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ydi (57) Abstract: A system for filling an enclosed environment of a disc drive with a gas other than air includes a filling system
w={ connection apparatus that can be connected to a corresponding disc drive connection apparatus (210) that is connected to the enclosed
& environment of the disc drive. A vacuum source (236) and a source of gas other than air can be connected to the filling system
connection apparatus. The filling system also includes a pressure sensor (222) can produce a pressure signal representative of the
= pressure within the enclosed environment of the disc drive. A control module (270) receives the pressure signal and directs one of the
. vacuum source and the source of gas other than air through the filling system connection apparatus to the enclosed environment of
the disc drive. A method of filling an enclosed environment of a disc drive with a gas other then air includes connecting the enclosed
environment 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
B connected to a source of gas other than air. After the enclosed environment has reached a predetermined high pressure, the vacuum

source is disconnected from the enclosed environment.




environment to a vacuum source. After the enclosed environnment has reached
a predetermned | ow pressure range of fromabout 5 tort E-_OS?MAMJIZUUHJO torr,
it is disconnected fromthe vacuum source, such as by closing a valve. The
encl osed ewg oz@maeNt is then connected to a source of gge1@idaShsshdran air.
After the enclosed environnent has reached a predeterm ned high pressure,

t he vacuum source is disconnected fromthe encl osed environnent. L7 9 MAY
2006 WO 03/ 143011 PCTI US02/ 03840 -1 DI SC DRI VE GAS FI LLI NG SYSTEM Rel at ed
Applications This application clains priority of United States provisional
application Serial Nunber piISCORRBIBGAGFILTIINGISYOYENMEr 13, 2001. Field of
the Invention This application relates generally to disc drives and nore
particularly to a systemfor filling a disc drive with a gas other than
ai r. Background of the Inventio i rive typically includes a base
to which various conponents of pﬁégﬁﬁégbggﬁggsare nmounted. A top cover
cooper at es Wrhis appiécatios elaings frioritn of Univad Stages tphaisicted appdisation Seribld¥umber seal ed
envi ron f he disc drjv Filling the seal ed environnent of disc
drives \r@@hs’é&?éﬁe Wé‘?lmqbef Hﬂﬁggﬁ'r can enhance their performance. For
exanpl e, lowdensity inert gaseg;dgdefth@Ini\kiod™ can reduce the aerodynamn c
drag between the discs and their associated read/wite heads by a factor 15
of appr oxi maibisypplicason wlanseenanipyde disc dyvespad marapartienlaly to aBhistem fesduced
drag results | d [ irements for the spindle notor. A helium
filled 3#??%“% Jéﬁﬁﬁﬁgugfﬁgﬁgaﬁ?ﬁﬁﬁy | ess power than a conparable disc
drive that operates in an ai rBsakgrouadroflie Intentidle sane tinme, the “helium
gas conducts away. heat generated during operation of the _dis¢c drive nore

ef f et ively Pl¢driyefypicgy %b%Sﬁéo‘gawﬁﬁ%lacglégowmatsioaﬂwfdﬁngae &Fi ves,

such dr ipy@gtela%QopedveP 6P eaREWRM Ghetlakd/ to BHE & BSSHAY that Hekifes'aR i/¥BAAI, Yeaflde 1O
probl ens associated with the heliumleaking fromthe disc drives over tine.

As t he Mketiiogmehicfakthe disc drizg.r Fillinghtles sealed anpdiongenirafdisc dailiesewillf gagest ashdrn t he
operatign of the disec driyes and.possi US| Ng. t [ Liv fail.
For oxalibp e op athafts Bel bortFRaRite EBrSRmBleY P dmL AL Bl SEn 06 iR 40 21 o
t he reagddutd the adtoddhashitedra@bétivediithedibcsaind iletnviisydcidtddread/write heads by a factor

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 dﬁves 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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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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30 FIG 3 is a schematic diagramof a disc drive gas filling systemin
accordance with an alternative enbodi nent of the present invention. p 9
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t f ve . 100 .i ncl ude spi ndl e notor 106, which rotates
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assenbly 110, which rotates during a seek operation about earing shaft
asseftbl s fillal widhshelivgrie ¢nketpathe performanct ofdke digHiveH®0act uat or assenbly 110

15 i ncl udes ato i ch d t owar ds t he
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act uat omoa¢ discs108.at Moondtanichi gl sﬁeb@ ﬁf&ﬁl@ﬂlorﬁl@@/r@tfenﬁ?&ﬂ 84d fréh ErafdsDnhes 116
is a hegd 118, which includes an air bearing slider enabling the head 118

to fly PR 1:%13@“51? Beivss fona@rs‘mf@r ggsembly A1 @, owgessiurmae seelsfoperation
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heads 118 is con ed t oug
15 includesa plurahty 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 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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connected to 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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to the vacuu
embodiment, the gas valve 252 and the gas valve actuator 254 together are the same as the

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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filling system 202 primarily in that it is adapted to have two entry ports
gas fitting 315 together is preferably similar to the valve-fitting combination 212, 214 described

above.

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.




into the disc drive 100, one for vacuum and one for gas. The disc drive
connection apparatus 310 includes a vacuum valve 312, a gaSq lei 13, a
15 disc drive vacuumfitting 314, and a disc drive gas fitt :ﬁ@ Y The
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preferably simlar to the valve-fitting conbination 212, 214 descri bed
above. Likew se, the conbination of the gas valve 313 and the gas fitting
315 together is preferably simlar to the valve-fitting conmbination 212,
214 described above. 20 Afilling system connection apparatus 316 includes
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414, t hetaglaed eiiptbng MWHile 364 pressures above about 100 torr will not yield a sufficiently high
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.




environment 105 of the disc drive is filled with a gas other than air, such
as helium preferably to a predeterm ned high pressure. By th
evacuating the gas other than air so that the encl osed envYr ndh@b 105
reaches a gweEaahsnm ned | ow pressure and then filling thep(ﬁtif?% ﬁ;sim/e with a
gas other than air, such as helium this nmethod assures tha % e encl osed
envi ronment 105 of the disc 15 drive 100 is filled to a desired
concentration of helium Preferably, thg |ow pressure is from about 5 ton
to about 100 tort. Low pressures below about 5 torn are difficult to attain
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connecting the disc drive connection apparatus 210,

systiém ciEmakidd 3t theippreeeivasbythe combmodide 370a70,shysss thelfirsssive dubprie thei t her
aut omat i : . The control nodule 270, 370 preferably pronpts
t he vacﬁgﬁb%/e\gle\g}(éuac ég*dgy 234, 334 to open the vacuum valve 232, 332.
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105 through the filling system connection apparatus 216, 316 and the disc
drive CGH%@WieBWT%W&? H%J?S 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,




10 210, 310. In operation 512 the vacuum source is activated. This is
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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




predeterm ned concentration of helium Preferably, the disc drive
connection apparatus 210, 310 is also disconnected fromth %' I nbg system
connection apparatus 216, 316. Thus, the gas source 10 256, Y3 Y'ngﬂ
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subsequent |l y_indicates that the pressure has reached a predeterm ned high
system’ fitting (such as 318) for mating with the vacuum disc drive fitting, such that the vacuum

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




5 pressure. That high pressure may be above anbient pressure. It is
preferably above 760 ton. The system can further include- § MAYS200§al ve
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di sconn®hd sysgpn( s imchidesSehhs (sheh s0202c@ I0R) fpasvaruingrg thbamtiaed edvironmedte
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.



encl osed environnment after the encl osed environnment has reached a
predet erm ned high pressure. The disc drive maybe connect ed QoMAY f3gpfi ng
system (such as 202 or 302) conprising the vacuum source and the source of
gas other than air while connecting the enclosed environnent, 5

di sconnecting the vacuum source fromthe“encl osed environnent, connecting
the encl osed environnent to a source of gas other than air in, and

di sconnecting the vacuum source fromthe enclosed environnent. The net hod
may further inclugg.diseonaesting the disc drive fromthe filling system
after disconnecting the vacuum source fromthe encl osed environnent.
Connecting the encl osed environnent to the vacuum source may i ncl ude

opening a first o valvye.(such a 2 or 332) and di sconnecting the vacuum
source fromthe ehcl ps‘%ﬁﬁm}?t&ﬁh’éﬁ%ﬁlw qnﬁéﬁ%‘é‘s%ﬂ’é‘ﬁ HYy HoREeR| Wikh ayal ve.
FurthernDreﬁpggﬂ@egﬁh@gyg@gﬂﬁ@§%@§ggagmﬁhmggnent to the source of gas

other than air may include openi'ng a second val ve (such as 252 or 352), and
di sconnecti ng t he disrcdnive ooeation fapparatuk eorgrecied s@ theemviosahereionmmayt ofncl ude

cl osi ng thetgg ong. val ve. 15 An enbodi nent of the present invention may

1SC Grive . . .
al so be summarizéd as a system The systemincludes a disc drive (such as

100) defining an aemith®spekne bYicOReEapatsCzcaSo F8sably TBRneY & HEURL SO
i ncl udes neans (such as 202 or 302) for evacuating thé enclosed environnent

to a pressurdBVaceHIcation pRRassEsr i ned | ow pressure range in the encl osed
envi ronnment and L h ncl osed environnent. wth the gas
other than air tga}é?‘%'gﬂg@ﬂg geéééﬁl&élggt% géer%?eﬁigta%ﬁﬁi éﬁ‘“éﬁ&t?ﬂr@"?‘?‘f&‘%e encl osed
envi r onment apgdretusceans for evacuating and filling is responsive to a
pressure signal (such as 224 or 324) that is representative of the pressure
within the encl o28QUEROT BatRsTtthan 4ir sglectively coprssied thahe tiliag sysemnt

i nvention i%oMﬁkﬁm@ﬂﬂﬁ&ﬁ .to attain the ends and advantages nentioned as
wel | as those i nherent therein. Wile enbodi mrents have been described for
25 purposes of t hipsesslirs sérpouogsrablatd producheprgesredighairpebréseaativoosa nay be

made which are well .within the scope of .the present |nvention. For
exanpl e, pr8§§ﬂF%“@@H§%F§“g8 &nBEOIBQEP@HwéPE e;81d vari ous alternative

| ocations, such agoResIMERIIIE REeiIRS t %r@ag'natﬂa&daﬁécu\ﬁg'o\ﬁ@oﬁﬂ{é bet ween the
vacuum sour ce and the vacuum val veé. Nunerous ot her changes nmay be nmade

which will Vedm spurespgddlet soureerad gy eber than hivshrosgh theddlingsyistemn art  and
which are e se% .h the scope f.%ﬂe 30 1.nventjon disclosed and as
def ined in PRmcaiEampatithy g heenctosed s Gy envitopient.
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.



What is clainmed is: 1. Afilling systemfor filling an encloWi?@drive
0 S 8

environnment with a gas other than air, the filling systemc ca

di sc drive connection apparatus connected to the encl osed environnent of
the disc drive; a filling systen1conneqh59n apparatus sized to rel easably
connect to the disc drive connection apparatus; a vacuum source

sel ectively connected to the filling system connection apparatus; a source
of gas other than air selectively connected to the filling system

connection appar as us; ﬂqmmﬁg%&erﬁ%@éﬁfmQP@Bé\anethER'%x;pg%s‘é&% ifaRp@Ssure

signal representative of a pressure wthin the enc envi ronment of the
di sc drive; @mblest premureol nodul e 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
envi ronment . 2. fﬂe fi E?ﬂh"%ﬁg?%ﬂpt@agvgiWL%?”MB%?@%ﬁW?ﬁ@fd%ﬁFWEW6ﬂnduIe

i s operabl e tofr0 di sconnect the filling system connection apparatus fromthe
vacuum source and connect the filling system connection apparatus to the
source of gas ot her t Hee fdling syskemm of ¢leinpl dugtherecosipyisaig 4 findi caves that the

pressure is wthin a predetermn I ressure range. 3. The filling

syst em of clb\aglh%#f ?h%zch ein othé ap@ﬁ)epfﬂﬁgg 8¥526‘P SAYEPATIRIANSHY A 5 torr to
about 40 t onecohd VEhe HetwdennBe Sotséeon @b oflepihah Air VB ehEliMnk Rst&ANnt rol nodul e
is operable to disconnect the filling system connection apparatus fromthe

sour ce of Qg&8NRRCHER aPRAFHAS-ai r when the pressure signal subsequently

i ndicates that the pressure has reached a predeterm ned high pressure. 9
MAY 2006 -13 5. The tilling systemof claim4, wherein the high pressure is
above anbi ent p8essurle filling 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.




6. The filling systemof claim4, wherein the high pressure is above 760
torr. 7. The filling systemof claim1, further conpri sing g fipy smpyal ve
between the vacuum source and the filling system connection apparatus and a
second val ve between the source of gas qther than air and the filling
system connection apparatus. 8. The fi1ﬁrng systemof claim7, wherein the
first and second valves are controlled by the control nodule. 9. The
filling systemof claim1l, wherein the gas other than air is helium 10.

The filling syste of £ R rei.n;: the disc drive connection apparatus
conpri ses g d%/sc glgr'i veﬁ#ﬁllltﬂlh%ayan Ogc f%él’ﬁ?‘%@é} t@%flvlé’,g Sg?r}ﬁr_ntcﬁ’gnff‘ﬁ“f) ing
syst em conneppretusgppmriatsus conprises a filling systemfitting for mating
with the disc drive fittipg, such_that the disc drive valve openS.mhep t he
filling system fi %Yﬂchmerﬂfg%sweﬂ‘h fiftHe far wating vy th yacppg. digc drvgditfing.| i ng

system of Clsabikt tehab @il aksbaridt 38vEbhiR RATRELIAN fﬁﬂﬂggﬁéﬁﬁ?% rises:

a vacuumdisc drive fitting; a vacuu rive val ve; I'sc drive
fitting; andnates wih thti weuemidise draeviting, tig WAYuRQEG drid4 fittlds bethe filling
systemof claim11l, erein the filling system connection apparatus
cgnprises: 509%%%3HP$&TWFH&n§VE¥Enﬁ itting for mating with the vacuum disc
drive fitting, suebfliatsyslem N@%Hw ez With MR Qé@h%@.dﬂ%?i?tﬂg?%%http‘ﬁevacuum

filling systemfitting nmates with the vacuumdisc drive .
vacuum di sc o gapalisc drivieryglvssipaes Whemthe gnefilling sysiematugmass withethe gad a gas

I Ih l'i![ ing systgmdii tff-ttrf'rgg, 1oy gag%'i sic N v\émfllttri]n gt l;]e(lan gggosnngtlztgc? todtlille \égur]::tl’: E) glgarg%’thesr uch
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).



the gas disc drive valve opens when the gas filling systemfitting mates
with the gas disc drive fitting, the gas disc drive fittin Agei n%
connected to the source of gas other than air. 13. A nel rﬁ)& £ 26061 1 i ng an
encl osed environnent of a disc drive with a gas other than air, the nethod
conpri sing: (a) connecting the encl osed’énvi ronnent to a vacuum sour ce;

(b) disconnecting the vacuum source fromthe encl osed environnent after

t he encl osed environnment has reached a predeterm ned | ow pressure range of

fromabout 5 tornjo a@f?é’f"ﬁé‘gdto?@l;ahéﬁé’ ‘?%}g@%é H‘%H@’E‘%F%q{ 2d B0V ronnment

to a source of gas other than air; i sco e source of gas
ot her than ar60forrom t he encl osed environnent after the encl osed

envi ronnment has reached a predetermined high pressure. 14. The met hod of
claim 13, wherein connecting the enclosed environnent in step (a)

conpri ses connecting tg: @BGLESLHERNYEIWERAt to a filling systemthat is
operable to selectively connect the vacuum source and the source of gas

ot her than air tocanhectegdhoewdosed enyiommment to the vactiven sretrdead sadp () ai m 14,

further corrpcroiﬁinrggsz %Fgeei dits%t)nageqti ng the disc drive fromthe filling
syst em af t er“*"H SRS HySt BV acuum source fromthe encl osed environment

in step (d). - 9 d¥6n2&R@@gthelwmcud@-soldfRe fHRt e dndlbsed e?ﬁivﬁbﬂi%ent"iﬁ@feﬁgﬂ) the

hi gh pressure is above about 760 torr. 17. The nethod of claim
wher ei n: corfieggriseyclesing Bedirgs@dveenvi ronnent to the vacuum source in step

(a) conprises opening i ve: dis ectin he yacyum saurce from
t he encl osed envic‘r%g}ﬁ%qu tl:;éngnziog%g %‘?tonglg%ggﬁqg%gouéf%%ﬁg?é OpWéH}aflraértmval ve;
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;




connecting the enclosed environnment to the source of gas ofher than air in
step (c) conprises opening a second val ve; and di sconnect’i gMAhefﬂﬂﬁacuum
source fromthe enclosed environnent in step (d) conprises closing the
second val ve. 18. The nethod of claim 13, wherein the gas other than air is
hel ium 19. A system conprising: a di sc” 'dri ve defining an encl osed

envi ronnent; and neans for evacuating the enclosed environnent to a
pressure within a predeterm ned | ow pressure range and subsequentgy

filling the enclo . ' . W . h han air to.produce a
predetgrnined hig%ﬁgyggﬁgégqgﬁg%ﬁgw%hgrggg%§agkvg%3%%€%g?mfﬁéoH%ﬁﬁg:being
responsi ve tdria @hessionappargial representative of the pressure within the
encl osed environnent. 20. The systemof claim 19, wherein the | ow pressure
range is from abotiYacumopiresglegihtsly conpectediq the sulingryystegy cqndgstsi ¢l ai m 19,
wherein the Agusf or evacuating and filling conprises: a disc drive
connecti on aﬂ%ﬁratﬂs connected to the enclosed environnent of the disc
drive; - 9 MAY 200&urceld gas bihet thag asysleetivetpommeticdino thp faliad 1iStedi zed t o

rel easably connect to the disc drive connection apparatus; a vacuum source
sel ectivel y CORHEOPSBPYEYhe filling system connection apparatus; a source
of gas other tham glktsuf@leRtdropetablcBPRERIEd phQ st idhhi Jelaf&gerﬁa&ﬁleedﬁa
connecti on apparatus; a pressure sensor operable to produce a pressure

si gnal repr exessuret Wildn gife enclgse@emvironment ¢fi the dise demelanded envi ronment of the
di sc drive; and a contyol dul e.receiving the pressure sign and
directing one of %%oéltm{/glgﬂ@%rescghvf%t Sr?aesﬁﬁfs Sé%‘ﬁf%@s%fecaﬁ%o%t #etpet han air
through the VachirhREurSy sicEiie s6@OABEEAsUThRRRAY Af thtolgh thbANRRGYasAd di sc drive

envi ronnent . . ) , )
connection apparatus to the enclosed disc drive environment.






