; €3eZZdXT, 6bT~Nr SECURI TY- PROTECTED HARD DI SK APPARATUS Techni cal Field
of the I nvention The present invention relates to a security-protected hard

di-sk apparatus that disables reading of information stored |gmmummmm
storage nedi um of a hard di sk apparatus when attenpt was nad Wmmmm
such information in an illegal manner, etc. and the |ike. Descripisgsn of
the Related Art In term nal devices such as personal conputers and the |ike

LAV, VR

in these days, users can use various contents easily through those

preinstal | ed '“s@c’@@z&%yd'P%T@@@%ah%%D o1 SRY p@ewRheadi ng therumm” m " m,m ch

they need into the hard disk apparatus via the Internet or t
Therefore, in aSSOC|at|on mnth preval ence of those contents,
increasingly required to prevent illegal usage of these contents Nﬂ‘fherto

in order to pre%%%%ni%%q %heﬁga fu%%%eqn@%nkqogunber and a password are

preset so that only & con tractor can use such contents . However, there are
cases in mhlch ?f contra tor passmor do the

third party, ChEEERTEF bgy?pgaggsr§%gg%gnfgn? ???%ié% 1E?ore as

new nter I here i
a nhew cod tecpe%i%k? a%pgrgtug % %p%ﬁsé%les reading of information

stored in a magnetic storage medium of a hard disk apparatus
when attempt was made to obtain such information in an

illegal manner, etc. and the like.

o

Description of the Related Art

In terminal devices such as personal computers and the
like in these days, users can use various contents easily
through those preinstalled in a hard disk apparatus, or by
downloading the contents which they need into the hard disk
apparatus via the Internet or the like. Therefore, in
association with prevalence of those contents, it is
increasingly required to prevent illegal usage of these

contents.

Hitherto, in order to prevent such illegal usage, an ID
number and a password are preset so that only a contractor
can use such contents. However, there are cases in which the
contractor leaks his ID number and the password to the third
party, and the third party uses the content illegally.

Therefore, as a new countermeasure, there is proposed a



systemin which an ID is enbedded individually into the storage nmedi um and
the contents can be used only when a contents key required for using the
cdntents is produced based on the ID, as disclosed in Patent
JP- A- 2000- 298942, is proposed. Wth this arrangenent, illegal usage of the
contents not only by amateurs, but also by nmaniacs can be conpletely
prevented unless the I D enbedded in the nediumis stolen. Problens to be
Sol ved by the Invention However, even when the counterneasure for
preventi nggy ality dessli oye | 3 hayi ng; o
know edge % %iggea.ﬁthe contgﬁ?§ﬁ£e§§o%ﬁ?%§5?% %%Q?ﬁg%?éy%g éﬁggsgghbling
the hard disk, ahpargbigen’ calingnbneontared cant gt s, o0, Lhe 5topage surface
di'um by using g per

of the storage a fagnetic head, and ormhg srgna
processing_or. the like, and t.hus, extractin ly inforpation_abqgut the
contents, G ?E%Pf% pﬁ%ﬁeé?@&lﬁfda 85yPFéHg gBetﬁganEgg S RngPﬁﬁgssible
for specialists. Therefor in order, to further enhanc iffusi f
contents deff¥ rﬁ”biﬁ%FhefPhtiﬁréﬁs§ﬁ°§qéaﬁq &@Feﬁth53539998pr288§4§ysten;
in which a, copyright or the like of the contents, lijer is conpletely
protected,l?58¥8agF?Qd. Qlth4-ﬁml%b?ﬁﬁ?n%?m?%E'p?iggg?liH§@ﬂ?iBﬁ Fgeto
provide a security-protected hard di sk apparatus which satisfies the
requi r ementORESREF bBAtaRBVY. PANAMREL W eV b2t 3R DY SB_RREAFAVEARI BF is to
provide a security-protected hard di sk apparatus that does not carry any
i sk. NeanSOTBHEEBIVi ey SYRNIDLISRESA Sbbar 1B yarhaesidad da fvieg TeRdKIn
apparatus according to an enbodi nent of the present invention that
satisfies thesteq@irenents described above characterized by an enclosure in
whi ch a magnetic storage nmedi um and a magneti c head encl osed therein, a
contai ner provided in the enclosure for containing a substance that can
nelt at | east a storage |ayer of the aforenentioned magnetic storage
medi um and an i hfebléns toibefdrlvefeeyi hpet hevenhiemt of the
af orenenti oned contai ner at |least onto the storage | ayer of the magnetic
storage nedi um i hovegponseven wheni hjeotounteaheremert ifomrepreveindsmge. The
af orenenti oned injection unit may be constructed in such a manner that the
af or enent | bhédgehitgsdescirsbedglidoreseiad edakand theser hasing ispedial
enclosure is substantially the same as that in the aforenentioned 3
knowledge can steal the contents key or the ID in theory by

disassembling the hard disk apparatus, reading the stored
contents on the storage surface of the storage medium by
using a magnetic head, and performing signal processing or
the like, and thus extracting only information about the
contents, which is protected by a copyright or the like, 1is

not impossible for specialists.

Therefore, in order to further enhance diffusion of
contents delivery via the Internet or the like, a highly
reliable system, in which a copyright or the like of the

contents supplier is completely protected, is required.



contakner and held at a val ue higher than the anbient pressure. The
af orenenti oned injection unit may be constructed in such a manner that the
af-orenenti oned enclosure is tightly sealed in terns of the pressure, and
i ncl udes a'novabl e portion, which is capable of pressing the aforenentioned
container, on part of a wall surface thereof, and an outer encl osure being
tightly sealed for covering the aforenentioned encl osure, and that the
pressure in the enclosure is substantially the sane as that in the
af orement i oned cgnt SbﬁgEt 3 érllee.;E’{&ssdéHEeihOekQﬁoﬁf Tser%“;gﬁgk‘?fdé”ﬁ' osure
and the pressure in the aforenentioned outér enclosure are se o val ues
| ower than Il u T for ntioned.ipnjection.unit,my be
interlocke%é€§fﬁ€§ égégﬁ%gﬁii% r%e@%?gsggsg?aEg Fﬁécgfggéﬁgﬁ ggnéae
encl osur e, gndiconstfu§ted b% $ |.at chet mechani smthat can press the
af or ement | BRAG EOATAT ndrS WheRSe &P S¥F ew i s rempved. Preferably, the
af orenenti oned container includes an injection port facing the storage
| ayer of the aforenentioned nmagnetic storage nmedium and the injection 4
, port includes a sealing device that is opened by the pressure difference.
The af or ement i ofeRPIRFRAR BIF R HhY ALRIide R veRtden fi6r teePERVILAG t hat
t he aforenentioned enclosure is opened, and a valve actuating unit for
actuating & veFvRrpryvvPHeECoRed hehafdr ctbPki otRRR EJFE I Hoedt @RAPENNPE hi gher
t han the aforenentioned enclosure in pressure, according to the signal from
the sensorCanRe aRr¥rEHBRti oned contai ner may includes the substance that
can nelt at |least the storage |ayer of the aforenenti oned nagnetic storage
mediumas well as fine particles to be attached at |east onto the storage
| ayer of the aforenentioned magnetic storage nmedium According to an
enmbodi ment of tHéeprestar Folehng omhe whepbiéemshard di sk apparatus is
opened, the substance that can nelt at |east the storage |ayer of the
magnet i ¢ st or ageA neelfwm t g-prg eetteed flraxm tdiss k jpgetiadmsurkiccoraidiat e
contents stored on the magnetic storage nediumis erased. Accordingly,
i nf or mat i oan abobbdtimentowmtfertts qaresEntbeineat o tbhatestkysfand thes
reading of the contents is prevented.

requirements described above characterized by an enclosure

in which a magnetic storage medium and a magnetic head
enclosed therein, a container provided in the enclosure for
containing a substance that can melt at least a storage layer
of the aforementioned magnetic storage medium, and an
injection unit for injecting the content of the aforementioned
container at least onto the storage layer of the magnetic
storage medium in response to opening of the aforementioned

enclosure.

The aforementioned injection unit may be constructed
in such a manner that the aforementioned enclosure 1is
tightly sealed, and the pressure in the enclosure is

substantially the same as that in the aforementioned



The security-protected hard di sk apparatus according to 5 anot her
enbodi nent of the present invention that satisfies the requirenents

déscri bed above is characterized by an enclosure in which a nagnetic
storage nedi um and a nagnetic head encl osed therein, an acidic solution
contai ner provided in the enclosure for containing an acidic solution that
can nelt at |least a storage |ayer of the aforenentioned magnetic storage
medi um an al kaline solution container provided in the enclosure for

contai ni ng, an al ing §0|HE&8” %Qaginggiﬁglbﬁgﬁe h% %&pr ng&gpggtacidic

solution, an acidic solution’rnjection uni OF 'I'nj ecting e acrdic

solution in the aforenentioned acidic solution container at |east onto the
ressyr . . . .

st orage Ié?er(ﬁ $he af orenenti oned magneti c storage nmediumin response to

openi ng of the aforementioned encl osure, and an al kali ne solution injection

unit for injecting the alkaline solution in the aforenentioned al kal i ne

solution container at |east onto the, storage |ayer of the aforenentioned

magnetic st or age HedPdipreRenddparse +BIBPEAPAGIGFT MY RforeRehf Fohed

encl osure., The aforenentioned acidic solution container and the ,

af or ement i YhedSafRal @ne BINRY obkh@bntBEn&f IRERBE IGRRS LRI IBH 0B ai ner s

and contain the aforenentioned acidic solution and al kaline solution in

i nternal coHbliherseahedeotn attermy esfurdofrnesgwreor anghercludepetti vel y,

and may be provided with heaters at |east at 6
movable portion, which is capable of pressing the

aforementioned container, on part of a wall surface thereof,
and an outer enclosure being tightly sealed for covering
the aforementioned enclosure, and that the pressure in the
enclosure is substantially the same as that in the
aforementioned container, and the pressure 1in the
aforementioned enclosure and the pressure 1in the
aforementioned outer enclosure are set to values lower than

the ambient pressure.

The aforementioned injection unit may be interlocked
with a screw, which secures a lid of the aforementioned
enclosure, and constructed by a latchet mechanism that can

press the aforementioned container when the screw is

removed.

Preferably, the aforementioned container includes an
injection port facing the storage 1layer of the

aforementioned magnetic storage medium, and the injection



outlets of the internal containers, respectively. The aforenentioned acidic
solution injection unit may include a nozzle pipe having a plurality of
noézzl es opening toward at | east the storage |ayer of the aforenentioned
magneti c storage medi um and piping for connecting the nozzle pipe and an
outl et of an external container of the aforenentioned acidic solution
container, and the aforenentioned al kaline solution injection unit may

i ncl ude piping for connecting the aforenentioned nozzle pi pe and an outl et
of an ext . iner of _th renentioned al kal i ne | ution,. The

af or ement ﬁ%&nlgéd l%%rlgl(%f(:e%sglg ?%ﬁg%génq’a]icneerthg d* P he %r%%é éyﬁ%r%i Fo%@%sséﬁlﬁal i ne
solution container may be forned of a selected one of glass, ceramic, and a
group of pﬁ “in. It is preferable that a sensor for detecting that

t he aforenmentioned enclosure is opened and an energizing unit for

energi zing heaters of the aforenentioned acidic solution container and the
af orenenti oned al kal i ne sol ution container according to signals fromthe
sensor are provid&d 2IaTEMeRgt o8vst 4na 8EFHRN RN hd e dtngtl fhgensor

af orenmentioned al kal i ne solution container is delayed in conparison with 7
i the enerfPZ&l8trtoing héhrdatde aforrmentdprapenenshequaei dscorenadi on
container. A security-protected hard di sk apparatus according to stil

anot her el vef acheasiagennitnfentavathing satviedfVice proNédedqanr enent s
descri bed above is characterized by an enclosure in which a nmagnetic

st or age nedhemadedenepdgionedc heataénerosathidier éisn, hagheri diraénsothei on
container provided in the enclosure for containing an acidic solution that
can nelt aafdeementicnedagenicapesuref tite pfeseneaii arvedndkigyette therage
medi um an al kal i ne powder container provided in the enclosure for

cont ai ni ngskgnal kitometlpowslemsohat neutral i zes the aforenenti oned acidic
solution, an acidic solution injection unit for injecting the acidic
solution in the aforementioned acidic solution container at |east onto the
storage | ayer of the aforenentioned nagnetic storage nmediumin response to
openi ng of the afls eneafbeesdnenohesiur e,caitthiatenl kalyi nénpawdiers | Bhect i on
unit for injecting the al kaline powder in the aforenentioned al kal i ne
powder conj@b#ieineé trast cant aellfie st Areage: layersobride aboeenest kheed
magneti c storage nmediumin response to opening of the aforenentioned

encl osur e. afibeernd Of E6REE | ORRGrRAIIH Cs66kaGe OMeeANAI A€ wBY bes afine

doubl e-wal | ed contai ner and contains the aforenentioned 8 acidic solution

inits intespgl cLONEHNEE AitAcHE@SHUN@ At brAtMide RHitdhelge 1AGer of
af orenenti oned al kal i ne powder container is a single-walled container and

contains alkal i ASr RUEEL oAb d AmBERSEYE €05 rdgATHEQL uhii gher, and the
aforenentioned internal containéer and an outlet of the
According to an embodiment of the present invention,
when the hard disk apparatus is opened, the substance that
can melt at least the storage layer of the magnetic storage
medium is injected from the injection unit, and the contents
stored on the magnetic storage medium 1is erased.
Accordingly, information about the contents cannot be read out

correctly, and thus reading of the contents is prevented.

The security-protected hard disk apparatus according to



af orerenti oned al kal i ne powder container may be provided wth heaters,
respectively. The aforenentioned acidic solution injection unit may include
a‘nozzle pipe having a plurality of nozzles opening toward at | east the
storage | ayer of the aforenentioned nagnetic storage medi um and piping for
connecting the nozzle pipe and the outlet of an external container of the
af orenmenti oned acidic solution container. The aforenentioned al kal i ne
powder injection unit may include piping for connecting the nozzle pipe and

the outlet_of, the aforemention | kal.i ne_powder cont ai ner. Tge .
f or enent | ST BE HE I o o SHEAP R SHhd SERER SRR oRERE] SAEASSFRI i ne
powder container may be formed of. sel ected one of glass, ceram.c, and a
G oup of pORSMEFIPESERENEE | o BHRTALPROVRa S SBAZGFLPEL 280t & i AB t hat
t he af orenentjoned enclogure i s opened ,and an enerngin% unit 9 for
ener gi zi ng®HEsR LS 3 t HBLGRordnBRINGTE 2EPHREC MUY LANEGhIAPRBF1GNd t he
af orenmenti oned al kal i ne Eomde{ contai ner, according to signals fromthe
sensor ar ePPRYFFEPseshdthREE IBnAyieFddions ot ut kel ttaringr pravided
af orenmenti oned al kal i ne powder container is delayed in conparison with the
ener gi zat i bh ®ie tencling AT dan tafigyidree @ M%isaa‘l@tg@lnufcmﬁ €@nt ai ner.
According to_another embodi nents of the present invention, when the hard
di sk appar®aelt ats dpankd,a sitoragiedi ayevlaft tbha afrtenent insied maghessc t he
storage | ayer of the nagnetic storage nediumis injected fromthe acidic
sol ution isfecagememivn, sad tEHdkaddmeesiod ustioned ocart atime mpgestidedsior age
medi um i s erased. Accordingly, information about the contents cannot be
read out the enclosure for containing an alkaline solution that
neutralizes the aforementioned acidic solution, an acidic
solution injection unit for injecting the acidic solution in
the aforementioned acidic solution container at least
onto the storage layer of the aforementioned magnetic
storage medium in response to opening of the aforementioned
enclosure, and an alkaline solution injection unit for
injecting the alkaline solution in the aforementioned
alkaline solution container at 1least onto the storage

layer of the aforementioned magnetic storage medium in

response to opening of the aforementioned enclosure.

The aforementioned acidic solution container and the
aforementioned alkaline solution container may be
double-walled containers and contain the aforementioned
acidic solution and alkaline solution in internal
containers thereof at a pressure of 1 ATM or higher,

respectively, and may be provided with heaters at least at



correctly, and thus reading of the contents is prevented. In addition,
since al kaline solution or powder is injected for neutralization, security
after destruction is ensured. Brief Description of the Drawings Fig. 1 is a
cross-sectional *view showi ng a hard di sk apparatus according to a first
enbodi nent of the present invention. Fig. 2 is a cross-sectional view of an
exanpl e of a solution container used in the present invention, in which 10
(A) shows a tightly sealed state, and (B) shows an opened state. Fig. 3 is

a cross-sect, | Vi shaw n not her_exanpl e of the solution container
used in thééﬁpl?éécgsen%f ﬁ:\r%veen n:,)éoen&% g(?m}eltalllsnearn%’r 0ss556¢C ]i‘ge(rjl‘L ‘view of a hard
di sk apparatus according to a second enbodi nent of the present invention.

Fig. 5is a construction of the part of the hard di sk apparatus according

to the second enjodi nent of the present, invention in.the.,vicinity of the
ot o o T e entin (i il S23 25t SOT Bk R SRR oD, Bl ELRRY (B i s

a cross-sectional plan view, K Fig. 6 is a cross-sectional view of a hard
di sk apparHtTdR Gordizida &ipe Mavd "ehfodliEAt 16Y PhenNBrEsERAt OCPRAVERTI on.
Fig. 7 is a cross-sectional view of an exanple of a |latchet nechanismin
the hard didf@Epparht d§agtcdhf ngtevagaelalprd dnbdir nehprepepkéopedsent
invention. Fig. 8 is a cross-sectional view of a hard di sk apparatus
accor di ng RagRefur t it erd@ddi neadivn, t Badpr @3N faht¢omeFryng othg a
cross-sectional view of a hard di sk apparatus according to a fifth
enbodi mentn@fzidepppesend pnvertilet. ofl an external container of the

aforementioned acidic solution container, and the
aforementioned alkaline solution injection unit may include
piping for connecting the aforementioned nozzle pipe and an
outlet of an external container of the aforementioned

alkaline solution.

The aforementioned acidic solution container and the
aforementioned alkaline solution container may be formed of

a selected one of glass, ceramic, and a group of polymer

resin.

It is preferable that a sensor for detecting that the
aforementioned enclosure 1is opened and an energizing unit
for energizing heaters of the aforementioned acidic
solution container and the aforementioned alkaline solution
container according to signals from the sensor are provided,
and that energization of the heater of the aforementioned

alkaline solution container is delayed in comparison with



Fig. 10 is a cross-sectional view show ng an exanple of a doubl e-walled
solution container used in the present invention. Fig. 11 is a tinme chart
showi ng an exanpl e of energization timng to a heater according to an
enbodi ment -of the present invention. Fig. 12 is a cross-sectional view of a
hard di sk apparatus according to a sixth enbodi nent of the present
invention. Fig. 13 is a cross-sectional view of a hard di sk apparat us
according to a seventh enbodi nent of the present invention. Fig. 14 is a

cross-secti,onal view _show n exanpl e of single-wal] ed wder . cont ai ner
Used i n t I FOEETH SAhIeRt | Oh, URBAE 6T G FUPNG ChemEREL PRVANTT BAC
Referring naw to the attached draw ngs, the enbodi nents of the present

i nvention %éiqt%ﬂ?(ﬁQQEQ%ﬁﬁf' A cross-sectional structure of a hard disk
apparatus 100 according to a first enbodi nent of the present invention is
shown in Fig. 1. The hard di sk apparatus 100 according to the first

enbodi nent of the present invention includes a tightly seal ed encl osure 120
that can be 12 A n@efUFikeaPraotecseddeharai ndkshrarRaFatuanACePEd bred
therein are a hard disk 140 that corresponds to a nmagnetic storage nedi um
a head ar id4tikl mepedtiar e dientyef stheroreedrel ehreenther afhaae
designates a spindle notor for driving the hard di sk 140, and reference
nuner al 19k et igmttde axeguinemenicadg son ilieidc hbavei teuthafaectephtedl | i ng

t he hard di sk apparatus 100 and so on is provided. In the enclosure 120, a
sol uti on dmnt @merentd0sure Vi cthixlsd magretiatstamgenediuhecasd a
storage | ayer of the aforenentioned magnetic storage nediumis sealed at a
hi gh pressuageti & drersangadlated pbsreéion appesidig aodticiagecbayeaineéncl udi ng
a magnetic |layer 140a and a lubricant |ayer 140b of the nagnetic storage
medi um 140 rdhidedniraitier eh80 dssuiger doirdednwiatiniag anj eciddn poittisa
directed toward the storage |ayer side of the nagnetic storage nedi um so

t hat a soltha®rcdrs maljteatetleabt!| £astotagd Han wioidgehkagéoremehheonmagneti c
storage nedium and the injection port 182 is provided with a sealing film
184, whi chhag@idespondsdrage seabtngmfedrceal Rabeénepgiadidyy tbatptiassure
difference, for sealing an extremty thereof during nornmal operation as
shown in RbfovLdedhennt he Hear deglh BKks@pPar &b¥s containing an alkaline

powder that neutralizes the aforementionedacidic solution,
an acidic solution injection unit for injecting the acidic
solution in the aforementioned acidic solution container at
least onto the storage layer of the aforementioned magnetic
storage medium in response to opening of the aforementioned
enclosure, and an alkaline powder injection unit for
injecting the alkaline powder in the aforementioned alkaline
powder container at least onto the storage layer of the
aforementioned magnetic storage medium in response to

opening of the aforementioned enclosure.

The aforementioned acidic solution container may be

a double-walled container and contains the aforementioned



is assenbled, the pressure in the enclosure 120 is set to a pressure which
is substantially the sanme as that in the solution container 180, and is
hi‘gher than the ambient 13 pressure, so that the solution container 180
is prevented from being subjected to an internal pressure caused by the
pressure difference. In the hard di sk apparatus 100 according to the first
enbodi nent of the present invention constructed as descri bed above, when
the encl osure 120 of the hard di sk apparatus 100 is opened for stealing the

contents. R LRI LRSI EACL ROV G120 HROTER Lheo DL DL RSB

opened by peeli or br.eakage due to the internal pressure of the solution
cont ai ner ]tSOP\HE"IgCﬂrh gguggn nB Rt ai FetF PRERE M P tRA%IEhe

anbi ent pressure (See Fig. 2(8%%. Then, _the solution is spouted out and

di sper sed $PHAYME i Afect Fon P glegvalled i SCORFRtReE Mo EARERIRF age

| ayer of the magnetic storage nedi um 140, where the magnetic |ayer 140a or
the |ubri cahfalERmPondRy G t Ae RIDFAYES| Hferl ATY R héghsir . dprB3ofbRd, so
that information enpedded in the_magnetic |ayer cannot be read correctly.
The sol ut idfPrRIleHel @RGyi dALsroplacFantainer orafhi énsdweket (fodr ERanpl e,
hydrochl oric acid). Subsequently, referring to Fig. 4 and Fig. 5, a hard

di sk apparafeserpat hered diddgkaldne sdauiit endoi admr ofay hee ppegehded
invention will be described. The hard disk 14 apparatus 200 according to
t he secondviitbdubatests of redreqrisssint. i nvention has a tightly seal ed

t wo- chanber structure. Mre specifically, a tightly seal ed outer encl osure
220 for covering an inner enclosure 250, which corresponds to the encl osure
in the first enbodinent, is further provided. As a consequence, an inner
pressur e- seal ed TantefoRA3feritsi droxsdrecacidide sobhetienciv$acti@bOunahd an
outer pressure-seal ed chanber 210 is forned between the inner enclosure 250
and the outey einodlosis e 220o0zHle ipinesr leawed rog us epPbPahtcpnabdabeglebe
conmponents, such as the hard disk 140, the head arm 142, and the magnetic
head 144, destinded itewaed uncit oneddth the fistairagppodiageint bifer ehs, and
parts having the sane function as in the previous enbodi nent are

repr esent egif dyerhdiet Saned I efRfrancic NWRIAlge atdiiwn | ahet bepdescr ifbed
again. The inner enclosure 250 of the second enbodinment is provided with a

"DVab|elN%éﬁﬁ§b@§@$ WIhEhn &8P 8T BEped ot WHOM ORI HEr ag8@xtaRnpart of a
wal | surface thereof. The novabl e portion 260 has a bell ows shape and is

formed of ruDPLInORtSFi Bhe Of £ NendhKEohEd 08 LK1 L OsEDSEY &n BcbAE YEn@pDUNt  Of
di spl acenent due to the pressure difference between the outer
pressure-seal ed chanber 210 and the inner pressure-seal ed chanber 230, and
in order to ensure a stable anount of displacenent. 15 As shown in Figs.
4 and 5 in detaldne & e aNanstkd Uild G MbRIH G AL Mt may
substantially the same size as a nmagnetic storage nediumis fixed to the
center of : ' LN 72 1 flace-tg-face
relation V\%?ﬁlﬁ%a@%@r%?&gjf ggg\élg?n?hgﬁ%a?ggg%kgjllé?l%,ghv%’litc ggtrt(rieeg:ponds
to the magnetjic.s i i j i yer 140a. A

gui ding ners BmaeFEPRELREEbEY ALk e bR o e B )20 i ch a
shaft 147 of the spindle notor 146 is fitted. The reference nuneral 140b is
the lubricant |ayer covering the surface of the magnetic |ayer 140a. The

i nterl ocking pl f .the sal.utian

e 270 is mounted to the bac urface

contai ner 280" subior s earEyERE FSEd RridaenTatubiRh kBaRrabRE R S 270
may be adapted to pe guided by.a plurality of side colums 274 far ot h
Vertical mELEHEHENERRRES 1katiBan bon ety CHESHIER gFe | BR EOATEANGE 280 i s
formed of a ilexi | e natgrifl so as to be cafable of Eeinglgressed by the
novabl e pofE+BRt2B0 A% CLHE 77t e Tty P&t R FAYP FhPTEYROF MEP Wit h an
injection port 282 facing the storage | ayer of the nmagnetic storage nmedi um
140, and the injection port 282 is provided with a sealing film 284, which
corresponds to a_sealing device to be opened by the pressure difference.

The hard di sk apphrhf RTeDRraR® i3y 2 GaIme B dohdedfsddinterithadt thee

present invention is constructed in such a manner . .
aforementioned enclosure 1is opened and an energizing unit



16 that the pressure in the inner enclosure 250 is substantially the sane
as in the solution container 280, and the pressure in the inner enclosure
250 and the pressure in the outer enclosure 220 are mai ntai ned at val ues

| ower than:'the anbi ent pressure when they are assenbled. In the hard disk
apparatus 200 constructed as descri bed above, when the outer enclosure 220
is opened, the pressure in the outer pressure-seal ed chanber 210 becones

t he ambi ent pressure, and a force generated by the pressure difference is
exerted tc%&pe anabLe.porti%% %60 prov%de on the wall .surface of.the

i nner encld¥ur e SEF 45 Me FRECTSTabl 8ot BT of FOEG TSRS ENES BFLTHe
novabl e portiaon 260 presses the back surface of, the so] ution container 280
in mhichzf?ﬁ%ﬁﬁﬂ%eﬂggB?h??ﬁnapg &h€a EﬁQﬁPRﬁ%quufiﬁﬁ TRPHZDI at e
270, so that the pressure therein, increases. The injection port, K 282

provi ded eﬁoqqﬁQQAQrﬁﬁﬁQRﬁ%ﬂg tReStEREAP N F?mi?PﬁMﬁ%ﬂ?thérﬁiEE%V%Qﬂdsolution
is encapsul ated, is opened by peeling or breakage of the sealing film 284.
Then as i PRhethat senerdbar bR, Ahethe eabari of spbat afosemenhicaedper sed
fromthe injection port 282, is injected onto the storage |ayer of the
magnet i ¢ st ofagenermfingari4gonkhénpert he debpeed dn SpEprardgenorithethabri cant
| ayer 140b of the storage layer is nelted or dissolved, so that information
enbedded ignerml faighen i cofaydre dmaitoer bef1the aforementioned acidic

solution container.

According to another embodiments of the present
invention, when the hard disk apparatus is opened, the
acidic solution that can melt at least the storage layer of
the magnetic storage medium is injected from the acidic
solution injection unit, and the contents stored on the
magnetic storage medium is erased. Accordingly,
information about the contents cannot be read out
correctly, and thus reading of the contents is prevented. 1In
addition, since alkaline solution or powder is injected for

neutralization, security after destruction is ensured.

Brief Description of the Drawings

Fig. 1 is a cross-sectional view showing a hard disk
apparatus according to a first embodiment of the present
invention.

Fig. 2 1is a cross-sectional view of an example of a

solution container used in the present invention, in which

10



read correctly. Referring nowto Fig. 6 and Fig. 7, a third enbodi nent of
the present invention will be described. In the first and the second

enbodi nents, the solution injection unit is actuated by using variations in
pressure in the' hard disk apparatus. In contrast, in the third enbodi nent,
a mechani cal | atchet nmechanism which is interlocked with a screw for
securing a lid of the enclosure, is utilized. Mre specifically, a hard

di sk apparatus 300 according to the third enbodi nent of the present

i nvention, li.d 324 is, fi to a nclosure_320 with a fixed screw 326.
The 11 xed D o8 ik 5r B EBuc oA RS T Eher rod FanP BRI 330 P S
extremty thereof. The | atchet mechanism 330 in this enbodi nent is provided
by bei ng f???%%‘loosely on the fixed screw 326, and is provided with a
novabl e ring 332 forned with saw teeth including .an upwardly incljned
surfaces and upri'ght urﬂé%esaoﬁrPﬁé'§?8§188?ha%QQﬂu§hﬂﬁ¥n¥ﬁiﬁ?F fitof the
nmovable ring 332 to the fixed screw 326 is achieved by a retaining ring
334, so asSiYBELfrO& frihe r §PARLSANFCAHE ML Ut ew3281e APLERB BoSIi ti ONn
facing the novable ring 332, there is provided a divided fixed ring 336
formed wi tFINL1i@Rw teeth including ownwardly inclined surfaces and
upright surfaces on the side surface,thereof, which is restrained fromits
movenent in the Tidecti odsof aoveresg-sgctiengdl xedescodw B2y dhskpper
and a lower walls 338 provided on a cylindrical frame 340 so as to project
t her ef r omapprirdisus r aecoodimygetion at e gaadl admkbhdigeentonof whhehprrasensect s
with the direction of novenent of the fixed screw 326, by a spring 342
provi ded oinvémrtbamksi de thereof. Wth the | atchet nechanism 330 in this
arrangenment, when the fixed screw 326 is screwed for assenbling the lid
324, the novabl eFi1gng 332 4 sc@ressed liawarfd thengartus ft ibebbaekdsdakk
sawt eet hed portions on the novable ring 332 and the fixed ring 336 abut
agai nst eaappatdeus anccondnaway tfireomesaeid @ntiverd imErgr effotée plresknxed ring
336 only bows the spring 342 downward, and thus the cylindrical franme 340
cannot be hovedtidn irmelpr edennieybodi tivatsoutsidnutdoort adonirgi kaerddd f or ned
of a flexible filmor the like is integrated under the cylindrical frane
340 and, asajn idle case @frdshe spivionss esbadi medbw, i Sahd®r nEgh Wiitsh an
injection port 382, and the injection port 382 is closed by the sealing
film384. dhessysépdibgal branevddR.i s supported at a predeterm ned
position of the enclosure 320 by a gui de nenber, not shown, in such a
manner that the yegtigal snoveentrbSsDobcfeshs i Redyw I 4 hgatat atiisqnal
novenent is restrained. The upper portion of the 19

apparatus according to a third embodiment of the present
invention.

Fig. 7 is a cross-sectional view of an example of a
latchet mechanism in the hard disk apparatus according to
the third embodiment of the present invention.

Fig. 8 is a cross-sectional view of a hard disk
apparatus according to a fourth embodiment of the present
invention.

Fig. 9 1is a cross-sectional view of a hard disk
apparatus according to a fifth embodiment of the present

invention.
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solution container 380 fornmed of the flexible filmor the like is held by a
fixed frame 344. The enclosure 320 accomodat es the conponents such as the
hard di sk 140, the head arm 142, the nagnetic head 144, and the |ike as
described in conjunction with the first enbodi nent therein, and parts
havi ng the sane function as in the previous enbodi nents are represented by
the sanme reference nunerals, and will not be described again. Wen an
attenpt is made to open the encl osure 320 of the hard di sk apparatus 300
according to the third enbodi nrent of the present invention, and thus to
remove the lid 324 by rotating the fixed screw 326, the fixed screw 326 is
noved upward. Then, ﬁge upright surfaces Qf the saw-t{oothed g i ons engage
with each ot her Fifhe bySthé S8eF &S tGRE36 Vi EV s AN Y A FE TR St B
cylindrical franme_340 iis noved upward. Consequently, the solution contalner
380 |ntegﬁhte§°Pﬁlﬁﬁ§aﬂéﬁ§'ﬁRﬁQQ¥RPoF°PﬁélB9ﬁrﬂﬁ? allnf (tife BROSERE
pressurized wth respect to the fixed frame 344. Therefore, in this
enbodi mentingenteiqn. when the sol ution container 380 is pressurized via the
| at chet mechani sm 330, the solution is spouted out and di spersed fromthe
i njection port 38%y. ahd i sifnj ext édmentohane shomage | agercxaplise adignetic
st orage nedi um 140, where the magnetic |ayer 140a or the lubricant |ayer
140b of t r@@tqﬁr@}ei¢ra>té4rnﬁrm trel a éadrer2@ccodidd ngl vedn sobokdmentf of mat i on
enbedded in the nagnetic | ayer cannot be read correctly.

the present invention.

Fig. 12 1is a cross-sectional view of a hard disk
apparatus according to a sixth embodiment of the present
invention.

Fig. 13 is a cross-sectional view of a hard disk apparatus
according to a seventh embodiment of the present invention.

Fig. 14 1is a cross-sectional view showing an example
of a single-walled powder container used in the present

invention.

Mode for Carrying Out the Invention
Referring now to the attached drawings, the

embodiments of the present invention will be described.

A cross-sectional structure of a hard disk apparatus
100 according to a first embodiment of the present
invention is shown in Fig. 1. The hard disk apparatus 100
according to the first embodiment of the present invention

includes a tightly sealed enclosure 120 that can be

12



Referring lastly to Fig. 3 and Fig. 8, a fourth enbodi nent of the present
invention will be described. A hard di sk apparatus 400 according to the
fourth enbodi ment of the present invention, a pilfer sensor 430 detects
that an enclosure 420 (or a lid) of the hard di sk apparatus 400 i s opened,
and an electric valve provided on a solution container 980 is opened by
using an output signal fromthe pilfer sensor 430. The sol ution contai ner
480 is forned with an injection port 482 as shown in Fig. 3, is filled with

2301 Ut oyt hal Gy oL At | easlddigatarade, Layen 0l Uit BgaRtiga St or age

I

medi um at a pressure, %n i's provi an electric sealing val ve
484 for s ina it.jn _the I 1 at i .S i stemi rat ed
by el ect rie%l%%qlda apllrel r?a?lya%ir) C{ﬁskeg‘(%ﬁq’jarrtbggafz%rgggﬁégh%uggg %eﬂ%)érg%?ggd in

t he hard di,sk apparat.us 400. Th i| fer, sensor 430 for de ting,openin

oy bo so ket At o g it P dd2yr & BaREEP e, Rpafs L5y At pRE™
encl osure 420 of the hard di sk 2% gﬁgaratgs 400 is tightl ﬁealgd and

t he presdeé‘i%efﬁéegﬁ@IBEWFga&Z 4o LAPAFASd ¢ n SHEHGHBPERF e5CEir e or
the reduced pressure _suffjciently in_conparison with the nornal prg sure,
so that tHEF¥FERI t hdhe hehpres ik | hA4Pne BHtI 68HFPECASH MG Eged®Pnto the

normal pressure is detected when the enclosure 420 is opened. 2) Oxygen
Sensor | n 9¥FIRAERS as el ICL¥FHelencIBRIFR 20 BPifRe harcd tdvdiE apphr at us
400 is tightly sealed, and gas in the enclosure 420 is substituted by, for
exanpl e, FYH-@hbinEpt tha ahagdygei gk capraraieus WhBR ene &t 93ur 5420 i s
opened, the fact that the anount of oxygen in the enclosure 420 has changed
i s det ect erroBydedmadt thensoclpgurki $20ase, sehet ko |wwnirad ne20 180/t ke har d
di sk

which a solution that can melt at least a storage layer of

the aforementioned magnetic storage medium is sealed at a

high pressure, is arranged at a position opposing a storage

layer including a magnetic layer 140a and a lubricant layer

140b of the magnetic storage medium 140.

The container 180 is provided with an injection port
182 directed toward the storage layer side of the magnetic
storage medium so that a solution is injected at least to the
storage layer of the magnetic storage medium, and the
injection port 182 is provided with a sealing film 184, which
corresponds to a sealing device to be opened by the pressure
difference, for sealing an extremity thereof during normal
operation as shown in Fig. 2. When the hard disk apparatus
is assembled, the pressure in the enclosure 120 is set to a
pressure which is substantially the same as that in the

solution container 180, and is higher than the ambient

13



apparatus 400 is conpletely sealed by, for exanple, ultrasonic welding or
the Ii ke, and nechani cal abnormal vibrations generated when attenpt is nade
to open by using a tool are detected. 4) Light Receiving Sensor In this
case, the enclosure 420 of the hard di sk apparatus 400 is conpletely

| i ght -shi el ded, and openi ng of 22 the encl osure 420 is detected by using
the fact that outside light enters in the enclosure 420 when it is opened.
5) Resistance Variation Sensor In this case, an electric conductor having a
specific resi e d id o] surf nel.o of the
hard di sk Eg%ép%i%s §4O(S)OI,%g;éec‘tég%denssélfqgtrl%rﬂeacggﬁa%&eﬁggiiggt %%cgyéfgéglggposed
on the respeghing spriaces olqthe sheehrlensPnguelol o a0g,¥ani ghions In
resi stance val ue bet wee e el ectrodes are SUFRd Cs6°as to defermine

t hat the engéosure 4g§%is opened when there is a significant variation in
resi stanc \Nﬁiﬂfeﬁél ScTibed above, in the hard disk apparatus 400
according to the fourth enbodi nent of the present invention, when the fact
that the enclosure 420 is opened is detected by the pilfer sensor 430, the
el ectric sealing valve 484 is qpened according to the signal fraomthe
sensor, and the Sbldt§ Q4% t%QPQ£ﬂFq§n&08i§5§P§Q&nﬂrgﬁ1FH8 %ﬁf%Etion
port 482 of the solution container 480, which has been nmintained at a

hi gher pr e¥BReEReR 9t thRePEREPBEUF RVEDBLORIRPISH BIARS G5t BeBRELREEr age

| ayer of the magnetic storage nedium 140, where the magnetic |ayer 140a or
the | ubri c@RVeaydreniAdte 6nClRSUSEordfeCt e Naxrdnslitséd appagirsssl ¥8A, so
that information enbedded in the magnetic |layer 23  cannot be read
correct|y.15heorened | 6ar csheailabg NS t Hhaabeves gléser Lheghe

enbodi ments nmay contain fine particles (for exanple, glass beads) to be
attached agn¢kaseren 1he beopmge [thperamifiente pafemsanent i ap@dthagnéhec
storage nediumas well as the solution that can nelt at |east the storage

| ayer of t$eahbymetiicdmstl@rdagidimddiilemwelak tini $eamsarderbrt pressurgatison
enbedded in the nmagnetic |ayer can be prevented frombeing read correctly
further rebtpantqg. Sulpseduert lor, brefadkagenglueo thi ghed intekngl bresaulmerd di sk
appar atus 500 according to a fifth enbodi nent of the present invention wll
be descri befl.tHdhesdiard ch slorndpparcat 08056001 ab clodslibwpni oaive firfddh aembodi nent
of the present invention is provided in an enclosure 520, and includes an
aci di ¢ sol higledr c e siete S8 rc aHalanibigran paeisdiudes alseiel @aigt.hat(Bgan nel t

at least the storage |ayer of the hard disks 140 (two in this enbodi nent),
and an al kahéng sehet 56NuEOBhaiiRErspRAUL DB MY ADspekatdn€rsal whieon for
neutralizing the acidic solution. In order to inject the acidic solution in
the acidi cigpbetion aigner ap80i anth {der & kaltionens o tib 1 9Fe i 1h fdre o3l kal i ne
sol ution container 590 onto the storage |ayers of the hard disks 140 in

response tenh&peidhbtdfc t Be c@RekOSHE]: BR01 4 MOZA & PIHIRS Mty @@ yle? this
enbodi nent) 24

140a or the lubricant layer 140b of the storage layer are
melted or dissoclved, so that information embedded in the
magnetic layer cannot be read correctly. The solution may be

chemicals of acidic and organic solvent (for example,

hydrochloric acid).
Subsequently, referring to Fig. 4 and Fig. 5, a hard disk

apparatus 200 according to a second embodiment of the

present invention will be described. The hard disk

14



having a plurality of nozzles 571 opening toward the storage |ayers of the
hard di sks 140, and piping 572 and pi ping 574 fornmed of vinyl hose for
connecting the nozzle pipes 570 with respect to the outlets of the acidic
solution contai ner 580 and the al kaline solution container 590 respectively
are provided. The piping 572 and the piping 574 are provided with a check
val ve 573 and a check val ve 575. The acidic solution container 580 and the
al kal i ne sol ution container 590 (reference nunber of the al kaline acid
cont ai ner J e At hi hegi ar, bl | o) iners. An
C%%aefé%@ss dzzc% *‘éé’cﬁ%&%)@é %%1.(3 s 5%91‘61 inRehC O AL e

i nt er nal al ner 582 thereo Is filled wwth the acidi c solution

(Lhe alkelhne. 30 4oiank 8h RBrCERUEe b MUSb S Jugher Lhaeh T
t | t tlef. 5 594)_.0f .t.he I nt I tal 582 92). A
o LRt Slofn QLIS AL (S30) of e Bl SOTLALRSE 2025 B0

at a predeterm ned distance, and an outl et 588 (598) is connected to the
af or ement i Shed Pihi 7Y %ﬁﬁef5?2?$°FHr§dé§§NN€%%ﬁPi?#ﬁ?ﬁ?&ﬁﬂs ot t hSf our t h
embodi nent , rimary or. a secondary battery is provided in the hard disk
appar at us %’b‘gl ULg Bhdt§ Aidg ufmPabmente H§atfg‘rrt§@5f Pgexyidedynghthe

af orenenti oned pilfer sensor is provided. The 25 parts having the sane
function & SORSERRISHCSr eRB Nt e B rEFSIdeTSRe IGd FRaBbe s 3L dift garmdt he
same reference nunerals, and will not be described again. In the hard disk
appar at us 500 Bk otanrfy EBCLREVFPf R lentidWl mEntOwte¥ herpeessarsealedt i on,
as shown in Fig. 11, the fact that the enclosure 520 of the hard disk
appar at us SOUWRer gdhéd fermed katetrdy thseipnereenehosere Zaf anfetheat er
585 provided at least at the outlet 584 of the internal container 582 of

t he aci di cOwRuENSACSHAEAd 4er 8@ innenanglloswusy2blianrameodatigsuthsi gnal
fromthe pilfer sensor. Then, a stress due to the difference in thernal
expansi on eowpéneitehit sSusHt weethehbahdadas k5840 arthe Heay agwm i142geandated in
the acidic solution container 580 formed of glass due to abrupt heating by
energi zat iome wegnelihyia hehead| 24458dessrbhbellenn andjtthetaondiwétbokbeion is
sprayed fromthe nozzle 571 via the piping 572 and the nozzl e pipe 570.
Then, the £ivstagendaijerer(tmaberetiin,|l apdrparaadchdhind Witd cante lfapetioh t he
magneti c storage nmedi um are di ssolved by the acidic solution. In the
present endbedinenhe pseshows iemblbidimehkt, die heateserObd obyt bReakkaki ne
sol ution container 590 is energized when a predeterm ned tine period has
el apsed aftefeeaecgimahée ool ©f dhe WMEBL efio585e ofe $beil6d dhgaswl Uti on

contai ner 580, that is, when dissolution of the storage |ayer and the

| ubricant |ayer has al nost conpleted, so that the 26

The inner enclosure 250 of the second embodiment is
provided with a movable portion 260, which can press a
solution container 280, on part of a wall surface thereof.
The movable portion 260 has a bellows shape and is formed of
rubber material or the like in order to ensure a large amount
of displacement due to the pressure difference between the
outer pressure-sealed chamber 210 and the inner
pressure-sealed chamber 230, and in order to ensure a stable

amount of displacement.
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outlet 594 of the al kaline solution container 590 is broken and the

al kaline solution is sprayed fromthe nozzle 571 through the piping 574 and
t he nozzl e pipe 570 for neutralization. Therefore, detoxification is
achieved and the safety is ensured. Referring nowto Fig. 12, a hard disk
apparatus 600 according to a sixth enbodi nent of the present invention wll
be described. The only different point of the sixth enbodinent is that

al kal i ne powder is used instead of the al kaline solution used in the fifth
enbodi ment . Si ngg; ofiien COASERYSL T NS €53l N0He e, SAeY ASK L HRSSed N the
fifth enbodi ment, the parts having the sane function are represented by the
sane referq{g&lrgg%-r S onfynst | Y R W kb eb cused on. In
ot her mord%, accor fﬁ% ng?ﬁe %?gtﬂﬁgﬁgﬁ%?%entf'%ﬁé aﬁ&ahﬁngaﬁgmge? is
encapsul at in Lpter ai ; : )+ Of i er
cont ai ner 206 HACBRELE” P AL TR U5 FRAR) e L Rt R BE RS
pressure hj gher, t han AT n.outlet of an t al contajner i nnect ed
to the ot hnéc?vag%lae of "< ﬁa&%%da‘&lpae 77 Nt C%P?sfzfdﬁf%r%%{: olrélce’ ??%‘?nthat
for the acidic solution, via piping 674. Ref i now .t i,g. 13.and Fig.
19 the hartf HSORSHIREDS SBF B G AAPT & a BBVER Shodt RentRbER: he 37
present invention will be described. In the seventh enbpdi pent, ap al kal i ne
powder con?%’f?‘%?p‘*\&f WRi Eﬁei agngtyq S %y ™ ‘ﬁ‘i"ne?n?g‘?%%g oghﬁl ass,

as shown in Fig. 14, is used instead of the double-walled glass container
used in t HRESEIC ed5yGtmef02 -ant qUuheaner P9ds ?ggﬁr oYi g@ﬁg‘ﬁ ah BE?I et
794. The al kal i ne powder container 790 is filled with gas gressurized to an
air pressWHHh&L t RRA maiv Iyt Het2 midtth "R14ed) enéhgdhder! PhethEt| et
794 is not connected to the pipi _ng, and the direction thereof is determ ned
so that thergke iMREPowddl is Hispedsedlha zafenmicss mdered 1AQbt B si xth
enbodi ment and the seventh enbodinment, as in the fifth enbodi ment, when the
pi | fer senshe Haveteawtt Hayaihe cPyeringat thResBrépesupéstbeomaagnet2g are
opened, the heater 585 provided at the outlet 584 of the internal container
582 of thelaveditd@al utlihen tohealnekiBg0 phatdergilzésd acwsitddngot shehe

out put signal fromthe pilfer sensor. Wen the outlet 584 is broken, the
aci di ¢ sollaclhn swigmeaayed tbroughluhomozmita B L 2ZResupdvates by a
predeterm ned tine period has passed after the heater 585 of the acidic

sol ution cHhikednelat8R76. erTdregiingehr liduk imepipdat@2 707958y bk tlklepdkeklal i ne
powder container 690 (790) is energized. Then, in the sixth enbodi nent, the
outl et 694tof Hheyuided by a plurality of side columns 274 for smooth

vertical movement thereof as shown in Fig. 5.

The solution container 280 is formed of a flexible
material so as to be capable of being pressed by the movable
portion 260 wvia the interlocking plate 270, and is formed
with an injection port 282 facing the storage layer of the
magnetic storage medium 140, and the injection port 282 is
provided with a sealing film 284, which corresponds to a
sealing device to be opened by the pressure difference. The
hard disk apparatus 200 according to the second embodiment

of the present invention is constructed in such a manner
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28 al kali ne powder container 690 is broken, and the al kaline powder is
sprayed fromthe nozzle 571 through the piping 674 and the nozzl e pipe 570,
wher eby honpbgeneous neutralization on the surface of the hard disk 140 is
achieved. On the other hand, in the seventh enbodi nent, the outlet 794 of

t he al kal i ne powder container 790 is broken, and the al kaline powder is
sprayed in the enclosure 720, so that not only the hard di sk 140, but also
the interior of the enclosure 720 is entirely neutralized. Therefore,

ot i3 R Sl ey Al

cont ai ner ove is forne neryforned

of Cram Gal ARLYIRI 4k o893 It L8 0 epuragy Advanhages Ell et of

S .
the I nvention RCCO (0] present 1 nvention, even n-attenpt 1s

de t the hard disk d read i nt i d
"t he. hard oFSR, QPG el COUPBAE | ASPna g (K Sbiaye redian? ¥ EoEr ased

by a substance that
y enclosure 220 are maintained at values lower than the

ambient pressure when they are assembled.

In the hard disk apparatus 200 constructed as
described above, when the outer enclosure 220 is opened, the
pressure in the outer pressure-sealed chamber 210 becomes the
ambient pressure, and a force generated by the pressure
difference is exerted to the movable portion 260 provided
on the wall surface of the inner enclosure 250 to move the
movable portion 260. Movement of the movable portion 260
presses the back surface of the solution container 280 in
which a dissolved solution 1s encapsulated wvia the
interlocking plate 270, so that the pressure therein
increases. The injection port 282 provided at the extremity
of the container, in which the dissolved solution 1is
encapsulated, is opened by peeling or breakage of the sealing
film 284. Then as in the first embodiment, the solution 1is
spouted out and dispersed from the injection port 282, is
injected onto the storage layer of the magnetic storage
medium 140, where the magnetic layer 140a or the lubricant
layer 140b of the storage layer is melted or dissolved, so

that information embedded in the magnetic layer cannot be
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can nelt at |east the storage |ayer of the nmagnetic storage nedium and
thus reading of the contents is conpletely prevented, and thus a copyright
of a contents supplier nay be protected. 29 In addition, since the

al kaline solution for neutralizing the acidic solution is added for
spraying, detoxification is achieved and thus the safety is ensured. 30
Clains 1. A security-protected hard di sk apparatus conprising: an encl osure
in which a nagnetic storage nedium and a magnetic head encl osed therein; a
cont ai ner ovided in the enclosure for containing a substance that can
melt at Ié%%cyéggg%?%%éylayer of the said nmagnetic storage nmedi um and

Referring now to Fig. 6 and Fig. 7, a third embodiment

of the present invention will be described.

In the first and the second embodiments, the solution
injection unit is actuated by using variations in pressure in
the hard disk apparatus. In contrast, in the third
embodiment, a mechanical latchet mechanism, which is
interlocked with a screw for securing a lid of the

enclosure, is utilized.

More specifically, a hard disk apparatus 300 according
to the third embodiment of the present invention, a lid 324
is fixed to an enclosure 320 with a fixed screw 326. The
fixed screw 326 is provided with a latchet mechanism 330 at
the extremity thereof. The latchet mechanism 330 in this
embodiment is provided by being fitted loosely on the fixed
screw 326, and is provided with a movable ring 332 formed
with saw teeth including an upwardly inclined surfaces and
upright surfaces on the side surface thereof. Fixation of
the movable ring 332 to the fixed screw 326 is achieved by
a retaining ring 334, so as to be free from rotation of the
fixed screw 326. At the position facing the movable ring

332, there is provided a divided fixed ring 336 formed with
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an injection unit for injecting the content of the aforementioned contai ner
at |least onto the storage |ayer of said nagnetic storage nmediumin response
to opening of the said enclosure. 2. A security-protected hard di sk
apparatus according to Claim1l, characterized in that said injection unit
is constructed in such a manner that said enclosure is tightly seal ed, and
the pressure in the enclosure is substantially the sane as that in said
contai ner and held at a val ue higher than the anbient pressure. 3. A
security-protec ard, di sk . appar at us._acgaordin ai r..2,
char act eriszag“%j i%ggﬁg’t sja?ﬁf%%h]? iné’rwn(‘:"'c?%pcfliysesl%ﬁﬁﬂ?‘é‘ctsl@g#a%grst <'fl%tc(i:i ng the
storage | ayer, of said neti c storage di u and, the injecti.on port 31
i ncl udes a‘}l%%]aq %y 586?% e?haqniéh‘ap%ﬁégeb@uﬁ%c%r 5&‘?6?8%& f‘“fthé'rcghcje&.; 4. A
security-protected rd di,sk apparatus,according to Claim 1, characterized
Tt hat S SP I GRS G Uit BOCBRETE LR S R Lt EP VAR C oSt d
enclosure is tightly sealed in terns of the pressure, and_conprises a
nmovabl e pdrits &t XSmhFERSIS3 8 PabRB WPPHF i RglUrd whtHiceér Prenigadt of a
wal | surface thereof, and an outer enclosure being tightly sealed for
covering st @ eNeipdyicalafigamg IHats BE PPREVTLCE Hhake 1088Felfs
substantially the sanme as that in the container, and the pressure in said
encl osur e BERE ttfe e sigy & hen raglig logil@e cdienes whd clir ansersegtearies | ower
than the anbient pressure. 5. A security-protected hard di sk apparat us
accor di ng the Aigiaatdorcledr mevenenbdof rthehdti xegi dcrent 32 perbyenpprsby an
injection port facing the storage | ayer of said magnetic storage nedi um
and t he i N34zt popvpded compthsedbaxksdald ngheeepte t fktth stlopehatichgtt he
pressure difference. 6. A security-protected hard di sk apparatus according
to Cd ai m Ijechrmn st e33Q eith i thithatr rsaigknianjtectwhem whiet fiixeidntserkocked with a
screw, which secures a |lid of the said enclosure, and constructed by a
| at chet methastsewddhafoB2a s sanal resshes diidl A, aither molvab leheisagr 8B2i s
removed. 7. A security-protected hard di sk apparatus according to Cl aim6,
characterized pretbatl sadimvaxent aiared €hapr ithes wewvely ecfi sawpaekthadi ng the
storage | ayer of said

portions on the movable ring 332 and the fixed ring 336 abut

against each other and move away from each other. Therefore,
the fixed ring 336 only bows the spring 342 downward, and thus

the cylindrical frame 340 cannot be moved.

In the present embodiment, a solution container 380
formed of a flexible film or the like is integrated under the
cylindrical frame 340 and, as in the case of the previous
embodiment, is formed with an injection port 382, and the
injection port 382 is closed by the sealing film 384. The
cylindrical frame 340 is supported at a predetermined position
of the enclosure 320 by a guide member, not shown, in such a
manner that the vertical movement is not restrained, but the

rotational movement is restrained. The upper portion of the
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magnet.i ¢ storage nmedium and the injection port includes a sealing device
that is opened by the pressure difference. 8. A security-protected hard
di‘'sk apparatus according to Caim1l, characterized in that said injection
unit conprirses: ‘a sensor for detecting that said enclosure is opened; and a
val ve actuating unit for actuating a valve provided on said container,
according to signals fromthe sensor which is higher than said enclosure in
pressure. 9. A security-protected hard di sk apparatus according to any one

of Clains 1 8.. characteri in that sali d cont.ai-ner.conprises. a

Subst ance Trbft fom el BSRy 280, frridtChsr Bhe MRRPI EiIRPR B b ot or age
medi um as wel |l .as. fine_particles be attached at | t _onto the storage
Tayer o s iRt Fot DRt deredidm HBe SUCRAHT4 2hr BERTBOORERS d, ok
apparatus 33 conprising: an enclosure jn which a netic stor medi um
and a magnets CHERRPTHCT ose tderdih; aaFr‘n; &dis ﬁ@ol g?‘l oﬁeégnﬁé’i“ngggpr ovi ded
in the enclosure for containing an acidi¢c solutjon that can nelt_at |east a

storage | aye offegaed ifagnBere stidagedPBdith® Bhkal RSl i 4RS FOIRATG ohn

contai ner provided in the . ,
conjunction with the first embodiment therein, and parts

having the same function as in the previous embodiments are

represented by the same reference numerals, and will not be

described again.

When an attempt is made to open the enclosure 320 of the
hard disk apparatus 300 according to the third embodiment of
the present invention, and thus to remove the 1lid 324 by
rotating the fixed screw 326, the fixed screw 326 is moved
upward. Then, the upright surfaces of the saw-toothed
portions engage with each other, whereby the fixed ring 336
is m oved upward and the cylindrical frame 340 is moved
upward. Consequently, the solution container 380 integrated
in the lower portion of the cylindrical frame 340 1is
pressurized with respect to the fixed frame 344.
Therefore, in this embodiment as well, when the solution
container 380 is pressurized via the latchet mechanism 330,
the solution is spouted out and dispersed from the injection
port 382, and is injected onto the storage layer of the
magnetic storage medium 140, where the magnetic layer 140a

or the lubricant layer 140b of the storage layer is melted or
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encl osurefor containing anal kal i nesolution that neutralizes said acidic
solution; an acidic solution injection unit for injecting the acidic
solution in said acidic solution container at |east onto the storage | ayer
of said magnetic storage nediumin response to opening of said encl osure;
and an al kaline solution injection unit for injecting the al kaline solution
in said al kaline solution container at |east onto the storage |ayer of said
magneti c storage nmediumin response to opening of said enclosure. 11. A
ratu accordin cha acterized

security- protec ed.hard g E a tg da
in that sa?ﬂS%% e s8fu hS gﬁ?ﬁfﬂ@ 18ﬂd 2@?%33?§a|+%eg§8|H?98ﬁ tbnt ai ner
are doubl e-wal | ed contgﬁners nd contajn said acidic solution and al kal i ne
sol ution i FRYSE THAPOL Nt af T sCRHEFCofYat a pressure of 1 ATM or hi gher,
respectively, and are prOV|ded wWith heaters at |least at outlets of the
i nternal containers, respectively. 12. A security-protected hard disk
appar at us accor to Cla|n111 characterized in that said acidic solution
injection unit c%@é%#%%%ga.néfiﬂﬁ pitte Kagi ng aapi uFapit yB.ofa né2RIrER
opening toward at |east the storage |layer of said magnetic storage medium
and pi pi ngefledtemecef nghe heragent eipypet hol whl bupé ededtrbpe@xt er nal
container of said acidic solution container, and said al kaline sol ution
injection unit conprises piping for connecting said nozzl e pipe and an
outl et of an external
A hard disk apparatus 400 according to the fourth
embodiment of the present invention, a pilfer sensor 430
detects that an enclosure 420 (or a lid) of the hard disk
apparatus 400 is opened, and an electric valve provided on a
solution container 480 is opened by using an output signal
from the pilfer sensor 430. The solution container 480 is
formed with an injection port 482 as shown in Fig. 3, is
filled with a solution that can melt at least the storage
layer of the magnetic storage medium at a high pressure, and
is provided with an electric sealing valve 484 for sealing
it in the normal operation. Since this system is operated by

electricity, a primary or a secondary battery 440 must be

provided in the hard disk apparatus 400.

The pilfer sensor 430 for detecting opening may be

sensors as shown below.

1) Pressure Sensor

In this case, the enclosure 420 of the hard disk
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contai-ner of said al kaline solution. 13. A security-protected hard disk
apparatus according to any one of Clains 10 to 12, characterized in that
said acidic solution container and said al kaline solution container are
formed of selected one of glass, ceramc, and a group of polynmer resin. 14.
A security-protected hard di sk apparatus according to any one of Clains 11
to 13, further conprising: a sensor for detecting that said enclosure is
opened; and an energi zing unit for energizing heaters of said acidic
solution c L ner_an aid alkaline saolution_container_ according
signal s fr%%agg%séns%br? %ﬁa?égﬁg;?’zgﬁzailﬁdf hgtndgnq:ehregi%% $On of i hté}]§5
heater of said al kali %)solution container_is dela¥ed in congarisgg W th

g B g

the energi ZATTEN o1 t rﬁﬁuQ91Qﬁa%ﬁﬁ b%iﬁ?i gb? T OR"EBATEFnBF. *18. A
BB RS h PP, SOTPAL A SIFLERY Sl 1 o

pressure, so that the fact that the pressure in the enclosure

420 is changed into the normal pressure is detected when the

enclosure 420 is opened.

2) Oxygen Sensor

In this case as well, the enclosure 420 of the hard
disk apparatus 400 is tightly sealed, and gas in the
enclosure 420 is substituted by, for example, argon and kept
in an oxygen-free state. When the enclosure 420 is opened,
the fact that the amount of oxygen in the enclosure 420 has

changed is detected.

3) Impact Sensor

In this case, the enclosure 420 of the hard disk
apparatus 400 is completely sealed by, for example,
ultrasonic welding or the 1like, and mechanical abnormal
vibrations generated when attempt is made to open by using a

tool are detected.

4) Light Receiving Sensor
In this case, the enclosure 420 of the hard disk

apparatus 400 is completely light-shielded, and opening of
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an aci-dic solution container provided in the enclosure for containing an
acidic solution that can nelt at |least a storage |ayer of said magnetic
storage nedium an al kal i ne powder contai ner provided in the encl osure for
contai ning-an al kaline powder that neutralizes said acidic solution; an
acidic solution injection unit for injecting the acidic solution in said
acidic solution container at |east onto the storage |ayer of said magnetic
storage nediumin response to opening of the said enclosure; and an

al kal i ne pgwder i.njecti uniit for jnpecting the alkalin wdey in said
al kal i ne g%%ﬁé?“%%#ﬁ%ﬁenggoaﬂsl%ﬁg?ctﬁ§§b¥ﬂﬁggﬁb% e%F8§e§hgg %%fﬁlﬂ%gnetic
st or age iymin response to openi ng of sak&}enqlosure. 16. A
securi tyvﬁgltﬁti'étcteé'&srﬁfd”ﬂitsﬁ@ aedg‘é]r%? e Atebrttely o 1@ HRF™ES characteri zed
in that said acidic 36 solution container is a double-walled container
and contains said acidic solutionin its internal container at a pressure
of 1 ATMor higher, said al kaline powder container is a single-walled
contai ner and coht 9 sfiangs N PRk e8P essure of 1 ATM or hi gher,
and said internal container and an outlet of said al kaline powder container
may be provi ded Wi tthise gia@es, anesgectinial gondpctarshauihgyapgpeetfed hard
di sk appar at us
resistance is provided on the surface of the enclosure 420 of
the hard disk apparatus 400, electrodes for measuring
resistance are disposed on the respective surfaces of the
electric conductor, and variations in resistance value
between the electrodes are measured, so as to determine

that the enclosure 420 is opened when there is a significant

variation in resistance wvalue.

As described above, in the hard disk apparatus 400
according to the fourth embodiment of the present
invention, when the fact that the enclosure 420 is opened is
detected by the pilfer sensor 430, the electric sealing
valve 484 1is opened according to the signal from the
sensor, and the solution is spouted out and dispersed from the
injection port 482 of the solution container 480, which has
been maintained at a higher pressure than in the enclosure
420, and injected onto the storage layer of the magnetic
storage medium 140, where the magnetic layer 140a or the
lubricant layer 140b of the storage layer is melted or

dissolved, so that information embedded in the magnetic layer
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according to Caim 16, characterized in that said acidic solution injection
unit conprises a nozzle pipe having a plurality of nozzles opening toward
at | east the storage | ayer of said magnetic storage nedium and piping for
connecting'the nozzle pipe and an outlet of an external container of said
acidic solution container. 18. A security-protected hard di sk apparatus
according to Caim1l7, characterized in that said al kaline powder injection
unit conprises piping for connecting said nozzle pipe and the outlet of
said al kaléane cpcovtﬂer co t%irneer ‘t 19. A security-protected hard disk

appar at us ACCbT i eg 1% nCy one” c;ITy'CI ainms 15 to 19, characterized in that
said acidic solution container and said al kali ne powder container are
formed of selected one of glass, ceramc, and 37 a group of polymner

resin. 20. A security-protected hard di sk apparatus according to any one of
Clains 15 to 19?T Qrt herSEHPr9%i ng: %O%E‘?l%‘ggrfoﬂcﬁ&réjéﬁgng ﬂg'ﬁat @é%/d

encl osure i s opened; and an _energizing unit for energizing heaters of said
aci di ¢ sol3RTGITWHEH LG ARPLFNta KAy senseidef 1RBnParhéFlgecéferng to

signals fromthe sensor,
example, glass beads) to be attached at least on the storage

layer of the aforementioned magnetic storage medium as well
as the solution that can melt at least the storage layer of
the magnetic storage medium. In this arrangement,
information embedded in the magnetic layer can be prevented

from being read correctly further reliably.

Subsequently, referring to Fig. 9 to Fig. 11, a hard disk
apparatus 500 according to a fifth embodiment of the present
invention will be described. The hard disk apparatus 500
according to the fifth embodiment of the present invention is
provided in an enclosure 520, and includes an acidic solution
container 580 containing an acidic solution that can melt at
least the storage layer of the hard disks 140 (two in this
embodiment), and an alkaline solution container 590
containing an alkaline solution for neutralizing the acidic
solution. In order to inject the acidic solution in the
acidic solution container 580 and the alkaline solution in
the alkaline solution container 590 onto the storage layers
of the hard disks 140 in response to opening of the

enclosure 520, nozzle pipes 570 (three in this embodiment)
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characterized in that energization of the heater of said al kaline powder
container is delayed in conparison with the energi zation of the heater of
said acidic solution container. 38 . A .Ay(.A(& A(.A(r. A r. A(& . A(9L. AF;
VAR L A( L AF( L A3(y. AF(y. AFNy. A3f . AFy. Ar. A3_. AY . AF(_. AF; r. AF; . AF;
r.A3_ . A3(_. AF(. AFr. AF(yr. AFL. AF(r. AF(r. AF(L. A3(y. A3(r. AY_. AF_. AFa_+L/ Rgychi
M
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109& ()-: 10%& ()-9ys10%' ()- 10t 10t 10t=s10% & ()-F 7 10%&() M{\QF 10

10 10= tloc@’eé%t' Qd AP %atDet! [5%410(3@&)4() of PhelQ%& ldial container 582

(592) . An external container 586 (596) surrounds the
internal container 582 (592) at a predetermined distance, and
an outlet 588 (598) is connected to the aforementioned

piping 572 (574).

In addition, as in the case of the fourth embodiment,
a primary or a secondary battery is provided in the hard disk
apparatus 500 as an energizing unit for the heater 585 (595),

and the aforementioned pilfer sensor is provided. The
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and will not be described again.

In the hard disk apparatus 500 according to the fifth
embodiment of the present invention, as shown in Fig. 11, the
fact that the enclosure 520 of the hard disk apparatus 500 is
opened is detected by the pilfer sensor, and the heater 585
provided at least at the outlet 584 of the internal container
582 of the acidic solution container 580 is energized by
using the output signal from the pilfer sensor. Then, a
stress due to the difference in thermal expansion
coefficients between the heater 585 and the glass is
generated in the acidic solution container 580 formed of
glass due to abrupt heating by energization, whereby the
outlet 584 is broken, and the acidic solution is sprayed from
the nozzle 571 via the piping 572 and the nozzle pipe 570.
Then, the storage layer (magnetic layer), and the lubricant
layer of the magnetic storage medium are dissolved by the
acidic solution. 1In the present embodiment, as shown in Fig.
11, the heater 595 of the alkaline solution container 590 is
energized when a predetermined time period has elapsed
after energization of the heater 585 of the acidic solution
container 580, that is, when dissolution of the storage layer

and the lubricant layer has almost completed, so that the
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outlet 594 of the alkaline solution container 590 is broken
and the alkaline solution is sprayed from the nozzle 571
through the piping 574 and the nozzle pipe 570 for
neutralization. Therefore, detoxification is achieved and

the safety is ensured.

Referring now to Fig. 12, a hard disk apparatus 600
according to a sixth embodiment of the present invention will
be described. The only different point of the sixth
embodiment is that alkaline powder is used instead of the
alkaline solution used in the fifth embodiment. Since other
constructions are almost the same as those in the fifth
embodiment, the parts having the same function are
represented by the same reference numerals and only the
different point will be focused on. In other words, according
to the sixth embodiment, the alkaline powder is encapsulated
in an internal container (not shown) of an alkaline powder
container 690, which is a double-walled container formed of
glass, at a pressure higher than 1 ATM. An outlet of an
external container is connected to the other end of a nozzle
pipe 570, which is a different one from that for the acidic

solution, via piping 674.

Referring now to Fig. 13 and Fig. 14 the hard disk

apparatus 700 according to a seventh embodiment of the
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embodiment, an alkaline powder container 790, which is a
single-walled container formed of glass, as shown in Fig.
14, is used instead of the double-walled glass container
used in the sixth embodiment, and a heater 795 is provided
at an outlet 794. The alkaline powder container 790 is filled
with gas pressurized to an air pressure higher than 1 ATM
together with alkaline powder. The outlet 794 is not
connected to the piping, and the direction thereof is
determined so that the alkaline powder is dispersed in an

enclosure 702.

In the sixth embodiment and the seventh embodiment, as
in the fifth embodiment, when the pilfer sensor detected that
the fact that the enclosures 620 and 720 are opened, the heater
585 provided at the outlet 584 of the internal container 582
of the acidic solution container 580 is energized according
to the output signal from the pilfer sensor. When the outlet
584 1is broken, the acidic solution is sprayed through the
nozzle 571. Then, when a predetermined time period has
passed after the heater 585 of the acidic solution container
580 is energized, the heater 695 (795) of the alkaline powder

container 690 (790) is energized.

Then, in the sixth embodiment, the outlet 694 of the
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alkaline powder container 690 is broken, and the alkaline
powder is sprayed from the nozzle 571 through the piping 674
and the nozzle pipe 570, whereby homogeneous neutralization
on the surface of the hard disk 140 is achieved. On the other
hand, in the seventh embodiment, the outlet 794 of the
alkaline powder container 790 is broken, and the alkaline
powder is sprayed in the enclosure 720, so that not only the
hard disk 140, but also the interior of the enclosure 720 is
entirely neutralized. Therefore, detoxification is achieved

and the safety is ensured.

Although the container described above is formed of
glass, it may be a container formed of ceramic or polymer resin,

as a matter of course.

Advantages Effect of the Invention

According to the present invention, even when an
attempt is made to open the hard disk apparatus and read
contents information stored in the hard disk, stored content
in the magnetic storage medium is erased by a substance that
can melt at least the storage layer of the magnetic storage
medium, and thus reading of the contents is completely

prevented, and thus a copyright of a contents supplier may be

protected.
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In addition, since the alkaline solution for
neutralizing the acidic solution is added for spraying,

detoxification is achieved and thus the safety is ensured.
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1. A security-protected hard disk apparatus

comprising:

an enclosure in which a magnetic storage medium and a

magnetic head enclosed therein;

a container provided in the enclosure for containing a

substance that can melt at least a storage layer of the said

magnetic storage medium; and

an injection unit for injecting the content of the

aforementioned container at least onto the storage layer of

said magnetic storage medium in response to opening of the

said enclosure.

2. A security-protected hard disk apparatus

according to Claim 1, characterized in that said injection

unit is constructed in such a manner that said enclosure is

tightly sealed, and the pressure in the enclosure is

substantially the same as that in said container and held

at a value higher than the ambient pressure.

3. A security-protected hard disk apparatus

according to Claim 1 or 2, characterized in that said

container comprises an injection port facing the storage layer

of said magnetic storage medium, and the injection port
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includes a sealing device that is opened by the pressure

difference.

4, A security-protected hard disk apparatus according
to Claim 1, characterized in that said injection unit is
constructed in such a manner that said enclosure is tightly
sealed in terms of the pressure, and comprises a movable
portion, which is capable of pressing said container, on part
of a wall surface thereof, and an outer enclosure being
tightly sealed for covering said enclosure, and in that the
pressure in the enclosure is substantially the same as that
in the container, and the pressure in said enclosure and the
pressure in said outer enclosure are set to values lower than

the ambient pressure.

5. A security-protected hard disk apparatus according
to Claim 4, characterized in that said container comprises an
injection port facing the storage layer of said magnetic
storage medium, and the injection port comprises a sealing

device that is opened by the pressure difference.

6. A security-protected hard disk apparatus
according to Claim 1, characterized in that said injection
unit is interlocked with a screw, which secures a 1lid of the

said enclosure, and constructed by a latchet mechanism that
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7. A security-protected hard disk apparatus
according to Claim 6, characterized in that said container
comprises an injection port facing the storage layer of said
magnetic storage medium, and the injection port includes a

sealing device that is opened by the pressure difference.

8. A security-protected hard disk apparatus
according to Claim 1, characterized in that said injection
unit comprises:

a sensor for detecting that said enclosure is opened;
and

a valve actuating unit for actuating a valve provided
on said container, according to signals from the sensor which

is higher than said enclosure in pressure.

9. A security-protected hard disk apparatus
according to any one of Claims 1 to 8, characterized in that
said container comprises a substance that can melt at least
the storage layer of said magnetic storage medium as well as
fine particles to be attached at least onto the storage layer

of said magnetic storage medium.

10. A security-protected hard disk apparatus
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an enclosure in which a magnetic storage medium and a
magnetic head enclosed therein;

an acidic solution container provided in the
enclosure for containing an acidic solution that can melt at
least a storage layer of said magnetic storage medium;

an alkaline solution container provided in the
enclosure for containinganalkalinesolutionthatneutralizes
said acidic solution;

an acidic solution injection unit for injecting the
acidic solution in said acidic solution container at least
onto the storage layer of said magnetic storage medium in
response to opening of said enclosure; and

an alkaline solution injection unit for injecting the
alkaline solution in said alkaline solution container at
least onto the storage layer of said magnetic storage medium

in response to opening of said enclosure.

11. A security-protected hard disk apparatus
according to Claim 10, characterized in that said acidic
solution container and said alkaline solution container are
double-walled containers and contain said acidic solution
and alkaline solution in internal containers thereof at a
pressure of 1 ATM or higher, respectively, and are provided

with heaters at least at outlets of the internal containers,
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respectively.

12. A security-protected hard disk apparatus
according to Claim 11, characterized in that said acidic
solution injection unit comprises a nozzle pipe having a
plurality of nozzles opening toward at least the storage
layer of said magnetic storage medium, and piping for
connecting the nozzle pipe and an outlet of an external
container of said acidic solution container, and said
alkaline solution injection unit comprises piping for
connecting said nozzle pipe and an outlet of an external

container of said alkaline solution.

13. A security-protected hard disk apparatus according
to any one of Claims 10 to 12, characterized in that said acidic
solution container and said alkaline solution container are

formed of selected one of glass, ceramic, and a group of polymer

resin.

14, A security-protected hard disk apparatus according
to any one of Claims 11 to 13, further comprising: a sensor
for detecting that said enclosure is opened; and an energizing
unit for energizing heaters of said acidic solution container
and said alkaline solution container according to signals

from the sensor, characterized in that energization of the
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heater of said alkaline solution container is delayed in
comparison with the energization of the heater of said

acidic solution container.

15. A security-protected hard disk apparatus
comprising:

an enclosure in which a magnetic storage medium and a
magnetic head enclosed therein;

an acidic solution container provided in the enclosure
for containing an acidic solution that can melt at least a
storage layer of said magnetic storage medium;

an alkaline powder container provided in the enclosure
for containing an alkaline powder that neutralizes said
acidic solution;

an acidic solution injection unit for injecting the
acidic solution in said acidic solution container at least
onto the storage layer of said magnetic storage medium in
response to opening of the said enclosure; and

an alkaline powder injection unit for injecting the
alkaline powder in said alkaline powder container at least
onto the storage layer of said magnetic storage medium in

response to opening of said enclosure.

l6. A security-protected hard disk apparatus

according to Claim 15, characterized in that said acidic
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contains said acidic solution in its internal container at a
pressure of 1 ATM or higher, said alkaline powder container
is a single-walled container and contains alkaline powder at
a pressure of 1 ATM or higher, and said internal container and

an outlet of said alkaline powder container may be provided

with heaters, respectively.

17. A security-protected hard disk apparatus
according to Claim 16, characterized in that said acidic
solution injection unit comprises a nozzle pipe having a
plurality of nozzles opening toward at least the storage
layer of said magnetic storage medium, and piping for
connecting the nozzle pipe and an outlet of an external

container of said acidic solution container.

18. A security-protected hard disk apparatus
according to Claim 17, characterized in that said alkaline
powder injection unit comprises piping for connecting said

nozzle pipe and the outlet of said alkaline powder container.

19. A security-protected hard disk apparatus
according to any one of Claims 15 to 19, characterized in that
said acidic solution container and said alkaline powder

container are formed of selected one of glass, ceramic, and
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a group of polymer resin.

20. A security-protected hard disk apparatus
according to any one of Claims 15 to 19, further comprising:
a sensor for detecting that said enclosure is opened; and

an energizing unit for energizing heaters of said
acidic solution container and said alkaline powder container
according to signals from the sensor,

characterized in that energization of the heater of said
alkaline powder container is delayed in comparison with the

energization of the heater of said acidic solution container.
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