COVER MEMBER W TH Al R GUI DI NG PORTI ON AND HARD DI SK
DRI VE | NCLUDI NG THE COVER MEMBER CROSS- REFERENCE TO
RELATED PATENT APPLI CATI ONS [ 0001] This application
clainms the benefit of Korean Patent Application No.
10- 2005- 0081319, filed on Septenber 1, 2005, in the
Korean Intellectual Property Ofice, and U S

b TN o A, e

herein in their entirety by reference. BACKGROUND OF
THE INVENTION 1. Field of the Invention [00021
Appar.at uses_consi stent w th the_gresent i nvention
r el ¥ BOS-BREFERENCETQREJALRD PATENT ABFLICATAONS,
to a cover .nenber having an air guiding portion for
100014, Jihgy gppligatian rclaimgfhe rbepetity o Jrerean datrt tApplisetiosyNe; J@-2005-
of the disk and a hard disk drive including the cover
0081 3hyrifidad, orp Seiember ht309A, wf the HeorRel Attelbbciint P{ope@B0fAce, and U.S.
hard di sk drive (HDD), one of the information storage
Provislendl dgsplioktich No.ngAT 2,355, $iledusieSeptenbdrelp 200 Gh fige UHS. Patent and
stored in a disk or recording data onto a disk using a
TradeBAd/Oicé, Cthe "E8Josuk QOO it hC ARVRREORRY Kb BCIHCEntRety by
housi ng havi ng a base nenber and a cover nenber, a
referei®d ndl e motor installed on the base nenber, one or
nore data storage disks fixedly installed on the
spindle notor, and an actuator for noving the
read/ wite he ' i data onto a
predeterninedﬁgéégépsﬁﬁgh%?ﬁg&ﬂ§i$$%$ﬁgcﬁgad/mwite
head, i 1 mpved to a predeterm ned position by the
L. agﬁﬁ%?g CHRIPEOR | 0ating at a predeternined hei ght

[0002] Apparatuses consistent with the present invention relate to a hard disk drive and, more

particularly, to a cover member having an air guiding portion for guiding an air flow from

around a disk to the outside of the disk and a hard disk drive including the cover member.

2. Description of the Related Art

[0003] A hard disk drive (HDD), one of the information storage devices of a computer, is
used for reproducing data stored in a disk or recording data onto a disk using a read/write
head.

[0004] A conventional HDD includes a housing having a base fnember and a cover member,
.a spindle motor installed on the base member, one or more data storage disks fixedly installed
on the spindle motor, and an actuator for moving the read/write head for

reproducing/recording data onto a predetermined position on the disk. The read/write head is



froma recording surface of a rotating disk. [0005] In
t he HDD havi ng the above structure, when the disk
rotates, air flows in the housing. The air flow
circulates in the housing, and accordingly, particles
in the housing circulate along the flowing air and
movegrte af predeteravnashpagitian hyetheiaguter vddlefloating ped eredetermingd height
| ocation in the housing. [0006] In a conventional HDD
from eftecdrding nuatues oba ratating diskhes, a di aneter of the disk is
| arge and the rotation speed of the disk is high;

[0005] hathd BDDARRIHe the 48 VelsRUGFe, WhePRcdNB ro@Rd, diPHSws irht%e housing.
air flows sufficiently according to the rotation of

| The atuh ﬂoﬁ" ??Cru}fa{t gfglt?t]gre ﬁ%g%ﬁg %&c@r@%%ﬁaé ﬂ{h E‘let %gﬁmlg circulate
a1°ngs‘§% Foig af 360 ateudodBEGo e il anfrastebipsdyBiacdh in the

f|OMIOCCUFFIng due to the rotation of the dISk i s not
housiggif fj ci ent, and thus, the particles on the disk
cannot be easily discharged . Thus, the particles my
[00064 {1 @ kowventionh &ID wf f ddechss of B idilek, 4 tiemetsy ofitheriiiknig large and
data recorded thereon, or may stick to the read/wite
the robutiafl spéddesfaly didie ¢ Egh;nBattifeabpey 3,000pAc 6r BLOG An, and thus, the air
read/ wite head. In addition, the particles nay

ﬂows%@fﬂclie‘ﬂﬁ WedoRdih EE?O heacthid 5%@8&9 and damage it.
YyOF THE | NVENTI ON [0008] The present invention

[0007\‘/)\/%1%Weggrs i a SRR H%er alti] Yo £ kog ﬁﬁbfi—l?ﬁ% pocrhtamgper of the

Pt V- Tht M/genera & at’i‘on
di sk t mard the outside of the disk to renoyv

disk i sl FISE 15 PR 176 SEiaLR. &nfl ey SHERGn SBEGR 15 Aoppbout 3,600 pm.
i.ncl udi ng the cover nenber. [0009] According to an

Therefpspdbe a@glowcmgehﬂ to theaptefion of thedisk is sotusidiensdand thus, the
cover nenber for a hard disk drive, the cover nenber

particiemonultie miigk @nneti be gasilgidigchpged i. offhps, ahe patitioigs aymstizk onto the
bott om surface of the cover nenber toward a surface of

surfacd ofah@ dBk Ahadsy dihdgimndatiibsoRd@UihdRen, G may ktidd @Whe read/write
generated by a rotation of the data storage di sk

head, %@Jyd@eg‘f’zidlﬁgﬁle%ﬁnﬂﬂeatﬁqhg L Sliywrite head. In addition, the particles

may collide with the read/write head and damage it .

SUMMARY OF THE INVENTION
[0008] The present invention provides a cover member having an air guiding portion which
guides an air flow generated by a rotation of a disk toward the outside of the disk to remove
particles from the disk efficiently, and an HDD including the cover member.
[0009] According to an aspect of the present invention, there is provided a cover member for
a hard disk drive, the cover member including: an air guiding portion protruding from a
bottom surface of the cover member toward a surface of a data storage disk and which guides

an air flow generated by a rotation of the data storage disk outside of the data storage disk,

-



-2 wherein the air guiding portion has a width which
changes along a rotating direction of the data
storage disk. [0010] The width of the air guiding
portion may gradually increase froman upstream end
portion of the air guiding portion, through which the
wherein thg gir guidinadportionhntia aVIdlngiych ekangenalonparolating divgeien of the
di scharges the air. [0011] An inner circunference of
data stdregeadisk.qui di ng porti on may be concentrically forned
with a rotating center of the data storage disk, and

[0010RTHRUVi@th 6f e BhigReSdfiord Ry Pradudiy $hddshse BRI bR MmpBRsAm end
be formed having a radius fromthe rotating center of

. . .di i _— Ly
pori ¥ EAE aEAARFIS ) Wi AERE A0S IRl 00 o
rt'o%nool%'z% The ingﬁr .circunference of the air guiding
porticy WhIFR disthass et acent to an outer circunference of
a spindle notor for rotating the data storage disk. i
[0011] ganinnerrumpsereqcesah thh air guidingopprien map baicenepnirialy formed with
portion may be slanted with respect to a direction in

a rotaingolenteh@fdhe didaosteragg @xk4dpnd’he aiter graudifergng@oof itenair guiding
may be unitarily forned with the cover nmenber. The air

portioguhgli idfoRBEd hindByadis ffodk tRGoWHEE cafTPHRE dla Aorage disk which
pressing process to formthe cover nenber. [0015

increa®&CREAHaNG ald @ﬁ@lg»'ibﬁ &g}n thd &2 BG ki nvention,
lnCrethere isggro§ide aﬁﬁg%S |s‘ﬁjf d@?%e %%%%S I ncl udi ng:
ysi ng..l necludi n base nepber and a cover ..nme [
o012 AR ikl AR B RIS 0B Pl RERURERY 6 an outer
. least ope data storage djsk unt ed og, he spindl e
circurpigregee obhipiatle materdpiiotise dhadnty stprige disked on the base
menber, and including a read/ wite head for recording
[0013hZhe uptircamt end pdatien ef e atreguiding pottion epryokiudinted dathaespect to a
recorded on the data storage disk, wherein the cover
directiorndpedhichrthd sid@lewan ai r gui di ng porti on whi ch protrudes
from
[0014] The air guiding portion may be unitarily formed with the cover member. The air
guiding portion may be formed when performing a pressing process to form the cover
member.
[0015] According to another aspect of the present invention, there is provided a hard disk
drive (HDD) including: a housing including a base member and a cover member; a spindle
motor installed on the base member; at least one data storage disk mounted on the spindle
~ motor; and an actuator rotatably installed on the base member, and including a read/write
head for recording data onto the data storage disk or reproducing data recorded on the data
storage disk, wherein the cover member includes an air guiding portion which protrudes from

a bottom surface of the cover member toward a surface of the data storage disk and which

guides an air flow generated by a rotation of the data storage disk to the outside of the data
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a bottom surface of the cover nenber toward a surface
of the data storage disk and which guides an air flow
generated by a rotation of the data storage disk to
the outside of the data 3 storage disk, and the air
gui ding portion has a width that changes along a
storageydigle,iang thyl sieguidios pertionthas aaddth thatshangss dlopg 2 rpeHnsiirection of
The width of the air guiding portion may gradually
the datmstoegseliskr om an upstream end portion of the air
gui di ng portion, through which the air is guided,
[0016] OMRI Fideh SPWMRSAiF eaidirsbrtiOP fifaly OFadully Jh&ELARIBM Gn tup8tream end
air. [0017] The HDD of claim 11, wherein an inner
. I O . L | . |
portidH SEHTHFGENER SribiTnibn LG 0P LR AR Bward s dqpstroan end
.dat a,st.orage .di sk, and an outer circunference of the
PO““Eﬁif&ﬁﬁﬁﬂﬂggﬂﬁ¥?%on is formed having a radius fromthe
rotating center of the data storage disk which o
[0017] H&l.eelé@]gsofg%au b, wheseip g 1npes qar@mgqrﬁg:ed:rfrtb% fit @yiding portion is
the data storage disk. [0018] The HDD may further
conceantrially eformed i witlera iroteting | eedtendjfathentlathostaragowislt,r eainan outer
end portion of the air guiding portion to collect
circurpfeidrice o€ thel dir flidingipbrtioass foitiel REAHE B ridis Bbm tBEF¥AtRG center of
portion. [0019] The filter may conprise an absorption

the defrtrzile stbRbe sk RABGLineRaddl %reﬁl%ﬁ)p%[?é%‘g% ?gtgtiﬁ’% dfdl%ion ©P g‘f?:rdata storage

th

nber and | ocated 1 n~front wnstream en

disk. Portion of the air guiding portion. [0020] The filter
"may be a recirculation filter disposed on the base

end portion of the

in fropt .of the _downstream )
1001 823?:3 E'f}?la iy %Hﬂfffi lsﬂllftim (ffe” pstsdiesl pAiPEsL tFa RRTTYEAYY fdportion
[0021] The above and other features and advantages of )
of thetafeguifting pertion kv eqltecprrijgley inteagnpassimg teroughptheain guiding portion,
describing in detail exenplary enbodi ments thereof
[0019)Thé filtef eragn@engirise taheabsarptiane tidtdr dispwded gs), thierbotdinchurface of the
cover member and located in front of the downstream end portion of the air guiding portion.
~ [0020] The filter may be a recirculation filter disposed on the base member, in front of the

downstream end portion of the air guiding portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference to the
attached drawings, in which:

[0022] FIG. 1 is an exploded perspective view of an HDD including a cover member
according to an exemplary embodiment of the present invention,;

[0023] FIG. 2 is a perspective view of a bottom surface of the cover member of FIG. 1;



[0022] FIG 1 is an exploded perspective view of an

HDD i ncl uding a cover nenber according to an

exenpl ary enbodi nent of the present invention; [0023]

FIG 2 is a perspective view of a bottom surface of

the cover nmenber of FIG 1; -4 [0024] FIG 3 is a
[0024) B diiaw mlen view (o5 dllustrating epreatinns o engir giridiag portion of FIG. 1;

guiding portion of FIG 1; and [0025] FIG 4 is a
and partial perspective view of the base nmenber of FIG 1

havi ng another filter. DETAI LED DESCRI PTI ON OF

[0023PFEWPL ARY) b2 idw dhe bAMENTMERY dfRAE6] hivifig adother filter.

is an expl oded perspective view of an HDD i ncludinhg a
cover nmenber according to an exenpl ary enbodi nent of

h . , . . ,
o DAL DRI et eI S,
FIG 3 is a plan view Ttor ilTustrating operations of
i ryogui di tion of FLG ]. Refierring to
0026kt 1 o4 AR biPeciive itk ST, ph TP IR bovérmember
i,ncl udes a housi . 110 vi ng a base nenper. 111 and a .
accorigg o a‘?rﬁ%‘ﬁi’%lgmiff@,q’% et Hgﬁ’@ nﬁ%%tr inyepionn kG, 2 i g PersPeghiye view
housing 110, a data storage disk 120, and an actuator ‘
of a bptfomiaiaeryoiathe savprwmamber REEIG. I, 00 81G/A3 b4 plardicsy foe dilustrating
board 160 for driving the HDD nay be coupled to a

operabostadrmm s duidieg pation hEFlKade nenber 111, and a
plurality of circuit devices 162 are nounted on the

[0027p Ricfir@fly 1€ FIG.U],tanbBDAack6Rlingd B0R8]préRAt PR erRmSinBi8&Sa housing
120 are installed on the spindle notor 130 as data

105188 14RO L0127 B g
o TR S S B B, o
10025f G st Gircust board 160 for driviag e HD may be coapled 0 1 botiom surface
of the base member 111, and a plurality of circuit devices 162 are mounted on the printed
circuit board 160.

[0029] One or more disks 120 are installed on the spindle motor 130 as data storage media.
The spindle motor 130 is instalied on the base member 111 to rotate the disk 120.

[0030] The actuator 140 moves the read/write head that records data on the disk 120 or
reproduces the recorded data at a predetermined position of the disk 120, and is rotatably
installed on the base member 111. 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 read/write head is mounted, toward the surface of the disk 120, and a voice coil motor

- (VCM) 146 for rotating the swing arm 142. The VCM 146 includes a VCM coil 147 coupled

to another end portion of the swing arm 142, and a magnet 148 facing the VCM coil 147.

-5-



installed on the base nmenber 111. In nore detail, the
actuator 140 includes a swng arm 142 rotatably
coupled to an actuator pivot 141 that is installed on
t he base nmenber 111, a suspension 143 coupled to an
end portion of the swng arm 142 to bias a slider 144,
[003Hr{FTWhV6M 14this contaellodrtiytasenecachnitro] systam, edd rototgathe wwing arm 142
surface of the disk 120, and a voice coil motor (VCM
in a di®6tidmogcconting ionfethg’ sleftignd rute b4 2n iftb@ciEM&@6en a current input
includes a VCM coil 147 coupled to another end

to thd?PCM 8611 047 Al SWbAGicFell Afrded BPthAmIBRN €43, 1’ffl§atf1§%}ﬁﬁ the disk
the VCM coi |l 147. -5 [0031] The  VCM 146 is control

120 s% Qo §§t5t% q% 3?@%%?(16%1% %%%?éél lﬁp&t z?rél%te ]?n% r% EI;T@ f%€ g’@{l} 2146 rotates

ul e n interact. betvveen a o, the
the S‘W&&%‘ir‘?m%ﬁaﬂn ETHER 6 ey sTinac 4y Of e b e wrte
148. That is, when the disk 120 starts to rotate in a
head i ernteds gan Bp moyehekayetle date repording puréice of e disk {Hb The stider
VCM 146 rotates the swing arm 142 in a predeterm ned

144 fipatset b poadeonided heighefrehitikesurthdd of thie didhi k30 tyheelift force generated
read/ wite head is nounted, can be noved above the

by thél astatifigaigk d0garklinf gest@ths, the rébdpkitb Head TRRNEd 6lethe slider 144
144 floats at a predeterm ned height fromthe surface

repro@iced BE réibngiﬁ tﬂx@ga@)ﬁ(ﬁn/ghftﬂe i ﬁq'gcogcﬁﬁg &lttfc% of e 7&%120 On the

rotating 120, and in this stat rea

SR BRI S L o B AL o
g k 120.. On .the ntrary, gthe HDD does
VeM 63?%%3 theryring arm et theapRAsyg dirogioasedha dhe %ltsiﬁlal”él on which

the VCM 146 rotates the swing arm 142 in the opposite

the regd/weite hesd is naunted, eancbesvepareted firem thendahieshrdinghsurface of the disk
read/ wite head i s mounted, can be separated fromthe

120. data recordi ng surface of the di sk 120. [0032] The
cover nenber 112 is coupled to an upper portion of the

[0032p a8 chHRIBRImBet 11 1DYs SoupRidUioain! dppePportioH R RObae I&ﬁ%@oe} 191 by a
to protect the disk 120, the splndle not or 130, and

'plurah?t? of cgﬁ%l#%ts tgcgcla\% 2%% TQ?’@@?&N aQF T’ZO lti]{g bh]?ld%eﬁ]lg{&l 1|3¥5 and the
actuator 140. The cover member 112 is generally formed of stainless steel or aluminum, but
is not limited thereto. For example, the cover member 112 can be fabricated by pressing a
stainless steel plate.

: [0033] Referring to FIGS. 1 through 3, the cover member 112 includes an air guiding portion
114 for guiding the air flow generated by the rotation of the disk 120 to the outside of the
disk 120. The air guiding portion 114 is disposed on the bottom surface of the cover meniber
112 to correspond to the surface of the disk 120, and protrudes from the bottom surface of the
cover member 112 toward the disk 120. In more detail, the air guiding portion 114 extends

along the rotating direction (D) of the disk 120 and generally forms a circular arc. In

particular, a width (W) of the air guiding portion 114 is changed along the rotating direction
.



is not limted thereto. For exanple, the cover nenber

112 can be fabricated by pressing a stainless stee

plate. [00331 Referring to FIGS. | through 3, the

cover nenber 112 includes an air guiding portion 114

: for guiding the air flow generated by the rotation of

(D) of e %Bls k2Q. 2Bhatds, tthe wolth 3V ¢ thef air Feidingi poktiaPDl4 gthduallyrincreases
gui ding portion 114 is disposed on the bottom surface

from af uphkiecanovt pomioh e 4a, thcdubl whidch @epdnid duidedhvwaind baldoernstream
of the disk 120, and protrudes fromthe bottom surface

end pBftionN184b GAMAEL NG he it & diQWaFddt he disk 120. In nore
detail, the air guiding portion 114 extends along the

' fr [ . i rally .
o0 30 BB e’ BF b ity Bens L 4% g 42 P RORER o is paced
he air quidin orti.gn 114 is ch ed al gng the, .
apart fitsft ST FFBREGrgTFe of dhe Bl mpiog 1y &l Rrsdetorpiagd figtance. That
. .the wwdth Wof the air guiding portion 114 gradually
is, the Heer gisaunierenesnl e efpthe piasniding ppsiani b is famed: ¢pneeniric with a
which the air is guided, toward a downstream end
rotatigg cdnteryrof tHeldisk 1 20.olibhinnkr atvuttfereace 114 afitbehiaggidthg portion 114
[0034] In nore detail, an inner circunference 114c of

may B& ébde ©UhélbiQr PRddnmferendd 4f it pRAREhot@NB0as fpoSibI8N An outer
outer circunference of the spindle notor 130 at a

circurRfcRIRE 9144 BE thedlis %ﬁg@%t%om 114 San b Sorh Having 13112d%uss’ from the

circunference 114 e alr guiding portion

-f or ned cent r.i I.th.a rotating center of the.disk
rotating fTRe X UG Sk 12 ot it A figdthe Foral o of the
i ortion 114 y be as close to the outer .
disk DAY ¢ e ‘Eﬁcén%?ta‘?%eb“é}?{?% P8 qHserorderael He fisksi2f) and fye outer
~outer circunference 114d of the air guiding portion
circumferengerl 14é dfotheedr izaidimg) partioadi 1 becwnest krealler otleng tizp rotating

center of the disk 120 which increases gradually al ong

directiohd obthatdiskg2di rection of the disk 120. Therefore, a
di stance between an outer edge of the disk 120 and the

[0035P ¥ 8dditiéi, R THsre8MCAd IpetorP 1416 e laiIMiifinB $oRRInt 1 @Nis slanted
114 becomes snaller along the rotating direction D of

with rtegb%ctdﬂosi(diilgcgon (F) of air flow so as to sufficiently guide the air flow toward the
outer circumference 114d.

[0036] The air guiding portion 114 may be integrally formed with the cover member 112.
That is, when the cover member 112 is fabricated using a pressing process, the air guiding
.portion 114 can be formed simultaneously with the cover member to protrude from the
bottom surface of the cover member 112. Thus, an additional member for forming the air
| guiding portion 114 is not required, and accordingly, fabrication costs and weight of the
cover member are not increased.

[0037] However, the air guiding portion 114 is not limited to thé above example, and can be

attached onto the bottom surface of the cover member 112 as an additional member.



[0035] In addition, the upstreamend portion 114a of
the air guiding portion 114 is slanted wth respect
to a direction (F) of air flowso as to sufficiently
guide the air flow toward the outer circunference
114d. [0036] The air guiding portion 114 may be
[0038] diesgjnafidryorosativadikhe air ghidingopastiome hrbwill ba descritiedhwith geference
when the cover nenber 112 is fabricated using a
to FIpressi ng process, the air guiding portion 114 can be
formed sinmultaneously with the cover nenber to

[0039T NOh&LN shirB mbfr 180tk BUblaCMeiskt 1B HOWE dikBIRED, the air
12. Thus, an additional nmenber for formng the air

flow &i'og&ﬂg iRk tsér%] iii]’éc%ioé As ﬂl%tr Ea‘talgg 'd{rg&ion%] gf A& %%5(%269 I’[¥xe air flow
brlca%lon coSts an MEIgH 0 e cover nenbér are
. hot .increased. [0037]. Ho , -.fhe. air_ guidin tion
F is g9 Va0 008 or TGO Enre L0 ey T BPIOR 4 i TRe Slanted
attached onto the bottom surface of the cover nenber
upstrepgpenglspagtions fkftar afdheapir gaiding portign | b 3B addition; Hgfaitaflows between
operation of the air guiding portion 114 will be

the owters cir¢ungfdrencd hl4debbtherde guitlmgFpd@ios.114 068 %e Wienvalhef the base
spindle notor 130 starts to rotate the disk 120 in the

membidt 1 €ChicBR th rdtdtgaiifectidn DVof(thy dRKCIP0S Sificd thE dSsefRe between the
direction as the rotating direction D of the disk 120.

outer Iﬁ&ﬂge&é U4 &t ﬂ'lg a%?élgﬁlggg)?ﬁ%ndl T OME Qhater Ed%elﬁf %ﬂ‘? disk 120

circunference 114 r guiding portion

the sl anted st ream.end. port.i on. f the air
beconielgfip B0 B0pe HRSH LR TRLBL bR Bk 120, B o glidk eraduatly 1o
between the outer circunference 114d of the air
the ogfgt doRYPH8F tho ?,h 152Gy n ol ﬁ@lgwaeﬁﬁ%ﬂ thepflisfage |hetygeen the outer
~nmenber 111 along the rotating direction D of the disk
circumifprencs hgkof the adigsidimg porbien idé and He sidsuwvalt of the base member 111
circunference 114d of the air guiding portion 114 and

beconteh @anutver toedgd fhef ddvntreim lend 20rtidpelicibad thanir Quiiingpomign 114,
the rotating direction of the disk 120, the air is

the aiIeW &0 GisBH Uahtéfdre, thé Patieles 8h tROdikk 90 edn Bd\@isdHafded efficiently
120. In addition, since the distance between the outer

outside of the disk 120 with the air flow F, and thus, damage to the disk 120 and the
read/write head due to the particles and the performance degradation of the disk 120 and the
read/write head can be prevented.

[0040] In addition, the cover member 112 can further include a filter 116 adjacent to the
downstream end portion 114b of the air guiding portion 114. In detail, the filter 116 may be
an absorption filter, which may be attached onto the bottom surface of the cover member 112
so as to be located at a front portion of the downstream end portion 114b of the air guiding
portion 114. Therefore, the particles discharged outside of the disk 120 with the flowing air

can be collected efficiently by the absorption filter 116.

[0041] FIG. 4 18 a partial perspective Viewlof_ the base member 111 having another filter.
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circunference 114d of the air guiding portion 114 and
the side wall of the base nenber 111 becones narrower
toward the downstream end portion 114b of the air
guiding portion 114, the air flow F is faster.
Therefore, the partlcles on the disk 120 can be

(0042 i Redersing &P 3., 8 iresinchiation Gilten Y8 aah be firstalied lon txobase wtember 111
the air flow F, and thus, danage to the disk 120 and

of tha HBD ineadirus filter the partidles disehdried pasitle of the daskal 20heith the flowing
performance degradation of the disk 120 and the

air. TIRAFCMEIARNNEIRS 198Ns MSaRSY TRInedf t}[eolg%} eﬁJ‘P&ﬁGh tl'l@lS‘ of the air

t he cover nenber 112 can further include a filter

oSS Sl U BTSSP 00 oo v

ggf an absorption filter, which nay be attached
membert Iy e hott om surface of the cover menber 112 so as
be | ocated at a front portion of the downstream end

{0

[0043&,&,13 pedition, 1lzﬁc,reglf(cqlﬁg)na[ilﬁerd&8 @thbe ugseringtend of the absorption filter 116
Therefore, the particles discharged outside of the

of FI(&S.slkthltﬂl@h\M ¢theati be ukddowith theaibsorptiamfiber d6l | ect ed
efficiently by the absorption filter 116. [0041] FIG

[0044F AisSdescribtl tabate, RBASREATWVIE O}ﬁééeﬁf ivBRi I8 ATEABGT elaél%ted by
having another filter. -8 [0042] Referrlng to FIC§

the ro?atlf)ﬁ oF fHe\idk! daf rl‘)efg'u#cfeﬁ {.Js?_(i%D SFfe Bk | b e ?.F g pbﬂﬁm formed on

base nenber 111 "0 in orde to f
r es char, e of,t
tho cofBhbAE" o RE RS TNGIf id el & HRreltte, g dfctes on
front the | ower end portjon 11 4b of the ajr
the dﬁgu B ;fg?‘f#lﬁ%&ﬁd 1(1%Sld%lr§ Ehgnfhé% dfigisaily.cepdyjhus, fdamage to and
hol der 117 fixedly installed on the base nenber 111.
perforppogaflegradatigd afi tha, diskhend dles readivaite dsad idue ge thd Padistes can be
be used instead of the absorption filter 116 of FIGS.

preverited.nr ough 3, or can be used with the absorption filter
116. [0044] As described above, consistent with the

[0045PIEERINon), MeqAkHE PR, dibdh8rgdl bufsidé\%fgﬁé‘@iﬁlabﬁﬁb@é’ollehﬂ%& efﬁmently by
rotation of the disk can be gui ded outside of the sk

the filkY 1ﬁstﬂﬁlea'ardja%ﬁtd[b e BOhdtRAN é}fdrﬁgtl&p of the air guiding portion that is
formed on the cover member.

[0046] While the present invention has been particularly shown and described with reference
to exemplary 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 claims.



the cover nenber, and the air flowis faster than in

the related art. Therefore, the particles on the disk

can be di scharged outside of the disk efficiently, and

t hus, danmage to and performance degradati on of the

di sk and the read/wite head due to the particles can
WHAE IS gAANMEPS: [ 0045] In addition, the particles

di scharged outsi de of the disk can be collected

eflf.i ci entdwer membiehébriaitatddisk dista tHeadvadhaabsicotmritihg:

downstream end portion of the air guiding portion that

| Sin afrOfuiiRAg pHrtibh HrRMRg ﬂi@ﬁ’@%tmh@gﬁ@&e Mid €oJef‘ﬁlember toward a

present invention has been partlcular y shown and
r
T o B SRS SRRSO Py o e e
ar.t hat v rious changes in forn1and

th

stora%ae %h?lg ﬂ%@ﬁ%ﬁdﬁtﬁé ?%ﬂ" 'n Wit hout departing fromthe
spirit and scope of the present invention as defined
byvherran the aingRidipedogiepshas-awigdnwhich depgeymipngs: rotating direction
cover nmenber for a hard disk drive, the cover nenber

of theghatpmtérsgandisk.an air gui di ng portion protruding froma
bott om surface of the cover nenber toward a surface
of a data storage di sk and which guides an air flow
generated by a rotation of the data storage disk

oyt si dgpefotandaba ﬁaﬁlggﬁ \\%ﬁ ﬁl éf‘ﬁ%%lﬁfhnoit Flong éndmg portion

guiding portion has a w anges
o f t at a .St or.a I sk
gradulff Bt tiort 5b' BPuedt o4 GuEBhd WP Wi B, htiign which
ortlo gradual Ly incr es froman upstream
the al%ﬁa%is&t BAFdor QB SR cpd PoRting Yo dewTEh RS agh whi ch
' the air is guided, toward a downstream end portion
whi ch di scharges the air. 3. The cover .nenber of claim

2, wherein an inner circunference of the air
3. The cover member of claim 2, wherein an inner circumference of the air

guiding portion is concentrically formed with a rotating center of the data storage disk, and an
‘outer circumference of the air guiding portion is formed having a radius from the rotating
center of the data storage disk which increases gradually along the rotating direction of the

data storage disk.

4, The cover member of claim 3, wherein the inner circumference of the air
guiding portion is adjacent to an outer circumference of a spindle motor for rotating the data

storage disk.

5. The cover member of claim 2, wherein the upstream end portion of the air

guiding portion is slanted with respect to a direction in which the air flows.
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guiding portion is concentrically forned with a
rotating center of the data storage di sk, and an
outer circunference of the air guiding portion is
forned having a radius fromthe rotating center of
data storage di sk which increases gradually al ong
 otThe oRy eB imesRter O dFmy hewhersinaths s gyjding Rution is unitarily
The cover nenber of claim 3, wherein the inner
formed with tfeenowerogembert he air  gui ding portion is adjacent
to an outer circunference of a spindle notor for
rotating the data storage disk. 5. The cover nenber
of claim2, wherein the upstreamend portion of the

a7 9uidli B9eAERbQ b fichif @Wh%f?slﬁ’\‘thte Rir! ﬁ&ﬁ% boﬂn‘an 3s formed when

direction in which the air flows. cove
£ r. of ei n the [ gU|d|ng portlon IS
perfou n?'?g 3 ﬁln%fp %ér?%%fov&\gh ﬁ'tehcgv Jb“?‘Fterrber 7. The cover
menber of claim®6, wherein the air guiding portion is
formed when performng a pressing process to formthe
cover nenber. 8. The cover nenber of claim1l1, wherein
a8 i |t dhejoover megrhst obrelaimel bohersin a ulfef ds attadhethan the bottom
cover nenber in front of the downstream end portion of
surfadetd tlad covgumember ipdrdnit ofithetdownstrdadcéndaitioicofthe bid ghlténg portion
flowwng air. 9. The cover nenber of claim8, wherein
tocon&ﬁwéh&mﬁﬁnﬁ@ﬂsﬁhﬁﬁﬁran absorptlon filter. 10. A hard
di sk drive (HDD) conprising: a housing including a
base nmenber and a cover nenber; a spindle notor

install ed on the base nenber at | east one data
and

a%’t uat ed(fogfiélé{lqlglgl etlgﬂ EF &}wg il ﬂwéﬁlg:gtggrrnng% N agmtlon filter.

including a read/MW|te head

10. A hard disk drive (HDD) comprising;

a housing including a base member and a cover member;

a spindle motor installed on the base member;

at least one data storage disk mounted on the spindle motor; and

an actuator rotatably installed on the base member, and including a read/write head
for recording data onto the data storage disk or reproducing data recorded on the data storage
disk,

wherein the cover member includes an air guiding portion which protrudes from a
bottom surface of the cover member toward a surface of the data storage disk and which
guides an air flow generated by a rotation of the data storage disk to the outside of the data
storage disk, and the air guiding portion has a width that changes along a rotating direction of

- the data storage disk. -
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for recording data onto the data storage di sk or
reproduci ng data recorded on the data storage di sk,
wherein the cover menber includes an air guiding
portion which protrudes froma bottom surface of the
cover nmenber toward a surface of the data storage disk
anld- whilds Hghj efecdaimnl Giwherqin theguidd of e ayeviding pertion gradualty
of the data storage disk to the outside of the data

incressey fragead npdtrecamnchdt fretion of theiaii ggdingrporteon, tasugh whithhihe air is
that changes along a rotating direction of the data

guided] ovagea diwistrearhend bortibado IR 1atgifd Mer10, wherein the
wi dth of the air guiding portion gradually increases
froman upstreamend portion of the air guiding
portion, through which the air is guided, toward a

d strea d porti far discharging t air..12. . . 1
TR RORRBTTE Pap ki hn otiercih 37 PhiteRreui Bshtce bt A sip euiding
.the air uiﬁing portion is concentrically formed with
portiog 13 69%&6?&@3 ¥ firated gyith p gotalingcentes of de dpta Rtorags @isknand an outer
~outer circunference of the air guiding portion is
circurfugrensel ohtheiaimgguading godionfis Srmieti daviog atridigs fremithe rasdting center of
the data storage di sk which increases gradually al ong

the datdstorage disk mich iheebded Bradallinslotathe rstath@dicectidh 9K thelddta storage
The HDD of claim 12, wherein the inner circunference

disk. of the air guiding portion is adjacent to an outer
circunference of the spindle notor for rotating the
data storage disk. 14. The HDD of claim 11, wherein
the upstream end portion of the air guiding portion

is,slanted with respect to a direction in which the,
a3t ohe b kSR E8 wheefhair ioer Gupdinenat herair suiding
. guidjng portion is unitarily formed with_ the cover
portioRasaskigcent to an outer circumference of the spindle motor for rotating the data storage

disk.

14.  The HDD of claim 11, wherein the upstream end portion of the air guiding

portion is slanted with respect to a direction in which the air flows.

15.  The HDD of claim 10, wherein the air guiding portion is unitarily formed with

“the cover member,

16. The HDD of claim 15, wherein the air guiding portion is formed when

performing a pressing process to form the cover member.

17.  The HDD of claim 10, further comprising:
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16. The HDD of claim 15, wherein the air guiding
portion is formed when performng a pressing process
to formthe cover nmenber. 17. The HDD of claim 10,
further conprising: -12 a filter disposed adjacent to
a downstream end portion of the air guiding portion to
c ol filsetdispesed adiaeent fp aslovaptreapnerd peytipm o6 daghair Igviding portion to
gui ding portion. 18. The HDD of claim 17, wherein the
colledt iphitistes cotherairgmssiag thadnsghrthe hio guillingtpertiondi sposed on the
bottom surface of the cover nenber and |ocated in
front of the downstream end portion of the air
gui ding portion. 19. The HDD of claim 17, wherein the

fijgter 160 nﬂfn)_.g);?@ ({rl‘ernfe G GHlefdd QR ](Cijiilﬂelt %Bmgﬂ.ise%pﬁ% &HsPtion filter

t he base ne ront of the downstream end

T T I S R NG —
of .1 inch, or less. -13
end portion of the air guiding portion.

19.  The HDD of claim 17, wherein the filter comprises a recirculation filter
disposed on the base member, in front of the downstream end portion of the air guiding

portion.

20.  The HDD of claim 10, wherein the data storage disk has a diameter of 1 inch

or less.
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