23 Ndvenber 2005 DI SK CARRI ER W TH SPI NDLE RELATED_APPLI CAT Thi s
application clains the benefit of U S. Provisi OMMN&

60/ 309, 195, filed on July 31, 2001, which is hereby incorporated herein by
reference. FIELD OF THE I NVENTI ON The present invention relates to a

contai ner configured to hold a particular article or set of articles or
material. In particular, the present invention relates to a disk carrier

or container having a spindl E;ﬁﬁill!'. rotect conputer
conponents such as magnetic élgﬁ(sh uri n%qghﬁgg?g@gﬁfl ng or transportation
process. BACKGROUND OF THE | NVENTI ON Cont ai ners for magnetic di sks protect
t he di sks from danage during st = 2@& e . One kind of
conventi onal contai ner corrprise}gél;ggﬁe lLZ)b 'bn, a top cover, and a
bot:_om cover, eathiEinfﬁdatﬁﬁpal?ﬁﬁs?hl’_;e byndﬁﬂjcﬂ'tCUi&)WrBﬁEidhﬂgA 1tuaﬁ6:gsr$@tte .
portion is i or rigid plastic, suc S car bonat e.
has el ongat e%@%i%éﬁlquoqrﬁgx ﬁe%s@na’%ﬁgr‘ﬂ’%&w ’9°Q5W'P‘ﬁ€%€fﬁg‘iryy'b@¥“’i‘?%ns and
curve inwardly on the bottom portions to an open bottom vertical end
wall's with U shaped contoured t%ﬁf and_an olgen top and open bottom The
top cover may be formed of pol FE-DOEEHE YENHON sinmilar injection grade
polynmers. It is s : . t Lon and
mﬁﬁsérﬁ :ﬁ%hsmrgms F Cg%g"’gt’ﬂ{%ﬁdg‘?% aSaRRular

to continuously a wth the side walls an n s, and ‘typically
snaps onto aagiglecdt sgt obarticles or materiaheln particulasnthe (presentcinvention yelates tme our s i n
the end wal |l §; . . 0 L I s the
top cover aﬁgk}?ﬁgﬁ%ﬁcﬁﬁ@%’@ﬁnﬁégp %f]{ea#w F“gg" sﬂﬁ'gsﬁerpgm{r?tggn&éa étse?and S
frictionall ycompaente duahras madgeetopdisks hotinpamahufadtaringar senspertatoreprmpiess of thi s
kind of container are found in U S. Patent No. 4,557,382 and U.S. Patent
No. 5, 253, 755. These kinds of carriers secure disks by engaging the disks'
peri pheral edges. ConsequeBACKGREUNDEOR THHINVENTADNOoCccur when a cont ai ner
housing the disks.is . suhject to a.jolt or shqck.,.Mregover, contact between
t he Cagsett e and ?ﬂ'zma?rg rw&@eﬂg%rpécggct tf?e 813 s from damage during storage

and shipment. One kind of conventional container comprises a cassette portion, a top

cover, and a bottom cover, each formed separately by injection molding. The cassette
portion is integrally formed of a rigid plastic, such as polycarbonate. It has elongate
side walls that extend vertically on the upper portions and curve inwardly on the
bottom portions to an open bottom, vertical end walls with U-shaped contoured tops,
and an open top and open bottom. The top cover may be formed of polycarbonate, or
many similar injection grade polymers. It is shaped to follow the contours of the
cassette portion and to continuously align with the side walls and end walls, and
typically snaps onto a catch at or rests on the lower end of the U-shaped contours in
the end walls. The bottom cover may be formed of a similar polymer as the top cover
and is generally rectangular and tray shaped. It engages and is frictionally retained on
the open bottom of the cassette. Examples of this kind of container are found in U.S.
Patent No. 4,557,382 and U.S. Patent No. 5,253,755.

These kinds of carriers secure disks by engaging the disks' peripheral edges.
Consequently, damage to disks can occur when a container housing the disks is
subject to a jolt or shock. Moreover, contact between the cassette and the disks may

encourage



1 23 Novenber 2005 plastic particles or other pagéiéulationiﬁgﬁnigrate to
the disks. Thus, as an alternative, a second Ki = L may be used
to house and protect the disks, one that inplements a spindle that passes
through the central aperture of the disks. A rather sinple exanple of a
disk carrier having a spindle is disclosed in Tajima, U S. Patent No.
4,826, 005, Packagi ng of Information Recording Media, wherein an elongate
menber suc S a _pipe used. er .di sk er s USepf | t e
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rrenbers used to ef fec di spl acene two el ongate, dianetrically opposed
ar cuat e suhasdhe spindip casbesiagd forﬁmlypaasnhmualethe apertuen et al . di scl oses

first a cam bar,. havin n _oval SrS8 t t al ong
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lift bar that
desired, complex mechanical means have been devised and incorporated into spindies to

both expand and contract them diametrically. Examples of these spindles are Benz, U.S.
Patent No. 4,779,724, Support Structure for Annular Magnetic Recording Disks; Hansen
et al., U.S. Patent No. 6,116,416, Magnetic Hard Disk Transportation System and
Method;, Hyakusoku et al., U.S. Patent No. 6,138,824, Hard Disk Carrier; and Nakamura
et al., U.S. Patent No. 6,382,413 BI1, Disk Holder and Disk Storage Device. In brief,
Benz et al. disclose two elongate, axially aligned cam actuating members used to effect
displacement of two elongate, diametrically opposed arcuate support members away from
each other. Hansen et al. discloses first a cam bar having an oval transverse profile that,
when rotated along its longitudinal axis, either expands or contracts two diametrically
opposed capture bridges, and second a four piece spindle having an internal lift bar that
causes the outer pieces to expand outwardly when a wedge is forced under the lift bar.
Hyakuscku et al. discloses spreading diametrically opposed half cylinders using a release
means including a collet and coil springs. Nakamura et al. discloses using a cam actuator

to spread two diametrically opposed and interconnected bars having U-shaped transverse



causes the outer pieces to expand outwardly whe d ﬁ is¥é§$ced under
the lift bar. Hyakusoku et al. discloses spreagﬁgéﬂgﬁg L |y opposed
hal f cylinders using a release neans including a collet and coil springs.
Nakanura et al. discloses using a camactuator to spread two dianmetrically

opposed and i nterconnected bars having U shaped transverse 2 23 Novenber
2005 profiles. In each of these patents, the neans for expandi ng and
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forma chanber to enclose disks and constrain a spindle in place in the
chanber. enurepnentl eltiwould durthasher adventageansgdithel spipdlet wemdo dravp ar minimal
cylinder sections joined by a hinge so that the spindle, can be ved ,into
=Y cont r ac PaESEAT, PEHERE miReCe) TRRERRE s hmodR 8 pRSicSIEP, GEeR 6% e ok
or into agontaieanded position to contact the inner perinmeter of the disk
and secure the disk. The present invention provides a disk carrier or
container wwth a spindle to house and protect disks having an inner
perimeter defining a centrallagﬁi ﬁﬁﬂzﬂ#§ﬁrﬁ§6 i er can be constructed
so that disks housed insicke% e dégﬁq%grrler renalnﬁﬁree and clear of the

wal I's of the difhe digk carsier with épindle dongprives ah oblenishélhincllidivlg amnoppedrportion

jolted or shocked, thus educi ng the am)un} of d ma%e to the ou&_er ri of
the di sks @ 19T pertisp thpt connect together to form a chamber to enclose disks an

constrain a spindle in place in the chamber. The spindle further comprises elongated

portions or partial cylinder sections joined by a hinge so that the spindle can be moved
7 into a contracted position to freely pass through a central aperture of a disk or into an
expanded position to contact the inner perimeter of the disk and secure the disk.

The present invention provides a disk carrier or container with a spindle to house
and protect disks having an inner perimeter defining a central aperture. The disk carrier
can be constructed so that disks housed inside the disk carrier remain free and clear of the
walls of the disk carrier, even in the event that the disk carrier is jolted or shocked, thus
reducing the amount of damage to the outer nms of the disks and the amount of
particulation transferring from the outer shell of the container, or otherwise being
attracted, to the disks. The spindle can be contracted to pass through the central aperture
of one or a plurality of disks and expanded to secure the disks in place. Because the
spindle uses a hinge instead of a more complex mechanical means, it is easy to
manufacture at a significantly lower cost and can be made of a material, such as a molded

plastic, that is resistant to deterioration in a caustic environment, Moreover, because the



particulation transferring fromthe outer shell he contajner, or
otherwi se being attracted, to the disks. The s eoLen ntracted to
pass through the central aperture of one or a plurality of disks and
expanded to secure the disks in place. Because the spindle uses a hinge

I nstead of a nore conpl ex nechanical neans, it is easy to manufacture at a
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the el ong@bgitiBA! AAdP 85 aP RASYp 65 Hé" SutéVSitfabed OF iHeCat 18448 two elongate portions
contact the inner perimeter of the disk when the spindle is in the expanded position. The
spindle may be used without the outer shell.

Preferably, the spindle has two elongate portions joined by a living hinge and the
expanded position causes the transverse profile of the elongate portions to form an open
circle, so the outer surfaces of the elongate portions apply pressure evenly to the inner
perimeter where it contacts the spindle, thereby maximizing contact between the outer
surfaces and the inner perimeter and minimizing the pressure needed to secure the disk
and the likelihood of damaging the disk. Also preferably, the transverse profile of each
elongate portion is convex and the convex transverse profiles open towards each other
when the elongate portions are joined by the hinge. Multiple pairs of elongate portions
may be joined together by hinges if multiple pairs of elongate portions are present.

In operation, a disk carrier including a lower portion having a lower portion
inside, an upper portion having an upper portion inside, and a spindle having a hinge and
a plurality of receiving regions is used by contracting the spindle so the spindle may

freely pass through the central aperture of at least one disk. Each disk is serially aligned



perimeter where it contacts the spindle, thereby I mzjn gtact bet ween
the outer surfaces and the inner perineter and %ﬂﬁﬁﬁ¥¥éﬁ%€gﬁﬁ—pressure
needed to secure the disk and the |ikelihood of damagi ng the disk. Also
preferably, the transverse profile of each elongate portion is convex and
the convex transverse profiles open towards each other when the el ongate
portions are joined by the hinge. Multiple pairs of elongate portions may
be joined together by hinges if nultiple pairs of elongate portions are
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constrain the spindle inside the upper and | ower portions. Those skilled
in the art are aware that these steps may be perforned as effectively in

other orders as well. B Figure 1 is a
perspective view of a di gﬁggﬁﬁf%&gﬁgﬁdﬁﬁWerred enbodi ment

of the present Figuentiisna pérgpectiv® view aofperdigie ciairied xdcording tb Nhe hsrefepral
portion of the, disk carrier of Figure Figure 3 is a perspective view of the
spi ndl e ofemipdineatof ?P‘i‘é?m(’a‘?"eppgfﬁrre 1. Figure 4 is cut-away view of the

di sk carrier OfpiEh@YW & d persBotEidk Wiy | | a2 Foendes @
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taken at Iiine A-A. Figure 7 is a bottomview of the spindle of Figures 5
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Figure 4 is cut-away view of the disk carrier of Figure 1, revealing the spindle and
a disk.

Figure 5 is a top plan view of a spindle.
Figure 6 is a cross-sectional view of Figure 5 taken at line A-A.
Figure 7 is a bottom view of the spindle of Figures 5 and 6.
Figure 8 is a cross-sectional view of the spindle of Figure 7 taken at line B-B.
Figure 9 is a side view of a partial cylinder section of Figures 3-8.
Figure 10 is an end view of the spindle of Figures 3-9 in contracted position.
Figure 11 is an end view of the spindle of Figures 3-9 in expanded position.
Figure 12 is a perspective view of a docking system for removing the spindle

from the disks.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The preferred embodiment relates to a disk carrier having a spindle and a method
for using the disk carrier, in accordance with the present invention. The disk carrier is
used to house and protect disks 100 having an inner perimeter 104 defining a central

aperture 102, as shown in Figures 3 and 4.



Figure 9 is a side view of a partial cylinder section of, Fi s 3-8.
Figure 10 is an end view of the spindle of Fi gurM" L act ed
position. Figure 1 1 is an end view of the spindle of Figures 3-9 in
expanded position. Figure 12 is a perspective view of a docking system for
renoving the spindle fromthe disks. DESCRI PTI ON OF THE PREFERRED

EMBODI MENT The preferred enbodi nent relates to a disk carrier having a
spindle and a nethod_ for using the disk carrier, in accordance with the
present i nvent i1, prefesrediembadimentcof the disksearmieno 19 somprisescar puter shelliands 100
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Those skilled in the art are also aware that there are nmany” ways in
t o connecpolypasboraisr pelypropyiene? palydsteherupther spitatlé ol@dersskndwmdo those
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in the chanber 32. Preferably, this structure is a V-shaped wedge
fitting the bottom rim 30 inside the top rim 26 or using latches. Either the lower portion
ends 34 or the upper portion ends 36 or both have a structure for trapping or clamping or
constraining a spindle in the chamber 32. Preferably, this structure is a V-shaped wedge
38 positioned on each lower portion end 34 near the top rim 26 and pointing toward the
lower portion opening 27 or upper portion 28. Either gravity and/or engagement with the
spindle 40 can be used to hold the spindle 40 on the wedges 38 or the upper portion 28
may have structure such as a tab to keep the spindle 40 on the wedges 38 once the
portions are connected. Alternatively, the wedges 38 may be similarly positioned on the
upper portion 28. Another alternative is using tabs on the lower portion 22 and the upper
portion 28 that in combination clamp or trap the spindle 40 in place. Another alternative
is providing recesses in either or both portions.
As shown in Figures 3-10, the spindle 40 is cylindrical, being further comprised
of two elongate portions or partial cylinder sections 42 and 44. Although disks on the
spindle 40 may also rest against the outer shell, preferably disks housed therein on the
spindie 40 remain free and clear of the outer shell even when the disk carrier is jolted or

otherwise shocked or stressed. These sections are also injection molded from polymers

such as polycarbonate, polypropylene, polyester or other suitable polymers known to




38 positioned on each | ower portion end 34 near top [ri and pointing
toward the |ower portion opening 27 or upper pofER@yesten r gravity
and/ or engagenent with the spindle 40 can be used to hold the spindle 40
on the wedges 38 or the upper portion 28 may have structure such as a tab
to keep the spindle 40 on the wedges 38 once the portions are connected.
Alternatively, the wedges 38 nay be simlarly positioned on the upper
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aperture e disklofilthe spindle 40. Preferably, when the spindle 40 is in the expanded position

62, the transverse profile 48 of the spindle 40 forms an open circle 64, resembling a pie

with a piece missing, providing for continuous and maximum contact between the outer

surfaces 52 and the inner perimeter 104, thereby reducing the pressure needed to secure

the disk and the likelihood of damaging the disk. To position the spindle 40 in the outer

shell 20 of the preferred embodiment, the spindle 40 is placed over and pushed

downwardly onto the wedges 38 of the lower portion 22 to engage the wedges 38 at the

spindle’s ends 66, which forces the spindle 40 into the expanded position to secure any

disks that were put on the spindle 40. The spindle 40 may be electrically conductive to

carry static charge away from the disks. The lower portion 22, at least between the

spindle 40 and its bottom surface 24, may also be electrically conductive to carry static

charge from the spindle 40 through the bottom surface 24 to a grounded surface.

Altematively, electrically conductive strips may be used on the spindle 40 to carry charge

away from the disks and/or the lower portion 22 to carry the charge from the spindle 40

to the bottom surface 24 and the grounded surface. The hinge and the elongated portions

may be integrally molded components.



and when the spindle 40 is opened to an expanded ition 6 0 he outer

surfaces 52 of the spi-ndle 40 fit snuggly agalH@giéﬁggﬁﬂﬂéiigérineter 104
of the disk to frictionally secure the disk on the spindle 40. Preferably,
when the spindle 40 is in the expanded position 62, the transverse profile

48 of the spindle 40 forms an open circle 64, resenbling a pie wth a
pi ece m ssing, providing for continuous and maxi num cont act between the

outer surfaces_52 and the inner peri t her eby reducing the
pressure needed!#% SR '&rl@aytbﬁewmog'sdﬁnt & Chakk ST ooRe of SeTRlgVAYS- t e
di sk. To nasidit el 4ies &mwf?ed%mrahé Hﬁ’tcpéﬂeﬁ pushegn?g M&wm&&w&d

enbodi nent,; the spindle 40 1s placed over y onto the
wedges 38 romovhg theepindbo frono the2disko éﬂ@a@ﬂvtheamﬂmtgasnﬁ%gﬁetllﬁeﬂwskmwedl e's

ds 66, which f th [ 4 t
oy di skeich ofBEcbgl Ptehadsittha B dericig BERiicre. Brd i gpiadS i Be” ©
el ectri caliiedcRadURt Weag ésoanmweye@ﬁﬁ itfe iﬁ%f gAY tild Sifet Ef‘etiﬂ SfitPacted)®

| ower portion 22, at Ieast bet ween the spind 40 and Its fom surt ace
24, may alasd r@aowd&omnbeﬂllslys @m@hctkay@legnﬁmm@c oftthe puter sltté}r ge fromthe
splndle 40 thrqﬁgh t bottoglsurface 24 to a nded Suf. face

Al ternatively, foé’al"\ Jisk o FAvTigY ARpdy ‘EPglapﬁnﬂék? "?ﬁséd iying; hinse ot e 40

to carry ghaalfy ofMBY ald RiFeivitgy fHghdns i8S by Chftrd B the SpintiRNs thel Dirkdlé I' Y
t he charge froﬁ;the spindle 40 to the botton1surf2%e 2§§an ?heeégbunded

surface. TRy firely@ashthrevgh tieaegtiakapepore pﬁntsleaﬁaanebbsk niBagh aliskyisrsetial

conmponent er 2005 Th ndl e rempved,fromthe di,sks
s hg ones‘%*ﬁ’z%%%étﬁ% (3§ eia S0, BB0s Rn ecsplus R RRIGd GiPepiig siithe
outer s heldhskamﬂthar&pﬁmd; om s?um@rstpokhﬁhe@bh@m Wedges o fRYVIoR&r bBRIARIMEL ©
fromthe disks, Alternativ as shown in Figure 12, the |ower portion of

the out er CBkEshelhand thejewes : 1l ynper Bodionp gro geanentedogether tonarmiachaients e
can be r portion of the
out er shelpéﬁg%%%%g%%ggm an Pgﬁgﬁt rgﬁfpﬁiﬁﬁpgégk@ﬁﬁbugh a keyhole in

the side of thelltheugh thégirtferred eatbedanemnof the dliskk cartier iveith ispitildled has) béen
ribs and receivin

spi ndl e havi ng l'ivin hlnge nd a lurality of
r egi ons | desraded Wred’&n‘gﬂi’f’\%ﬁ é‘B& Yaratiens ¢aRcbes made|ap tﬁﬁyscweee? {henass
through t fveafith isthteRBE foWefietined by HRAQAnRHerdth SK-  Each disk is serially



aligned with a receiving region on the spindle and.the sgin&!s i s expanded
to secure each disk on the spindle. The spindl LY onto the
wedges of the |lower portion of the outer shell and the | ower and upper
portions are connected together to forma chanber to enclose the at | east
one di sk and constrain the spindle in the chanber. Al though the preferred
enbodi nent of the disk carrier with spindle has been described herein,
nuner ous changes and vari ations can be nmade and the scope of the invention
is intend WEHIGE ISTEBABMEIe cl ai ms herein. 8 23 Novenber 2005 THAT
VHCH IS CLAIMED: 1 A disk carrier for housing a plurality of disks, each
di sk having an inner perinmeter defining a central aperture, the disk
carrier conpri siniskigan@ertfor haliald a plialdy SPUIARS, Bach BRk Ru{iRE ahihdr peRifRid S NY
an upper portion having a bottomrimdefining an upper portion opening and
a | ower pdlefiniig hegntabanertve, the diskiedrriar epmprisiegvar outposhelland @spinidley, t he

ti d | ' i d and d to. connect. .
toethor at their ri e L ehifPaRBRing A PpCRofbh BATRE et BtS dctaipe
the spindl e in dnoheppehpohiivh opeathgt 4Rl 5 Rivel RoreOTRAVIELE 8 rith defAwl 4 Wver

el ongate portions, each having a |ongitudinal dinpension, a convex
transverse profRariion gpening dhe upperawgaen and Myvartpertionoerpifigumdnand arangaditon,

and an outer s ; Ik RO N from.e of, a pair of
fhe at I oast rionres sofbuhrdh b i o ktnllh UPadfla BENRAIORC BorES B BN, ¢
of el ongate pahe sgindleap dre chaiwber)andach ot her, wherein the spindle has a
contracted position ,and an expanded_position so the spindle may freely
pass through the ceth?ﬁ%lpg]ﬁﬁémﬂjﬂﬁ%d‘bf a di sk when the spindle is in the

contracted position and §oid.be oargaiga&.e ﬂ%"rt% | esieflf hhiifie €Ot dinal
portions forman open circle and the terr sUrthace of 8ach elongg e
portion fits conti nubmshsiomna commergdtanseges psdfileheat ilemsenwpeedgert #ongfthd he
di sk when the hinge s {ula ta?ﬁ .

longitudinal dimension, and an outer surface;

a living hinge joining an edge from each of a pair of the at least
two elongate portions so the transverse profiles of the pair of elongate
portions open towards each other, wherein the spindle has a contracted
position and an expanded position so the spindle may freely pass through
the central aperture of a disk when the spindle is in the contracted position
and so the transverse profiles of the elongate portions form an open circle
and the outer surface of each elongate portion fits continuously and
snuggly against the inner perimeter of the disk when the hinge is in the

expanded position.

2. The disk carnier of claim 1, wherein disks housed therein remain free and clear of

the outer shell even when the carrier is jolted or shocked.

3. The disk carrier of claim 1, wherein the top portion, bottom portion, and spindle

are each made of a molded polymer.



expanded position. 2. The disk carrier of claiml, wherein disks housed
therein remain free and clear of the outer shel 3 carrier is
jolted or shocked. 3. The disk carrier of claim1, wherein the top portion,
bottom portion, and spindle are each made of a nolded polymer. 9 23
Novenber 2005 4. The disk carrier of claim3, wherein the nol ded pol ynmer is
selected fromthe group of polyners consisting of polycarbonate,

pol ypropyl ene, polyester, and any conbination thereof.. 5. The spindle of
clai m 1, wher ei Bhe idiskhtarger efidlaithe3,ewbergint 8¢ molded qedymereis seleoteyt fiohy the

nol ded co onen%t(sj. . The_ disk car iew{! %t.prlai méfp \Aﬁ?}’?mi n the spindle is
el ectri cal YR oW POPIRES €pns d?’s ROBSRIPOBRCH POGIPLIAKICRS, \DRdYesich ARd I Bwer
portion hagnbiRstidomeeeff ace and is electrically conductive between the
spindle and the bottom surface. 8. The disk carrier of claim1l1, wherein the
| ower portion has a bottom surface and an electrically conductive strip
connects the spindl e. and t.he bottomsurface..9. Th isk carrjer of claim
1, wherei n{'t hep’rul'b%éP"@Eer toltfo‘ﬁalgﬁdl’tﬁbeﬁe e hings Gﬂgelgﬁhe OW ERPEESHends
and the oppggtdly meldsd ednpomalsd i on each have a wedge pointing toward the
ot her portion, wherein the spindl e engages the wedges to hold the spindle
in the expanded position. 10. The disk carrier of claim1l, wherein the
upper portgon . i C have a t Sstructure.that in
conbi nat i oéri cl gfr'r%es&glgg&@\éf%%ﬁ%ﬁ% ?fo‘gﬁ‘ég‘é’m’iii’m&ﬁés ‘5’?‘2‘9"%‘ r?olnguc%‘fe' claiml,
wherein the spindle has a plurality of ribs to maintain separation between
the disks._12. The disk carrier of claim1, wherein to renove the spindle
fromthe di-sks, Thedisk pagrienat ¢Jaim | owhergin thedowerpartign bes 2 beftom surf;

di sks_and Ao ondliive HBRRR EYIRAIE and MWt irhlle. Ne sPINdl e 15

renoved fromt

8. The disk carrier of claim 1, wherein the lower pottion has a bottom surface and an

electrically conductive strip connects the spindle and the bottom surface.

9. The disk carrier of claim 1, wherein the upper portion and the lower portion each
have opposing ends and the opposing ends on a portion each have a wedge pointing
toward the other portion, wherein the spindle engages the wedges to hold the spindle in

the expanded position.

10.  The disk carrier of claim 1, wherein the upper portion and the lower portion each

have a tab structure that in combination clamps the spindle in place.

11.  The disk carrier of claim 1, wherein the spindle has a plurality of ribs to maintain

separation between the disks.
12. The disk carrier of claim 1, wherein to remove the spindle from the disks, the

bottom portion has a plurality of ribs to dock the disks and the outer shell has a keyhole
through which the spindle is removed from the disks.

10



23 Novenber 2005 13. A disk carrier for housing a pluralité 8E di sks, each
di sk having an inner perinmeter defining a centr : e disk
carrier conprising an outer shell and a spindle, the outer shel

conpri sing an upper portion having a bottomrimdefining an upper portion
opening and a | ower portion having a top rimdefining a | ower portion

openi ng, the upper portion and the |ower portion configured and arranged to
connect together to forma chanber to encl ose the di sks and support the
spindle in the chanber; and the spindle conprised of at |east two

oo B AL AR B R Rt AR S ke B B0y Bl e
joining an e@ﬁﬁhixfclﬁ aPefRsd hpRftu, B dislobartriae chpising Wa ka@ndall andor dpimils,
wherein the spindle has a contracted position and_an expanded position so

the spindl e theegpterrshell copwsisinganowiier PREICHCRRVING 2 HEEPPUIR RTININg A% RPRfen
the spindle s .in the. c r |14 o.at |
surfaces of P%rgoatoqggglgt %{Emﬁa@%gﬁd%ﬁ Zdn %%Eifl g drhﬁéo%cg?{% élg'tﬁ ﬁ@gegﬁ%ﬁgﬁbg;et{a?neter
of the di sk vfaing, hige Gpped @bRionsandrihé heve ppativtechnfigasidtindrarraagell tcheonspétnd| e
has a transverse profjle and the transverﬁgngrofil fornms an .open. circle

1 1

when the spi WeF&er do ifparm e chambes dogcnsdeset sk AndyusBPRAT theh spigtlicein the
surfaces of Eﬁh%lb&:?;idéﬂltﬁﬁgﬁﬂﬁlwyﬁﬂﬁgéﬁcﬁﬂd snuggl e fit against the inner
a disk.

peri meter of .
at least two elongated portions, each having a longitudinal dimension, at least

one edge along the longitudinal dimensions, and an outer surface;

a hinge joining an edge from each of a pair of the least two elongate portions,
wherein the spindle has a contracted position and an expanded position so the spindle
may freely pass through the central aperture of a disk when the spindle is in the
contracted position and so at least part of the surfaces of the at least two elongate
portions contact the inner perimeter of the disk when the spindle is in the expanded

position, and the spindle has a transverse profile and the transverse profile forms an

open circle when the spindle is in the expanded position, and wherein the outer

surfaces of the spindle continuously and snuggly fit against the inner perimeter of a
disk.
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