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Applications This application clains priority of United States provisional
applicatiwooSesioal 5 Nunber 60/ 338,210, filed Novenber 2pCc20G02/03uEl d Of
the Invention This application relates generally to disc drives and nore
particularly to a systemfor boosti I’]E_ the concentration of a gas other
than air within a disc drive. 10 Background of the Invention A disc drive
typically includes a base to which vari ous conponents of the disc drive
are nounted. A top colNFEBRd@JePASCPRIVE GAR Y@IRor m a housi ng t hat
defines an internal clean environnent for the disc drive. Sealing and
filling the clean environnent of disc drives with gases other than air can

enhance their performance. 15 Relat@KAppliéatidnew- density inert gases such as
helium can reduce the aerodynam ¢ drag bet vv_eenr@ihe di scs_and their

associ at &his appdicarion daimesauiorityoHUnited Fates proypmensk ARRitcaip S¢tidle- ¢ 0- one
conpar.ed.to J i I LS ced drag results in reduced power

r equi Fené\ﬁ]lfrgg%}gé;o%jﬁgﬁgpﬁlﬁ Il\feovrer%; %1?2_, zggﬁ'el iumfilled drive thus uses
substantially | ess power than a conparable disc drive that operates in an
air environment 20 Despite therRRVefthagasendionhel iumfilled drives, such

drives have not been commercially successful. This is maiénllai due to
probl ens assocThis eppligation relpsesrasneighy 10 Sk AHYSEAG MR BACHEN P Ses over

tinme. As the helium. ' hB halsit Rgmidhges ufied! e effects in
t he oper aqtyft(?ﬂl %Fb#‘ﬁ%mgi%}gegcogl?%n\}rggbgﬁggg%s:%t}lﬁkl y causi nb the disc drives to
fail .jgFor exanpl e, the incr Baskgronmdadithe bivieationf air nay increase the

forces 25 on the read/wite heaid due to tu%ibﬁl ent ai rflowtvvi %thl gﬁ% drive
and it may caubdlissairye typiealvanclides ahasgto WhICR vgriays GogWoRrs Pt Re §i% ance
above theydi r ol gl teSwith I6Eshst @ fodd d KHivkRigarhtSy st em t hat
can effec(}ﬁwvezagié/nbd?g{s\eta' (}H(}g ngeﬁtggﬁé%%ti on of a Sgas ot her thgn air, such as
hel i um i defimesihs mtetnildeatenvingnmend for thithdispdgsendealingend fidingihevicaes a
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15 For example, low-density inert gases such as helium can reduce the aerodynamic drag
‘between the discs and their associated read/write heads by a factor of approximately
five-to-one compared to operating in air. This reduced drag results in reduced power
requirements for the spindle motor. A helium filled drive thus uses substantially less
power than a comparable disc drive that operates in an air environment

20 Despite the advantages of helium filled drives, such drives have not been
commercially successful. This is mainly due to problems associated with the helium
leaking from the disc drives over time. As the helium leaks out, air leaks in causing
undesirable effects in the operation of the disc drives and possibly causing the disc
drives to fail. For example, the increased concentration of air may increase the forces

25  on the read/write head due to turbulent airflow within a drive and it may cause noise
and/or the heads to fly at too great a distance above the discs.

Accordingly, there is a need for an improved system that can effectively boost

the concentration of a gas other than air, such as helium, in a disc drive during use.
The present invention provides a solution to this and other problems, and offers other

30  advantages over the prior art.



-2 Summary of the Invention Against this backdrop the present invention has
been devel oped. An enbodi nent of the present invention is a systemfor
boosti ng woaaemwst rati on of a gas other than air, such agcraliSoxedsswi t hin
an encl osed disc drive environment. The system 5 includes a pressurized
reservoir of the gas other than air wigthin the disc drive environnent. The
gas other than air flows fromthe reservoir through an outlet and into the
disc drive environnent. Additionally, a particle trap within the disc drive
environment traps air particlSsmmpry ehi@edppenfionent . the outlet is a
di aphragm t hr oygh. whi . i L eg i nto the disc
drive envi ronné%?%nwgtﬁ%?ﬁggﬂ%@g%%ﬁ{%&]@g%gggés%(%egbbgée%s%? connected to
t he di sc enbydimenvof the prRéntiisveatibeistasypiendisc boasting asenceatrsiignaf a gas
representative of, the_disc.drive envirqnnenf pressure. A control nodule

h lped ik

recei ves ?‘lhérthﬁ?é%_sﬂ’tchaé_ @Hﬁ?s"é‘ﬂﬂn%ﬁﬁq _ digeeirygsnyironpe _ ééwen?r om t he
reser vl finkﬂldwsppésaﬁaz%a'ré/s%woﬁrb%f'tﬁ@ erifant AW RABI84MISC Wit n_the di sc
drive environment 1s wthin a 15 predeterm ned pressure range. The control
nmodul e ceasdsngiepp| Vhagpstdtieer gam airt fhews fromahe miservbir dmouglean egletend r to t he
disc drive environpent if the pressure . within the disc ,drive .environnent
i s above RS Vrerﬁnﬁgﬂmﬁ?lgségﬁglqnﬁ%épaﬂh%? @Wétﬁ%t!}? ﬂ‘lﬁfﬁﬁng? “t he
present | o\ARIkRRAL frfpsitpaticldd.i ve defining an enclosed disc drive
environnment. The disc drive includes a sgstem for boosting a 20

concentration bfore gakodimbat thelogtietds p diap dronsghiviiheh (hictzas athghthahc| osed
di sc ive i ronnent...The. syst.em i ncl udes i rvoir of the
gas o?(;er g ﬁﬁﬁlsg? pato \[betch‘?cn e ir%nép%(r%'i \t/hegneO ﬁl%r%@%ﬁéﬁ%nﬁ%ﬁ)erésgg% ot her than

air fl owsgdnksenadnRecte®foeth¥ dist drité EpuenRAt Bubletb pasdlict Bipeesture sifinglc dri ve
environment. Additionally, a particle trap wthin the disc driv

envi r onnerfpreseaipl Vet the diseideive snvipsmPRERISS AR &&Pp@ﬂ@?ﬁwcﬁga Pes as
e o B S e s e e
of the asemdioaheat ththpregsire WEhi3hO4dik0 8ivdEMitdsizh0384thina3 Bri ef
Descr Ilg t Srnedgtfemgﬂl%d %{re%\slgrg %?nge. The control module ceases supplying the gas other
than air from the reservoir to the disc drive environment if the pressure within the disc
drive environment is above the predetermined pressure range.
Another embodiment of the present invention is a disc drive defining an
enclosed disc drive environment. The disc drive includes a system for boosting a
20  concentration of a gas other than air, such as helium, within an enclosed disc drive
environment. The system includes a pressurized reservoir of the gas other than air
within the disc drive environment. The gas other than air flows from the reservoir
through an outlet and into the disc drive environment. Additionally, a particle trap
within the disc drive environment traps air particles.
25 These and various other features as well as advantages which characterize the

present invention will be apparent from a reading of the following detailed description

and a review of the associated drawings.



FIG 1 is a plan view of a disc drive incorporating a preferred enbodi nent
of the present invention showing the primary internal conponents. FIG 2
i s a schewato3o4wBagram of a preferred disc drive concentr &Cirarsobessgti ng 5
systemin accordance with a preferred enbodi nent of the present invention.
FIG 3 is a schematic diagramof an alternative disc drive concentration

boosting systemin accordance with a‘3'preferred enbodi nent of the present

invention. FIG 4 is a graph conparing the percentage fill of helium over
time for various disc drppief Beofiption af therBravdoge of whi ch include helium

concentration boosting 10 systens .i.n accordance w b of the
present i nverfilGohis Fpgin ey 8 éﬁ§ﬁﬂﬁﬁealtlﬁc8rp8faglﬁg§rﬁr%%n§ggﬁ gg&gﬁ%ﬁf shi ppi ng
or storage. _pac : i : enrbedi éRmtonehtst he present invention.
Det ai | e§96812e ?Iﬁp I 8%%9%@31@3!%%@%@51}60 const r_ucot ed in accaordance. with a
preferred entmidi. xent scifemalis didpearmpofs preferreddisn drsve GOECIRBHAT PACSERE, 1. The

di sc drive 100 includes a base 102 to ., whi varl : nents of the disc
drive 100stgmenmseedarce ‘ﬂ%f BBI%W&W%QWG%%?%%S%% ?151]9 y cut away,

cooper at es Wi s BhE ,REREnAR2iiRarh OF B AltdiBstBienisd drivte cdedéntretion an encl osed
seal ed environment or disc drive environnent_ 105 fgﬁqthe Lsc drive in a

convent i sueatingreysteen in Adverddneewilh pweclared erabafimentgshg REF IYENGY h hel | um

to 20 enhance e .performance .0 i i LB ovEPEme FoRrens s of the
di sc drive 10’5{(1?'?116?&(%&‘@ %oﬁ%gpétﬁﬁgi%{)%h%gg%ﬁlﬁ g&%rogt at es one or nore
di scs 108s@firife SpFudtions sghesatdth iheifide haltuinocoricentitionttoesting and  r ead

fromtracks on the discs 108 thnougth t(qhe use aof an actuator assenbly 110,
whi ch0  r systenesindoedrdencs veidermbgsiments ghthgPERenBEHO hg shaft assenmbly 112
positioned adj t 25 . di- o : b or&fot a¢kakt0 i ncludes a
plurality of Eﬁ(?'?a}ts3rscg%r{r%r§mld!f§§f§m\j/\.gi§gﬁs-gﬁvg%ﬁ?cﬁ\%{ar ds ?%?diigcs 108, with
one or nMEBrdih€dueemBdiment eiié pgsdnt Diventeach of the actuator arms 114.
Mounted at the distal end of each,g(; the . flexures 116 is a head 118, which
i ncludes an air bearing sliderDetailed PseFriBiO%ead 118 to fly in close

proxi mty aboyesthe | OinSHEdragR ot Hprefgdaintiodindito€ 108. 30
During a seek)&o%gg?\?%m(ﬁéﬁ%gﬁ% aclﬁ1 pos)ri tion of tprh_e heads 11§ﬂ'%?%cont roll ed
[

through thereset ofeatiorisshowoin Figbi oFhedise diirs K inglypest p3se des a coi l
2 ranenthRlGHERs SompotgLe o TRE aRo10b e nftintt! s & B0& 104, TOr e
shown partially cut away, cooperates with the base 102 to form a housing that defines
an enclosed sealed environment or disc drive environment 105 for the disc drive in a
conventional manner. The disc drive environment 105 is filled with helium to
20 enhance the performance of the disc drive 100.

The components of the disc drive 100 include a spindle motor 106, which
rotates one or more discs 108 at a constant high speed. Information is written to and
read from tracks on the discs 108 through the use of an actuator assembly 110, which
rotates during a seek operation about a bearing shaft assembly 112 positioned adjacent

75  the discs 108. The actuator assembly 110 includes a plurality of actuator arms 114,
which extend towards the discs 108, with one or more flexures 116 extending from
each of the actuator arms 114. Mounted at the distal end of each of the flexures 116 is
a head 118, which includes an air bearing slider enabling the head 118 to fly in close
proximity above the corresponding surface of the associated disc 108.

30 During a seek operation, the track position of the heads 118 is controlled
through the use of a voice coil motor 124, which typically includes a coil 126 attached

to the actuator assembly 110, as well as one or more permanent magnets 128, which



WD 03/ 041081 PCT/ US02/ 03842 -4 establish a magnetic field in which the
coil 126 is imersed. The controlled application of current to the coil
126 causeworma@m®Bi c i nteracti on between the pernmanent nma@o@itsodEB4and t he
coil 126 so that the coil 126 noves in accordance wth the well-known
Lorentz relationship. As the coil 126 noves, the actuator 5 assenbly 110
pi vots about the bearing shaft assen’ﬂ1y 112, and the heads 118 are caused
to nove across the surfaces of the discs 108. The spindle notor 106 is

t ypi cal |y 8Raen8igharot M anwhich it cdl 126iiv émteGed.s Thocontiolledse for ext ended
periods of time. The heads 118 are noved over  park owe%ahgeo near the
S

i nner diapplcasions cuprentdp deescolld@ogauses HRSERS PETAHI0E P é-energi zed. The

10 heads 118 are # r 7 26911120 hdved Upiccbidanssse of an
act uat orpelngf‘%eﬂtn?%ﬁ%%&%?r&n‘?@%ﬁ?g%@%?%ents " nadvertent rotation of the

act uat orwas SR kaddn Bbentz thiiohship sAathe qe#lrlRédanovasfthesctdeenbl y 130
provides the requisite electrical connectign t.h t uat or

asserfbl yasgaroblgil P @ivgts M“ﬁa‘eﬁie%‘%%&aﬁt[ﬁ?%%lﬁy 1@? atnaetﬂ%%efagg $ ﬁgssenbl y 110
15 durin uggdeo%é@éﬂ'acﬁ_ﬁﬁhi EhcASTeRbENcd 108 udes a printed circuit board 132

to which wres (no own) are connected; the hg_ad w%ﬁ@ Dbei gg rout ed
al ong the actTiad spindlammeorl06 ishiceHs dpteagigized ey thedipgdr S5198. The

printed circuit board 132 typically i i LT rolling the
wite cu%‘@ﬁ?%”é‘be& egae?%dst%ilgﬁegll&‘glﬁ%q ur?ﬁgvg&\%{r’%rtpéﬂ{)%{en?gmn and a
pr eanpl iﬁéa?'ﬂa:f ‘AherTRhbEY bGe BRGS0 ghal thedeive natieds by-ca@stzid Foads 118

during a read operation. The flex assenbly term nat gs at a flgc br acket
134 f@r hodsuhs ewtseonet oventhnparkEopessk20dhiongh 82 ysg of aypLRatgi BGR by i nt ed

circuit board ot .shown : R0 5drd8scafvly eo dhee drive
100. A c%‘ﬁ%}@‘??‘reggW@’ﬁabggg%qt%g%e%g{m&ﬁ%ﬁggg{s%s t he c%nce%trati on of a gas
other thaMmealdar¥iphied. the disc drive environment 105. The concentration
boosti.ng system 25 140 includes a supply system 142 w thij isc drive
envi ronnment 1@sflexrprseeblydSAPra ??ﬁh%ﬁﬁg’tsﬁﬁﬁﬁgwgie?ﬂnﬁ%%ér@gmitfﬁgdes a
trapping_ svstem i & nivBal HHovbBentwitihd fttiatqrestaitdy kihed ar ea
of the dP<RE rr?s\%l%%%m%%lg@%\@é?lﬁe Iifoe of the disc drive 100 the
supphy systigavpdtise lhadles agasibbt ineludehaprinted cirewdt bosd 132 BuUt,  and the

trapping hgg/ds \Evierer:rs] (111%? s}?c:c\;m Catrei: go%lngctécﬁ R Eesad%ivirresft{eﬂig }onfaed%cﬁl% RS Ap@u&nvi ronment

arms 114 and the flexures 116 to the heads 118. The printed circuit board 132
typically includes circuitry for controlling the write currents applied to the heads 118
during a write operation and a preamplifier for amplifying read signals generated by

20  the heads 118 during a read operation. The flex assembly terminates at a flex bracket
134 for communication through the base deck 102 to a disc drive printed circuit board
(not shown) mounted to the bottom side of the disc drive 100.

A concentration boosting system 140 boosts the conceniration of a gas other

than air within the disc drive environment 105. The concentration boosting system

25 140 includes a supply system 142 within the disc drive environment 105. The
concentration boosting system 140 also includes a trapping system 144 that traps air
particles within a predetermined area of the disc drive 100. Thus, over the life of the
disc drive 100 the supply system 142 replaces gas other than air that has leaked out,
and the trapping system 144 effectively removes air from the disc drive environment

30 as the air leaks in by trapping it in a predetermined area. The concentration boostipg
system 140 thus boosts the concentration in the disc drive environment 105 by

increasing the amount of the gas other than air and decreasing the amount of air. The



30 as the air leaks in by trapping it in a predeterm ned area. The
concentration boosting system 140 thus boosts the concentration in the

di sc dri vwoanmiroennent 105 by increasing the anount of tRETg®e2/a88MEr t han
air and decreasing the anmount of air. The WD 03/041081 PCT/ US02/03842 -5
concentration boosting system 140 thg eby extends the useful life of the
disc drive 100. Referring nowto FIG 2, a concentration boosting system
200 in accordance wth an enbodi nent of the present invention includes a
suppl y sysicenraish bowdtiag Systenapll thgreby skend g usafhielifs @b ho,dissdtem 202

i ncludes a container 206 that defines a reservoir 208 containing the gas
other thdf%air. The reservoir 208 is preferably pressurized to an initial

pressure of f 'ﬁ%@rﬁﬁg Wbw80 Fat D SRDAERSation Béthg fifom 200Ths plterdescabsol ut e
pressure. The contarner 206 is preferably a sealed netal __container, such

as an al wiihrmnnosodiment of drpresentinventionngluges assupplyaayste fuction to 10

ot her _seal ed pressurjzed. contai ners ' Gacd 4idges. In
an  erbodPRRIAE SEYCRHY p&@ﬁ é?‘ﬁp%f Wée %%&Qpﬁgs %ggslg%\%]{&r 28 Yas - a vol ume

that is abembir AW edRkaiking helay Btheothah . dileesdrione208ry prafordelyt 105. An exi t
line 210 extends fromthe reservaoir 208. The ex is preferably a

it line 210 j
smal | holpeesewrizeddd ay initialgwepsurg ofdlom grout ﬁ%a‘@&ﬁf&‘?rﬁsetto ag%t. W valve 212 is
15 nor nal cl osed, t r q t:8ed @RI Voi r 208
througn EHECBRAES PP iR, 287 et 28 B e A a ve 212
and i s opehiaitet siith apanalamihuncbiostes] chetainat. Vit n2yde similann epsddrdento of t he

present invention, the valve 212 i nﬁl u&e ﬁl bi me(igal | i car§tri p | ocated
wi t hilf t legheg senled Presswiged COMINeTsSHER PS CHPRRYLIORIE CRYHEESS and the

actvat o EhSal NGRS et SRIL 6 AN TR bAblinke ki kaboulhen a 20

current runs rough the coil, the coil heats the binmetallic strip, causing
t he bi met1@b4 bfthe sohinge dfthel dfsodnvaenyimnmeni HIp.t he pressurized gas to enter

t he hole 210. However, ot.her .val ve- ac t [ i:ons are

possi bl e. For %‘%S’H‘bﬁﬁ? ?%@Qé’gﬁ\ﬁ@n&gﬁlrﬁe%oér %(}é?ﬁ@{eoe%#ac ?ﬁg é)val ve. A

pressure megaply 2 4828 BbleTxRonBing $560Eh § WAl (R2fntdikd 206p v 21 2 ke

pressure 5 wthin the disc drive environment 105. A ontrojB rmgul e 222
t%?‘?l%.l} Nl

r eceildes ronmally elosed @ preveghgds fomo leairng feaam thegrsaRinte® it s a val ve

actuat or lfﬂegzqﬁl §n2§ctﬁ§g} 214 is connected to the valve 212 and is operable to open and

close the valve 212. In an embodiment of the present invention, the valve 212 may
include a bimetallic strip located within the container 206 that normally plugs the hole
210, and the actuator 214 includes a coil mounted on the bimetallic strip. When a

20  current runs through the coil, the coil heats the bimetallic strip, causing the bimetallic
strip to deform and allowing the pressurized gas to enter the hole 210. However,
many other valve-actuator combinations are possible. For example, the valve could
be a micro-machined valve.

A pressure sensor 218 emits a pressure signal 220 that fepresents the pressure

25  within the disc drive environment 105. A control module 222 receives the pressure
signal 220. The control module 222 produces a valve actuator signal 224 that
prompts the actuator 214 to open the valve 212 when the pressure signal 220 indicates
that the pressure within the disc drive environment 105 is within a predetermined
pressure range. The gas other than air then flows from the reservoir 208, through the

30 exit line 210, and into the disc drive environment 105. After the pressure within the
disc drive environment 105 rises above the predetermined pressure range, the control

module 222 prompts the actuator 214 to close the valve 212. The predetermined



pronpts the actuator 214 to open the valve 212 when the pressure signal 220
indicates that the pressure within the disc drive environnent 105 is

wi thin a woedetwsn ned pressure range. The gas ot her thamcarusor/ssm f | ows
fromthe reservoir 208, through the 30 exit line 210, and into the disc
drive environnment 105. After the presgure within the disc drive

envi ronnent 105 rises above the predeterm ned pressure range, the control
nodul e 222 pronpts the actuator 4 tq cl os t he val ve 212. The

pr edet er nPWéﬂ“W@Sf%ﬂf%BaP @ﬁslzt sorbono am @%P@&@Hﬁ@%&?ﬁj@qur preferably

at or slighid ¥ aRHea %Eheﬂa[ﬁ%%%’@gﬁé Eg Pﬁ%cﬁ?e’%@ﬁcﬁn ¢ 88 theWaoléin QREHAL | ON,

al t hough ot her ranges ma be use t he” vacuum and/ or pressure
handl i ng p@psaire hartdlingfcapabeityof the deiveleosloswe. The val ve 212, the val ve

actuator 214, e pre r nsor, ngd the control ule 222 may al l
be. i ol uded | nTHE PREE2HAals BAU SOvRo A s e geLRE A LR RE He SR -
constant BHLESRUWRS Ry Al BSiakluged ﬁa@ﬁe%%é’k’e@ulfaﬂﬁ aﬁlaﬁ%énﬂ:ht d&igRyits onment 105,
In that case, the pressure signal could bé an electrical, pneumatic, or

mechani camaugmg RaEonsipniipressiieer prasswe range é@ﬂnlatlmrdlscmetenmm@tsl&ét em 204

ferably jnclud e 226 les, which
may | nol ulbtgaeibite BrbtonnT hiaDs AR oL rheRRe B bomeRiRe s e

pr esent lmgﬁﬂtwlﬂﬂn&MrES%ﬁﬁeir@@ﬁatbf ap 226 is a getter (a device that
chemcally reacts with air gartlcles t hat have entered the disc_ drive

envi ronment 105he tropripg syiteny 484 prefapbly incdydesaparticlegan 23f that{eangaitt er
pref eyﬁb'n?! tﬁmlé‘ﬁ}rﬁtyh élﬁ Qe ARYn@¥NEER g@h&%’s" ﬁlsa{lt&%bo%ﬂﬂéﬁt%?tﬁé‘em to a

prede er a’r ea o0 er. I'n an e resent 15

i nvent i Onpre'sdﬁﬁ igeshtien the@aﬁlcﬂid\/ﬂi:ﬂﬂﬁzﬁemgattéie@atdemcaﬂﬁt bladmmeally eactSMER Cetters
S.p.A of Laihate ltaly tlvely, the particle trap 226 _may be a
filter sy®f Bﬁw}%ﬂ hat ha&ent?ﬁ@ %ﬂd‘wﬁ.epma@ﬁe%ﬂék uWé%naw 23s gHer | ow

separ at i Ofa8 §é§rt1§H&1§|H1ff11tth§ §<ﬁ%§ Efe?éral?! ¥a{c%‘srw1t1'iTHitﬁ)%l:'1|1 :ﬁl%‘cﬁ nibledtoégsn and

ni trogen nol ecul es rom ter | ecul es, su i um nol ecul es. 20
Referri ngcmﬁ‘mettberﬁlt@a pf}:deianmabdl ercaat thﬁ@euexndaratlreathodmnmgéthemgessmst em 300

5 IO RS LA b B ShanEb8aS S e A% o, 1o
su ppl y sy§f Eﬁha’&@ 3taBNdA BernAtvABRD G aStc3é 88D 306 maY BE a FHRPLYsthY Hial 02
includes a container 306 that defines a
oxygen and nitrogen molecules or a gas flow separation system that separates heavier
molecules, such as oxygen and nitrogen molecules, from lighter molecules, such as
helium molecules.
20 Referring now to FIG. 3, an alternative concentration boosting system 300 is
shown that uses gas diffusion to regulate release of the gas other than air into the disc
drive environment 105. This system 300 also includes a supply system 302 and a
trapping system 304. The supply system 302 includes a container 306 that defines a
reservoir 308. The container 306 can be similar in construction to the container 206
25  described above except that here the initial pressure should be within a range of about
5 atmospheres to about 10 atmospheres absolute pressure. The supply system 302
includes a diaphragm 310 that separates the reservoir 308 from the disc drive
environment 105. The diaphragm 310 preferably is constructed so that the gas other
than air will continuously diffuse from the reservoir 308, through the diaphragm 310,
30 and into the disc drive environment 105. The diffusion rate will vary with the

pressure difference between the reservoir 308 and the disc drive environment 105.

Thus, as the reservoir pressure decreases, the diffusion rate will also decrease. In an



reservoir 308. The container 306 can be simlar in construction to the
contai ner 206 25 described above except that here the initial pressure
shoul d bewaioBhimsa range of about 5 atnospheres to about PC@/GsOIesspher es
absol ute pressure. The supply system 302 includes a diaphragm 310 t hat
separates the reservoir 308 fromthe disc drive environnent 105. The

di aphragm 310 preferably is constructed so that the gas other than air
will continuously diffuse fromthe reservoir_308, through the di aphragm
310, 30 affEbPHmEHE Heheipceeny invpation hierdbberam ifﬁa-l.s BRSPS FR VIR 8 wil |
vary Wt hebfigr i Qasies 36%1‘ TRE BRSPS NES B04 ﬂl%lurd@s'so'?gé&ﬁbfe tfag%zmﬂatti@e di sc
drive environnent 105. Thus, as the Treservoir pressure deCreases, the
di f f usi onsinalaetonhk padickarapetA6ekksaibedmbave. WO 03/ 041081 PCT/ US02/ 03842 -7

enbodi nent of e present invention the diaphtagm 310 is..a glass plug
ceated within 0 geceEtopRogtie SPier SUI0KSR ot Prangiai il 204

I ncl udes goRantdtiin® ool sy¢@ni ST Hwevet, Fathef thhPrialiaifidicld Cl € trap 226
descri bed above. The concéntration boosting system 300 works in a manner
similar tpretitlermiBed pressme prprcssurdooge withinse tisendrogenvixonement 103 by her t han

mai ntai ning a. predeterm ned pressure .pr pressure. ran wi t hi he disc
drive envfﬁ%ﬂ%ﬁ?ﬁﬁgﬁwg 3%9&%&@3&@?“@&55?@?’%6 a%Pg’?%Wéeﬁn ? Pn%n air
t hrough acotdinvieusly BEFASENBE gasythbehnB 2 thro@sH the dRyblagn3f¢ uses the gas ot her
than air through the dia h%%gm 310. Referring nowto FLG 4, a graph 400

(0] .

conpar es the pBeteaingnew Hep Btaph #P8 compares theerseph il of helgrm ¢3er ous
configurat] I iffusi zent.ratd. en . L 4 in

accor dancain ek bR vt e R Y A T p e et s
time and 30keinvetoidande wixh theddekentdprasiont sIlpdioceoiital axid 40X repedsentn The
percent fill of heliumhere represents the quantity of heli i_n the disc
drive gnyﬁ“ﬂ’@ﬁ‘ﬁéme viegeal %‘ﬁﬂﬁf _é@r?ssnt_aﬁ’ewﬁmtffléf’f Rplinm i The pelr?Fnégm?fexarrpl e,
the initiglip AS8YESQhisiieqeintity HilBmlin (ROYisE @WESvirbimetefoPt 1

at nosphere absolute. A critrcal 'value line 406 represents the quantity of
hel i um necespaed tof or initiabqaingity. dini each &X@nrile, thpmitial presswpef the.disondriviee

prese exanpl es critical value |]ne 406..i t 95% the initial

Ve uels pomrient 105w A Bentiey Srokhe 4 artsdvae RBEA0P KoFaBr el i um
and on t h@ef@ahttydF hefurh RecessRP Erithe dide a%@imm obBRite prapadly. fnhle exenpl ary

configurations of FIG 4, the volunme of t he disc drive environnent 105
is 100 ccpresent examples, the critical value line 406 is at 95% of the initial value, but it will

vary depending on the initial concentration of helium and on the features of the
specific disc drive 100. In all the exemplary configurations of FIG. 4, the volume of
20  the disc drive environment 105 is 100 cc's.

A first line 408 represents the percent fill of helium over time for a disc drive
environment 105 with a leak rate of 3.5x107 cc's per second, which is a typical upper
limit of the leak rate for a rubber gasket used to seal a disc drive 100. A second line
410 represents the percent fill of helium over time for a disc drive environment 105

25  with aleak rate of 3.5x10° cc's per second, which is a typical lower limit of the leak
rate for a rubber gasket used to seal a disc drive 100. As can be seen by these two
lines 408, 410, a typical disc drive 100 using a typical rubber gasket would be
operational for somewhere between about 6 months and about 55 months. For most
disc drive applications, this is insufficient.

30 A third line 412 represents the percent fill of helium over time for a disc drive
environment 105 that encloses a diffusion-type concentration boosting system 300

with a 10 cc reservoir at an initial reservoir pressure of 7.5 atmospheres absolute.



A first line 408 represents the percent fill of heliumover tine for a disc
drive environnent 105 with a leak rate of 3.5x10-7 cc's per second, which
is a typiwalosnpper |imt of the |eak rate for a rubber gashaiSouexss2to seal
a disc drive 100. A second line 410 represents the percent fill of helium
over time for a disc drive environmentg 105 25 with a | eak rate of 3.5x10-8
cc's per second, which is a typical Iovver Iim't of the leak rate for a

rubber gasket used to.seal .a disc drive $e seen by these two
li nes 408Evenif they lﬁwwf‘afrnvgpgeeatrl‘lﬁele%@tagatﬁ@f %ﬁ%.%perraﬁweﬁ gasket

woul d be ngﬁzjn f folss) akgut 55
nont hs. Fg?ﬁ%@%@ I SC tf%%@e appl i g%?gkxf% ﬁlg‘g&ﬁg@}sn 8‘% ?'%{:liﬁgﬁrt 30 Athird
i ne 412 6@ proafentather tlmnemonths. fill of heliumover tine for a disc drive

t 10 di ff trat t
ayst em 300 i GOt §TEAL BPEGs eRSR: FHCE Reoh 0S8 YOt Oy B ur e of 7. 5
at nosper ggvéls@lodi@nt M@ tﬁ% SBbR&la & @ﬂiél%g%%é&trah%n %B@ﬁlﬂgfs §tbg di sc

drive environnment 105 leaks at a rate of 3.5x10-7 cc s@fp second (typi cal
upper | i n300 wath aalormrrmrvmutﬂmtm@aeé Iaenr)ltlaltrmr\mnslue@hur iGsatmpephgrdsonal  f or

about 60 mon t.h er than 414 represents the
per cent f?‘?ﬁ" ?%‘ﬂ {fﬁsggletyp?mpggﬁg,sys enaAgXe%lfﬁﬂ %)8" Yﬁ"r‘B’r‘ﬁ%%WF Y05 t hat
encl oses 203lichkdigianntelofBesx10McenpEadebaitl (PRRed uperditsit @Na @Malfubbera 10 cc
reservoir, this tipne at an initial reservoir Fpia\ressure of 10 atnospheres

absol ute Eeked, tp §fo> dgwerﬁ Qppblopalder Ahayt 8 sroaths, il than abeut mesthar i ve
envirgpment  1@5:4e reﬁrersgrttg }B%fpe?ﬁeﬁf(%ﬂozh ﬁnﬁoP&rtlxﬁeefo?ﬁ%s‘ctdW cal upper

limt Tor a norm Frive 1's operation f or about

85 nont hsenviginhent lﬁmﬁha’eéjmldseﬁa didfiiston-tygOcohcéntfation |blol‘3§t1n<gils£§'sﬂ’eﬁ]m(ms ents the
percent fill of heliumover tine for a disc drive enyvironnent 105 that
encl oses yl@@rk%ﬁ&%%@ wdntiahtes ey s praseiss of KYaegespheresasoldfith a 10 cc

reservoi r An fnd cg}bé e GRFOMAEAT ld%rlgaic%% Elr(a‘%é ofl S RFTRERR ?E&%n@%lﬁbl&'t €.

Even if t e disc drive environnment 105 s at a rate of 5x10-7 cc's per
second, m. abhve the tﬁhoalelppﬂehmly [ﬁmrcaalhormabmbbbn gusletfthe dscdoverd D0 rsubber gasket ,

the djsc drive tlonal for about 60 nonths. As can be seen
fromdﬁse Oﬂefathcalaff?é aﬁ?%%gdﬁ Yi scussion, a concentration boosting system
200 or 300 accakdhmge s@nifftn PIGSELMd ﬂh@}ﬁ@é&bdiﬁ@dﬁb@@icfn‘,E@Gﬁdeﬁtrhtﬂﬁf eases

boosting system 200 or 300 according to the present invention significantly increases

the useful life of a disc drive 100 filled with helium or some other non-air gas.
Referring to FIG. 5, in an embodiment of the present invention the disc drive

20 100 is shipped and/or stored within a shipping package 500 to prevent significant
leakage of helium from the disc drive environment 105 of the disc drive 100 before
the disc drive 100 is used. The shipping package 500 includes a container 502 that
contains a disc drive 100. The container 502 includes a body 504 and a door or lid
506 that spans an aperture in the 1t.)ody 504 to seal the container 502. The container

25 502 thus defines an external enclosed environment 508. The external enclosed
environment 508 is also filled with the gas other than air. The external enclosed
environment 508 will prevent significant leakage or diffusion of air into the internal
disc drive environment 105 of the disc drive 100. The body 504 and the lid 506 are
preferably composed of a metal such as aluminum. They are preferably sealed

30 together by welding, brazing or soldering. If the body 504 and the lid 506 are welded
together, the 1id 506 or the body 504 can include a thinned portion that will readily |

allow a user to create an opening to remove the disc drive 100 from the container 502.



the useful life of a disc drive 100 filled with helium or sone other
non-air gas. Referring to FIG 5, in an enbodi nent of the present invention
t he di sc w4100 100 i s shi pped and/or stored within a ®hirgsonegspackage
500 to prevent significant |eakage of heliumfromthe disc drive
environnent 105 of the disc drive 100 hefore the disc drive 100 is used.
The shi ppi ng package 500 includes a container 502 that contains a disc
drive 100. The cont ai ner %gﬁ i, ncl udes,. a bogé§504 and a doar %r lid 506
that spans an ApEMmaireyidpscritedpaRmngmen of e Pressat BYFRTANIER DSPPNEThe
cont ai ner s &g Adch BUS0FS! 3009 Sortdo IRt BtlooiEbADE SSONIEPRAR B waflfhy The
external enclosed environnent 508 1's also filled th the gas other than
air. The extedlosetl deadlrivsedviremwént gueh s 183)Somialinga dise ftuckiaghd8)i cant

| eak di f f usi f.alr.into the jnt | [ ' i I t 105
of t he. o S5 bpBe S+ dyStnb e edomion SbBEv b (BpiaY RSP
conposgd  ehvitoniRhe wiSHCEbrRdindihd BalbiRer thReYir 8f LrR&0bRpRAkYredRAked 30

together by wel ding, brazing or soldering. If the body 504 and the |lid 506
are wel deliigheoien bdisc drive enyichrBo@it pressuieobibel yliss O4ive gnviranshende The g4si nned
portion that wll. readi No) user cr an.openi n renove the
i sc ari vateoles pisiRdmonst ap R3S ool SThoeT lRFoE bdnds " o

Al t er nat i Ut Vridesdtonf@nt. aThesoRthFBRtenDilsd fieludes s phitticloy@hdhinsi S a
boosting _system (such as_ 200 or 300) for boosting a concentration of a gas
ot her t haR2@Pt3%0) tithin thekliserleive sedirement & tipP@S AT RMHERY (such as 105)
contajmi ng a di ( . I..N 1, ervoir
(suchi(gs 208 o;&?ﬂ% ngﬂ?tﬁjo?ﬁ%e fl-%gltgj&g@edn’gle?r@%ﬁ?ﬁﬁdg .h?gﬁl(sgﬂﬁgont ai ns

t he gas oB8h@®rthiohginwhich thé gas sthaahaoair diffieasiutosthe dist drise ehvighetient.han a di sc

drive environnment resl%grg, of t? di sc drive enyvironnent. The gas ot her
than air flows RIBEE 8 &GMﬁntdgVGﬁ_lgn,& © 39PFfINL SHHPH ®servoir to

the di 50iﬂé[dd%§a§fb‘éhfr9§'&ﬁ&t (sudi'%s mg%ﬁl_{éeteaxéﬂﬁr&is%l ERvel AChygiasaTRar ticl e
trap (such as 226 or 326) wthin the disc drive environnent for trapping

ai r parti sdnser is ablelto podeceabredsure nignalfreprhsengatiors efithei discedrivieon, the outlet is

a di aphragm.(such. as 31 hro . Whi he,.gas other than,air diffuses
Cnto The- BRuHRR SR bbb S e b AR aE St flso arieS o, Ssont

i nvent i ongorth ndAaRt(kitdh 8220 PiRaf kcEREd the bfb@w@lg%na ADHREFPIR tiegsor (such as
218) connected to the disc drive environment. The sensor is able to

produce aoteethienpis fwnyiglreseayiciodhe dist daveenviteamghtid thir digedrive

environment pressure is within a predetermined pressure range. The control module

ceases from supplying the gas other than air from the reservoir to the disc drive

20  environment if the pressure within the disc drive environment is above the
predetermined pressure range. The predetermined pressure range may be at about
ambient atmospheric pressure. In one embodiment of the present invention the
predetermined pressure range is above ambient atmospheric pressure. The control
module may supply the gas other than air from the reservoir to the disc drive

25  environment by opening a valve (such as 212) that is connected to the reservoir, and it
may cease from supplying the gas other than air from the reservoir to the disc drive
environment by closing the valve.

Alternatively, in a diffusion type embodiment of the boosting system, the

reservoir pressure may drop from an initial pressure as the gas other than air flows

30  from the reservoir by diffusion to the disc drive environment. That initial pressure is
preferably from about 5 atmospheres to about 10 atmospheres in the diffusion

embodiment.



15 environnment pressure. In this enbodi ment, the boosting system al so
includes a control nodule (such as 222) that receives the pressure signal
and supplwesihmwsgas other than air fromthe reservoir t@cCrhsodose2 drive
environment if the disc drive environnment pressure is within a

predeterm ned pressure range. The control nodule ceases from supplying the
gas other than air fromthe reservoir g0 the disc drive 20 environnent if

the pressure within the disc.drive environnent js above fhe  predeterm ned
pressure rang\gﬂlﬁ'ﬁ@ﬁﬁ GJ%QPWW&C%Sﬁg%E?@gE@ﬁ’@@f%? apgedstergfist ereag i ent

at mospher ivgthBf @8 Aic Rrivk Bn PIRShnSHROTH SRMMIRHih &R oPIHRSRBent MVERIdnOMet he
predeterm ned pressure range i s above anbi ent atnospheric pressure. The

control  podgledrapdy a gafpithatichemigally vaahie withrthe trappedf aiopartitles.r Bser voir to the

di sc drive_25 .environment by. openi.ng a val ve (such as 2) that is
connect ed ?rta Pl prajété(g%‘?ff’ P ,r%%trﬁﬁﬁli I{Itrgg?afn@%%%e&nf@ﬁf@% ﬁlﬁ &5 Oﬁﬁ’é gas ot her
than afr f}faﬁmrtmprefﬁgmym@ﬁﬁmt o the disc drive environnent by closing the

valve. Alternatively, In a diffusion type enbodi ment of the boosting
system the r&sathgban cbedingpicofithgpigsanpinventioramay be simmappredssrdisas t he

gas ot her g4t | . r . rVOl L i.ffusi t gt he disc
drive env fhﬁlon u%i[ :%S %02}[%{11}]1}?1? i aleﬂég}r)%aeg ?ﬁ%cgﬁl?'g e%{r’%?rg%{%ql(@uc#rag%ﬂ%?bgr 5

at nospher ésc tinvainoliided  badsting phetegsuch at RO ot 360) Sorosbosenbadi ment . WO

03/ 041081 PCT/ US.OZ{?33842 10 The particle . trap preferably confines trapped

particl es_"?r}fe%traﬁ’to@ ta&aﬁPﬂ’@ch&PéH Wl\‘}l]_“'t* errsii%crf@%&ie@&ramw- digibposiggnt . I n
one ef@OdS}FE?éhlﬁ i1f8fudte@§ré%€ﬁ1?§xr‘(t§1hdé1rh;é%@§ 'oP@GSQWﬁ@rﬂn W&i%&hﬁv%@ﬂo@eﬁ getter

that chem™ ally reacts w rapped particles. apped air
parti cl esamt the pesefveratointaing the garestharthanceiy gfearesary @ic pteasure Tae isgaghept her 5

than air |,s preferably helium Another an enbodi nent of the present

i nvent i on][h.r?ﬁ)? dbsé%dﬁﬁﬁ}f’f%’a@ﬁ]@e&ﬂ&? gﬁthe %C\ﬁgii%’(igﬁﬁlﬁoggérﬁoé"}ie ég?qtﬁ?rng an

encl osed ghaf GirdlowWEr&h Md 1@EUFRSIE td b aldc @ved BRironddait tHlbissh Y du¥iet (:sﬁ'éﬂ udes a
boosti ng system _(lsuch as 200 or 300) for boosting a concentration of a gas

ot her t hats ilror@lPhi hhe brosting systhm glso enelridenn praticle tTipe(shdoastd26gr 326)syst em
el uies SyBASRLR U O P Be R IR L S0 e
reservoir presatkiboliibent 81 the@h&knt invention may also be summarized as a disc
drive (such as 100) including an enclosed disc drive environment (such as 105) and
means within the disc drive environment for boosting a concentration of a gas other
than air within the disc drive environment. The means for boosting may include
20 means for supplying helium to the disc drive environment and means for trapping air
particles within the disc drive environment.
It will be clear that the present invention is well adapted to attain the ends and
advantages mentioned as well as those inherent therein. While embodiments have
been described for purposes of this disclosure, various changes and modifications may
25  be made which are well within the scope of the present invention. For example, the
helium reservoir can be placed in any of various positions within the drive and can be
any of various shapes depending on the type of drive and the desired size of the
helium reservoir. Numerous other changes may be made which will readily suggest
themselves to those skilled in the art and which are encompassed in the scope of the

30  invention disclosed and as defined in the appended claims.



than a disc drive environment pressure of the disc drive environnment. The
gas other than air flows fromthe reservoir to the disc drive enviroment
t hrough awowmawk®sl (such as 210 or 310). The boosting systremEbzasincl udes
a particle trap (such as 226 or 326) 15 within the disc drive environnent
for trapping air particles. An enbodi ment of the present invention may al so
be summari zed as a disc drive (such ag 100) including an encl osed disc
drive environnment (such as 105) and neans within the disc drive

envi ronnment for boosting a concentration of a gas other than air within
the disc drive environment. The nean§,{fpf boosting may include 20 neans for
supplying heliumto the disc drive environnent and neans for trapping air
particl es w t hWhat seclaiied islri ve environnment. It will be clear that the
present invention is well adapted to attain the ends and advant ages

mentioned as well as those inherent, therein. Whll 13 n%nts have been
described for purpRpastingpysiem gor&ogit}n(gsalﬁoé‘celwlpﬁl? a(gﬁ%l?l gisthahgyr

modi fi cat {Vﬂﬁ& %cﬁ)ﬁf@ﬁlsgﬁﬂge ﬁﬁ\{lfb&r@ﬁ@co‘i‘@ﬁmg‘ At diD gfeh)%o ﬁ%&?stglfn the present

i nvention. For exa iumreservolr can in any of
vari ous poshpiigims mnthln the drive and can be any of various shapes

depending on the type of .dri d the.desired size of the | i um
reservoir. NunBfoh Obrt‘ﬁ’él?lnélli*a‘ﬁ@cegn‘f?ﬁvﬁ@%e PRV QM ‘fqntar“é‘%%ﬁgaéuggest

thensel vegintombhagar & késehost Isr@ssamha%ﬁé higheh 1M £ RiselapiveegArmaraed in the
scope of the 30 invention disclosed and as defined in the appended cl ai ns.

WO 031041 p8ssurc tbsOycoBs42nvitdnn@ngi ns What is clained is: 5 1. A boostl ng
t f b t th i
SEEANUASE TN ETE N L e T

corrprl Si N@isc ariv€ s idRnfeniahBi N t he di sc dr| ve environnent, the reservoir
contai ning the gas ot her than air at a reservoir pressure that is higher
than a disc drhpartisliamoyiteintha dspdéesamiopnert theqagicle tpr Bapig #ibnnent ; an
out | et thé mhlch the gas other than air flows fromthe reservoir to the
di sc dr|v enV|ronnent and

2. The system of claim 1, wherein the outlet is a diaphragm through which the

gas other than air diffuses into the disc drive environment.

3. The system of claim 1, further comprising:

20 a pressure sensor connected to the disc drive environment, the sensor being
operable to produce a pressure signal representative of the disc drive environment
pressure; and '

a control module receiving the pressure signal and operably supplying the gas
other than air from the reservoir to the disc drive environment if the disc drive

25  environment pressure is within a predetermined pressure range and ceasing from
supplying the gas other than air from the reservoir to the disc drive environment if the

pressure within the disc drive environment is above the predetermined pressure range.

4. The system of claim 1, wherein the particle trap confines trapped air

30 particles to a predetermined area within the disc drive environment.

5. The system of claim 4, wherein the particle trap is a getter that chemically
reacts with the trapped air particles.



a particle trap within the disc drive environnent, the particle trap
trapping air particles. 15 2. The systemof claiml1, wherein the outlet is
a di aphr agmosiosnmsgh whi ch the gas other than air diffuse®cirntsoz/oise2 di sc
drive environnent. 3. The systemof claim1, further conprising: 20 a
pressure sensor connected to the disc drive environnent, the sensor being
operable to produce a pressure signal jpepresentative of the disc drive
environnment pressure; and a control nodul e receiving the pressure signal
and operably supplying the gas other than air fromthe reservoir to the
disc drive envir QRERMtemlortblifin 4 $herdin thE 3PN pRAEMrePiRSERHAAd I S Wi thin
a predeterm ned pressure range and ceasing from supplying the gas ot her
than air éxygenmidecwerrvoir to the disc drive environnent if the pressure
within the disc drive environment is above the predeterm ned pressure
range. 4. The systemof claim 1, wherein the particle trap confines
trappesl air 307pardis€ i se 8 imnPILIRIAREANHRE dridé 8 iMnhltnNcdtdnidb iy | ve
environnent. 5. The systemof claim4, wherein the particle trap is a
getter t hte dissedriveaioniprisingzachonsiig systereior bapiiiag agoncedratipe P& gasWD 03/ 041081
PCT/ US02/ 4 . stem of . cl ai wherein the trapped air
particl esg)tglrglé&lra%lll %1 ﬁé’&g}gﬁggﬁeﬁ Xcoir@geeeﬁwﬁtg) e‘%:rg; @% b O%S%?.% SXStalinscc?mé’Hggl “defining an
encl osed di sc didseevoinvithianh@ditc Govd a@iviton@e®, thedtservdiNeontiisiag did gt
conprising._a boosting system for boosting a concentration of a gas other
than air Qhehihan pRet dresern Rressuinihatdnmeher thama dise §5ve AV PS8 conpri si ng:
a I esel VOohlosdrd BF Meldi® HiviGntitdntfen@nvi-ronment, the reservoir containing the
gas other than air at a reservoir pressure that is higher than a disc
drive environnendset®ipneles treighfwhittethdigas other then eirlowerfenthe rasareser voi r
outlet thro .which the gas other than air flows fromthe reservoir to

1 disE

the disc @ P GRVESHMCE 2398 particle trap within the disc drive
envi ronnment, thgaRRId trf) RithhaRe disEMN <\ Ghvatbfiment, the particle trap trapping air
particles.
15

8. The disc drive of claim 7, further comprising:

a pressure sensor connected to the disc drive environment, the sensor being
operable to produce a pressure signal representative of the disc drive environment
pressure; and

20 a control module receiving the pressure signal and operably supplying the gas
other than air from the reservoir to the disc drive environment if the disc drive
environment pressure is within a predetermined pressure range and ceasing from
supplying the gas other than air from the reservoir to the disc drive environment if the
pressure within the disc drive environment is above the predetermined pressure range.

25

9. The disc drive of ciaim 8, wherein the control module supplies the gas
other than air from the reservoir to the disc drive environment by opening a valve that
is connected to the reservoir and wherein the control module ceasing from supplying
the gas other than air from the reservoir to the disc drive environment by closing the

30 valve.



particles. 15 8. The disc drive of claim?7, further conprising: a pressure
sensor connected to the disc drive environnent, the sensor being operable
t o producwoaspswssure signal representative of the disc decrasenvisspnment
pressure; and 20 a control nodul e receiving the pressure signal and
operably supplying the gas other than air fromthe reservoir to the disc
drive environnent if the disc drive environnent pressure is within a

pr edet er mi ned essure range .an easi ng from supplying the gas other than
air fromthe r@éeﬁ@%ﬁ@“?%og @HH? Fr'f've environment if the pressure

Wi t hin t h@eGhs6thdF iR aRNYREIRBIBAY 1S above the predeterm ned pressure
range. 25 9. The disc drive of claim@8, wherein the control nodule

suppl i es th@agisle tray ennfinehexygan and nibiwgemhparticke tovopred¢tarntined alies within ve

envi ronme Edgﬁqﬂ% %59 a g?lve that is connected to the reservoir and
wherein the control ﬂﬁ?éLceasing fromsupplying the gas other than air
fromtshe reservoir to the disc drive environnent by closing the 30 valve.
WO 03/041081 PCT/ US02/03842 13 10. The systemof claim7, wherein: the
gas other than air is helium and the particle trap confines oxygen and
nitrogen particles to a predetermned area wthin the disc drive
environment. 5



