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This application clains priority of United States provisional application
Serial 5 Nunmber 60/338, 210, filed Novenber 2, 2001. Field of the Invention

This application relates generally to disc drives and nore 'na%tmzm y to
a systemfor boosting the concentration of a gas other tha i ) n a

disc drive. 10 Background of the Invention A disc drive typically includes
a base to which various conponents of the disc drive are nounted. A top
cover cooperates with the base to forWia housing that defines an internal
cl ean environnent for the disc drive. Sealing and filling the clean

envi ronment of di sc dr INBERNALIDISESBBIGE €4S RESERV QIR an enhance their
performance. 15 For exanple, lowdensity inert gases such as helium can
reduce the aerodynam c drag between the discs and their associ ated
read/ wite heads by a factor ofReltpd Applidtitny five-to-one conpared to

operating jn air, This .reduced sults in reduced power, requirenments
for the spiHePRPIGEEQHC almsa?@wfaﬁ? VritedSfats paisiompbaraliction §6etlant i al | y |ess
pover thanNambaHea3ae, fltERowninée2, 20l operates in an air environment 20
Despite the advantages of heliumfilled drives, such drives have not been

comrercially successful. This is mainly due to problens associated with the
hel i um |eaking fromthe di sc Hieldekthe§myentione. As the helium | eaks out,

air leaks in capsi : j it S 1k [ f . the disc
i ves and posel Bl (PbucHRAEkEE R FGhohte PREBRRAMIR M e 1C % he
i ncreased systamehnt baustingithe torgemtratiay of ngasedise thanairfwothirs di2gédove.t he read/ write

head d to turbul ent ai rfltﬁvgithi? E drive and it may cause noise and/or
the heads to fly at too gre B U o E,bee IR he discs. Accor di ngly,
there is a need 83t dfive iypiedlbMacludesstbass tbRdfichowinioas dontonstt yf theadise t he
concentratjon of a ga ther than air, such_as heliu in disc drive
during usé Ve?FFe‘nBV“g?Engtqprﬁ%?ﬁcP?ﬁ?mﬁ?So‘%ﬁHg‘@bésestB P P Pe K s and ot her
probl ems, @fdesOdnligtetnaPtIBRT envi3Shndly B tiRdRS @WR! SERghhd Allingflle clgan® APR 2006
Summary of the Invention Against this backdrop the present invention has

been devel BpEeRmaR of disheryersifh sates pher thawais pan egrssthedPmBanegst em f or
boostifg &t ng,rl%ldéﬁsiﬁfinéft $486s 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.




other than air, such as helium wthin an enclosed disc drive environnent.
The system 5 includes a pressurized reservoir of the gas (ztg\tla\é k%ﬂﬁ air
within the disc drive environment. The gas other than air f PR+ t he
reservoir through an outlet and into the disc drive environnent.
Additionally, a particle trap within the disc drive environnent traps air
particles. In one enbodinent, the outlet is a diaphragmthrough which the
gas other than 10 air diffuses into the disc drive environnent. In another
enbodi ment, a pressure sensor. connected to the disc drive environnment is
able to produce a pressure si §nemaryopthedapentionve of the di sc drive

envi ronnent pre ' i ssure signal and
supplies the ga?%g!thﬁtet}létbﬁgﬁggﬂw ?i'rggéri%It tﬁﬁéﬁ%glél\eégg%els@%}’%&{eﬁé% sc drive

envi r onnentmppdimeat efrtheprgsant inverttion it hgystinsior edstieg & conicersratiemdf 2 gaswi t hi n a

15 predet ety e €1+ nt r-ol dul e.ceases.supplying the
gas ot her 'E)%thﬁxq%?{r, %ré%raﬁelf lfg&r‘g’glélr;\%iega?%edt Y3 i"%ﬁnvérlpwgneﬂ‘\%gﬁﬁ nt if the
pressur & wirchides & peesslirized reserivaieofahy pasarine raniai witiey te ke dgredet er mi ned
pressure range. Angt er enpodinment _of fhe present invention is a disc drive
def i ni ng afVERECHs RS ehgy hipeaie s TeseryRir hrosgh ap pytlst ant| udes a

syst em f or irte @tdiseGirfre cRAronRiRAE Mddalonally, afparicBARpAHlleS b AR dals, such as
helium w thin an encl osed disc drive envi ronnentp. The system i ncl udes a

pressuri zedOEBEYIrars 3k pertislegas ot her than air within the disc drive
environment. Thg &§a% ne ! aser vol ough an
nfb8Rdent, BRDuALis Ehﬁéﬁﬁ%ﬂgﬁ}t"%}ﬁéﬁgﬁ%@% 5%%‘1{1%11

outlet and into the disc drive environm [1cle trap
wi t hi n19 heaigddfsefrintodhediss duverpapironnpenp singinpthomentiodimeent, a3Gesklrese and vari ous

ot her feat I Ve : ' haracterize the . present

i nvention 5351??:* ngn%ggé&{? g?\etd?%zrdgpné %@#ﬁgp%@e ﬁ%o “c‘)’Ff‘é’&ﬁsﬁ‘Se 8§$ iled

descri pt i orepreasidativeroftieatiscakive brevimament pa¢ssare d AaathtiginodibreddiRsZRN6 Bri ef
Descri ption _of the i N EIG 1l.is.,a plan view of .a djsc drive

i ncor por at¥'fg & S&I@P %‘}ad%élagli%oﬁaﬁmﬂ %ﬁ%ﬁ@mﬁ*“’e@,ﬂé‘?ﬁ'oq WE?\&IFB?P%OV\A ng the
primary i néreimamendihe peRise withibthediscdrive SaitiMMdntis Kitgl am of a preferred

di sc drive concentration boosting 5 systemin accordance with a preferred
ermbodi nt P18 et?rﬁlénegrggséwg range.o khe ceml_trol 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 3 is a schematic diagramof an alternative disc drive concentration
boosting systemin accordance wwth a preferred enbodi nent of the present
invention. FIG 4 is a graph conparing the percentage fill ofAPReR§0Em over
time for various disc drive configurations, sonme of which include helium
concentration boosting 10 systens in accordance with enbodi nents of the
present invention. FIG 5 is a schematic diagram of a disc drive shipping
or storage package according to an @mbodi ment of the present invention.
Det ai | ed Description A disc drive 100 constructed in accordance with a
preferred enbodi nent of BridfDesqriptvant thel®etingsn is shown in FIG 1. The

di sc drive 100_j n¢l.udes a.bas 02, to. which variqQus c£o nen of the disc
drive 100 are ﬁf&gﬁtl%’dPfaﬁvfeévpoﬁa()%%’rd“fﬁlﬂcorpé)ﬁagﬂﬁ aﬁée&?rir%qcﬁnﬁl%cu enré\?v%y,

cooper at ege\Wrdsbnttiivenias shoklds the pfidbiatehali®mpgnehiat defines an encl osed
seal ed environnent or disc drive envirgnneni 105 for the.disc drive in a

convent i onal nBlchars a sehematic diagram\pd a prrferFesfiissfrive ganqeatration baestifg: b hel i um
gfsgo d??\f)g}r&%grbﬂmccf}&%k@mm% @ od Hpodirst OF ¥ Breb @R invERGors ONPOnent s of the

iy
i nclude a spi n_%ll e notor 106, which rotates one or nore
di scs 108 at aFl§bAds asthetatthdiggremd! an pltespatie disp drike ¢auicenteaior o and  r ead

oM U 2 il Wy 0Be U ot BRusGiBGcAtgETDL Y 110,

which ro rrng a se oper out a bearl t assenbly 112
posi ti oned adjEkEedts 25rapheompang thQBrcemitage it plibdliom eves Gmislfgr vatious ncl udes a

plurality of actuator arns 114 . . whi.c tend towards t.h iscs 108, with
one or nofiE ARYEAER gurfél Se%n?nd&iwﬁywl?%?ﬁ%ﬁggw °8?cetn%gt§°§lctf°§g & arnms 114.
Mount gg atysteh® ifl b&dopdaned@ith Embaditet of the plebemx itvestioh16 is a head 118, which
i ncludes an air_beari gngcsl i,d%r ena Iing t.he head 118 to fly in close
proxinity abovBIG Rds g esematicdiasay of o dist dEVETIRANS FSINAsRAEPSE sc 108, 30

During a seekifPe'aAlhdbdindRfofthéiikseROifildntion of the heads 118 is controlled
t hrough the use of a voice coil notor 124, which typically includes a coil

126 attached to the actuator BefsiledPescuiption as well as one or nore _
per manent rragngtfgsgjd%@e 15@&&1‘9%—%@1 _Iiﬁ'z?&o?&%e \lizil‘hé gﬁie?éﬁéd%ﬂlb%dmﬁﬂ@ft' c fieldin

which the coil 126 1's immers e contro )
15  the present invention is shown in FIG. 1. The disc drive 100 includes a base 102 to

which various components of the disc drive 100 are mounted. A top cover 104,
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

25  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




application of current to the coil 126 causes magnetic interaction between
the permanent magnets 128 and the coil 126 so that the coil_ 126 noves in
accordance wth the well-known Lorentz relationship. As t he EOAPRJZMG
noves, the actuator 5 assenbly 110 pivots about the bearing shaft assenbly
112, and the heads 118 are caused to nove across the surfaces of the discs
108. The spindle notor 106 is typically de-energized when the disc drive
100 is not in use for extended peridds of tine. The heads 118 are noved
over park zones 120 near the inner dianeter of the discs 108 when the

dri ve not establish 8 eragh&ictficldih whithethd Goih#26dis irhih8rsed. eTisawutrelttdover t he park

zones 120 through t he use of . ctuator |atc rr enent, which prevents
i nadvert e?‘RphF?Hogtqfé’HHS’?t ? cﬁlii]%ﬁ_:‘faﬂf?esa{%asg@%‘i ’?gifgoﬁﬁ%%eenttﬁﬁ heads are
parked. ApdhfaXerdamehit Y28 3 tRY @Yl 1B6S0 tHie tHeRaN 136 hRved i atdordaate connect i on
paths for the actuator_assenbly 110 while allow ng Pi votal novenent of the

act uat or wifBhepysll-mayvn horertpralatigngier At thesoil Ha@moresxths2eBABT v i ncl udes a
printed ciroui 6 heags M £51% Bl ms Ao 185@ connect ed;
t he hegd %S%glyggﬁﬁgﬂg%%ggw%%gg? he ascet ua ori arns 114 and the flexures
116 to t heaukebid sniveGcroFhithe purfagescef the disesil08board 132 typical ly incl udes
circuitry for gontrollin . W I hed. . 118
during a wi teﬁ}?psé’ ra ?%18%5%@615%&&2%%? ie#l?qg{rz §C} %?8&;1%&* g? {r’lég;ﬁ)rogg signal s
gener at edinhyse 24 ekteadéisediodddfBinth rihedeadsrld 8 dreapevedtoverparkiinmes 120k assenbl y

termnates at a flex bracket .13 0 ni cation throu he base deck
102 to a & hedmey mmt‘ﬂl”zﬁ‘egfsf%ﬁ}f{w{be&;ﬁ%%“(eﬁﬂ%ogﬁ i erﬁ‘&g‘gt to the
bot t o Si Bad9118 416 seliussd clei e pdk Qoned 120 A EIhrtas usrvfhoashitadatslyst em 140
boosts the concentration of a (?as ot her. %gtﬁn air wthi w}le di sc drive
envi r onmedtangementyhich grrventt madyerAntIBEen Aighe lpaton assebly b0 Wheydes a
supply sygtemdl4sd Wrkdd n the disc drive environnent 105. The concentration
boosting system 1 al so includes a trapping system 144 that traps air
particles wit hhfles apremdist B0 provides dreagquiteraiestrifiabeongeqtipn pathoforfisys, over the
life of t i i F]I%LH} e t her than
air that g%at e"‘gﬁ%érgﬁ%ﬁﬁ’, &ﬁgen%llat% tfdé%lﬁ‘? %éhggestem%ﬁl%{ogfg %21&9 ?\S/Iellgy renoves
air fiHm dlvingdpsetidn.iThe flerussewblyentluds agsinted sirenit bdaphld2 th whisl t r apping i t
in a predgetern ned ea.. The concentrati j t hus boosts
t he concgﬁ? é{‘flfeﬁﬁnqt%ﬁ?w af - %Eeﬁvglegg%dl ‘?g{c%%&n%ﬁféﬂfgtgd %‘;%}Xg b Berkr

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 concentration 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 boosting
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




I ncreasing the anmount of the gas other than air and decreasing the anount
of air. The 2 5 APR 2006 concentration boosting system 140 Efaﬁﬁleﬁxtends
the useful life of the disc drive 100. Referring nowto 0
concentration boosting system 200 in accordance wth an enbodi nent of the
present invention includes a supply system 202 and a 5 trappi ng system 204.
The supply system 202 i ncludes a contai ner 206 that defines a reservoir
208 containing the gas other than air?> The reservoir 208 is preferably
pressurized to an initial pressure of from about 60 at nospheres to about
100 at nosphemheastiabbalstibEsypienddQ tiserebieatenasiha usediil IZO6f the dfzc éfies ably a

seal ed met% contai ner, such as an alum num or steel container. It may be
simlar i f%%nstruction to 10 other seal ed pressuri zed contai ners, such as

car bon dl oxi de Refértihg HER So F@Z%on@éﬁh@dbmwsuﬁ)é sysfefh 20068 @8dordal¥ent i on, the
reservoir 208 has a volune that is about 10% of the volume of the disc

drive enviWiraespbogiment afthe present inyentiopgneludes asupnly systannd0% ey voi r 208. The
exit lisne t?aé@mé%yst&‘}i@b? r'ﬁgé éﬂgﬁy%%g?éﬂl 25@%@%}1@%?&&& r 206 AOfrReNal | of the

cont ai ner ve 21 nor ma cl osel t0 prevent gas from
| eaki ng f meservolire208eoptaingig tho@s other thaglairt Abe eservoir RO%ispr¢feraply act uat or 214

OO ek o R P REEPREE I QRER Ao O 05 the val ve

212. resent 1nven & Varve 212 may i nclude
a binetal Iatmo@here@alisohm;&dssml The cantena@@b & preﬁeraB@& stehllaﬂmmlrral |y plugs the
hole 210, I?i\tnd t he ,act ua}or 214 es a e hinmetallic

| u
oo T, “ineanainst St ahiingd or o sirtiRe” 1Rty o4 RS Sk onthe

bi met all i etk Edalbd preddilizeg chhtindts,atiakd dagbonHidwide daftridekomand al | owi ng the
pressurized gas to enter the hole 210. However, nmany ot her vaI ve- act uat or

conbi nat i GAYodimenpekise pregent ma?nt@saaﬁhﬁreéervpﬁaﬂ%ﬁﬁevoeﬁreﬂ that 1p @boyt

m cr 0- MaCHHESk i@, dime OF fRE GRS Wi SRISMNerd 1§5.6M LS a pressure signal 220
that represents the pressure 25 within the disc drive environnment 105. A

control nodul e Anxxitrleeill egendn &opy the Egewoir 30§ nHie exjtdine 2h@iscont r ol nodul e
open't he. Paraoy Bt EHBRIALREN SR PO IR opRiARRhE REGRIER D 21 1O
pressufe woinally dldsed th evert gag éroenkalﬂmglﬁemtthdﬁservcsr W&thrormglaﬂq@readet erm ned
line 210. An actuator 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 represents 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




pressure range. The gas other than air then flows fromthe reservoir 208,
through the 30 exit line 210, and into the disc drive enV|ro nment 18@
After the pressure within the disc drive environment 105 ri ésARBo bt he
predeterm ned pressure range, the control nodule 222 pronpts the actuator
214 to close the valve 212. The predetermined 2 5 APR 2006 pressure range
is preferably at or slightly above anbient atnospheric pressure for drive
operation, although other ranges may B%& used dependi ng on the vacuum and/ or
pressure handl ing capability of the drive enclosure. The valve 212, the

val ve act udtoris @geﬂ*’r@eﬁf@ ol peslighy shove paibigntiatuiespherin pressure Hriodul e 222

may al | be drive bpétason, Ritibubl SBSULRpds glbgtu%d c?eégr?cﬁ}%qém tﬂ% th%?}n%@g%Fl ve

mai ntain a constant _presstre or pressare ran
envi ronrrentpr%?@‘Hehandilnglq@nabdlé)sefthwﬂ!evemnebsmee si gnal coul d be an electrical,

pneunat i c, i essur e tor. The
trappi ng syst emggﬁggg#zé;[%m%}%lacw?t%g%@ e[?é ‘fIEIS%"S?rég Q e98Eol r aps ai r
10 part bcl @mduwﬂ%hnayea]l terdlutde iigapesute @pdatdophirthgarhént RRifhealtesS- | n an

enbodi ment _of gﬂgeacﬁ ent i nvention the rticle trap 226 is a getter (a
devi ce that CheRie Pgésc‘f‘fesor\ﬂr?sﬁmeé"rnrgeb‘g e disc driva eryiormenid@¥.ed t he

disc_dri ve letui esg meergsresk%)slgnWwﬁldtﬂa%n%%trfemhﬁﬁeun{aﬁéQ)r Bdchdnfeafie! UM L he
getter prefer% é?‘}ﬁ%%mts wi th nitrogen and oxygen nol ecules to, confine

themto a [PEHEY OIS ereeyriorhe getter. In an enmbodi msnt of the present
15 inventi on t MBe @R3P s gkt@m%@%@ég’olmﬂﬁe@#&xﬁ&? % er%iba f rom SAES

Cetters S.p. A of Laina Al'ternative ©> furrap 226 may
be a frlﬁ)tePaf§9]§%,é?‘fh“thrm@yWlaé%gasmgemsmmnpamcﬂngem amd:mbndhrﬁeht@fﬂﬁ gas flow

separat i on 1§ye§ﬁﬁf%ﬁt t such as oxygen and

ni trogen bl ecul es. kBffillrﬂcl)érrél Iﬁ%ﬁmg gg#eréggevﬁcc?ﬁﬂag@e S]YJW%W ul es. 20
Ref erring ﬁonﬂmdeﬁh@t ha3¢ elaerediﬂteehsoamwvenmnﬁﬁﬁMM) | WReR @ Shi HiferSySt em 300
se of the gas other than

is shown ] fu5|o to requlate rele

air into t%gﬁ%“ rve P’F%‘?‘T%&?nfeaitﬁg"lthﬁﬁr%gegﬁg‘?%*ﬁgS@@%ﬂcg stoncl udes a
suppl y sysmﬁneﬂﬁmnd peedeterraippd fga 65t 8EReB0th anldfboBitidk ¥f BY Bl 302

i ncl ud ~a. co tal 06&2{&?@?% r%ﬁs a reservoir 308. The contai ner 306
can be i nF giHopy ?:5 B {OMORighavailale omSARES et Sped above
except t hadf llagtaee Jedlp: ARérhativelyDih@paicR t2B2gk thahBe Wirdifal §/sfnd ARAR,ET about

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




5 atnospheres to about 10 at nospheres absol ute pressure. The supply system
302 includes a diaphragm 310 that separates the reservoir iogo&&f?the

di sc drive environnment 105. The di aphragm 310 preferably i 208k ed so
that the gas other than air will continuously diffuse fromthe reservoir
308, through the diaphragm 310, 30 and into the disc drive environnment 105.
The diffusion rate will vary with the _pressure difference between the
reservoir 308 and the disc drive environnent 105. Thus, as the reservoir

pressure decre?sesf #{ge diffusion rate will also decrease. In an 2 5 APR
2006 enbodi® et piae presrsbimyentiondhs disnhragme 3H) is pistasgpiug seutedswithighass pl ug

ted withi . . : i 304
seat ed Wi t Riall of thelsdhlaiRf 36@@1&(&2@?2%&99 4 %@@gésraﬁpgﬂbdggﬁ%’ﬁe&%é% 226

includes a particle trap 326 t _ sim t

descri bed &HHAE to the pagtisledan 22ad¢senbadaberé. ng syst em 300 works in a manner
simlar to the TRe CQRESRLLAL e m 200. However. rather than
mai ntai ning a pr_%deter_mklﬁggb%?gg%?ey%@‘g‘%géslsuar%al?lgﬂag” tPﬁ}il% the disc
drive efvi conperttion®Bosipg systene 20A. t Hemevey, rath@pihan mgnigasngod her than air

t hrough a yal | | y _system 302.. conti.nuously diffuses_the gas other
than air tﬁ%ggtgﬁmfl%gp%#g%h&rfgﬁ%‘?‘%ﬁfﬁ‘?gﬁgft@&ﬂ%‘t}‘s% veresviggrgeny 103byyr aph 400
conpar es t Interpetteanélpisugilyihg gds oie tamap \t@oughOvAlve e STRBLY Boterd 862 Var i ous

confi gurat;;ortls in adigflpff si on Tghon entration bogsting Sﬁ;s(tem 300 in
accor dance SHEROShedifies Misieas AberifrmAT tronghitas disphmem 3Uki s 402 represent s

time and the veRéfefilg ndwits FIO4, E@ﬁbﬁﬁ@@&&nﬂﬁésc‘tﬁ@%créénlt h}l%ﬁh{lﬁﬁﬁ% The
percenL fill z% hel ium here represents the quantity o eltumin the disc
drive chvi {9ffeathder vagigsronggurationsan p diffusion coursntrition bobsiingagsteraxanpl e,
the initi adoiRsdMcOith B st iflfdni6n 1 i Roas, at 1

at nospher e absol ute. C.A (l:rj tiﬂgal ﬁt\/ﬂgjétljﬁeé i ?gg%rgog{elgfggés‘én 1EPIepRls gquantity of
hel i um necl&®s ardthe yerticd @xigi404 raprisengs pGCent llofbelate Theqpedsehytill bh t he
present exgnphes j & 1 . 1ine.406 i.s at 95% of e initial

val ue, but ilt Wi ﬁltepfl\egl%gthéeg@ﬁgﬁﬁdﬁg%%ﬁ%ﬂﬂeﬁfsﬂiye ?‘fB’H%WF‘FH‘E’?on of helium
and on t hecoingrtedrte sn ofitidl eantitip daiehdhcexdinple, the iindgal pOQsurt B @k dist AAvexenpl ary

confi at | of 4. the volu f 20 the disc_drive environnent 105
i's 1081%0'é§9ﬂ§m??nrt§b 9?”?%%‘ 14580 g‘ﬁrreglgi‘ﬁ‘ftg' &?Etlﬁ?’éﬁ/é@ﬁpﬂ? 196 represends | um over
tinme for ahelgsmtitrdfirliug hviceanymnthe ddo vt M0Gtol Patate @bl 11RX10-7 cC's

er second, which is a typjcal upper
P present exampfes, the élrﬁlcal valuquw 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 3.5x10” 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 a leak 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 initjal reservoir pressure of 7.5 atmospheres absolute.




limt of the |eak rate for a rubber gasket used to seal a disc drive 100. A
second line 410 represents the percent fill of heliumov ti faor a disc
drive environnent 105 25 with a leak rate of 3.5x 10-8 cc%%égﬁsm%nd,
which is a typical lower limt 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 grubber gasket would be operational
for sonewhere between about 6 nonths and about 55 nonths. For nobst disc
drive appligcations,. this is.insufficient. 30 Athird Iine 412 represents

t he percentlfvfflllﬁotﬁﬁgls%@?‘fetﬁﬁvlf%?m{til%?ef‘lé“ratéfﬁf’3@3-%1ch7é°'s@m$eﬁ@dnent 105 t hat
encl oses a (dipldalisjpantihit ke SRMEITER: AHIRS LGRS LEMANN il @ 10 cC
reservoir at an initial reservoir pressure of 7.5 atnbspheres absolute. 2 5
APR 2006 EPAMonths; rghegthap 6anoniiss. envi ronment 105 | eaks at a rate of 3.5x
10-7 cc's per secRndn 1ihd ¥ii& L0 ko f normal rubber gasket), the
disc drive is operati onal fo?ﬂesae%gbﬁﬁép% éﬁn%%f’ﬁé?h ra?%eg?n%eﬁgrna‘gscrmnt hs. A
fourth Pi ndrixganvirepmentdf shat keclqses g diffusiohitypeabndepltratioh Eogting!systemf or a di sc

S drive envjpp Qs hat..encl oses.a.di ffusion-type_concentration
boosti ng séts)‘tjem ggﬁ%\?\néfﬁ'og’ tﬂfq%e?’@gérflg‘"’gir?sf’wf’ﬁipysf‘%}grﬁfgq atgQsphsres g
[) es e[ voi r pbwdselfoe adfsfﬂlﬁomrlyjﬁgpdmiﬁlgSystéiﬁSMqﬁtiﬁthfaQistc@rig% %ﬁ{u@ﬁﬂﬁgﬁ} Eype e of
oosting s ven i Adisc drive enyironnent eaks at a rate o
3.5x10- 7 c)ciﬁési%gfésral%gé%‘aﬂ&'%’f@piCEEIPGWBW (bipifial uppsy lepit for amgrmel bt gasket ) ,
the disc dgasker),tBe gifedrte i9B@drationhl RPMSut SPmBRAL Rether' R O},ltt{:@Pnt‘ﬁ?OUt 6
of he

months, 10 A fifth line 416 represents the percent fi I um over tinme
for a Msc drive DibdineAd rpresents themerentdHbo bema@vei tirheifir adist dpee

concent r at biroRReS108 %hat %ISR 3% rusith! iRl et initial
reservoir pressure of 10 at rtojs_pﬁergi\g%g s?%lmtjﬂ%é]&&u \e/‘%‘r%ﬂﬂgstyﬁt m&lﬁQC drive

envi r onmentith @5 Oce sgserveir abary igitiel rsherBoil PreFurcasfd Opanospharenshsomtei ch s above
the typi cak,4BPRE did: A - riml bher ket; the disc driye 100 is
15 operational for Sabqlgg% g'g)ém?frgﬁl?[h@.% l%g(y%taanratﬁg’?é’égﬁ FEOH FeRd ¥Ry t he

pr ecedi ng Wiabetedh¢ ypicaluppenioeit faratrioanal riishes piske, G Asediz®PoeE 300 accordi ng

to the pre - ntion.signjficantly increases the useful life of a disc
drive 100 ?R%P%tlggﬁv\ggﬁart?o tre]ﬁollf}%i&ﬁ‘ sonme ot her non-air gas. Referring to FIG

5, in an enbodiA®dh bekednfEonp FES etnditheiabdedRB did8sstinS £ csHebMBition

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 Eody 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 lid 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.




20 100 is shipped and/or stored within a shipping package 500 to prevent
significant |eakage of heliumfromthe disc drive environnent 105 of the
di sc drive 100 before the disc drive 100 is used. The shi ppﬂnﬁ ARR 12886 500
i ncludes a container 502 that contains a disc drive 100. The contai ner 502
i ncl udes a body 504 and a door or lid 506 that spans an aperture in the
body 504 to seal the container 502. Thg container 25 502 thus defines an
external enclosed environnent 508. The external enclosed environnent 508

is also filled vauth %h;i 8as ,o‘%{uer than air. The external enclosed
envi ronnent 508 “WIFIEHEFE Gesqrbed: g pmpediment|of thepgrserfinygntion i adwostingai r i nt o

t he i nt er nalystedi(sieh d¢ 20020rB300) £o9 BERMNhg 4 BoncBitratibE of | infpe body
504 and the |id 506, are prgjfeor abl %onpgseda o?ogéﬁr%toglltlér\s{%&%@rggt%?um num
NGRS

They are pri8fearlatsdliss dHyveenvag Yedras B95)\wentdining, a disca(zuahgpsdf8)sol dering. | f
the body 50f,3B6kt; WoF . th t.he ]id.506 or the body
504 can i ncl &de&gh?%%ér?gﬁéglgﬁﬁ%ﬁ&?ﬁgﬁq(ﬁ %%?855?@9”‘%11183\‘;‘58%%% to create
an openPng envirnaepy svhidhesouliais thir gag etheOthad sioana eerasniraisaarthfi@l. 2 5 APR

2006 Alter i 1D an_enbodi ne f the present inventionis a
boost i ng rsp‘%htc }ét(rﬁn asglgﬁ&ré\]ée %ggo%ngelggg)ssw%?%%@igci i[h'r‘u‘be '%VE%WE‘EHT 188 %%n of a gas
ot her t han ottier thah tiniflows dmouphchosdet (sichas 210 otS10NRoh AR rvdiStedhe as 105)

cont ai ni ng acgipsc such 3as %Oﬁéo .The boosting systemincludes a reservoir
(such as 208°SFVETORReH: A0¢ heostngsystem aje ingludss i napiciesap, (syghiash cont ai ns

the gas ot 26 o 328Nwethin ke dige drBeUnVRbIme £ FHpiind BRparkiSles.Ni gher than a disc
drive {)wi ronnent pressure of the disc drive environnent. The gas other

than ai? flows HrfP§GERodmen itk Presentinvention the oitleBise)disphoagut (sechrasser voi r to
the disc g10)i@oshaviioniR henRPas kil . al ihcludes a particle
trap (such as? 32 or SZG%Wt%iqﬂ 't%;&&l%(S:%ﬁﬁh\%&%r@?%ﬁﬁreorﬁm%r trappi ng
air particles. menethermmebodimient pfitha presént iventipmethe bbosting eptém fyrthiche outl et is

"o he orenal bl S L Y S B RN B P et
i22\8/)enti on, Smﬁgi&ﬁd}b@@ipmtgi_usyapm&msigﬂmreprdsémttﬁdj?ﬁﬂ& didcalBdr € se[l)lsort (such as
conne isc.drive envirgnoent. e sensor is able to
producie)'@a %}rvgrsg%lgnettp%lssgmn%l 1%r F?&ﬁfnﬂl{’g’fgb8‘?3t‘f‘ﬁéys&‘?néelsﬂirl°\l}@e%5 envi r onment
pressure. ¢antibhnsdubaisodh axe202) thhfrecden Se pighsisy SioRM a4 Seppliesinedes a control

nodul e (sug 22 that receives the pressure signal and supplies the gas
( otﬁera%ﬁan alrzt%om Hle reservolr to the disc drf[x)/e environment if the disc drive PP g

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.




other than air fromthe reservoir to the disc drive environnment if the disc
drive environnent pressure is wwthin a predeterm ned pressure range. The
control nodule ceases from supplying the gas other than 25 APRN200p e
reservoir to the disc drive 20 environnent if the pressure within the disc
drive environnent is above the predeterm ned pressure range. The
predeterm ned pressure range maybe at about anbient atnospheric pressure.

I n one enbodi nent of the present invengion the predeterm ned pressure
range i s above ien.tla%t rms%he}r)i c pressure. The control nodule may supply
the gas other tHasPAFleERRreiprably senings frapned periigles fase pad¢tonnind aseavi r onnent
by openi ng withimthe dis kiob esrodddi. Ihake dutbodBRREGH GE otk A AEGETOI 1, and Tt
may cease fram supplvyi nt? the gas other than air rOm the resarvsir to the
di sc drive Paﬁ%tfaadﬁéﬁ? o that phestiopdlyrepstswthvbe traped mivqiticlesy Thé n a di f f usi on

type enboditfppyd M ah'ﬂﬁestb?@l%f : reservoir _pressure my drop
froman initial ,prpessure as teﬁgl}é%lgg%ﬂ?’gé Q?’Fﬁgﬁ%é’??cu ef'o%ge EHPUY om t he
reservopPr Wn@irflqiw&@?blrbeltuhe disc drive environnment. That initial pressure

is preferably fy eres to about 10 atnospheres in the

di f f usi on qnboﬁ‘?%ﬁ'?@%@@%@%‘%%ﬁﬁn& iprentonmayhesupmmasized asradisen| v

confines t deppeuchrartOd)defmitgonanloaddise e e idh@entiidiia8 1p4)e g sc drive

envi ronment;. EHYGOIQ ugergba%di nent of the present invention, thé particle trap
f hal® CRERTEIP

is a getter SFeSHRER (Rhck pS $W0or300hisE Boasting par ti cl es. The

trapped ai corpemttatioh fa gasetiv: @faaaaivhiiht aggaﬁ\,@mi,gﬁlglgpﬂgbg&yﬁ s. The gas
ot her than air preferably helium Another an enbodi nent o he present

i nvent ?%n ﬁ)ﬁvnb‘&c}é FEETEUr (g3chas 38 er 308) within(theidisc devel@@jrontaémsi ng an
osed. dhaiheids ot mvics S The i e g
encl osed dusithélfestPoie B4R HRE BA c(tﬁéll?};‘()?%?ra%gi@sf %%%aesgggﬁ@g{?ﬁ@?' ncludes a

boosti ng s%stem (such as 200 or 300) 00STt | Ton of a gas
ot her t hanthar # digf dRygenvirenmens pregsure of thedise dnivessnirorithent bOBS pdsvghed 0 SysSt em

i ncludes amheSERYRE FrofS - .. 308) within the disc drive

envi ronment, and the rg‘g%?%g?nrzgggér)élgcl %%Jeteﬁgrﬁ%en})p’ﬁ N MUeti(uch; o
reservoir #rid8sudt0)t Aae boosting gisem altchacludes dipattict traps@ihvds 206 5E3Y6) Pr essur e

of thejqi sgjudp ith\éeais%%g QEUI}%%emT flgle trﬂ)%lsng%rhp%;ticles.

An embodiment of the present invention may also be summarized as 2 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 air flows fromthe reservoir to the disc drive environnment through an
outlet (such as 210 or 310). The boosting system al so inngSi§ ézﬁarticle
trap (such as 226 or 326) 15 within the disc drive envir f

trapping air particles. An enbodi nent of the present invention nay al so be
summari zed as a disc drive (such as 100) including an encl osed disc drive
envi ronnent (such as 105) and neans within the disc drive environnment for
boosting a concentration of a gas other. than air wthin the disc drive
environnment. The means for boosting nay include 20 neans for supplying
heliumto the disc drive enV|ronnent and neans for trapping air particles
within the disc drive environnent. be clear that the present
invention is well adapted to attaln t e ends and advantages nentioned as
wel | as those inWeatésglaimedisi n. Wil e enbodi ments have been described for
pur poses of this disclosure, various changes and nodifications may 25 be
made whicch are II SCO of the ese i on, For exanple,
t he helsfumreserv0|6rlé4SBI§$1£'SEe 5@% gh%?%ﬂ§m@$£ F%%? §%?P5ﬁs within the
drive and owthitos emtqsecbﬁxswaﬁvmslr@mmne&rtﬂa&mﬁgdldmg tBebédieng yeRnPf drive and
the desired size of the heliumreservoir. Nunerous other changes may be
made whi ch “WP1P&adi |y suggest thenselves to those skilled in the art and
whi ch are enconmpa&sRdiriwithinte AR6BAVOnviBEmSH, thB YERY bR Rotdhifmk and as
defined in the appended clains. 2 5 APR 2006 it Clains Wiat is ¢lained is:
51. A boo§fqeﬁ@a§ 9 AbHT PV Ol BrSEN g fhatds E‘Gh@élffﬁnraa‘ilmﬁﬂ‘@fenalrfgm@nbt her than air
W thinan enehRsetnduRE dAVd MRiBRMidgonment containing a disc, the boosting
system conprising: a reservoir wthin the disc drive environnent, the
reservoir cont afthPulet thienghashichohegss offtea thaniair fluwsarame g meseivoirps thesur e t hat

i s higher ve environment 10 pressure of the disc drive
enV|ronnen?gagﬁa%%??ggg%tf%ﬁbh whi ch the gas other than air flows fromthe
reservoir to theparticls trap miithin therdise diiveranyirormmeht, the particle trap trapping air

particles.
15
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 claim1, wheein tlet is
a di aphragm t hrough which the gas other than air diffuse? snﬁéﬁﬁmgydisc

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 representative of the disc drive
environment pressure; and a control npdule receiving the pressure signa
and operably supplying the gas other than air fromthe reservoir to the
disc drive environnent if the disc drive 25 environment pressure is wthin

a_pr edet erm ned QriogSysien oABER SMhAASAUpDIAIR p SR YL Rl g, gas Ot her

than air fromthe reservoir to the disc I ronmen pressure
wi t hi n t he ®y&® Melegdesenvi ronment i s above the predeternined pressure
range. 4. The systemof claim1l, wherein the particle trap confines trapped
air 30 particles to a predetermned area within the disc drive

envi ronfent . 5. 7THedisydiiendedihing lamemldsed dise devaedvivenipaidticothi@idgraaisd, S @
getter that, chem cal | reacts with the_ trapped air particles. 2 5 APR 2006
12 6. The ?%Hﬂ%%?%?‘%ﬁ&PﬁPéF%aﬁﬁ$%P%§?m8”@P§%$§acavwn%%WPwépgg;are ni t rogen
and  oxygentiepthas uiresithibthé disb devSevitoinent JBE bBbshEg SPtaN&diRhedi SC drive
envi ronment containing a disc, the disc drive conprising a boosting system
for boosting a 85?8@@8?&#?%&”6#“Q“&E?WHBWH@ﬂJPH&ﬁﬂ@PKCwﬁ@hmﬁt@hﬁmdisc drive
envi r onnenbthef fhen AR ASA feREvSY Bl CAME hishddh &i?é&%%%%ir&hﬁé%’t n the disc
drive environnent, the reservoir containing the gas other than air at a
reservaPr BF%%%%?@hﬁﬁﬁﬁdnseﬁﬂ@ﬁ@nﬂﬁhan a disc drive environnent 10 pressure

o er™ e P SRR ok VPR o
to the disc drive environment; and

a particle trap within the disc drive environment, 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
- 1s 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 wvalve.




a particle trap within the disc drive environnent, the particle trap
trapping air particles. 15 8. The disc drive of claim7, further
conprising: a pressure sensor connected to the disc drive 25 iAPRN 2806t , t he
sensor being operable to produce a pressure signal representative of the
di sc drive environnment 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 environneng if the disc drive environnment
pressure is within redeterm ned pressure range and ceasing from
suppl yi ng the gaf 8?ﬁ§ﬁ“?ﬁ@ﬁmﬁwﬂ’VW5ﬁv¥he reservoir to the disc drive

envi r onnentthd fastoter tHh @ESkeGiuMt bdd N the disc drive environnent is above the
predeterm ned pressure range. 25 9. The disc drive of claim8, wherein the
control modbs Rartigle Brp eanfipproxygen andiriEesen particlss to 4 prodaterminedasearwitiin t o t he
di sc drive gh¥id @VEAtihnapPeni ng a valve that is connected to the
reservoir and wherein the control nodule ceasing from supplying the gas
other thAan air fromthe reservoir to the disc drive environment by closing
the 30 valve. 2 5 APR 2006 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 within the disc drive
environment. 5






