;e3erD*6Tr' L% 8 D E C 2002 DESCRI PTI ON Di sk hol der and di sk conteg pet 2002
TECHNI CAL FI ELD The present invention relates to disk holders for holding
i nformation storage nedia and, nore particularly, to a disk holder for

hol ding a plurality of disk-shaped (doughnut shaped) storage disks with an
axle hole at the center in parallel at regular intervals. B ND OF THE
| NVENTI ON A nmagnetic di sk nounted on hard di sk units, whi chmmmﬂ n
external storage device of a computer, etc., requires the s w[//mf
to have an extrenely high degree of flatness and cl eanliness. | tGdgy»
required to keep the surface to a certain 1 degree of cleanliness not only
during transportation or storage but al so during manufacturing. Such
products require extrenely careful handling fromputting the products into
a case to taking the products out of the case. For cases requiring such
careful handling, Japanese Patent pRgbRIeattioon No. Hei 5-55395 (prior art
exanple 1) discloses a i ~ a oEC zooz storage disk age. The storage
di sk package conprises a conbi nation of an upper COVGWI@WW , and a

| ower cover, adapted to seal a plurality of conputer Mﬂﬂg in a

di sk box and ®apgoholidesr dirsksliwk lwatemneackaged. The st*osgge di sk package
of the prior art exanple 1 is used not only as an in-process case but also
as a delivery case with storage di sks accommobdat ed t herei n. However, when
the disk box is covered with the upper cover and the | ower cover, the upper
cover and TERENIGRdr Fdd&Y of the storage di sk package of the prior art

exanple 1 are snagged into the open&ng rins of the disk box. ,
The present invention relates to disk holders for holding

{’) information storage media and, more particularly, to a disk
AN
holder for holding a plurality of disk-shaped (doughnut-
shaped) storage disks with an axle hole at the center in

parallel at regular intervals.

BACKGROUND OF THE INVENTION

A magnetic disk mounted on hard disk units, which is used
as an external storage device of a computer, etc., requires
the surface thereof tohave an extremely high degree of flatness

and cleanliness. It is required to keep the surface to a certain

L

degree of cleanliness not only during transportation or storage
but also during manufacturing.

Such products require extremely careful handling from
putting the products into a case to taking the products out
of the case.

For cases requiring such careful handling, Japanese Patent

Publication No.Hei 5-55395 (prior art example 1) discloses a



Accordingly, when the disk box is to be covered at the time of deli¥@rpEc 200
such a problemis raised that fitting the upper cover and the | ower cover
to the box causes dust particles produced by the friction of the nenbers to
be adhered to the surface of the storage disks in the box. Japanese
Lai d- Open Patent Publication No.Hei 10-182846 (prior art exanple 2) pointed
out the aforenentioned probl em and suggested a storage di sk package that
di d not produce dust particles at the tinme of covering the disk box with an
upper cover. However, the package of the prior art exanple 2 is the sanme as
the prior art exanple 1 in that the conbination of the disk 2 1 8DEC
2D02 box, the |lower cover, and the upper cover is used. The di sk box has
flutes for holding disks and a plurality of disks are accommpdated in the
di sk box by being separated so as not to be in contact with each other and
held in e t | K ut A r&; <« BV 12g age
accor di ng%'tE % r?fr?g E%égér) Ijz:igrdt]&ed;(édrrpllqze Zs%gjﬁ%f (g%/%}?dﬁ ?%géggog{jgﬁlrﬁgggl %ng as
this packagabinatseh 8% andgppeerdbvasea Hhak BbLQ! agey A Skwed’ eohglkd in the
hol ding flutes inside the package, so that the outer circunference portions
of the di slkiagpereistbnienlcanthitald t dftheompaterwldrafe igklsl vhesqdaga this
cause dust particles and fine particles produced fromthe box possibly to
adher e t obblxe atiids lsmippottusthet liis ksaiwsieeh ttrenproasdlegddiat t he out er
circunference portions of the disks in contact wth the box cannot be used
as the recofdengteuadactsprackadangft hbeappiuotr aft rescompledl 1 dfsonseti on of
the di sk from being expanded. 1 On the other hand, US PAT No. 4779724 (prior
art exanphet3pnivdgifeenetin aP P SRS & |YRFSH Puitedbee Jsaadiski verv@dseowighmandr el
,{K)oe for supporting the axle hole of a disk. The disk holder according to

e prior S&Prageafdisks3 gesampesiated ithegaife axl e hol e of di sks
accommodated in an in-process case to support the .inner dianeter,

A 4

supporting 'éanﬁVSF't‘ﬁ]égHi%]R% &S i“tve yith SheaPRRLt 6O¥&E
ther. 3 D C 2002 T i this hold del i Kk
"t possi DRSS &1 0955 EOTRT ro EOFe PRETIFORE FuP L OGN Sa PERFnGOrES Bater
i nf ti | f i I tact ith the i
wal | of °t REECRBERRUE ARy RARRaRe '3 BhEoL Al el drBlR Find Shaeble, | 0]

of di sk syppar 1; P2 Jidisthdpre and a second core)
conbi ned iﬁ?g Eathgl%i%%régrnngalgtﬁd& t%he éil’lssL Stf%gort menbers 621 and 622 is

provi ded, Oﬂc&BEd%&jigt‘a@ﬁQns&Hé 0& K BRCYE, t¥ bd G He O HRr ¢1fBaped
flutes 623. The axle hole D1 of the disk Dis received in the arc-shaped

flutes 623fatied iRl aghed Hi grshEémPOSiddiNedieia trhe tSpRCikRg hpbween both
t he di sk support nenbers 621 and 622 is narrowed. Then, the flutes 623 are

pressed agaiviest dnte thenelowdmmeiwsr ofo tilee axde boheedldobtt pardiished at the
expanded di aneter position where the spaci ng between both the di sk support
menbers 6Rrodmde?Py shei fenetdiohof, thy mebars Use b2 aidhielredexpantieng
force of both the disk support nenbers 621 and 622, each of the disks Dis
fi xed ont surfacs rduridher erfcsrasfe e KsolidertheTH¥vani pul ati on for switching
t-he paired di sk support, nmenbers 621 and_622 fromthe contracted dianeter
posi tion t oJ@RABNEeRBarddttl tiRGRt EALEHS tPehlicrt EoRvaicsdlel £PoABLRE S

expanded di ameter position to the contracted di aneter sition 4
P qprq%r ar% example 8) pointed out the aforemen %oned problem

and suggested a storage disk package that did not produce dust
particles at the time of covering the disk box with an upper
cover.

However, the package of the prior art example 2 is the same

as the prior art example 1 in that the combination of the disk



~1 8 DE C 2002 is carried out by pushing in or pulling out the paired cam
actuators 624 each inserted into the cylinder of the holder formed bg B 2002
conbi nati on of the disk support nenbers 621 and 622 through the both ends
t hereof. The cam actuators 624 used in the prior art exanple 3 have pins
626 on a slide shaft 625. The pins 626 are inserted into the cam grooves
627 and 628 formed on the paired di sk support nenbers 621 and 622. The
slide shaft 625 is pushed into the cylinder of the disk holder to expand

t he paired di sk support nenbers 621 and 622 to the expanded di aneter
position, while the slide shaft 625 is pulled out of the cylinder to
contract the di sk support nenmbers 621 and 622 to the contracted di aneter
position. That is, according to the prior art exanple 3, the manipul ation
for expanding or contracting the holder is carried out by sliding the

pai red cagpRct gk ol SweWheshe 8) Cah8SERE edpget NEOvEPEi sYhidderThé am dbe both
ends of the hol der, al ong the longitudinal direction of the holder. Pushing

in the cappbrotia@tins &24rausesihbedhskgesind G2 p1ard1623) orogexpangrd n

di aneter and pulling out the cam actuators 624 causes the holder to
contract aBcémaseéeed Hovewerdisho®expandeimgsdpaeatedcbboasohot hto

di aneter of the holder is carried out by expanding and contracting the

pai red dils& fupportactenddrts ed2b ahbef22ndbheld lih each~bfAcheribhddnyg with
both the cam actuators of the holder held by hands, pulling out or pushing
in one cahblatésator will cause, dynamcally, the reaction of the force to
act on the other camactuator, so that the other camactuator is displaced
rel ative tChereferelecved BELPMl thR Rsnkagre precKgiagrtetheopkéosuahied into
{he hol der. However, wth the,Eaired di sk support nenbers (the first core
ard the sB¥aMBleofefaBROthdVAdHdEReHRFEPLAMpl 82 el BRI sdj Bt 2 P3PK?ER st ance
in the longitudinal direction, the reaction that |s the s in ni t ude
2o the f ot EFADAR BURHERCBREESM AL EPEPECRHF 8 e Bidfedn] ot
necessari lied to the, other camactugtor. For this, reason, en the
expanded Egéﬁggar gﬁﬂtﬁﬁnt+%%{ d dﬁﬁ%eﬁ%ﬁc qﬂhesﬁolgb?tar Switth®d over
by means of _a rgbot. suc . I [.S,Sal i.n, t.the first.core and
t he secon8158}'11§985ﬁh58 %a]ftgln@é%%vﬁe?heo%% %S) e§7’ laIEllggt%ongaccath(%tEhbgh?(ept

paral I el 0, gaGkh, oF BT ¢n I8 binfli {116 Wl 0aRAPANL A (ANLLACE; AL1E

di aneter snoothly. Furthernore, cam grooves are pr near the both ends
of the hOEQEEicf@QQﬁQ&cﬁﬂié/d £YBAR HOBo R Sty 08 dfdbfe rexPartiendi K&, spaci ng
between the first core and the second core is carried out by nmeans of the
pi ns engagiTud hecisnioae shdpirbrares paati ens ohtéheciidghf&pEecand the
second core are supported by pins and thus both end portions of the first
core and pbetfbons~df8thE seshandic amtcart suppothedbskscannatspabhsedt at e.
However, the central portion of the first and second cores is not supported
by any neamsthsorébatrdinghsarpacbl epresenhisgdthe ahatnthof recseded
deflection to be produced in the first and second cores, thereby making the
support ofinfhemdidks ofisthlel disknhdropj betingf expansiegsent invention is to
provide a disk holder that facilitates the sw tching manipul ation for
expansi on 1 Hontathey dirnst Use FdiTaNer ér' 7add dpBvil@Esar fpPBIBEL8t Abi l ity
of hol ding disks. . DISCLOSURE OF THE .| NVENTI ON | rder tqQ achieve the
aforenentgBHSBSBSFeEt?l?hesﬂPE?rTmW?mﬁe%c Fﬁfﬂb%Pngﬁé Bgegéﬂ?n¥ﬁ%intion

is a disk holder which ¢ rises a first .core and,.a,second core, which is

i nserted F¥P§ gﬁraffgpﬁgggggf% ed@?%? zﬁHjVﬁﬁ%ﬁ‘§Uﬁ%%rts a plurality of

di sks at'r%ﬁgvgkgk'%oid@@Maé@5¥é¥ﬁb to the prior art example 3 is
inserted into the axle hole of disks accommodated in an
in-process case to support the inner diameter, supporting each

of the disks at regular intervals in parallel to each other.



all cores are nmenbers having a given length with a generally U shaped g§0Dg8$s2002
section and conbined to oppose each other so that adjustnent of expansion
and contraction of the cores can be carried out between an expanded

di aneter position and a contracted di aneter position, the expanded di aneter
position is a position where an inner dianeter of an axle hole of a disk is
supported by part of a 7 1 8 DE C 2002 circunference surface of the

hol der, the contracted dianeter position is a position where the holder is
inserted into and withdrawn fromthe axle hole of the disk, rows and
supports of guides are provided on an outer surface of each of the cores, 1
the rows of the guides are to formflutes for supporting disks at
predeterm ned intervals by receiving the disks one by one inbetween the

gui des, and the supports are projected rows for supporting the inner

di aneter 9fahBecaxhBghoh s HoRAGH tof atde) reky s WaldePOt N ERIFILEr ably

t hree-poi nt) support.” Furthernore, the disk holder according to the present

inventiontbstaaflsgkrbohaar svbieht EONRL sRESw AL hblitl a TOERI AHTr Re SEGOEE CoOT e,
which is inserted into an axle hole of a disk, and which Supports a

pluralitycotcdingkseitei pperishsofneachowf whereisksheofbéesinanensgeond
cores each are nenbers having a given length with a generally U shaped
cross secwith ahd ¢anbirnedlfoodppbseceaeh ot her so that adjustnent of
expansi on and contraction of the cores can be carried out between an
expanded dimsetterwrpdsi Flign dAd theopriactadt dixeamgley posiesi enpathecExpanded
di aneter position is a position where an inner 8 1 8 DE C 2002 di aneter
of an axl| €dihbl suppogtdingkbpssshppoanddoby parfivstacerecantied epeeordrface
of, the holder, the contracted dianeter position is a position where the

thol der i scPrSer ceBbined &REOWAL RYLaRAStrom the axl e hole of the disk, rows

and supports of quides e provi ded on an ou sur f
PP Each ék the égskrgupport members éfi and gff is provided,

on the arc-shaped surface thereof, with a number of arc-shaped
flutes 623. The axle hole D1 of the disk D is received in the
arc-shaped flutes 623 at a contracted diameter position where
the spacing between both the disk support members 621 and 622
is narrowed. Then, the flutes 623 are pressed against the inner
diameter of the axle hole D1 of the disk D at the expanded
diameter position where the spacing between both the disk
support members 621 and 622 is widened. Thus, by making use
of the expanding force of both the disk support members 621
and 622, each of the disks D is fixed onto the circumference
of the holder.

The manipulation for switching the paired disk support
members 621 and 622 from the contracted diameter position to
the expanded diameter position, or conversely, from the

expanded diameter position to the contracted diameter position



1 of each of the cores, the rows of the guides are to formflutes fog )
supporting disks at predetermned intervals by receiving the disks oﬁé’B§
one i nbetween the guides, the supports conprise rigid supports and elastic
supports, the rigid supports are to be brought into contact with part of
the inner dianmeter of the axle hole of each of the disks, and the elastic
supports have deflectivity and deflect to be . deformed by bei ng subjected
to weight and act repulsive force "1 ° caused by the defornmati on upon the
i nner dianeter of the axle hole of the disk. Furthernore, the disk hol der
according to the present invention is a disk holder which conprises a first
core, a second core, and a cam actuator, which is inserted into an axle
hol e of a disk, and which supports a plurality of disks at intervals in a
row, wherein 9 1 8 DE C 2002 the first and second cores each are nenbers
having a gvearteagtbuwi b gudgsnagakihy o PHaRedLIRTS IRCIH L &N am _
cylindrically conbined to oppose éach other so that adjustnent of expansion
and contractu®todt 6he catieritserbi@rncane Al in@sr ot Hed WesTHaR
expanded di aneter position and a contracted dianeter position, v ~ the
expanded fioaned ey pos toobinatdopostttlon ditsk eupportneemdeasetl £idan axl e
hol e of a disk is supported by part of a circunference surface of the
hol der, t622 contoaghethdi hotheengestheoaoifs a position where the holder is
inserted into and withdrawn fromthe axle hole of the disk, rows of guides
are provi détheptagh agiHu@t ofify odde usdedbhtbe pheotoart, exampleows wive he
guides are to formflutes for supporting disks at predeterm ned intervals
by recei vPHS twd mrsrasSéhéewh@ﬁE b hbetTee Pifife 660 dte, inpereedh tt@ator is
‘éﬁ be supported by the first core and inserted novably into a cylinder of

e hol detle Gt dRAIES B 't RREt 02% of YERFh P ShEsPat 828 oibF hetHPRIT § he

{ e cor esTaHPEFD b2t PAdchERt RIS SHBEWTHRRC (920 BRSO oHS CHEE 11 rot
COre, 1 L1 3569k SO MSIIRSIGLIE. SRANEH I oL, 25 2008 4 et e
cocor o b PE ESPSRN oS LB bAoRpdllUEL, TRATG, it gt on o
parallel,the slide shaft 625 is pulled out of the cylinder to contract
the disk support members 621 and 622 to the contracted diameter
position.
That is, according to the prior art example 3, the
manipulation for expanding or contracting the holder is carried
out by sliding the paired cam actuators, which are inserted
into the cylinder from the both ends of the holder, along the
longitudinal direction of the holder. Pushing in the cam
actuators 624 causes the holder (621 and 622) to expand in
diameter and pulling out the cam actuators 624 causes the holder
to contract in diameter. However, the expansion and contraction
of the diameter of the holder is carried out by expanding and

contracting the paired disk support members 621 and 622.



the core is a holder portion to be inserted into axle holes of two OﬂtFBEEzmu
di sks, the supports have projected rows and a resilient portion, the
projected rows are portions to be protruded in the shape of rib frominside
the core to outside the core to support the inner dianeter of the axle hole
of the disk holders, provided on the resilient portion, the resilient
portion is an elastic material and has a self-restoring property, and the
cam actuator forcibly deforns the resilient portion to ~ allow the
projected rows to protrude out of the core and conversely, rel eases the
forced deformation of the resilient portion to allow the projected rows to
retract into the core. Furthernore, the disk holder according to the
present invention is a disk holder having a conbi nation of a core,
supports, and a cam actuator, to support a plurality of disks in parallel,
the core hgcordahdafy,paiithobotd Beel Bsgr hedubibesaskethel 88144r hé18 D E C
2002 of two or nore disks, having a guide surface of the resilient portion
i nsi de t heydoareds | pelddpposts drayesipt nf det efe rcansaabdagokesill eatisporti on,
the projected rows are portions to protrude in the shape of rib frominside
t he core tgnautisiadd yt, hehearead¢isuppothet fercaner aditaorttehe aftHerecaml e hol e
of the disks, provided on the resilient portion, the resilient portion is
an el ast i ectraegoiral shaiatg thecotver cam fatvabentis wlitsipd asteapeedatamear c,
having a self-restoring property, and inserted in the core, and the cam
actuat or pretbeshphdesutQecde skt bed Vit tafe thesindlgaar war ticoheagushsd t he
gui de surface of the core to forcibly deformthe shape of the curved
surface tdn& Bhe thrl 4o é‘@fvééfelrovéél'g% theoppigeddipsbsupme riomemaygs
onversely, releases the fqrced deformation of the resiljent portion to

Dl ow t he (5hGj BEF2H ORRADE 18 PEEPPAFE e Lhe RORGRIHRS KD Al Pﬁﬁsedi sk

hol der accordi to the present invention.s a .disk holder having
conbi nati &% 5‘f£ge8g?g,to reSIStrjcgncaen&na{:lB%rﬁoé}ﬁltfal{ narht 8l§ﬁﬁﬁ&ﬁn’atﬁﬁural ity

Suppor

o, R RRH Shac! 15 ERECeli B PUASRA PG, SHCLBCRAE B8

i nner surface of an axl e hole an e axi a t he

ThRPOT LY RS BRY ehedobUBoRNf, HUPA | SNLANI] 9% nbf nedeBDeFry 2002

the projected rows are portions e shape o i nsi de

the core g F@i%dPE%PQﬁﬁﬁQﬁﬁ&&"QEHF@%ﬂHQ’ A.hrough the slits to support the
i nner dianeter of the axle hole of the disks, the resilient portion is an

el astic mat gpLathDaVidlisén CUin@d (HY ledpRnded Be ahB2Re QhdaBoAtEatBed Cross
section thereof and
diameter of the holder are switched over by means of a robot,
such a problem is raised in that the first core and the second
core can be balanced with difficulty and thus cannot be kept
parallel to each other, making it difficult to expand or
contract the diameter smoothly.

Furthermore, cam grooves are provided near the both ends of
the holder. Accordingly, when the manipulation for expanding
the spacing between the first core and the second core is
carried out by means of the pins engaging the cam grooves, both

end portions of the first core and the second core are supported

by pins and thus both end portions of the first core and the



has a self-restoring property and is inserted into the axle hol e of c
core, the curved surface of the resilient portion is greater in radlus E ﬁmm
the axle hole of the core, and the projected rows are provided on a convex
surface of the curved surface of the resilient portion, and the cam

actuator is inserted into the axle hole of the core at |east froman

openi ng on one end of the core and forcibly deforns the curved surface of

the resilient portion along the curved surface of the axle hole of the core
to allow the projected rows to protrude onto the circunference of the core,
and conversely, is drawn out of the core and releases the resilient portion
to allow the projected rows to retract into the core. Furthernore, the disk
cont ai ner according to the present invention is a disk container having a
conbi nation of a box and a hol der, wherein 13 1 8 DEC 2002 the box is a

hol I ow cogtabRarcyke ik ¥hped ananefsand £1esede REavkderolashde the box
with a hollow portion big enough to accomopdate di sks, and havi ng beari ng

portions tenthel didwtide diokHersi e sl detoha dSréwlic Aokl suibb e di sks
in arow by being inserted into axle holes of the disks, and both ends of

t he hoIdebyaaeysme@naded0|nhaheshohlmmpp@blemnlgfrahseboknbyh®E|mmlﬁeld on
the bearing portions of the box, and the disks held on the hol der are
acconmopdatedsea ddfel dwt i owtpope ipawdufcechen bdve i rhbtndeiergndnccoms act Wit h
an inner wall of the box. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 (a) is a
view of atbesebliohdéinghtienguePoks hél thendasksl destabllati ng to enbodi ment

1 of the present invention . Fig. 1 (b) is a view show ng a camgroove of
a cam act udtle obpiegt of tBF REEILRopNPPARLIONEW %ﬁmorvgd@ 4 disk kot@erFig. 2

b) is a side view, and (c) is an end view. Fig. 3 (a) is a bottom plan
t)ew shovthgtaf%@ebh‘bP%‘ﬁ &herpyitghipy nanipulafelen &Rr aRpapsyopsand

cross-sectional viewt i ne B-B of 4 is a | ar ged
Ccross- sec??BFéPCFFQR/QEORﬁﬁ dé@%ﬁ%?Foﬂ“@oP?%&éégﬁi%Eﬁ%?y?qr§;$¥¥i%ﬁyglg 1
(a) , shog%ngoiggngoggg%%{ed 14 1 1$pEC

DISCLOSURE OF THE INVENTION

In order to achieve the aforementioned object, the disk
holder according to the present invention is a disk holder which
comprises a first core and a second core, which is inserted
into an axle hole of a disk, and which supports a plurality
of disks at intervals in a row, wherein

all cores are members having a given length with a generally
U-shaped cross section and combined to oppose each other so
that adjustment of expansion and contraction of the cores can
be carried out between an expanded diameter position and a
contracted diameter position,

the expanded diameter position is a position where an inner

diameter of an axle hole of a disk is supported by part of a



di aneter position of a holder. Fig. 5 is an enlarged cross-sectional \’IE\NEC 2[][]2
showi ng a portion corresponding to line A-A of Fig. 1 (a) , show ng the
expanded di aneter position of a holder. Fig. 6 is an enl arged
cross-sectional view show ng a portion corresponding to line A-A of Fig. 1
(a), show ng another nodified enbodi nent of enbodi nent 1 of the present
invention. Fig. 7 is a view show ng how to transfer disks by using a hol der
of the present invention froma delivery case to an in-process case. Fig. 8
(a) is a view of a disk holder showi ng disks held on a holder relating to
enbodi nent 2 of the present invention; Fig. 8 (b) is a side view show ng a
cam actuator; and Fig. 8 (c) is a plan view showi ng the cam actuator. Fig.
9 (a) is a bottomview showing a first core; Fig. 9 (b) is a side view,
Fig. 9 (c) is aplan view, and Fig. 9 (d) is an enlarged end view. Fig. 10
(a) i 2 BigButirecHIAWsG Aeepnd o1 ddg, 10 (D) is a side view and

i ig. 11 1s an enlar

Fig. 10 (c) is an end view ged cross-sectional view

showi ng a pEkéi @BneRREEERORYIRE ke |ﬁdﬁt§o‘ﬁ of s Rl 9po§1£%n @hé?g‘%ﬂ% the
contracted dianeter position of a holder. Fig. 12 is an enlarge

Cross- sechiQdalr Visewnskewedd iatRObhdoOnitBdraknd rablm 20Q2 agakr ﬁ%ﬁ%ﬂ@lfng to
line GCof Fig. 8 (a) , showi ng the expanded di aneter position of

hol der. Fitpe H3siks an enl arged cross-sectional view show ng a portlon
corresponding to line CGC of Fig. 8 (a), a show ng another nodified

enbodi nent obwe rdrodlismpipio r2 sob £t dnel g 8 sard pirowedieidoon 4 @utkd sardaceew
showi ng how to transfer disks by using a holder of the present invention
from a debifveeghcade the avresn-process case. Fig. 15 (a) is a view of a
glsk hol der show ng di sks held on a holder relating to enbodi nent 3 of the
prlesent i nveheinows FEgGhelguidpsiare ts ﬂ@rmuféwtﬁmﬁpngf@mhm dasks; and
Fig. 15 (c) is a plan view showi ng the cam actuator. 16 (a) is a

bott om pl &k PF@@%H&‘WﬁﬁdalPF%Yagér]éy mgel%ngbyhem gl@a ey PeWenE g. 16
(c) is aplan view, Fig (d) is an enlarged end view, and Fig. 16 (e) is
an enl ar gé&b&t&§§r’s§$‘ﬁ @h’d—lde\ﬁ'e\ﬁnqzl g. 17 (a) is a plan view showing a
second core; i.s a _side view Fi i S, an e d view, and
o 17 (dyEhe gﬁpgﬁrgﬁgéaec%egesc&eﬂ e iy SHoRPRG 0 ot fe "R, 1o 15
an enlarg o ortlo orrespo to.line
D-D of Fi §q %‘?%%ghg\% %%gt%al ract eﬁa te}}e 6{1&55 g’ g‘fﬂg &QF Fig.
19 i's an qplaraed 3O HIRS tdo%aé vgu%esosﬁow ng @ porti on

Furthermore, the disk holder according to the present
invention is a disk holder which comprises a first core and
a second core, which is inserted into an axle hole of a disk,
and which supports a plurality of disks at intervals in a row,
wherein

the first and second cores each are members having a given
length with a generally U-shaped cross section and combined
to oppose each other so that adjustment of expansion and
contraction of the cores can be carried out between an expanded
diameter position and a contracted diameter position,

the expanded diameter position is a position where an inner



16 1 8 DE C 2002 corresponding to line D-D of Fig. 15, show ng the
expanded di aneter position of a holder. Fig. 20 is an expl oded perspetgipgc 2002
view of a di sk hol der showi ng enbodi rent 4 of the present invention. Fig.
21 (a) is a partial |ongitudinal sectional view show ng disks held and Fig.
21 (b) is a cross-sectional view taken along line E-E of Fig. 21 (a). Fig.
22 (a) is a partially sectional, |ongitudinal sectional view show ng disks
with their support released and Fig. 22 (b) is a cross-sectional view taken
along line F-F of Fig. 22 (a) . Fig. 23 (a) is a cross-sectional front view
show ng enmbodi nent 5 of the present invention and Fig. 23 (b) is a
partially cross-sectional side view Fig. 24 (a) is a plan view showi ng a

| ower cover; Fig. 24 (b) is a partially cross-sectional front view, Fig. 24
(c) is a partially cross-sectional side views Fig. 24 (d) is an enl arged

Vi ew - show tien 119 1 ) ' r,ng tLen,on the
right; angﬁ%{aa?egf?eﬁ)% és)}g%ié; }gon %r?ogfe%) algv]ﬁ%\g\%ﬂﬁsgégr%?i gg ﬂBgF é?gé 24 (a)
show ng acheahmPgrBAELi 9Rr¢Ackhe sl @hk. nbhder25 (a) is a plan view show ng
an upper covert Fig. 25 (b) is a partially cross-sectional front views Fig.
25 (c) is amarébmtryceeg@saisneteonpbssicdenviiewa kit a)ndse atheont

vi ew show ng an enbodi nent of a holder: 17 18 E C 2002 Fig. 26 (b) is
a front vhewmdehowsngnsecasdathuat and kFighd2éwhciros ahel anlyikwlehewi ng the
hol der: Fig. 26 (d) is a view showing the contracted di aneter position of

t he hol detheaddskig. 26 (e) is a view showi ng the expanded di aneter
position of the holder. Fig. 27 is a view show ng how to insert the grip of
t he hol der row® amdeappegtporfian.ddd gre28rogidedi@waghoutry supfaoce art
exanpl e of a disk holder. BEST MODE OF THE | NVENTI ON The enbodi ments of the
oriesent i afeatcbnodi thebgosgpl-ai ned bel ow with reference to the draw ngs.

(Enbodi nent 1) . . .
the rows of the guides are to form flutes for supporting disks

at predetermined intervals by receiving the disks one by one
inbetween the guides,

the supports comprise rigid supports and elastic supports,

the rigid supports are to be brought into contact with part
of the inner diameter of the axle hole of each of the disks,
and

the elastic supports have deflectivity and deflect to be

o deformed by being subjected to weight and act repulsive force
caused by the deformation upon the inner diameter of the axle
hole of the disk.

Furthermore, the disk holder according to the present
invention is a disk holder which comprises a first core, a
second core, and a cam actuator, which is inserted into an axle
hole of a disk, and which supports a plurality of disks at

intervals in a row, wherein



Referring to Fig. 1, for exanple, the disk holder according to enbodinment 1
of the present invention is inserted into axle ) holes D1 of magneti 4 %IDERS2002

(hereinafter referred to as disks) D, D..., which are nmounted on hard di sks
to be used as external storage units of a conputer, in order to support a
plurality of disks D, D... at intervals fromeach other in juxtaposition,

conprising an assenbly of a first core 101 and a second core 102. Referring
to Figs. 2 and 3, the first and second cores 101 18 1 8 DE C 2002 and
102 and a cam actuator 110 of Fig. 1 can be nmade of synthetic resin, which
is normally used for the formation of synthetic resin by means of injection
nol di ng, such as pol ypropyl ene, polyethylene terephthalate, acrylonitrile
but adi ene styrene copol ynmer, pol yphenyl ene oxi de, and pol ycar bonate, and
shoul d only have such a level of rigidity such that when hol ding the disks,
the molds ahR met-sdebaunBdcaHe £8r88fLechi QPe GRaRS-DYndPEnYEl ghtvaf the

di sks to prevent the adjacent disks from being brought into contact with
each ot herendthaddithona i yeiedeil 10 Py-eyeitedanBgesko hetdicsks fHavused by
t he occurrence of static electricity, adhesion of dust particles or the

l'i ke, thecygyitidieldcsl I eombimedoeofoappest by chl @tttk ngd that\eanass tidrt an
anti-static material such as carbon powder, netallic powder, conductive
fabrics, of expam$iostandccagenactbopr efethespatier eiectatiegist \cdr dme

devel oping on the cores 101, 102, and the like. The prevention of
occurrenceanfied abut dretiesri ap mupdndediphéamated moprolonli agdt ke
surface of a nold, after nolded, with a conductive polynmer |ayer such as of
pol y- pyr reprtragted dlaneeer tPeSsLrPAce resistivity may be preferably

§ 2S2~ ~ or less for prevention of electrification. Each of the cores has
Y ég porti o g expansgpeiaMeESroPOs hel ¢ rist acBPE15Aenr Bhereedn tifinRF 103a to
be distinguished from 19 1.8.DE C 2002 the Ieg portions of the_ second
core denoitmakenozh)an axlghpd® Ofr fadeSKolBi BRPPPRECEUPY RRSLI¢ER
portion of,the first core %s refgréed ﬁolgs 104a to be distinguished from
the curvedSaPPERESDGTt PORTdFCt RE §BEoNALE6Fe denoted as 104b), and is a

bar member havi ng, & caned apf . h &0k hp<§ 1 E£09t Bt aﬁo 's%tri%%le'w‘ﬁe%% g .
i n-process ctase or a é?lvery case,  for accoimmdating a p MEN y of disks
D) and a I S ' T [ din a
pair. Th ekgc\?mfcg%ﬁ Jb%t#e%%@ﬁ% ﬁagé p%?%ﬁ%in‘?{qﬁ%@?afnﬁ 0 aé oc%p?% ?ﬁér gcgiméor e
101 is gr@ﬁéeaigpgn t hat between | eg portions 103b and 103b of the second
core. As shown In Fig. 4, the leg portions 103b and 103b of the second core
are all oned:.dyas fdt gMildaisn atrRe ph-egipekt banan183teansuiP3ae 0br tdgchisst core
101, facing each other, such that the conbination allows the contraction
and expansh@ncépedge adjusted. That is, the first core 101 and the second
core 102 are allowed to face each other and are conbined with each ot her
such that tie coweso &hebpudesadedtafdrmoilnbes dbmstihporthegrdingles bet ween
the contracted dianeter position rP shown in Fig. 4 and the expanded

dijanet er pboPrédetermihednintervals by meaeis imesaet diskenohonbytore
expanded di aneter position nP is the position at which the inner dianeter
of the axieb@bveenfthfedHidRSD is supported, while the contracted dianeter

20
the cam actuator is to be supported by the first core and

inserted movably into a cylinder of the holder, into which the
first and second cores are combined, in the longitudinal
direction, support the second core at two or more points, keep
the cores parallel to each other, and switch the combination

of the first core and the second core between the expanded

10



1 8 DE C 2002 position rP is the position at which a hol der 105 conprtgidg%
the pair of the cores 101 and 102 is withdrawn fromor inserted into t 2002
axle hole D1 of the disk D. Referring to Fig. 5, the curved surface
portions 104a and 104b of each of the cores 101 and 102, conbined with each
other, are fornmed in the shape of arcs having the sane radius so as | to
sit on the sane circunference at the expanded di aneter position nP.
Moreover, the first and second cores 101 and 102 have, on the external
surface thereof, rows of guides (the first guides are referred to as 107a
to be distinguished fromthe second gui des denoted as 107b) and supports
(the supports of the first core are referred to as 108a to be distingui shed
fromthe supports of the second core denoted as 108b). The supports are
projected rows for supporting the inner dianeter of the axle hole of the
di sk D, whihmetbe powst@bngandeshe hawerbktices diGmeter Po6H thiented
i nbet ween the guides, fox holding a plurality of disks D at predeterm ned
i nterval s aBustioswmone Fi ghel fiskerthdlalel gacc@rdndg3)to Thaef ipsésente 101
has two rows of supports 108a and the second core 102 has a row of support
108b, whi thvaentiest isoasydlska hedidgint hay ity suppmtiindtsiomnef ali aeeeer of
the axle hole of the disk D on a position of the same circunference at the
21 '~ 8SOPEOCt2p02nexdAdedciaveter tPOSURPORL FPPaLriBdilsYcofedidlbs and
102 coupled to each_other. In addition, at the expanded di aneter position
shown in FPgPaS?lﬂﬁérnutual positional relationship between the respective
supports is desirably se t hat the angl es ,of openjng, between the
i} hoent S uHHo M a 0 3aH8 1968000 THAS oHE DA SEHRE DAt S0m EEWRYEES such a
Q;anfiguratiog is emplo e%ignswhich the cores have a generally U shaped

oss- secPFoh¥P SHaP8TEnd tkE two cores are conmbined with each other to be

expanded or, contacteds 1RaTLloE850-108 FaRer adhalreLers Pl oL heugxL ool e of

di sks and the I1 cordingly, e ang openi ng e slpports

108a and 10Bd. (sl dd SERERALE SR 1E8hd R HRYNSERIGDE S3HRRA bRag@Ba and

108b. There Is desirable to arrange the respective supports so that

each of the angles,Pfinener recbespEvs @)'\JQ%Qdteotﬂgcboﬁ*@\&%VgﬁFﬁbBt?ﬂHédi ment
1 of the present invention, the rows of the guides 107a of e first core

101 and t hanswpaoainetd086f aftee honleeHoak éhetwndd spORDLHERS, Oprdeite@nds of
the curved surface portion 104a. Therefore, the supports 108a are to be
fornmed i nsndeheheelslidtientl poatdfort,he rows of the gui des 107a. However, the
rows of the guides 107a of the first core 101 and the supports 108a need
not necessathéyreeifldemtd partien shse aposttdasnic Asattoiali ank hasb, at he
rows of the guides 107a 22
self-restoring property, and

the cam actuator forcibly deforms the resilient portion to
allow the projected rows to protrude out of the core and
conversely, releases the forced deformation of the resilient
portion to allow the projected rows to retract into the core.

Furthermore, the disk holder according to the present
invention is a disk holder having a combination of a core,
supports, and a cam actuator, to support a plurality of disks

in parallel,

the core is a holder portion to be inserted into axle holes

11



1 $DEC 2002 of the first core 10l and the supports 108a can al so qP EC_ 2002
formed at positions different fromeach other on the curved surface poggkgn
104a. Alternatively, the first core 101 may be provided with a row of
support 108a and the second core 102 nmay be provided with two rows of
supports 108b. On the other hand, as shown in Fig. 3, notches are provided
at positions corresponding to flues 106b between the rows of the guides
107b on the curved surface portion 104b between the gui des 107b and 107b of
the second core 102 in which supports 108b are forned, |eaving
t ongue-shaped portions 109 thereon. This provides the tongue-shaped
portions 109 with repul sive elasticity caused by the rigidity that the
material of the core has and the configuration of the tongue piece. Thus, a
force is applied to the support 108b, which is provided across the
t ongue- shapethhp it Nt 40ks!, 0hbeinges sad dgduIFaddheri BRkdeeof118&8t core,
thereby allowing a repul sive force to act against the force and thus
enabl i ng poreishr angliviehohdi ngref, t he storage disks. In this respect, the
configuration shown in Fig. 3 can be said to be effective. As a matter of
course, sucthe suppoyus dhavd Py deted ovddedand & hee$ilséntopertiddn,
Alternatively, in order to increase the force for holding the disks, the
supports 108 &P o8 hEPWse arer pedtopng hatrretiuds in thg phEpe 00602
other than that of the cores or the like. As the material to be used for
this purpbsl, fEomaiBpide that CAES Fepavtsidecthst FereytagarpPROTBokpR essi ve
force may be used. The first core 101 _and_the secqond core 102 are sw tched
bet ween t hBNBXpahefBat &t a‘ﬁétté'}e Gé‘iiet PBﬁen‘P)faﬂ'be HS kSanPrevieeuPanERer
<€'sition rP bi,ne?ns of ,the cam actuator 110 that is inserted within the
gening afeEhe16BEhPEAGS P hereof . That is, in Figs. 4 and 5, a slit 111
opening in the verti.cal dg&%gg'oP%on the | ortion. 103a of the first core

101 all ows %Qﬁnﬁﬁ%ﬁ%%fff’Plxe e easﬁggfﬁ%%eib%% \”fﬁ%as%%ﬁﬁﬁdcore
102 Lt 1 110. As
., raAsaEeEl L e eom groge, Wdyohal Resentt acial e,

shown in e cam groove 11 am ac 0 conpris

hori zont a},  BRELLQNS 2428 n8RGEL2E HOR Heh@ oHaDe L n@nd | ower portions, which
provi de the expanhded di anmeter position nP and the contracted di aneter

posi tion r RharhraActiskbresr§o5és ahel Edevehatu£0ABE IS thet ¥een behb t he
hori zontal portions 112a and 112b. The hol der 105 comes to the expanded

di anet er pestibamdiindierhetdqeidasuachuatafl tidG@dre posoed itisideeephy i nto
t he hol der 105, whereas the holder 105 cones to the contracted di aneter
positi on tRewhbhapet hé thm autruwatosutfbcestwi dhtlioawhheupnajetyedutows t he
hol der 105. Furthernore, there are provided a projected portion 114 for 24
~~ 8 D E toxmmePtrude out of the core and conversely, releases the forced
deformation of the resilient portion to allow the projected

rows to retract into the core.

Furthermore, the disk holder according to the present
invention is a disk holder having a combination of a core,
supports, and a cam actuator, to support a plurality of disks
in parallel,

the core is a cylinder having a curved surface on inner surface

of an axle hole and has slits in the axial direction,

the supports have projected rows and a resilient portion,

12



securing the holder 105 in place when the holder 105 cones to the ‘|8DE02m2
contracted dianeter position rP and a recessed portion 115 for fittin

the projected portion 114, on the corresponding positions on the |eg
portions 103a and 103b. In enbodiment 1 of the present invention, the cam
actuator 110 is withdrawn out of the holder 105 with the holder |05 kept at
the contracted dianeter position rP and inserted into the axle hole D1 of
the disk D. Then, a plurality of disks D, D... are inserted onto the hol der
105 and then the cam actuator 110 is pushed fromthe both ends of the

hol der 105 therein. This allows the holder 105 to be expanded and the di sks
D, D... each are guided by the rows of the guides 107a and 107b fornmed on
the respective cores to be received into the flutes 106b between the gui des
107b and 107b and into the flutes 106a between the guides 107a and 107a. In
addi tion, ng%'S datic? $HRROAFEMd Pt PHRS & DY G- UdY 86 Eﬁb”£h§ﬁ88€ft of

t he supports 108a"and 108a in the respective flutes 106a on eac t he
rows of grilesrdfd7angideWtingh e Povd dedcopctii€eRehbeskFuldey scofet he
first core 101, and the support 108b of the second core 102. The supports
108a of ttierdughttieorelildd o estippet pring edtesr rdldme véir | ©F ttiee Sapport 108b
of the second core 102 is forned on the tongue-shaped portion 109. Since
the tongueesdapedt?® digks, D E C 2002 portion 109 is provided by the hinge
action with resiliency that the material of the core has, the inner
di anet er oftheheesilldehdl pobtionel gliagke bastieuptor il i V4 net am@rs@@t e
against the resiliency that the core has. Referring to Fig
in- proces%uéﬁééerm?téﬁpﬁ@@§ea°éoﬁﬂaﬁ?@wlﬂmatﬁrpﬁété§cbﬁevlﬁbﬁr?@f %%@dlng
Cegsks on the inner wall, while a deI|ver¥ case, 116 e Io s a hol | ow

nt ai ner Q\Ft%o%%lfhéeﬁB‘PH?-’ﬁ% PFORREC Y2 Rfel § nifeFeTksy . "ttt ity of
di sks D, are delivered, rows of disks D are held on the hol der 105 and
t he hoIde?OE%SOfs BEsFRhBed with the both ends thereof supported by the
delivery case 116 to,accommpdat he ro Din the case. Thus,
the cast | Y& SUT S TTAARO At LA BT WRes at® sBr T 5E o ne
di sks in t n t r er the
rows of tﬁgg%?gktﬁ%ﬁg¥%%%xﬁg §Bﬁ%€étﬁﬂgaé§§é "1 gd LHe %ggieéﬁgéeggé%ase
117, the disks D fi&q iakenceHbedf shPeade! ¥ aine e%%%etal But-egetkhse ¥heh the
holder 105 t %e transferred into the in-process case 117 as it is, and
with the ggggslgh@eFagthgﬁt hAdt he in-process case 117, the holder 105 is
contracted in diameter to withdraw the hol der 105 frominside the axle hol e
of each of #He dHinskethatBr $saihswsteacinod tite adilskholet 6fbeherasséerred
into the in-process case 117. According to enbodi nent 1 of the present
i nventi onatsl@ést flr@m Ak dp&iihglesconkeeadnadbofethei aceet &ied df sksilal g
accomobdated in a delivery case with the inner dianmeter of the axle hole of
t he di sksdefippustgue wharvacheugifeke afethe aresyidritant porstionedlonbethat er
circunference portion of the disks_is prevented from bei ng danmaged by bei ng
briought |ﬁ?évéénﬁ&éﬁaﬁqtPﬁtﬁﬁ?nﬂéiewéﬂl%ﬁoﬁtﬁb%a§@retﬁ&sQQ%RW tRfuci ng

tHe recording surface of th é di sks. artl ul ar n. enbodi ment 1
bf the. pr BEBYECFROTRTENS BEPhBRBRGR SR thene a?gftﬁea?ecmi LDEICPRED t he
flues between the ro of .t he, qui des tgtg three ort rovi ded
by the suﬁﬁnggnWSFﬁl g tH@[ﬂé%%ﬂn%&Fr8 én&ogfl f g? t he

SUPPOTLS L8 Ri Sbied, 01Dy T hhenou Lo bey act e mgskhtewget 9}5ﬁgeter of

the axl e erepy su |ng s Irn a st e state
wi t hout eéﬁgs§b¥g force being applied thereto Enbodi ment 1 of the present
i nvention e€scri bed above nakes it possible to put disks into and take

the di sks oglf fermore, the disk container according to the present
invention is a disk container having a combination of a box

and a holder, wherein
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a delivery case, and put the disks into and take the disks out of an4gpec 2002
i n-process case by neans of a robot, thus inplenenting the automatic
managenent of transportation and storage of storage disks that require
careful handling. (Enmbodi nent 2) 27 ~ 8 ~ E ¢ 200z Next, enbodi nent 2 of
the present invention will be explained with reference to the draw ngs.
Referring to Fig. 8, for exanple, the disk holder 205 (hereinafter referred
to as a holder) according to enbodi nent 2 of the present invention is
inserted into axle holes D1 of nmagnet disks (hereinafter referred to as
disks) D, D..., which are nounted on hard di sks to be used as external
storage units of a conputer, in order to support a plurality of disks at
intervals fromeach other in juxtaposition, conprising an assenbly of a
first core 201 and a second core 202. Referring to Figs. 9 and 10, the

first and sacoBExCPE @S5hd01ocandorP2iA0E u%iiccﬂrﬂbﬁﬁty@tdﬁer%@aﬂﬁ 1 8se§, can be

made of synthetic resin, which is normally used for "the formation o
synt heti cpr86i8e8YiAB2AE Bhei BHRCKIOR HVhEL DGw d@yﬁbi@ﬁ POL YR ORYh €8,
pol yet hyl ene terephthal ate, acrylonitrile butadi ene styrene ~ copol yner,
pol yphenyi esemaxtidee dingk P0hbyida Heiwd Geaarichgspodt doablfohavedsughtha | evel
of rigidity such that when hol ding the disks, the nolds are not deforned
due to defibedérpn caused by the weight of the disks to prevent the adjacent
di sks from bei ng brought into contact with each other. In addition, in
order to prheitoldenmage to hdkd di plsireduisedoliydi bks oot ur remcbydbeshat i ¢
el ectricity, adhesion of dust farticles or the like, the synthetic resin
mat eri al hagebbedginte 8xpepholepoeft bhardisksbl @ndibeth nerdyapEetet h an

ti-static_material such as c¢arbon powder, netallic powder, conductive
dbrics, BPlEaraans syspendedyent the lemnmpostdoncod|tdhe ko by bebng

n the cores 201, 202, .an Al ternatively, as

d | opi .and i ke.
chﬁtgfhgggﬁ?egnaﬁﬁFng?aFﬁEgpP86§ﬁPP§n%%$thécgpﬁenégdof static electricity,
th f f | d, .aft l.d b id i t.h duct i
ol yor L aydte Saded B AR el Hae erbotieratethans Bpf et fou©

i stivi b f bl . | f ti f
Crectri 1B Torn e B BoRnu hPde ¥lirtd 3h o8RPR 5o TUREH EBRB5r RS of

t he firstofoEﬁeaBgX[eferred to as 203a to be distinguished fromthe |eg
portions of the second core denoted as 203b) , a curved surface portion for
connecting between the |legs (the curved surface portion of the first core
is referred to as 204a to be distinguished fromthe curved surface portion
of the segpngrlpgecridenoiNedrasuOdppwIand i s a bar nmenber having a

constant length (a length that is received in an in-process case or a
delivery cagdigy. flor(agcdenaodiewngf aa pliwlalhidlyleaf sthosiisigDyiiakd hRefdnenal |y
U-shaped cross section.
a holder relating to embodiment 1 of the present invention;
Fig. 1 (b) is a view showing a cam groove of a cam actuator.
Fig. 2 (a) is a top plan view showing a first core; Fig. 2
(b) is a side view; and (c) is an end view.
Fig. 3 (a) is a bottom plan view showing a second core; Fig.
3 (b) is a side view; and {(c) is a cross-sectional view taken
along line B-B of (b).

Fig. 4 is an enlarged cross-sectional view showing a portion

corresponding to line A-A of Fig. 1 (a), showing the contracted

14



The leg portions are fornmed in a pair. The width between the | eg pogtégﬁg'ﬁmz
203a and 203a of the first core 1 is greater than that between |eg 1-ons
203b and 203b of the second core. 29 1 8 DE C 2002 As showmn in Fig. 11,
the | eg portions 203b and 203b of the second core are allowed to fit within
the I eg portions 203a and 203a of the first core 201, facing each other,
such that the conbination allows the contracti on and expansion of the
spaci ng between the curved surface portions 204a and 204 b to be adj usted.

' "~ That is, the first core 201 and the second core 202 are allowed to
face each other and are conbined with each other such that the cores can be
expanded and contracted within the range between the contracted di aneter
position rP shown in Fig. 11 and the expanded di aneter position nP shown in
Fig. 12. In enbodinent 2 of the present invention, the expanded di aneter

posi tion gafhhstdPepdostibRnost s Whiehethe inner dianeter of the axle hole of
I

the disk Dis supported, while the contracted dianeter position rP is the
posi tion atriwhi shi & dokdehrdfl €ooPs+séogi dnel paidw ehowitgCams 2n and 202
is withdrawn fromor inserted into the axle hole D1 of the disk D

Ref erri ngcdprésgond2ngtite ldumey adAsof fRice. [dor(ki) pnshaddagatitde 23dnrodedach of
the cores 201 and 202, conbined with each other, are forned in the shape of
arcs havi djanéeesapesibibnsoSoaakoldesit on the sane circunference at the
expanded di aneter position nP. Moreover, the first and second cores 201 and
202 have, dH®B06 is a pntacgedoorese-eacelonsl strfwsboriageafRontolen of
guides (the first guides are referred to as 207a to be distingui shed from

t he secon%pwa@@ngémt &g dsinE0 AR aff $ddpork s(2t hesbappsot AnAthere first
tqre are referred tqQ as, 208a to be di stingui shed fromthe supports of the
second coFetHEHGR epkad .OfTﬁ@bPee\geBFnglﬂdeEea%e%nm Mty 206a or

206b i nbetween i) ) the guides, for holding a pluraljty of disks D at

o edet or m 112 1 1% S SR T et L YAt et o S 1
this enbodi , Eh o] £ th ides 2Q7a of the.first core . 201 are

f or med aggéﬁgéa?r% ggéi %\?S%Sngf ggggﬁgéﬁ sgcr)gmt ﬁedgél;\‘/ee&%'sfrafsaecetopoa}?i on
204a. Li kew of the guides 207b of the second core 202 are

f ormed at§¥%éfggéggpég¥§fons of both ends of the curved surface portion

204b. The SMRPOIEt S a81 € 5PE OF £} &5k T B skOho3HRBROSLLNING NG s R i asppt er  of
the axle hole of the disk D. In this enbodi nent, the fows of the guides

207a of thendidst £81&t204 €HCerhed ShOPOrE o208 e daitTethwnt ivh same
positions of the both ends of the curved surface portion 204a. Therefore,
the supporig§. 208¢paris t dield eiewdshbwing &l ohmsa2b6atet; taedrpig. of the
gui des 207a. In addition, supports 208b of the second core 202 are thin

ri bs that (ayeisoanptlannvife sbowing tbkgi oamokhcthetourved surface portion
204b between the rows of guides 207b and 207b of the 81 1 8 DE C 200z
second cor &ia02.9 Kededstaebotitivn yigporhewRngaa dfinste coinest Féagre9201) are
referred to as "rigid supports” and the supports 208b of the second core
202 are rifedrebde ovirRy s dikst it SUppsr esPlpp 8Bigwi #84dF3@i nduidh % om each
other. The disiinction Betmeen the rigidity and elasticity is particularly
caused by2B3 @RtREFEHCENANVERFckness or shape.

Fig. 10 (a) is a plan view showing a second core; Fig. 10

Ay

(b) is a side view; and Fig. 10 (c) is an end view.

Fig. 11 is an enlarged cross-sectional view showing a portion
corresponding to line C-C of Fig. 8 (a), a showing the
contracted diameter position of a holder.

Fig. 12 is an enlarged cross-sectional view showing a portion
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Formi ng the support into the shape of a thin rib devel ops A the resj §ipstc02
and deflectivity that the material of the core has, whereas formng the
support into the shape of a thick rib causes the support to have
substantial rigidity. In this enbodi nent, the supports 208b are fornmed in
three rows of ribs in parallel to each other as elastic supports . Each of
the ribs makes use of the resiliency that the material of the core has,
having the deflectivity, being deformed subjected to the weight of the

di sks D supported i nbetween the rows of the respective guides, acting the
repul sive force due to the elasticity that it owns on the inner dianeter of
the axle hole of the disks D, and sustaining the shape of each of the disks
to a certain attitude. In contrast, the rigid supports 208a only receive
the disks by being in point contact with the inner dianeter of the axle

hol e of thderdésisn®ingnts Hiinedbadbfienig. the8l,ashbaisgpphet xpibdear e
selected to sit on the central region of the curved surface portion of 32

1 8 D E Glpaoetehepsetbndncofea2bldeowever, as shown in Fig. 13, the ribs
as elastic supports 208c can be provided on the central region of the
curved surfBicge péris en otlanhgediarstisscwertigmall wienwishexkmpkepodt ks are
supported by the elastic supports 208b and 208c that have deflectivity
provi ded B9r¥asPeRLing sappéres C2fs@fadd R2odh @ld rd Bhovwing gnogherhe
first core 201 and the second cor Q2 have the cam actuator 210 inserted
in the op‘éﬂ‘ijhﬁl%ﬂ FPROFHRP it © E“EQ B‘Fnt H?eféé?ﬁ REEEEREr 1NN FER0 swi t ch
t he conbin 0 the first core 20 g ond COE 02 between the
expanded dﬁ%ﬁ% |%|Wﬁ$wn§ SHd"Eh ogo Er EFEE 8Faﬂé§ P PBsTEHBR 2P, In

gs. Id| tl, .S Qrovide 1,a.pro ected manner on
(F e cent eﬁ g‘flefhgg Eﬁ g@elg]fV%t eoélurﬂ\%e saur(feace &Pt?% FototH first
core 201..Th n stle 209a engages a gui de groove 21la of the cam
act uat or b%ogfggé?FogFPEé cam actuator 210 to be coupled to the first core

201 I i dabl s compr { 8] ngs & Nogdy 20Bby Fhex NSHIZOMnSEINESal L ehala the

cam actuator 210 1n the guide groove 21la an S preve ts the cam

actuat or g0y hioqed Qemhegngféo e JdinEintC 3r &f 44k pkBsEhESindehPiornd (C),
the cam actuator 210 has a bottom portion 211b, rising portions 211c on the
both sidepighersoip)the gusddeovoevesRddingos Eamtacgusedd; hahdi nggpestle
209a opened on the bottom portion 211b, a cam groove 212 for the 33 "I 8
D E C 200250pef aitsoa pflaexpaegi shoandgc ther aam aactuatwed on the rising
portions 211c on the both sides. As shown in Fig. 8 (b) ( the cam groove
212 conpri skisy hdré Zent 8k pdratitons p2aRavaad DNobing a fé rsgpeorandfiower
portions, which provide the expanded di aneter position nP_and the

cont r act ed6diRheter paset Veawi Fignd &l G)ndki ﬁéﬂliibrvtli% flge thatdtonnect s
both t he horlzontal portlons 212a and 212b. As shown in gs .. 11 and 12,

in the cakfgrdovrislareed cgRfpiviews) 2RMgE4E - \A/rillﬁzh(%t)relﬁr (ﬁrbc?’é%ialf%?ﬁr dly
fromboth the le orti Qns . 203b of the second core 202. In this enbodinent,
sthe hol def¥288~ Egﬁgéopé tﬁéegxpanded di anet er position mP as shown in Fig.
12 wher e tqg L tor 210.is pushed nost dee into the olde 205 and
"the cam pins %1 gos?t?d%%%na l?%esu%%%?ghor n?%lc%ﬁ?tl nd- 2 a of
the cam cygoves 2124400, bg, cogbt Ay lgoggegnaOélgarre SnOpkBe 17

contract ed di aneter positi on r wher e t 26 cam act uat or

out war dly (gyt ; of hh%nﬁglr@%'a 203 sas sthaweral RiiGw Js%domfge d R G pins 213
are p05|t|oned at the | ower horizontal portions 212b of the "cam grooves

212. I'n enbordg mamst i @ 0f ehmargéa%sswmi&ml hewcsdathyal poreifni s
w t hdrawn out of the holder 205 with the hol der 205 kept at the contracted

di anet er pesrkkpBnHRPnaNdoi DEREtBD i df Fildie 18%| ehbaliagDthef cbherdeskdD.
Then, a plurality of storage disks 34
diameter position of a holder.

Fig. 19 is an enlarged cross-sectional view showing a portion
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'l1 8 DEC 2~ D, D... are inserted onto the holder 205 and then the c DEC 2002
actuator 210 is pushed fromthe both ends of the holder 205 therein. This
al l ows the holder 205 to be expanded and retained in the place, and the
disks D, D... each are guided by the rows of the guides 207a and 207b
formed on the respective cores to be received i nbetween the guides,
supported by the rigid supports 208a and 208a and the el astic supports 208b
(208c), and subjected to the repulsive force due to the defl ected
deformation of the ribs caused by the elastic supports 208b (208c), and the
di sks D are supported in place in the predeterm ned attitude resisting the
elasticity that the cores have. Referring to Fig. 14, an in-process case
217 enploys a container with flutes provided for hol ding disks on the inner
wal |, while a delivery case 216 enploys a hol |l ow contai ner without the
hol di ng ftotesspontbrgi taelinal D-DWbeEn Fd gpl wsgl ishowdnglittks dkxpdhdedare
delivered, rows of disks D are held on the hol der 205 and the hol der 205 is
suspendeddimmatehepbsihiendsft hehedflesupported by the delivery case 216 to
acconmodate the rows of the disks Din the case. Thus, the case is stored
or transporRit i hbuit akhexpépfipAepakspectige siewhefdiskdliih hokdext with
the inner wall of the case. In order to transfer the rows of the disks D
from t he #lepyiegyenBodimegtpdpog FhgopEgseNE16nVENEREN- n- process case 217,
the disks D are taken out of the delivery case 216 together with the hol der
205 to be tFighsfeér fal IHeoPRRERh-Htidd inak serrignali view ShWiRdh t he
di sks D being lLeft in_ the ip:pracess case 217, the holder 205 is contracted
in di amet ?‘Sg% r\ﬁ]t%a’flgvé}t%egﬁo{ er S ASLPPERPPRELABAL RE Sk F8XRBI 2L B9 of each
(ﬁ t he di 55 E%_%hi; gLIo 1€ g? of the disks Dto be transferred into the
4 d- proces ¢&s 17 cdor |n3 0 enbodi nent 2 of the present invention,

when di sks @ar I . 8 r.sel 1 i enoved

fromthe hdﬁﬂ%?a?og?Ppﬁigggﬁﬁgggggfgﬁggﬁé%ﬁg’s??ﬁegﬂugggaod§§§ﬁﬁ%§ iis_ _

| nserted & Dok n oty eRd% 0l Lo ol S8t FONBNSEA SYpsMens ! fig ol i di ng
of the cam actuator 210 acconpani es the oOccurrence o ust particles due to

the frictigm belburaenrddia M asbWat Mker o anfl1tine FLESr ¢ale 207 Ly, bet ween
the first and second cores 201 and 202, the punping action of the sliding

of the cammicd Uabw 230 wosll th neirosasRAUBnAr Firehes 0ew SSakokimgn t he
hol der since no open portion exists on the surface of the first core 201

and secongmbodem@f?. SAectottenglrgsenite idivekt ibnwiard Ever 2. @ontign aat ed by
dust particles. According to enbodi nent 2 of the present invention as
descri bedpabbiallgvenoshenesktidhnag shdecsdermct uator in and out, 36

Fig. 24 (a) is a plan view showing a lower cover; Fig. 24
(b) is a partially cross-sectional front view; Fig. 24 (c) is
a partially cross-sectional side view; Fig. 24 (d) is an
enlarged view-showing portion G of Fig. 24 (a) showing a bearing
portion on the right; and Fig. 24 (e) is an enlarged view showing
portion H of Fig. 24 (a) showing a bearing portion on the left.

Fig. 25 (a) is a plan view showing an upper cover; Fig. 25
(b) is a partially cross-sectional front view; Fig. 25 (c) is
a partially cross-sectional side view.

Fig. 26 (a) is a front view showing an embodiment of a holder;
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.1 $ DE C 2002 which is inserted in the opening on the both ends of thg 2002
hol der, causes the portions rubbed agai nst each other to wear and pﬂb@@ &
fine particles or dust particles, the particles are retained inside the
hol der without letting the particles out. Accordingly, when disks are
allowed into a manufacturing process or when di sks are held on the hol der
or renoved fromthe holder at the tinme of delivery, the disks would not be
contam nated with dust particles but can always be kept clean. Furthernore,
according to enbodiment 2 of the present invention, ribs conprising thin
projected rows are provided on part of the outer surface of the core. The
repul sive force caused by defornmation due to the deflection of the ribs
thereby acts on the inner dianeter of the axle hole of the disk. This force
all ows each of the disks to be held to the predeterm ned attitude
perpendi cpigl 26 (bp fxl & £eshervdéwt Sicohiphges . cahesef @ieor i BKg. aglpacent
to each other can be prevented from bei ng brought into- contact with each
ot her and(thuss carplen helal ishawistaldhe $icdideron Fikke Re6l ddy. i sEabedéwent 3)
Next, enbodi nent 3 of the present invention will be explained with
ref erenceshowihg thawrogtraReedrdiageterpgsitbonfof exanpbkdetrheandsk
hol der (hereinafter referred to as a holder) 37 ~1 $ D E C 212 according
to enbodi K@it 36ofe} Hes pr &4€mt Shevangi bhei sxPaBdedecdianebenxeshblies of
magnet di sks (hereinafter referred to as disks) D, D..., which are nounted
on hard dPEksheohpédgEed as exter nal storage units of a conputer, in order
to support a plurality of disks, at intervals fromeach other in
j uxt aposi t i BF - €dnbPidVAGYaTRALLRINY BP 3§ thecdEIRME theshetddr core
2, and a fan1agtuator 310. .The first and second cores 301 and 302 and a
m act uat BF°320PeaABE RREELS: ‘synthetic resin, which is normal Iy used for
the formation_ of ,synthetic resj. iy .ecti |, di uch as
pol ypr opyl ebﬁle?' %gl ysetahgiée‘(r'}les %yrl&rﬁ%ﬁaﬁzqg?ggcerﬁmgﬁﬁ rglglarer%t%ﬁtkgg?le(?l%r'st yrene
copol ynmer, pol yphenyl ene oxi de, and pol ycarbonate, and should only have
such a level of rigidity such that when hol ding the disks, the nolds are

not def or gedrdMepkooderhectgeneaaged by the wei ght of the disks ~ so as to
prevent the adjacent disks from being brought into contact with each other.

I n additionphéd Ner¥dEimd i PV eMe paeBeatt antBatdoskeitausede Byl d hged
occurrence of static electricity, adhesion of dust particles or the like,

t he synt hpelewr ®ith mefeteacemay baef drawdnly .bl ending in advance with an
anti-static material such as carbon powder, netallic powder, conductive
fabrics, or an anti-static agent to prevent static electricity from 38 1
8 CJ ~' C zuu~ devel oping on the cores 302., 302, and the |ike.

Al t er nat i YBmpodamensbudd er neasures agai nst the prevention of occurrence of
static electricity, the surface of a maid, after nolded, nmay be provided
with a condRefexelng|tmddd-ater fanERamP, fdiey dagkr Bpédenta¢perdinge, the
surface resistivity may be preferably 101 'S2/ C or |ess far prevention of
electrifi anreﬁed%%? i R ‘?}é)e BIFSee IANENELIPN B3 IR IFT 1G5k 185Pe3%381 and

302 has | ortjon t he l.e ortions of the first care.are referred to as
303a 1o bEOUPS PhAE sharerrenelRls) BiSEeipebfer detanrad i ascst Ekhthot oc
as 303b) p apcuryed.surface, pQLty 89 fugédcé’i‘é‘fgtﬂc!‘%eb%%‘é%egst gtéggé%(the
curved surfaceé porﬁlon 0 e first core is referred to as 304a to be
di stingui oKt r e iperid 0 oted as
30b) - andor20s Pt aevber PR L dan et P s URPpE e AR a1 e
of disks D, D.. at intervals from each other in juxtaposition,
comprising an assembly of a first core 101 and a second core

102.

Referring to Figs. 2 and 3, the first and second cores 101
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that is received in an in-process case or a delivery case, for 18 DEC 2002
accommodating a plurality of disks and a generally U shaped cross section.
The leg portions are farmed in a pair. The width between the | eg portions
303a and 303a of the first pare 301 is greater than that between |eg
portions 303b and 303b of the second care . As shown in Fig. 18, the |leg
portions 303b and 303b of the second core are allowed to fit in the leg
portions 303a and 303a of 39 ~a o0 E c 2002 the first core 301, facing
each other, conmbined with each other such that the contraction and
expansi on of the spacing between the curved surface portions 304a and 304 b
can be adjusted by the relative displacenent of the | eg portions 303a and
303b. That is, the first core 301 and the second core 302 are allowed to
face each other and are conbined with each other in the shape of a cylinder
such thatahdia 020886 £aambectxPesied 0ae FaQt L agireHe Wddy B £t en ¥ R&gec bet ween
the contracted dianmeter position rP shown in Fig. 18 and the expanded

di amet er pesitj omhhEh showvimaHiyguskEd feur ther formatiba df s§ymehiéonc bet ween
the first core and the second core is drawn exclusively for convenience in
expl anat i pasinndy angansneo Hf injheat hayy meldimgf iswth s thel geoopylenee. | n
enbodi nent 3 of the present invention, the expanded di aneter position nP is
t he positpPohyathvheed teecphberlatansierybeniheibgileutaiitent sthereiek D is
supported, while the contracted dianeter position rP is the position at

whi ch a hePRetYRST WiRHARRGN ¥ I 6K 108s R R@P IR TIRNADA e 2RE| B@#L1dhe di sk

D. Ref ' to Fig. 19, th d, f ti 04 d, 304b of h
of 1he coPBYIAasRaibs, LENRD Abc W AT CEHA REAE HREN BoRBUNAnCRRe Shape
f havi t di { [ t .Ci it t
E e expandbtiar a1k A Tk oo R it fed dnke B25387 hBroolr SurRE 11 i
301 - . Of § I f f
he. curved ST Bortions a4 HRNPepf:f ol Shebiin AL ERfn 74904 o s

are referﬁﬁﬁuéﬂta§n§87@oﬁgaéﬁ ggghiggghsg?ﬂegnonlthe second gui des denot ed

as 307b). e’rows of guides are to rormflutes 306a or 306b i nbetween the
gui des, for | i3 Pliwrgbhty 06 ghisksn t ' ' S as
shown in Ff%?quh?%éggrlto Fi gs. 1ég%e) gﬁgﬁ%gg%ﬁﬁﬁ.€F%]§ﬁ?§bgﬁﬁ%%?%ent,

the rows gy the @Ydlaseder of stecitreleeobecdO, abankai®d M dber shape
of an arc on the circunference of the curved surface portion 304a. On the

ot her hangartbeleswsrothéheige) delse 39vhbtioétibersetontagave BOZméd ebf or med
at the both ends of the curved surface portion 304b. In addition, the
second cobkeBO2nbas sdpporesvidl8hn afie -safpiord ma8edhadrsudio asupaasont he

i nner dianeter of the axle hole of the disk D, having elasticity. In this
enbodi menpowdas, metalypispPeydsggtreanrduathi ve £abs 1f6r el asran e e vid
surface portion 304b between the rows of the guides 307a and 307b of the
second coR€eBD2tOFBERVAETL KEaSdFpSlecirdis it & aame daRioRinG emi Fhei b
devel ops the refilienﬁ and deLIeﬁt%vity that the material of the core has,
Mﬂereas foPRPAgPhe & époPPdiﬁ § théSshape of a thick rib causes the

S

pport tc’fﬁ%“%é%&gﬁéggﬁé%fré éégé ﬂcérb%rgggé?b electricity may be

implemented by providing the surface of a mold, after molded,
with a conductive polymer layer such as of poly-pyrrole. At
this time, the surface resistivity may be preferably 10'Q/
O or less for prevention of electrification.

Each of the cores has leg portions (the leg portions of the

first core are referred to as 103a to be distinguished from
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1 8 DE C 2002 enbodi nent, the supports 308b are fornmed in three rows of
ribs in parallel to each other as elastic supports . Each of the rib$8BEC 2002
def ornmed subjected to the weight of the disks D supported i nbetween the
rows of the respective guides, acting the repul sive farce due to the

el asticity that it owns on the inner dianmeter of the axle hole of the disks
D, and sustaining the shape of each of the disks to a certain attitude. In
Figs. 16 and 18, a plurality of holding pestles 309a are provided in a

proj ected manner on the inner surface of the curved surface portion of the
first core 301 at certain intervals. The hol ding pestles 309a are
distributed and provided at three positions of the center, right, and |eft
of the first core 30l, and engage a guide groove 31la, which is to be
described later, of the camactuator 310 to allow the cam actuator 310 to
be coupl egthé addeotritishsCof ecRdbeondabbyel @b twd S5 1638h ,08 devdw@! di ng
pestles 309a is provided with a neck 309b. The neck 309b serves to retain
the cam astrfdos [Rrion t(thegrudeedr ooye£add Ipo mnibrt s theefenss ¢dwee cam
actuator 310 fromdropping off the first core 301. In Fig. 15, the cam

act uat or B¥Orebapreédesocaakndb4310a beddd s¢haftii®helnl fiven stied tcBdOddi s
inserted into the opening of one end of the cylinder of the hol der 305

havi ng t htuebaee ne@Fbhobfof hehe | se¢onphdcelee oirnelor@sag0U0 Hmd, 32d ahel i s
hel d novably 42 1 ~ D E C 2002 by said three_hol ding pestles 309a. In
addi t i on,a P& BerAper FEOH LB FANSE el 8BEbRd & bPBIBD L AL dvor A HEad or

nore, keeping the first core and the , second core parallel to each other and

swi t chi ng*® Ha? YR TRERTEF THES HOF ferdSV &Y VAT 1 HeP T @G RIdeP 4R ahRd er

F e LSS ) O B A,
ou g o oovd 3179 RPERI RISt thudled A0 R Lk Tl i FRREL AR R RS 18°
S11c on (he® RTTELTHE 107 I dofose ROk O PELE L0 e L PO

three hol g 09 tpes! beewsa LPEOEE: 8As B hHOM APk Gk 34LBngldotdis
enbodi ment, cam grooves 312 Tor the operation of expansion and contraction

are fornmegls ahdwi €8 PR$] Ui, 0fse AR PHbAL L bEENN APBHIONGIB LIC AL SH ¥&Rd
intervals. Each of the cam grooves 312 conprises horizontal portions 312a

and 312b edré herelpRaowit iRt Pothivnshe Wi boptavnge1bBa gxdino®s of the
hol der 305 with the expanded di aneter position nmP and the contracted

di anet er @bHsitheonfifyt andrendlOlnedf poing opacBl2termt soonechaitt otlbot h t he
hori zontal portions 312a and 312b. As shown in Figs. 18 and 19, in each of

t he cam gromvesaBion caiiss t3e3 epghyachhpoh anrk pxrpeectieh 480 He8 D E C
2002 inwardly fromboth the | eg portions 303b of the second core 302.

Ther ef or e2djB8te@m actuator 310 is to be supported on the first core 301 by

means of the three holding pestl 309a. . On the other hand, the second core
300 15 to PRRupPortRRITORSEHE KatDRANLEDE ST CORPEH DEFRISL BT Re

center angoo aéé“%ég %&her and are combined with each other such that

the cores can be expanded and contracted within the range
between the contracted diameter position rP shown in Fig. 4
and the expanded diameter position mP shown in Fig. 5.

In the present invention, the expanded diameter position mP
is the position at which the inner diameter of the axle hole

of the disk D is supported, while the contracted diameter
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and left sides by means of the cam pins 313 engagi ng the can1grooveqz§@g62mz
In this enbodi nent, the hol der 305 cones to the expanded di aneter position
nP as shown in Fig. 19 where the cam actuator 310 is pushed nost deeply

into the cylinder of the holder 305 and each of the campins 313 is
positioned at each of the upper horizontal portions 312a of the cam grooves
312. On the contrary, the holder 305 cones to the contracted di aneter
position rP where the camactuator 310 is withdrawn outwardly out of the

hol der 305 as shown in Fig. 18 where the cam pins 313 are i positioned at
the | ower horizontal portions 312b of the cam grooves 312. In Fig. 15

there is provided a grip 316 corresponding to the knob 310a of the cam
actuator 310 on the end portion of the cylinder of the holder 305, into

whi ch the cam actuator 310 is not inserted. The grip 316 is integrated with
an end swésteiot the d ithst pdbitibnPab EhCcB(azhecbder 3005 asonghmvsing Fi g.

16 and may have the sane shape as the knob 310a. However, in order to

provi de ttiee Ipalidep £330 wiaresdilPéctnd/ il st tredbpaot firomt be igesertvddn t he

hol der 305 is accommodated in an in-process case or in a delivery case, the
grip 316 amtotblee kavbe 3n0heaPe afidehdi #iekeRt in shape and the in-process
case and the deljvery case are provided with unique receiving portions

sui t abl e fRERfeHEIR@EFELPve shEpefed K ERSS RRVEL and 143 aseel 04ne

hol d be th b d i o mbaqdi t 3. of th
present | RecRRPorDE (TS GrTEE B LR bt hel Ure GHEP TS HE Hol TErD SIS hel d by
hand and t he knob 310a qn ;tﬁ%le oet%ef{ erg:d i“% Eushggei n I'%o al | ow, thg sam

act uat or 319 TR Wit ndtawt Fomt Aé “CyMPNaEr t AR fiof 3dFU303° &9 t hat

~he hol d 305 t i it ol d 305
P icopt aror REtcal M i cobteRRECtebe B DA B et o
hole D1 o %bg%ﬁhs pD. Then, a plurality of storage disks D, D... are

0 e

i nserted % of der 305 and then the cam actuator 310 is inserted into

the hol der \20%.Hu s @ld omSrdheadiel 8o d e der exratdleth ankhy &t abmed at
t he expanded di aneter position nP. The disks D, D... each are guided by the

rows of tpge QuitdasH30EarZade30Hbréof fahw ofthgul @sPeaine/eiestaguidede

recei ved i nbetween the gui des, supported 45 1 8 DE C 2002 by the elastic
supports 398brefiadrsdbfecasdlvaat ¢ epeall ¢istei dgu Leheklief +am t tiee detdeed ed
deformation of the ribs caused by the elastic supports 308b. The disks D
are suppogtidesnigriciosl as 10E pradeseppones (dthe sudportsict thg fiest

el asticity that the cores have. In enbodiment 3 of the present invention,

t he secondorer erg802efenyed def |att LeBai heebat digsdgdnauished rigram nehe
portions thereof are supported by neans of the cam actuator 310 via the cam
pi ns. Acc®vEPagte, ofhEhai srsopdarersupgsrted asi £98M)y al ong the entire

| engt h of the holder 305. In additiog, i n enbodi nent 3 of the present
i nvention, WHenSHPROEES) AEBURESPCSE6Y TOWENITOH AWRPORT it Kiet?PeFeof to

b hed i h i nd f he_ hol d i i fi d
R S A A O A S R A e S AT
the hol def (30540, he %e;achgxd {36@@ ngmgépﬁﬁ)%%?.y%'eﬂm‘tth%r O@ﬁ.gl'o‘a& onggP to the

contracted drameter "position rP Or COnvérse mthe ¢ ract’ed dr anet er

osition h i t it q i an. be
positi ﬁé’lagngufs %i‘&’ﬁé‘f'f@y @;ngs% RS b_?_%ﬁlggerhliﬁeap?ﬁ@EEQng s

easily carrie y neans o ot arns. , the hol der 305 can be
smoot hl'y expanded @4 qcont raelred Wot hayls dixf fHineulzy, while the first and
second cores 301 and“302 are kept in parallel.
The first core 101 has two rows of supports 108a and the second
core 102 has a row of support 108b, which are set to such a

height as to support the inner diameter of the axle hole of

the disk D on a position of the same circumference at the
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According to enbodi nent 3 of the present invention as 46 1 8DE Cﬂﬂama:zmp
descri bed above, at |least two or nore main portions of the first and second
cores supported at distributed positions by neans of the cam actuator
causes the cam actuator to serve as a so-called core nmenber. Accordingly,
this allows no deflection to develop on the central position of the
cylinder, which is not supported in a prior art. Therefore, this enables
hol di ng of the disks uniformy along the entire Iength of the cylinder,
thus providing increased stability in holding disks. Furthernore, when the
cylinder of the disk holder is switched fromthe contracted di aneter
position rP to the expanded di aneter position nP or fromthe expanded

di aneter position nP to the contracted dianeter position rP, the grip on
the one end of the cylinder is fixed and the cam actuator on the other end
i's nmani pubgbeddéa demisdedokitohhfp eX! bodelcdde A1 oMWk Yt 00f 4 g1 £y | nder,
that is, the switching between the expansion and the contraction of the
cyl i nder ganefenhcatheed out by mani pul ating only one side thereof.
Therefore, no problemis raised in the case where the robot is enployed to
expand or cdangdadt iomg syltihwlexpahded déametargesh it 0on shivsrrexpahsg on and
the contraction can be perforned snoothly without difficulty by pushing up
or pul ling, dove rtim1asle porsd tdoma Isirellbtapeshdpybbyweeanshefradspecivei ns at
portions of at least two or nore main portions in the cylinder of holder,
Wi th the agpportsg DAdescrabdy ¢t so timat Sdcoangtes axf rppning hrtwderl to
each other. (Enbodinment 4) Next., enbodi ment 4 of the present invention wll
be expl ai FR® afiaranyt SPBREE tEoL (G 2aPalh Hys 108ef 2nd 19§ a bake g 126°t 0 22,
{Tyr exanpl e, the disk holder_(hereinafter referred to as a hol der)

accor di ngiP¥e¥Rbodt Wehtd £V IHF bt PAPRYEENIRsWRASEr tRY FRT®S axl e

hol f t disk i naf t f d ¢ disks) D, .D... which
mounted ORERArD GFERE DY ol DREHERs Eot B aert SoBT bathant (HBrEhe citputer

i der t t | § f . di t int I h oth [

| o er SRR L Ruhe Y et o Lrispvalad Lom e gier 6
cam act uat g1 403, Jhe ol disue )l dar (RA"LLIB h81BCOENSELLEDARLO L he
axl e hol es across two or nore disks D, D..., nore specifically, the core

401 is S”@héeflﬂ%.diﬁagéﬁaihgw,t*’&Ie oinghe ¢l %Mﬁ?lb%ftwtefé% dig& SO

that the core can be inserted into and extracted Tfromthe axle hole D1 of

the di sk. sdpgogese1d0d dias 108Retahby thadane 16fssAthnhi PH8E ber weened
space portion inside the core, and slits 404 in the axial direction. The

slits 404theeshpporhel a9s0 oid ovoss o) ehéedropws 4t03 st adE pwjected which
formpart of supports 402. Two rows or nore of the slits 404 are opened on
t he circuateapgeetinéd tdsmpanrievelGlipportishiss #lBat each of the angles of
opening becomes close to 120°.
- ) However, in embodiment 1 of the present invention, the rows
of the guides 107a of the first core 101 and the supports 108a
are formed at the same positions on both ends of the curved
surface portion 104a. Therefore, the supports 108a are to be
formed inside the flutes 106a of the rows of the guides 107a.
However, the rows of the guides 107a of the first core 101

and the supports 108a need not necessarily be formed at the

same position. As shown in Fig. 6, the rows of the guides 107a
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1 8 DE C 2002 enbodiment, there are provided four rows of the slit%840= 0662
total with two rows on the upper circunference portion and other two rows
on the | ower circunference portion. The support 402 has projected rows 405
and a resilient portion 406. The projected rows 405 are the portion for
supporting the inner dianeter of the axle hole of the disk D by being
projected fromthe inside to the outside through the slits 404 of the core
401 . The projected rows 405 are projected in the shape of a rib on the
convex surface of the curved surface of the resilient portion 406 and are
formed in one piece therewith in the |longitudinal direction thereof. The
resilient portion 406 is an elastic strip-shaped nenber with an arc-shaped
curved surface in the cross section. The curved surface is set in radius to
a value larger than the inner radius of the axle hole of the core 401 and
theref orechagh@ fiWatedore f8g¢eai@ ML bubpordd ¥sshhadh theafaxkerdpheqof the
core 401, provided with a self-restoring property. The resilient portions
406 are igpsepbedtiohs dhefexéet hbtem dadhetene o#0thiencarpalr sapdagee
supported by neans of the cam actuator 403 on the concave surface thereof.
The cam apbuaton UDEa i Alicesartadeilnt, othdd imstechoe d 0af ma hdecprevii@ddt o
deformforcefully the curved surface of the resilient portions 406 agai nst
t he curvewisbr Bagewfofl heupxdet 4908a 1agdDtEeCsz2@@chaiereflihengprke40l . On
the contrary, the forced deformation of the resilient portion 406 is

rel eased pyopdtednyithe tvamrawisufos Wwepprds 1PB8h.he axl e hole of the core
401. On the other hand, the forceful deformation of the curved surface of
the resilicf e AtdiruderdgaristheNe thferd ditanPeEchsr ake BXPELABHe of

fthe core causes the projected rows 405 to be pushed up to the convex
(§Erface oPttH@SFE%PPFeﬁ?rB%?P?BalEQGt?c%%ﬁ??w é%gﬁﬂwgﬁ¥‘5petﬁ8wéo?g 401

On th , . Wh he f ful def ti .th Llient ti 406
5 1ot caskhe TMAFENTLAP B Y o8 SREFS, Bt o ol (4R PR GeR PGent | ¢
d f h [-RCt 4 I backward t t
i the Barecsord prad & B R RO kg i Edro RIS oo FERC
| ativel - dj ; _Ug| LRyl atd | 407 d
ol | ot 808 EFe R R B e PO sRe 28 R0RE i dh arc

formed in angkveRot 288 e tthithud Bshalhed BRI iRAIL 10RSwakR £OHRL8YvEO each
other via a tapered portion or a guide portion 409 di sposed fromthe

prot rudedengktaet itpocamsedWyat hen RPIditontAB8 e mae cprallr dfetheexbredi ng
mani pul ati on portion 407. In order to release the forced deformation of the
resilient hper bhant¥Obcorfidepstiparéf afhd hempfopimidean Thlust, ha festki ent 60
is applied to the support 108b, which is provided across the
tongue-shaped portions 109, to be pressed against the inside
. ) of the core, thereby allowing a repulsive force to act against
the force and thus enabling more strongly holding of the storage
disks.
In this respect, the configuration shown in Fig. 3 can be
said to be effective. As a matter of course, such a
configuration may be provided on the first core 101.

Alternatively, in order to increase the force for holding the

disks, the supports 108a and 108b may be formed of a material
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1 8 DE C 2002 portion 406 that has been forcibly deforned may be reqgonedlop
released to allow the projected rows 405 to be retracted into the core 401.
However, even with the projected rows 405 retracted in the core 401,
supporting the resilient portion 406 on the snall-diameter protruded
retracting mani pul ation portion 408 will allow part of the projected rows
405 to engage the inner wall of the slits 404 to be thus prevented from
dropping off therefrom and will prevent dislocation between the slits 404
and the projected rows 405. In this enbodinment, the protruded retracting
mani pul ation portion 408 is conbined, in the cross-sectional shape thereof,
with the gentle curved surface set beforehand to the resilient portion 406,
facing each other, to be set to the shape of an ellipse. In this

enbodi nent, the curved surface of the inner dianmeter of the axle hole of

the core 4Q@kerStaagUtHBLSHET B8 ¢Or&OTEF atle i eeRld eneUmked raunf age of
the resilient portion 406. In Figs. ~1 22 (a) and (b) , the resilient

portion 406 i\ss¢d egoed tnidrepaspobel ha |mdger thrmehar pios r vdpdlexieudi ng
mani pul ati on portion 407 of the cam actuator 403 inserted into the axle
hol e of tlagag@riei4ld] aagdintstt ddmprnerrveaifomtiemaf Hdaisad e hol e of the
core 401. The resilient portion 406 is pressed against the axle hole of the
core 40l wi Thetfiestucoued 1r éad &hef sedend coge W apresawidichddbakweehol e of
the core 401 serving as the si ~ a oEC 2002 gui de surface so as to be
forcibly défleoerpdndedndbauerer posifelqresiPl ardtthp condgrastedheiemeses curved
surface of a smaller dianeter against the curved surface of the axle hole
of the coP®sdFiarorfuBl TRRRHEHEEEBI2EbURLAD5 bh Gt dendesesitd to be

,pﬁotruded out of the core 401. ng qg%qf surface need not necessarily be
{tPe i nner "dithiet dheoPRTE- NG Hil% RATR R I"ii}ﬁﬁ‘? i core. In other

wor ds, the i de, surface can,take_.an ur f so long as . the quide _surface
can forcef u&H?the?orlrﬂ %ﬁgsgeﬂﬁ"bdeém%e%g%?ﬁSLC@PSPlPaelQ 9 ivgﬁttlﬁg i on
406 in order tq .push the projected ro 405.t @ outside the re 1 or the
circunferéﬁﬁﬁ“ﬁﬂé¥b8p.@?ﬁpgﬁépfﬁgﬁ?ntﬁQB%éﬁ§5%?%§%5?giaér?§‘ oaﬁégwsthe
resilient porti. i id - f.ac i resilient
por t1 on 468 L5AT Rt enE Rt T S T Bop bR E03b B KHE KRB AR Lr®l0s 1o
be supportiefh By, mapsOftle the €am AcCihat 97 c4R35r Yot a18YLiendae Wsed as
the core, the camactuator 403 is inserted into'the core 401 fromthe
openi ng ofgdthatod inder and is to press the resilient portion 406 agai nst
t he guide surface or the circunference surface of the axle hole of the
core. On thascenbwaryn mMen 1heckanartaaisre 402 icf pild edrmouctaftiore core
401 to support the curved surface of the resilient portion 406 on the

ci rcunf er dride campfrace sohotrieosralll pdr&nener 152a add 8l R di 2062 uppetr uded
retracting nmani pul ation portion 408, the resilient portion 406 is rel eased
from the faortetodetommttionsandwharhr ieraviddethentexpandeddddamedes, and
the projected rows 405 are retreated into the core 401, as shown in Fig. 22

T 3) and (Pesitinmn nhanchhhecapiter ey idameden ePSifien K a@ne 1§81 e only
f

om t he gpeni hg on one end of the core 401, the oj.ected rows 405 _can be
suppor t ed HF A PEFLEAB st Fiak Fosnstd at%aﬁg bﬁtiﬁ%% NeGHEOB 3407

I h i, I h of 401. .1 it wh h

2019, S SO 8Ly 10, ORI PIETLLEDS AR B, SR UL
ired . tor, L. t b d

P o0, CA AP 18 CH8 (NS Sl DEURLIFOUT ATHRL L8 R

(CU72Ct] D) P LS LU, A PG, O Bl oo e

circunfer e&ﬁeecghtfr'a‘at% 48aROELE YL MG SH @ LRPRE HIRCEHR SPRAESLEAID I N
order to ease the above condition, such a configuration nmay be enployed in

whi ch t he jof Qf rickpeh et 6 @6k P Jedh PUb AL £198 RO1EEPN1498 of the cam actuator
403 and the guide portion 409 are fornmed in the shape of an ellipse, the
maxi num di ameiréhdriofgjethbeesare msotivedroptudedtext padt hgnnbid Mdmt i on
portion 407. Moreover, for supporting disks, the portion of the maxi num

di aneter may be adapted to be in contact with the 63
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1 8 DE C 2002 center of the resilient portion, whereas for releasind18HHH:znz
support of disks, the support may be adapted to be rotatable so that the
portion of the maxi mum di anmeter |ocates at the both ends of the resilient
portion by rotating the support. Furthernore, when accommopdated in the
accomodati ng contai ner of the disk holder, the outer ends of the cam
actuator 403 are preferably nade different fromeach other in the shape of
the both ends so as to be supported at the both ends thereof and fixable,
and allow the disk holder to have directivity. In addition, for such a cam
actuator that is inserted into the axle hole only fromthe opening of one
end of the core 401, such a support-shaped configuration may be enpl oyed
that is fixed to the other end of the core. The projected rows 405 are
provi ded, along the longitudinal direction thereof, with fine notch 411 at
regul ar iséenyahsg. ti@cto ded NONORCP144d wiesRitiaS hrAlde rofi 0BheohBRBEE 0
circunference rimof each of the disks D, D... which are inserted onto the
core 401 tbeeraid s grey elbimeg eirhpoadi AorntP dinsks rMecenderl porhioughl5i nt o
contact with each other and hol ding the disks at regular intervals. In
enbodi nenfod ofitheéngrewéth i rohent ipowj etdtedome mnicdrt hel khm ac uatibe can be
made of synthetic resin, which is normally used for the formation of

synt het i ccpesearppdiRanpositippecrhothis4 legl pRrbipng 2082 mwiddilf@b such as
pol ypropyl ene, pol yethyl ene terephthal ate, acrylonitrile butadiene styrene
copol yner, %|W@¥m@fe loxifd&heapagepenfic AnFERELEN, ahlie shdl| ACHad yohave
such a level of rigidity such that when hol ding the disks, the nolds are

not def or kel FRIFIEHFEREF A E8GRALBGT tHE \‘Néitﬁ‘h’%h%thlrdeelailglg’sk?ﬁtprevent
t dj t_disks f bei b ht i.nt, tact, with h,other. Th
(pport o AFctHRde N Ao SRR f1 G Fan & ot nEREC AP RAT BRC has

I ticit d - i ty, t I G. h
s ot yr end¥bAsBAL Ecp bt B LI S BIIE ek 35 e UT B E B, G Gedabyop =
ny! on- basgd.ef AsL ONES ot RAA! AL PRex | THPLAR honAIRY Gl dBFREE LI di Sk
caused by e occurrence of static electricity, adhesion o ust particles

or the 1ikg ;LAR3YRLBAL khel BOLR gﬁ}d%r o3 IRY R der TRd Ry Hlanding in

advance wth an anti-static materia suchtas carbon powder, netallic
powder, congitd i ¥E1 SIS hdedh 108 itoshat bpadael hadPtR¥eAl skbabj C
electricity fromdevel oping on the cores, and the like. Alternatively, as
count er teps R agai sidédpyptiey edlisahf @heofeide£nN0g acdnslaTicfekmediri city,
the surface of a nold, after nolded, nay be provided with a conductive

pol yner | ayethsuehspscbfivpobypgsr bbebeAtetbigetli imtot bkesfitfibes 1@6bstivity
may be preferably 1012sZ/0 or less for prevention of electrification. ss

1 8 D E Chebveennthebqliivast WY amd pPébennd dndat itdre IWhetes kbod 410
protruding on the both ends of the core 401 is gripped and pulled outwards,
t he canlagﬁﬁaﬁéﬂ abg gyideawhOdatand hed edd gddidtierendscofiskeledbfe 401
the projected rows 405 of the supports 402 are retracted into the core 401.
/V\i:)lt h the prBPected +pvRlaes DYethgctrBCEPPHRE CHRPAA Ot KBECBYRPABFS| s

i

serted into th | e,hol.e D1 of the disk D a pluralit f storage
i oks D at B8RRI AL Aot T Sapeaire GREEoS L 15 RobeChdY RPEREPRE cor e
401 enpl oyed as .t he | der,, a h th cfua I Sl dinto
the core §319“A§e§h%§33i%“Ei8HQE§,g?ﬁepg?gﬁg%?eéHr%ﬁé §8§ha§%5g§§%%§ out of
the slits_40 fed ) S i i Dy, ch of
the not cno Ao TS herae 205, BRI sLEBeatPal 45 LR SErehdi¥oRe
el asticitygbhat the resilient portion 406 has acts on the inner
circunference of the axle hole of the disk Dto allow the disks to be
supported iThel AsspditPAEId Jf tacChEPsOIEGFe I 1D R s dieikedTbhBgeat bt ude.
When the core 401 is withdrawn fromthe each of the disks D, as shown in
Fig. 22, pulbkinghibe tlaenagipeitor 08k3 oduthef sébeng aterelAD2ils| fakried t he
resilient portion 406 that supports the projected rows 405 to be rel eased
of part obnt el drareghietedlvaped | parandnt A€ 9pr ¢ ientedthowsoB8gbetshbpedul | ed
into the slits 404 of the core 401. However, so long as the concave surface
of the curved ss
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~ s 0 Ec 200z surface of the resilient portion 406 is supported by} gesrsg
of the protruded retracting mani pul ati on portion 408, the projected rows
405 will never drop off fromthe slits 404. According to enbodi nent 4 of

t he present invention, such a configuration is enployed in which a
cylindrical core is used as the hol der and the camactuator is inserted
into the core, thereby allowing the projected rows for supporting disks to
be protruded fromor retracted into the core surface. Accordingly,
relatively small anount of force is required to allow the mani pul ati on of
support and release to be carried out. In particular, the projected rows
are provided on the recessed surface of the resilient portion fornmed in the
shape of an arc, having elasticity and a self-restoring property, and the
curved surface of the arc of the resilient portion is set to a val ue
greater i pokadions 10an st beotibeadpbyuthachighet Betashewheheretitthenegre .
Accordi ngly, when the camactuator . ) is pushed into the core, the curved
surface othkhetaxl mabekreadf ofheheadersdiases s titmeaguicddenstdmes theal | ow
the curved surface of the resilient portion to be forcibly deforned al ong
t he curvedxderhate of ttheedaskeDhid ewppartteddnea b lowistgtichegainst
deformation, the projected rows can be pushed into the slits of the core to
al | ow t he téleasteisd lfiemsy dthathdheegiddeerdtagportion to act on the projected
rows, thereby enabling supporting each 67 |'~$ DE C20Q2 core in a
stabl e statBefenring dont Eh‘ﬁy, Tnul 29 ngNrpE ocEMSactyHe ol Lduterplevie @ore
causes the support of the resilient, portion to be automatically released,
t he force@od&Rdnedt Wokht Bl‘BEeﬁeﬁlfo‘S/lcf%q d8eholERBI QLT KF O HHST EPBS Tt O

store the shape aof the, original curv surface by the_self-restoring
Cioporty. ddd pidie @ as L eaas, Te s §58s 7% hAT18F, sentainreg t he

lits. At this ti . th esilient ti i ted th t ruded
et ract i nd HRARPUIBS SIS ISN O GreS R Itk Al 0T 11 her by pr venting t he
j ect ed f ' Iq t i | abl
Cippor i ng. B Spch ARt S0 sk e - BrenadTt Peb Rl i =ik,
ting SRS i rBodi et S
I AR i S T

present i pMent kBB boERBHAS e LATRIUPRLIrRR LObyar KOSy ad & Swhder 502.
The box 501 is a hollow rectangul ar parall el epi ped container that has a

hol | ow porld gecbintoda®egBhboraks il Ailshke 0 K the HisHoxhrd], ithe

provi ded, on the inner wall of the both ends in the |ongitudinal direction
(the rightcaard ilsebtoendsopft Fagsp@Btéd)wi)thowt tthdparipheperlt pors ioH3a and
503b for holding the hol der 502. 58 1 8 DE C 2002 In enbodiment 5 of the
present i mferdheonriigie ioxxdtlaconprttsasha condr nedlbrobHitlaem capper cover
504 and a | ower cover 505. The upper cover 504 and the | ower cover 505 are
a cont ai ner Inierdendosurangéepgdireyovwset Gppedighsdr 50w the deliNerypper
surface of the box 501 and the | ower cover_505 fornms the |ower surface of

B e bt e o
covegJ 504°dfn&%ten QIS Yo SPse ' TRAaHhS e It é:g’ienhr‘?a'td%ﬁ' A0 5y %@ PP
eryti o r Snseied dhs Hhe Sl Hrens Tt At Tl 5 1t 95 FRE PREN nor de
count or rodi S¥RsAPIEE 68 O WLHRS, LT BYORLEO0MEY B R cild ilden Ol o

as the raydmhel taht2hotha LA AMA ™0 B cHARAARNY BLEREET ' ik dir Pon

powder, netallic po
inside the axle hole of each of the disks D. This allows each

of the disks D to be transferred into the in-process case 117.

According to embodiment 1 of the present invention as
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conductive fabrics, or an anti-static agent, or a polyner alloy based1 DEC 2002
persistent anti-static material may be desirably used. Referring to F 8

24, part of the opposing opening rimof the | ower cover 505 is provided
integrally with a bracket 506 that juts out inwardly. In this enbodi nent,

t he bearing portions 503a and 503b are recesses provided to the bracket
with the inner and upper portions of the | ower cover 505 opened. 69 lao
E ¢ 2002 On the bottom of the recesses, there is a projected piece 507 for
positioning the hol der 502, and, as shown in Fig. 24 (d) and (e), mnute
ribs 508 are forned, projected upwardly, on the both sides of the projected
pi ece 507. The mnute ribs 508 are to support the holder 502 by neans of
the elastic action with which the mnute ribs 508 is provided. Referring to
Fig. 25, the upper cover 504 is provided integrally with a tongue end
portion 58@8sthibe diands, donneaiitd YieRstdiee aesbamoahtelei batde ek perti ons
(the right and left ends of Fig. 25 (a)), with a claw 510 forned on the

| ower rincatetwithonpgaeieneérpdibmenex09f Ghed xla herldand, tles shoke in
Fig. 24, the |lower cover 505 is provided, on the both end rins thereof,
with a basuppgrpedtwhé&ithanvdisks hvekt porsport&d 21 stolmedki nyetdet et aw 510
formed on the |lower rimof the backing plate 511. The claw 510 and the hook
portion 5¢Rreupfpeenshvepséipnr gfatthe tfgsééckisotﬂm\leﬂtrﬁd:i@m@ﬁ?eim hol der
502 is inserted into the axle hole D1 of the disk Dto hold a plurality of
di sks D, ®amaged PrLhpLAuIM Yy it S FpdRddd WD £BAt Arngrwrehi ot he

hol | ow portion of the box 501 b ei,ng held at the both ends by_neans of

t he beariF]@epS??FontgPst REVESx %@bf.cj'ln% ﬁiﬁs.%o(réﬁmc% S(’“br)f?acceheg%o"'r}b%r is

,(Ergovi ded, on the both ends thereof, with grips 513a and 513b. The hol der
y enpl o§, EB‘ 1 8 DE C 2002 for exanple, the disk holder described in

th nbodi t i o Fi [ I [ 514,
Second cor @ bR eSS [efhodied U £F O plady dieitid >t °
[ ted inpt h L Qf i, SKi |4 di sk
D, D i e e S Jtebe RPE A RETS) AT, Gr8 BER Hothtn ' ona

515 1's a FREDES,LAYE A RIS | eRALNLY Er8e08B2hE! LNob #hapady £a08S

section, opposed to and conbined with €ach other so t t he outer dianeter
can be expanded Alpprrtd Feired Retweeprbhecexgarsied, dirrnater tpeshéion nP and
the contracted dianmeter position rP. As shown in Fig. 26 (e), the expanded
di anet er pnsi bfovhePsiuppbhesposi pronidbereitherésnetetitpnesd ase cdctde axl e
hol e of the disk D is supported by part of the circunference surface of the
second coupobOZhe AnwrshovnametBirgof 2thd dxle hbdecohtthactdidkd) anee eebyposi ti on
rP is the position where the holder 502 is inserted into or retracted from
the axl e RvPPODEing e ddiske Dn Fathbde shatestidhBuesrgssigeht@ecehe rows
of 517 on the outer surface thereof. The rows of the guides 517 formflutes
for recei PEhBIt ABPALERs thegREChyY one i nbet ween the guides 517 to hol d disks
D at predetermned intervals, The cam actuator, 516 is_hel d by neans of the
first core BRRCGHIEM hstr PEd EREY BEEF Sdn giA e Ihids tq?eg%]i/‘ll?%lféie"f‘b%‘(et he

‘hol d i nt 0. whi the first 61 .$.D E C 200 d d 51 d
575 v @ CORBFRCH W TROHRER "ot RUE SHRESCAN Bc 0t 01X % 16 S pbet S3FHE! second

tt : [ nts t | ) h d
cwi tohes. RACELTRRT PRST BrORIEEM 1B AR T 0PARY i JEOAT R B0l

bet ween t e f £XPaRdeH, AL aueL 5o ROPinid A% Y1 ot PBLERNT £RGS efydH SHEL €1ng

position.
the automatic management of transportation and storage of

storage disks that require careful handling.

(Embodiment 2)
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The di sk hol der described in enbodinent 3 of the present invention ii

provi ded, on the end portion of the first core 514, with a knob (513 ﬁ,DECZWH
where the cam actuator 516 inserted into the holder is provided, the outer
end thereof, with a grip 513a. Therefore, the grip is to insert the cam
actuator 516 into and withdraw it fromthe hol der, however, the knob 513b
is a dunmmy grip. Wien a robot is used for the operation, the grip is pulled
with the knob fixed or is pressed against the holder side to ~ switch

bet ween t he expanded di ameter position nP and the contracted di aneter
position rP. In enbodinment 5 of the present invention, for convenience in
explanation, it is to be understood that the rectangular grips 513a and
513b are provided on the both ends of the holder. The holder 502 is fixedly
hel d on the box 501 by inserting the grips 513a and 513b from above the

| ower coveryd:iit0e %d&%%%sﬁ%fpfﬁé"&ﬁ%é?& i Hecheabhng: PO ORs1a938qand
503b. 62 1 8 DEC ~2 The grips 513a and 513b are all owed to engage the
recesses pithhe haaridytpand enswbiga. ®edH33hd o e gur ey eotreskdmpere ,
rotating, and a small hole 518 is opened, on the |lower surface of the grips
513a and bAdbdfiek émdagmd@dhe(lpsodtcdfepi eefebBédoftot s reckssdas) shown
in Fig. 27. Moreover, in the present invention, the grips 513a and 513b on
t he both eadsrdingheo leolbdeling®2 araf d¢hefpresent nirshapeidn am easdrbeder . I n
this enbodinment, the lateral width of the grip 503a on one end (on the

ri ght) ofinhe amvldehobe2 PE ébHrmadned deskar (eerebhnaftaat referhedgtop 503b
on the other end (on the left). The lateral width of the recess fornmng the
beari ng pdftdbaks038, oR " onehdiedh girge MotmE o @@ BardgRi sksdEoi heFpged24) of
(the box is correspondingly set to be |arger than that of the recess formng
{t Re beariA§ PEFErBALSHBBr AU 1L bt IRT R FPTPHE i déi TPEFT t8i BWPPATEI g.

24). Therefore, the grip.513a.0n the right of the hol der 502 can be

i nsert ed ?nth@?@i&E@e o 1E5KE bahr i @Q%BY?iﬁn WY 58 The OFPght OF the
box 501 but cannot be inger inLo r f_the bearin rtigqn 503b
on the | ef PXTFRGELECOTy hég%‘ég?)%énéfafﬁ %gsSﬁg“%ﬁﬁﬁgp%rﬁ%%%a%"cﬁfgz@gdg%gsb of
the box 50Q1_ar e shape of the grips 513a and 513b to be received,
respectivgl§%cgﬁg %ﬁ%gd?pgétion of insertion of the holder 502 into the box

501 is det eigit fef yi QWS s 53 anh 807 n AAAETUHNSERNE cbhesupper

surface of the upper cover” 504, which is to be the upper surface of the box
501, and %He I PMBhaSAIRCE-Phat e J10BE ©YEE SPbeWRi&d ISsyAtRet Be | over
surface of the box 501, are provided, on the both end portions in the

| ongi t udi pakidi, r RBLERNL s WidHnsl B K Satstim tper Foeratidd afidshrOhetia
projection and a depression, which engage with each other when two or nore
boxes areresaakkeg. meanshof enhediientmoldiéngppsuckuasapelpprohglapper cover
is provided with the stack sustain portions 519 and the projection of 520,
whi | e t hepbdwethyiehacteokphhbalewer sovylonstpidei Hotadiehet Abysenek
sustain portion 519 and the depression of 520. The shape of the stack
systain pEPPPANTER , opel ¥hldeppl enepxidfe poA RALYaEPR)ated ansheherlehe
stack sustain portion on the aother end portion side (on the left) are
differentOPﬂMnﬁéﬁﬁhS%?%éﬁ.lqw¢ltHﬁsréﬁbSHFﬁeﬁ¥?heEP%ﬂuﬂﬂ?q RopcdgrDEhea) and

y Fig. 25 (a) , the planar shape qf _projection an epr.essi on of t he

st ack susfigﬁa?spoFg?dﬁo%‘i‘?) Gif TR 8?6%?’“?5 é‘é? % %%@ é:,a‘\ﬂ‘ﬁqagyt he

pl anar shape of, projection.and depressiaon_of the stack.sustain partion 520
on the le ei‘%ejsi?t chﬁh? A&k g‘? PHYY elng\m":‘)ge(?o earc%%sééﬁgst reorrt‘JgSéchover
504 can beg _fi| 0, h r..onl. { nar shapes of projection and
depr essi O%rgpbptﬁe lgl'?%cl?%tsn&s cz;'l #lﬁgﬂél%o%ﬁlsrb%fgé%nd 520 coincide with each

other and tpys,gif{ £5eNti PlAMYr $B2PeavahtPESNEGE I ik disks caused

by the occurrence of static electricity, adhesion of dust

particles or the like, the synthetic resin material may be
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1 g DE C 2D02 and depression would allow no fitting to each ot her,,
Therefore, the direction of stacking the |ower cover 505 and the Uph&EC 2002
cover 504 is determ ned uniquely. \Wen the container according to the
present invention is used for transportation, the holder 502 is first
inserted into the axle hole of two or nore disks D, D... to arrange the two
or nore disks Db D... in arowto be held on the circunference of the

hol der 502. Then, the grips 513a and 513b of the holder 502 are fit into

t he bearing portions 503a and 503b, which are provided on the both ends of
the | ower cover 505, respectively. The shapes of the grips 513a and 513D,
whi ch are provided on the both ends of the holder 502, are different from
each other and the recesses of the bearing portions for receiving the grips
513a and 513b are specified. Accordingly, this determ nes a unique

di recti onfekneassy bilendahgt e ad@latiele wOZh iant &nt hest SVRE nE@\ali A05uchkhe

smal | holes 518 of the grips 513a and 513b, which are inserted into the
recesses abk thebbeapowge pprme tonkl HO Jovadek 5eRIndudtii ventfabirie spr ejreghed

pi eces 507 in the recesses and thus positioned. Moreover, being subjected
to the pressaretetiicnseadeindn dfo t hrayrangs 5dt3at and SlSbtridietwi nfitemri bs
508 in the recesses are defornmed. This decreases the cl earance of the 65

1 8 D E cdeee2ogiings opli&ecas@sB3RGln (292 /r vk $de lgrksvdi di ng i nproved

hol ding stability. Subsequently, the opening of the |ower cover 505 is
covered wi thlEENbbERLK0\AY COBRLCAMepFUT eS| fgaipstjtdhe parivemdd ahaf t he
shapes of the depressed orlioTs of .t he staﬁk sustain portiqQns 519 and 520
provi ded BRSPRESPEGNPE 43t ELEFTEAEFYnethe St asssof e Mode safkeEs t hose

fy the projected portions of.the stack sustain.portions 519 and 520 on the
1gaght andei%F%ofg?ﬁebﬁd%%?v%%% rwléhuﬁ1FQH%§951W§CPPgHm8F ?ﬁ¥eﬁpBBicover
504 is deternined and. s ed.on,the_l ower_.cover 505. Furthernore, the
shape of ?ﬁeg$i%ﬁhyER%F#€§$;gy:?ﬁéng%%?’éﬁgaﬁgg§%5ﬁ Eﬁglﬁﬁﬁgg%éh@ayomer
covers cap_be t{he rovidi ng t ¢ft he,qnen [ f the
| ower covgﬁ 56%22%3 par o%btﬁgyggeniﬁgiriﬁgg% t%grupgér cnggnaﬁPh?a

proj ected.pLe¢eigReda2ismal | hole (either of which are not shown) for

receiving the projected piece. The direction of conbination of the | ower

cover 505 apglch her WMREcor@EEha®0Fegapot PESEYY (e deifedirtadndnbguehy. After
the direction of conbination of the lower cover 505 and the upper cover 504

i s deci dedirkewebiregathe refpetedoter as0208ausesbé h@i s ongyei eRddporbinon 509
of the upper cover 504 to be | owered al ong the backing plate 511 and war ped
due to theheeseyippnoeidiimofi thhasedynd tcalef dendhad, ast2(3e diastakvedd

t hereof, the claw 510 is hooked by neans of the hook portion 66 18DEC
2002 512, sunéecley Partd@inngorhecnppeit iogvbetseant shengage thbel owsvedover
505 detachably. The claw 510 on the |lower rimof the tongue end portion 509
i s hookedsukfase- parta@nseipthet fisgtt RerRodR peEErsAdSEY 8F 2RAabheki ng

pl ate 511 of the, | ower ggver 505, theregy allomﬁgg t he upper cover 504 to

Dl o ter 52 45, Do oot og 4 L be il | ot thonoaf -t pe. Bos ¢ o
bei ng. | n COREABETGEER EReZDRRbr SR 1 D e BLoRgLhaving a' Son3eint
length (a length that is received in an in-process case or a
delivery case, for accommodating a plurality of disks D) and
a generally U-shaped cross section.
The leg portions are formed in a pair. The width between the
leg portions 203a and 203a of the first core 1 is greater than

that between leg portions 203b and 203b of the second core.
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When boxes in which disks D, D... are accommodated or vacant boxes aig DEC 2002
st acked, since the boxes cannot be fit to each other unless the plana

shapes of projection and depression of the stack sustain portions 519 and
520 coincide with each other, the boxes on top the other can be aligned in
the sane direction by thensel ves . Consequently, the holder 502 inside the
box 501 should be naturally aligned in the sanme direction. Furthernore, in
Fig. 24, the |ower cover 505 is provided, on the both sides - of the center
on the | ower surface thereof in the longitudinal direction, with a mark 521
for center positioning by the depressed portion. Wen the container
according to the present invention is enployed for use in manufacturing
processes, the upper cover 504 can be renoved fromthe | ower cover 505 to
be nmoved on work lines . At this time, the mark 521 that is provided on the
| ower 67 Aslsiowh EnGr2902 1Gomes 1205 sati dies 2980 asd 203N et RosktbAal Ng
mark for automatic devices in the work processes. Mreover, the shape of

t he depressed poetabhewed ttdhdist ackhdnsthae nl godcnisosl 2 08rdah20203a be
used as a mark for checking the direction of flow of the Iine. According to
enbodi nenb£5 tdfe t herpt esomie idllent Faning desdr i dEenbovacht Hthatonthener
conpri ses the conbination of the box and the holder. The condition of the
di sks accermbdapsdonmsl Hews hhemontomar biorasderpanstikatof itdya spaside by
maki ng the box of a transparent resin material. |In addition, the box is
adapt ed t BesuepandhecwoYer SPRLRAR POMtdRNSordG4m andr &6 to pPebent the
circunference rimof a plurality of disks that are held on the

ci rcunf er 88d855€9% he hol der from bei ng brought into contact with the inner

ol m o< BRES e Bork o B A oS ke PP S PRarceBy Ry SohapdEe o ng
i na . i Sk
Tower coveP CRRPcRR D ¢ din anshpy S oo Pt R Lol et B K p PRt 1

faci |1 tat ¢ ut1 g, (e, ol dekok8aOhnba kG ilo:QUl lcifle DX pipeover . a

hol der can be suspended in t oXx in-a unique direction when accofmodat ed
in the boxergREnbeKEScshaskedeandi Hhe Ofr thSs O 15K fﬁr},h%rali'ngpgg.l pione

di rection. Accordingly, when automating operations by neans o robot 68

1 8 D E C52@02 heUekpanded dikehethe Rpsder dni® &hdwakiing Bilg outz of the box,
hol di ng di sks on the holder, or attaching disks to and detaching di sks from

t he hol der, thhembaddmeng opeodt ittirs Eodsdet standatdongd.t HANDUZERhAkd
APPLI CATI ON According to the disk holder of the present invention as

descri bed ddhmee e rt hes Swd ¢ hiPnigs baevpees ttivn ex pdnisitonhanchridredtanetaet i on of
the cylinder can be carried easily, thus providing increased stability in
hol di ng dicdkshe Asderhb ¥gjof thehdigkdkismuraiarirechf whhéepgheseantraceadi on as
descri bed above, the disk container is stored the di sk holder for hol ding
di sks, an@i@awtede POS tioanddorisattih Rpsition at which a holder 205

) comprising the pair of the cores 201 and 202 is withdrawn from
or inserted into the axle hole D1 of the disk D.

Referring to Fig. 12, the curved surface portions 204a and
204b of each of the cores 201 and 202, combined with each other,
are formed in the shape of arcs having the same radius so as
to sit on the same circumference at the expanded diameter

position mP.

Moreover, the first and second cores 201 and 202 have, on
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manuf acturing process. 69 1 a DE C 20Q2 REPLACEMENT SHE~fi WHAT TS
CLAIMED TS; 1 2 AUG 1. A disk holder which conprises a first core anﬂamgczmz
second core, which is insertable into an axle hole of a disk, for
supporting a plurality of disks at intervals in a row, wherein the
respective cores are nenbers having a given length with a generally

LT- shaped cross section and conbi ned to oppose each other so that

adj ust mrent by expansi on and contraction of the cores can be carried out
bet ween an expanded di aneter position and a contracted di aneter position,

t he expanded di ameter position is a position where an inner dianeter of an
axle hole of a disk is supportable by part of a circunference . surface of
the holder, ' the contracted dianeter position is a position where the

hol der is insertable into and wi thdrawable fromthe axle hole of the disk,

rows of SYRROSHSe ANA] GiirdRfcaBeREOY, dEh b RAGUOHEST (dhe Firs4 fA¢Beel each
of the cores, the guides formflutes for supporting disks at predeterm ned
i nterval saby te€erviedgtbhasdiska esebbyddBeinguished from the second
guides denoted as 207b) and supports (the supports of the first
core are referred to as 208a to be distinguished from the
supports of the second core denoted as 208b).

The rows of guides are to form flutes 206a or 206b inbetween

{ ) the guides, for holding a plurality of disks D at predetermined
intervals as shown in Fig. 8 (refer to Figs. 9 and 10). In this
embodiment, the rows of the guides 207a of the first core 201
are formed at the same positions of both ends of the curved
surface portion 204a. Likewise, the rows of the guides 207b
of the second core 202 are formed at the same positions of both
ends of the curved surface portion 204b.

The supports are projected rims for supporting the inner
diameter of the axle hole of the disk D. In this embodiment,
the rows of the guides 207a of the first core 201 and the
supports 208a are formed at the same positions of the both ends
of the curved surface portion 204a. Therefore, the supports
208a are to be formed in the flutes 206a of the rows of the
guides 207a.

In addition, supports 208b of the second core 202 are thin
ribs that are formed in the central region of the curved surface

portion 204b between the rows of guides 207b and 207b of the

31



| nbet ween the guides, and the supports conprise rows of projections for
supporting the inner dianeter of the axle hole of each of the disks Qy £C 2002
nmuf ti-point support. N ' ' 1 $DEC2Q12 ncr ~-ACEMENT SHEET 12 A&g
2002 2. The di sk hol der according to Claim1, wherein each of the cores has
| eg portions and a curved surface portion, the leg portions are forned in a
pair and conbined so that the |l eg portions of the first core are sandw ched
i nbetween the |l eg portions of the second core to enabl e the adjustnent of
expansion and contraction with respect to each other) the curved surfaces
of both cores are portions to be aligned with the inner dianmeter of the
axl e hole of a disk at the expanded di aneter position, and the rows of
supports and guides are forned on the curved surface of each of the cores.
3, The di sk holder according to Claiml or 2, wherein the first core has

two rows Qbc8HERMES 202N0HE s BEELNE HPEGPPBS 8N d LW rOf h S YARYH Sore
201 are referred to as “rigid supports” and the supports 208b
of the second core 202 are referred to as “elastic supports”
in order to distinguish from each other. The distinction
between the rigidity and elasticity is particularly caused by
a difference in thickness or shape.

( ) Forming the support into the shape of a thin rib develops
the resiliency and deflectivity that the material of the core
has, whereas forming the support into the shape of a thick rib
causes the support to have substantial rigidity. In this
embodiment, the supports 208b are formed in three rows of ribs
in parallel to each other as elastic supports. Each of the ribs
makes use of the resiliency that the material of the core has,
having the deflectivity, being deformed subjected to the weight
of the disks D supported inbetween the rows of the respective
guides, acting the repulsive force due to the elasticity that
it owns on the inner diameter of the axle hole of the disks
D, and sustaining the shape of each of the disks to a certain
attitude. In contrast, the rigid supports 208a only receive
the disks by being in point contact with the inner diameter
of the axle hole of the disks D.

In this embodiment, the elastic supports 208b are selected

to sit on the central region of the curved surface portion of
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, The di sk holder according to Caim3, wherein each of the rows of the
guides is formed on both ends of the curved surface portion of each of gtDE€ 2002
cores, the supports of the first core are forned in the flutes inbetween

t he gui des of each of the rows, and 71 DEC 2~ MEN S ~h~~~ '~ 2 AUG 2~~
t he supports of the second core are forned in a mddle position between
both the rows of the guides. 5. The di sk holder according to Claim1l or 3,
wherein the supports of the second core are provided with resiliency, and
at the expanded di aneter position of both the cores, the supports of the
second. core are for supporting the inner dianeter of the axle hole of the
di sk against their resiliency. y 6. The di sk hol der according to C aimb5,
wherein the supports of the second core utilize the resiliency of the
material of the core. 7. A disk holder which conprises a conbination of a

first corgnhdnsk@os@cente COUE, adhvarEAM A6t , i VE L, di K thed defbd S
i nsertable into an axle hole of a disk, and which is Tor supporting a

pluralitys®leldisdic stipbbiresvad Scidarabeoproth@edidrsthandenteaddr&pi®s each
are nenbers having a
of the curved surface portion of the first core 201. In this
example, disks are supported by the elastic supports 208b and
208c that have deflectivity provided by the fixing supports
208a and 208a and ribs.
(i) In Fig. 8, the first core 201 and the second core 202 have
the cam actuator 210 inserted in the opening on the both ends
thereof. The cam actuator 210 is to switch the combination of
the first core 201 and the second core 202 between the expanded
diameter position mP and the contracted diameter position rP.
In Figs. 11 and 12, a holding pestle 209a is provided in a
projected manner on the center of the inner surface of the
curved surface portion of the first core 201. The holding pestle
209a engages a guide groove 21la of the cam actuator 210 to
allow the cam actuator 210 to be coupled to the first core 201
slidably, comprising a neck 209b. The neck 209b serves to retain
the cam actuator 210 in the guide groove 211la and thus prevents
the cam actuator 210 from dropping off the first core 201.
In Figs. 8 (b) and (c), the cam actuator 210 has a bottom
portion 211b, rising portions 211lc on the both sides thereof,

the guide groove 21la for fitting said holding pestle 209a

opened on the bottom portion 211b, a cam groove 212 for the
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given length with a generally U shaped cross section and conbi ned to oppose
each other so that adjustnent of expansion and contraction of the cot 8 PELa A2
be carried out between an expanded di aneter position and a contracted

di aneter position, the expanded di aneter position is a position where an 72
1 8 DE C 2002 REPLACEMENT Sp~ET 1 2 At1G 200 inner dianmeter of an axle

hol e of a disk is supportable by part of a circunference surface of the

hol der, the contracted dianeter position is a position where the holder is
insertable into and withdrawable fromthe axle hole of the disk. rows of
supports and gui des are provided on an outer surface of each of the cores,
the guides formflutes for supporting disks at predeterm ned intervals by
recei ving the disks one by one inbetween the guides, the supports conprise
rigid supports and el astic supports, the rigid supports are contactable

W th parto9fri BEohNBET cbaABISA 2hdl BEnBxhELh8her8tmeachnofnt e; disks, and
portions 21lc on the both sides.

As shown in Fig. 8 (b), the camgroove 212 comprises horizontal
portions 212a and 212b on the upper and lower portions, which
provide the expanded diameter position mP and the contracted
diameter position rP, and an inclined portion 212c that

(i) connects both the horizontal portions 212a and 212b. As shown
in Figs. 11 and 12, in the cam grooves 212, cam pins 213 engage
which are projected inwardly from both the leg portions 203b
of the second core 202.

In this embodiment, the holder 205 comes to the expanded
diameter position mP as shown in Fig. 12 where the cam actuator
210 is pushed most deeply into the holder 205 and the cam pins
213 are positioned at the upper horizontal portions 212a of
the cam grooves 212. On the contrary, the holder 205 comes to
the contracted diameter position rP where the cam actuator 210
is withdrawn outwardly out of the holder 205 as shown in Fig.
11 where the campins 213 are positioned at the lower horizontal
portions 212b of the cam grooves 212.

In embodiment 2 of the present invention, the cam actuator
210 is withdrawn out of the holder 205 with the holder 205 kept
at the contracted diameter position rP and inserted into the

axle hole D1 of the disk D. Then, a plurality of storage disks
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r the elastic supports have deflectivity and are defornabl e by bei ng g DEC 2002
subjected to load and are for providing a repul sive force when deforned
agai nst the inner dianeter of the axle hole of the disk, the cam actuator
is for insertion into an opening on both ends of the conbination of the
first core and the second core, and is slidable in and out to change the
conbi nation of the first core and the second core into the expanded

di aneter position and the contracted dianeter position, and the first core
and the second core being not provided with an opening for letting out dust
particles produced by 73 1 8 DE C 2002 REPLACEMENT SH~~T 12 AUG 2002
rubbi ng caused by di spl acenent of expansion and contraction between both
cores and rubbi ng between the cores and the cam actuator. 8. A disk hol der
whi ch conprises a conmbination of a first core and a cam actuator, which

di sk hol dpy B.saresiis@bt&d ionic@ eile W1R110P 05 nAtHeskhaRAmMEERat ST O
supporting a plurality of disks at intervals in a row, wherein the first
and seconglooigspaahbdateonethersobhvéngsaogi vie® hengéh 205 therein.
This allows the holder 205 to be expanded and retained in
the place, and the disks D, D.. each are guided by the rows of
the guides 207a and 207b formed on the respective cores to be
received inbetween the guides, supported by the rigid supports
(:) 208a and 208a and the elastic supports 208b (208c), and
subjected to the repulsive force due to the deflected
deformation of the ribs caused by the elastic supports 208b
(208c), and the disks D are supported in place in the
predetermined attitude resisting the elasticity that the cores
have.
Referring to Fig. 14, an in-process case 217 employs a
container with flutes provided for holding disks on the inner
wall, while a delivery case 216 employs a hollow container

without the holding flutes on the inner wall.

p—

When a plurality of disks D, D.. are delivered, rows of disks
D are held on the holder 205 and the holder 205 is suspended
with the both ends thereof supported by the delivery case 216
to accommodate the rows of the disks D in the case. Thus, the
case is stored or transported without the peripheral portion
of the disks in contact with the inner wall of the case.

In order to transfer the rows of the disks D from the delivery
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with a generally U shaped cross section and conbi ned to oppose each otBEE 2002
so that adjustnent of expansion and contraction of the cores can be ‘c&Prie
out between an expanded di aneter position and a contracted di aneter
position, the expanded di ameter position is a position where an inner

di anmeter of an axle hole of a disk is supportable by part of a
circunference surface of the holder, _~ the contracted dianeter position is
a position where the i holder is insertable into and withdrawable fromthe
axl e hole of the disk, rows of supports and gui des are provided on an outer
surface of each of the cores, the guides formflutes for supporting disks
at predetermne intervals by receiving the disk one by one inbeteween the
gui des, 74 |1 8 DEC 2~ REP~. ACEMENT Sf ~EET t he supports conprise rigid
supports and el astic ~z pUG?. ~ supports, the rigid supports are contactable

with partcabet he6itenhedinrpketest thge xE, holed9bkeashf thirendbgk, and
the el astic supports have deflectivity and are deformabl e by being
subj ect edofotheadeandeayecthise plévidgegher with the holder 205 to be
transferred into the in-process case 217 as it is, and with
the disks D being left in the in-process case 217, the holder
205 is contracted in diameter to withdraw the holder 205 from
inside the axle hole D1 of each of the disks D. This allows
(ﬁ) each of the disks D to be transferred into the in-process case
217.

According to embodiment 2 of the present invention, when
disks are held on the holder or conversely when the disks are
removed from the holder 205, the cam actuator 210 is slid in
and out, which is inserted in the both ends of the holder 205.
However, even when the sliding of the cam actuator 210
accompanies the occurrence of dust particles due to the
friction between the cam actuator 210 and the first core 201
or between the first and second cores 201 and 202, the pumping
action of the sliding of the cam actuator 210 would not cause
dust particles to issue from the holder since no open portion
exists on the surface of the first core 201 and second core
202. Accordingly, the disks D will never be contaminated by
dust particles.

According to embodiment 2 of the present invention as

described above, even when sliding the cam actuator in and out,
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a repul sive force when deformed against the inner dianeter of the ajlgepbelam
of the disk, wherein the camactuator has camflutes and is coupl ed
slidably to the first core, the camflutes being for receiving cam pins
protruding toward an inner surface of the second core and for expandi ng or
contracting the conmbination of the first core and the second core in
accordance with di spl acenent of the cam actuator into or out of the hol der,
and the first core and the second core are coupled via the ~? cam act uat or
to each other w thout an opening provided on outer surfaces thereof. 9. A
di sk hol der which conprises a conbination of a first core and a second core
and a cam actuator) which disk holder is insertable into an axle hole of a
di sk, and which is for supporting a plurality of disks at intervals in a
row, wherein the first and second cores each are menbers 75 1gDEC
2002 REPLAGEMENTs 1rEELhaviAd e 8h¥RInbestRehdth 3raRNGE aé_HeYhUlégi’-P?d

cross section and conbined to oppose each other so that adjustnent o
causes the portions rubbed against each other to wear and

produce fine particles or dust particles, the particles are
retained inside the holder without letting the particles out.
Accordingly, when disks are allowed into a manufacturing

process or when disks are held on the holder or removed from

N
S

the holder at the time of delivery, the disks would not be
contaminated with dust particles but can always be kept clean.

Furthermore, according to embodiment 2 of the present
invention, ribs comprising thin projected rows are provided
on part of the outer surface of the core. The repulsive force
caused by deformation due to the deflection of the ribs thereby
acts on the inner diameter of the axle hole of the disk. This
force allows each of the disks to be held to the predetermined
attitude perpendicular to the axle center of the holder.
) Therefore, disks adjacent to each other can be prevented from
being brought into contact with each other and thus can be held

in a stable state on the holder.

(Embodiment 3)
Next, embodiment 3 of the present invention will be explained
with reference to the drawings. Referring to Fig. 15, for

example, the disk holder (hereinafter referred to as a holder)
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expansi on and contraction of the cores can be carried out between an
expanded di aneter position and a contracted dianeter position, the e
di aneter position is a position where an inner dianeter of an axle hole of

a disk is supportable by part of a circunference surface of the holder,
contracted dianeter position is a position where the hol der
into and wi thdrawabl e fromthe axle hole of the disk,
gui des are provided on an outer surface of each of the cores,

8 Sy 2002

t he

IS insertable
rows of supports and
t he gui des

formflutes for supporting disks at predeterm ned intervals by receiving

t he di sks one by one inbetween the guides,
supports and el astic supports,

of the inner dianeter of the axle hole of each of the disks, and the

el astic supports’
to load %@f@lﬂ@rtooé%bghﬁgn% s Utk

I nner

gui des i Sihos B ®MEDEH SNUnddnet disks (hereinafter referred to as

disks) D, D+, which are mounted on hard disks to be used as
external storage units of a computer, in order to support a
plurality of disks at intervals from each other in
juxtaposition, comprising an assembly of a first core 301, a
second core 302, and a cam actuator 310.

The first and second cores 301 and 302 and a cam actuator
310 can be made of synthetic resin, which is normally used for
the formation of synthetic resin by means of injection molding,
such as polypropylene, polyethylene terephthalate,
acrylonitrile butadiene styrene copolymer, polyphenylene
oxide, and polycarbonate, and should only have such a level
of rigidity such that when holding the disks, the molds are
not deformed due to deflection caused by the weight of the disks
so as to prevent the adjacent disks from being brought into
contact with each other.

In addition, in order to prevent damage to the disks caused
by the occurrence of static electricity, adhesion of dust
particles or the like, the synthetic resin material may be
formed by blending in advance with an anti-staticmaterial such
as carbon powder, metallic powder, conductive fabrics, or an

anti-static agent to prevent static electricity from
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t he supports conprise rigid
the rigid supports are contactable with part

have' aefl ectivity and are defornmabl e by being subjected

:?%éé%ﬂ%EﬂMW%&tQQﬁPEBf$h§§E%@@t t he
di ameter of "the axle hole of the k, wherein each of the rows of



QDEC‘ FAVS IS
1 8 DE C 2002 RE~" LACEMENT SHEE-~ 1 2 AUG 2~2 rins of the curved surfaces
along the longitudinal direction of the first and second cores, the
supports of the first core being rigid supports and formed in the flutes
i nbetween the gui des of each of the rows, the supports of the second core
being el astic supports and are thin rib$ forned i nbetween both rows of
gui des. 10. A d~, sk hol der which conprises a conbination of a first cure
and a second core and a cam actuator) which disk holder is insertable into
an axle hole of a disk, and which is for supporting a plurality of disks at
intervals in a row, wherein the first and second cores each are nenbers
having a given length with a generally U shaped cross section and conbi ned
to oppose each other so that adjustnent of expansion and contraction of the
cores can be carried out between an expanded di ameter position and a -~~
contracted di aneter position) the expand L&t er posi,tiopfis a position
where an inner dianeter of an a&% W?of a dis ﬂéﬁ&ﬂﬁﬁxﬂtab|e by part of
a circunference surface §§~3@he ol der éh@gt(:@ﬁ? cted di gmpder position is
a position mherg the fBfFder is |g%eeﬁaﬁ¥e into a@dawpﬂﬁdramable fromthe

axl e holle,gm‘nq e di sk ounterm he smciac
. T
rnatively' 1ectrlclty'
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rows of supports and gui des are provided on an outer 77 ~ 8 Dt~ g pec 2002
REPLACEMENT SHEET ~Z AUGZ(~ surface of each of the cores, the guides form
flutes for supporting disks at pz~edeterm ned intervals by receiving the

di sks one by one inbetween the guides, the supports conprise rigid supports
and el astic supports, the rigid supports are contactable with part of the

I nner di aneter of the axle hole of each of the disks, and the elastic
supports have deflectivity and are ~~ .| deformabl e by being subjected to

| oad and are for providing a repul sive force when deforned agai nst the

i nner dianeter of the axle hole of the disk, wherein the first core has

el astic supports in addition to the rigid supports, and the elastic
supports forned on the first core are thin ribs dispersively fornmed on the
resilient portion. 11. The disk hol der according to Claim7 or o, wherein

gf t pﬁeeLg\ggécﬁweeké 901} B G Eedth I dtAfRe d, heohBEhbhantoh ehchhec nateri al

such that the contraction and expansion of the spacing between
the curved surface portions 304a and 304 b can be adjusted by
the relative displacement of the leg portions 303a and 303b.

That is, the first core 301 and the second core 302 are allowed

to face each other and are combined with each other in the shape

/"\\
N’

of a cylinder such that the cores can be expanded and contracted
within the range between the contracted diameter position rP
shown in Fig. 18 and the expanded diameter position mP shown
in Fig. 19. Furthermore, the distinction between the first core
and the second core is drawn exclusively for convenience in
explanation, and any one of them may be the first or the second
core.

In embodiment 3 of the present invention, the expanded
diameter positionmP is the position at which the inner diameter
of the axle hole of the disk D is supported, while the contracted
diameter position rP is the position at which a holder is
withdrawn from or inserted into the axle hole of the disk D.

Referring to Fig. 19, the curved surface portions 304a and
304b of each of the cores 301 and 302, combined with each other,
are formed in the shape of arcs having the same radius so as
to sit on the same circumference at the expanded diameter

position mP.
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12. A di sk hol der which conprises a first cure, a second core, and aq

act uat or,

plurality of disks at

o
which is insertable into an axle hole of a disk, for support?ﬁscémm

intervals in a row) wherein the first and second

cores each are nenbers having a given length with a generally U shaped 78

~ 8 D E C 2002 REPLACEMENT SHEEP !

to oppose each other into a cylin3rical shape so that adjustnent of

expansion and contraction of the cores can be carried out between an

expanded

contracted dianeter position is a position where the hol der

i nto and

~,

)

~ AU G 2002 cross section and conbi ned

di aneter position and a contracted dianmeter position, the expanded
di aneter position is a position where an inner dianeter of an axle hole of
a disk is supportable by part of a circunference surface of the hol der, the

is insertable

wi t hdrawabl e fromthe axle hole of the disk, rows of supports and

gui des ar e qyrBdEed, Whellf idtelcord 38aeanll eaehsetohheceveeso2thgvgyi des
formng flutes for supporting disks

on each of the external surfaces of the curved surface portions
304a and 304b, rows of guides (the first guides are referred
to as 307a to be distinguished from the second guides denoted
as 307b).

The rows of guides are to form flutes 306a or 306b inbetween
the guides, for holding a plurality of disks D at predetermined
intervals as shown in Fig. 15 (refer to Figs. 16 (e) and 17
(d)). In this embodiment, the rows of the guides 307a of the
first core 301 are formed in the shape of an arc on the
circumference of the curved surface portion 304a. On the other
hand, the rows of the guides 307b of the second core 302 are
formed at the both ends of the curved surface portion 304b.

In addition, the second core 302 has supports 308b. The
supports 308b are to support the inner diameter of the axle
hole of the disk D, having elasticity. In this embodiment, the
supports 308b are thin ribs formed on the curved surface portion
304b between the rows of the guides 307a and 307b of the second
core 302.

Forming the support 308b into the shape of a thin rib develops
the resiliency and deflectivity that the material of the core
has, whereas forming the support into the shape of a thick rib

causes the support to have substantial rigidity. In this
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at predetermned intervals by receiving the di sks one by one i nbet wleénDE 002
gui des, the cam actuator being supported by the first core and insertable
novably into a cylinder of the holder, into which the first and second
cores are conbined, in the |ongitudinal direction, supporting the second
core at two or nore points, keeping the cores parallel to each other, and
switch the conbination of the first core and the second core between the
expanded di aneter position and the contracted di aneter position; wherein
the cam actuator is insertable froman opening in one end of the cylinder
of 79 '~ 8 DE C 2002 ~EP1.. ACEMENT SHEE-~ the holder into the inside
therecf, and the direction of ~2 AUROOE the holder is distinguished by the
presence of the cam actuator. 13. The di sk hol der according to claim12,
wherein the cam actuator has at | east two or mare cam grooves in the

l'ongi t udi fabodihest i Ahe &30 He st ?985%&9&%9%%% ?ﬁiﬂgréé’rro.rwescﬁkvi'ﬂgscam

pins projecting on the second core, guiding the cam pins sinultaneously by

neans of ghspirceENtodadhtGRIP st id BubPerey.i nder & thher hosder,
and noving the second core to the expanded di aneter position by pushing the

second coie adfdem&eepitiiedted secamd eeighitnofathkl @iske b heugpsstegore or

di spl acing the second core to the contracted
inbetween the rows of the respective guides, acting the
repulsive force due to the elasticity that it owns on the inner
diameter of the axle hole of the disks D, and sustaining the

‘() shape of each of the disks to a certain attitude.

In Figs. 16 and 18, a plurality of holding pestles 309a are
provided in a projected manner on the inner surface of the
curved surface portion of the first core 301 at certain
intervals. The holding pestles 30%9a are distributed and
provided at three positions of the center, right, and left of
the first core 301, and engage a guide groove 31la, which is
to be described later, of the cam actuator 310 to allow the
cam actuator 310 to be coupled to the first core 301 slidably

) lengthwise. Each of the holding pestles 309a is provided with
a neck 309b. The neck 30%b serves to retain the cam actuator
310 in the guide groove 31la and thus prevents the cam actuator
310 from dropping off the first core 301.

In Fig. 15, the cam actuator 310 comprises a knob 310a and
a shaft 310b. The shaft 310b is inserted into the opening of
one end of the cylinder of the holder 305 having the combination

of the first and second cores 301 and 302 and is held movably
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di aneter position by retracting the second core fromthe expanded dhqggterﬂmz
position while keeping the second core in parallel to the first core. _ 14.
The di sk hol der according to Caim 13, wherein the cam _ actuator conprises
a knob and a shaft) the shaft being insertable into the cylinder of the
hol der, into which the first and second cores are conbi ned, along generally
the entire length thereof, and the cam grooves being forned at |east on a
central portion and on both sides on the right and | eft of the 80 1 8DE
C 2002 REPLACEMENT SHEET shaft, each of which is to receive the cam pins
proj ~c~t~G ~ on the second core. 15. The disk hol der according to Claim 14
wherein on an end portion on a side of the cylinder of the holder where the
cam actuator is not inserted, a grip corresponding to the knob of the cam
actuator is integrated with the first core. 16. The di sk hol der according
to Cai mpg, saherairect heldingtpedtd es£8004d. Co a8deasbnhayee Ist@ MROBLOBNS and
a curved surface portion connecting between both the | egs, each of the | eg
portions baeppgrasbahenegbendhavirsg3a2gavetwbepgihtwi bh mogenekaépyndy- shaped
Cross section)

the first core and the second core parallel to each other and

switching the cylinder of the holder 305 between the expanded
diameter position mP and the contracted diameter position rP.

The shaft 310b is inserted into the cylinder of the holder

P
N

305 substantially along the entire length thereof and provided
with at least two or more cam grooves 312 and a guide groove
31la within the stroke of the cam actuator 310.

In Figs. 15 (b) and (c¢), the shaft 310b has a bottom portion
311b, rising portions 31lc on the both sides thereof, and the
guide groove 31lla for fitting said three holding pestles 309a
opened on the bottom portion 31lb. In this embodiment, cam
grooves 312 for the operation of expansion and contraction are
formed at three positions on both rising portions 311lc at given
intervals.

Each of the cam grooves 312 comprises horizontal portions
312a and 312b on the upper and lower portions, which provide
the cylinder of the holder 305 with the expanded diameter
position mP and the contracted diameter position rP, and
inclined portions 312c that connects to both the horizontal
portions 312a and 312b. As shown in Figs. 18 and 19, in each

of the cam grooves 312, cam pins 313 engage which are projected
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the rows of guides of the first core are formed in the shape of an argpet 2002
the circunference of the curved surface portion, while the rows of guides
of the second core are formed at both ends of the curved surface portion,

t he second_core has additional supports) the supports being for supporting
the inner dianmeter of the axle hole of the disk and are thin ribs fornmed on
the curved surface portion between the rows of guides of the second core.
17. A di sk container having a conbination of a box and a hol der, wherein 81
REPLACEMENT S| ~~~~ 200t 12 A(~~ ~OQz the box is a hollow container which
can be opened and cl osed, provided inside the box with a hollow portion big
enough to accommodat e the di sks, and havi ng bearing portions for hol ding
the hol der, the holder is a disk holder as clainmed in any of clains 1 to 16
and is for holding a plurality of disks in a row by being inserted into

axl e hole LSksS diRQat e d LN e le in
t he hoIIoﬁpgéﬁgpgngg§%tﬁgeﬁoiﬂgybgg?ﬁgrgﬁg%gr?Qgﬁoﬁftﬁgébggggﬁg gg? i ons of
the box, gpgd the disk held on the holder being thereby acconmbdated in the

hol | ow portion of the box w thout being in contact with an inner wall of
the box. Therefore, the cam actuator 310 is to be supported on the

first core 301 by means of the three holding pestles 309a. On
the other hand, the second core 302 is to be supported on the
cam actuator 310 at three points on the center and on the right

!i) and left sides by means of the cam pins 313 engaging the cam
grooves 312.

In this embodiment, the holder 305 comes to the expanded
diameter position mP as shown in Fig. 19 where the cam actuator
310 is pushed most deeply into the cylinder of the holder 305
and each of the cam pins 313 is positioned at each of the upper
horizontal portions 312a of the camgrooves 312. On the contrary,
the holder 305 comes to the contracted diameter position rP
where the cam actuator 310 is withdrawn outwardly out of the
holder 305 as shown in Fig. 18 where the cam pins 313 are
positioned at the lower horizontal portions 312b of the cam
grooves 312,

In Fig. 15, there is provided a grip 316 corresponding to
the knob 310a of the cam actuator 310 on the end portion of
the cylinder of the holder 305, into which the cam actuator
310 is not inserted.

The grip 316 is integrated with an end surface of the first
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18. The di sk container according to Caim1l7, wherein the bearing pq{h%ﬁﬂ?zm&
are recesses which are forned opposite to an opposing rimof the box; °t
hol der has grips on both ends thereof, and the grips engage with the

recesses

of the bearing portions to prevent them from being turned.

di sk container according to Caim18 wherein the shapes of the grips
provi ded on the both ends of the holder are different fromeach other, the
shapes of the recesses provided on the bearing portions of the box are set
in 82 1 8 DEC 2002 R-p'~~~M-Nr s~E accordance with a shape of each of
the grips, and the~2 AUR0QT direction of insertion of the holder into the
box is uniquely determ ned. 20. The di sk contai ner according to Claim17,
wherei n upper and Lower surfaces of the box are provided with stack sustain

portions,

and depressi&ns01 cabeshbih ednt PigaCHs CARAG I MAPERa $ MO & SEHE

formed on both end portions | engthw se, conprising project

stacked on top of the other, a shape of a stack sustain portion on o

si de and

thatkmafb d18tackowersén) nrportieon ®prickd det biee reyldiey des5at£th

different fromeach other, and the direction of stacking a | ower box
upper boxdiseahigiieyywiltherebpedt 24.tHaecasskwitentahaciobhdenrddhgiso C ai m
17, wherein

accommodated in an in-process case or in a delivery case, the
grip 316 and the knob 310a are made different in shape and the
in-process case and the delivery case are provided with unique
receiving portions suitable for the respective shapes of the
knob 310a and grip 316. The holder can be thereby accommodated
in the case.

In embodiment 3 of the present invention, the grip 316 on
the one end of the holder 305 is held by hand and the knob 310a
on the other end is pushed in to allow the cam actuator 310
to be withdrawn from the cylinder of the holder 305, so that
the holder 305 comes to the contracted diameter position rP.
The holder 305 is kept at the contracted diameter position rP

and inserted into the axle hole D1 of the disk D. Then, a

- plurality of storage disks D, D.. are inserted onto the holder

305 and then the cam actuator 310 is inserted into the holder
305.

This allows the holder 305 to be expanded and retained at
the expanded diameter position mP. The disks D, D.. each are
guided by the rows of the guides 307a and 307b formed on the

respective cores to be received inbetween the guides, supported
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the box has a conbination of an upper cover and a | ower cover, the u
cover and the | ower cover are containers ,, with one surface t her eof!
opened, .,. the upper cover fornms an upper surface of the box, while

)
t he

C 2002

| ower cover forns a | ower surface of the box, respectively, the upper cover

and the | ower cover are ,coupled detachably to each ot her,
rims opposed to each other,

wi th the opening
in order to forma seal ed hol |l ow cont ai ner

and

83 ~ 8 p~C 2002 REPLACEMENT Sf~EET ~ z ~uc zoo the bearing portions are
provi ded on part of the opposing opening rinms of the | ower cover so as to

face each other.

22. The di sk container according to Caim1l7, wherein the

upper cover and the | ower cover have a claw on one cover and a hook portion
on the other cover, and the upper cover and the | ower cover are coup
detachably to each other by hooking the claw to the hook portion. .1
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the predetermined attitude resisting the elasticity that the
cores have.

In embodiment 3 of the present invention, the second core
302 is not deflected since at least two or more main portions
thereof are supported by means of the cam actuator 310 via the
cam pins. Accordingly, the disks D are supported uniformly
along the entire length of the holder 305.

In addition, in embodiment 3 of the present invention, when
the cam actuator 310 is manipulated at one side thereof to be
pushed into the cylinder of the holder 305 with the grip 316
fixed or held in place or when the cam actuator 310 is drawn
out of the cylinder of the holder 305 to be switched from the
expanded diameter position mP to the contracted diameter
position rP or conversely from the contracted diameter position
rP to the expanded diameter position mP, the operation can be
easily carried out by means of robot arms. Thus, the holder
305 can be smoothly expanded or contracted without difficulty
while the first and second cores 301 and 302 are kept in
parallel.

According to embodiment 3 of the present invention as
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first and second cores kept in parallel to each other.

(Embodiment 4)

Next, embodiment 4 of the present invention will be explained
with reference to the drawings. Referring to Figs. 20 to 22,
for example, the disk holder (hereinafter referred to as a

(:> holder) according to embodiment 4 of the present invention is
inserted into axle holes of magnet disks (hereinafter referred
to as disks) D, Dr, which are mounted on hard disks to be used
as external storage units of a computer, in order to support
a plurality of disks at intervals from each other in
juxtaposition, comprising an assembly of a core 401, a supports
402, and a cam actuator 403.

The core 401 is a holder portion to be inserted into the axle
holes D1 across two or more disks D, D.., more specifically,
the core 401 is smaller in diameter than that of the axle hole
D1 of the disk so that the core can be inserted into and
extracted from the axle hole D1 of the disk. The core 401 has
generally the shape of a cylinder, a curved space portion inside
the core, and slits 404 in the axial direction. The slits 404
are long holes to allow projected rows 405 to be projected which
form part of supports 402. Two rows or more of the slits 404

are opened on the circumference of the core 401. In this
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embodiment, there are provided four rows of the slits 404 in
total with two rows on the upper circumference portion and other
two rows on the lower circumference portion.
The support 402 has projected rows 405 and a resilient portion
406. The projected rows 405 are the portion for supporting the
inner diameter of the axle hole of the disk D by being projected
(‘) from the inside to the outside through the slits 404 of the
‘ core 401. The projected rows 405 are projected in the shape
of a rib on the convex surface of the curved surface of the
resilient portion 406 and are formed in one piece therewith
in the longitudinal direction thereof.

The resilient portion 406 is an elastic strip-shaped member
with an arc-shaped curved surface in the cross section. The
curved surface is set in radius to a value larger than the inner
radius of the axle hole of the core 401 and therefore has a
curved surface gentler in radius than the axle hole of the core
401, provided with a self-restoring property. The resilient
portions 406 are inserted into the axle hole of the core 401
in a pair and are supported by means of the cam actuator 403
on the concave surface thereof.

The cam actuator 403 is inserted into the axle hole of the
core 401 to deform forcefully the curved surface of the

resilient portions 406 against the curved surface of the axle
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hole of the core 401.

On the contrary, the forced deformation of the resilient
portion 406 is released by pulling the cam actuator 403 out
of the axle hole of the core 401.

On the other hand, the forceful deformation of the curved
surface of the resilient portion 406 against the inner diameter
of the axle hole of the core causes the projected rows 405 to
be pushed up to the convex surface of the resilient portion
406 to be protruded out of the core 401. On the contrary, when
the forceful deformation of the resilient portion 406 is
released, the resilient portion 406 will return to the original
gentle curved surface and the projected rows 405 are pulled
backward to retreat into the core 401.

In this embodiment, the cam actuator 403 comprises a
relatively large-diameter protruded extruding manipulation
portion 407 and a small-diameter protruded retracting
manipulation portion 408, which are formed in a given range
of the axle. The both portions are coupled to each other via
a tapered portion or a guide portion 409 disposed from the
protruded retracting manipulation portion 408 to the protruded
extruding manipulation portion 407.

In order to release the forced deformation of the resilient

portion 406, at least part of the deformation of the resilient
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portion 406 that has been forcibly deformed may be reasonably
released to allow the projected rows 405 to be retracted into
the core 401. However, even with the projected rows 405
retracted in the core 401, supporting the resilient portion
406 on the small-diameter protruded retracting manipulation
portion 408 will allow part of the projected rows 405 to engage
(i) the inner wall of the slits 404 to be thus prevented from
dropping off therefrom, and will prevent dislocation between
the slits 404 and the projected rows 405. In this embodiment,
the protruded retracting manipulation portion 408 is combined,
in the cross-sectional shape thereof, with the gentle curved
surface set beforehand to the resilient portion 406, facing
each other, to be set to the shape of an ellipse.

In this embodiment, the curved surface of the inner diameter
of the axle hole of the core 401 is a guide surface to contract
the gentle curved surface of the resilient portion 406. In Figs.
22 (a) and (b), the resilient portion 406 is pressed by means
of the large-diameter protruded extruding manipulation
portion 407 of the cam actuator 403 inserted into the axle hole
of the core 401 against the inner diameter of the axle hole
of the core 401. The resilient portion 406 is pressed against
the axle hole of the core 401 with the curved surface of the

inner diameter of the axle hole of the core 401 serving as the
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guide surface so as to be forcibly deformed. Consequently, the

resilient portion 406 becomes a curved surface of a smaller

diameter against the curved surface of the axle hole of the

core 401 to push up the projected rows 405 on the convex side

to be protruded out of the core 401. The guide surface need

not necessarily be the inner diameter of the axle hole of the
() cylindrical core.

In other words, the guide surface can take any surface so
long as the guide surface can forcefully deform the gentle
curved surface of the resilient portion 406 in order to push
the projected rows 405 to outside the core 401 or the
circumference thereof. In addition, the cam actuator 403 is
to push the resilient portion 406 against the guide surface.
Pushing the resilient portion 406 against the guide surface
will cause the projected rows 405 to be supported by means of
the cam actuator 403. With a cylinder used as the core, the
cam actuator 403 is inserted into the core 401 from the opening
of the cylinder and is to press the resilient portion 406
against the guide surface or the circumference surface of the
axle hole of the core.

On the contrary, when the cam actuator 403 is pulled out of
the core 401 to support the curved surface of the resilient

portion 406 on the circumference surface of the small-diameter
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protruded retracting manipulation portion 408, the resilient

portion 406 is released from the forced deformation and returns

to the gentle curved surface, and the projected rows 405 are

retreated into the core 401, as shown in Fig. 22 (a) and (b).

When the cam actuator 403 is inserted into the axle hole only

from the opening on one end of the core 401, the projected rows
() 405 can be supported by means of the protruded extruding
manipulation portion 407 along the entire length of the core
401. In addition, when the cam actuator 403 is inserted from
the opening on the both ends of the core 401 using a paired
cam actuator, the axle ends of the both cam actuators are butted
against each other in the core 401, and the small-diameter
protruded retracting manipulation portion 408 provided on the
distal end side of the cam actuator 403 and the resilient
portion located on the outer circumference of the guide portion
409 or a taper become supportless.

In order to ease the above condition, such a configuration
may be employed in which the protruded retracting manipulation
portion 408 of the cam actuator 403 and the guide portion 409
are formed in the shape of an ellipse, the maximum diameter
is made the same as the protruded extruding manipulation
portion 407. Moreover, for supporting disks, the portion of

the maximum diameter may be adapted to be in contact with the
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center of the resilient portion, whereas for releasing the
support of disks, the support may be adapted to be rotatable
so that the portion of the maximum diameter locates at the both
ends of the resilient portion by rotating the support.

Furthermore, when accommodated 1in the accommodating
container of the disk holder, the outer ends of the cam actuator
403 are preferably made different from each other in the shape
of the both ends so as to be supported at the both ends thereof
and fixable, and allow the disk holder to have directivity.
In addition, for such a cam actuator that is inserted into the
axle hole only from the opening of one end of the core 401,
such a support-shaped configuration may be employed that is
fixed to the other end of the core.

The projected rows 405 are provided, along the longitudinal
direction thereof, with fine notch 411 at regular intervals.
Each of the notch 411 receives part of the inner circumference
rim of each of the disks D, D.. which are inserted onto the core
401 to enable preventing the adjacent disks from being brought
into contact with each other and holding the disks at regular
intervals.

In embodiment 4 of the present invention, the core and the
cam actuator can be made of synthetic resin, which is normally

used for the formation of synthetic resin by means of injection
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molding, such as polypropylene, polyethylene terephthalate,

acrylonitrile butadiene styrene copolymer, polyphenylene

oxide, and polycarbonate, and should only have such a level

of rigidity such that when holding the disks, the molds are

not deformed due to deflection caused by the weight of the disks

to prevent the adjacent disks from being brought into contact
(j) with each other. The supports are made of polyethylene,
polypropylene, or the like which has elasticity and a
self-restoring property, or thermoplastic elastomer such as
styrene-based, olefin-based, urethane-based, polyester-based,
or nylon-based elastomer.

In addition, in order to prevent damage to the disks caused
by the occurrence of static electricity, adhesion of dust
particles or the like, the synthetic resin material may be
formed by blending in advance with an anti-staticmaterial such
as carbon powder, metallic powder, conductive fabrics, or an
anti-static agent to prevent static electricity from
developing on the cores, and the like. Alternatively, as
countermeasures against the prevention of occurrence of static
electricity, the surface of a mold, after molded, may be
provided with a conductive polymer layer such as of poly-
pyrrole. At this time, the surface resistivity may be

preferably 10Q/[0 or less for prevention of electrification.
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In embodiment 4 of the present invention, when a knob 410
protruding on the both ends of the core 401 is gripped and pulled
outwards, the cam actuator 403 is drawn out of one end or both
ends of the core 401 the projected rows 405 of the supports
402 are retracted into the core 401. With the projected rows
405 retracted in the core 401, the core 401 is inserted into

() the axle hole D1 of the disk D and a plurality of storage disks
D are inserted onto the circumference of the core 401 with the
core 401 employed as the holder, and then the cam actuator 403
is inserted into the core 401.

As shown in Fig. 21, the projected rows 405 are pushed out
of the slits 404 of the core 401. Each of the disks D is received
by each of the notch 411 while being pressed by the projected
rows 405, and the elasticity that the resilient portion 406
has acts on the inner circumference of the axle hole of the
disk D to allow the disks to be supported in place in parallel
to each other in a predetermined attitude. When the core 401
is withdrawn from the each of the disks D, as shown in Fig.
22, pulling the cam actuator 403 out of the core 401 will allow
the resilient portion 406 that supports the projected rows 405
to be released of part of the forced deformation and the
projected rows 405 to be pulled into the slits 404 of the core

401. However, so long as the concave surface of the curved
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surface of the resilient portion 406 is supported by means of

the protruded retracting manipulation portion 408, the
projected rows 405 will never drop off from the slits 404.
According to embodiment 4 of the present invention, such a
configuration is employed in which a cylindrical core is used

as the holder and the cam actuator is inserted into the core,

{,) thereby allowing the projected rows for supporting disks to
be protruded from or retracted into the core surface.
Accordingly, relatively small amount of force is required to
allow the manipulation of support and release to be carried
out. In particular, the projected rows are provided on the
recessed surface of the resilient portion formed in the shape
of an arc, having elasticity and a self-restoring property,
and the curved surface of the arc of the resilient portion is
set to a value greater in radius than the curved surface of
the axle hole of the core. Accordingly, when the cam actuator
is pushed into the core, the curved surface of the axle hole
of the core serves as the guide surface to allow the curved
surface of the resilient portion to be forcibly deformed along
the curved surface of the axle hole of the core. Following this
deformation, the projected rows can be pushed into the slits
of the core to allow the elastic force of the resilient portion

to act on the projected rows, thereby enabling supporting each
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core in a stable state. On the contrary, pulling the cam
actuator out of the core causes the support of the resilient
portion to be automatically released, the forced deformation
to be partly released, the resilient portion to restore the
shape of the original curved surface by the self-restoring
property owned by itself, and the projected rows to be retracted
{’) into the slits. At this time, the resilient portion is supported
on the protruded retracting manipulation portion of the cam
actuator, thereby preventing the projected rows from dropping
off the slits to make them available for supporting disks

thereafter.

(Embodiment 5)

Next, embodiment 5 of the present invention will be explained
with reference to the drawings. Referring to Fig. 23, a disk
container according to embodiment 5 of the present invention
comprises a combination of a box 501 and a holder 502.

The box 501 is a hollow rectangular parallelepiped container
that has a hollow portion big enough to accommodate the disk
D. The box 501 is provided, on the inner wall of the both ends
in the longitudinal direction (the right and left ends of Fig.
23 (a)), with bearing portions 503a and 503b for holding the
holder 502.
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In embodiment 5 of the present invention, the box 501

)

comprises a combination of an upper cover 504 and a lower cover
505. The upper cover 504 and the lower cover 505 are a container
with one surface opened. The upper cover 504 forms the upper
surface of the box 501 and the lower cover 505 forms the lower
surface of the box 501, which are coupled to each other
detachably with the open rims being faced to each other to form
a sealed hollow container.

For the upper cover 504 and the lower cover 505, a synthetic
resin material may be preferably selected that can be normally
used, such as PP, PET, ABS, PPO, acrylic resin, in particular
a transparent raw material so that the inside of the formed
container can be viewed through from outside. In addition, as
countermeasures against static electricity, the synthetic
resin to be used as the raw material of the container may be
desirably blended with carbon powder, metallic powder,
conductive fabrics, or an anti-static agent, or a polymer alloy
based persistent anti-static material may be desirably used.

Referring to Fig. 24, part of the opposing opening rim of
the lower cover 505 is provided integrally with a bracket 506
that juts out inwardly. In this embodiment, the bearing
portions 503a and 503b are recesses provided to the bracket

with the inner and upper portions of the lower cover 505 opened.
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On the bottom of the recesses, there is a projected piece 507
for positioning the holder 502, and, as shown in Fig. 24 (d)
and (e), minute ribs 508 are formed, projected upwardly, on
the both sides of the projected piece 507. The minute ribs 508
are to support the holder 502 by means of the elastic action
with which the minute ribs 508 is provided.

(’) Referring to Fig. 25, the upper cover 504 is provided
integrally with a tongue end portion 509 that extends
downwardly on the center of the both end portions (the right
and left ends of Fig. 25 (a)), with a claw 510 formed on the
lower rim of the tongue end portion 509. On the other hand,
as shown in Fig. 24, the lower cover 505 is provided, on the
both end rims thereof, with a backing plate 511, with a hook
portion 512 for hooking the claw 510 formed on the lower rim
of the backing plate 511. The claw 510 and the hook portion

) 512 may be conversely related to each other.

t In Fig. 23, the holder 502 is inserted into the axle hole
D1 of the disk D to hold a plurality of disks D, D.. in the shape
of a row, suspended horizontally within the hollow portion of
the box 501 by being held at the both ends by means of the bearing
portion of the box 501.

In Figs.26 (a) to (c), the holder is provided, on the both

ends thereof, with grips 513a and 513b. The holder may employ,
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for example, the disk holder described in the embodiment 3.
As shown in Fig. 26, this holder has a first core 514, a second
core 515, and a cam actuator 516, and is a disk holder to be
inserted into the axle hole D1 of the disk D to hold a plurality
of disks D, D.. in a row at intervals. Each of the first and
second cores 514 and 515 is a member having a given length with
a generally U-shaped cross section, opposed to and combined
with each other so that the outer diameter can be expanded or
contracted between the expanded diameter position mP and the
contracted diameter position rP.

As shown in Fig. 26 (e), the expanded diameter position mP
is the position where the inner diameter of the axle hole of
the disk D is supported by part of the circumference surface
of the second core 502. As shown in Fig. 26 (d), the contracted
diameter position rP is the position where the holder 502 is
inserted into or retracted from the axle hole D1 of the disk
D.

Each of the cores 514 and 515 have the rows of 517 on the
outer surface thereof. The rows of the guides 517 form flutes
for receiving the disks D one by one inbetween the guides 517
to hold disks D at predetermined intervals. The cam actuator
516 is held by means of the first core 514 and inserted movably

lengthwise into the cylinder of the holder into which the first
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and second cores 514 and 515 are combined with each other. The
cam actuator 516 supports the second core at two or more points
to keep the cores parallel to each other and switches the
combination of the first core 514 and the second core 515
between the expanded diameter position and the contracted
diameter position.

The disk holder described in embodiment 3 of the present
invention is provided, on the end portion of the first core
514, with a knob (513b), where the cam actuator 516 inserted
into the holder is provided, the outer end thereof, with a grip
513a. Therefore, the grip is to insert the cam actuator 516
into and withdraw it from the holder, however, the knob 513b
is a dummy grip.

When a robot is used for the operation, the grip is pulled
with the knob fixed or is pressed against the holder side to
switch between the expanded diameter position mP and the
contracted diameter position rP.

In embodiment 5 of the present invention, for convenience
in explanation, it is to be understood that the rectangular
grips 513a and 513b are provided on the both ends of the holder.

The holder 502 is fixedly held on the box 501 by inserting
the grips 513a and 513b from above the lower cover into the

recesses provided on the bearing portions 503a and 503b.
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The grips 513a and 513b are allowed to engage the recesses
of the bearing portions 503a and 503b to be prevented from
rotating, and a small hole 518 is opened, on the lower surface
of the grips 513a and 513b for engaging the projected piece
507 of the recess as shown in Fig. 27,

Moreover, in the present invention, the grips 513a and 513b
on the both ends of the holder 502 are different in shape from
each other. In this embodiment, the lateral width of the grip
503a on one end (on the right) of the holder 502 is formed to
be larger than that of the grip 503b on the other end (on the
left). The lateral width of the recess forming the bearing
portion 503a on one end side (the middle right side in Fig.
24) of the box is correspondingly set to be larger than that
of the recess forming the bearing portion 503b on the other
end (the middle left side in Fig. 24).

Therefore, the grip 513a on the right of the holder 502 can
be inserted into the recess of the bearing portion 503a on the
right of the box 501 but cannot be inserted into the recess
of the bearing portion 503b on the left. That is, the shapes
of the bearing portions 503a and 503b of the box 501 are set
to the shape of the grips 513a and 513b to be received,
respectively, and the direction of insertion of the holder 502

into the box 501 is determined uniquely.
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Furthermore, the upper surface of the upper cover 504, which
is to be the upper surface of the box 501, and the lower surface
of the lower cover 505, which is to be the lower surface of
the box 501, are provided, on the both end portions in the
longitudinal direction, with stack sustain portions 519 and
520 of a projection and a depression, which engage with each
other when two or more boxes are stacked. In this embodiment,
the upper surface of the upper cover is provided with the stack
sustain portions 519 and the projection of 520, while the lower
surface of the lower cover is provided with the stack sustain
portion 519 and the depression of 520.

The shape of the stack sustain portion on one end portion
side (on the right) and that of the stack sustain portion on
the other end portion side (on the left) are different from
each other. In this embodiment, as shown in Fig. 24 (a) and
Fig. 25 (a), the planar shape of projection and depression of
the stack sustain portion 519 on the right is set to a rectangle,
while the planar shape of projection and depression of the stack
sustain portion 520 on the left is set to a triangle.

The lower cover 505 and the upper cover 504 can be fit to
each other only when the planar shapes of projection and
depression of the stack sustain portions 519 and 520 coincide

with each other and thus different planar shapes of projection
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and depression would allowno fitting to each other. Therefore,
the direction of stacking the lower cover 505 and the upper
cover 504 is determined uniquely.

When the container according to the present invention is used
for transportation, the holder 502 is first inserted into the
axle hole of two or more disks D, D.. to arrange the two or more
disks D, D.. in a row to be held on the circumference of the
holder 502.

Then, the grips 513a and 513b of the holder 502 are fit into
the bearing portions 503a and 503b, which are provided on the
both ends of the lower cover 505, respectively. The shapes of
the grips 513a and 513b, which are provided on the both ends
of the holder 502, are different from each other and the
recesses of the bearing portions for receiving the grips 513a
and 513b are specified. Accordingly, this determines a unique
) direction of insertion of the holder 502 into the lower cover
‘ 505.

The small holes 518 of the grips 513a and 513b, which are
inserted into the recesses of the bearing portions 503a and
503b, fit into the projected pieces 507 in the recesses and
thus positioned. Moreover, being subjected to the pressure of
insertion of the grips 513a and 513b, the minute ribs 508 in

the recesses are deformed. This decreases the clearance of the
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grips 513a and 513b in the recesses, providing improved holding
stability.

Subsequently, the opening of the lower cover 505 is covered
with the upper cover 504. At this time, it is confirmed that
the shapes of the depressed portions of the stack sustain
portions 519 and 520 provided on the right and left of the lower

~ cover 505 are the same as those of the projected portions of
the stack sustain portions 519 and 520 on the right and left
of the upper cover. Then, the direction of the upper cover 504
is determined and stacked on the lower cover 505. Furthermore,
the shape of the right and left or the front and back of the
upper and lower covers can be made asymmetric by providing part
of the opening rim of the lower cover 505 and part of the opening
rim of the upper cover with a projected piece and a small hole
(either of which are not shown) for receiving the projected

‘) piece. The direction of combination of the lower cover 505 and
the upper cover 504 can thereby be determined uniquely.

After the direction of combination of the lower cover 505
and the upper cover 504 is decided, lowering the upper cover
504 causes the tongue end portion 509 of the upper cover 504
to be lowered along the backing plate 511 and warped due to
the resilience that it has by itself. Thus, at the distal end

thereof, the claw 510 is hooked by means of the hook portion
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512, thereby allowing the upper cover 504 to engage the lower

cover 505 detachably. The claw 510 on the lower rim of the tongue

end portion 509 is hooked, by so-called snap-fit, on the hook

portion 512 of the backing plate 511 of the lower cover 505,

thereby allowing the upper cover 504 to be coupled to the lower

cover 505. This allows the disks D, D.. held on the holder 502
) to be accommodated in the hollow portion of the box without
being in contact with the inner wall of the box 501.

When boxes in which disks D, D.. are accommodated or vacant
boxes are stacked, since the boxes cannot be fit to each other
unless the planar shapes of projection and depression of the
stack sustain portions 519 and 520 coincide with each other,
the boxes on top the other can be aligned in the same direction
by themselves. Consequently, the holder 502 inside the box 501
should be naturally aligned in the same direction. Furthermore,
in Fig. 24, the lower cover 505 is provided, on the both sides
of the center on the lower surface thereof in the longitudinal
direction, with a mark 521 for center positioning by the
depressed portion.

When the container according to the present invention is
employed for use in manufacturing processes, the upper cover
504 can be removed from the lower cover 505 to be moved on work

lines. At this time, the mark 521 that is provided on the lower
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cover 505 can be used as a center positioningmark for automatic
devices in the work processes. Moreover, the shape of the
depressed portions of the stack sustain portions 519 and 520
can be used as a mark for checking the direction of flow of
the line.

According to embodiment 5 of the present invention as
described above, the container comprises the combination of
the box and the holder. The condition of the disks accommodated
inside the box can be easily checked from outside by making
the box of a transparent resin material. In addition, the box
is adapted to suspend the holder in the hollow portion thereof
to prevent the circumference rim of a plurality of disks that
are held on the circumference of the holder from being brought
into contact with the inner wall of the box. This prevents the
disks from being damaged and thus eliminates unusable portions
of the disks, thereby ensuring a large storing area.

Furthermore, the box is a combination of the upper cover and
the lower cover, which are detachably coupled to each other
by snap-fit and facilitate putting the holder into or taking
it out of the box. Moreover, a holder can be suspended in the
box in a unique direction when accommodated in the box, and
boxes stacked on top of the other canbe aligned in one direction.

Accordingly, when automating operations by means of a robot
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such as putting the holder into or taking it out of the box,
holding disks on the holder, or attaching disks to and detaching
disks from the holder, the handling operations can be

standardized.

INDUSTRIAL APPLICATION

According to the disk holder of the present invention as
described above, the switching between the expansion and the
contraction of the cylinder can be carried easily, thus
providing increased stability in holding disks.

According to the disk container of the present invention as
described above, the disk container is stored the disk holder
for holding disks, and can use for transportation or

manufacturing process.
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1. A disk holder wﬁich comprises a first core and a second
core, which is insertable into an axle hole of a disk, for
supporting a plurality of disks at intervals in a row,
wherein the respective cores are members having a given
length with a generally U-shaped cross section and combined
to oppose each other so that adjustment by exﬁansion and
contraction of the cores can be carried out between an
(j) expanded diameter position and a contracted diameter

position,

the expanded diameter position is a position where an
inner diameter of an axle hole of a disk is supportable by
pa;t of a circumference surface of the holder,

the contracted diameter position is a position where
the holder is insertable into and withdrawable from the
axle hole of the disk,

rows of supports and guides are provided on an outer

h‘. ggrface cf each of the cores,

the guides form flutes for supporting disks at
predetermined intervals by receiving the disks one by one
inbetween the guides, and

the supports comprise rows of projections for supporting

the inner diameter of the axle hole of each of the disks by
multi-point support.
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Lom the cores has leg portions and a curved surface portion,
the leg portions are formed in a p2ir and combined so
that the leg portions of the first core are sandwiched
inbetween the leg portions of the second core to enable the
adjustment of expansion and contraction with respect to
each other,
the curved surfaces of both cores are portions to be
(i) aligned with the inner diameter of the axle hole of a disk
at the expanded diameter position, and
the rows of supports and guides are formed on the

curved surface of each of the cores.

3. The disk holder according to Claim 1 or 2, wherein the
first core has two rows of supports, and the second core
has one row of supports.
) -
4. The disk holder according to Claim 3, wherein each of
the rows of the guides is formed on both ends of the curved
surface portion of each of the cores,
the supports of the first core are formed in the flutes

inbetween the guides of each of the rows, and
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5. The disk holder according to Claim 1 or 3, wherein the
supports of the second core are provided with resiliency,
and at the expanded diameter position of both the cores,
the supports of the second. core are for supporting the

inner diameter of the axle hole of the disk against their

resiliency.

6. The disk holder according to Claim 5, wherein the

supports of the second core utilize the resiliency of the

material of the core.

7. A disk holder which comprises a combination of a first
core and a second core and a cam actuator, which disk
holder is insertable intoc an axle hole of a disk, and which
is for supporting a plurality of disks at intervals in a
row, the first and second cores each are members having a
given length with a generally U—shaped cross section and
combined to oppose each other so that adjustment of
expansion and contraction of the cores can be carried out
between an expanded diameter position and a contracted
diameter position,

the expanded diameter position is a position where an
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the holder is insertable into and withdrawable from the
axle hole of the disk.
rows of supports and guides are provided on an outer
surface of each of the cores,
the guides form flutes for supporting disks at

predetermined intervals by receiving the disks one by one

(i) inbetween the guides,
the supports comprise rigid supports and elastic
supports, the rigid supporte are contactable with part of
the inner diameter of the axle hole of each of the disks,
and -
the elastic supports have'deflectivity and are
deformable by being subjected to load and are for providing
a repulsive force when deformed against the inner diameter
of the axle hole of the disk, the cam actuator is for
insertion into an opening on both ends of the combination
of the first core and the second core, and is slidable in
and out to change the combination of the first core and the
second core into the expanded diameter position and the
contracted diameter position, and
the first core and the second core being not provided

with an opening for letting out dust particles produced by
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cam actuator.

8. A disk holder which comprises a combination of a first
core and a cam actuator, which disk holder is insertable
into an axle hole of a disk, and which is for supporting a
plurality of disks at intervals in a row, wherein the first
and second cores each are members having a given length

(i) with a generally U-shaped cross section and combined to
oppose each other so that adjustment of expansion and
contraction of the cores can be carried out between an
expanded diameter position and a contracted diameter
position, the expanded diameter position is a position
where an inner diameter of an axle hole of a disk is
supportable by part of a circumference surface of the

holder,

the contracted diameter position is a position where the
holder is insertable intc and withdrawable from the axle
hole of-the disk,

rows of supports and guides are provided sn an outer
surface of each of the cores,

the guides form flutes for supporting disks at
predetermine intervals by receiving the disk one by one
inbeteween the guides,
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the elastic supports have deflectivity and are
deformable by being subjected to lcad and are for providing
a repulsive force when deformed against the inner diameter
of the axle hole of the disk,
wherein the cam actuator has cam flutes and is coupled
slidably to the first core,
the cam flutes being for receiving cam pins protruding
toward an inner surface of the second core and for
expanding or contracting the combination of the first core
and the second core in accordance with displacement of the
cam actuator into orxr out of the holder,
and
the first core and the second core are coupled via the
cam actuator to each other without an opening provided on
outer surfaces thereof.

9. A disk holder which comprises a combination of a first
«

core and a second core and a cam actuator, which disk

holder is insertable into an axle hole of a disk, and which

is for supporting a plurality of disks at intexrvals in a

row, wherein the first and second cores each are members
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between an expanded diameter position and a contracted

diameter position,

the expanded diameter position is a position where an
innexr diameter of an axle hole of a disk is supportable by
part of a circumference surface of the holder,

the contracted diameter position is a position where the

i‘) holder is insertable into and withdrawable from the axle

hole of the disgk,

rows of supports and guides are provided on an outer
surface of each of the cores,

the guides form flutes for supporting disks at
predetexmined intervals by receiving the disks one by one
inbetween the guides,

the supports comprise rigid supports and elastic

supports, the rigid supports are contactable with part of

‘\—1

the inner diameter of the axle hole of each of the disks,
and

the elastic support§mﬁave%§eflectivity and are
deformable by being subjected to lcocad and are for providing
a repulsive force when deformed against the inner diameter
of the axle hole of the disk,
wherein each of the rows of guides is formed on both end
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10, : the supports of the first core being rigid supports and
formed in the flutes inbetween the guides of each of the
rows, the supports of the second core being elastic
supports and are thin ribs formed inbetween both rows of

guides.

10. A disk holder which comprises a combination of a first
ii) core and a second core and a cam actuator, which disk
holder is insertable into an axle hole of a disk, and which
is for supporting a plurality of disks at intexvals in a
row, wherein the first and second cores each are members
having a2 given length with a generally U-shaped cross
section and combined to oppose each other so that
adjustment of expansion and contracticon of the cores can be
carried out between an expanded diameter position and a
contracted diameter position,

the expanded diameter position is a position where an
inner diameter of an axle hole of a disk is supportable by
part of a circumference surface of the holder,

the contracted diameter position is a position where the
holder is insertable into and withdrawable from the axle
hole of the disk,

rows of supports and guides are provided on an outer
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predetermined intervals by receiving the disks one by cne
inbetween the gﬁides,
the supports comprise rigid supports and elastic
supports, the rigid supports are contactable with part of
the inner diameter of the axle hole of each of the disks,
and
the elastic supports have deflectivity and are
(—) deformable by being subjected to load and are for providing
a repulsive force when deformed against the inner diameter
of the axle hole of the disk, wherein the first core has
elastic supports in addition to the rigid supports, and

the elastic supports formed on the first core are thin

ribs dispersively formed on the resilient portion.

11. The disk holder according to Claim 7 or 10, wherein

- the elastic supports of the core utilize the resiliency of

the material of the core.

12. A disk holder which comprises a first core, a second
core, and a cam actuator, which is insertable into an axle
hole of a disk, for supporting a plurality of disks at
intervals in a row, wherein the first and second cores each
are members having a givenllength with a generally U-shaped
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contraction of the cores can be carried out between an
exparided diameter position and a contracted diameter
position,

the expanded diametexr position is a position where an
inner diameter of an axle hole of a disk is supportable by
part of a circumference surface of the holder,
the contracted diameter position is a position where the
(i) holder is insertable into and withdrawable from the axle
hole of the disk,

rows of supports and gquides are provided on an outer
surface of each of the cores,

the guides forming flutes for supporting disgks
at predetermined intervals by receiving the disks one by
one inbetween the guides,

the cam actuator being supported by the first core and
insertable movably into a cylinder of the holder, into
which the first and second cores are combined, in the
longitudinal direction, supporting the ;econd core at two
or more points, keeéing thq cores parallel to each other,
and switch the combination of the first core and the second
core between the expanded diameter peosition and the
contracted diameter position; wherein the cam actuator is
insertable from an opening in one end of the cylinder of
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13. The disk helder according to claim 12, wherein the cam
actuator has at least two or more cam grooves in the
longitudinal direction,

each of the cam grooves being for receiving ¢am pins
projecting on the second core, guiding the cam pins
(:) simultaneously by means of displacement of the cam actuator
in the cylinder of the holder, and moving the second core
to the expanded diameter position by pushing the second
core while keeping the second core in parallel to the first
core or displacing the second core to the contracted
diameter position by retracting the second core from the
expanded diameter position while keeping the second core in

parallel to the first core.

14. The disk holder aécording to Claim 13, wherein the cam
. actuator comprises a knob and a shaft, the shaft being
insertable into the cylinder of the holder, into which the
first and second cores are combined, along generally the
entire length thereof, and
the cam grooves being formed at least on a central
portion and on both sides on the right and left of the
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15. The disk holder according to Claim 14 wherein

on an end portion on a side of the cylinder of the holder

where the cam actuator is not inserted, a grip

corresponding to the knob of the cam actuator is integrated

with the first core.

(i) 16. The disk holder according to Claim 13, wherein
the first and second cores each have leg portions and a
curved surface portion connecting between both the legs,
each of the leg portions being a bar member having a given
length with a generally U-shaped cross section,

the rows of guides of the first core are formed in the
shape of an arc on the circumference of the curved surface
portion, while the rows of guides of the second core are
formed at both ends of the curved surface portion,

the second core has additional supports, the supports
being for supporting the inner diameter of the axle hole of
the disk and are thin ribs forﬁed on the curved surface

portion between the rows of guides of the second core.

17. A disk container having a combination of a box and a

holder, wherein
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claims 1 to 16 and is for holding a plurality of disks in a
row by being inserted into axle holes of the disks, and
both ends of the holder being suspendable in the hollow

(j) portion of the box by being supported on the bearing
portions of the box, and the disk held on the holder being

thereby accommodated in the hollow portion of the box

without being in contact with an inner wall of the box.

18. The disk container according to Claim 17, wherein
the bearing portions are recesses which are formed opposite
to an opposing rim of the box,

() the holder has grips on both ends thereci, an§ the grips
engage with the recesses of the bearing portions to prevent

them from being turned.

19. The disk container according to Claim 18 wherein the
shapes of the grips provided on the both ends of the holder
are different from each other, the shabéé of the recesses
provided on the bearing portions of the box are set in
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direction of insertion of the holder into the box is

uniquely determined.

20. The disk container according to Claim 17, wherein
upper and lower surfaces of the box are provided with stack
sustain portions, formed on both end portions lengthwise,
comprising projections and depressions to be fitted to each
other when two or more boxes are stacked on top of the
other,

a shape of a stack sustain portion on one end side and
that of a stack sustain portion on the other end side are
different from each other, and the direction of stacking a

lower box and an upper box is uniquely determined.

21. The disk container according to Claim 17, wherein

the box has a combination of an upper cover and a lower
cover, the upper cover and the lower cover are containers
with one surface thereof opened,

the upper cover forms an upper surface of the box, while

&
the ‘Tower cover forms a lower surface of the box,

)
'.'5‘ .
respectively, the upper cover and the lower cover are

N
f

1

coupled detachably to each other, with the opening rims
opposed to each other, in order to form a sealed hollow
container, and
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the bearing portions are provided on part of the
opposing opening rims of the lower cover so as to face each

other.

22. The disk container according to Claim 17, wherein

the upper cover and the lower cover have a claw on one
cover and a hook portion on the other cover, and

the upper cover and the lower cover are coupled detachably

to each other by hooking the claw to the hook portien.
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