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15  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. At the same time, the
helium gas conducts away heat generated during operation of the disc drive more effectively than
air.

20 Despite the advantages of helium filled drives, such drives have not been commercially
successful. This is maiﬁly 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 on the read/write head due to turbulent airflow within

25 adrive and it may cause noise and/or the heads to fly at too great a distance above the discs.

Thus, helium filled drives must be filled when they are first operated. Additionally, after helium
has leaked from such drives they must be either discarded or refilled with helium. Filling disc
drives with helium to a desired pressure and concentration can be time-consuming and difficult.
Accordingly there is a need for an improved system that can effectively fill a disc drive
30  with a gas other than air, such as helium, to a desired concentration. The present invention

provides a solution to this and other problems, and offers other advantages over the prior art.
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of gas othe an.alr, suc y opening a va ter the enclosed
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Brief D€§Y:1F‘?nﬁ%elnb‘?f aghscrdgive ARG g@@gther than air. The enclosed environment is connected to a

vacuum source. After the enclosed environment has reached a predetermined low pressure range
of from about 5 torr to about 100 torr, it is disconnected from the vacuum source, such as by
closing a valve. The enclosed environment is then connected to a source of gas other than air,
such as by opening a valve. After the enclosed environment has reached a predetermined high

20  pressure, the vacuum source is disconnected from the enclosed environment, such as by closing
the valve.

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.

25 Brief Description of the Drawings

FIG.1lisa plém view of a disc drive incorporating a preferred embodiment of the present
invention showing the primary internal components.

FIG. 2 is a schematic diagram of a disc drive gas filling system in accordance with a
preferred embodiment of the present invention.

30 FIG. 3 is a schematic diagram of a disc drive gas filling system in accordance with an

alternative embodiment of the present invention.
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Description 5 A disc drive 10 r(1:onstruct e ?I% a%%%ﬁgr@éh}\lm t adgk%gg\géorred
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t hrough the use of 'a ac:q ?t or a%zerrbl 110, which rotates during a seek
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114, which extend towards the discs 108, with one or nore 'exures 116

ext éfidi Ayfiflgdonittebaliimyp enltracathe patformaneaws the disc dvberiP8d at the distal end of
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cor r espané digessl08fadg Corsfant High §pe6d CinddrRd@tich is GritieBto dddIrbf0fén HB& BREY at i on,
the track position of the hea?? 118 is controlled through the use 20 of a
voi ce cg}SFS ﬁ‘B‘tt uglythe usielaR aeippor assppbly 149, orhich retatesiduring @ seektopertioh t o t he
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establish a nagnéetic e col 'S i nmer sed.
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I nt eractyion ween . th er rangnt magnet s nd the cojl 126 so that the
l:oi | 12?%%%82@%ieﬁ ending o c':am51 ote tﬂe actua%r arms } lzf N?ounted 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 flyin

close proximity above the corresponding surface of the associated disc 108.
During a seek operation, the track position of the heads 118 is controlled through the use
20 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 establish a magnetic field in which
the coil 126 is immersed. The controlled application of current to the coil 126 céuses magnetic
interaction between the permanent magnets 128 and the coil 126 so that the coil 126 moves in
accordance with the well-known Lorentz relationship. As the coil 126 moves, the actuator
25  assembly 110 pivots about the bearing shaft assembly 112, and the heads 118 are caused to move
across the surfaces of the discs 108.

The spindle motor 106 is typically de-energized when the disc drive 100 is not in use for
extended periods of time. The heads 118 are moved over park zones 120 near the inner diameter
of the discs 108 when the drive motor is de-energized. The heads 118 are secured over the park

30 zomes 120 through the use of an actuator latch arrangement, which prevents inadvertent rotation

of the actuator assembly 110 when the heads are parked.
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drive pressure/vacuum source fitting. Thus, the disc drive connection apparatus 210 is preferably a
single Schrader-type valve fitting installed on the drive housing.
The filling system 202 preferably includes a filling system connection apparatus 216,
20  which preferably includes a single filling system fitting 218, which mates with the disc (iﬁve
fitting 214. When the filling system fitting 218 mates with the disc drive fitting 214, the filling
system fitting 218 preferably opens the valve 212 of the disc drive connection apparatus 210. For
example, where the disc drive connection apparatus 210 includes a Schrader-type valve, the
filling system fitting 218 preferably includes a valve depressor that depresses the stem of the
25 Schradef—type valve to open the valve 212. '
A universal gas pressure and vacuum line 220 extends from the filling system connection
apparatus 216 and splits into two lines. A pressure sensor 222 preferably senses the pressure
within the universal line 220 and produces a pressure signal 224 that represents the pressure
within the universal line 220. The pressure sensor 222 may be any of the many pressure sensors
30  known to those skilled in the art that will sense pressures between 0 torr and at least about 1000

torr.
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desi gned to irROEHcBuRNiAs 230 &8erdds FHnltht OftuliM vahe B2 i3a PARUMGBurcé 230 Mei ) . The
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embodiment, the gas valve 252 and the gas valve actuator 254 together are the same as the

ton

vacuum valve 232 and the vacuum valve actuator 234, described above. The gas line 250 is
connected between the gas valve 252 and a gas source 256. The gas source 256 is preferably

20  capable of supplying gas, such as helium, to the gas line 250 to a pressure of at least about 1000
torr. In a preferred embodiment, the gas source 256 is a pressurized tank containing helium.

A control module 270 preferably receives the pressure signal 224 from the sensor 222 and

produces control signals to perform the method described below with reference to FIGS. 4-5.
More specifically, the control module 270 produces a vacuum source signal 272 that activates

25  and deactivates the vacuum source 236, a vacuum valve signal 278 that prompts the vacuum
valve actuator 234 to open and close the vacuum valve 232, and a gas valve signal 280 that
prompts the gas valve actuator 254 to open and close the gas valve 252. The control module 270
may incorporate a microprocessor and operate under software control to receive and produce
many other signals in addition to those discussed. For example, the control module 270 may

30  receive input signals from a user to prompt the control to begin performing the filling method
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20 A filling system connection apparatus 316 includes a filling system vacuum fitting 318,
which mates with the disc drive vacuum fitting 314 and opens the disc drive vacuum valve 312.
The filling system connection apparatus 316 also includes a filling system gas fitting 319 that
mates with the disc drive gas ﬁtting 313 and opens the disc drive gas valve 313.

A vacuum line 320 extends from the filling system gas fitting 319 and a gas pressure line

25 321 extends from the filling system vacuum fitting 318. A vacuum pressure sensor 322 produces
a signal that is representative of the pressure within the vacuum line 320, and a gas pressure
sensor 323 produces a signal that is representative of the pressure within the vacuum line 320.
The signal from the vacuum pressure sensor 322 and the gas pressure sensor 323 together form a
pressure signal 324 that represents the pressure within the enclosed environment 105.

30 The vacuum line 320 extends to a vacuum valve 332 that is actuated by a vacuum valve

actuator 334. The vacuum line 320 extends from the vacuum valve 332 to a vacuum source 336.
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321 extends fromthe filling systemvacuumfitting 318. A vacuum prgssure
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from t hend producesprvassint susesimnl B22haactivatee adbigeapti RESULEvReNE QburdeBe6, a
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the éncl'B<¥E BHV5 f&heft thatgsompls theacynme walvs actustor 336 teqnearsad close the vacuum
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550" oxt cacthBfbatl R £ ville SRS Ml Biots ACRMIRE atidne 30 YRRV (00
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that is actuated.by a val ve actuato 54. . The gas,.line 321 then
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produces a vacuum source signal 372 that activates and deactivates the
vaculm migrelly gpspredetergrinagddon pressure.engipgrativn 41AQ thetesecuptedwptlesetthe vacuum
val ve ac}uat or open, and se.the vacuum val ve 332.. and s, val ve
si gnal %@Bﬂ ha& tglgt)%ootrt;&es stchdéﬂvazlissﬁ\llle%v\v}gl 4e¥Q ef)ﬁ“%%ﬁ’ Sﬂ'lgh &b umaﬁﬁ%é%i‘é@ t he
gas val uereédb2rmiRed Righ pregsurOWBY Girdt k@cudingahgein otk thak Qe thd Me@hiclbdeli! i Ng a
disc drive 100 wll be described. In operation 412 the encl osed

envi r onRHTTREE! WP reagResd Riedetirmined 1oy pregsugs ad handélling thy diedrive ahy geo a
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environment 105 of the disc drive is a gas ot an-air, such
as hel i drive H0gs Elledtioy desiredaopeentietier ofihakiuin hPgfergily sisulow. pr@yurkiis fm

evacuat in he ga t.her than air so,that .the enclo environnent 105
reac hesa%&fé é%&ea?’ﬁ]i%r%gﬁ 9GP BEETTFS bﬁﬁ&’ PRE P A %gg%%té° ﬁtaéléw?f'ﬁi ve with a
gas ot hefidatd\equiphhdnt, wihile ovaprebsirdsiBbvd dbbt 100t dildESR Y8 a bilFatichiieniginc| osed

envi ronnent 105 of the disc. . ] i
concentration of helium. The high pressure is preferably slightly above ambient pressure to

prevent leakage of air into the enclosed environment 105 of the disc drive. For example, the high

20  pressure might be about 760 torr. For example, by evacuating a disc drive to a low pressure of
about 76 torr and then filling with helium to a high pressure of about 760 torr, it is believed that
the concentration of helium in the disc drive will be at least about 95%.

Filling systems 202, 302 could be included at the site of a user of helium filled disc
drives. Thus, if the disc drive 100 reached an unacceptably low level of helium concentration,

25 the user could simply refill the disc drive 100 with a filling system 202, 302. The disc drive 100
could then resume operation. Altemati\}ely, such filling systems 202, 302 could be included at
suppliers’ facilities and drives with unacceptably low levels of helium could be brought to the
suppliers’ facility to refill the disc drive with helium. Of course, the filling systems 202, 302

could also be used in filling new disc drives with helium before use.




15 drive 100 is filled to a desired concentration of helium Preferably,
the | ow pressure is from about 5 ton to about 100 tort. Lo Jﬁ) misures
bel ow about 5 torn are difficult to attain with standard"eg;/ &e PE6 while

| ow pressuigsosaye about 100 ton will not yield a suffic i, gh
concentration of helium The high pressure is preferably sf?%%?)fllpiy‘“gbove

anbi ent pressure to prevent |eakage of air into the enclosed environnent
105 of the disc drive. For example, theghigh 20 pressure m ght be about 760
ton. For exanple, by evacuating a disc drive to a | ow pressure of about 76

ton and then Réfetringgowitd RIE, b tidrd epedifibin®ihod 506 Swll Be BéscABQULitH RGréRER 11t
the concentration of heliumin the disc drive will be at

is belieyed that
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facility to refill the disC drivewth heltum O course, t
syst ens 1mogule 27k 37¢ prgferrbdt prompts the vabuim vhive hitnajon 34, 334 open thesamiutrh hel i um

bef ore 9 200E VWO 0310430 / US02/ 03840 -8- Referring now to
FIG 5, "o 2oz, %%éhflf’gh%‘fﬁ% SR 276 13653 CORIEETS frude FPalssen SPUioEe 108 how
the fil lthrgghietfilitg S0emabeha0cn ¥pdttisResf A6l R BRerRticoR®hn a%)pﬁaﬂ?t hod.

Thus reference will be made to simlar features of both FIGS. and 3. In
oper%?ti H953¥: t he vacuum source is connected to the disc drive 100. This

i s preferabl ' f.he. di 5c I: 1.on ar at us
210" 510 to TRSPTHI NS ARARE LG, & Ao This i FreROBRES B ORGS0
physi calmhgdube2HoA#), eibicheendzutvaomin sadrdeysignal 202N37 toythe Vdeaur Qoirt©236, 335iul e
270, 37Q preferably pronpts the vacuuym val ye actuator 234, 334 to open the
vacuum G 8PsFat _,4’ %‘gﬁ’fes Quithipihe %Eoé?ﬂﬁ%ﬁ?‘ﬁ@tég%'fheﬂﬁﬁ’ﬂséo ©8nnected to
the enclpsRebramel InpRMre e, TRE BHYGrd R8sdrbd 109, wifish BRHGAR fag)?éshgél
apparatus 216, 316 and the disc drive connection apparatus 10 210, 310. In
operdt i §ignsh224; R4 thaidemeasivesUnydbe pentept module 70, 3Thissnses themadsewradtop inlgee by

t he con 370, which sends a vacuum source signal 272, 372
to the %gglhﬂe%@gﬁérng%e@g)& 336. I n operation 514, the pressure within the

encl osed envil opeatiovh 516)2fibh@e paEaRs ikl 224 324 indicates that the pressure within the
enclosed environment 105 has reached the low pressure, the control module 270, 370 produces a
vacuum valve signal 278, 378 that prompts the vacuum valve actuator 234, 334 to close the

20  corresponding vacuum valve 232, 332. Thus, the vacuum source 236, 336 is disconnected from.
the enclosed environment 105.

In operation 518, the vacuum source 336 is deactivated. This is preferably done by the
control module 270, 370 producing a vacuum source signal 272, 372 that deactivates the vacuum
source 236, 336.

25 In operation 520, the enclosed environment 105 within the disc drive 100 is connected to
the helium source 256, 356. The control module 270, 370 preferably does this by producing a gas
valve signal 280, 380 that prompts the gas valve actuator 254, 354 to open the gas valve 252,
352. Thus, the gas source 256, 356 is connected to the enclosed environment 105 through the
filling system connection apparatus 216, 316 and the disc drive connection apparatus 210, 310.

30 In operation 522, with the high pressure helium source 256, 356 connected to the low

pressure enclosed environment 105, helium will flow from the high pressure helium source 256,




predeterm ned | ow pressure value. The pressure sensor 222, 322, which
produces a pressure 15 signal 224, 324 that is received by tsﬁ caﬁirol
modul e 270, 370, senses the pressure drop in the encloseé @n Y nt 105.
I'n operati oo ®Msopfter the pressure signal 224, 324 indigateg.hiigs the
pressure within the enclosed environnment 105 has reached the ﬁOM/pressure
the control nodule 270, 370 produces a vacuum valve signal 278, 378 that
pronpts the vacuum val ve actuator 234, 334 to close the 20 corresponding
vacuum val ve 232, 332. Thus, the vacuum source 236, 336 is disconnected
from t our ce
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a pressure signal 224, 324 that iIs received e contr 370,
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predet e f driv
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portion of the filling method is complete.

In summary, an embodiment of the present invention is a system (such as 202 or 302) for

filling an enclosed disc drive environment (such as 105) with a gas other than air. The system

20 includes a filling system connection apparatus (such as 216 or 316), which is sized to releasably
connect to a corresponding disc drive connection apparatus (such as 210 or 310). The disc drive
connection apparatus is in turn connected to the enclosed environment of the disc drive. The
system further includes a vacuum source (such as 236 or 336) and a source of gas other than air
(such as 256 or 356) that are each selectively connected to the filling system connection

25  apparatus. A pressure sensor (such as 222, 322, or 323) is able to produce a pressure signal (such
as 224 or 324) representative of a pressure within the enclosed environment of the disc drive. A
control module (such as 270 or 370) receives the pressure signal (such as 224 or 324) and directs
one of the vacuum source and the source of gas other than air through the filling system
connection apparatus to the enclosed disc dtive environment.

30 The control module may be able to disconnect the filling system connection apparatus

from the vacuum source and connect it to the source of gas other than air when the pressure




to connect the disc drive 100 to the filling system 202, 302 using the
filling system connection apparatus 216, 316 and the di sq_ngr@x connecti on
apparatus 210, 310. In a preferred enbodinent, this wll r \gzoﬁﬁqui re

the user tqo@paset one or nore Schrader-type valves. The, USgY, 15
preferably pronpts the control nodule 270, 370 to begin f%e at?%/g;rlr;gé]ed

portion of the filling mnethod, and di sconnects the disc drive 100 fromthe
filling system 202, 302 after the autongted portion of the filling nethod
is complete. In summary, an enbodi ment of the present invention is a system
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disc drive valve opens when the vacuum filling system ﬁtﬁng mates with the vacuum disc drive
20  fitting. The vacuum disc drive fitting is connected to the vacuum source. The filling system
connection apparatus may also include a gas filling system fitting (such as 319) for mating with
the gas disc drive fitting, such that the gas disc drive valve opens when the gas filling system
fitting mates with the gas disc drive fitting. The gas disc drive fitting is connected to the source
of gas other than air.
25 Alternatively, an embodiment of the present invention may be summarized as é method
(such as 410 or 500) of filling an enclosed environment (such as 105) of a disc drive (such as
100) with a gas other than air. The method includes connecting (such as 510) the enclosed
environment to a vacuum source (such 236 or 336). After the enclosed environment has reached
a predetermined low pressure range of from about 5 torr to about 40 torr, the method includes

.30  disconnecting (such as 516) the vacuum source from the enclosed environment. The method also

includes connecting (such as 520) the enclosed environment to a source of gas other than air




nodul e may control both of those valves. Al so, the gas other than air may
be helium 10 The disc drive connection apparatus may incl @d@Ay 2j0pc drive
fitting (such as 214, 314, or 315) and a disc drive valve (such as 212,
312, or 31{ooz@dshii he filling system connection apparat %Tl}@%z/'b%% ude a
filling systemfitting (such as 218, 318, or 319) for mating wth the disc
drive fitting, such that the disc drive valve opens when the filling system
fitting mates with the disc drive fittjng. 15 The disc drive connection
apparatus may include a vacuumdi sc drive fitting (such as 314), a vacuum
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to a pressure within a predetermined low pressure range in the enclosed environment and
subsequently filling the enclosed environment with the gas other than air to produce a -

20  predetermined high pressure in the enclosed environment. The means for evacuating and filling
is responsive to a pressure signal (such as 224 or 324) that is representative of the pressure
within the enclosed 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

25 purposes of this disclosure, various changes and modifications may be made which are well
within the scope of the present invention. For example, pressure sensors could be located at any
of various alternative locations, such as between the gas source and the gas valve and between the
vacuum source and the vacuum valve. 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.



environment to a source of gas other than air in, and di sconnecting the
vacuum source fromthe enclosed environment. The met hod ney 9f MAY FE806

i ncl ude di sconnecting the disc drive fromthe filling system after

di sconnecting the vacuum source fromth 2enclosed envi ronment. Connecti ng

t he encl osed environnent to the vacuum source may i nclude opening a first
to val ve (such as 232 or 332) and di sconnecting the vacuum source fromthe
encl osed environnent may include closing the first val ve. Furthernore,
connecting the enghgsed;gavd ;onnent to the source of gas other than air
may include opening a second val ve (such as 252 or 352), and disconnecting
t he vacuum source fromthe enclosed environnent may include closing the
second valve. 15 An ephodi nent q%ﬁ}ﬂe presept i nvention may al so be
summeri zed as a syste H SYSay Ior g angdslosedidlise didys ¢y ino8ment wish 200)

def i ni ng an2@@@“@5ggngﬂyﬁkqnﬂﬁggm&ﬁpggnﬁﬁmﬁ%5). The system al so incl udes
means (such as 202 or 302) for évacuating tthe enclosed environnent to a
pressure within & {sedetcaonhention lapparpuessurceted amge enplobdibereitohmssichf
environnenttgggicagagequently filling the enclosed environnent with the gas
other than aif o produce a 20 predeterm ned high pressure in the encl osed
envi ronment. The aTHBAS systm EMaeURd Aparkieh dided! th ReashBlyBRMROE] HE dlsP 2
pressure signal (such as 224 or 324) that is represengative of the pressure
within the SHYPEQUECEORARMIFANSt. It Wi ll be clear that the present
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25 pur poses apparaths;s di scl osure, various changes and nodifications may be
made which are well mﬁ%hin t he scope of the present invention. For

exanpl e, pressur @ SSWKE 8F gaschgrdhaneair ssdectingly sonageied tofthe illing systemt er nat i ve

| ocati ons, %&ﬁEcﬁéaﬁgkﬂﬁﬁﬁ the gas source and the gas val ve and between the
vacuum source and t vacuum val ve. Numerous ot her changes may be nade
which will readi hyressurggersbr oprralietopodie@ 4 prosaresdigndl esprésantatiec af 4 and

whi ch are enconpassed in the scope of the 30.inyention disclosed and as
defined in Pﬁ@ggﬁﬁgﬁﬂb ?8Pg9ﬁéfm9”@"WﬂW°ggﬁéhgf%&YWN%& is claimed is: 1. A
filling system fQ"corfntkc_Ll|rh(51ﬁhl@1%c§0ﬁ1%‘?§@ﬁe9§_u§§sigﬁdl\éﬁ'dﬁﬂé‘dt@%%@'&?th‘@'th a gas

other than air, the filling system conprising: a disc i ve connection
appar at us cgaaeEt ssyraeanditee sonedesd gds ethet thammethiroogh the filling system

connection apparatus to the enclosed disc drive environment.

2. The filling system of claim 1, wherein the control module is operable
to disconnect the filling system connection apparatus from the vacuum source and
connect the filling system connection apparatus to the source of gas other than air
when the pressure signal indicates that the pressure is within a predetermined low

pressure range.

3. The filling system of claim 2, wherein the low pressure range is from

about 5 torr to about 40 torr.

4. The filling system of claim 2, wherein the control module is operable
to disconnect the filling system connection apparatus from the source of gas other
than air when the pressure signal subsequently indicates that the pressure has

reached a predetermined high pressure.



the disc drive; a filling system connecti on apparatus sized.t é@ﬁlﬂﬁﬁably
connect to the disc drive connection apparatus; a vacuum sou

sel ectively connected to the filling system connection apparatus; a source
of gas other than air selectively connected to the filling system
connecti on apparatus; a pressure sensor operable to produce a pressure
signal representative of a pressure within the encl osed environnent of the
disc drive; and a control nodule receiving the pressure signal and

directing one of &he VRCHHRLSOUES®S B UIEHSHI G nih HASuRLIDSE Lhan alr

through the filling system necti on apparat us encl 05ed °di sc drive
envi ronment . amgbiettpeesbutel i ng system of claim 1, wherein the control nodul e
is operable to disconnect the filling system connection apparatus fromthe

vacuum source an conpect. .the filling system copnection apparatus to the
source of gas otﬂ%r tRQW‘?PPgS%ﬂEﬂofggﬂﬁreg ﬂ?@tg?gﬁ%ﬂ“?ﬁﬂFd%ﬁéyeﬂﬁgt t he
pressure is it hin a predetermned |low pressure range. 3. The filling

systemof claim2, wherein the |ow pressure range is from about 5 torr to
about 40 ton. 4. TThe f¥helfiling systaneni dhing L afunther, comperseign fitsevalent r ol nodul e

i s operable i.sconnect the filling system connection apparatus fromthe
source of gabsei‘g? etﬁe 9%%%‘ sngceﬁﬂgﬁh%ﬁg"%%/%si% F%“@FB%PP@%E%%'[ ly

i ndi cat es t hatoridhalvertessesnehdigsurcd Gfaghethenthah adahearid fMedsRiQbmpr essure. 9
MAY 2006 -13 5. The tilling systemof claim4, wherein tﬁe hi gh pressure is

above anbi éRPNGSFIER RRAEANS. The filling systemof claim4, wherein the high
pressure is above 760 torr. 7. The filling systemof claim1, further

conpri sing a first valve between the vacuum source and the filling system
connecti on appar &t us dihe faling system of claim 7, wherein the first and second valves are

controlled by the control module.

0. The filling system of claim 1, wherein the gas other than air is

helium.

10.  The filling system of claim I, wherein:

the disc drive connection apparatus comprises a disc drive fitting and a disc
drive valve; and

the filling system connection apparatus comprises a filling system fitting for
mating with the disc drive fitting, such that the disc drive valve opens when the

filling system fitting mates with the disc drive fitting.

11.  The filling system of claim 1, wherein the disc drive connection
apparatus comprises:

a vacuum disc drive fitting;

a vacuum disc drive valve;

a gas disc drive fitting; and

a gas disc drive valve.




second val ve between the source of gas other than air and the filling
system connection apparatus. 8. The filling system of cl al_rrg7MémH@| n the
first and second valves are controlled by the control nodule. 9. e

filling systemof claim1l, wherein the s other than air is helium 10.
The filling systemof claim1, wherein: The disc drive connection apparatus
conprises a disc drive fitting and a disc drive valve; and the filling
system connecti on apparatus conprises a filling systemfitting for mating

with the disc dri fidfgd £ t : i sc drive. val ve opens when the
filling systemfi %lzts'i ngh?a@ggg%%ntoﬁgfagﬁgg’ \gfrl%gllgqg‘? t;ﬁllnﬁgs.yStFr.n ‘%H%eclnlopl ing
system of clapparalys oshgrieesn t he di sc drive connection apparatus conpri ses:

a vacuum di sc drive fittigg; a v?\cuum disc drive valve; a gas disc drive
14Pg sstepy fi

fitting; and a ga@cymad e for mapewith oge vapyumadis drive fftiing.i ng
system of clsatmmnhitheWgiudh ist REvE Vhili B?erﬁXﬁ#eﬁ%&Q&ﬂﬁﬁltﬁlﬂp% Sfﬁg&ffi‘rﬁ%nus
ing tor ting w

conprises: a vacuumfilling systemfit mat 1 n e vaclrum di sc
drive fittirgates with thet Vaguurm kigscvdive dimtinl, siee diciwe dvel drizedpgemsbethen the vacuum
filling systemfitiin mates wth the vacuumdi sc drive fitting, the
vacuum di sc QPPVESPHS YRUBDisegcedhect ed to the vacuum sour ce; and a gas
filling system fiadas miglifeOdys@BH fithid g Wbrt Matifpew @R theDas BisHAHVE fitthdel LG thAUCH
that the gas di sc;g dri vegos{yal ve op%ns when t he gfags filling sy§ emfitting
mat es wit h tihesagalisc diivsyalyeiopens wher thg gas fillingagstanduting inesfwithtthagasei ng
connect ed t o1 N SHHEE 1R o8 AR ec Ve i b BIA finedia 1 ATES IR oP s ity M9 27
than air.

13. A method of filling an enclosed environment of a disc drive with a
gas other than air, the method comprising:

(a) connecting the enclosed environment to a vacuum source;

(b) disconnecting the vacuum source from the enclosed environment

after the enclosed environment has reached a predetermined low pressure

range of from about 5 torr to about 40 torr;

©) connecting the enclosed environment to a source of gas other than

air; and

(d) disconnecting the source of gas other than air from the enclosed

environment after the enclosed environment has reached a predetermined

high pressure.

14. The method of claim 13, wherein connecting the enclosed
environment in step (a) comprises connecting the enclosed environment to a filling
system that is operable to selectively connect the vacuum source and the source of

gas other than air to the enclosed environment.

15.  The method of claim 14, further comprising:
(e) disconnecting the disc drive from the filling system after

disconnecting the vacuum source from the enclosed environment in step (d).



gas other than air, the nethod conpri sing: (a) connecting the encl osed
environnent to a vacuum source; (b) disconnecting the vacagnuiource from

t he encl osed environnment after the encl osed environnent™ dhed a
predeterm ned | ow pressure range of frog1about 5 torn to about 40 ton; (c)
connecting the encl osed environnment to a source of gas other than air; and
(d) disconnecting the source of gas other than air fromthe encl osed
environnment after the enclosed environnent has reached a predetern ned

high pressure. 14 TherpelhedqQk Gl A1 &ﬁere%ﬁ%gfggﬁ?%gﬁgg LG LR&,encl osed

environnment in step (a) conprises connectin closed environment to a
filling sysT@hwotihat is operable to selectlvely connect the vacuum source
and the source of gas other than air to the enclosed environnment. 15. The
met hod of claim 14, further conprising: (e) disconnecting the disc drive

fromthe filling ﬁysteﬁg@Qéﬁgdogugggn@ag&ﬁag t he vacuum source fromthe
encl osed environnment in step (d). MAY 2006 - 15 16. The met hod of

claim 13, wherei mquhectimugghue msdursewr@nmomhabwtum FBfcetiarstep (47. The
nmet hod of claln1%3 a{% nnecting the enclosed environnment to the
vacuum sour ce HHIS%%P %% é%ﬁ%Y?ses opening a first valve; disconnecting

the vacuum sourcaixﬁdoﬂﬂ%dnhlg URWAcOSRG 0 8RY iffoRHB Rhclbfedddn®RofARint xﬁ@ézpfb $Ees
closing the first valve; connecting the enclosed environnent to the source

of gas ot hercompaisesslpsing thediratyalve) conprlses openi ng a second val ve; and

e gt ol EHTROMICESed LRI PRhOSS Tl QN Hanf} 51 &P ()

step (c) comprises opening a second valve; and
disconnecting the vacuum source from the enclosed environment in step (d)

comprises closing the second valve.
18. The method of claim 13, wherein the gas other than air is helium.

19. A system comprising:

a disc drive defining an enclosed environment; and

means for evacuating the enclosed environment to a pressure within a
predetermined low pressure range and subsequently filling the enclosed environment
with a gas other than air to produce a predetermined high pressure in the enclosed
environment, the means being responsive to a pressure signal representative of the

pressure within the enclosed environment.

20. The system of claim 19, wherein the low pressure range is from about

5 torr to about 100 torr.

21. The system of claim 19, wherein the means for evacuating and filling
comprises:
a disc drive connection apparatus connected to the enclosed environment of

the disc drive;




18. The method of claim 13, wherein the gas other than air  is helium 19.
system conprising: a disc drive defining an encl osed envrranM%XHHm&nd means
for evacuating the enclosed environnent to a pressure within a
predeterm ned | ow pressure range and subsequently filling the encl osed
environment wth a gas other than air t%'produce a predeterm ned high
pressure in the enclosed environnment, the neans being responsive to a
pressure signal representative of the pressure within the encl osed

envivonrent. 20, ThBiSLER Bhaslth oo BELeL e R R s

fromabout 5 torn claim
t he means f odriev@auedtiongppardiukj | |1 ng conprises: a disc drive connection
apparatus connected to the encl osed environnent of the disc drive; - 9 MAY

2006 - 16 a fillihYPYPeOHEshiseRG beemspise & the fdlingaystes ¢ameeisam| y connect
to the disc ,griyg. connection apparatus; a vacuum source selectively
connected to the filling system connection apparatus; a source of gas

ot her than air sedsoiréewd]gas othenthah adt stlecti ey Edrrlettad tethetfidling oerRect i on
appar at us; Q%Pressure sensor operable to produce a pressure signal

repr esent at | FANGHIOF PPIBYSUre within the encl osed environment of the disc

drive; and a conty flessiRI4thCor'peRbI BPridiRe H'b?e%§%%i%%]5% leséigidigrgct i ng one

of the vacuum source and the source of gas other than air through the

filling systmpssugomitias theanclyspdemtignment ofitbe discldosecindi sc dri ve

envi ronment . . . o
a control module receiving the pressure signal and directing one of the

vacuum source and the source of gas other than air through the filling system

connection apparatus to the enclosed disc drive environment.






