DESCRI PTI ON MAGNETI C DI SK CASE TECHNI CAL FI ELD The present invention
relates to a case for magnetic disks. Priority is clained on Japanese

Pat ent Apwbi2e@bdi1oswoNo. 2004- 222810, filed July 30, 2004, pclhgroosbeass of
which is incorporated herein by reference. BACKGROUND ART In the prior art,
Pat ent Reference 1 (Japanese Unexam ned jPatent Application, First
Publ i cati on No. S60-90172) discloses a constitution of a nagnetic di sk case
in which a box having a pair of oplESCRIPJIGN wal | s along their |ength, and
grooves in the side walls for storing nagnetic disks, and of which an upper
part and a bottom part are open is conbined with an upper lid and a bottom
| id placed upon the box. Upon the inner surfaces of the pair of |ong side

wal I's of this magnetic disk casg i Prskeo8E grooves for storing
magneti c disks are forned in paréy?gp gFong the length direction of the

wal I's. Specifically, the grooves of this magnetic disk case are made by
formng a plurality of long thin band shaped projections extending in the

upwar ds_and downwards direction f t i surfaces of the pair of |ong
side walls, spaced in a parallel’éﬁﬁgvﬂgﬁtgﬂgépvals along their |l ength; and
a plurality of magnetic disks can be stored on these left and right pairs
of grooves. WienTbe preseny invedtion talatpoiota qage foagrrgneiec diskk s Brierithis C%&IQ tic
di sk case, lids are put upon the top and bottomof this case so that, along

Wi t h pr evenhiJaghnesecPdterg AppHcafondNis 2004202 8nbdfiled Ty 80skG04athe cohght dfy pressed
by the upper lid so that they do not nove, inorder that dust should not be

gener at ed Ryhi@bik sdogpbrited heem Byef&Gase. and the magnetic

10 BACKGROUND ART
In the prior art, Patent Reference 1 (Japanese Unexamined Patent Application,
First Publication No. S60-90172) discloses a constitution of a magnetic disk case in
which a box having a pair of opposing side walls along their length, and grooves in the
side walls for storing magnetic disks, and of which an upper part and a bottom part are
15  open is combined with an upper lid and a bottom lid placed upon the box.
Upon the inner surfaces of the pair of long side walls of this magnetic disk case,
a plurality of grooves for storing magnetic disks are formed in parallel along the length
direction of the walls. Specifically, the grooves of this magnetic disk case are made by
forming a plurality of long thin band shaped projections extending in the upwards and
20  downwards direction from the inner surfaces of the pair of long side walls, spaced in a
parallel array at intervals along their length; and a plurality of magnetic disks can be
stored on these left and right pairs of grooves.
When storing and transporting magnetic disks in the magnetic disk case, lids
are put upon the top and bottom of this case so that, along with preventing the ingress of

25  dust, the magnetic disks are lightly pressed by the upper lid so that they do not move, in



di sks due to novenent of nmagnetic disks within the case during
transportation. Wth regard to magnetic disks, it is disclosed to prevent

t he generwbiom/micodust by interposing curved surfaces betwgermoshsss de
surfaces of external circunferential end surfaces and chanfers, and between
t he gl ass substrate main surfaces and chanfers of the magnetic disks (for
exanple in Patent Reference 2: Japanese Unexam ned Patent Application,

Fi rst Publ bfidat thandiso shailldAetHeQeRdrpted Ay abessiom Heesleenltbe ease whé theshagnetig and
transporting magnetic disks within a magnetic disk case, the nmagnetic disks

are |ightl YisR§ 88sRAnentcRotBRE etik idthks $thik chieelufRg Mahiportdiisks do not
i B

nove easily due to vibration ring transportation. Furthernore, a
chanfering or thgrhi i u : : netic
i sk, so t hat i 1V EERt To Bkl R e A PR A Rl B O BBETE, e
is a problemthat,. even if this type of counterneasure s taken .whe

openi ng angy&tﬁ?f’ﬂﬂg f'ffé(e{ljﬁlﬁgarcef P‘ﬂx’&c‘ﬂ 8\?,{‘?5% SPg%eﬁﬁ §Xgine CIBWHEFCBH?T% case
and putting it back in, the disk and the inner surface of the case pay rub
t oget he?, &widpcss anehehamdprs and betwepndhe glags yibstrate magysusfages ad chamiers g ™ dust
may adhere to the magnetic recording surface, so as to cause danmage to a
head of a MHmrmaghietik didky (for¢xample in Ratent Referended: dapaoessiUngxamitied Hatent
Furthernore, the increasing recording densities of magnetic recording

medi uns, n@Wpliedtisnl Eirgt [Publichtioh ™v. 00Ziweoo3xarticl es of a I evel which did not
constitute a problemin the prior art. In order to solve these problens,

the objective of sklgsRmbesghtvel WHENStbRRAG ik frshs 6%%:% APgnewithidiask case
whi ch reduces the generation of dust. DI SCLOSURE NVENTI ON

magnetic disk case, the magnetic disks are lightly pressed by the upper lid, so that the

10  magnetic disks do not move easily due to vibration during transportation. Furthermore,
a chamfering or the like is performed upon the end surfaces of the magnetic disks, so
that it becomes difficult for dust to be created.

However, there is a problem that, even if this type of countermeasure is taken,
when opening and closing the upper lid, or when taking a disk out from the case and

15  putting it back in, the disk and the inner surface of the case may rub together, and a
small amount bf dust may be thereby created, and this dust may adhere to the magnetic
recording surface, so as to cause damage to a head of a hard disk device, or to the
magnetic recording medium. Furthermore, the increasing recording densities of
magnetic recording mediums, now require elimination of dust particles of a level which

20  did not constitute a problem in the prior art.

In order to solve these problems, the objective of the present invention is to

provide a magnetic disk case which reduces the generation of dust.

DISCLOSURE OF INVENTION

25 The present invention relates to.the following:



The present invention relates to the follow ng: (1) A nmagnetic di sk case

whi ch conprises: a case nmain body having a pair of opposing side walls, an
open uppewopasdoli@ad an open bottom part; an upper |id deraetmbbizogs tted to
t he upper part of the case main body; and a bottomlid detachably fitted to
the bottom part of the case main body. A plurality of band shaped
projections (ribs) are fornmed in parallel on the interior surfaces of the
side wal | s()n a Aenginetiddiskctdeomhicli cérhprisde wal | s so that grooves for
hol di ng magnetic disks are forned in spaces between the band shaped

proj ections. Eachcge hdif bedPRMESg A psr BPéPpARIngideasalsfan épepaipperqfarts hfle

h3s
surfaces B, and inclined surfaces gformed bet ween each side surface B and

t he bottom 'he grooves satisfies relations given by: d a, w>
t, and 2a é%&%@?@&ﬁ%{a t hi ckness of a magnetic disk to be stored in the

magneti c di sk case, d i. | dt h.of ircunferential surface of the
magneti c di sk suBf B@eéhatdgta\é\h% QﬁF‘hg’ tﬁgupgergagﬁgﬁheeclgs %ﬁ’aPeP%é{’ 2 i dth
of the surfaces A, b is, an angthg bet Wegn t he surf ?.ces C on, either side of
each grdove, g i3 Dbafomhiddetashablififed frothe bpttompartef the ¢a5¢ main kodY¥e of each
groove, and wis a shortest distance between the surfaces B on either side
of each groove. APluralitysafrband shaped projestions fribsparsrfptyesd inparallgl onher ein (2 a+
10) < b < (2 a+ 30) is satisfied. '
interior surfaces of the side walls in a length direction of the side walls so that grooves
for holding magnetic disks are formed in spaces between the band shaped projections.
Each of the grooves has bottom surface A, a pair of side surfaces B, and
10  inclined surfaces C formed between each side surface B and the bottom surfaces A.
The grooves satisfies relations given by:
d<a,
w>t, and
205,
15 where t is a thickness of a magnetic disk to be stored in the magnetic disk case,
d is a width of a circumferential surface of the magnetic disk subjected to chamfering, a
is a chamfer angle, a is a width of the surfaces A, B is an angle between the surfaces C
on either side of each groove, vy is an angle between the surfaces B on either side of each
groove, and w is a shortest distance between the surfaces B on either side of each
20  groove.
(2) A magnetic disk case as described in (1), wherein 2 a + 10°) <B< (2 a +30%is
satisfied.
(3). A magnetic disk case as described in (1) or (2), wherein 100° < <120°is

satisfied.

25 (4) A magnetic disk case as described in any one of (1) to (3), wherein 20° <y <40°is



(3) A magnetic disk case as described in (1) or (2), wherein 100 < b < 120
is satisfied. (4) A magnetic disk case as described in any one of (1) to
(3), wherwonro@biteog < 40 issatisfied. (5) A nagnetic di skTorzwsasgkescri bed
in any one of (1) to (4), wherein (d x 1.05) <a < (dc|.5) is satisfied.
By the use of the magnetic disk case of 4the present invention, it is
possi bl e to reduce the adhesi on of dust generated by abrasion between the
magnet i ¢ disatisfiadd t he magnetic di sk case to the magnetic disk. In
particular, since it becones difficult for the dust to adhere to the

magnet i ¢ r e HapfetieWidkedase ad destbddinah be (11 eslg ewrkemye <t 1003)hea kead of
a hard di sk device or to the nmagnetic recordi ng nmedi um due to dust adhering

to the mag?r(g;ig I&GRéfligng surface, and, furthernore, it becones possible to
provi de a gnezlc recordi ng mediumto which can be applied an increase in

recordi ng density. .BR EF DESCRI PTlI OF_ THE, DRAW NGS FI.G 1.4 s a. ematic
figure show ng t ﬁé’ tﬁ%’dﬁ?eqf:a%: IR l&%& 8t° &Ege B?eé?gﬁ?v h%rﬁ Hsé’ﬂ%“?s’-‘% 21s a
schematic figure of_ the netic disk case of the present .inventjon with
the upper Fedecais adhesione S esrgratechpaasion betwen the nagaetic s nd Ew of t he
magnetic di sk case of the present invention with a magnetic disk inserted
into it. Fn@gagiddislacaseta themeagnetiedisk.holm pagtiquler, siacsi it benentes diffienlt tmshi p
bet ween the grooves of the magnetic disk case of the present invention, and
a subst r at gheodusatomih@etto the magnetic recording surface, it is possible to reduce damage to

the head of a hard disk device or to the magnetic recording medium due to dust

adhering to the magnetic recording surface, and, furthermore, it becomes possible to

10  provide a magnetic recording medium to which can be applied an increase in recording

density.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic figure showing the magnetic disk case of the present

15  invention.

FIG. 2 is a schematic figure of the magnetic disk case of the present invention
with the upper lid and the bottom lid removed.

FIG. 3 is a sectional view of the magnetic disk case of the present invention
with a magnetic disk inserted into it.

20 FIG. 4Aisa sectioﬁal view showing the positional relationship between the
grooves of the magnetic disk case of the present invention, and a substrate or a magnetic
disk.

FIG. 4B is a sectional view showing the shape of the substrate or the magnetic
disk.

25



disk. FIG

magneti ¢ di sk. BEST MODE FOR CARRYI NG OQUT THE I NVENTION I n the foll ow ng,
appropri ave 2esdmadéorent s of the present invention will becexpimsnsdssm t h

reference
magnetic d
body 1 hav

and a renovable bottomlid 3 fitted to the bottompart of the nain body.
Fig.2, grooves 5Imthe folwiBgl dpproprifelentodinierd otxhe gresbrapebnfio®jrdlt be ons 6
formed in parallel along the length of the inner surfaces of a
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shoul d be understood that although,
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In Fig.2, grooves 5 are formed by a plurality of band shaped projections 6
which are formed in parallel along the length of the inner surfaces of a pair of opposing
side walls of a case main body 1 of which the upper part and the bottom part are left
open. It should be understood that although, in FIG. 2, two of the band shaped
projections 6 and the one of the grooves 5 defined by them are shown, in actual practice,
a plurality of these band shaped projections and grooves is formed in the direction of 7.

The positional relationship between the grooves of the magnetic disk case of
the present invention and the substrates or magnetic disks will be explained using FIGS.
4A and 4B. In FIGS. 4A and 4B, 10 denotes the cross sectional shape of a magnetic
disk, while 11 is the cross sectional shape of a groove. Each of the grooves has bottom
surface A, a pair of side surfaces B, and inclined surfaces C formed between each side
surface B and the bottom surfaces A.

With the magnetic disk case of the invention, the grooves satisfies, d < a; w >
t; and 2 a < B, where t is a thickness of a magnetic disk 10 to be stored in the magnetic
disk case, d is a width of a circumferential surface of the magnetic disk subjected to
chamfering, a is a chamfer angle, a is a width of the surfaces A, B is an angle between

the surfaces C on either side of each groove, v is an angle between the surfaces B on



Wth the magnetic di sk case of the invention, the grooves satisfies, d < ga;
w>t ; and 2 a< b, where t is a thickness of a nagnetic disk 10 to be
stored i nwoheosmmgseti ¢ di sk case, d is a width of a ciregrfezesnizass surface
of the magnetic disk subjected to chanfering, ais a chanfer angle, ais a
wi dth of the surfaces A, b is an angle lgetween the surfaces C on either
side of each groove, g is an angle between the surfaces B oneither side of
each gr ooveitharsilewficachagrober, hed v idiashemest distanoebetwedreths ynifacee 8 @ aitheei t her
side of each groove. In the present invention, where the edge created by

t he chanf egidplopeshgrosvet he si de cl oser to the magnetic recording surface is
taken as X, the edge on the side renbte fromthe magnetic recordi ng surface

is taken as Y, by ﬁ@?%s’iex&ﬂn&é?ﬁ%n%wﬂé?@ﬁ;e@a e%‘ﬁﬁ:dib?_ttﬁe GRmifeChrovst Bn e side
surface of the magnetic disk case, It Is de difficult for dust generated

by abr asi g i el HPAREIAS (SlchlRe A IEIBRICK! fedhpboppgideGeatficre Lo

t he magneti ing s er "wo Y Ss€e he "positi onal

rel ati-opshi p between the netic dj sk and e magnetic _disk case to a

el ati onshiiomyihs Ernegis weg@%&%r%&%wé%asé}qgm ,gﬂ&ﬁPéjéwsmet APSwed t o
cone into contact with the magnetic disk case, while X does not conme into
contact wi fmo chrtactanithethe sidgisyiacenfdhe magnstic diskeesseliitigmadp difbewls fagidpsti cul t

for dust generated by abrasi on between the nagnetic disk and the nagnetic

di sk case igenaaathé bg abmasivhdetveegn eidgaeticedisksdindghsmagwatie diskivase waslhereftor t hi s
is that, by contrast to the edge X contacting with the nmagnetic recording

surface, them tid rébffind Qirfacent act with the magnetic recording surface,
so that the probability is | owered that dust generated by abrasi on between

the edge and theygR@REkd s HySdtfipife pOI A RINShib Befwten TRAMSIHeGC BRKOr di ng

surface.

10 and the magnetic disk case to a relationship given by the above described equations,
only Y is allowed to come into contact with the magnetic disk case, while X does not
come into contact with the magnetic disk case, and it accordingly becomes difficult for
dust generated by abrasion between the magnetic disk and the magnetic disk case to
adhere to the magnetic recording surface. The reason for this is that, by contrast to the

15 edge X contacting with the magnetic recording surface, the edge Y does not contact
with the magnetic recording surface, so that the probability is lowered that dust
generated by abrasion between the edge and the magnetic disk case should adhere to the
magnetic recording surface.

Preferably, the magnetic disk case may satisfy 2 a + 10° < <2 a + 30°.

20 This is because, by making a and  be within the above described range, it is
possible to prevent contact between the side surfaces of the grooves and the edge close
to the data surface of the disk caused by opening and closing of the upper lid, taking
disks out from the case and putting them in, or by vibration generated by shifting of the
case without the upper lid on it, thus obtaining the beneficial effect of preventing dust

25  generated by abrasion between the disk and the case from adhering to the magnetic



Preferably, the magnetic disk case may satisfy 2 a+ 10 < b < 2 a+ 30. This
i s because, by making aand b be within the above described range, it is
possi bl e wo 2pscaessd cont act between the side surfaces ofcirhemsonyes and
the edge close to the data surface of the disk caused by opening and
closing of the upper lid, taking disks qut fromthe case and putting them
in, or by vibration generated by shifting of the case wi thout the upper lid
on it, thusecolting sirfaget he beneficial effect of preventing dust generated by
abrasi on between the disk and the case from adhering to the

magnet i cr ecor di n¥oselplefersbly,Mhe tapheicaliskidaye miak gatisfyne0i <p gilgk°.case may
satisfy 100 < b 120. Although a chanfer angle of the magnetic disk or

magnetic di sk suBRghb@ite dBn St BREndticeBior RagRBE Rk sAehR iy 45 s
general |y enpl oyed. erefore, en the Case satisfies the above equati on,

a case of E)Q Eet%gn%a‘)eé H%a aca{c}lnggr Xsfqggeg(%ﬁlﬁu Fs?&ngr%[ YE Mo hf f ?B&Pfogéﬁm%ﬁ of

magneti ¢ di SKSTor nagnetic rat es; 0 nuse o e case i s

enabl ed, Preferably_.th netic.di sk case may satisfy 20 : < 40. By
Settings g WeAHSToAiRGesihE foOViaauniafed Pl dhe S baRs, ‘zﬁs@tw@?%aken out
of or put in the case, |arge novenent of disks in the length direction of
the case i mangdiffasent typeg of oragaetic disksdirmeagneyc digk subsiratgs.dind kemmengise obnt ed.
If gis smaller than the above described range, it is undesirable, since

t he wi dt h die dabeiseppldedrost portion of the groove becones small, and, when
taking out or putting in a disk, the disk easily contacts the band shaped
broj ecti on of { heroferabty Shelhagdcsliskanst kg slpsga®id § yoal generati on of
dust is increased. On the other hand, if g is greater than the above

described range, gilefifio YRHRTH IRIbBve BREABRErahSE diRE Al HRisnidbthiyPaReh shaped
gl e walls

proj ection of the“case

10  of or put in the case, large movement of disks in the length direction of the case is
reduced, and contact of directly adjoining disks is prevented. Ify is smaller than the
above described range, it is undesirable, since the width of the uppermost portion of the
groove becomes small, and, when taking out or putting in a disk, the disk easily contacts
the band shaped projection of the case side walls, and the possibility of generation of

15 dustisincreased. On the other hand, if y is greater than the above described range, it is
undesirable, because the height of the band shaped projection of the case side walls
becomes small, and when taking out or putting in a disk, it becomes easy to put it into a
neighboring groove, and it becomes easy, when shock has been applied to the case, for a
disk which has been inserted into the groove to undergo positional displacement, and for

20  neighboring disks to come into contact with one another.

Preferably the magnetic disk case may satisfy d x 1.05 <a<d x L.5.

By setting a and b within the above described range, vibration of the disk in the
stored state is minimized, and the edge close to the disk data surface is protected from
contact with the side surface of the groove.

25 Preferably, the magnetic disk case described above may be made of an



beconmes small, and when taking out or putting in a disk, it becones easy to
put it into a neighboring groove, and it becones easy, when shock has been
appl i ed twotbes/aame, for a di sk which has been insert edpcmip2dbelsgsoove to
undergo positional displacenent, and for neighboring disks to cone into

contact with one another. Preferably thg magnetic disk case may satisfy d x
1.05 <a<dx 1.5 By setting a and b within the above descri bed range,

vi brati on eftistitee synthkti¢ resinneomyiosedof themaplastic nésiri ¢lements. ahet exampldge cl ose
to the disk data surface is protected fromcontact with the side surface of

t he groovepolfcabefiablegin whieh iaghehicadsivakwitheRctiadondastivilybyaheray be made
of anantistatic synthetic resin conposed of thernoplastic resin el enents.

For exanpl g4mPQhXGRERBORbESWAGSABSWIS Hrbfeagpe RENOPEEKWSiR, GliRChikd cal
conductivity by the adm Xture of carbon ‘powder, ABS resin, propylene type

resin, PEEK resin r.t |1, €. US I J ; and,
anong thesg}ayt éls%dsféagfarﬁgro% fcar c??fa (Ea{’ aﬁ%gx}gﬂth?%, %%r Slggﬁ gzrﬂ?f/é}g{)‘%?%rabl e.
(Exarrplng 1) l,\/a%netic i sk fcgg s were manufactured in which magnetic di sks
of di amdt ereshpSpaticulprlyPrefy fé'vvere to be stored. The cases were made of
pol ycarbonate resin endowed with electrical conductivity by the adm xture
of carbon f(B¥ample 1rhe thi ckness (t) of the magnetic disks was made to be
0.508 mm the chanfer angle (a) was nade to be 45, and the width (d) after
t he chanferi ng pMagestic disiscayesiweteanimfat @68 imwhickihtdgnetwgdisks dfalidrheteshape of
the grooves of the magnetic disk cases, the width (a) of the surface A was

made to be 4@ ndf (I8P incdAPwerab de (skred et THRAAsdshers Hiala 6£pslyedrbstise fesian ei t her
si de of each groove was made to be 110, the angle (g) between the
endowed with electrical conductivity by the admixture of carbon powder. The
10  thickness (t) of the magnetic disks was madé to be 0.508 mm, the chamfer angle (o) was
made to be 45°, and the width (d) after the chamfering process was made to be
0.268 mm. With regard to the shape of the grooves of the magnetic disk cases, the
width (a) of the surface A was made to be 0.30 mm, the angle (B) between the surface
surfaces C on either side of each groove was made to be 110°, the angle (y) between the
15  surfaces B on either side of the groove was made to be 30°, and the minimum distance
(w) between the surfaces B of either side of the groove was made to be 1.2 mm.

Fifty magnetic disks were inserted into two of these magnetic disk cases (25
magnetic disks per case), and, after having opened and closed the upper lid five times,
the number of dust particles adhering to the magnetic recording surfaces of the fifty

20  magnetic disks was counted. No dust was observed in an observation using an optical
microscope at one hundred times magnification.
(Comparative Example 1)
The same experiment was performed using magnetic disk cases of

conventional type. The cases were made of the same polycarbonate resin as that of

25 example 1. The grooves of these conventional magnetic disk cases had surfaces



surfaces B on either side of the groove was nmade to be 30, and the m ni num
di stance (w) between the surfaces B of either side of the groove was nade
to be 1. 2wommodkitidoy nmagnetic di sks were inserted into twoTgP2tobesessragnetic
di sk cases (25 magnetic di sks per case), and, after having opened and

cl osed the upper lid five tinmes, the nugber of dust particles adhering to
the magnetic recording surfaces of the fifty magnetic di sks was counted. No
dust was obsmespending taathe shifaces At andrB ofthe gresentdpydntiah, it opotbe swréacas Cone
hundred times magnification. (Conparative Exanple 1) The same experi nent

was per f or Faghetfions thegnface 8 whsgiarkastibthe widthof ¢ supfasd Atways®.74Thm, cases
wer e nmade of the sane pol ycarbonate resin as that of exanple 1. The grooves

of these comyiemh bRt SutiRk BisS e ade 8PELcA W83pending to the
surfaces A an the present invention, but not the surfaces C

Furt her nor e, the 1111rft ﬁ%&?ﬁéd@fc ESO %tggeeﬂgon e?{p ﬁB@nts rf&ace A was

0.74 mm while t sur e of each
groove s 30. magnetic di s cas s _.of e e sape
experi mént eé%m?lgﬁ ‘%‘%ﬂ%@@ni‘?\ﬁﬁ %R FeuitAigta Qﬁifnéfé’s%f’al“é SeFdl of ten

dust particles was observed upon the magnetic recording surfaces (Exanpl e
T) A magnetpen thegragpgieregerdingasvnfagest ured i n whi ch magnetic di sks of
dianeter 48 nm( 1.89 inch) were to be stored. The cases were nade of

pol ycar bongExampgis2h endowed with el ectrical conductivity by the adm xture
of carbon powder. The thickness (t) of the magnetic disks was nmade to be
0.508 mm the chah@inefodisk cast)waRBani@stRure® id@hith.mapneti¢ disksoflidinéd) after

the chanfering process was nmade to be
48 mm (1.89 inch) were to be stored. The cases were made of polycarbonate resin
10 endowed with electrical conductivity by the admixture of carbon powder. The
thickness (t) of the magnetic disks was made to be 0.508 mm, the chamfer angle (o) was
made to be 45°, and the width (d) after the chamfering process was made to be
0.268 mm. Furthermore, with regard to the shape of the grooves of the magnetic disk
case, the width (a) of the surface A was made to be 0.30 mm, the angle (B) between the
15  surfaces C on either side of each groove was made to be 100°, the angle (y) between the
surfaces B on either side of the groove was made to be 30° and the minimum distance
(w) between the surfaces B of either side of the groove was made to be 1.0 mm.
Twenty-five magnetic disks were inserted into one of these magnetic disk cases
(25 magnetic disks per case), and, after taking the disks out and putting them in twenty
20 times, the number of dust particles adhering to the magnetic recording surfaces of the
twenty-five magnetic disks was counted. No dust was observed in an observation
using an optical microscope at one hundred times magnification.
(Comparative Example 2)
The same experiment was performed using a magnetic disk case of

25  conventional type. The case was made of the same polycarbonate resin as that of



0.268 mm Furthernore, with regard to the shape of the grooves of the
magneti c disk case, the width (a) of the surface A was made to be 0.30 mm
t he angl ewbhpodnateveen the surfaces C on either side of eathrgneosessvas made
to be 100, the angle (g) between the surfaces B on either side of the
groove was nmade to be 30, and the m ni nugn di stance (w) between the surfaces
B of either side of the groove was nade to be 1.0 mm Twenty-five nagnetic
di sks wer eekampleRed The groomes affthis meagpeticadinke tase udédin thapast hidSurfagemet i ¢

di sks per case), and, after taking the disks out and putting themin twenty
tinmes, theconespending toiths suffavet AcindB afifhe pradgnttinvention g net the stirfwes di ng
surfaces of the twenty-five nmagnetic di sks was counted. No dust was

observed i FyARerBRPE tNAdurfabe ASIA3% finedRid HRlwilihTRERRPRACAA WA, e ed ti nes
magni fi cation. (Conparative Exanple 2) The same experinment was perforned

usi N9 @ MGGk Mbledias AL SARKERAONR: LHPE: INGaRTS NG, mde of (e

sane pol ycarbonate®resin as e O0VES tthis magnetic
di sk case used ip he past had,surfaceg.corresponding t.o the surfaces A and
B of the present USRBERE MAGnSli diskgise O (S Bpp. ARG Sares SRRGFMSRT FodPExample
surface A was a plane, and the width of the surface A was 0.74 nm while
the angl e Bevawpsrormed, and pne esult ajatabpf tantsduss pasticles was gbssaved upen thyy.

Usi ng one magnetic di sk case of this type, the sanme experinent as for
exanpl e 2 wagngterecording, suefacksas a result, a total of twenty dust particles
was observed upon the magnetic recording surfaces. (Exanple 3) A magnetic
di sk case \@ganigegdjactured in which magnetic disks of dianmeter 48 nm (1.89
inch) were to be stored. The case was nade of polycarbonate resin

A magnetic disk case was manufactured in which magnetic disks of diameter
10 48 mm (1.89 inch) were to be stored. The case was made of polycarbonate resin
endowed with electrical conductivity by the admixture of carbon poWder. The
thickness (t) of the magnetic disks was made to be 0.508 mm, the chamfer angle (o) was
made to be 45°, and the width (d) after the chamfering process was made to be
0.268 mm. With regard to the shape of the grooves of the magnetic disk case, the
15  width (a) of the surface A was made to be 0.30 mm, the angle (B) between the surfaces
C on either side of each groove was made to be 100°, the angle (y) between the surfaces
B on either side of each groove was made to be 30°, and the minimum distance (w)
between the surfac‘es B of either side of the groove was made to be 1.0 mm.
Using one of these magnetic disk cases, and one magnetic disk, and after
20  having taken the latter out and put it back in once so that it was forcibly contacted
against the groove, the number of dust particles adhering to the magnetic recording
surface of this magnetic disk was counted. This operation was performed in the same
manner with three magnetic disks. No dust was observed in an observation using an
optical microscope at one hundred times magnification.

25  (Comparative Example 3)



endowed with electrical conductivity by the adm xture of carbon powder. The
t hi ckness (t) of the magnetic disks was nmade to be 0.508 mm the chanfer
angl e (a)woasogmad@9ot o be 45, and the width (d) after theczhamsnizags process
was nade to be 0.268 mm Wth regard to the shape of the grooves of the
magneti c di sk case, the width (a) of thel surface A was nade to be 0.30 nm
the angle (b) between the surfaces C on either side of each groove was nade
to be 100, the ailbe eaniggxpsementwas prrfosmed asiog anagnets diskcassiofle of each
groove was nmade to be 30, and the m ninum di stance (w) between the surfaces
B of eithekosvesidomd] typee Theoxe wamadedd thosahee pblytarbonatdytsig aothat of t hese
magneti c di sk cases, and one magnetic di sk, and after having taken the
latter out eRRfApIBYL The BRI Hf BRIRnSéhtoRA mAdneO disk @hsel Rk sudRRsacted
agai nst the groove, the nunber of dust particles adhering to the magnetic
recordi ng . i t i i J was

por formed. PorbRaid MeSuTRARR 4o s bithe MRS G, ity EShReET.
observed in ap observation usin n optjcal .nicrosco at, on ndred times
mmont 11 Sat FARe TR S e A Breapd e s SIEERFReRt S0 By med
using a magnetic di sk case of conventional type. The case was nmade of the
sane pol ycanmisike anglebgtyyeesthe gurfacss Beonsgiiherside offepsh grepygenas30°t hi s
conventional magnetic di sk case had surfaces corresponding to the surfaces
A and B of the pUssgmneinmmageetid disk cisatbof thog typhchs sanhaegeri@entas fohexample, t he
surface A was a plane, and the width of the surface A was 0.74 mm while
the angl e Batagrefoimel, and 488 RSulB Dt bf thérty-iél@usdhartialed vak 0Byt vetagod0.

Usi ng one magnetic di sk case of this type, the sanme experinent as for

exanpl e 3 wesmp&lcliettiing\drRe. @ result, a total of thirty-two dust
particles was observed upon
10
INDUSTRIAL APPLICABILITY
By the use of the magnetic disk case of the present invention, it is possible to
reduce the adhesion of dust generated by abrasion between the magnetic disk and the
magnetic disk case to the magnetic disk. In particular, since it becomes difficult for
15  dust to adhere to the magnetic recording surfaces, it is possible to reduce damage to the
head of a hard disk device or to a magnetic recording medium caused by dust adhering

to the magnetic recording surface, and it becomes possible to provide a magnetic

recording medium to which can be applied an increase in recording density.



t he magnetic recording surface. | NDUSTRI AL APPLI CABILITY By the use of the
magneti c di sk case of the present invention, it is possible to reduce the
adhesi on w0 2dessti1@ener at ed by abrasi on bet ween t he nmagnecirgrgioskizagyd t he
magneti c di sk case to the nmagnetic disk. In particular, since it becones
difficult for dust to adhere to the magnetic recording surfaces, it is
possible to reduce damage to the head of a hard disk device or to a
magneti ¢ recordi ng medi um caused by diisAIM8hering to the nagnetic recording
surface, and it becomes possible to provide a magnetic recording nediumto

whi ch can bpe mﬂig'lﬁgc ai‘gkicﬁlgél‘c@aﬁﬂsin -recording density. CLAIM5S 1. A nagnetic
di sk case conprising: a case main body having a pair of opposing side

wal I's, an open uppgat Rahb : pgf[;}ﬁ;n RRNan %t% J:Ii%ndgﬁcpchably
fitted to the upger part %ﬁ t gﬁ%%@% mal Eggb; aﬁlsgﬂb ttgﬁPli detachabl y
fitted to the bq%ton1%§Pt of the case main body, wherein a plurality of
band shapeﬁnﬂp?ﬂ ot are formed in parallel on the interior surfaces of

the side walls in a length direction of the side | 1's so, that grooves for
hol di ng® magnet i CAHHERES hgrdetaf:laﬁbﬂaéét%tost SUBRET PR AEHNF ERomBiRThP ¥hided

proj ections, each of the grooves has bottom surface A a pair of side
surfaces B, and #heftomdid dstachahdy fittal fostherbattére pad of theanabe maebodyy f ace B and
the bottom surfacesA, and the grooves satisfies relations given by: d a, w
> t, and wherein a plurality of band shaped projections are formed in parallel on the

interior surfaces of the side walls in a length direction of the side walls so that grooves

for holding magnetic disks are formed in spaces between the band shaped projections,
10 each of the grooves has bottom surface A, a pair of side surfaces B, and

inclined surfaces C formed between each side surface B and the bottom surfaces A, and

the grooves satisfies relations given by:

15 20<B,
where t is a thickness of a magnetic disk to be stored in the magnetic disk case,
d is a width of a circumferential surface of the magnetic disk subjected to chamfering, a
is a chamfer angle, a is a width of the surfaces A, B is an angle between the surfaces C
on either side of each groove, y is an angle between the surfaces B on either side of each
20  groove, and w is a shortest distance between the surfaces B on either side of each

. groove.

2. A magnetic disk case according to claim 1, wherein (2 o + 10°) <p < (2 o + 30 is
satisfied.

25



2a< b, where t is a thickness of a magnetic disk to be stored in the
magnetic disk case, d is a wwdth of a circunferential surface of the

magnet i ¢ woWocaulpjoect ed to chanfering, a is a chanfer amrgirgp2m@sbsogs W dt h
of the surfaces A, b is an angle between the surfaces C on either side of
each groove, g is an angle between the sl3faces B on either side of each
groove, and wis a shortest distance between the surfaces B on either side
of each grodveA magnatigdisksasecacaordingda skimde wihateiny1 QS <di ilA9°1is satisBedi n (2 a+
10) < b < (2 a+ 30) is satisfied.3. A magnetic disk case according to claim
1, wherein 100 < b < 120 is satisfied. 4. A magnetic disk case according to
claiml1, wherein 20 < g < 40 is satisfied. 5. A magnetic disk case

accor di ng t 4, cAghipnktic WhRcedemctstdinglo ORIm 1awhedeth 200k PX 40Sissafdrebi ed.

5 5. Amagnetic disk case according to claim 1, wherein (d x 1.05) <a<(d x 1.5) is

satisfied.



