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; e3ec_La@. c6dcTc j Es Dl SK APPARATUS AND FI LTER FOR DI SK APPARAT
BACKGROUND OF THE | NVENTI ON The present invention relates to mmmm\ @@\ “
apparatus, 5 particularly, to a disk apparatus having a chem

arranged within the casing and to a filter for a di sk apparatus. [=ms9159*
general , a disk apparatus, e.g., a hard disk drive (hereinafter referred to
as "HDD') conprises 10 a magnetic disk, ajspindle notor for

magnetic di sk, a magnetic head for perform ng read/mwrte of JIN
fromthe magnetic di sk, a head suspension assenbly for supporti ng

novi ng the nmagnetic head and & ﬁ\fgﬁl fogr 9 v é\ﬁ&mbhead 15 suspensr on

assenbly. These nenbers of the HDD are house casing of a

substanti al |y fyefureip gArsd Fiie tANTS . rl Bl er G SeT 9 AdvArdgrisdich a hermetic
structure, it is possible to stabilize the flying novenent of the magnetic
head rel ative to the nmagnetiga2RcrROSKD dori NGEt hevERadoOMr it e operation. |t
Is also possible to prevent dust or the like fromentering the casing.
However, where the Thsipgessnof irsudast b i aélytas heo netd skt apicdtaeuss
descri bed above, a difference 25 is generated between the inner pressure of
t he HDDZand t hmmut@rlatpsphera cdislesapparathen hadrel g erltemical

filter arranged within the casing and to a filter for
a disk apparatus.
In general, a disk apparatus, e.g., a hard disk
drive (hereinafter referred to as "HDD") comprises
10 a magnetic disk, a spindle motor for rotating the
magnetic disk, a magnetic head for performing
read/write of data in and from the magnetic disk,
a head suspension assembly for supporting and moving
the magnetic head, and a VCM for driving the head
15 suspension assembly. These members of the HDD are
housed in a casing of a substantially hermetic
structure. In the case of having such a hermetic
structure, it is possible to stabilize the flying
movement of the magnetic head relative to the magnetic
20 disk during the read/write operation. It is also
possible to prevent dust or the like from entering
the casing.
However, where the casing is of substantially
a hermetic structure as described above, a difference
25 is generated between the inner pressure of the HDD and
the outer atmospheric pressure when the ambient

temperature is rapidly changed, with the result that



tenperature is rapidly changed, with the result that - 2 the casing
tends to be danaged. For preventing this problem the casing is provided
with a fine air hole through which the inner space of the casing is allowed
to communicate with the outer atnosphere. Also, 5 a chemcal filter for
preventing dust or gaseous conponents fromentering the casing fromthe
outside is nounted to the air hole. In_geperal, an activated charcoal is
used for formng the chemcal filter of this type to enable the 10
activated charcoal to trap the gaseous conponents by utilizing the
neutralizing (i,0ni ci i n Ld a | .. For. exanpl e,

if the HDD has&rg@n %Sr%r?&v%%rgﬂ%b% Vﬁ% %%@a@%% i fﬁgrt ﬁ%%ra Jl'.lrl’l @ﬁ]ﬁ%ge of

about 10C {akas, @ AR, 4 N6 O AL AP Y1488 WL d5rAROUL D o £diB of Lhe

outer air flo rough the air nto the casing, as apparent fromthe

Charles' |aw thieo @M afnaél fAOWM Ml s NEPatHEs £a81HA0-PESSES: § hE PLUGhe & he
chemcal filter wwthout fail, with the result that the dust and gaseous

conponents W ttd ncdiurlc Ot afi @h I 12 ot f @PPeEnbyphdee chenisg) filter. In
general, it is undesirable for an acidic gas to be present inside the HDD.

Particulmarly, sutiehicaDnsibter afisorpesvont ihg gast soof giveold®D and are
unlikely to be desorbed so as to give rise to the problemthat 25 the parts
of the HDD ar ecaapromweiets firom semioesiner ede reasomabfeomotiedentss el 1dhat t he
sul fate ions adsorbed on the parts of the HDD are derived fromthe hydrogen
- 3 sulfide ingigntedithy theniheholeer air. Hydrogen sulfide is chemically
stable and is unlikely to be ionized, with the result that the activated
charcoal fails to tfapdaperagenaBupetvateds cherepalyis|used| fofis t hat

hydrogen sul fide enters the HDD w t hout being trapged bg t he chem cal
filter so as tPPHeIREcthe e Rt nfhltee MHDFPHdF PRt ubRelake efR@r i ng
the HDD is low in reactivity under roomtenperature and atnmospheric
o esourd * HoneRT Ve FSe dnateonl T Dok PR oo s €080 o P GER BE SP¥r gh
tenperature andt h%g@ hHh'QAtytrhydgg en sulfife be {ns t.0 Qe oxi di zed
into sul fur dioxtde“Hn , t%en‘? Fht o Sl ?uH%n%t% dFe?? Jscﬁ%ul?%l Behoted t hat

sul furic acid Lg; bi gk vaf SRAYE, anfhr {BiSnp18, a1 EaENEdbd hhe ghrfaces of

inner volume of 15 cm3 and if a temperature change of
about 10°C takes place during operation of the HDD,

15 about 0.5 cm3 of the outer air flows through the air
hole into the casing, as apparent from the Charles’
law. The outer air flowing into the casing passes
through the chemical filter without fail, with the
result that the dust and gaseous components within the

20 outer air are trapped by the chemical filter.

In general, it is undesirable for an acidic gas to
be present inside the HDD. Particularly, sulfate ions
are adsorbed on the parts of the HDD and are unlikely
to be desorbed so as to give rise to the problem that

25 the parts of the HDD are corroded. It is considered
reasonable to understand that the sulfate ions adsorbed

on the parts of the HDD are derived from the hydrogen



15 parts of the HDD. Sulfuric acid once attached to the parts within the
HDD is scarcely desorbed, with the result it is highly possible for the
parts of the HDD to be corroded by the attached sulfuric acid. BRIEF
SUMVARY OF THE | NVENTI ON 20 An object of the present invention, which has
been achieved in view of the situation described above, is to provide a

di sk apparatus capable of efficiently elipginating the gaseous conponents
such as hydrogen sul fide, anmoni a and nitrogen nonoxi de so as to inprove 25
the reliability of the disk apparatus, and a filter for a di sk apparat us.

According to aguBeRest i Ohs tEemPEESEPbmi INENLHOBr air.4 Which has been
devel oped for achieving the objett noted above, there is provided a disk

appar at us, CO”DriSiHQdﬁo@@ﬁOéuEQDaégyéeéhéﬁiéﬂppgrEtaﬂﬂedéhaeig di sk; a
head configured to read information fromthe disk; a casing 5 of a
substantial ly ineTtieéig 6 rivet Lowized) chi tiousies tdeullt skhat hehaotor, and the
head; and a filter arranged within the casing; wherein the filter includes
an oxi di zi ng agenivaoed acmengod hef @kl sli zedt nap shydoopenest 5fadel serving to
oxi di ze the gaseous 10 conponents and a trapping agent for trapping the
acidi c das oxieffedieytine oktdfelhgwagemat Wydidvgern $oifidei sktapparat us
according to another aspect of the present invention, conprises an

oxi di zi ng agentheofPRi wi Hycwkikieved Wezrpedoayorlent shemicakr fiheusseo
oxi di ze gaseous conponents in_a casing of the disk apparatus) and, a

t rappi ng agenta%u%?é??e@c?%m¥%%t?¢e%}%%h¥ e R al k¥drogenrsetbideng the

aci di c gas oxidized, ent. Additjonal jobjects and

d. by th 1 djzi
advant ages of TheSptede 3 n%éhfg%ﬁ Wi FFaBEI LY f RERL i FOPRe description
whi ch foll , i t_will._b bvij f th i_pti b
o 7O ove g n e ottche oky use om b doscelatlof, Bl b
th t i i i t ai th
ot PUrEETL | YEGHAO ENROBEELL 250, FC-00 R NE DY TRaBe £ Qlo L 12

-5 BRI EF DESGR: PTHON, O TE SEYERN a M GU5 O THE. DRAVIAG Thepacconpanyi ng
drawi ngs, which are incorporated 1 n and Constitute a part of the
specification,oxidized into sulfur dioxide and, then, into sulfuric
acid. It should be noted that sulfuric acid is highly
reactive and, thus, is attached to the surfaces of the
15 parts of the HDD. Sulfuric acid once attached to the
parts within the HDD is scarcely desorbed, with the
result it is highly possible for the parts of the HDD
to be corroded by the attached sulfuric acid.
BRIEF SUMMARY OF THE INVENTION
20 An object of the present invention, which has been
achieved in view of the situation described above, is
to provide a disk apparatus capable of efficiently
eliminating the gaseous components such as hydrogen
sulfide, ammonia and nitrogen monoxide so as to improve
25 the reliability of the disk apparatus, and a filter for

a disk apparatus.

According to an aspect of the present invention,



Il lustrate enbodi ments of the present invention, and 5 together with the
general description given above and the detail ed description of the

enbodi ments given bel ow, serve to explain the principles of the present
invention. FIG 1 is an expl oded perspective view showi ng an 10 HDD
according to a first enbodi nent of the present invention; FIG 2 is a cross
sectional view showi ng the construction of a—_chem cal filter arranged
within the casing of the HDD showmn in FIG 1; 15 FIG 3 is a cross
sectional view showi ng the construction of a chemcal filter arranged in an

HDD accor di ng (s @ SREON: SD0GY SEOLe AT £5DCa DEESE G| BHENBLAB: Fhed 15 2

cross sectional view show ng t construction o

arranged in anab AceRs b ngstﬁr@vméadaeai)gréigﬁﬁargiuébe_c&hd&?fging a
invention; FIG 5 is a schematic view showng in a magnified fashion the

oxi di zi ng agenhobse &t iHaped o agepbor® ARGl adedei A dDskshenhead filter
according to the third enbodi nent of the present invention; and FIG 6 is a
pl an vi ew schegehfLahtyd stow&gd information from the disk; a casing
5 of a substantially hermetic structure, which houses the
disk, the motor, and the head; and a filter arranged
within the casing; wherein the filter includes an
oxidizing agent containing the oxidized metal
components and serving to oxidize the gaseous
10 components and a trapping agent for trapping the acidic
gas oxidized by the oxidizing agent.

A filter for a disk apparatus according to another
aspect of the present invention, comprises an oxidizing
agent containing oxidized metal components and serving

15 to oxidize gaseous components in a casing of the disk
apparatus; and a trapping agent subjected to the
treatment with an alkali, for trapping the acidic gas
oxidized by the oxidizing agent.

Additional objects and advantages of the present

20 invention will be set forth in the description which
follows, and in part will be obvious from
the description, or may be learned by practice of the
present invention. The objects and advantages of the
present invention may be realized and obtained by means

25 of the instrumentalities and combinations particularly

pointed out hereinafter.



- 6 a nodification of the arrangenent of the chemcal filter used in the
HDD of the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON An
enbodi ment of the present invention, in which 5 a magnetic di sk apparatus
of the present invention is applied to an HDD, will now be described in
detail with reference to the acconpanying drawi ngs. As shown in FIG 1, an
HDD conpri ses a casing 11 of a substantiagl y-hernetic structure, which

i ncludes 10 a case body 10 and a top cover 14. The case body 10 is forned
in the shape of a rectangul ar box havi ng an upper opening, and the top
cover 14 is scregwedrt petbrIc@sENbOEYTER WEVARALPVUERE! by @limSBRAWENGZ SO as
to cl ose the upper opening of the case body 10. 15 Housed in the case body
10 are two magneti cTHeSkScdfipeaghngciragingsa WAYORt htel €6668pOPatBdI UM a
spindle notor 18 for supporting and rotating these magnetic disks 16, a
plurality of nhgnetdcchresidst e farppet fof ntig seadi fMdcdeiab, i nformation in
and out of the 20 magnetic disks 16, a carriage assenbly 22 supporting

t hese magneti cihbasisr20e embodimends |ofivthhe Phefért eimeaéneiomefamded to as
VCM for rotating and determ ning the position of the carriage assenbly 22,
a substrat e uniegeBhemvivhgh atipe qurm@rafi@xeireti% MNwen abevéendred circuit
board (not shown) for controlling the operations of the spindle notor 18,
the VCM 24 and-Reedabdheed cApeaiRbien QfrehRdemodhrets egiven ~  surface

of the bottom | of the case body. 10.. The carri age assenbly 22 includes a
substantially %gi?%dr?%ﬁYebQ%r?ﬁ%l %%e?%?ypﬁEn?+&€%st%§tF%e ¢3®Ral | of

the case body 1Qvand.four sets of head 5 suspension assenblies rotatably
supported by tHe %%5&?%9 assenbly 28. Each of these head suspension

assenbl i es incIudesgfgéﬁ%nggg?gxéggggggdfégggéggggggrngw?%ﬁ$ﬂg£éx28 t owar d

t he magnetic head 16; ongat e suSpensi I Xe ténded

end of {9 the Pﬁﬁlﬂ‘ g’@cofﬁfﬂ? the; nﬁﬂﬂ%‘ﬁé ;&gl?c?%%rrlgx?t | §¢ gﬁﬁ’@t i, he di stal

end portion of the suspension 32 not 0 I nter posed
t her ebet ween. inyention:

FIG. 2 is a cross sectional view showing the
construction of a chemical filter arranged within the
casing of the HDD shown in FIG. 1;

15 FIG. 3 is a cross sectional view showing the
construction of a chemical filter arranged in an HDD
according to a second embodiment of the present
invention;

FIG. 4 is a cross sectional view showing the

20 construction of a chemical filter arranged in an HDD
according to a third embodiment of the present
invention;

FIG. 5 is a schematic view showing in a magnified
fashion the oxidizing agent and the trapping agent

25 included in the chemical filter according to the third
embodiment of the present invention; and

FIG. 6 is a plan view schematically showing



The four sets of the head suspension assenblies are arranged such that two
magneti c heads 20 are 15 allowed to face each other with the magnetic disk
16 interposed therebetween. It follows that, if the carriage assenbly 22 is
swung about the bearing assenbly 28, each magnetic head 20 is noved to a
desired track of the correspondi ng nmagnetic disk 16. 20 The VCM 24 i ncl udes
a pair of yokes 34 fixed to the bottomwakl of the case body 10, a

per mmnent magnet (not shown) fixed to the inner surface of one of the

pai red yokes 34, and a voice coil (not shomn) fixed to the carriage

assenbl y and npyablerhetuean oneol 25 yokaredd andibe parrapent magnet.

If an electric power 1s supplied to t e v0|ce col magnetic field is

generated, W tfi ther nesad tid hate tHSh G R0 resedt _idpSERy, 22 is swing
by the nutual action between the magnetic fiel d generated fromthe voice

coil and the nagnetic fpetdIgEeDepRSERIPTOONtOR PRENBNERNTIBYNEt. On the
ot her hand, as shown in FIGS. 1 and 2, 5 a chemcal filter 50 for trapping

t he gaseous conponemt eevedbhed: | Si thee apitle eS| tevétiei €@si g, wiei€h, a
hydrogen sul fide gas, is arranged on the bottomwall 12a of the case body
12 within the xasAgnetlilc diek dmmrcdiud idf erthdPpresqusiinwredial ase to the
10 substrate unit 26. As shown in FIG 2, the chemcal filter 50 includes a
hol | ow r ect an@RRayiedriidiateriN) fwilkedod bd clesxaimprd, im dgtabetwith esi n.
The opening on the side of gne end of the container 52 fornms a first air 15
passage port SZRLCZARFS He dphiarf YPamelng dirafinge

As shown in FIG. 1, an HDD comprises a casing 11
of a substantially hermetic structure, which includes
10 a case body 10 and a top cover 14. The case body 10 is
formed in the shape of a rectangular box having
an upper opening, and the top cover 14 is screwed to
the case body 10 with a plurality of screws 12 so as to
close the upper opening of the case body 10.
15 Housed in the case body 10 are two magnetic disks
16 each acting as a magnetic recording medium,
a spindle motor 18 for supporting and rotating these
magnetic disks 16, a plurality of magnetic heads 20 for
performing read/write of information in and out of the
20 magnetic disks 16, a carriage assembly 22 supporting
these magnetic heads 20, a voice coil motor 24
(hereinafter referred to as VCM) for rotating and
determining the position of the carriage assembly 22,
a substrate unit 26 having a pre-amplifier, etc.
25 Also, a printed circuit board (not shown) for
controlling the operations of the spindle motor 18, the

VCM 24 and the magnetic head 20 is screwed to the outer



other end of the container 53 forns a second air passage port 54b. These
first and second air conmunication ports 54a, 54b are cl osed, respectively,
by first and second filters 56a, 56b each fornmed of a 20 resin materi al
such as pol ypropyl ene or polycarbonate. These first and second filters 56a,
56b performthe function of perneable Iids and also performthe function of
collecting dust. Housed in the container %2 are a first oxidizing 25
section 58a, a trapping section 60, and a second oxi di zi ng section 58b,
which are arranged to forma three | ayer structure. The first oxidizing

section 58a  suffacd 6F Udes Boc Oxh dvZl DY A0ENE £95e Kb, Z{ Y the gaseous
conponent and is disposed on the first filter 56a in a nanner to cl ose the

first air passage pohé &daridfe s6semdl pxpdi ZhoUugest h0subSbahpehudes an
oxidizing 5 agent for oxidizing the gaseous conponent and is di sposed on

t he second filderirkdhbidal eoemniey dosahiobe 2Hef Seednto athie pasSsE@R port 54b.
Al so, the trapping section 60 includes a trapping agent for trapping an

oxi de gas and walkanflvilthech betvedn 1hearndrSouansetild seclosadoxi di zi ng
sections 58a and 58b. Each of the first and second oxidi zi ng sections 58a,
58b is forned sispemyiof , assenekbep| xotat polwiesyprobadéd bxitee (Co203) used
as an oxidi zing agent. The oxidizing agent formed of a IVA to |IB group
metal 15 pronRBLiHE BIFMINEF eackron of HyeRodesrdustspRnsHomever, in
view of the catalytic function, it is desirable for the oxidizing agent to
be forned of &§° 195 1R ides 130 AT A Y rotibending sTYRR, the, Re, Fe, Oo,

{\Iih’eseRu’ne'ltqgl’ S!D%ea%inglrrésgetar?wa§ ﬁé) POeW;.Ier. ni‘:al'(?e Oglagzr?et?iger?tiaégdlg,onglgati on of

a elongate suspension 32 fixed to the extended end of

10 the arm 30. Also, the magnetic head 20 is mounted on
the distal end portion of the suspension 32 with
a slider (not shown) interposed therebetween.

The four sets of the head suspension assemblies

are arranged such that two magnetic heads 20 are

15 allowed to face each other with the magnetic disk 16
interposed therebetween. It follows that, if the
carriage assembly 22 is swung about the bearing
assembly 28, each magnetic head 20 is moved to a
desired track of the corresponding magnetic disk 16.

20 The VCM 24 includes a pair of yokes 34 fixed to
the bottom wall of the case body 10, a permanent magnet
(not shown) fixed to the inner surface of one of
the paired yokes 34, and a voice coil (not shown) fixed
to the carriage assembly and movable between one of

25 yokes 34 and the permanent magnet. If an electric
power 1s supplied to the voice coil, a magnetic field

is generated, with the result that the carriage



The trapping section 60 is fornmed of 15 ng of an activated charcoal treated
with an alkali. It is also possible to use as the trapping agent al um na
particles, fibrous materials, etc., which are treated 25 with an alkali. On
the other hand, an air communi cation hole 62 for allow ng the inner space
of the casing 11 to - 10 communicate wth the outer atnosphere is forned
in the bottomwall 12a of the case body 18. The chem cal filter 50 is fixed
on the bottomwall 12a in a manner to close the air comunication hole 62.
In the 5 enbodi nent shown in the drawing, the chem cal filter 50 is
arranged such Jdadnd e 2 I'i £ 0NN O3 1 e NALELER &St S8k rosnded, by the

contai ner 52 under the state that " the first filter 56a is I n contact with

the inner surfiace mfgidiei dotiong Wdned2Bed ASrén rese!l voiddecdi1 Sdna@ir 10
passage port 54a of the chem cal filter 50 comrunicates with the air

conmmuni cat i on tod endghdtioutitetdiegéndsdtéd | foom Shte perthihen s acanteta) r
passage port 54b conmmunicates with the inner space of the casing 11 through
the second filter 5&b.th¢ éthéowsandiatas hehawn 15 EIG8ul Ataddi 2si de and
outside the casing 11 through the air comunication hole 62 is allowed to
pass thriough thechdwidahl L¥iterrSGofororraxaipy ethe hgasenes omp@EmEr i ng
the casing 11 through the ajir conmunication hole 62 passes through 20 the
first filter SHRRelNeqd|Ingidyiandioitstde e 5RSinde & r@ppi ng section 60
and the second oxidi zing section 58b so as to flowinto the casing 11
through the setdhFT99%7rsBhhi dgyERS 1 heS REEANIEF Pasthee hotrmyvakk first

oxi di zi ng sectjon 58a, the gaseous conponent contained in the outer air,
e.g., a hydroglle%‘ s‘?ﬁB&Ibee Cgaage, ﬁ?%éj%xf%i"ﬁje’g?ﬁ e BFHTi bl agent so as to
formsul fur digxid r. s fate ion When_ t he. out er - 11 i r passes
t hrough the trlg})%i(%b&ye%ﬂ oﬁl@be,rti% Js%lrf%?l'ﬂ%%%‘%eda%%e s%?fti?ee ions thus
formed gy e tre%qgg%fgkéfﬁhfgafging section 60 by the neutralizing (ionic)

e

reaction with rappi ng agent subjected to the 5 treatnent with an

alkali. It follows Agaéhé‘pﬁ: Pt pfgai 5, {ﬂgr@mi:g%i he; pydr oggn sul fide gas

has been renoved, flows into the casing 11 through the second oxidi zi ng

section 58b anthd NedsLcOKb11dw &F e O8Ih gt N i diBheh et rd e didr f 1 OW Ng

fromwithin 10 the casing 11 into the outside through the air comunication
hol e 62 passesfdfrexgipldie sespithdtid efesStb, tlee sesath@xdili ZAd1g section
58b, the trapping section 60 and the first oxidizing section 58a so as to
flow to the osdaleoDforndeercdsohigtldd dduritoamyet &2 afsrid « ofdst cadxr on hol e
62. Wien the air passes through the second oxidi zing section 58b, the

hydr ogelrb sul f i ks gee qoot i el | and hthai opésinxi o zgte byidheo Dxtikd zi ng
agent so as to formsul fur dioxide and sulfate ions. Wen the air passes

t hrough the trePRhErecf ofhsconrrinpgr sv fXQrRs oxi IRCA &4l fate i ons

thus forned are trapped ) i
passaég port 54b. These first and second air

communication ports 54a, 54b are closed, respectively,

by first and second filters 56a, 56b each formed of a
20 resin material such as polypropylene or polycarbonate.

These first and second filters 56a, 56b perform

the function of permeable lids and also perform

the function of collecting dust.

Housed in the container 52 are a first oxidizing

25 section 58a, a trapping section 60, and a second

oxidizing section 58b, which are arranged to form a

three layer structure. The first oxidizing section 58a



by the trapping section 60 by the neutralizing (ionic) reaction with the
trappi ng agent subjected to the treatnment with an alkali. It follows that
the air within the casing 11, fromwhich the hydrogen sulfide 25 gas has
been renoved, is discharged to the outside of the casing 11 through the
first oxidizing section 58a, the first filter 56a, and the air

conmuni cati on - 12 hole 62. It is desigable for the first and second
oxi di zing sections 58a, 58b to be arranged in the site where these
oxi di zing sections 58a, 58b are sufficiently 5 brought into contact with

the air. It should, e not ed ddwat; &&%é@ﬂ@@df‘ B 1(}{ Fﬂﬁé‘ﬁ]até’{oddérrﬂ and

second oxi di zing sections 58a, 5 i's reduced by oxidizing ogen

sul fide gas oreduffprdr¢e- aﬂ@@%msﬁ&%&@r@'@i@gflwtflﬁt&x'556azelqi agai n by
the contact with 10 the air. It follows that the oxidizing power of the

oxi di zi ng agery rshast el s athd oF e diir pRssddye goxtusend he oxi di zi ng
agent substantially permanently. The HDD of the construction described

previ ously wasrias reangr Wi v iaty exquasiorg Bpairad sdd 9 avhicohi dis idye HDD
was exposed to the air containing 1 ppmof a hydrogen sulfide gas, and the
HDD was Soper atagkerftorf ey erysd Bl imquthes . gddeters tdumpaoardi targh,isan air
respiration test was conducted 100 tines between the inner space of the
casing 11 and dimpargdiafe Wie Zpadned cHsi Ry 196k himbuyMmarkee ki to colimi cat i on
hol e 62. Then, the HDD was taken out of the exposing apparatus. Further,

the chenical fillg 7o sl AETEAAR RALE HAMHDD AlsGes BhE drkABRIS he sul f ur

conponents trapped by the tra ng section 60 us a CS anal yzer 25

manuf act ur ed BFYERY 16ft.11¢! Lﬁg%s [ &rF FRRARE tar%%/n 2%?1"8 T HERMA S ul f ur

conponent s mere trap ed relat ve to t e, t.heor.et. cal Iue of 70 of the
T Tharey & B s

sul fur conponétt € 9 %Q f%ﬁl%ﬁ% H%‘%ﬁ?ﬂ?c € tfin

capabl f tra |n not ess than bout % t oxi des of hydrogen
sulfid d) ég% éqﬂo%FOXI éa? ate |6ﬁ£ According to the HDD

Constructed as desQﬁé@ﬁQaf the first and second oxidizing sections
58a, 58b is formed of 5 mg of, for example, a powdery
cobalt oxide (Cop03) used as an oxidizing agent. The
oxidizing agent formed of a IVA to IIB group metal

15 promotes the oxidizing reaction of hydrogen sulfide.
However, in view of the catalytic function, it is
desirable for the oxidizing agent to be formed of any
one of the VIIA to VIIIA group metals (Ma, Te, Re, Fe,
Co, Ni, Ru, Rh, Pd, Os, Ir, Pt) or to be formed of

20 a desired combination of these metals.

The trapping section 60 is formed of 15 mg of
an activated charcoal treated with an alkali. It is
also possible to use as the trapping agent alumina
particles, fibrous materials, etc., which are treated

25 with an alkali.

On the other hand, an air communication hole 62

for allowing the inner space of the casing 11 to



above, there is provided the chemcal filter 50. The gaseous conponent
generated inside and outside the casing 11, e.g., a hydrogen sulfide gas,
is oxidized by the first or second oxidizing section 58a 10 or 58b, and the
formed oxide is trapped by the trapping section 60 by the neutrali zing
(tonic) reaction with the trapping section 60 arranged in the chem cal
filter 50. As a result, the gaseous canpangent- adversely affecting the parts
within the casing 11 can 15 be renoved efficiently so as to nmake it
possible to obtain an HDD with an inproved reliability. It should al so be
noted that the:guinghZddie SELEH 0NSe 30k & Pea LASHPLFe SEET FOMN&Y €1 AT £R00ed tO
forma lamnate structure within the chemcal filter 50, 20 wth the result

that the air fdowmise waltp 1he @b@@ﬁ@a&aéélﬁ@dYWﬂ | ovge t b ODPa L he
oxi di zing section into the trapping section. It follows that the gaseous

component wit hf Nl tdwe %0 ri<sanibed oxh dizedosttdwural ni 12Hyin he mahsezi ng
agent, and the resultant oxide can be 25 trapped wthout fail by the
trappi ng agentto Thkoshetheadif i ¢oremublcatiohehdDD @2 coriin nghé o a second
enbodi mrent of the present invention will now - 14 be described. As shown
in FIG B, accemkibainent t$eowecondteerbddawiny, ofhe hehgmiszht fihventb®n, the
container 52 of the chemical filter 50 conprises a first partition 64a

bet ween the filstapxadriyged nguch seleat obh&gal andgommeni¢apbemghebet$dnis0, and
a second partition 64b between the second oxi di zing section 58b and the

trappi ng secti DA BOINGRE RVNERS nePnERiREE 002 it esha Dot Eonthal | ths
d i | f_1 first filter. Th t f f the_bott 10
ool 6 i s i b EGRRECEibRRR SR bcibreontact outt the CORTHSUATGhe T ¢ st
i 4a i s, f d, | d ti f,the_bott Il 66 of
the Contarner &b SRE RSt eTR LN 1aTo it HE Cheo0l b O AT E8E (S hol e 62 15
f d4ihn th 1 t i . f] i
communi 15 i on S1RE Bote S s | O [aRRIT £ £100: S0 Lohudldates

communi cat e Wy ficf hend r2ppi AGnw&ct £ 261 69 ﬁéléoéﬁegbféh%ﬁ‘etﬁérfir%r“ tion

section 64a. The first air communication port 68a is 20 formed in an end
portion of therfifest @@é}léwnu@élasé@ds&@aeaifqﬁaé@g?éIlséitawbpassage port

54a. Further, a second air comuni cation port 68b that permts

communicates with the inner space of the casing 11
through the second filter 56b. It follows that the air

15 circulated inside and outside the casing 11 through the
air communication hole 62 is allowed to pass through
the chemical filter 50.

For example, the outer air entering the casing 11

through the air communication hole 62 passes through

20 the first filter 56a, the first oxidizing section 58a,
the trapping section 60 and the second oxidizing
section 58b so as to flow into the casing 11 through
the second filter 56b. When the outer air passes
through the first oxidizing section 58a, the gaseous

25 component contained in the outer air, e.g., a hydrogen

sulfide gas, is oxidized by the oxidizing agent so as

to form sulfur dioxide or sulfate ions. When the outer



t he second oxi di zing section 58b to communicate with the trapping section
60 is formed in the second 25 partition 64b. The second air comruni cation
port 68b is formed in the second partition 64 and is positioned renote from
the first air communi cation port 68a. - 15 The second enbodi nent is

equal to the first enbodinent in the other parts and, thus, the sane
portions of the chemcal filter 50 are. denoted by the sane references
nunerals so as to avoid an overl apping 5 description. According to the
second enbodi nent of the present invention constructed as descri bed above,

the outer air iinﬁégkéén6h£$ﬁ§ﬁa@ﬁggt}%?éﬂﬂ&U%§;%ﬁ§%aé ,fﬁggugﬁfgﬁfon hol e

62 flows into the Tirst oxidizing 10 se on~ 5 ug e first air

passage port S4poeide dA@NsulfdLetind reRRE NBoSREY | SR 60r 4P ONahy thge i T st
air conmuni cation port 68a. The outer air flowing into the trappli ng section

60 further fl oysapping tHecssON60 oy di e NGeSEEL] DRI @b (1 degh the second
air 15 communication port 68b and, then, into the casing 11 through the

second filter S&ctMrenwitie the etrappipassesnt hswbripdctde o rste oxi di zi ng
section 58a, the gaseous conponent contained in the outer air, e.g., a

hydr ogerb sul f i theegfasent swPth oxa di keall by t he Hod Hdws nghagetite i otoesul f ur

di oxi de and sulfate ions. Wen the outer air passes through the trapping
section 60, thelsulfxemdibkéketbechgdioaer swhEideroes has theetir st
oxi di zing section 58a are trapped by the trapping section 60 by the

neutral i zi ng 25°TeREi ofhleWs hirke Ehrepprhtidag htgém%t%@et@e%@dt r eat nent
with an alkali. Jt,follows that t%& outer. air, fromwhich the hydrogen
sul fi de gas ha¥¥}RERiNI-SaEt1oRMYRERE| BHR $REPE nkl £BRF ngPR4 t hrough t he

d i dizi ti 58 dth d,fi .56b, On th th hand,
The air 11 owi ng 1 i uERRIRERRE. RESRNgERS F67( RESBHRE: BESBRYORBI he ar
icati 62 f I nt h 1.di.zi i 58b th h
the secind 11178 wer Bnat PRSPt v RER Sl Gl B S5EB G T hrough t he”

second ai r CoRi Gl 400 BOTio BEDsy THELE EAPNRSN LHE UGt der 180D ng

section 60 fu ows into t [ oxi di zi ng section 58a ough

the first air coNMUhEaleONPBifBRI RGUsebPEOn ] henOUtSAgei Ry the
casing 11 through the first air passage port 54a and the air ‘confruni cation

hol e 62. Wien idec b PASSLS tHéE OBPPs & hex S@LHNEly 0xé el ZdbM IS SL£Céd ols S&P, the
hydrogen 15 sul fide gas contained in the gas is oxidized by the
flow to the outside of the casing 11 through the air
15 communication hole 62. When the air passes through the
second oxidizing section 58b, the hydrogen sulfide gas
contained in the air is oxidized by the oxidizing agent
so as to form sulfur dioxide and sulfate ions. When
the air passes through the trapping section 60, the
20 sulfur dioxide and sulfate ions thus formed are trapped
by the trapping section 60 by the neutralizing (ionic)
reaction with the trapping agent subjected to
the treatment with an alkali. It follows that the air
within the casing 11, from which the hydrogen sulfide
25 gas has been removed, is discharged to the outside of

the casing 11 through the first oxidizing section 58a,

the first filter 56a, and the air communication



oxidizing agent so as to formsul fur dioxide and sulfate ions. When the air
further passes through the trapping section 60, the sul fur dioxide and
sulfate ions forned in the second oxidizing section 58b are 20 trapped by
the trapping section 60 by the neutralizing reaction with the trapping
agent. It follows that the air wwthin the casing 11, from which the

hydr ogen sul fi de gas has been renoved,.- i i scharged to the outside of the
casing 11 through the first oxidizing 25 section 58a, the first air passage
port 54a and the air comrunication hole 62. As descri bed above, the second
enbodi nent pr S2. - 17 the function and effect simlar to that
produced by the first enbodi nent described previously. Further, according

to the second embodifent @dsihgoDeesOnt thaVENEsONand Neebbi8t oRXA L ZAGY
section 58a and the 5 trapping section 60 are separated from each other by

the first partdddioivrist. 584 kKesgisero the secongedximli Zhags sestuloarH8b and the
trappi ng section 60 are separated from each other by the second partition
64b. What shoulltksd sex bl niniedsectided S, f38istame rsidf cobeatnigati on port
68a fornmed in the first partition section 64a is positioned renote fromthe
air contiuni catbomudidt el Simider lwith hehsexind alt sloominilatnobegort 68b
formed in the second partition section 64b is positioned renbte fromthe
first air 15 cemunilatonrdboing 683ent tfooninmsthdafirxsie and esecdnd | owi ng
into the first oxidizing section 58a through the conmunication port 62
flows over a |VHFHERARTRCHIRT P8de I8P stS BEWHRHP B 1Sz B8R, the so,
the outer air flowng into the trapping section 60 flows 20 over a |long

di st ance vvithil'hycflf‘%g Pt TR 335 ot 6PN K§ herflO¥$ES%E” i W'D the second

i di zi tion 58a. It follows that th t_contained i
the outer air FLOH AT TN CHEM TP i 1ERTs B0V G HEVBRTET 2t t hout

211 1dne, (680 N 2Ro epLion e S apihen) kg ot dgygan be

trapped Wit hout” by rappi ng Sec e second enbodi ment
of the present i iyeMiPMgent I8 restored so as to make it possible

to use the oxidizing agent substantially permanently.
The HDD of the construction described previously

was arranged within an exposing apparatus in which

15 the HDD was exposed to the air containing 1 ppm of
a hydrogen sulfide gas, and the HDD was operated for
every 30 minutes. Under this condition, an air
respiration test was conducted 100 times between
the inner space of the casing 11 and the outside of

20 the casing 11 through the air communication hole 62.
Then, the HDD was taken out of the exposing apparatus.
Further, the chemical filter 50 was taken out of
the HDD so as to analyze the sulfur components trapped
by the trapping section 60 by using a CS analyzer

25 manufactured by LECO Inc. It has been found that 62 ng
of the sulfur components were trapped relative to the

theoretical value of 70 ng of the sulfur components.



it is possible for the container 52 to conprise a ceiling wall formed
integral with the container 52 in place of the second filter 56b and for

t he second air conmunication port to be forned in the ceiling wall. 5 In
this case, it is desirable for the second air conmunication port to be
formed in the end portion renote fromthe second air conmunication port 68b
as in the second enbodi rent so as to all ow the gaseous conponent contai ned
inthe air flowwng fromw thin the 10 casing 11 into the chemcal filter 50
to be oxidized and trapped without fail. In the chem cal filter according

to each of therenhod fpdts,descrd bedeRPOYE. £] P PXE6li 24 NG 3961L Spd the

trappi ng agent are housed In the contalner 52 to 15 form separate | ayers.

Al ternatively,tidppsndl 8Ot PPSSS bERak CahObis es § Deo PXE Wk ZbRpqagept and the
trapping agent in the container 52 in a manner to forma m xed | ayer, as

shown i n FI GS.hydediged. sUDE Dge /101 Lo speghffexr dioki@e chedi sl rdtdter 50 for
20 the HDD according to a third enbodi nent of the present invention, the

first and secoiwhsir passage ports 54a, 54b are closed by the first and
second filters 56a, 56b, respectively. Also, the chemcal filter 50 is
fixed orbthe bottonhembtdia to bhesHWbBrconstiosketihes28eacribednuni cati on
hole 62 of the casing 11. In this case, the chemcal filter 50 is arranged
such that the abeveontheieats awrdol@edothe chepbembedibyexrh20. - 19
container 52 under the state that the first filter 56a is in contact with
the inner surfERR FASLPES beRTRARSRT | Janaratpd nimside 2pht@nheids2, the
oxi di zi ng agent, for 5, oxidjzing the gaseous conponent and the trapping

agent for trappPhCdsEndxtvi 2209 gas? P ¥ RRURR S YhE 136 2% st®ite in the
cl earance between.the f.irst aqg.second filters 56

) d 56b. Jt i i bl
Lo use the oxiTFoHHEEAght RE A HREE (T Bppt CoPACRATOb GRS TECTIOREAD

Fla 5 0he ot 31 EedorHEEs Rt ed s b atefT 98 R el "

that the oxi diziog; 49088 WA tLE! udha B 2L SPRSRES) L posUE [GNg; EACh Of the

trappi ng agent particles e, r xanpl e, a powdery cobalt oxide

i? used as thetN%i@f&ﬁﬁﬂn@9§@étié@e6@0§§££ngé&dﬁnp@MQeEh£ﬁ§c§EpartiC|e
di aneter of about 1 nmto 500 nm Al so, where an activated charcoa

subj ected to theltseadOENtAN 4 hr@ou Bt Kathe | §a si66€6s asompenéhi@ppi ng agent,
the particle 20 dianeter of the trapping agent is about 0.5 a mto 1.0 a m

Further, the nmavagsehy i of Déctiwg oxhei gangs agetiiin othdeci s appi NY egent | s
set at about 100 . 1.

15 be removed efficiently so as to make it possible to
obtain an HDD with an improved reliability.

It should also be noted that the oxidizing
sections and the trapping section are arranged to form
a laminate structure within the chemical filter 50,

20 with the result that the air flowing into the chemical
filter 50 flows through the oxidizing section into the
trapping section. It follows that the gaseous
component within the air can be oxidized without fail
by the oxidizing agent, and the resultant oxide can be

25 trapped without fail by the trapping agent.

The chemical filter 50 of the HDD according to

a second embodiment of the present invention will now



The third enbodiment is equal to the other enbodinments in the other parts
and, thus, the sane 25 portions of the chemcal filter 50 are denoted by
the sane reference nunerals so as to avoid an overl appi ng descri ption. -
20 It is also possible for the third enbodi nent of the construction
descri bed above to oxidize the gaseous conponent contained in the air
flowwng within the chemcal filter 50 -by ftde -oxi di zi ng agent and, then, to
5 trap and renove the forned oxide by the trapping agent. The present
invention is not limted to the enbodi nents descri bed above and can be

nodi fied in vasé agssdashé@Ns A tEhowh hent eEbNi 32l 2 666P1RE tHe present
i nvention. For exanple, the arranging position 10 of the chemcal filter 50

can be sel ect eth®pséonad | smydd hhént hef celse ngrddent nifhtéenexenpl e shown in
FIG 6, the chemcal filter 50 is arranged In the vicinity of the nagnetic
di sk 16 and i ntlee coomeziper t$dnodHfthdeckcasiogl 1i ltert Hd scomseiseés is
possible to formthe 15 air comuni cation hole 62 conmunicating with the
chemical filtex B50rsth paytbficmetss deetindén tihe Hotsonowmadiizing the cover
of the casing 11. Further, the present invention nmay be applied to another
di sk appar at usseehomsSéam apdithe ©F ake Bppasectibon 260 Adaihd | ana¢cemdant ages
and nodifications will readily occur to those skilled in the art.
Therefore, thePPpFeseirniptetébreen the PrermRronkdbzingiseabionipdled to
the specific detai]l]s and representative $anggnents shown and gescribed
herein. Accor diMyl §Re 25t 3RRIRYSHOH 97 c&l i onSRFeGOBEAHAGE Wt Hb®? departi ng

fromthe spirit or scope af the general_.inventive concept as_defined by the
appended cl ai nEOBAG TR i?QBOEEP%gﬁ?§£|é%t%rrangeg in pfgce of

the first filter. The outer surface of the bottom
10 wall 66 is in contact with the bottom wall 12a of
the casing 11.
The first air passage port 54a is formed in one
end portion of the bottom wall 66 of the container 52
so as to communicate with the air communication hole 62
15 formed in the bottom wall 12a of the casing 11. Also,
a first air communication port 68a that permits the
first oxidizing section 58a to communicate with the
trapping section 60 is formed in the first partition
section 64a. The first air communication port 68a is
20 formed in an end portion of the first partition 64a
remote from the first air passage port 54a. Further,
a second air communication port 68b that permits
the second oxidizing section 58b to communicate with
the trapping section 60 is formed in the second
25 partition 64b. The second air communication port 68b
is formed in the second partition 64 and is positioned

remote from the first air communication port 68a.



- 22 WHAT IS CLAIMED IS: 1. A disk apparatus, conprising: a notor
configured to support and drive a disk; a head configured to read
information fromthe 5 disk; a casing having a substantially hernetic
structure, which houses the disk, the notor, and the head; and a filter
arranged within the casing; 10 the filter including an oxidi zing agent
cont ai ni ng oxi di zed netal conponents and ijgerw ng to oxidi ze gaseous
conponents, and a trapping agent subjected to the treatnment with an al kal i,
for trapping the acidic gas oxidized by the oxidizing agent. 15 2. The disk

apparat us accordi ngri® £&8bMA lem¥b@iRéRLt D Ehierebnehadesyar cont ai ner
provided with first and second air passage ports, and the oxidi zi ng agent

and the trappidigoagadniaren houseskhér ther eondmd Nefhud, acié xeshst ate such
that the mxture is 20 positioned between the first and second air passage

ports. 3. The phistkiappasftiise acloamdtay £01cdnai 50 laravhdsedtned Hey fthé er

i ncludes a container provided with first and second air passage ports, an
oxi di zi ng 25 szte are fecdncknonurer ks dsei ag byeavo hdusedover  dep tomt ai ner
and arranged to close at |east one of the first and second air passage
ports, dand a tdeppiigtion. 23 section including the trapping agent housed
in the container and arranged adjacent to the oxidizing section. 4. The

di sk apparat us accorefeEdingctai ¥re, secondrerpodhserbnehi blee PReFedEs a

partition between the oxidizing section and the_ trapping section, and an
air connunicai%%ﬂ?%%ﬁ?nf?ﬁ?ﬁiFéhF? ea%a????¥%FFQO?%$$%M/¥%% Qpher

i cati bet th i di zi ti d the t i ti . 10 5.
The di sk appar&tst SEOE T3-S 0ORF aFHT 10 whr EFFOYHe FET12151 nl udes a
t ai id j th fi d ' : ts,.a fjrst
gg?d?é?ﬁg g;ﬁY%%ﬁﬁ##&é?&ﬁ%%s%%ggoﬁ?§f§$§%a%g%%t %ggﬁggﬁﬁg%ﬁéhé%% ai ner and

?:}Lfﬂgﬁﬁogt ?hgl 05 18 584 StnAblgIRaSTA9R: Lot PRI p2s SESONTL PEI i Z1 Nigg Section
then, into the trapping section 60 through the first
air communication port 68a. The outer air flowing into
the trapping section 60 further flows into the second
oxidizing section 58b through the second air

15 communication port 68b and, then, into the casing 11
through the second filter 56b.

When the outer air passes through the first
oxidizing section 58a, the gaseous component contained
in the outer air, e.g., a hydrogen sulfide gas, is

20 oxidized by the oxidizing agent into sulfur dioxide and
sulfate ions. When the outer air passes through the
trapping section 60, the sulfur dioxide and sulfate
ions formed in the first oxidizing section 58a are
trapped by the trapping section 60 by the neutralizing

25 reaction with the trapping agent subjected to the
treatment with an alkali. It follows that the outer

air, from which the hydrogen sulfide gas has been



oxi di zi ng agent housed in the container and arranged to cl ose the second
air passage port, and a trapping section including the trappi ng agent
housed in the contai ner and positioned between the first and second 20
oxi di zing sections. 6. The di sk apparatus according to claimb5, wherein the
container includes a first partition between the first oxidizing section
and the trapping section, a first air conmgnication port formed in 25 the
first partition to allow the air comruni cati on between the first oxidizing
section and the trapping section, a second partition between the second -

24 oxi dizing ﬁéﬁé@%,raflpoéyeiﬁfd?‘pﬂ{élgc§§fﬁc%oﬂ @&‘P%@%lfe&?é‘ &dng

conmuni cati on port med in the second partition t |l ow the air

comuni cati on Hefgeeind heeSELONds X Lhd i ige SEEL 0D AN dPeséyapping
section. 5 7. The di sk” apparatus according to claim2, wherein the casing

i's provided with anogi £h€0pThEL CRAKQ@N £0éCadt| PYOWInG Nerowt@itRin £Re
comuni cate with the air inside the casing, and the filter is arranged to

cl ose the air castami Chttontholcutdd dandtivowdh ovh®nel ©f céireudi st ieand
second air passage ports to conmmunicate with the air comunication hol e of
the casilng. 8.hdhe o sklapparrtestiae coechmy ¢xidl zaimy Sseathibrrei 384 he casi ng
is provided with an air 15 comruni cation hole allowing the outer air to
comuni cat e withreugh afle | gedeid t Fiel tewsi PP amdl, ttke | irto jharranged to
cl ose the air communi cation hole and to allow one of the first and second
air passage pof¥aPRIEoTREH Qated vikrrude B¢ TeeRGi*EEi on hole of 20 the
casing. 9. The disk apparatus acc rdingrto claim1,,K wherein the oxidizing
agent i ncl udesc%fﬂn‘HH‘g‘gtb‘?n aROITteaé Donethetatt sktating $hiHdIhetRg 1A to

VIITTA group netals..25 10. The dis aratus acgcor di to. claim1, wherein
the trappi ng agetPihE)Lefekt g(bea{qra@ﬁ Y et SF§ aJrng%I@g‘? eﬁ“f?tbm t he group
consi stj g of um - 25, i cl.es ctiwvated charcoal and fibrous

mat er i a]1cP whi ci lelrlegl(’sa"rllfi‘)j se%(f‘%laorfggé et rroe%ahne% evaJtlFls%na%ﬁ kali. 11. A disk
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casing 11 through the first air passage port 54a and
the air communication hole 62. When the air passes
through the second oxidizing section 58b, the hydrogen

15 sulfide gas contained in the gas is oxidized by the
oxidizing agent so as to form sulfur dioxide and
sulfate ions. When the air further passes through the
trapping section 60, the sulfur dioxide and sulfate
ions formed in the second oxidizing section 58b are

20 trapped by the trapping section 60 by the neutralizing
reaction with the trapping agent. It follows that the
air within the casing 11, from which the hydrogen
sulfide gas has been removed, is discharged to the
outside of the casing 11 through the first oxidizing

25 section 58a, the first air passage port 54a and the air

communication hole 62.

As described above, the second embodiment produces



a casing having a substantially hernetic structure, which houses the disk,
the notor, and the head; and 10 a filter arranged within the casing; the
casing including an air comruni cation hole allowing the outer air to
communicate with the air inside the casing, and the filter being arranged
to close the air 15 conmuni cati on hole and including an oxidizing agent for
oxi di zi ng gaseous conponents contained. im-the air flow ng through the air
comuni cation hole and a trappi ng agent subjected to the treatnment with an
al kali, for trapping the acidic gas oxidized by 20 the oxidizing agent. 12.

A di sk appar atg, éﬁ”gnd%?ggés‘@tiﬁnﬁiﬂ‘ £& R Prpfé’@l%é’&rﬁ EI?e

support and drive the magnetic d a magneti ¢ head I gur

wite/read lnff)ff@%I&ﬂoé@iﬁé&maégcﬂm&@tpfewé&slﬁ caphpghdayi ng a
substantially hernetic - 26 structure, which houses the disk, the notor,

and the magneticcheatlygafd ehéiddéesnadrsasgetnaht hbn the sassegs the filter
i ncluding an oxidizing agent containing 5 oxidized netal conponents and

serving to oxiihvengasepusheofposiendsidbnthg $&appongsdgesmd st ected to
the treatment with an alkali, for trapping the acidic

5 trapping section 60 are separated from each other by
the first partition 64. Likewise, the second oxidizing
section 58b and the trapping section 60 are separated
from each other by the second partition 64b. What
should also be noted is that the first air

10 communication port 68a formed in the first partition
section 64a is positioned remote from the air
communication hole 62. Similarly, the second air
communication port 68b formed in the second partition
section 64b is positioned remote from the first air

15 communication port 68a. It follows that the outer air
flowing into the first oxidizing section 58a through
the communication port 62 flows over a long distance
within the first oxidizing section 58a. Also, the
outer air flowing into the trapping section 60 flows

20 over a long distance within the trapping section 60
and, then, flows into the second oxidizing section 58a.
It follows that the gaseous component contained in the
outer air flowing into the chemical filter 50 can be
oxidized without fail in the first oxidizing section

25 58a, and the formed oxide can be trapped without fail
by the trapping section 60.

In the second embodiment of the present invention,



gas oxidi zed by the oxidizing agent. 13. Afilter for a disk apparatus
conprising: 10 an oxi di zi ng agent containing oxidized netal conponents and
serving to oxidize gaseous conmponents in a casing of the disk apparatus;
and a trappi ng agent subjected to the treatnent with an alkali, for
trappi ng the acidic gas oxidized by the 15 oxidizing agent. 14. The filter
according to claim 13, wherein the filtensi neludes a contai ner provided
with first and second air passage ports, and the oxidizing agent and the
trappi ng agent are housed in the container in a 20 m xed state such that

the mxture is{ay et ketmperideditSinanbsacpbmiriassage ports.
15. The filter according to claim 13, wherein the filter includes a

cont ai ner prow @ded Midd) WaIristfcritb B eiiEh @l wiads agee it imdr &d dirzi ng
section 25 including the oxidizing agent housed in the container and
arranged to clpdsseeatof adasd sweoraf fiecdr risdb et seoonthei sequass ager ports,
and a trappi ng section - 27 including the trapping agent housed in the
cont ai ner and commaTgieth Hdjragamt the the ximidiing Yertdainling wall.
5 In this case, it is desirable for the second air
communication port to be formed in the end portion
remote from the second air communication port 68b as in
the second embodiment so as to allow the gaseous
component contained in the air flowing from within the
10 casing 11 into the chemical filter 50 to be oxidized
and trapped without fail.
In the chemical filter according to each of the
embodiments described above, the oxidizing agent and
the trapping agent are housed in the container 52 to
15 form separate layers. Alternatively, it is also
possible to house the oxidizing agent and the trapping
agent in the container 52 in a manner to form a mixed
layer, as shown in FIGS. 4 and 5.
To be more specific, in the chemical filter 50 for
20 the HDD according to a third embodiment of the present
invention, the first and second air passage ports 54a,
54b are closed by the first and second filters 56a,
56b, respectively. Also, the chemical filter 50 is
fixed on the bottom wall 12a in a manner to close the
25 air communication hole 62 of the casing 11. 1In this

case, the chemical filter 50 is arranged such that the

air communication hole 62 is surrounded by the



16. The filter according to claim15, wherein the container includes a
partition between the oxidizing 5 section and the trapping section, and an
air comruni cation port formed in the partition to allow the air

conmuni cati on between the oxidizing section and the trapping section. 17.
The filter according to claim 13, wherein the 10 filter includes a
container provided with first and secand g4 r passage ports, a first
oxi di zing section including the oxidizing agent housed in the container and
arranged to close the first air passage port, a second oxidizing section

i ncl udi ng theoggﬁééfﬁgg g9ent adp foused, 1o EﬁgtCPHéaEPPéta?91€££a§9§d to

close the sec alr passage port, and a trapping section inclfuding the
trapping agent;fousegohfatheycont ghaeinRBH POsELLONSE PREVESPLLRe first and

second oxi di zing sections. .A

A AL, A e. ANLwALL AB2A9. A9. A9. A9. A9. AL. A9. A& AL. A9. A& A& A9. A97. A9. A&. A9. A9
. A9. A91M a] [ st 2l .
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WX 105D (); 1Y 100 (2L 10058 (- YOO ()L 9, 10% -1
20 diameter of the trapping agent is about 0.5 um to
1.0 ym. Further, the mixing ratio of the oxidizing
agent to the trapping agent is set at about 100 : 1.
The third embodiment is equal to the other
embodiments in the other parts and, thus, the same
25 portions of the chemical filter 50 are denoted by the
same reference numerals so as to avoid an overlapping

description.
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the construction described above to oxidize the gaseous

component contained in the air flowing within the
chemical filter 50 by the oxidizing agent and, then, to
5 trap and remove the formed oxide by the trapping agent.
The present invention is not limited to the
embodiments described above and can be modified in
various fashions within the technical scope of the
present invention. For example, the arranging position

10 of the chemical filter 50 can be selected optionally
within the casing 11. In the example shown in FIG. 6,
the chemical filter 50 is arranged in the vicinity of
the magnetic disk 16 and in a corner portion of the
casing 11. In this case, it is possible to form the

15 air communication hole 62 communicating with the
chemical filter 50 in any of the side wall, the bottom
wall and the cover of the casing 11. Further, the
present invention may be applied to another disk
apparatus such as an optical disk apparatus.

20 Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the present invention in its broader aspects is not
limited to the specific details and representative
embodiments shown and described herein. Accordingly,

25 various modifications may be made without departing
from the spirit or scope of the general inventive

concept as defined by the appended claims and their
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10YY a head configured to read information from the

5 disk;

a casing having a substantially hermetic
structure, which houses the disk, the motor, and the
head; and

a filter arranged within the casing;

10 the filter including an oxidizing agent containing
oxidized metal components and serving to oxidize
gaseous components, and a trapping agent subjected to
the treatment with an alkali, for trapping the acidic
gas oxidized by the oxidizing agent.

15 2. The disk apparatus according to claim 1,
wherein the filter includes a container provided with
first and second air passage ports, and the oxidizing
agent and the trapping agent are housed in the
container in a mixed state such that the mixture is

20 positioned between the first and second air passage
ports.

3. The disk apparatus according to claim 1,
wherein the filter includes a container provided with
first and second air passage ports, an oxidizing

25 section including the oxidizing agent housed in
the container and arranged to close at least one of

the first and second air passage ports, and a trapping
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4. The disk apparatus according to claim 3,

5 wherein the container includes a partition between the
oxidizing section and the trapping section, and an air
communication port formed in the partition to allow the
air communication between the oxidizing section and the
trapping section.

10 5. The disk apparatus according to claim 1,
wherein the filter includes a container provided with
first and second air passage ports, a first oxidizing
section including the oxidizing agent housed in the
container and arranged to close the first air passage

15 port, a second oxidizing section including the
oxidizing agent housed in the container and arranged to
close the second air passage port, and a trapping
section including the trapping agent housed in the
container and positioned between the first and second

20 oxidizing sections.

6. The disk apparatus according to claim 5,
wherein the container includes a first partition
between the first oxidizing section and the trapping
section, a first air communication port formed in

25 the first partition to allow the air communication

between the first oxidizing section and the trapping

section, a second partition between the second
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eet 099 5 7. The disk apparatus according to claim 2,
wherein the casing is provided with an air
communication hole allowing the outer air to
communicate with the air inside the casing, and the
filter is arranged to close the air communication hole
10 and to allow one of the first and second air passage
ports to communicate with the air communication hole of
the casing.

8. The disk apparatus according to claim 3,
wherein the casing is provided with an air

15 communication hole allowing the outer air to
communicate with the air inside the casing, and the
filter is arranged to close the air communication hole
and to allow one of the first and second air passage
ports to communicate with the air communication hole of

20 the casing.

9. The disk apparatus according to claim 1,
wherein the oxidizing agent includes an oxide of at
least one metal selected from the VIIA to VIIIA group
metals.

25 10. The disk apparatus according to claim 1,
wherein the trapping agent includes at least one

material selected from the group consisting of alumina
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11. A disk apparatus comprising:

a motor configured to support and drive a disk;

5 a head configured to read information from the
disk;

a casing having a substantially hermetic
structure, which houses the disk, the motor, and the
head; and

10 a filter arranged within the casing;

the casing including an air communication hole
allowing the outer air to communicate with the air
inside the casing, and

the filter being arranged to close the air

15 communication hole and including an oxidizing agent for
oxidizing gaseous components contained in the air
flowing through the air communication hole and
a trapping agent subjected to the treatment with
an alkali, for trapping the acidic gas oxidized by

20 the oxidizing agent.

12. A disk apparatus, comprising:

a magnetic disk;

a motor configured to support and drive the
magnetic disk;

25 a magnetic head configured to write/read
information to/from the magnetic disk;

a casing having a substantially hermetic



1198 10%PP& ()-G Crrrssstz[ 9PCOU ! 109%PP& () - g" 109
- g! " 109KK&' () - g9&! 10%v&' ()-z! 9&! 10%& () -z!s9&! 10%&' () -zt u=uuvMMNWORPW
[ MP10 10FF 10FF

& ()

10FF!

Ol 1096F& ()-:!.9! 109%F& ()-:!H "10%WNE () - xYILOWVE ()-! L0%VE () -

gPwWWv

WEXRxyy} [ OMP10 10F! " 109PP& ()-' 1" 10%rY& ()-' 99 10% & ()-z!d99 10%& ()-z!n99
109 x& ()-z9mL0% & () -yyz{5| 6| 7| 8] ?| zI*PLRONMLO%E ()- 10cc 10cc

10cc!.

09 109GMy& () - 1098 () - L
109%v& () - ! 10%&s f D dOBE &Hr&l%@ﬁeé)tﬁé }a Psie LY #6 L 09RRE dne !

109C1CLE () -

1090VE ()-1, 109%=&

10908 () - Llo%@gdétﬂca{g@;mlow& ()- 6f L09%V&' ()-4109%& ()-!,)
10988& ()-Z 'k,) 10988& ()-Z !',) 10%WE ()-Z =fghi pbCD10% & () -3
10% & () - 9- 10% &' ()a 9ZilDEe R ﬁl)rari@éﬂi 1WOMHAOM the casing;

. MLOYVE’ () - CydEbCOL10% & () -1 10% & ()-10% & ()-10% & ()- & 10% & () -

10% & () - 2j

the filter including an oxidizing agent containing

dEbCO#10% & ()-!:10% & ()-s10% & ()-10% & ()-10% & ()-, 10% & () -
<p=dEbO® 10% ¥ }di zadmer 1)) -camarger)s Jndue (Ing ' 10sid)zé 940% & () - =0?

pgrdE:/ 10t

Y'10%c& ()-:!. Y 10% F F& ()-:"10% & ()-!"10%.~. & ()-2||||*}0}}a?"P1

10t 3: 10% & () mfmfm PN empg & 1yd A bEPRIND 1Emant (Julmievked (Yo r szF) 5oP

A

, 3" 109-%-%&

10

15

20

25

(g treatment with an alkali, for trapping the acidic
gas oxidized by the oxidizing agent.

13. A filter for a disk apparatus comprising:

an oxidizing agent containing oxidized metal
components and serving to oxidize gaseous components in
a casing of the disk apparatus; and

a trapping agent subjected to the treatment with
an alkali, for trapping the acidic gas oxidized by the
oxidizing agent.

14. The filter according to claim 13, wherein the
filter includes a container provided with first and
second air passage ports, and the oxidizing agent and
the trapping agent are housed in the container in a
mixed state such that the mixture is positioned between
the first and second air passage ports.

15. The filter according to claim 13, wherein the
filter includes a container provided with first and
second air passage ports, an oxidizing section
including the oxidizing agent housed in the container
and arranged to close at least one of the first and

second ailr passage ports, and a trapping section
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and arranged adjacent to the oxidizing section.
16. The filter according to claim 15, wherein the
container includes a partition between the oxidizing
5 section and the trapping section, and an air
communication port formed in the partition to allow the
alr communication between the oxidizing section and the
trapping section.
17. The filter according to claim 13, wherein the
10 filter includes a container provided with first and
second air passage ports, a first oxidizing section
including the oxidizing agent housed in the container
and arranged to close the first air passage port, a
second oxidizing section including the oxidizing agent
15 housed in the container and arranged to close the
second air passage port, and a trapping section
including the trapping agent housed in the container
and positioned between the first and second oxidizing

sections.



