PARTI CLE EXTRACTI NG DEVI CE OF HARD DI SK DRI VE AND
HARD DI SK DRI VE | NCLUDI NG THE SAME CROSS- REFERENCE TO
RELATED PATENT APPLI CATIONS [O01] This application
clainms the priority from Korean Patent Application
No. 10-2005-0081320, filed on Septenber 1, 2005, in
the Korean Intellectual Property Ofice, and U S
Provi si onal Application No. 60/712,857, filed on
Septenber 1, 2005, in the U S. Patent and Trademark
Ofice, the disclosures of which are incorporated
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BACKGROUND OF THE INVENTION

1. Field of the Invention
[02] Apparatuses consistent with the present invention relate to a
hard disk drive, and more particularly, to a particle extracting device guiding
air, including particles such as dust, on a disk to the outside of the disk, and a
hard disk drive including the particle extracting device.

2. Description of the Related Art
[03] Fine particles such as dust existing on a disk are attached onto a
surface of the disk, and thus, operations of a read/write head become unstable.
That is, when the read/write head collides with the fine particles existing on
the surface of the disk, scratches may be generated on the read/write head by
the hard fine particles, and thus, the performance of the read/write head may

be degraded. In addition, layers of the disk may be contaminated or damaged



by the accunul ated fine particles. That is, a

| ubricant |ayer or a protective layer of the disk is
scratched by the accunul ated fine particles, and
accordingly, a magnetic recording |ayer is degraded,
and a serious disk error may be generated. [04]
Therefore, the fine particles should be di scharged so
as not to remain in the hard disk drive, in
particul ar. .on.the read/ w i .head .and the surface of
P e RlpuyBiRa e Pofile, Lot bl e i Sriprofgge
disk drjve including a filtering device for renpving
f ilaer pal tthe | digk g naeratehed bn thpeaseamylateds ingr pemticles| @
Referring to FIG 1, the conventional hard disk drive
i retardiaglya a tagnstio gecordiey layer it degsdedremider se@ioandisk error
cover nmenber 2, a spindle notor 6 installed on the
bas#y beegdaetated, one or nore data storage disks 4
fixedly installed on the spindle notor 6, and an
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reproduces and records data, onto a predeterm ne
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disk 4 rotates at a high speed, the air in the housing
1S‘F1Ti}?ﬁ%’f%f? ‘{lﬁ% same direction as the rotating
direction of the data storage disk 4, that is, in a
di9dcti on d&Het &dllusjrages raowpnventioral Gardl diskahiveonclutliag a
flowwng air is guided by an air guide 9 fornmed on an
otittering devieenioe reemiviigy finpopatticies refnatnig Mhahahat diskgiive.
disk 4, and passes through a filter 7. The fine
pud]i cl es SR%fbr@rS%%LFEIG. it Nk g&%nﬁbﬁm hhRl dibioiRGndulies a

are filtered by the filter
housing 1 having a base member 3 and a cover member 2, a spindle motor 6
installed on the base member 3, one or more data storage disks 4 fixedly
installed on the spindle motor 6, and an actuator 5 for moving a read/write
head, which reproduces and records data, onto a predetermined position on the
data storage disk 4.

| 1071 In the hard disk drive described above, when the data storage
disk 4'rotates at a high speed, the air in the housing 1 flows in the same
direction as the rotating direction of the data storage disk 4, that is, in a
direction denoted by arrow A of FIG. 1. Some of the flowing air is guided by
an air guide 9 formed on an outer circumferential portion of the data storage

disk 4, and passes through a filter 7. The fine particles such as dust included

in the flowing air are filtered by the filter 7.



2 [08] In the above hard disk drive of 2.5 inches or

| arger, since a dianmeter of the disk is large and the
rotating speed is fast (about 5,400 rpmor faster),
the air flows sufficiently by the rotation of the

di sk, and thus, the particles can be discharged
easily. [09] However, in a small and thin type snal
form factor (SFF) hard disk drive, a dianmeter of the
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of .the disk is not sufficient, and t th
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of the disk. Therefore, the read/wite head and the

s Undterg.ethefait IﬂQWdisgﬁiqim»ylydar thehyodatal ofthdadisigead thus, the
performances of the read/wite head nay be degraded.
SRR ok bd ischdidNEKIGN [ 10] The present invention
provides a particle extracting device renpving

Papd] cl es oMAyedesS fn PY¥mhM e iHRg o)fp'e? @ifacgdr%gépﬁ)' 094

flne part|clesto t he outsi de ahard

di Y I t R
ﬁ%f‘ cé‘r%dal% b 02%11%@%%0? sy i SRR peBRH R
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hard dISk drive; and an air guiding nmenber, facing a
disuficiengljagg duwdthe parsiclss pp da gsk ¢agwet ot disdhergsd esily out of
menber so as to forma flowng path which guides an
aithre diskow Thereéorat the rénd/ aritedicatl iand thé sirfiee dif She tlink amay be
outer portion of the disk, wherein the flow ng path

f @hyeehl gl dafigdd) oPpdrRirmances of the read/write head may be degraded.

SUMMARY OF THE INVENTION

[10] The present invention provides a particle extracting device
removing particles on a disk by inducing flowing air including fine particles to
the outside of the disk, and a hard disk drive including the particle extracting
device.

[11] According to an aspect of the present invention, a particle
eku'acting device of a hard disk drive is provided. The device includes a cover
member of the hard disk drive; and an air guiding member, facing a disk,
disposed on a bottom surface of the cover member so as to form a flowing
‘path which guides an air flow generated by a rotation of the disk to an outer
portion of the disk, wherein the flowing path formed along an outer

circumference of the air guiding member has an air inlet portion having a



circunference of the air guiding nenber has an air
inlet portion having a 3 larger cross-section than a
cross-section of an air outlet portion of the flow ng
path. [12] An inner circunference of the air guiding
menber may be fornmed concentrically with a rotating
center of the disk, and may be adjacent to an outer
circunference of a spindle notor rotating the disk

cu nferen e of. the air gui.din er
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of the disk, and an outer circunference of the air
gt ng menber may be forned as a streamine, a
radi us of which fromthe rotating center of the disk
i it2leases griadimket yirakmofegence hd thotait igniglig meatbeomaf be
the disk. [14] The air guiding nmenber nmay be a filter
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drive and outside the hard disk drive constantly
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article on filter located at a front portion
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aI ong the outer circunference of the air guiding
mehpEnference of ithecair guiding msmber tray dienfodmid as hestfeholina g
air. [17] The particle collection filter may be an
absiowspdfi velrichi ifotrethe rotating center of the disk increases gradually along

the rotating direction of the disk.
[14] The air guiding member may be a filter for controlling air
| pressures inside the hard disk drive and outside the hard disk drive constantly.

[15] The air guiding member may be a filter for blocking harmful
gas or humidity outside the hard disk drive from being induced to the inside of
the hard disk drive.

[16] The device may further include a particle collection filter
located at a front portion of the air outlet portion of the flowing path formed
‘along the outer circumference of the air guiding member to collect particles

contained in the flowing air.

[17] ‘The particle collection filter may be an absorption filter.
[18] The particle collection filter may be a recirculation filter.
| [19] According to another aspect of the present invention, a hard

- disk drive is provided. The hard disk drive includes a base member; a spindle



[18] The particle collection filter may be a
recirculation filter. [19] According to another aspect
of the present invention, a hard disk drive is

provi ded. The hard di sk drive includes a base nenber;
a spindle 4 notor installed on the base nenber to
rotate a disk for storing data; an actuator installed
on the base nmenber to nove a read/wite head onto a

predet er m ned sition on the disk; an cover nber
P S st a5, s B B rosR b g s o
wherein an air guiding menber facing the disk is

diastyatordneslled emtthe baspupicaber ¢ mone & oved/'wrtenbead gutoas
to forma flow ng path which guides an air flow

genaletrmihel ypoaitivat @t thendisi; drfilea dibsdr member awambled on an
portion of the disk, and the flow ng path forned al ong
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an air inlet portion having a l|arger cross-section
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flow ng “pat I nner circunference of t

g di. n er may be .formed concentri.call i t.h
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an outer circupference of the spindle notor rotating

t RuteqRogtion 2§]th¢\rfif$lhn9éxd ther Howing e fgmeg nlong ran outer
gui di ng nenber may be concentrically fornmed with a

r eireunnigtence of dhe ofr guidinginsdmbearivis am @intudet portion having a
circunference of the air guiding nenber may be forned
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center of the disk increases gradually along the
rps@ting direction of the disk.

[20] An inner circumference of the air guiding member may be
formed concentrically with a rotating center of the disk, and may be adjacent
to an outer circumference of the spindle motor rotating the disk.

[21] An inner circumference of the air guiding member may be
concentrically formed with a rotating center of the disk, and an outer
circumference of the air guiding member may be formed as a streamline, a
radius of which from the rotating center of the disk increases gradually along
the rotating direction of the disk.

.[22] The air guiding member may be a breath filter.

[23] The hard disk drive may further include a particle collection
filter located at a front portion of the air outlet portion of the flowing path
- formed along the outer circumference of the air guiding member to collect

“particles contained in the flowing air.



[22] The air guiding nenber may be a breath filter.
[23] The hard disk drive may further include a
particle collection filter located at a front portion
of the air outlet portion of the flowi ng path forned
along the outer circunference of the air guiding
menber to collect particles contained in the flow ng
air. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 24] The
above and o fe . 1t age he present
I nvention \rﬁgﬁg@@gﬁ Uﬁ@%ﬁﬁﬁhﬂy@ﬁé& bing in
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perspective view of a hard disk dr|ve i ncl udi ng a

r éventen avill beqoma mpsgjapparen by dusaibipgiin detsid exemplacy
perspective view of a hard disk drive including a
pambodinentxtheracf witly referenaeo diecatadhaigdrbwings iewbith! ary
enbodi nrent of the present invention; [27] FIG 3 is a
sepgmati c ViFew dfis khRrdpadiviecliew Oftd BalHidik 86¥ GRIAMg a
FIG 2 for illustrating an air guiding nenber

agg%glbﬁ%&pdé@@e present invention; [28] FIG 4 is a
cross-sectional view of a breath filter used as an
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recircul ati on filter installed on the base menber, as
aiPclding,1 gargiele.exyaringdeviceporrrding tofan exsmplyry embodiment

of the present invention;

[27] FIG. 3 is a schematic view of the particle extracting device of
FIG. 2 for illustrating an air guiding member according to the present
invention; |

[28] FIG. 4 is a cross-sectional view of a breath filter used as an
example of the air guiding member of FIG. 2; and

[29] FIG. 5 is a partial perspective view of a recirculation filter

installed on the base member, as an example of a particle collector filter of

- FIG. 2.
DETAILED DESCRIPTION OF THE INVENTION
[30] FIG. 2 is a schematic perspective view of a hard disk drive

including a particle extracting device according to an embodiment of the
present invention, and FIG. 3 is a schematic diagram of the particle extracting

- device of FIG. 2 for illustrating an air guiding member of the present invention.



FI G 2. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 30]
FIG 2 is a schematic perspective view of a hard di sk
drive including a particle extracting device
according to an enbodi nent of the present invention,
and FIG 3 is a schematic diagramof the particle
extracting device of FIG 2 for illustrating an air
guiding nenber of the present invention. 6 [31]
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base nenber and a cover menber 112, a spindle
nﬁméﬁntlmonrlra@ftsaa ewsing 1{hdapiagen dasrpmempen 11 b apdtaaceen
di sk 120, and an actuator 140 having a read/wite
hemainbeT i é2 ,cospandlermotoe 30 Iistalied oodbpbasd ntemben 1 Lbpantate a
portion of the base nenber 111 by a coupling device

S\didk 19, and b adtubioy 190 havidpls Red/sehe€nBadl 1Phe 8@ member
protects the disk 120, the spindle motor 130, and the
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coupled to a bott S ace t base ne
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1 0. The tor 140 noves the read/wite head
e%’ By 1a%iaad theaduatordd@y 120 or reproduci ng the
recorded dat a onto a predeterm ned position on the
di¥d 120, addprinded ¢izquitiboerd KW maebdewwleddniadotiomisurface
be rotatable. In nore detail, the actuator 140
i nfthedase mesvientl latondrik4zhe hérdtdidd Jrives anph @tlirsility aff circuit
actuator pivot 141 that is installed on the base
Mesaess 152 hre Mounted on the printed circuit board 160.
[33] The actuator 140 moves the read/write head for recording data
on the disk 120 or reproducing the recorded data onto a predetermined
position on the disk 120, and is installed on the base member 111 to be
rotatable. In more detail, the actuator 140 includes a swing arm 142 rotatably
coupled to an actuator pivot 141 that is installed on the base member 111, a
suspension 143 coupled to an end portion of the swing arm 142 to bias a slider
144, on which the head is mounted, toward the surface of the disk 120, and a
voice coil motor (VCM) 146 rotating the swing arm 142. The voice coil
. motor 146 includes a VCM coil 147 coupled to the other end portion of the
| swing arm 142, and a magnet 148 facing the VCM coil 147.
[34] According to the current embodiment of the particle extracting

device of the present invention, an air guiding member 170 is installed on a

| bottom surface of the cover member 112 facing the surface of the disk 120.



suspensi on 143 coupled to an end portion of the sw ng
arm 142 to bias a slider 144, on which the head is
nmounted, toward the surface of the disk 120, and a
voi ce coil motor (VCM 146 rotating the swing arm 142.
The voice coil notor 146 includes a VCM coil 147
coupled to the other end portion of the sw ng arm
142, and a nagnet 148 facing the VCM coil 147. [34]
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gui ding nenber 170_is installed on a bott on1surface
ofMGTARET dd ¢ euides el cllow gonerafed dye o thesigration of dhe dinke 139 é&
120. 7 The air guiding nmenber 170 installed on the
bdhe eutersparticroe thé diskd2@.0Vke air geidgrmdiver d 0 desttached onto
flow generated due to the rotation of the disk 120 to

t lagpodtidnesf thocdviepmenibet N2, ihédh fASH thdTQiefaad 6f 106 dikkngo.
menber 170 is attached onto a portion of the cover
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i nduced, toward a downstream end portion 170b,
t A7 G gonsh which e aif is indncad.dewandgedpwnapednn ped portion 170b,
circunference 170c of the air guiding nenber 170 is

f throegh whichehasir d4 dsehargedanAnutmer corcurafendnee dA0e obthet die
spindl e notor 130 as possible while being concentric
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an outer circunference 170d of the air guiding nenber
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fromthe rotat
the disk 120. In addition, an outer circumference 170d of the air guiding

member 170 can be formed as a streamline, that is, a radius from the rotating
center of the disk 120 to the outer circumference 170d can be increased
gradually along the rotating direction of the disk 120. Therefore, a distance
between outer edge of the disk 120 and the outer circumference 170d of the air
-~ guiding member 170 becomes smaller along the rotating direction of the disk
120, and thus, a flowing path formed between the air guiding member 170 and
. a side wall of the base member 111 or of the cover member 112 becomes
smaller. However, the present invention is not limited to the above example,
and thus, a cross-section of the air outlet portion should be smaller than that of
the air inlet portion of the path even when the cross-section changes

| irregularly along the flowing path of the air.



center of the disk 120 to the outer circunference 170d
can be increased gradually along the rotating
direction of the disk 120. Therefore, a distance

bet ween outer edge of the disk 120 and the outer
circunference 170d of the air guiding nmenber 170
becones snualler along the rotating direction of the
disk 120, and thus, a flow ng path forned bet ween t he

ai ui di ng and a,side I, of ase.
Ui 9100 RS, L e Bt RepSh A B B
smal | er. However, the present invention is not |limted
t Jvithetesgtse & Exﬁﬁ?‘p and thus, a cross-section of
the air outl et portlon shoul d be smaller than that of
t h&7]ai r i nl &Yhguahe disk 180 stats tpaitite by ¢ire spiaiie trioeor 130, air
cross-section changes irregularly along the flow ng

pdlok Bfis pdirraed in Belsabk dPoeicnt 4saRs r@htidd@iretibn 98 kiH digk
menber 170 will be described wth reference to FIG

3.120.3 he \Wieflo Feis @uﬁi&d%gﬁh@ ufer tcﬁcﬁlﬁfe?érfce Byod Bﬁ the air

spindl e notor 130,” air flow F is generated in

r n th egtio f th
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circunferen of the air ing penb
TREFERiSFeace ﬁﬁ%& 3? Oi1er b RRIdEE Re ﬂ St e side swall of the
circunference 170d of the air gui d| ng nenber 170 and
t hesegnemaberalllil asfthe pever m@@bqﬁér}g@bnﬂﬁe entatirtgediegstion D of
menber 112 along the rotating direction D of the disk
18¢. dish e $ihec thieslismee betesa dlre diheuiding raembirNFO maditier
170 and the outer edge of the disk 120 becones
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120, the air is induced to outer portion of the disk
14R cﬁ’s,rka@@),a{ﬂe%r if iftuced to outer portion of the disk 120 gradually. The
| distance between the outer circumference 170d of the air guiding member 170
and the side wall of the base member 111 becomes smaller toward the
downstream end portion 170b of the air guiding member 170. Therefore, the
cross-section of the flowing path becomes smaller, and thus, the flux of the air
becomes faster, and the pressure is descended and the air suction operation
becomes strong. Accordingly, particles on the disk 120 are discharged out of
 the hard disk 120 with the fast air flow.
[38] The hard disk drive of the present invention may further
. include a filter, which is installed adjacent to the air oﬁtlet portion of the
| flowing path formed between the air guiding member 170 and the side wall of

- the cover member 112 or of the base member 111, for collecting particles in

the air flowing along the air guiding member 170. In more detail, an



di stance between the outer circunference 170d of the
air guiding nenber 170 and the side wall of the base
menber 111 becones snaller toward the downstream end
portion 170b of the air guiding nenber 170. Therefore,
the cross-section of the flow ng path becones
smaller, and thus, the flux of the air becones
faster, and the pressure is descended and the air
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hard disk 120 with the fast air flow. [38] The hard
diatfkehgfl iopdhebotiare sptacs e the envenmiemhentl? sowstihbe located at
include a filter, which is installed adjacent to the

aiar franit goetiorp of thicoair ofitlethef thé [fowiimg pptht forthat betdrele theedn
the air guiding nmenber 170 and the side wall of the
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collecting particles in the air flowng along the air
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ter can be Gsed sorp I on
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gétlon of the air outlet of the flow ng path forned
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of the base nember 111 or the cover nenber 112.
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disk 120 wth the flowng air can be efficiently
cdistiesgiag ooy of e dikls 02 withnhé iflotvéig 480 The f&Pculation filter
Meanwhile, a recirculation filter installed on the

basebeBERAPed ihddoeldctal8ath@r d di sk drive can be used as
the filter for filtering the particles discharging

Eﬁf Of the gf(}s k4: zljst?ag%r&‘;s!sj%cﬁ&?u I/legrvgfllgorgﬁtﬁ ﬁltlr used as the air

rcul ati on

guiding member of FIG. 2.
[41] The breath filter can be used as the air guiding member 170,
Generally, the breath filter 170 balances internal pressure and. external
];Sressure of the hard disk drive, and simultaneously, prevents harmful gas or
moisture from infiltrating into the hard disk drive. In more detail, as shown in
FIG. 4, the breath filter 170 includes carbon particles 173 surrounded by filter
elements 171 and 172, and a breath path 174 connecting the outside and the
inside of the hard disk 120. An end of the breath path 174 is communicated to
~ a breath hole 175 penetrating the cover member 112. When external air is
induced into the hard disk drive through the breath path 174, the harmful gas
Qr the moisture contained in the air is absorbed by the carbon particles 173 and

-removed, and thus, clean air can be induced intp the hard disk drive._

10



will be described in nore detail later. [40] FIG 4 is
a cross-sectional view of a breath filter used as the
air qguiding nmenber of FIG 2. [41] The breath filter
can be used as the air guiding nmenber 170. GCenerally,
the breath filter 170 bal ances internal pressure and
external pressure of the hard disk drive, and
si mul t aneously, prevents harnful gas or noisture from
infiltratin nto, t he ha d disk drive. In mpre detajl,
2 houn n%ﬂﬁi & 1542 Ppfia | pengdiive vigwrof 1@@6%11‘.981&9%341&1"
carbon particles 173 surrounded by filter elenents
1mstadled orvthe base recrpbes aashangtheh exqmple orfntbe tpartigle padlection
outside and the inside of the hard disk 120. An end
offiltehef FiGedt h path 174 is comunicated to a breath
hol e 175 penetrating the cover nenber 112. \Wen

exdgrnal ai Refe‘h‘in% RAPRR S, iaeBirdulRionafilthr Aios knAr he/Bistalled
t hrough the breath path 174, the harnful gas  or the
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filter instal]led on the hase nenber as anot her
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[43] Referring to FIG 5, arecirculation filter 192
partiond78b loé the @n guiﬂblghastabfmslﬁbe andl Is1supportddebshafidter

di sk drive as the particle collection filter for

f hdlder i91ghithe fiRedly isthied dh S tak@ednbet 1 Of the di sk 120

with the flowing air F. The recirculation filter 192
| pqpnst al | edpOneedirblifn Bt | @2 QhntHE HOUNRELERRS the
absorption filter 180 shown in FIGS. 2 through 4, or can be used together with
the absorption filter 180.
[45] Experiments for testing the performances of the filters
according to the presenf invention were executed as follows.
[46] Table 1 shows results of the experiment measuring the time
taken to remove 90% or more of injected particles, after injecting 0.1 pm
particles and 0.3 um particles into a 0.85-inch hard disk drive with an injection

flow rate of 0.05¢cc/sec.
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end portion 170b of the air guiding nenber 170, and is
supported by a filter holder 191 that is fixedly
install ed on the base nenber 111. [44] The
recirculation filter 192 can be used instead of the
absorption filter 180 shown in FIGS. 2 through 4, or
can be used together with the absorption filter 180.
[45] Experinents for testing the per formances of the
filters according to th 1#@?% i nvention were
executed as fol l ows. [46] BI'é 1 shows results of the
experinment neasuring the tinme taken to renove 90% or
nore of injected particles, after injecting 0.1 m

articles and 0.3 mparticles.into a 0.8 ard
f bart | 58 pasticldd OF

di sk drive with an faectidBenIgRoy 5de/ ses-

11 [Table 1] Tine fpr r(lahpmmmqjasrtl cI esO(BT;Bﬁ)palﬁ)m}bsm

Pay tdse mderedacdfiltdrm parti cl €54 sés.case Wwhere na.ddickter
1% is@efiledl4. 9 sec.| was installed Afcase where a 12.5

[da)

Ccasd WhéresEC. TecC rCU|a129g(;||ter Was TTglAlLEd A

E ?rcﬁﬁﬁ&?ﬁﬁepwgs sec. sec. recijcul ation frilter
At Fled
A case where a 9.6 sec. 9.0 sec.

recirculation filter and a
conventional breath filter
were installed

A case where a breath 8.0 sec. 7.9 sec.
filter and a recirculation
filter according to the
present invention were
installed

[47] Referring to Table 1, the time for removing 90% or more of the
particles was the longest, that is, 13.4 sec., when no filter was installed.
However, the time for removing 90% or more of the particles was the shortest,
that is, 8.0 sec., when the air guiding member, in particular, the breath filter
and the recirculation filter according to the present invention were used.

.[48] As described above, the air flow generated by the rotation of
the disk is guided to the outer portion of the hard disk by the air guiding
. member attached onto the bottom surface of the cover member, which may be

the breath filter, and thus, flowing speed becomes faster. Therefore, the

~ particles existing on the disk can be efficiently discharged out of the disk, and
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conventional breath filter were installed A case
where a breath 8.0 sec. 7.9 sec. filter and a
recirculation filter according to the present
invention were installed [47] Referring to Table 1,
the time for renoving 90% or nore of the particles
was the longest, that is, 13.4 sec., when no filter
mas installed However, the tine for rennving 90@6or
f the p rtl | es s the, shortest, that
o s, dpest 1o Ogdh%???& ﬁ%%l@rperﬁomwptdﬁgraﬂa}on qfhtee
breath filter and the recirculation filter according
t dardwdislpddeadie 1 thesrrtides coorbe posweited] 48] As descri bed
above, the air flow generated by the rotation of the
di[4% i s gui ddatedwer! e partieles pidschh@imgobutt be thwadidk déadk be
by the air guiding nenber attached onto the bottom

S W agRlyObolldbRd RV ﬁ{e HREDREtlI 'a@ﬁcéfﬁ%o bcﬁe zﬂrh&ltp:[ Q&tihe
filter, "and thus,” flow ng speed becones faster.

?%‘5. S48 g LS bEbER B3 LDRyR R A b S
t th di th d, dth f
S e R ghBR, 20 e E’irtﬁé“‘”"e
partlcles can be prevented. [49] Mreover, the
phili cl es divChkileathgi nrescatiinvientiom hasibesia pasticubasly shown and

efficiently collected by the filter installed adjacent
t deschibedyi witlo utfeedncef tot keemplary embodiments thereof, it will be

understood by those of ordinary skill in the art that various changes in form
and details may be made therein without departing from the spirit and scope of

the present invention as defined by the following ;:Iaims.
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flowi ng path that is forned between the air guiding
menber and the side wall of the cover nenber and the
base nenber. [50] Wile the present invention has been
particularly shown and described with reference to
exenpl ary enbodi nents thereof, it will be understood
by those of ordinary skill in the art that various
changes in form and details may be nade therein
ing fromthe spirit and scope of the
A MMBR I35 defined by the fol | owing cl ains.
13 MHAT IS CLAIMED IS: 1. A particle extracting device
of a hdrd diskaticlevextrachies device ef aclumprdiski dnjve, dhe dodee
menber of the hard disk drive; and an air guiding
meodaerising:aci ng a di sk, di sposed on a bottom surface of
the cover nmenber so as to forma flow ng path which

gui des ,3Bvéimerhb W 1ISNRGT @kedrify sadr ot ation of the
disk to an outer portion of the disk, wherein the

flow n t ter CI C f

t Ho alglr} Ri Lﬁlﬁ ddlfri:%ﬂ%% %}é‘}ﬂﬁ agQ ggs'ﬁa&lsp&s {i%tﬂ'&fb%ﬁgﬂl surfice of
Vi a Iar er cross.sectipn.than, a secti.o of
e fbeh T o s BBt 1R e Endss e

devi ce of claim1, wherein an inner circunference of

t Benergpd by areirtien ¢hthddisk iaar outerapridenelche disksal |y wit h

a rotating center of the disk, and is adjacent to an

out er whesimfherfarvaeg pathafosped d]loag aptonter rcat@hfenanct lod the

di sk. 3. The device of claim1l, wherein an inner

C hif Uiy @B@Berdfas kA Qir inlet portion having a larger cross-section than a

cross-section of an air outlet portion of the flowing path.

2. The device of claim 1, wherein an inner circumference of the
air guiding member is formed concentrically with a rotating center of the disk,

and is adjacent to an outer circumference of a spindle motor rotating the disk.

3. The device of claim 1, wherein an inner circumference of the
air guiding member is concgntrically formed with a rotating center of the disk,
énd an outer circumference of the air guiding member is formed as a

- streamline, a radius of which from the rotating center of the disk increases

gradually along the rotating direction of the disk.
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air guiding nmenber is concentrically formed with a
rotating center of the disk, and an outer
circunference of the air guiding nmenber is fornmed as a
stream ine, a radius of which fromthe rotating center
of the disk increases gradually along the rotating
direction of the disk. 14 4. The device of claiml1,
wherein the air guiding menber conprises a filter for
control |ing pressures. inside the hard disk driv
ond | odk st 9 enaBiE R EiEe oh i B ditant guidine pggmber
device of claim1, wherein the air guiding nenber

c SRPPTiSwssa flter for epnirelling pis dresseren ansideuthe dard sk drive and
hum dity outside the hard disk drive from being

i mdtsodedhe bartl éski dnsiedensvdntiyhe hard di sk drive. 6. The
device of claiml1, further conprising: a particle
collection filter located at a front portion of the
air outlet portion of the flowing path fornmed al ong

the outser CiicufdeLLRE IR tlhewﬁéﬁémf ﬁﬂbwgiﬁgglgﬁﬁgbﬁiequ%re

coI | ect partl cles cont alned in't

f | |
¢ Bpnbscta fiid L BrogkRE Gl 5 Oy ofBiderife ne g
of claim6, wherein the particle collection filter
c SHpF %@@sbe&lgr@éﬁ“'}eélﬁ‘l’ ﬁﬁlﬁﬁdﬁ ¢4 the pardgliskalriygr d di sk drive

conprising: a base nmenber; a spindle notor installed
on the base nmenber to rotate a disk for

6. The device of claim 1, further comprising:
a particle collection filter located at a front portion of the air outlet
portion of the flowing path formed along the outer circumference of the air

guiding member to collect particles contained in the flowing air.

7. The device of claim 6, wherein the particle collection filter

comprises an absorption filter.

8. The device of claim 6, wherein the particle collection filter

comprises a recirculation filter.

9. A hard disk drive comprising:
a base member;
a spindle motor installed on the base member to rotate a disk for

storing data;
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storing data; 15 an actuator installed on the base
menber to nove a read/wite head onto a predeterm ned
position on the disk; and a cover nmenber assenbl ed on
an upper portion of the base nenber, wherein an air
gui di ng nenber facing the disk is disposed on a bottom
surface of the cover nenber so as to forma flow ng
pat h whi ch gui des an air fl ow generated by a rotation

of the dIS ortlo f the disk, and.the
21 ot e gsitiate ATaBed $1 K Sfkrater up Fuser s Feaflbgitg head

the air gU|d|ng nenber has an air inlet portion
h&Rtorgypredetamyaed pesifion andbe sk asdan a cross-section of
an air outlet portion of the flow ng path. 10. The
har d diagkveimhembafassshdilet @, anvppeeportiamof thia®@ase member,
circunference of the air guiding nenber is forned

concentwhiefsith by aitighlilin: f1edBéd fagng et @k Bidispbha di]! Shottom
and is adjacent to an outer circunference of t e

S @hﬂ&ge%f @Pet Qfver hiehidkt fPasitDForttl 2 fow Ihe 1cfé's S
RGunter

drive of claim9, V\hereln an | nner

A RO e

ci_rcunference of the air guiding nenber is forned as a
stlewing Paﬁ%? OB AT Ut G LEHITY L eRcr by 8 LidiRg BEmber
of the disk i ncreases adual ly along the rotating
dhaswt dip nlefportion kiiving a gzger Tross-hentidn divapka ghobsygection of an
claim9, wherein the air guiding nmenber conprises a
baeatifietfpolticar of the flowing path.

10.  The hard disk drive of claim 9, wherein an inner circumference
of the air guiding member is formed concentrically with a rotating center of
the disk, and is adjacent to an outer circumference of the spindle motor

rotating the disk.

11.  The hard disk drive of claim 9, wherein an inner circumference

- of the air guiding member is concentrically formed with a rotating center of

| the disk, and an outer circumference of the air guiding member is formed as a
. streamline, a radius of which from the rotating center of the disk increases

gradually along the rotating direction of the disk.

12.  The hard disk drive of claim 9, wherein the air guiding member

comprises a breath filter.
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16 13. The hard disk drive of claim9, further
conprising: a particle collection filter located at a
front portion of the air outlet portion of the
flowi ng path fornmed al ong the outer circunference of
the air guiding nenber to collect particles contained
inthe flowng air. 14. The hard di sk drive of claim
13, wherein the particle collection filter conprises
an absorption filter. 15. The hard disk drive of claim
13, wherein the particle collection filter conprises

arecirculation filter. 17
13.  The hard disk drive of claim 9, further comprising:

a particle collection filter located at a front portion of the air outlet
portion of the flowing path formed along the outer circumference of the air

guiding member to collect particles contained in the flowing air.

14.  The hard disk drive of claim 13, wherein the particle collection

filter comprises an absorption filter.

15.  The hard disk drive of claim 13, wherein the particle collection

filter comprises a recirculation filter.
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