 7 uses the filter 130 as a breather filter to reduce
30 theingress of harmful contaminants from the external environment into the interior
of the housing 101. A third layer 178 is provided with an elongated channel 180
having a desired shape (labyrinth, serpentine, spiral, etc.). This allows the

formation of a diffusion path from the external environment, through an inlet



drive, the first filter having a | eading edge guide surface which 10
extends substantially across a radial extent of the disc to the outernost
perimeter; and rotating the disc to generate fluidic currents within the
housing, the fluidic currents inpinging the | eading edge guide surface so
that a first portion of the fluidic currg&nts passes into a gap between the
first 15 filter and the data recordi ng surface and a second portion of the

fluidic currepérfureass asthakaé v‘éf‘@hrbﬁél@ih@@h&ﬂﬁﬁl&Hitlﬁi@ugrpfhfa%ﬁndz@%ld?@r second
filter. 2. The nethod of clalmi, wherein the first filter of the

‘posi tioni ng 204.shwygh treonediad 7@ anhibreushi thebemdpareydril72 & theineronefsor bs

vapor phase ?l%r\fo rrﬁ@qlarls fromthe first portion of the fluidic currents. 3.
The nethod of cla 1, Wwherein the second filter of the positioning step
conpri ses a pass- FIGo8Ighovides affow etartofor & CONTAMINAINTBROTEETIONUI d- bor ne 25
particulates fromthe second portion of the fluidic currents. 4. The nethod
of claim?a, WPHEMSE2N0:grmerallydlustratiyel depsicamicdnut in aspidgnes with pigiFsdses an
adsor bent sur - Wh i I i i a
recordi ng sur agg rﬂ%‘ﬁs&@ﬁ&é&@{&ﬁ&%@mﬁgé gﬂl%ﬂsgl&oﬁs tggaﬁﬁgﬂﬁ 3?@[1%0%3}% ents

flows 30 acr adsertdeffertsaipastivulseaidepor phasd bentamidaaw. of cl ai m 4, wherein
the data storage device further conprises a dat ehé;énsduci ng h&ad adj acent

the data recordi né:‘ré'tﬁr’_ldasé%‘?nddh’é‘s\ﬂﬁé?e_é’i‘tﬁrs (syoh ¢ iisak 104 apbthe dthpr i ses
flowi ng the fhi&t oRPLk! g&g@éd &t@%g‘glr() ! Ql&ta%ﬂ%lé 813L Bsulh'bs ?@8}229@83@@?2@5“’96”

the first filter and t ata re Ing surface and to t
aer odynaif calstlgcted ppusing mhmbére(aach 5 the bashdecket 0 dt step 204i An Bdsosbentei n t he

itioni furth [ L di the first filt it d
Gui de. surf ac LB G FORPLaRT abiimry g esmtinite MesiP BB TORt Fher of n |
the method fuyg me%]? COVRN0BLA stdpPV6NA febRcARFNGtR iich @8 193) ik Rextf | ui di ¢
currents adjacent the second filter and back to the first filter so that

t he second paonstilled inf selaeted houstigmemberaat agpopition beyamddhe attomgost he second 10
gui de surface. .7. Th th of clakm 6, wherein the data storage device
further conprﬁegg’gteéﬂfgl@n&ﬁﬁg)ﬁ aﬁﬁ?%?b%i ch positions a data transducing head
adj acent j5he dat aAt%ﬁéﬁrzik)ﬂﬂhe&yﬁfaﬂﬁ@eqoﬂﬂ%%ﬁ%ﬁis&bﬁeﬂ%é hawidng fehedn furt her
conprises flow ng the 15 second portion of the fluidic currents adjacent

t he act uat or englpend hoysingsusbap 81y Atsichmenfeofdovsiag sremiston. this manner
results in placement of the adsorbent filter 130 adjacent to and in a facing

relationship with a data recording surface of the disc. Thereafter, rotation of the
disc 108 at step 212 generates fluidic currents within the housing 101 which

20  impinge a leading edge guide surface of the adsorbent filter 130.

As shown by step 214, the fluidic currents are divided into two portions.

The first portion passes into a gap between the filter 130 and the disc 108, and the
second portion passes along the guide surface 138 to the recirculation filter 132.
Particulate contaminants are filtered from the second portion of the air currents

25  passing through the recirculation filter 132, and particulate and vapor phase
contaminants are filtered from the first portion of the air currents passing adjacent
the adsorbent filter 130. The routine is shown to end at step 216, but it will be
understood that steps 212 and 214 are thereafter repeated each time the drive is
activated.

30 The filter assembly 133 provides several advantages over the prior art.
Effective vapor phase and particulate contaminant filtering takes place through the
efficient directing of fluidic currents to the recirculation filter 132 by way of the

leading edge of the adsorbent filter 130.



8. The nmethod of claim1, wherein the positioning step conprises adhering
the first filter to a surface of a first housing nenber and mating the
first 20 housing nenber with a second housi ng nmenber to place the first
filter in the facing relationship adjacent the data recording surface. 9.
The nmethod of claim1, further conprising flowi ng fluid froman external
envi ronnment through an aperture in the housing into the first filter to 25
equal i ze internal Theplaxmentald cahfipaptiar o thp adsoshone SitantB0t aljgeemveditc | ngr ess
of fluid-borne cgontam nants fromthe_external enyironnent into the housing.

10. A data stTBfOAHBE SNAGEAacILGHS A SEHicanhingERasT MghGAMEMNIAEAISREReMN i nteri or
envi ronment ; ié\thapéﬁtbgﬁngorgt@ dTHBRAL hSifind! 101] ichGs BRUSNPbARGCia)

‘conprising a data recor ace and an outernost perineter; a filter
assenbl y supposmelienpinh factaridesiigns) #ilsny thenfilter d 3P opetiateg to redud thefvobimefofl t er

adj acent the diisc, the fiyst filter Vi n sqr.hent surface which
extends i amgiqrhglep%q lattﬁ%ﬁ'é’ﬁfcpcqﬁeflﬁ%ﬂégﬁgkggﬁgC}B21’ ng surface and a

| eadi ng edge gui derpuliferts0 Provides BnpRVES caphRiliPdtiati duYat@edisfindnts adi al
extent of the disc to the outernost perineter; and a second filter disposed

beyond t he owlangtheteagimgiedae guidelpwiacefl 38 redutiingthennesilility efsubsequentof t he
disc generates fluidic currents within the housin hat i, i, N he | eadi ng
edge guide sﬁ?pfd%g %t;s%ﬁg?ntgnqqap t°"|§°o?‘F idbsﬁ r%‘i‘or?lﬂég’fr}fiﬁed |]J@g?ﬁt|¢?g%¢ S passes
10 into a gaguhkdr\¥pentdshs addmectierhamél (BoRapatht Beotldbaide 8a@ac 118) Sur f ace
and a second portion of the fluidic currents passes along the | eadi ng edge

gui de surdfacdo dieetilnid eemngs tojthe ¥CM 186 MQOHYPﬁgiVthwoétf@raﬁ@ét%é(?ﬂ dd4of claim
20 wherein t . . : ! ) .
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currents. 12.Jowhesistarice bas¢atticrdidtet e iackffodiorcpath exttidingiiavegnthe heuddig or bent

medi a 20 conprises activated carbon. 13. The data storage device of claim
10, wherein tli94. dEpivang themesd o5 3senases beeaies &ltehr ough recircul ation filter

L comur o, 1 gt SR e A O TGRS L
conpri si 1§ a addtagclaimed below) is generally directed to a method and apparatus for
protecting a data storage device from contaminants.

In accordance with preferred embodiments, the data storage device (such as
disc drive 100) comprises a housing (such as 101) which supports a rotatable disc
(such as 108) having a data recording surface and an outermost perimeter.

20 The method preferably includes positioning, within the housing, a filter
assembly (such as 133) comprising a first filter (such as 130) adjacent to and in a
facing relationship with the data recording surface and a second filter (such as 132)
beyond the outermost perimeter, the first filter having a leading edge guide surface
(such as 138) which extends substantially across a radial extent of the disc to the

25  outermost perimeter (such as by steps 206, 208 and 210).

The disc is subsequently rotated to generate fluidic currents (such as 136)
within the housing, the fluidic currents impinging the leading edge guide surface so
that a first portion of the fluidic currents (such as 140) passes into a gap (such as
163) between the first filter and the data recording surface and a second portion of

30 the fluidic currents (such as 142) passes along the leading edge guide surface to the

second filter. The first filter preferably comprises a chemically adsorbent filter

comprising an adsorbent media (such as 170) which adsorbs vapor phase



transduci ng head adj acent the data recording surface, wherein the first
portion of the fluidic currents flows out of the gap between the first
filter and the data recording surface and to the head to aerodynanically
support the head. 30 15. The data storage device of claim 10, wherein the
housi ng conprises first and second housil@g nmenbers which are mated together
to formthe housing, and wherein the first filter is adhered to a surface
of the first contagiimatsrerizasecond filéer peeferibly ddaiptised Dpagehrdagh eeiroflatidrai m 15,
wherein the fjrst housing nenber further conprises a diffusion aperture
over which t HBtef whigh qapiures particudate pISERINGRIST or m a di f f usi on path from an

external environmef,, gélﬁglﬁgger{gﬁ@ﬁgélﬁg@a%téa it (@b ad f‘3t32 S&Qﬁ’a‘fe{i{ft

filter to equalize'in at nospheri‘c pressur
prevent i ngr esithinthefHousitg lnd nemprhsihgaifins filisr {(suchrad 184 ) adjaesm dhe datasi r onnment

into the housing.,. 17. A datag stQrage device, conprising:, 10 housj ng whi ch
def ines af | AFSRIBE Swiftcer i dirilica NaypR s sgrbﬁngglrga\asgwhéalgé)ﬁﬁlﬁht he
housi ng and LS 1 : t.er i meter,
whorel s rotatonie Fl PR Aol ackfh It G LECGLEHA Rie RIRAE B 1T
wi t hin t he hausdersyrface (sassast 18 wdichr extinds sitstantinlly adrosra dilmpeged dfeyond t he

out er nost perjnete 5 of the di.sc, and configured to capture fluid-borne
particul ate éh%&léﬁon%ﬁf’gt,enﬁﬂsgpF‘i'l?lgEer'neans di sposed adj acent the data

recordi ng surface 1rerfiler YésdhBoy ﬁhﬂeﬁﬁr@fe@d‘tﬁ%é&ﬁﬁﬂ%ﬁ skdbind ﬂl@ﬁgﬁ@ﬁ hye first
and second portions, for adsorbing vapor phase contam nants fromthe first

]E)plrti on dfd fl3R) gi@mﬁed@éitacm tf:jerm{tmmﬁmqridéw afdhe diég,rvdmwinrmta&i@rmf
corpr ses a cHEfN R iGLA R e PR fhahe R BhE: belretClodty 200

to and in a faedeMirfaed, ahd MhekiPa fitst Poitida off HeXluigie QuFEME padsed Meea gl a

| eadi ng edge gui de 25 surface, wherein the fluidic currents inpinge the

| eadi ng edge bgtvea thapdsathentwrfane and the dptarrgeordivg sPEaceRnd SseCanstnoseen t he
adsor bent surface ' e nd rtion
passes al ong otfﬁlge ]ihgig ic%%r%g%%é&ge%?@ﬁé gltfg ?%@‘gé %ogg%tgﬁlgd%?sé@??ec%ﬁg FGSHH ilter. 30
CAyy. AL AS. AtfilterAa . AN A AsF. A L. A( . A(,. AN A . Aa v

It is to be understood that even though numerous characteristics and

advantages of various embodiments of the present invention have been set forth in
the foregoing description, together with details of the structure and function of
various embodiments of the invention, this detailed description is illustrative only,

20  and changes may be made in detail, especially in matters of structure and
arrangements 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 particular elements may vary depending on
the particular application of the filter assembly without departing from the spirit

25  and scope of the present invention.

In addition, although the embodiments described herein are directed to the
filtering of contaminants for a disc drive data storage device, it will be appreciated
by those skilled in the art that the plenum assembly can be used for other types of
data storage devices, including optical drives and magneto-optical drives, without

30  departing from the spirit and scope of the claimed invention.
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portion of the fluidic currents passes into a gap between the first
15 filter and the data recording surface and a second portion of the
fluidic currents passes along the leading edge guide surface to the

second filter.

2. The method of claim 1, wherein the first filter of the positioning
20  step comprises a chemical adsorbent filter which adsorbs vapor phase

contaminants from the first portion of the fluidic currents.

3. The method of claim 1, wherein the second filter of the positioning
step comprises a pass-through recirculation filter which captures fluid-borne

25  particulates from the second portion of the fluidic currents.

4. The method of claim 1, wherein the first filter of the positioning
step comprises an adsorbent surface which extends in a facing relationship to the
data recording surface, and wherein the first portion of the fluidic currents flows

30 across the adsorbent surface.

5. The method of claim 4, wherein the data storage device further

comprises a data transducing head adjacent the data recording surface, and wherein
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7. The method of claim 6, wherein the data storage device further
comprises an actuator motor which positions a data transducing head adjacent the
data recording surface, and wherein the flowing step further comprises flowing the

15  second portion of the fluidic currents adjacent the actuator motor to convectively

coil the actuator motor.

8. The method of claim 1, wherein the positioning step comprises
adhering the first filter to a surface of a first housing member and mating the first
20  housing member with a second housing member to place the first filter in the

facing relationship adjacent the data recording surface.

9. The method of claim 1, further comprising flowing fluid from an
external environment through an aperture in the housing into the first filter to
25  equalize internal and external atmospheric pressures and to prevent ingress of

fluid-borne contaminants from the external environment into the housing.

10. A data storage device, comprising:
a housing which defines an interior environment;
30 a rotatable disc supported within the housing and comprising a data
recording surface and an outermost perimeter;

a filter assembly supported within the housing and comprising:
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comprises an adsorbent media configured to adsorb vapor phase contaminants

from the first portion of the fluidic currents.

12.  The data storage device of claim 11, wherein the adsorbent media

20  comprises activated carbon.

13.  The data storage device of claim 10, wherein the second filter
comprises a pass-through recirculation filter which captures fluid-borne
particulates from the second portion of the fluidic currents.

25

14.  The data storage device of claim 10, further comprising a data
transducing head adjacent the data recording surface, wherein the first portion of
the fluidic currents flows out of the gap between the first filter and the data
recording surface and to the head to acrodynamically support the head.

30

15.  The data storage device of claim 10, wherein the housing comprises

first and second housing members which are mated together to form the housing,

and wherein the first filter is adhered to a surface of the first housing member.
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a pass-through recirculation filter disposed beyond the outermost perimeter
15 of the disc and configured to capture fluid-borne particulate
contaminants; and
first means disposed adjacent the data recording surface for dividing the
fluidic currents into respective first and second portions, for
adsorbing vapor phase contaminants from the first portion and for

20 directing the second portion to the recirculation filter.

18.  The data storage device of claim 17, wherein the first means
comprises a chemical adsorbent filter having an adsorbent surface adjacent to and
in a facing relationship with the data recording surface and a leading edge guide

25  surface, wherein the fluidic currents impinge the leading edge guide surface so that
the first portion passes between the adsorbent surface and the data recording
surface and the second portion passes along the leading edge guide surface

to the recirculation filter.

30



