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*159159* - 1 TITLE OF THE | NVENTI ON DI SK DEVI CE

*300002* BACKGROUND OF THE | NVENTION This iny

relates to a disk device having a 5 disk as ﬁmmwﬂm mmmmm
recording medium and in particular to a m

having a filter provided in a case. In recent yeda8i9

di sk devices, such as nmagnetic disk devices, optica
di sk devices, etc., have been 1w dely used as externa

recordi ng deV|ces of conputers 10 and i nage recor ‘

devi ces. A magnetic di sk device such as a hard dJ %mmmwmmmwm

drive (hereinafter TEfE r@d THE aBNVENTDR ¢ )

conprises a magnetic disk, a spindle notor mhich *G00002

r ot &leX ¥ Ifdgneti ¢ di sk, a magnetic head which 15

reads/wites data fronito the magnetic di sk, a head

suspensi on asseanﬁC%ﬁP@HN§u8§oF & ZNYENBVEY t he

magneti c a voice coil notor (hereinafter

referred %&%VWOWWWSW% 3 s hedgyice haVlng a

SuspgNsi Qn assenbl and t and t hese e

hougigL i 1§ oa cé&&%‘\éﬂh "h laﬂn}mﬁddse]é} RPLT to a

Suc I Str S| b e L9 stably
Ialgks%i%vq_%e h g;r%r lﬁ.tecﬁef #arpoq/s de e fid S%g

fly the nagnetlc

readi ng/ wy tr‘é&nta%aégss,o ch%lprc?é«%rgeg,usgu&pdaé hﬁaél’l&?ic
disk devices, optical disk devices, etc., have been
widely used as external recording devices of computers
and image recording devices.

A magnetic disk device such as a hérd disk drive
(hereinafter referred to as an HDD) generally
comprises a magnetic disk, a spindle motor which
rotates the magnetic disk, a magnetic head which
reads/writes data from/to the magnetic disk, a head
suspension assembly which supports and moves the
magnetic head, a voice coil motor (hereinafter
referred to as a VCM) which drives this head
suspension assembly, and the like, and these are
housed in a case having an almost sealed structure.
Such a sealed structure makes it possible to stably
fly the magnetic head from the magnetic disk during
reading/writing, and also to prevent dust and the like
from entering into the case.

However, when the case has the almost sealed
structure, an abrupt change in an ambient temperature

produces a difference between air pressure inside the
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fro
has
an

air
pre
t ak
in

t he

mentering into the case. 25 However, when the case
the al nost sealed structure, an abrupt change in
anbi ent tenperature produces a difference between
pressure inside the 2 HDD and outside air

ssure, which mght cause damage to the case. To

e neasures against this, for exanple, as disclosed

Jpn. Pat. Appln. KOKAI PubRication No. 7-254267,
case is provided with a 5 small breathing hole for

communi cati on between the inside and outside of the

cas
bre
o
CGen
act
noi

éDDamchd liuk shirdeatdiimgrdyduerd,s whildreahiwHth cause damage
athing filter to prevent invasion of dust,

soutdeagd sgas donperientefsioms eyadutssi deéhiad,r £k
erally, this kind of breathing filter is nade of
E¥aied ecaisosli sadoisgst éd damrborPader VP lino K& b
sture and to use _a neutralization reaction (ionic

r eaCtPIRfF e CRedlr -ar “2ci%f ¢nd the S388 ils provgidestwith a

t he
vol

ts. F le, if, 15 interna
oA TR £ B Bl s M R R ene

changg ol aRAUL G S (GaYsed AU nd., PRerAl ian. of Lhe

HDD, an outside air of "ab

t he
W t
pas
o
col

heage ikhFQugh o RA By %atbtije%th{lg{%e nféﬂf@&l‘: Gy %3%‘2% nt

h Charles's Law. |Ie.the . out si
sevakhoauat Whethr etiRitng d iddelgast RemgdtRints from the

sture and gas conponents in the outsidée air are
betkedecbyitrthe breathing filter

Generally, this kind of breathing filter is made
of activated carbon. Activated carbon serves to
absorb moisture and to use a neutralization reaction
(ionic reaction) between an acid and an alkali to
collect the gas components. For example, if an
internal volume of the HDD is 15 cm3 and if a
temperature change of about 10°C is caused during
operation of the HDD, an outside air of about 0.5 cm3
will flow into the case through the breathing hole in
accordance with Charles's Law. While the flowing
outside air passes through the breathing filter, the
dust, moisture and gas components in the outside air
are collected by the breathing filter.

A recirculation filter is also provided in the
case to collect dust produced in the case due to
operation of movable parts. The recirculation filter
is generally provided in a direction perpendicular to

the direction of airflow produced by rotation of the
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A recirculation filter is also provided in the case
to collect dust produced in the case due to 25
operation of novable parts. The recirculation filter
is generally provided in a direction perpendicular to
the direction of airflow produced by rotation of the
disk. In recent years, magnetic di sk devices have
beconme smaller and snaller so Bhat they can be used as
the recording devices for nore kinds of electronic 5
equi pnent, particularly, smaller electronic equipnent.
Fordég&nmpl e, in the magnetic di sk device whose disk is
1.8 inches or less in dianeter, an installation space
wi t hin tﬁ@ é@@@nuts ySRalsl, e Magine tie &l israldesti asisy draste

t he case. IS thus nore difficult to install the 10
breQ?ﬁPW@ FWP%éPraﬁBdtﬁ@aﬁééFréﬁl5@@5ntP@Wt§Pq|?%lﬂ§ed as

Eh art cul er anmount

actqut £8 85?‘681‘% aFF{éCSPeéPﬁu é’ £i oS waﬁrleecééfﬁéﬁc
Of 8 S&Eh bFQ?tEBh§EEH§fag%aQ% C%E%%Q%% %ﬁ?ment

eat er nee be sna

15 Fer &Sﬁ??@'oﬂn'@h%hﬁaaﬂéEﬂllﬁﬁ'% d%%%%% ﬁﬁyégwdfﬁk is
a e of

di sadvantage i n keepindg the insi the case

cleang ijNBheQvek., l@@%nlﬁohﬁah%%egre%hhh&%t@ﬂﬂé%idﬂuﬁpace
the recirculation filter are installed, a large

i nsy;athahi eReSpace iis waguileed dard t@s%le@iHJaM.l‘éfr the 2
devi ce becones troubl esone. BRI EF SUMVARY OF THE

| NVEREI ChisAccoiltli ng tbuanmaspecii fdfi e itiovemtsitar,l the
thegiegihing filter and the recirculation filter in the
case. In particular, with a larger amount of
activated carbon, the breathing filter is more capable
of collecting the moisture and gas components.
However, the breathing filter needs to be smaller due
to a reduction in the installation space, which is a
disadvantage in keeping the inside of the case clean.
Moreover, when both the breathing filter and the
recirculation filter are installed, a large
installation space is required and assembly of the
device becomes troublesome.
BRIEF SUMMARY OF THE INVENTION
According to an aspect of the invention, there is
provided a disk device comprising: a case having an
almost sealed structure and having an breathing hole;
a disk-shaped recording medium arranged in the case; a

drive motor which is provided in the case and which

supports and rotates the recording medium; a head
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provi ded a di sk device conprising: a case having an

al nost seal ed structure and havi ng an breathi ng hol e;

25 a di sk-shaped recordi ng nedium arranged in the

case; a drive notor which is provided in the case and
whi ch supports and rotates the recording nedium a

head whi ch perforns i nformation processing on the
recording nedium a head aetudtor which is arranged

in the case and supports the head to be novable with
respect to the recording nmedium and a breathing

fil waichr peirdedns iim fidreatadsm Pl darsdiatchiarg thd tregcording
i ncludes an envel ope which has air perneability and

in WedéMmd  astherich @ qsarattioon whsl aefiisnediramyeichder tthebecase
which is arranged in the storing portion and has one

end @NCo ANERICEAS i ewinerd e @reeﬁtqﬁ’&\hjehmléh F e SRe Hade

0 the other end .havin tIe the i.nner tube
def|ﬁln§e§o§§§§§g@epﬁP5UgﬁgFﬁé'EF' iR T oy ded

col Lgcthng gg%erl%l flll%qﬁﬁ %%& torln o t|on and

around the 1 nner

SEVERAL MbéV\ﬁhQ%hTH% sDRAW g!@ %bl'l%t %’HO%{ JFQI |

drawi ngs, whi ch are 1 ncorpor con

par stek ihhe peResioh Gat ig@Finid; U%thH%é%ﬁ%%ﬂé“WHf%Hﬁls

the invention, and together With the gener al

deseatirphiyed gnveneais%@la@d he i ot tadid dsdes idid on
of the enbodi nents given below, 20 serve to explain

t hecpminnoiiphedngf wiilhé itheebtrieathinkgl Golk ii% &he case and
perspective view show ng an HDD according to a first
enb@gﬁnéﬁhe@fenﬁiQaNﬁ%gnahonptlet, the inner tube
defining a passage through the storing portion; and a
collecting material filled in the storing portion and
around the inner tube.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention.
FIG. 1 is a perspective view showing an HDD
according to a first embodiment of this invention;
FIG. 2 is an exploded perspective view of the
HDD;
FIG. 3 is a plan view showing a case and an

internal configuration of the HDD;

FIG. 4 is a perspective view showing a rear side
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FIG 2 is an exploded perspective view of the HDD, 25
FIG 3 is a plan view showing a case and an interna
configuration of the HDD, FIG 4 is a perspective view
showing a rear side of the HDD, FIG 5 is a sectional
view of the HDD along the Iline V-Vin FIG 1; FIG 6
is a perspective view showing an inner 5 side of a
second shell configuring the case- FIG 7 is a

sectional view of the HDD along the line VII-VII in
FIG 6, FIG 8 is a sectional view of the HDD al ong
t heofl ithe WDDI;-VII1 in FIG 6; 10 FIG 9 is a

perspective view showing the inner side of the second
shel | inBlfe HDBsacceafitigpral & ieyecuhd heariteh memnafthe
thIS inventign; and FIG 10 is a sectional view of the
HDD1&P6nd thén IFlfe %X in FIG 9. 15 DETAI LED

DESCRI PTI CF THE | NVENTI ON An HDD according to a

first emb tl%ﬁatHﬁ%?pQQRhﬁﬁ|Yﬂ?WM5h°WﬂﬂEkﬁ? inner

desgrijned A4 n deta|I Wi, t ref .enge to

accorrp%n% ng rezfv?Anr?gsShe 2 quhr gG§thel GNF 2, the
HDD conprg n

substantllﬁfy régfghgu ar é& Jl a rg%%gnngalong the

contiiek @rmcwirty Reardcl2.6;The case 10 contai ns
various menbers, which will be descri bed

FIG. 8 is a sectional view of the HDD along the
line VIII-VIII in FIG. 6;

FIG. 9 is a perspective view showing the inner
side of the second shell in the HDD according to a
second embodiment of this invention; and

FIG. 10 is a sectional view of the HDD along the
line X-X in FIG. 9.

DETAILED DESCRIPTION OF THE INVENTION

An HDD according to a first embodiment of this
invention will now be described in detail with
reference to the accompanying drawings.

As shown in FIGS. 1 and 2, the HDD comprises a
case 10 in the form of a substantially rectangular box
and a rectangular control circuit board 12. The case
10 contains various members, which will be described
later. The circuit board 12 is overlapped on the
outer surface of the case 10. The case 10 and the
circuit board 12 each have a length L of 32 mm and a

width W of 24 mm. A thickness T of a structure that

combines the case and the control circuit board ranges,
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|ater. The circuit board 12 is overl apped on the

outer surface of the case 10. The case 10 and the 25
circuit board 12 each have a length L of 32 mmand a
width Wof 24 mm A thickness T of a structure that

conmbi nes the case and the control circuit board

ranges. from3 to 6 mm The thickness T is adjusted

to, e.g., about 3.3 nm or-5 &m - dependi ng on the
nunber of disks to be held in the case. As shown in

FIGS. 2 to 4, the case 10 conprises a 5 first shel
10afawt 38 $ecéEndushelThel Gfhitdiate Srave 1sulbthattddldy, e.g.,
equal dinmensions. The first and second shells 10a and
10b 28PEts Fb St &Wt io&l 15y Mitec eRpIIcHMg met 4llg qrumber of disks
structure ich have sidewalls set up on their

, wh
respéc ﬁvge&@rﬂﬁhépﬁ @FFe portions. The shells 10 10a
and 10b are arranged i ng. each other with their _
per i pherz’lS &%ﬁ’é”‘p%”t |Efo&g ’o%pd%oea‘l.’ A'Bel P2 ¥hapeFLuyrises a
nme r..16 . [ d_t r ral.,edge rtions
of LRGeS RS AR SRR Bou WP B

t he speki-phenrah 1 h%%u Qr Wiahs Afrihe ?g’eé, Lﬁlﬁé}dneajﬁial sedbnd

15 gap between Thus, the case

havishg11khe oghape QA aRCarGWAt 1A%y The heldpnr
surface of the first shell 10a forns a” rectangul ar

nmounkitag 194dr saeRctlresQUivhG AN @S Ofs itdeera 1985 & ekO.up on
i ncluding the corners of the nounting surface 20 fi,

ar ethedundee sipeca ivier pelrdpharal Badge gdre iseal. meHershells

16 that is wound around the peripheral edge portion

of €Re eadelfd egeprevenged ffaongeisagrhdartged with their
peripheral edge portions opposed. A belt-shaped seal
mempber 16 is wound around the peripheral edge portions
of the shells 10a and 10b. The seal member connects
the peripheral edge portions of the shells and seals a

gap between them. Thus, the case 10 is formed having

the shape of a rectangular box.

The bottom surface of the first shell 10a forms a
rectangular mounting surface 11. Four corners of the
case 10, including the corners of the mounting surface
11, are rounded in a circular arc. Thus, the seal
member 16 that is wound around the peripheral edge
portion of the case 10 is prevented from being damaged
by the corners of the case, and air-tightness is
prevented from being lowered by lifting of the seal
member.

In the case 10, a plurality of support posts 18

are provided on the peripheral edge portion of the
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by the corners of the case, and air-tightness is
prevented frombeing lowered by lifting of the seal 25
menber. In the case 10, a plurality of support posts

18 are provided on the peripheral edge portion of the
case. Each support post 18 has a proximal end fixed

to the inner surface of the first shell 10a and is set
substantially upright on the inmner surface of the.

first shell. Corresponding to each support post 18 in

5 position, a tapped hole is fornmed in the nounting

sur tace .11 Fanth exipgds ipalsx tlte Haesta phlwecieasle sHY fixed
contains a magnetic disk 20 of, e.g., 0.85-inch

di amet éhe flonarsevasaare ioff aheatfilorst reedrldilia redi ug set
a spindle notor 22, a magnetic head 10 24, and a

car Pugéapé iatly spiniding et drthe2 2 egpparurfacenedf the
rotates the disk. The magnetic head 24 is used to .
wr i £8 T&kd Shédd i nfCOrreStoR e dark® faasth SPRATK POoRie 18 in
carriag§&26 supports the magnetic head 24 for novenent

wi t ROPESPELY Fo "ERE RS ¢ Sdifk™as Turkifemotitd N5

cas nt.ai vQi ce, cqil aor (hereinafter

r ef g}lr%gggt%o 1gs%§C€§I% “2g'S alnrté)nptqeoé) Srechani sm 30, a

sol enoi d t , far [ , C.1. e V

28 rotat gg%a%s%gs%osi%@%% ;%arlﬁﬁgtélgee%%%llshke jrlgn%gwe G
| oad , gBCHARNS M1 3G iR0a4% i @ and Holids J-he dTrgneti

20 head 24 in a position off the magnetic disk 20 when

t herbeaddisgmeed u) themediRhaéidloredge ROMdRRtAfc head

_the di sk. The solenoid |atch 32 holds the carriage 26

24, and a carriage 26. The spindle motor 22 supports
and rotates the disk. The magnetic head 24 is used to
write and read information to and from the disk. The
carriage 26 supports the magnetic head 24 for movement
with respect to the magnetic disk 20. Further, the
case 10 contains a voice coil motor (hereinafter
referred to as a VCM) 28, a ramp load mechanism 30, a
solenoid latch 32, a substrate unit 34, etc. The VCM
28 rotates and positions the carriage 26. The ramp
load mechanism 30 unloads into and holds the magnetic
head 24 in a position off the magnetic disk 20 when
the head is moved to the peripheral edge portion of
the disk. The solenoid latch 32 holds the carriage 26
in a shunt position. The substrate unit 34 has a head
IC and the like.

The spindle motor 22 is mounted on the first
shell 10a. The motor 22 has a pivot 36, which is

fixed to the inner surface of the first shell 10a and
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in a shunt position. The substrate unit 34 has a head
IC and the like. 25 The spindle notor 22 is nounted on
the first shell 10a. The notor 22 has a pivot 36,

which is fixed to the inner surface of the first

shel | 10a and set substantially upright onit. An
extended end of the pivot 36 is screwed to the second
shell 10b by a fixing screw 3% that is externally
screwed into the second shell. Thus, the pivot 36 is
dual Iy supported 5 by the first and second shells 10a
ands&@bsuBstandd aild yr afpatighity cswpgor t doh ex temeleul \eotd of
36 by a bearing (not shown). That end portion of the
rot she pAvele 36 dé ofcreweds écordies feldontDIs hednstliGutles a
a columar hub 43, and the magnetic disk 20 is fitted

10 éo¥tngl BT tie thapk. 1An e&Heinad 1M &fFaviasy 4t q she

Ui EEePnERaTlaab gt B Tk b e B R oo
ot B OB ESFar i CREPRS Phrats 0Padnh

or L ron o TRt deh s Ay, fudddiftha 'h AhSMiivgr 36 by
10255888108 B cEOBNAN )W t rrhe oref Yort iHHe IPItHE &otor

nmotor 22 has a stator core attached to the first

shebh tBa sndeaofl thal isktyoald &idls womndsditaitd a
stator core. The stator core and the coils are

| ocabédmaatshde d43d spacethef mamnidte dragresd .20Thes fitted
carriage 26 that constitutes the head
coaxially on the hub. An annular clamp ring 44 1is
fitted on an end portion of the hub 43 and holds a
circumstantial edge portion of the disk 20. Thus, the
disk 20 is fixed to the rotor and supported for
rotation integral with the rotor.

An annular permanent magnet (not shown) is fixed
to an end portion of the rotor on the side of the
first shell 10a so as to be coaxial with the rotor.
The spindle motor 22 has a stator core attached to the
first shell 10a and a plurality of coils wound on the
stator core. The stator core and the coils are
located outside and spaced from the magnet.

The carriage 26 that constitutes the head
actuator is provided with a bearing assembly 52 that
is fixed on the inner surface of the first shell 10a.
The bearing assembly 52 has a pivot 53 and a
cylindrical hub 54. The pivot 53 is set upright on

the inner surface of the first shell 10a. The hub 54
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actuator is provided with a bearing assenbly 52 that
is fixed on the inner surface of the first shell 10a.
25 The bearing assenbly 52 has a pivot 53 and a
cylindrical hub 54. The pivot 53 is set upright on

the inner surface of the first shell 10a. The hub 54
is rotatably supported on the pivot 53 by a pair of
beari ngs. An extended end of the pivot 53 is screwed
to the second shell 10b by a fixing screw 56 that is
externally screwed into the second shell. Thus, the 5
pi vbs BEtasaldlwl sypsappedt ed blet hevbir §8 bmdaspedmdof
shells 10a and 10b. The bearing assenbly 52 that
sereara’ga- bedri aytporerdopnfsoFotaredi¥PlesBy isi gerewed

with the spindle notor 22 in the | ongitudinal
di reetFoR 8FCPRE E%@él1é0b1§YTﬁefé§FP9a§€r?8 é@nﬁpﬁ§eés

Zﬂ ?%ﬁéf%?ﬁf%fggkggéﬁgiﬁg%égﬁﬁaﬁ808§?e§a§i3p ThiEhothe
i 6
Oy BB Er8 OLet A1 20 1L B8B8 ReB R L he! FATECS %thsecond

froghdesaimy %Hof t netTﬁeléegf§ﬁg2§sgém§§9pngt%ﬂa%n

an extended en suspension 60 by a gi

poriépRe§NQE §hB¥AYindhgoheddn24si $oeHbkaCEedet Byaside
gi ven head |load toward the surface of the nagnetic

di ski2® byeasppniibg hotee 20f ihhehsuspagstaaif@l A

voi ce coil 64 that 20 constitutes the VCM 28 is fixed

I ntégratctyohoofhehesupperiOfrane 62. The VCM 28, which

serves to rotate the carriage

The carriage 26 comprises an arm 58 extending
from the hub 54, a suspension 60 in the form of an
elongate plate extending from the distal end of the
arm, and a support frame 62 extending from the hub 54
in a direction opposite from the arm. The magnetic
head 24 is supported on an extended end of the
suspension 60 by a gimbals portion (not shown).
The head 24 is subjected to a given head load toward
the surface of the magnetic disk 20 by a spring force
of the suspension 60. A voice coil 64 that
constitutes the VCM 28 is fixed integrally to the
support frame 62.
The VCM 28, which serves to rotate the carriage

26 around the bearing assembly 52, comprises a pair of
yokes 63 and a magnet (not shown). The yokes 63 are
fixed on the first shell 10a and opposed to each other

with a gap between them. The magnet is fixed to the

inner surface of one of the yokes and opposed to the
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26 around the bearing assenbly 52, conprises a pair of
yokes 63 and a magnet (not shown). The yokes 63 are 25
fixed on the first shell 10a and opposed to each ot her
with a gap between them The magnet is fixed to the

i nner surface of one of the yokes and opposed to the

10 voice coil 64. Wien the coil 64 is energized, the
carriage 26 rotates betweerr t H® shunt position shown

in FIG 3 and an operating position above the surface
of the magnetic disk 20. The magnetic head 24 is 5
posvbioaedooh &4desWhed thackodfl tHe idi skhe2@iz€de the
solenoid latch 32 that is fixed to the first shell 10a

| at epBsiege €ar rpagéesebekaeens theveauns piesishgnt shown
position, thereby preventing the carriage from novin

f r ot*t REGshdnBNBodnt PBRTES 1PAe PEFALACLINGRTSi then siyrtace

10 the HDD is subjecte any. external force, such as
a Sho E'? FREVPEAS F‘&ég %@chaﬁ@n@%%&ﬂﬁr 1§88 &% arp

menber .70 and a tab ,72. The.ra r 70 is .fixe
ToBeE: faeRBd Bpf doals rPRS cr TR, BRTRe B0 2l X Stne

o | i Enéfie 165 afd

P RBLElogRPRSLLE SRS cREE! BCERkBI9 RAL! R oT Shida 10a

end18tchBs sHePeRSk9AGBO28NENSEr Y8S 3% edN teNGRHG RGunt
nmenber. The ranp nmenbér 70 is forned by bending a

pl apesirat ehj akhardbhapraveagpnguthaceard ithat feam @ving

20 engaged by the tab 72. Wen the carriage 26 rotates

fr ofirdhethanshupér ppbetdabnpant ithe obetrlae icigskpo2q ttion if
the HDD is subjected to any external force, such as a
shock.

The ramp load mechanism 30 comprises a ramp
member 70 and a tab 72. The ramp member 70 is fixed
to the inner surface of the first shell 10a and
situated opposite the peripheral edge portion of the
magnetic disk 20. The tab 72 extends from the distal
end of the suspension 60 and serves as an engaging
member. The ramp member 70 is formed by bending a
plate material and has a ramp surface 73 that can be
engaged by the tab 72. When the carriage 26 rotates
from the inner peripheral portion of the disk 20 to
the shunt position outside the disk, the tab 72
engages the ramp surface 73 of the ramp member 70.
Thereafter, the tab 72 is pulled up along a slope of
the ramp surface to unload the magnetic head 24. When

the carriage 26 rocks to the shunt position, the tab

72 is supported on the ramp surface 73 of the ramp
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t he shunt position outside the disk, the tab 72
engages the ranp surface 73 of the ranp nenber 70.
Thereafter, the tab 72 is pulled up along a sl ope of
25 the ranmp surface to unload the nagnetic head 24.
When the carriage 26 rocks to the shunt position, the
tab 72 is supported on the ranp surface 73 of the
ranp - 11 nenber 70. Thereupdd, the nagnetic head 24
is kept off the surface of the magnetic disk 20. The
substrate unit 34 has a body 34a that is forned of a
f | emelbberpiDnt e@therecpoh, boderdmaghe thaodheas 24a iiss kept
fixed to the inner surface of the first shell 10a.

El eefforhe evnpamenes, thachagsethe Hagdk LOG- a
tenperature sensor, etc., are nounted on the body Sﬁ?.

The subsLP&t EURRILEa3E NAd ta Sfand st Pefiosive 34a rithed
circuit hoard (hereipafter .referred to ,as a nmain_FPC

0 SHbeHap tost ua8 P PEABEBaS LSF4L AR B RN ddh Sompdy
of 4he yai p;ERC 28D [ gonnected Lo that par ol NG a1
carrrage 2 Fch® s7Si tuatéd °néaf “the beari ng

g;zfggly.égecEBBBEErcoﬁggngﬁkgndsgcﬁngﬁthEh%egﬁ %ﬁ

b is connected electrically to the nmagnetic dad

15 24np¥ratGabl gehBet,shewn) Hhat mbankecaled t Ry 34a.
arm 58 and the suspension 60. A connector 34c for

connret kaBsWrhhet BaicoBUr hsChr gliih Boakdpl2 ipTinted

nount ed on the bottom surface of the body of the

subsiratétubpbrd4.(h&éheicafinect aefé4ceds texpasad Mad 2 FPC)

the nmounting surface 11 of the first shell 10a through
34b that extends from the body 34a. An extended end
of the main FPC 34b is connected to that part of the
carriage 26 which is situated near the bearing
assembly 52. Further, the extended end of the main
FPC 34b is connected electrically to the magnetic head
24 by a cable (not shown) that is located on the arm
58 and the suspension 60. A connector 34c for
connection with the control circuit board 12 is
mounted on the bottom surface of the body of the
substrate unit 34. The connector 34c is exposed to
the mounting surface 11 of the first shell 10a through
an opening in the first shell.

As shown in FIGS. 2 and 4, the control circuit
board 12, a printed circuit board, is a rectangular
structure that is substantially equal to the mounting
surface 11 of the case 10 in length and widﬁh. The

mounting surface 11 of the case 10 is formed having

circular protrusions 70a and 70b that correspond to
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an opening in the first shell. As shown in FIGS. 2 and
4, the control circuit board 12, a printed circuit
board, is a rectangular structure that is
substantially equal to the nmounting 25 surface 11 of
the case 10 in length and width. The nounting surface
11 of the case 10 is fornmed having circular
protrusions 70a and 70b that d@rrespond to - 12 the
spindle notor 22 and the bearing assenbly 52,
respectively. The control circuit board 12 is forned
having spiodlarmopeni Afsardatardbé2lbinhat seembéypdid
to the protrusions 70a and 70b, respectively. Four 5
CornéﬁpQGEnghS ofThhecehtcgﬂtC@@audtlboamé 8Bl igudloymed

cut at, e.g., 45 degrees to each sid
i naheV gl Pyrﬁaiﬁn‘fnepeﬁlﬁaﬁt i/ 8As ang. 7Abprtbﬁa| coy regpond
electrgﬂlc co onents nnect or

mouhf el BnPF RE E?FBHthééaFBdlﬁg FuFFﬁBFCZéVFﬂéxibFQur
10 poipLedogticult Bpapd 78 tar; el getrical, gomnegtigne),

bet vveen and "an “ext erna Ice 1S connec

the girgpit b ard4gzgogggb§2g5a cgu%ﬁggonbgge short

side of the ¢Préuit urality of

conpegt 9t gLl Mynabsm/RoRES EBEHE@n9n7WtS axtended ieRdor
15 The control "circuit board 12, constructed in this

Mangeectksno¥eebappaenes theanauat cBgnseitbace 11bref
the case 10 and screwed to the first shell 10a wth

screesntAd bthi shescdenaitt beaedr ¢di.t Poattiel,2al £lexible

| ocated with its four sides aligned or coincident
printed circuit board 76 for electrical connection
between the HDD and an external device 1is connected to
the circuit board 12. It is drawn out from one short
side of the circuit board 12, and a plurality of
connector terminals 75 are formed on its extended end.

The control circuit board 12, constructed in this

manner, is overlapped on the mounting surface 11 of
the case 10 and screwed to the first shell 10a with
screws. As this is done, the circuit board 12 is
located with its four sides aligned or coincident
individually with four sides of the mounting surface
11. The protrusions 70a and 70b on the mounting
surface 11 are located in the openings 72a and 72b,
respectively, of the circuit board 12. The connector
71 on the circuit board 12 is connected to the
connector on the substrate unit 34.

The notch portions 77 at the four corner portions

of the control circuit board 12 are situated
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20 individually with four sides of the nounting

surface 11. The protrusions 70a and 70b on the

nmounting surface 11 are located in the openings 72a

and 72b, respectively, of the circuit board 12. The

connector 71 on the circuit board 12 is connected to

the 25 connector on the substrate unit 34. The notch

portions 77 at the four cornei3portions of the

control circuit board 12 are situated 13

corresponding individually to the four corner portions

of ¢deremportdigg sinflacedddl1lFhus, theefbour coonper portions

portions of the nounting surface 11 are exposed to the

outsf dehev ndont inei pgraver &Y. byThhé,cth@ufpuﬁoépanfz

5 The corner portions of the case 10, incl uding

f ouror k% e c%?ﬁemOEBF%P%n§U6faFﬁeiﬁoaﬁﬁlﬁép§8?§a58 the
constitute retajni

hoI%%E%P%%gwkgg%Xﬁn?ﬁbﬁ? doRehet b hehgrerRat; poard 12,
12. 10 As
hoI h%oc?gne¥o?%2 9gﬁs{§eF£gB 1sgngpr 136?p8§E5'@%e four

SGCOI’]

%§é§688 Q§t$8§9t§g§ EStgs an neyhgoggregcghql,

cas OWI’] In

bre@ﬁ@i@ﬂduéiigrco§3th§u@éo¥ég§§nhﬂgtE@r%@%ﬁslaBtQor
renove dust nol st ure gas Cor‘r'ponents etc from

outisbreimgrthél eukagwibhoutheonasetlRithr eughctibeuit

breathing hole 80. Arecirculation filter 85 is also

pravoaed ih.the case 10 to collect dust produced in

the case due to

As shown in FIGS. 1 and 2, a breathing hole 80 1is
formed in the second shell 10b for communication
between the inside and outside of the case 10. As
shown in FIG. 3 and FIGS. 6 to 8, a breathing filter
82 is provided in the case 10 to remove dust,
moisture, gas components, etc., from outside air
flowing into the case 10 through the breathing hole
80. A recirculation filter 85 is also provided in the
case 10 to collect dust produced in the case due to
operation of movable parts.
The breathing filter 82 has an envelope 84 which

has air permeability and in which a storing portion 83
is defined, an inner tube 86 arranged in the storing
portion and defining a passage passing through the
storing portion, and a collecting material 87 filling
the storing portion around the inner tube. The

envelope 84 has a flat base 84a fixed onto an inner

surface of the second shell 10b, and a cover 84b fixed
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operation of novable parts. 20 The breathing filter 82
has an envel ope 84 which has air perneability and in
which a storing portion 83 is defined, an inner tube

86 arranged in the storing portion and defining a
passage passing through the storing portion, and a
collecting material 87 filling 25 the storing portion
around the inner tube. The- efddel epe 84 has a fl at

base 84a fixed onto an inner surface of the second
shell 10b, and a cover 84b fixed - 14 to the base and
def toi hget hesst endngefidntingnt88. stTheinbagper84an €3. The
formed of, for exanple, a polyester film and the
coveasg4B4psipofrenedf off,ofoexanptnelea rapedivals et ¢ lm,
has air perneability, such as

po|9P€thﬁ|aeV8étﬁ§%ehé fWH@eénvépo§@r8&Xﬁ@§l§ f Pat

orn1€nd.|i H tially Csha as a whoh The
o “Fbelogs “Bha el BSﬁWﬁﬁﬁﬁAFng AR e
ot ﬁé‘%‘fgﬁgtﬁg“&?ﬁ%g%g&?? Boo1 iR ehvesens Bl st ay f1at

stog,pg RARtEQENg ggstgn@ﬁaﬂmgvg gggpgg gxt endshia the

storing portion substantlally in

para'|e|TWthn%e§U%L%%e8%fh%@eoﬁ%g%%H'%dﬁdﬂﬁf@%tﬂd@ with
addition, the inner tube 86 extends substantially in

an ghe- shaaealﬁgahaléoemlaEthéAbacbha gagnet 1opdiagld the
15 20. It is to be noted that the inner tube 86 may be

f or oedenf eadnmatetihgl anhbahlbasgai whpehnmegenlsi tiy. ther

exanpl e, particulate activated carbon is used
storing portion 83. The inner tube 86 extends in the
storing portion 83 of the envelope 84 substantially in
parallel with a surface of the magnetic disk 20. 1In
addition, the inner tube 86 extends substantially in
an arc-shaped state coaxially with the magnetic disk
20, It is to be noted that the inner tube 86 may be
formed of a material which has air permeability.

For example, particulate activated carbon is used
as the collecting material 87 filling the storing
portion 83. In stead of activated carbon, alumina
particles, a fibrous substance or the likelcan be used
as the collecting material 87 depending on what to
collect.

The breathing filter 82 is fixed to the second
shell 10b by affixing the base 84a to the inner
surface of the second shell 10b, and the bréathing

filter 82 closes the breathing hole 80 and faces the

surface of the magnetic disk 20 in the case 10. The
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as the collecting material 87 filling the storing
portion 83. In stead of activated carbon, alum na 20
particles, a fibrous substance or the |i ke can be used
as the collecting material 87 depending on what to
collect. The breathing filter 82 is fixed to the

second shell 10b by affixing the base 84a to the

i nner 25 surface of the seeond5shel|l 10b, and the
breathing filter 82 closes the breathing hole 80 and
faces the surface of the magnetic disk 20 in the case
10.bifbethidd fbietatrhBAgiki brean82di soafeapgedrtte bdcehe
parts of the surface of the magnetic disk 20 except
forsarteneraf tharmaghethe dagkeflcedicskt Keoreaacpartiral
corre;gonding to the clamp ring 44 and except for an
areR2fiepé the Bagariiagdisk,i heredengatihecpagasvonding
head 24 noves, that is, to face the mpjority of the
sur FAcknof CLABP RaBfeffc2BAsRXCFRE S6EsPBeddFR WheEK the

h b d into th t hi fil 82 f th
neccBEtadost ORGSR TLLGh 8 FOEte e
80 t h ' ' t , d

20 1LY, PLRUSE LR RERIRac kD e gl e B, and

83.mdfh8edust yand, the like in the outside air stick to
an inner surface of the inner tube 86 and are thus

col | ect edhuhbliesi8epassi RaithAr aughpkhe passagdentthene

outside air which has flown into the storing portion

83 mreéathinw aidusd 82 from the outside of the case 10
through the breathing hole 80 flows through the
passage in the inner tube 86, and flows out from the
outlet 81 into the storing portion 83. The dust and
the like in the outside air stick to an inner surface
of the inner tube 86 and are thus collected while
passing through the passage. The outside air which
has flown into the storing portion 83 will flow around
the collecting material 87 which collects the moisture
and gas components in the outside air. The outside
air thus cleaned is discharged from the cover 84b of
the envelope 84 into the case 10. The outside air
which has passed out of the outlet 81 of the inner
tube 86 into the storing portion 83 reaches almost
everywhere in the storing portion 83, and is then
discharged into the case 10 through the cover 84b.

On the other hand, the recirculation filter 85 is

fixed onto the base 84a of the breathing filter 82

outside the storing portion 83, and is configured



10

15

20

25

the collecting material 87 which collects the noisture
and gas conponents in the outside air. The outside

air thus cleaned is discharged fromthe cover 84b of
20 the envelope 84 into the case 10. The outside air
whi ch has passed out of the outlet 81 of the inner
tube 86 into the storing portion 83 reaches al nost
everywhere in the storing portlicon-83, and is then

di scharged into the case 10 through the cover 84b. 25
On the other hand, the recirculation filter 85 is
fixEdtegraltyewbahetﬁéabméathénbréaﬂhbmg f Thieer 82
outside the storing portion 83, and is configured - 16
i ntegrarrylatinnt helbersabhi hQSf,u foar ex3pple, a flat

recirculation filter 85 has, for exanple, a flat
tr|BHbﬁP%Pl§ﬁaEBaPSndaP§ &Po?F@@édﬁﬁ étcérﬁ@Fn@F Offe the
second s b, .The recirculation f||t r.85 h
PG S o TR IR S I TN R TR L
and 'brﬁgﬁ%ﬁe Co%tln bernBSr %% 85 flde h%nc%Q%r 84b,

bask nenber | 8¢ 'ng me orms

col %ﬁ&t 5ngs sy 5&@%;»%%8@%39@%@3 x,l'd%dp%f alt'{%'

the surface o netic

eXt@QQé NgesyBst anghal by1h Bcpahgl h@hb\énrt l@zalfbfrlmgwa
produced by rotation of the magnetic disk.

CO|b@ELéBQlH§”§@Ef88eI§xE@hH§ﬁg0Eub%QénQ&éHBgean parallel
pol ypropyl ene. The recirculation filter 85 thus

contighredeusesfhhe odl ket nagneedherdi8® 0O ,cahlagctisl5

and retain dust contained in airflowwthin the
extending substantially in parallel with airflow
produced by rotation of the magnetic disk. The
collecting member 92 is formed of, for example,
polypropylene. The recirculation filter 85 thus
configured uses the collecting member 92 to collect

and retain dust contained in airflow within the

case 10.

According to the HDD configured as described
above, the dust, moisture, gas components, etc., in
the outside air drawn into the case 10 through the
breathing hole 80 can be collected by the breathing
filter 82, while the dust contained in the airflow
within the case 10 can be cqllected by the collecting
member 92 of the recirculation filter 85. This makes
it possible to increase the degree of cleanliness in
the case 10 and to improve reliability.

The breathing filter 82 has the envelope 84 and

the inner tube 86 arranged in the envelope, has a flat
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case 10. According to the HDD configured as descri bed
above, the dust, noisture, gas conponents, etc., in
the outside air drawn into the case 10 through the 20
breat hi ng hole 80 can be coll ected by the breathing
filter 82, while the dust contained in the airfl ow
within the case 10 can be collected by the collecting
menber 92 of the recircul atioda7fi Hter 85. This nmakes
it possible to increase the degree of cleanliness in
25 the case 10 and to inprove reliability. The

br ebvtmngahdl fer d88pbasdt he €avel the Bdjamdtyt bé itheer
tube 86 arranged in the envel ope, has a flat 17 form
andsiusfadcepofetheompgnetinedirakoPty dherhéorsur badead
of the magnetic disk 20. Therefore, a dead space

bet fle@fct Retaghethe @agne§epfaéékaﬁurﬁﬁéecagé thﬁn@ﬁse
surface can he effect] vel¥ﬁused to arrang

e
br eatAThg®Fr HEEF 827 8Rd® Ecﬁﬁgﬁﬁﬁl éeﬁltPePrEéHgﬁethe

sur P oF it "nBunE 5t 261 Podt TG RaFari A ST iineEngan be
br gt bi-pge Ll L7 5 920and | mp E°¥ﬁu8OFBQEHbTEeEQPQQEL&EYa

aresult, 1t Is pOSSI |l e to Increase t egree o

10 sk 2201 BREShBuhRe a8 10+ ThE ﬁS%bEEHhaEWOQn the
filter 85 is fixed to and integrated with

br egtbapgihe! ELLL82. 8§haﬁdahh9w@veteelmée@&hgnaabbb&@&ty.

82 and the recirculation filter 85 to be handl ed as

oneAsoapoasult, and it psspdbsebke increase the degree of
cleanliness in the case 10.

The recirculation filter 85 is fixed to and
integrated with the breathing filter 82. This allows
the breathing filter 82 and the recirculation filter
85 to be handled as one component, and it is possible
to reduce an installation space in the case 10 and
facilitate assembly.

As understood from the above, there can be
obtained a compact HDD in which the degree of
cleanliness is increased.

An HDD according to a second embodiment of this
invention will be described. As shown in FIGS. 9 and
10, according tc the second embodiment, a
recirculation filter 85 is fixed to an outer surface
cf the cover 84b of the breathing filter 82, and is
located to overlap a storing portion 23. The
recirculation filter 85 does not have any base plate

and only has the fibrous collecting member 92, and
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15 to reduce an installation space in the case 10 and
facilitate assenbly. As understood fromthe above,
there can be obtained a conmpact HDD in which the
degree of <cleanliness is increased. 20 An HDD
according to a second enbodi nent of this invention
will be described. As shown in FIGS. 9 and 10,
according to the second enbodilfent, a recirculation
filter 85 is fixed to an outer surface of the cover
84b of the breathing filter 82, and is 25 located to
ovethapcal keoting penbeond23isTHerecetyr Edkati bp the
filter 85 does not have any base plate and only has
t hec®V®¥ oddPcol | ecting member 92, and - 18 the

coIIectlng menber 92 is dlrectlé fixed to the cover
84b. TheTR®l FettPREIRENBENPSS PS £6r hedMEE BE REcarc-

sha ed and fl a and e t ends Ion t he cover 84b. The
PPReE | Hy <heSPR A SR H Y e PaatFﬁa SaVPac84b.  The

ﬁé;ﬁil? dfé‘é’sé%%%%!ﬁ L85 Ena %éegﬁ Banirgefs

par@Aé@AdiﬁgtQ§b§£££t9ﬁa@ yeediby t etE t@hk@ c®f of the

the magnetiCT dis e co cting ne orne

10 mdgné©fcexaspl 29, p@ha@rggyl@ﬁeenamﬁ?rsgbé@ah@&hqny
filter 85 thus conflgured uses the collecting nmenber

92 pargdléectoater gi af Dodustodabkdi bedthe tbeaaivhl oW

within the case 10. The recirculation filter 85 nmay
the magnetic disk. The collecting member 92 is formed
of, for example, polypropylene. The recirculation
filter 85 thus configured uses the collecting member
92 to collect and retain dust contained in the airflow
within the case 10. The recirculation filter 85 may
comprise a base member.

In the second embodiment, configurations of other
parts in the HDD are the same as those in the first
embodiment, and the same reference numerals are
assigned to the same parts in the first embodiment and
those parts will not be described in detail.
Functional effects similar to those in the first
embodiment described above can be obtained in the
second embodiment. The collecting surface of the
recirculation filter 85 can be enlarged to improve the
collecting capability.

This invention is not limited directly to the
embodiments described above, and its components may be

embodied in modified forms without departing from the
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conprise a base nenber. 15 In the second enbodi nent,
configurations of other parts in the HDD are the sane
as those in the first enbodinent, and the sane
reference nunerals are assigned to the sanme parts in
the first enbodi nent and those parts wll not be
described in detail. 20 Functional effects simlar to
those in the first enbodi rentt9descri bed above can be
obtained in the second enbodi nent. The collecting
surface of the recirculation filter 85 can be

enl acged ¢p spproveofheheoliheenhthgncapabirkhey, 2arIbus
invention is not limted directly to the enbodinents
destribetiiabsveayvahd madecbppenéhablypaygobbinénbodi ed
in nodified forms wi thout departing fromthe 19 scope
or BpRERrLibY PRecPhyenenda. dFgFrhepd Var Fepgection with
inventi?ns nagabe nmade by suitably conbinin

. g_a
pl uFBfi 9T BPOLBAPBHEALAMEREEr | bEATI AXEBRMECt PERSWPLH the

conFORBRT AECOPaPhY L8 LR Rbr bgor G BASHDRENTE iy ™Y
ai 178 ShECkatbn RERPE gt Re EORBPRERCReFERgelRg v

Cbnﬁikkéiéﬂﬁaémﬂﬁaﬁﬁ%ﬁ£§ HégtBS BBSB&EEan L Leh2ad

[
t he recirculation ter are not Mmted to those 10
descri bedohBtihatabaye fabedineRt & 2Rd ¢2R R iGRARIedcr

as necessary. The nunber of magnetic disks is not

li mah@dthe eseirandac@bnbeilBereasednas Nemessar Yo those
described in the above embodiments, and can be changed
as necessary. The number of magnetic disks is not
limited to one, and can be increased as necessary.
The number of heads is not limited to one, ‘and can be
increased as necessary. The size of the magnetic disk
is not limited to 0.85 inches, but may be 1.0 inches,
1.8 inches, 2.5 inches or other size.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general invention concept as

defined by the appended claims and their equivalents.
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The nunber of heads is not |limted to one, and can be
i ncreased as necessary. The size of the magnetic disk
15 is not limted to 0.85 inches, but my be 1.0
inches, 1.8 inches, 2.5 inches or other size.
Addi ti onal advantages and nodifications will readily
occur to those skilled in the art. Therefore, the
invention in its broader aspeé@ls i-=s not limted to 20
the specific details and representative enbodi nents
shown and descri bed herein. Accordingly, various

nodi fications may be Wighle WbtOLAIMHRpaABting fromthe
spirit or scope of the general invention concept as
defi ned By t Redadppengadcel giompramsdndiei r equi val ent s.
20 WHAT IS CLAIMED 1S: 1. A disk device conprising: a
case havPn§28f BRYBEL SBalkddositr serded &g udtavhiendrgh
bre thlng holﬁ; a gLsk-ghipqd recordi ng medi um

ar r 3RgeaYi ARt RECBLEENI @Pi-Fé not or which is provided

in the cgsgigﬂdshggi%h su%ponts and,.rot ates t he

recording medium cPRSad WHIFCH "FefForiY BHFEARRT ot the

proggssing on 10 the recording medium a head
actuator which is arranged in the case and supports

the headat arbgcpvable wwilh respeelviled N8 dHec UM %nd
medi um and a breathing filter provided in the case,
which supports and rotates the recording medium;

a head which performs information processing on
the recording medium;

a head actuator which is arranged in the case and
supports the head to be movable with respect to the
recording medium; and

a breathing filter provided in the case,
the breathing filter including an envelope which has
air permeability and in which a storing portion is
defined; an inner tube which is arranged in the
storing portion and has one end communicating with the
breathing hole in the case and the other end having an
outlet, the inner tube defining a passage through the
storing portion; and a collecting material filled in
the storing portion and around the innér tube.

2. The disk device according to claim 1, which
further comprises a recirculation filter which
collects dust contained in the airflow, is arranged in

the case and has a collecting surface extending

substantially in parallel with airflow produced by
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15 the breathing filter including an envel ope which

has air perneability and in which a storing portion

is defined; an inner tube which is arranged in the
storing portion and has one end conmunicating with the
breathing hole in the case and the other end having an
20 outlet, the inner tube defining a passage through

the storing portion; and a c8lleeting material filled
in the storing portion and around the inner tube. 2.
The di sk device according to claim11, which further
conpvtsesom.méctmeutatbo@ihglmediumich 25 collects

dust contained in the airflow, is arranged in the '
case and3hasTbec@#Eécﬂﬁﬁgc§uﬁﬂ§@édéﬁgeﬁélﬁéalm 2, wherein
substantlall arallel with airflow produced by -

21 l?%t%ff‘{% @E t?%c%F%?ﬁ’@l%dtheé hfrﬁeadPé&e flxed

deV|ce accordin wher ei n envel o

glaime. e
the rb?%a%.h@n?ﬁw 1l "hE bt PRRB S8 5 GRVRRnELed
Surégcgh@f%£95 c& é?infﬁ?t@hgogg %gésﬁortggnt gdb%%ving

definin e stor 'on an arr

peryeabid j Y.y, e di sk device accordlng to claim 3,
erelﬁb Ihear%emr%ulatlon filter is fixed onto the

base of the rTheeaibkngelittebecaPdihg £6rBBEim 3, wherein
integrally with the 10 breathing filter. 5. The di sk

devilee secdrcduhgtioncthlited, ivwheiged ohBe the base of the

recirculation filter is fixed to the cover of the

br datdvitigidg | fektemndand forfredmedt égtabkyliit ithethe
breathing filter.

5. The disk device according to claim 3, wherein
the recirculation filter is fixed to the cover of the
breathing filter, and is formed integrally with the
breathing filter.

6. The disk device according to claim 2, wherein
the recirculation filter has a plate-~shaped base
member, and a fibrous collecting member provided on
the base member and forming the collecting surface.

7. The disk device according to claim 2, wherein
the recirculation filter has a fibrous collecting
member forming the collecting surféce.

8. The disk device according to claim 1, wherein
the case comprises a first shell mounted with the
drive motor, the recording medium and the head
actuator, and a second shell facing a surface of the

recording medium, and the breathing filter is fixed to

an inner surface of the second shell and faces the
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breathing filter. 15 6. The di sk device according to
claim?2, wherein the recirculation filter has a

pl at e- shaped base nenber, and a fibrous collecting
menber provided on the base nenber and formng the
collecting surface. 7. The disk device according to
claim?2, wherein 20 the recirculation filter has a
fibrous collecting menber-fokl&i ng the collecting
surface. 8. The di sk device according to claim1,
wherein the case conprises a first shell nounted with
t hesudfage abtbhe trheordtongdinagimedi um and t he head 25
actuator, and a second shell facing a surface of the
recor di ng- medhanfliakdderéchr eachitAgnpi tpeclpdmf Bxehegein
an inner surface of the second shell and faces the 22
surfagePbrethe"Pet ot BPRgl fredF GAT 989 ¥ReTarskthevrratace

SoegEaLAg, bop8kd l?ﬂemsﬁhFQCSXCSPQtﬁarrgigﬁﬁgﬁaih%gﬁa
except JL_QEOJ@%E]QQE%'?{%J.Bﬁ 8f 2R g@salggggge@gﬁgggaa%ves.

and an area noves evi ce

accordi ngpt o | | 2aSe S ~fQr to
nave a | eaginoar Sbos d"%’%%‘:%nﬁg‘ﬁ%?d% s ilont 24

nﬂ1wﬂéreihetﬂéSEagéVh5ef@@ﬁéﬁdtﬁghbeechaﬂgh%th 4@ about
wherein the recording nediumis forned to have a
di apeten ofid0a8didbrhes. about 24 mm.

11. The disk device according to claim 1,

wherein the recording medium is formed to have a

diameter of 0.85 inches.



