10 NOVEMBER 2006 FLUI 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
claimed invention relates generally to data storage devi tE¥OERBRRH?086
particularly to the directing and filtering of recirculating fluidic
currents established wthin a data storage device. 5 Background Disc
drives are digital data storage devices which store and retrieve |arge
amount s of user FAA{ID-BORNE LZONTAMEXANT BROTRGCHEON USING At FIIZFER
magnetical ly recor ASSEMBLYEVETHf &EFADINGEDGE GUIBESIRF W age di scs
affixed to a spindle 10 notor for rotation at a constant high speed. An
array of vertically aligned data transduci ng heads are controll ably
positioned by an actuator to read data fromand wite data to tracks
defined on the recording surfaceg;,, 15k RE TR, potor rotates t he actuator
to nmove the heads across the disc surfaces 88 heads are configured to be
aerodynamical | y 15}summmmdedmoumfmﬂmeggm&mﬂpa@eaabumakukdkgs&kﬂho@%aﬁp|e
air) currents est bllsqﬁg b pk speed rotation of the discs. It is
desi rabl e t o PRIt 9’0 di EQ%W%E @“*‘ﬁﬂﬁﬂﬁﬁﬁﬁ@géhﬁ¢¢§%m%ﬁ% and vapor
phase (gaseog&%bﬁQ@gaﬂym@QHggSM&&%(%V@edata st orage device housing, as such
contam nation can adversely affe ata storage and transfer performance.
Data 20 sborage housings are typically seal ed using gaskets and similar
features to prevent the ingress of am nants fromthe external
environment. It has been found that 3%? ‘gressure differential between
the interior and Deyd @ivefrcdigital RUSHAe e(ééa&%s%ﬁﬁ/st&le%}{émﬂe YHRE atures
or changes in altitude) can potentlally | ead to failure of ousi ng
seal . Thus, RAeNREEL Bicr grign difesg aed Q@C@ohmaem@ {[hsdaﬂa@de tmagmtmguy desi gners
typically praovi i si.on t wee terior of the
hggsing to t goggggpﬁg?&gﬁgF%%ﬁﬁgn n%’ QWPS&F“@ §F|§HFQ6ﬂ38PnP erior and

exteri or lat magydreor ®tffodws uicesstant BigiQYEIBER 2006 7 A typical diffusion

path (diffusion tube) is forned throu%h a hou5|n%]mall
An drray 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

equalization of interior and exterior atmospheric pressures.



and provides an el ongated, narrow channel which permts fluidic flow while
at the sane tine restricting passage of contam nants along the | ength of
the channel. Filters are further typically placed within!@HeViHGRE: #§t o
remove 5 contaminants fromthe internal recirculating fluidic currents
established by rotation of the discs. Such filters typically include
pass-through recirculation filters and chem cal adsorbent filters. A
pass-through reci r&tymatal diffdsidn math ghffesian tuperiagommteeisthfdugh d-hoasing wall
particul ates as fluidic qurrge ts are directed through .the filter. A typical

10 const r uct i B AACARLTHEAEs NgFoY Fhangfl Waigh Rermaifsclipidic Tlow while at the

pol ytetraf | uaanetind @8Eictingpistled FFoRAMREhntaI8n NORVGNENDAE KhDiGefrat eri al  or
a fabric encapsulated, pilTow shaped filter containing electrostatic or

other filter nedi &1ltys ereclivitben typigsldy pleead Within ¢he lysmgab kymadsor bs gaseous

and smal | <di - i ate caont.am nants.as fl uidi urrents pass
across a Sur fac g@%‘%’?”‘?ﬁ%&‘ﬁ% Iél&?m re%?%uﬁgtfﬁ%ﬂ?f BTy esgacpﬁ’é{’ HOEfﬁ’é’nhave
been proposedfitrcdisdi $gch hikerssgpiodliyaatudape-suBORcAE 86 fikas hased

desi ccant granul es as an adsorbent nmedia. The adsorbent nedia is typically
mel ded into &NeBie] ylewsnblibEk (brick) or is encapsulated within a

sem -rigid pernmealy ( . Of .al ... drjve designers are
constrai ned by a nuﬁ%sgﬁh&ggg# gegérgglg{m?ﬁ%%%ﬂaﬁgﬁa@é%giﬂrlllhda]??r?ereduced form
factors and ipattenhads aslfieatianwecrnitsaudiecttdthpowpt we fiebf egtypieal filtering and
flow congéol . Wth . the fonti_nued fgﬁmand for higher performance data

] h
storage devi CBESIUHRREC ”@ﬁﬁ?lﬁgesé’ ot Fﬁﬁ‘&!“%@é’é PRbfictTatypEpdylespr oaches to
directing and i 14ihed (PE hoRMbEhibAIAL Hatlhfe) G4 FBAL St iha SHARACYT ces.

It is to such inprovenents that the clainmed invention I Irected. 25
Summary of t lseapedVidiat ¢antainmgatactostancer athdrifilpr efedia ed enbodi nents, a data

st orage devi ce conpr.i ses housi.ng which s rts a rotatable disc having
a data recording gg?l}eg%alélﬁ@rgeﬁﬁ ﬁgtglf %ﬁﬂﬁ{?@{%@gm@% @G‘S}K’ liql%@‘?tf’rassenbl y
i's positi oneg@attictidietohbignilaes i QuiaRdubeAR ph&eRrdds histiFice dfithd flierda® acent to
the data recording surface of the disc, and a second filter disposed

beyond t he oditids ybisty pfegonpiicsionyhavethsen] peaposetig nlOVENBERI2 G0 6cti Gited

carbon and silica based desiccant granules as an adsorbent media. The adsorbent
media is typically melded into a contiguous block (brick) or is encapsulated within
a semi-rigid permeable boundary layer of material.
Disc drive designers are constrained by a number of factors, including

20  continually reduced form factors and internal clearance issues, to provide effective
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. It is to

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.



The first filter is preferably characterized as a chem cal adsorbent filter
having a | eadi ng edge gui de surface which extends substantially across a
radial extent of the disc to the outernost perineter, attNaVidpor2Gphase
adsorbent carpet surface which extends i;n a facing relationship with the
data recording surface. The 5 second filter is preferably characterized as
a pass-through recirculation filter configured to capture fl uid-borne
particul ate cont anfimaimss{iltéis prederolplg rchbriacarizdds adihemidas adotinell&0 gener at e
fluidic currents within the housing. The fluidic currents inpinge the

| eadi ng edge GUIH" fgﬂﬁlhf‘%%beogu‘?%%”?alg? ?E‘C%qultet“él? substantially pqessasedisht s are

di vi ded into &t bf BRAREE MbORGHIdsCASimARC atd & $ipot BhRRIHESD into a
gap between the first filter and the d(ﬁl% rgcordipnggsurfaace.enq%a@ggecond
portion passedrfarowhichsstendaigi migeind gelageristip with freclta rocdrimeserfacrd Thel t er .
These and zvar or f res. _and.advant ages which .characterize the

clai med i r?vengte?%{ﬁi f\%}ﬁq?g%rg%g%gy 8%%%&%‘?1 egt?f)(gr?agsé%&(?“rgb r?‘ﬂ@“?aélpp hg detail ed
description andfigped (¢ epeeifg-boae pasioclrt @b ciangs. 15 Bri ef
Description of the Drawings FIG 1 is a top plan view of a data storage
devi ce const r uct ed?VHERPSEIIGANRE disgiit Fotgiedioegenemteciitidigionennts vwthin the pr esent
invention togL8hHe - i the data stora evi ce
utilizing a fhl%| teg gggéglrlr%i y&é{)e%?@?{r% t%éjf((::’%%rr’}iggg © %d%ﬂlsf%arc%8ﬂ§’e&lr b er

adj acent a ddtler st tae cstreftaar dbvideditdfigst avdstcan®psSiohd) PhOhrst
recircul bi on filter ag&l}acent a perinmeter of the disc. FIG 2 shows the

under si de”of FPHERIFSE SRR &B bF'@"‘feﬁg theafirst Bligsrapd dhe de reseidingiriace.on and
attachnent | ogRLEQRAIPbriddhecH8 m&%hh%@ﬁ@hg@%e u‘%ddbé Slrfacdfl {BQ seddpflifdes a

. {ET,
| eadi ng edge that directs a porti ic currents established by
25 rotation of thd&hdsesand viaootshetheefeatuoslaad advantdges ehichFeh@xacBripe di¢i des an
isonetric view.of ,the chem cal adsorbent fiIt%r. Fl 4 provides an
el evat i onal \?}lgéW%’anFWéonr%@i EOMS EPRATe uPPR Feadingche Bollomang detaileg,
el evational , desceiptios &kd ipvnatvivivey BE adsaeiaftal@awihgtage device. 30 FIG 6
provi des an el evational, cross-sectional view of the chem cal adsorbent
filter i Aaccordance with a first preferred construction. FIG 7 provides
an el evational, cross-sectio i ew. qf t chem cal adsorbent filter in
accordance with a first pref g?ifgyeg%}@fornugc}ﬁpgE’rawmgs

FIG. 1 is a top plan view of a data storage device constructed in accordance

with preferred embodiments of the present invention 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.




10 NOVEMBER 2006 4 FIG 8 provides a flow chart for a CONTAM NANT
PROTECTION routine, illustrative of steps carried out in accordance with
preferred enbodi nents of the present invention to proteftNYWER: ¥06t or age
device from fluid-borne vapor phase and,particulate contam nants. 5
Detailed Description FIG 1 provides a top plan view of a data storage

devi ce constructed in accordance with preferred enbodi nents of the present
i nvention. The datBGRaragdes didww chart SorprEDNTAMINANAPROEECTEMINAS a di sc

drive 100 which.magnetical ly stores 10 digital data from a host device (not
shown). The di ls"téned(?%liﬂ%/sgem BoPli K GaEsd Qup i“gﬂ%ﬁorﬁB i R@%r(/a%ieé‘woégfl‘?rﬁ%s and

internal enwifrieapRidnt ienfidterodrbiéer thd Bita RRWSINBvice ffot] MR- opg of a
pair of housing nenbers conprising a base deck 102 and a top cover 104

(shown in parRhash andnaetiandag contamimagtsi ndl e mot or 106 supported within the
housing 1Q1 rotates a nunber of nagnetic recording discs 108 at a
constant, high speed. A rotary actuator 110 controllably noves a
correspondi ng nunber of data tranpdtigleddDdiedptod 12 across recording
surfaces of the discs 108 through application of current to a coil 114 of a
voi ce coil notor ( propgdles adopr Rlan ey ef a data glorags dlevigy aanstmatetlyn suppor t ed

over the reC%EQirHﬁucEWiﬁ?ﬁ@ﬁme?léﬁ?gHﬁ%infs cﬁdf{u{ gﬂ%&&t ﬁl%%&ri.isfiﬂg\%a@%/stoggéeat hon of

t he discs 108. For purposes o presen scussi on,
cont enpl at ed dehia¢ istprefedibbccloricueiz20@s b dist ddes 100w hictirBamet@flyanste our heads

112, al though. ot her nunbers qf discs and heads can be wused as desired. 25
A flex cilﬁcui gl@?&@ﬁgﬁoy 21[1%“8?89‘? é\%shﬂ"@@t ri cal communi cation paths

bet t h t 1 . - i H int i- i
etween the actuatge dgiktQrideqdodifges 95 gcg}&cﬂfisln%_l%‘fv%vgﬂﬁélfﬁéeﬁngpgﬁﬁ )

mounted to the underside of the base 0 Irsc drive 100 is
deact i vat ed, envieonnraaény theldriver eThe baugitg is fomedtbyondtmgta®atpair ofédudiandi ng
zones 120 ne e i nnernost, di.a rs ,of the di 108 .and a latch 122
secures the gfgze PSP R %S%g?ﬁggﬁ?@dﬁotgf’ £P%6%H .18%3?98’%? ®tighe shown at
124) extend tiwavugh the top cover 104 and into receiving apertures (one
denot ed ?g 126) in the base deck 102 to secure the top

A spindle motor 106 supported within the housing 101 rotates a number of
magnetic recording discs 108 at a constant, high speed. A rotary actuator 110
controllably moves a corresponding number of data transducing heads 112 across
recording surfaces of the discs 108 through application of current to a coil 114 of a
voice coil motor (VCM) 116.

20 The heads 112 are aecrodynamically supported over the recording surfaces
by fluidic currents established by rotation of the discs 108. For purposes of the
present discussion, it will be contemplated that the disc drive 100 includes two
discs 108 and four heads 112, although other numbers of discs and heads can be
used as desired.

25 A flex circuit assembly 118 provides electrical communication paths
between the actuator 110 and a disc drive printed circuit board (PCB) mounted to
the underside of the base deck 102. When the disc drive 100 is deactivated, the
heads 112 are brought to rest onto texturized landing zones 120 near the innermost
diameters of the discs 108 and a latch 122 secures the actuator 110 in a parked

30  position. Fasteners (one shown at 124) extend through the top cover 104 and into
receiving apertures (one denoted at 126) in the base deck 102 to secure the top

cover 104 in place.




cover 104 in place. 10 NOVEMBER 2006 5 O particular interest in FIG 1 is
a chem cal adsorbent filter identified diagranmatically at 130. The
adsorbent filter 130 ("first filter") is preferably attHtHeENRER 86
under si de of the top cover 104 as shown isn FIG 2. The adsorbent filter
130 operates to adsorb vapor phase (gaseous) contam nants fromthe 5
recirculating fluidic currents established within the housing 101. The
adsorbent filter @Gmﬂﬁuﬂmﬁewﬂapérﬁibsiascmanwhdkmb@querhmnﬁﬂaﬂroIIably

direct portio I g, curr rough recircul ation
filter 132 ("€§I. Ecﬁbgyﬂ?g ﬁ@?ad¥"@fgh@é (ﬁﬁméhgﬁﬁb§ﬁ¥eFﬁﬂb@r 130 and
the recircul aftiaceditb kﬁ&indk&?d@df&h@@?'c@%ﬂ 1081 2% shéeh &1 Fred o %'a%?drﬂe S a
filter assenbly 133. 10 The recirculation filter 132 is supported by a

1

support nenbeH 3308PmﬁwsFb@&?ﬂbﬁmbéwﬁﬁ@(Wﬁ@ﬁ@bt@ﬁmnsmmpémmnémer of the

di scs 108:zan n ic currents as
‘he curr erslt ngcgg’ogi%g%upﬁg Tc%r%ﬂt?% abh(glg?edt Wlni!l %g%lz?usmge\%g g[lﬁielaﬂ%)rpggp ective
filters 130, fﬂlfﬂ:?l%@ furfheoupateds ha th% gdﬂds’:\tl&d:oﬁtroﬂ_ Fpﬁﬁré&?oﬁi’éﬂb 8f fhet he
operation of fllter assenbly 133, as shown in 5 1 the high speed

rotation of t 18?%%@“&681Eﬁﬁﬁﬂﬁﬁgbﬁﬁﬂﬁdﬁbﬁﬁ@ﬁﬂ§éﬁ(dﬁCmKUMﬁnd Four rent s
general |y de@%?e@lc@Xh@ﬁJs?Weﬁ@ﬁh Jﬁgo%ﬁﬁ’ tl'fé% &Jtlzﬁlfﬁgﬁte? N5 gr%}c% %cglvgﬁ'r adi ng

edge gui de surface 138 rbent f| sone rents
pass into a rghp6®§1MnenashéﬂmomwdnbblBGB and continue on around to the top

head 112. .These rrents, are ted by broken arrow 140 and are
col lectively ref eﬁll}!‘&fiect‘%uggoﬁﬁ Py O QW;/PFS’BIF?P&S&SBPP%@C@G?? B a The

| eadi ng edge @i Syt Aok Sndst f)érfrﬁétel%f'tg@(éé o‘izxgagld)caﬁtﬂﬁegtpgﬂ[ch%é y

extends across the radial extent of the t ut er nost
peri met er of contamingntsgn ﬂ@tﬂhedlcwurrﬁmﬂtistheetarrenteqbaésyhmugbvhejfﬂﬂarand

col lectively s err dto are dir alon t he

| ength of t hé d?l}'rofn ac\ge\ﬁgﬁz‘ﬁ&esé’ﬁ%bvrﬁ r}ﬂteg%gﬁ(?ngf’]z past pﬁ‘ﬁd%&"\égﬁ %H% dupport
menber 134 and a Fodeuwedxlplalifthe ¥petahibn BOWS iffi@r &Qémb!} 13805 S ola&n FI
recirculation filter 132 i's disposed. The currents 142 flow through the

recircul & i o the highppepdzo@rien phibe disas k08 me%@rﬂ canfendti st ef ﬂﬁlSlcas shown.
second guf do” ot eeeHh BPoRl P aRedMpErRs Metidehs 50T A eibai g
surface 150 edgetgduidersmufaia i3 8L6fIthe smmabeaf filtéyel 30UESTRNbSthd 4drr @IS fasy M6k
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




t he 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 garrows
154) flow al ong 10 NOVEMBER 2006 6 the second gui de sur {HEQVEMERH¢ he VCM
116 to convectively cool the actuator «cqil 114. As nmentioned above, FIG 2
generally illustrates the underside of the top cover 104 to show a
preferred placenent of the adsorbent filter 130. It will be 5 understood,
however, t hatthe¢ pgsofid guide saiB@edas tatitceY Gl | Metbyobecpbagedolahe hiteatbase deck
102 under thecolaolt tom disc 108. The filter 130 is preferably affixed in

pl ace using a I&y‘er of pressure sensitive adhesive. The filter 130 is

shown in FIG 2 tos ﬂn_emdsﬂ@a@@weaﬁﬁ@.réagé%mﬁmrlmes%Lﬁrﬁfeﬁsi&é&t}a@i ph runs
parallel to the top disc 108 when the top cover 104 is Instal eé). 10 Wth

ref erence agdPnert@4mp ehow a pitipired glogamana pt the atsrberdidteg &3k olasvill bont ani nant

adsorptiog w ace. t ugh .t he inpingenent of the fluidic
currents ?36,%?%%&)@%1%%6}%’2%&&?@6 fglﬁe&qégc‘g%ﬁ%ﬁ%ﬁ?t’c}gﬁ%}fﬁgﬁ 3??@?“&%?"18548 (i.e.,
the edges ofdethe0 indeetheld0pm ditc i08. cOetfamRlIa0 @dprefadbl yBSixe@in }leaé‘e

contam nant adsorption_ w Il take place as the currents 140, 152 pass

across the caFpér 18y rhpesssssqnsitivgadhssivgad hsdilige 80 tsréownse FIQE @nd t he
filter 130. it I I fi to reduce turbul ence
(i nduce | am -rll-lgt%ﬁfe: Agv@% E?I%%?h(géggt? rg‘ﬁelﬁ{cgqg%i“ﬁl?%gﬂug gégrg }l?lttgrthelt%%ésﬁ&% passi ng
i n the viciniwhgndie bheohwd®4 1didstalledt i nuing with FIG 2, a series of

fastener apertures, (one denoted at_ 156) in the top cover 104 align with
t he baseI@eck apert Ut B<CT{HE %P’“ﬁpéléi?’t%hlﬁoal?d@%%? and gAsePUsst eners 124,

A conpr essi blengaskat adkafiien N dnde %keﬁl‘ﬁ:e thoh glgﬁ%g{gwmgfhgﬁ% (:i]fgf?? cover 104

to effect a seal at the junction between the ba op cover
104. Apert ur EgidiGourens 1062 142 cumiipdifitsearfdast embgisdd wofacesIBBMIYS tie. . SReur e

shafts of the,spindle.,not 06 and actyator 110, respectively, to the top
cover 104. 2§d$§I’[g ﬁ?g?e%%g\}?@eél%ﬁo‘g?la QEGHE]FP&IWOSE?%@Q-Cglgteltni”&‘?é?‘ys@f%‘\ﬂ’/“of
rel evant por wiptse @lace bfithe@uientd 14y e 52sd Ry rtlﬁ@@ir%ét |slif§f§56r gtgqn tihe

: : e

cooperative operation of the respective filters 130
af or ement? on&P brapyethasiss 10Band dis filfes d 3Q.08hafitten 139 is argferablysonfigoed 155 of

e Lo e RER BB B SRR
t he passing in the vicinity of the head 112.
Continuing with FIG. 2, a series of fastener apertures (one denoted at 156)
in the top cover 104 align with the base deck apertures 126 of FIG. 1 to

20  accommodate the fasteners 124. A compressible gasket 158 extends near the
perimeter of the top cover 104 to effect a seal at the junction between the base deck
102 and top cover 104. Apertures 160 and 162 accommodate fasteners (not
shown) to secure shafts of the spindle motor 106 and actuator 110, respectively, to
the top cover 104.

25 FIG. 5 provides an elevational, cross-sectional view of relevant portions of
the disc drive 100 to further illustrate the cooperative operation of the respective
filters 130, 132. The aforementioned gap between the top disc 108 and the carpet
surface 155 of the filter 130 is numerically denoted at 163, and can be selected to
be any suitable width. A base deck guide surface 164 projects upwardly from the

30  base deck 102 to divert a portion of the combined currents 136 underneath the
bottom disc 108 to the recirculation filter 132. Such diverted currents are denoted

by arrow 166.




30 base deck 102 to divert a portion of the conbined ](c:ulrrent i3%368 ]
underneath the bottomdisc 108 to the recirculation filter . _Suc
diverted currents are denoted by arrow 166. 10 NOVEMBER!QWOB=MEERPO6
optional cantilevered diverting arm (shown in broken line at 167) can he
added between the discs 108 to further direct internediary air currents
(arrow 168) to the recirculation filter 132 and to induce lamnar flow in
the air currents Afshaptiw@h@wtiﬂmrw&éd@‘tingmnEshﬁwmn BrakenVindes! &) can

cross-sectional, wmi of t fil 130| ._conjunction with the
top cover 102& tzgdg??gévxtlwge s Scﬁﬁégg#u k %‘ﬁcﬁ Pﬁféﬁe Ry ﬁ*ﬁé“rr?qt? BOW 30
preferably corgs) is®s rausorabentilteeiizantifl inieaRshat fy iMmP e ARk e
protective layers 172, 174. The filter 130 is shown to be affixed to the
top cover 10 atd%‘ictl?dh‘*ah?aﬁ‘ﬁrﬂlfil ayer of adhesive 176. 10 The nedia plref erably
conpri sessan adm f t car de t silica
particl es5 al t hougﬁ@o?% s%ng'rgsg,l%eé’t% %sorgeoﬁﬁgﬁ(flggbea ét%gﬁa readily

used as desi roedjudeqlmndnmgqeuppnoxtdﬂeon&qmdhedirﬁmt Sreférredl @n¥@itdRPITheat i on. It
has been fou a h?(i Eﬁg filter 130 can accommodate over 150 mlligrans
(ng) of act|3 fee 5L BrefrarblY GomREsTeds b Impdi | 1) epcapsydatett ivpsrmeablg a 2. 5

inch 15 for mg@skifle: laydid £, @'7@ MPhER kY QJ@%E sf?&m @rﬂena?ﬂ;ecﬂgqhg %ﬁeto've\:/re

humidity control as ‘conpared to pri or confi gurations protective
| ayers 172, JlTMualmgdphleﬂe)reabfyd}feswmaéfrom an extruded or expanded porous

terial ;such as 0 orous pol ytetraf |l uoroet hyl ene (PTFE).
‘rl'rﬁe I:ayer can beHE‘S%’ge bfl%lr(?%é;br%?o B“%?ﬁ@ﬁﬁg‘ﬁ?"é’fié’of%ée AfsHvyehearhedi a in 20
any nunber ofandaysiccd@Rgm gk MO0 Al R h 0Bt ichERR AT ad%t)rl%nPﬁl\c{FeﬂaﬁQPJl peation.
Al t hough not shown in FIG 6, additional intermediary filtering |ayérs can

be readily i feadiltiesed a5 depiecd daperding 8porbidewepiiretivetsmé digivehZ@phicdionhe | ayer s

W th pol yani de 1 i bAELEnE ngP AR TS i B2pFnctelint | Rl milagms™
characteri stiag) offactibged tzlrb@fi inltBO medh Vléme Th $80YErildRaVidd £ 85 43P in

accordance w_th an alternative pr eferred construction. e protective
| ayers 1% form taeter. iy Hetepromsigst aher cantrm@anyandyetative hpmedigrontrahaser t o

provi de the Ebrﬁﬁére@l-ﬂ ﬁ?or%wcfoﬂﬁgm%ﬁgn wmth a slightly different |eading edge
profile.

- e

The protective layers 172, 174 are preferably formed from an extruded or
expanded porous material such as polypropylene or porous polytetrafluoroethylene
(PTFE). The layers can be bonded together to encapsulate the adsorbent media in

20 any number of ways depending upon the requirements of a given application.

Although not shown in FIG. 6, additional intermediary filtering layers can
be readily included in the filter 130 between the media 170 and the layers 172, 174,
including layers of paper, electrostatic material, PTFE mixed with polyamide
fibers, etc. to enhance the particulate filtering characteristics of the filter 130.

25 FIG. 7 shows the filter 130 in accordance with an alternative preferred
construction. The protective layers 172, 174 are bonded together in FIG. 7 in 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  the ingress 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




The configuration of FIG 7 uses the filter 130 as a breather filter to
reduce 30 the ingress of harnful contam nants fromthe external
environment into the interior of the housing 101. A thi ttNPYNPERZ86 s
provided with an el ongated channel 180 RQaving a desired shape (Il abyrinth,
serpentine, spiral, etc.). This allows the formation of a diffusion path
fromthe external environnent, through an inlet 10 NOVEMBER 2006 8
aperture 182 dparttivel $2op theavp coverithough thdehaaheiige) thiBQh thidwsamghrytihger
boundary | ayey, 74, through e dia 170 and, t hrough the boundary | ayer
172 to the int’ér S?dgtgftpe F‘l‘ig“‘ﬂgﬂﬂ‘g&r%&h J‘P‘Ib@m‘@%k‘d@’i bgstodhe ingsgiceRart for a
CONTAM NANT RROE&SsHHO 15 routine 200, generally illustrative of steps
carried out in accordance with preferred enbodinments to protect a data
storage devi ce (sUdl. dpravidesdiféoy drdrtior aGEINTAYIINANT PROVIEEGEION f ect s of

particul ate Y r phase .qontam nants. First and second housing penbers
(such as ?he%glg%né3 ecﬁé)nffé@éﬁ'&&?aﬁée ngepscc@?é?ds‘l%ﬁlj a%Pé(faﬁF%Wi‘tgé’éef%ﬁm%t ep
202. A rot at albedihats Og6lcasdtOfdraes dBaLaLsach Lotha distArise 66} Somhpusi ng
menber (such as the base deck 102) at step 204. An adsorbent filter (such

as 130) is prETErasifsetseftnactainte and vapor phast sprgmhvati ng nenber (such  as

the top cover 104): t A rec] atdon, filte h 32) is
next installed i %ang%e Sgg? eﬁ huts)@ in?legllﬂ%\%y Segh %qhglb%%:s ef%iﬁfﬁlé@%ﬁioﬁ he
out ernost  pepiereDd)y aofprdideddit Sep 208, &l rosdiefle 88 (sulh a2 OBLieModARd 14 he first

and secong1 hgélSi n% menber s gre mated to forman_ encl osed housing (such as
101) . At t8chigRttedhotsiesmag bereerdras tha\basgidgckyiip @t step 884l A8 aflsprgnacenent of

t he adsor benty&f (st ' ' 10 elationship with a
data recordi nlgt S{JSI‘ fag%%ﬁ%l) ?‘f%fgféﬁﬁf&iyc%fﬂﬂftggﬁ f gern?ﬁﬁl(lr)lf’g’to P%ﬁé %Fh}%ﬁre@u isc 108
at step 212 getiertap esvef lgd)dit step 206 e Atrscindulldtion filtee (fuobias mgR)iOaewhi ch 20

i npi nge a | eading.edge .qui de surface of the adsorbent filter 130. As shown
by step 214, ”tsh“‘élgfﬁ“h?a‘?l IR QusHgIMPRer 3t ¢ PaYiRoR ﬁ?yé’na\%e Y8FRShs.  The first

portion passgégrimBiePofthgarchoswegsy tde filter 130 and the disc 108, and the
second portion passes along the guide surface 138 to the recircul ation

filter 182,  Part ¢sicné0.dbniistindsacondheusiig membets areomtetieo emamd porti on
AR S T T T R
portion of theuld in paterent & thasdsoft@ned]t@ciB0tadjacent 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.




t he adsorbent filter 130. The routine is showm to end at step 216, but it
w Il be understood that steps 212 and 214 are thereafter regeat ed each
time the drive is activated. 30 The filter assenbly 133!QpYQViMBER 3¥Ger al
advant ages over the prior art. Effective vapor phase and particul ate
contamnant filtering takes place through the efficient directing of
fluidic currents to the recirculation filter 132 by way of the | eading
edge of the adsor bét pla¢dnient adBConfipOraNOWERBERJROBENt AteThe0 plijacaieaiscand
configuration_of .the aidso%]bﬁ.nt filter. 130 adjacent a disc, recording
8rgnir

surface faci | CEYERE SyT S STEHEF P dRETRASC {hibhe AmsuAt ofidsergswir bent
medi a that camcdig e an@&?@rdté@iiﬁtottﬁ_@hm ﬂﬂ,%@xﬂ:ﬂl i‘é"?égfe@iaiu? fgg&?c?ila' ly
e fi

beneficial in smaller formfactor designs. Al so, ter oper at es
to reduce thenvalaligiiosn factardesicns biiberbefilter 30 petawsdo ceduwe trentadurhdiat r each
the head %x12., i rovides jnproye apturing of particul ate
cont am naﬁt S dngpgrr?gle%‘ Fuegfnl téggflﬁiéc %u&rgeg%dh?tdga%'t}g? 5‘?@ JL111§8 reduci ng the

possibility of subﬂmcmaﬂfﬂ?ao@f@ﬂmsm?ﬂfve@béﬁluﬁ@éﬁmrtﬁ@m@c&rﬂﬁﬁiﬁahﬁs di sc
recording surface, The filter 130 further operates as an effective channel
(by way of t HeongdBeadiggicdac svide awéace 48§, reducing diemestibitilyuefdubsequentt s to t he
VCM 116 to copyskhd F.coil 114 . The filter 130 al so
potentially re%[ﬁglté%gﬁ%}g? g&%mir{%ﬁsﬂoﬁ&@%ggsé:tr?ér%dlg% S%ﬁ%qegﬁ‘hgéﬂt%h , low

resi stance brieabdrepcfadstaenn bifectavedhifnes (v pashimexsondicnde shiraieatusy he
housi ng 01, glim’ ating the neeg for a separate breather filter. It wll
now be unfer &¢ H‘Elatfﬂ’éci CYTFRRIPARENEM Al GonMeqtiyslvermbiic agtupter 6pih 1145 and as

cl ai med bel oWheifef €REHIZS b&teﬁ@ieﬂ@&E@&eg Cosds BPRIMRL, g&q?tﬂ‘l%pﬁrae}ﬁg‘g o glcr:i\}\x, th

protecting a data storage device from contam nant n“accordan
preferred enbodiesstanse btdathed filter for odifesiagwmitic extésdishthasughths howbingre 100)

conprises a sin such as 1) which supports a rotatable disc (such as
108) havi ng ng,ae[hggp tH’d"rtB? H&eding%é%Péf%Bfea e’_b{i{t‘“err most perinmeter. 20 The

met hod pref er abl y 1i Al nsiebe fkbRNhAGhe Breklitfinieifoll eHhilbaicd Heldid ef
assenblylgsuch as 133) conprising a first filter (such as 130) aélj acent to

and in al>fadntas ¢laimed behamiip senerHv diesctedita ametordiindgppamfiader and a second
I N R e LR
substantial |y acr @issccardaact with rdf@idd @hbddi@ets 3Be Efa bldige 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




25 outernost perineter (such as by steps 206, 208 and 210). The disc is
subsequently rotated to generate fluidic currents (such as 136) wthin the
housing, the fluidic currents inpinging the |eading edge! QP deBER2®Ee so
that a first portion of the fluidic currﬁpts (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 al ong
the | eadi ng edg&ngoide $he fexord titieit freferab®conprsel b @ass-thReigh iréGtcufatibh er
preferably co.lri eﬁhﬁiihenicallg adsorbent filter conprising an adsorbent
medi a (such a$ d 78 WHIPLHCSREBrHate v apamiEse 10 NOVEMBER 2006 10

contam nants. The BRCHPErats! Jréfer : - i

recirculation filter mhichIiapfﬁpgggﬁggi%%E?gﬁgﬁﬁﬁg§§ﬁ$%§2%§Q¥%§g§€paratus
preferably i ntithigdke kpusingtaad campepibl p firgdter &81ch 38) 3 Bupoeritek dait hi n t he

housi ng and c | Si irst filter. (such as 131) adjacent _the data 5
recordi ng%s urrg gggé{nitsﬁlga(%’ Ehse tﬁsrf; § fIfllkeé aHH% 'R 6dsé’2beé‘a §'br}fi§82%”c Kida éé)e‘”l@é'&c h as
155) which exteddm i ficmgfraliiogshiiehah Henai Redidify dubGcdate, fe%}lﬁé di
surface and a | eadi ng edge ui de surface (such as 138) which eXxtends

g . .
subst ant i al | yBUileryEaca(spetinsal38a xthight exgnds syhstadtisly aerosstreradiat ertemstf

perinmeter. Thg ?gé -urther preferably conprises a second filter
(such as 10 1§%1 dﬁgﬁgggﬁﬁgg#égéﬁf&'he out ernost perineter disc of the

di sc, wherein rot athcdiiteofssembby filither geReibaf &snprises disecontf@Ntsscihd hi n t he
housi ng tBat ig?igge %h@ | eadi ng edge guide surface, and wherein a first
portion &f tHa%tHisRasre adiarent ReoUpamRePerimesr glisgh thodiswedsrameotaitmotbent
surface and thegidatay i @ - ion,.af the fluidic
currents passes al %nSfa?%gmﬁglggiuﬁgﬁ%ggﬁngﬂ&?gguéﬁgﬁgglen%ﬁ%ééttl%% leading 4845
filter. It igutde shdaaenamel whoeh 4 fiat peviem of the dhidio uneernsipasshanact &fp stics
and advanta%es of V%%EO%S engpdinen s ,of the present invention have been
set forth in CP¥fE" fsagePRY 4 _§‘E:er"im;51tt %ﬂf‘t_atr??ﬁéql PUCE AN¢8 B8NS PETtidhe
structure andf fHenhfidioBu@énts PakéOMen KD AARMS ggidE hErFAdAME el RPond hi S

detailed description is illustrative only, 20"and changes nmay be made in
detail, é3peéitally in matters of structure and arrangements of parts

o Shr L et BieR B uldif BARE U ch INERE hONCD LRR s S22

i ndi cated by the broad general neani e appended
clains are exgpraasgedof V@louesabpditentsRE tRASTEIBUINIENRINHIBE bSe N RY £ ¥

depending on_,k . . . .
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.




the particular application of the filter assenbly w thout departing from
the spirit 25 and scope of the present invention. In addition, although the
enmbodi ments described herein are directed to t he f|Iterﬂ%@OﬁﬁM%@ﬁﬂ&ﬁlnants
for a disc drive data storage device, it rn be appreciated by those
skilled in the art that the plenun1asse y can be used for other types of
data storage devices, including optical drives and magneto-optical drives,
wi t hout 30 dﬁﬁ@tﬁLh@nmimnlthe spirit and scope of the clained invention.

10 NOVEMBER 2006 11 What is clained is: 1. A nethod conprising a step of
rotating a disc surface to establish fluidic currents within a housing so
that a first portiQm&@hod Bemplisth@iaCiGHr &lihe pﬁéﬁ@éuﬁ&ebt%tﬁéﬁ%gsﬁ Rgisur face
and a first filter structure and a second portion of the f Pc Curtents
is deflected at a qUegHISAYthergdowfing brethi & Stst portive of terflicdiarcerrents pasegh a

second filster str e n_out rnDst perineter. of the
surface and al i gn;%EW%%htq% xat Clerasl?i ‘%Iﬁfsgé Gl ‘ﬂrﬁrﬁ@ @nsegorﬁa?lﬁgn@f t}éf'al d
surface, and back fluadit hﬁn‘%htrsslts deflbdted afhrbghinkd 8dgd bOhel BrsPEXSH Bouddata 10
transduci ng head adj acent the surface. 2. The nethod of claim1, wherein
the first filter <Pioygh asecondipier sactere dispesaddsordigoewsemnost périreetembi ch
adsor bs vapor pha L rtion_ of t e f|UId
currents. 1s 3. Tﬁge E@@zﬁ}c‘%gﬂnﬁ%gnfefi%ﬁ lﬂ% anse flzt% Etgu%téreo%rb At ltué'

a pass-through rsoﬂh@uhmﬂlbmﬂdthEetmﬂjﬁhmcaﬁnuﬁﬁﬁpﬁbﬂh@ @@@ﬁgzxdam
parti cul bes fron1the sec gortlon of the fluidic currents. 20 4. The
met hod of Ocl ai m 1, TaRFEFEE e?%é Jerend thersurfpes conpri ses an adsorbent  surface
whi ch extends in a facing relationship to the data recording surface, and
wherein the flrstTportion of the fluidic currents flows across the

adsor bent surf ace.Thesmsthodhe eleirhod whmehaﬂw1ﬂmtﬂﬂ&ﬁhﬁnwnmanmhqhﬂg;a step

of flowng the fir or of. the fluidic currents out of the g

bet ween the first ﬁerpxtcglr dtﬁﬂrg) thé,\lterd’étf igh pdsoghsqyangr B{‘}?Sf’é@%ta%‘éﬁnﬁ érofrh@ehead to
aerodynam cal | y syipp@bttionhs theasidichurrth@. met hod of claim 1, wherein the
first fihger further conprises a guide

I’ISGS

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

portion of the fluidic currents.

20 4. The method of claim 1, wherein the first filter 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 across the

adsorbent surface.

25 5. The method of claim 4, further comprising a step of flowing the first
portion of the fluidic currents out of the gap between the first filter and the

data recording surface and to the head to aerodynamically support the head.

6. The method of claim 1, wherein the first filter further comprises a guide

30 surface depending from the leading edge, and wherein the method further
comprises flowing the second portion of the fluidic currents adjacent the

second filter and back to the first filter so that the second portion of the

fluidic currents is directed along the guide surface prior to passing the head.




30 surface depending fromthe | eadi ng edge, and wherein the nmethod further
conprises flowi ng the second portion of the fluidic currents adjacent the
second filter and back to the first filter so that the sECOREENER WM of
the fluidic currents is directed along the guide surface prior to passing
t he head. 10 NOVEMBER 2006 12 7. The nmethod of claim®6, wherein an
actuator notor positions the head adjacent the data recording surface, and
wherein the fi.ow njhesmsthdduet heim Gowperiesesn facomiongmbtoe metons thomtidn of
the fluidic current .qadtjtcecm?the .act uat or mtgr fo co ve,ctiveI%/ cool the
actuator nmotor. 5 BVTHeMRetHoeRring ST, A MhrsH %n@‘?‘?"%rﬁ@ef’a ugthen of
adhering the firsteohigrisey floWihgaths Web@eep@ioRt of itheS Huldu Shih MeHREH d
mating the first housing menber wth a second housing nenber ‘to place the
first filter in tHSUREEIMRYOr toEPRYdcHNelicpolilif ageatpr mordat a recor di ng
surface. 30 9. The nethod of claim1, further conprising flowi ng fluid from
an external environnent through an aperture in the housing into the first

filter to eduali Zéheimdthodaf claing I efutBENEIMESIRSPRES bF adHeBiRS WEBrsPAfert O
prevent ingress of fluid-borne contam nants fromthe external environnment

into the 15 housi'ngsSurere AAd fapiusinganerabasand inkging tha fisst housingamemsberuct ur e
di sposed in faci ngyifihatd-8h tRusifte F BERA rfacec Lconprisipg. a

| eadi ng edge whi ch 1extaentgs ra@iugﬁfgy agjélgl(t:(gr?tﬂéseaﬁg fslﬁpgggeé%a{rﬁ gaggq@cond
filter structure atlhgorstipwidijdeenthnbe flata séco?ling burfaee. structure on a radi us of
said surfﬁce and di sposed beyond an outernost perineter of said surface,
wher ei n |l tation of the surface establishes fluidic currents of which a

first portion pasges ReNESNCILRE 1, BHHERESmARNS BEwiid fhid 4 ture
and of which a second porti oCn li s deflect egl a?ét he I}greg%lldnﬂé&g%éee%‘%&fqhe
second filter str@etianmenpshrpugh Fineapepivar an ube dbugh@iimolthe fikserfdien thhe

| eading edge is ¢ cteriz S first |eadi ng edge, wherein the first
filter structure P@gat% & BRI _erﬁal ameshgre fog?%@fg@lfb@ RIEYSBh MRS r om
the first |eadi ngopdyifid-band Wh@EMIMntsh€rom the external environment into the

15 housing.

10. An apparatus comprising a first filter structure disposed in facing relation to

a rotatable surface and comprising a leading edge which extends radially

adjacent said surface, and a second filter structure aligned with the first

20 filter structure on a radius of said surface and disposed beyond an
outermost perimeter of said surface, wherein rotation of the surface

establishes fluidic currents of which a first portion passes between the

surface and the first filter structure and of which a second portion is

deflected at the leading edge to the second filter structure.

25
11 The apparatus of claim 10, wherein the leading edge is characterized as a
first leading edge, wherein the first filter structure further comprises a
second leading edge depending from the first leading edge, and wherein the
second portion of said fluidic currents passes through the second filter
30 structure and back adjacent the surface to impinge upon the second leading

edge prior to passage adjacent a data transducer adjacent the surface.




second portion of said fluidic currents passes through the second filter 30
structure and back adjacent the surface to inpinge upon the second | eading
edge prior to passage adjacent a data transducer adjacent’ YREMRERHee. 10
NOVEMBER 2006 13 12. The apparatus of claim 11, wherein the second portion
of said fluidic currents is divided into a third portion which passes
between the first filter structure and the surface and a fourth portion
whi ch passes B onglitheppasseond dleedil hgwhdge tlee asvoadtwatiar offhir flukkd t o
nove the data transducer, .5.sai.d fourth portion passing the acfuator notor
prior to passing §%%ﬁnﬁé%g“m%%dﬂ§ﬁh i pofion &Qﬂ?“??égﬁﬁ@“d@%ﬁﬁ%fﬂwr

conprising: a transhefurdandene adapdeeand or f&k@r hotdoh NPMkh %gseéez{l!iﬁge;(ﬂ 9
output in 10 relation to a noving data storage nmedi um and neans for

filtering fluidic SetAddprdingedesitaeadciyptor eotprisca ¢ tmva thestatr Bigesdnedj um
14. The data stor i i erein the neans for filtering is
15 charac?erized %gﬁgﬁﬁéhggnﬁgﬁggggld%gégé% TFPYOL PEIOR A0 RASIE $rdd slatag 5 g

data storage nedittanyduclee first filter in facew se di sposition adjacent the
data storage nedium and having a | eading edge that deflects the fluidic
currents toward the second filter that is spatially disposed beyond an
outer edge ofj3 the gal aosl-0R0e bUh-20 15. The data storage device for
claim 13 wherein the ne§n§ for ??@?Er$ﬁ' is characterized by the
cooperative use of adserthester fichtber aduptatpfoesiosihg it apaRSHEOU@Put in

recirculation filtering material. 25 16. The data storage device of claim
13 mhere?g t he negﬁg“ygpZ?P??B%Pﬁ@ng%xdﬂﬁﬁgei@F1zed by a fluidic current

stripper menber conpri gieh S t f1ai i - devi ce
of claim 13 wherein the rrgsa?lés} 1]?1(&)%?#% 1qu[ug]r%it ﬁ{f‘?’? g%r%%gﬁggﬁ%??%ﬁé gj%%passi ng
the fluidic curreppsmggarsadiezm absorbent material, then through a
pass-through recirculation filtering nmaterial, and then past the absorbent
material again prior to flowi ng across the transfer mnenber.

14. The data storage device of claim 13 wherein the means for filtering is
15 characterized by aligned first and second filters on a radius of said data
storage medium, the first filter in facewise disposition adjacent the data
storage medium and having a leading edge that deflects the fluidic currents
toward the second filter that is spatially disposed beyond an outer edge of
the data storage medium.
20
15. The data storage device for claim 13 wherein the means for filtering is
characterized by the cooperative use of adsorbent filtering material and

pass-through recirculation filtering material.

25 16.  The data storage device of claim 13 wherein the means for filtering is
characterized by a fluidic current stripper member comprising adsorbent

maternial.

17.. The data storage device of claim 13 wherein the means for filtering is
30 characterized by passing the fluidic currents past an absorbent material,
then through a pass-through recirculation filtering material, and then past

the absorbent material again prior to flowing across the transfer member.




10 NOV LI MBER 2006 14 18. The data storage device of claim 13 wherein the
nmeans for filtering is characterized by sinmultaneously filterin both
vapor phase contaminants and fluid-borne particul ates i H YW

current. 5 19. The data storage device of, claim 13 wherein the rreans for
filtering is characterized by disposing an adsorbent material in a
diffusion path communicating a pressure differential between an external
environment &nd ahhe datersienrge Havibe of ebmmail hiwlgrdiheht mans dor fitohey iand

data storage LU BO?N CONTAM ECTI USI NG A FILTER
ASSEMBLY W TH A Léﬁfﬁ”ﬁé @@‘@E’Jﬁzﬁ)& e“ﬂSs*%ngthap%r PiHe ONSeE et e

Met hod and appar atasd flued-bpmepegicungsan Bt fuigteuaes. devi ce from fl ui d-borne
contam nants. The device includes a housing in which a rotatable disc is
supported, the disc having a data recording surface and an out er nost
perinmeters Afilt des . first filt o.the data
recor di ng sur aceelg]ﬁgéﬁgmré{ 5 g&{é&ig dms{)%gveh&reb%sﬁ% H% %rufl Fissts

perimeter of the dhsacteburd hy dispesing Qxhatldis@_,ﬂsenﬂrﬁhtéh@l aHra atiicH ?)ath
generated and inpinge a.l eading edge guide surface of the first filter.
first portion of tcﬁgm?ﬂﬁ‘ﬂ‘%aéﬁgs? B’é‘é%% qgﬁ%rémé?ldﬁéww AR eflarmg dnivirgpmert; | ter
and the data recor t f cyry &Nt s passes

al ong the | eading agggg lgﬁflggggal}?lfercscgﬁﬁgg? g{es{er%%ﬁ Xi‘n&llﬂﬁer af L PO filter
is preferably charcatteeri zed as a chem cal adsorbent filter Whl ch adsorbs
vapor phase (gaseous) contam nants, and the second filter is preferably
characterized as a pass-through recirculation filter which captures
particul ate contam nants. Figure 1






