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This application clainms the benefit of U S. Provisional Application No.

60/ 309, 19%p0 wioh®ds on July 31, 2001, which is hereby incor poraises243es ei n by
reference. FIELD OF THE | 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 spind to ho nd protect conputer
conponents such as magneti cb&g@@gﬁqﬁ@vgﬂrrM&uri ng or transportation
process. BACKGROUND OF THE | NVENTI ON Contai ners for magnetic di sks protect
t he di sks from danage during stora and shi pnent. One ki nd of

conventi onal contai ner corrprls}gf<:L“§a]chIé§‘§’8{J£CeA 5 ion, atop cover, and a

bottom cover, eactyd appIREicHE PRMAL ﬂieYbé?ﬁéﬁt 'ZSEEI@S' @’Pov”.@érﬁl r)aq,ph;féﬁenqaéset te
portion is |nte%rall formed of a rigid plastic, such g@e carbonate It

has el ongat e00/E @5 fepd en fuhuil, 8QQleWéilcbé?th®é(lllP0§er9fﬁtﬂf@r% ¢i ons and
curve inwardly on the bottom portions to an open bottom verti caI end
walls with U shaped contoured tops, and an open top and open bottom The
top cover may be formed of polyEdy OENAERINENTIOhY sinilar injection grade
pol yners. e tion and
to conti nuousl y a % EQL\/CV{nt 8{109%]%@&0 ?st)&glrﬁ% and&m? t&?ﬁ%%f:ﬁ}@%{c 1y
snaps onto aart:@lt: ohsmof@rtwie@stsnamluat hin paptistar cthel pm%ertthlevenh@habmsl tg@antours in
the end wall ot iml [ as the
top cover (% erecﬁe‘}rogﬁn%p%gvé?gg %Bl:ﬂgle %EE ?d & hoa‘ﬁg aﬁ% p%ltetcpgo%rg?es and is
frictionall ycomqi‘oacmnfmicbas mignetiofisks doobg mnmmffadt&rmgamaampbmtlolipmnfﬁses 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. _ConsetuAUIgGRcdmgH?THEdNVENTm occur when a cont ai ner
P ﬁgstggste[] ,? ed;ﬁgsq%gan&?sg% rq%t&g}étg cfl les protec? thesdl(sjlgskfron'\l/%rar%ggeeéunng(?s.?(}rz?'g%t bet ween

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



encourage 1 WO 03/013973 PCT/ US02/ 24328 plastic particles or other
particulation to mgrate to the disks. Thus, as an alternative, a second
ki nd of cwotoaiom®r3 may be used to house and protect the di #kI/Usonessthat
i npl ements a spindle that passes through the central aperture of the
di sks. A rather sinple exanple of a disk carrier having a spindle is
disclosed in Tajima, U S Patent No. 4,826,005 Packaging of Information
Recordi ng Media, wherein an el ongate nenber such as a pipe is used. O her
di sk car rplaste mfecles meelthslt pfuut:ulate@ @pmrgnateso thendiskpoFlaus, ag)ams peraativet o
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and Met hod,; Hyakusoku et al., US. Patent No. 6,138,824, Hard Di s
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profile that, P pacing P ¢ allowing the sp y
pass through an aperture or snuggly fit against the edge of the central aperture when
desired, complex mechanical means have been devised and incorporated into spindles 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 B1, 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.
Hyakusoku 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



when rotated along its |ongitudinal axis, either expands or contracts two
dianetrically opposed capture bridges, and second a four piece spindle
havi ng arworBeusvas |ift bar that causes the outer pieces PCa/Eop24308
outwardly when a wedge is forced under the lift bar. Hyakusoku et al.
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part cal alrisnsiible, BAHRCY WatCr bR, iR it ReERR ke ie ai si
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and a lower portion that connect, together to form a .chanber to encl ose

di sks andnUBRsPh KRS sPATtSdFe MiRImZe d8ejanqunt ofhpstelation ereatadn By dhe ur t her
conpri ses.ghfpgated portions or partial cylinder sections joined by a

hi nge so that the spindle can be noved into a contracted position to
freely pass through a central aperture of a disk or into an expanded
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and a lower portion that connect together to form a chamber to enclose disks and

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

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 rims 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



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

di sk carrwerosios3ogy®l t ed or shocked, thus reducing the anowatr/ush2/elgesge to
the outer rinms of the disks and the amount of particulation transferring
fromthe outer shell of the container, or otherwise being attracted, to
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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



spindle may be used wi thout the outer shell. Preferably, the spindle has
two el ongate portions joined by a living hinge and the expanded position
causes t hwotisam®verse profile of the el ongate portions toPCorusoamepen
circle, so the outer surfaces of the elongate portions apply pressure
evenly to the inner perineter where it contacts the spindle, thereby
maxi m zi ng contact between the outer surfaces and the inner perineter and
m nimzing the pressure needed to secure the disk and the |ikelihood of
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Each disk is serially aligned 4 WO 03/013973 PCT/ US02/ 24328 wth a
receiving region on the spindle and the spindle is expanded to secure each

di sk on the spi'ndle. Ibeﬁ]ﬁ glrtteﬁ er the | ower portion
or the upper portion of Eﬂﬁﬁéﬁhﬁﬁgﬁﬁb%h :§4$¢N¢€ns are connected
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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 expé.nded 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 4 is cut-away view of the disk carrier of Figure 1, revealing the
spindle and a disk. Figure 5is a top plan view of a spindle. Figure 6 is
a cross-swotisomdls view of Figure 5 taken at Iine A-A  Fi @araisies2e bott om
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 spindl e of Tht grsfesedefibodimentpaftie dligkosirtierol0 cohpridee ahutés shelp@hgpect i ve

vi ew of a docking systemf remopvi ng the spindle fromthe disks.
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t he outer shelT 20 |ncludes a lower portion 22 and an upper portion 28.
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a | owner t|on 0 S|n port.i a bottom
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ends 36. VWhen the | ower tportlon 22 and the uptE1 portion %8 are properly
P 2}

connect edflat kpjlornayrface 2y feppetiing o Hlahpafacen Both nestensitpve relish sirediisgot he
disks 10 GraSilc! lofe aggg%awcha' Argnﬁge&mn Gholded | OB PGS OUIE" 31

20 can be an ape, ably it ener al cyll a | at
bott om supblacmbéhhté opolgmbpylee, golydster @uoﬂmcesmtalﬂetmlypﬂertsllamnhm/ehdsel i ef
structur e 5 Hed in the art. Those skilled in the art are also aware that there are many ways in
which to connect the lower portion 22 and the upper portion 28, such as frictionally
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
spindle 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



strengthen the portions, which are injection nolded from polyners such as
pol ycar bonat e, pol ypropyl ene, polyester or other suitable polynmers known to
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free and clear, of _the outer shell even when the disk carrier is jolted or
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ri bs 54 thespade Mﬁtﬁpgglatasalmtgk@rmpr pemanetgsi 191 of trodisintd fristienallysgeure

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, 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.
Alternatively, 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 elongatéd portions

may be integrally molded components.



regions 56 intermttently positioned between successive ribs 54 where the
di sks are secured on the spindle 40. A living hinge 58 connects the

parti al cwbbim@es97secti ons 42 and 44 al ong an edge 50 of eaalusszei®n so
that the convex transverse profiles 48 of the sections open towards each
other. Those skilled in the art are aware that other kinds of hinges can be
used, such as a conventional hinge, possibly having a plastic pin, or a

pi ano hinge. The distance dl 59 and d2 61 across each section are such
that when the FThe BfinGledBay Deakmoeel frondtheCAigks asihg dnpasti deverdl GAys.t IMhe

spindle freely passes throufg%rg1 the central aperture of a disk; and when the
spi ndl e atpindie 3pd disks ¢39 berhEsd fxora e Pishelb angmovedio wnpeert that pews o2 of

t he spind i gﬂﬂg i t i p rhg@& . f sk to
fricti onafﬁ/oél’gnegfctﬂrees% t elﬁﬁpggéodr}g%shenggjinﬁgfﬂyﬂﬁé r e?i ér%lgﬁre?lz\i\hgeﬁ Iﬂ{%

spi ndl e 4portisn iofi theheuterxghal day hposirtbs dor d@Ring the diskarseouthatsthe ppiadicloan 48 of
the spindl.e 40 forns an open circle 64, resenblin pi e ith a piece

m ssi ng, li&?ﬂ/?rﬂfnnﬁ‘ef _ g?:so%{qn]ﬁﬁ’&{lfél ‘Bf?dthﬁé‘?(‘i"?ﬁﬁﬂr@b‘hggg‘ﬁ : rv%g%li\ ORaeh er
surfaces Ex?d@ﬂﬂwwﬁoinnﬁeaisﬁﬁnﬁmgﬁearke&%e i BRSO RMBIRL Wi Pressure
needed to secure the disk and the Iikelihood of damaging the disk. To
position the shi optratiag a Wiskheardent éncluditgal spigdlefhaving prlefieg hegeearsodi nent
t he spi ndl is placed over and pushed, . downwar.dly, onto.the wedges 38 of
the T ower PREREY 855> 36 Teski e Rt S A o S0 Rl toCiip o5 BERETg,

whi ch for gag fides g4k Tktoagifthel dtnfral fiRraPaN SRR Gheldi) ERcISESKiLsealy di sks
that were put on the spindle 40. The spindle 40 may be electrically

conduct i valignsd wily 3 feceiving regien gndee ﬂmﬁe AR thetspinddg isiexpanded to sgeure gasht i on
22, at | eg; h ' : ' f : | so be
el ectrica f;{/oggl?ld grtﬂill‘%ie‘?ltl%@(?%dr]?i/se%o?lglto?lggo@%g}r%g%@& (%1 r#p'{?elg\g'gnl ‘?no%?% %th? hr ough
t he bot t ooutstsecand 2He lowea anyt opped pdrtions heownneckdd wEethed toebsm aehanberiteal | y

conductive strips be used on the spindle 40 to carry charge away from
the di sksSH4ifP egﬁ%&} %dai)@’rdtqoﬁﬁ“@?t eosp%?wtbﬁeha@ﬂ)&r-ge fromthe spindle
40 to the bot habs fiRC e?efrea@nsdaﬁna{toam%ddﬁyemﬁ-wiﬁhgpiﬂme%s%@nt he
el ongated portions “nmay be integrally nol ded conponents. WO 03/013973

PCT/ US02/ desgrdbed herein, numerous changes and variations can be made and the scope of the

invention is intended to be defined by the claims herein.



The spindle may be renoved fromthe di sks using one of several ways. The
spindl e and disks can be lifted fromthe outer shell and noved to a support
t hat al | owe 08013973 enovi ng the spindle fromthe disks. Altecmalsoysidys as
shown in Figure 12, the lower portion of the outer shell may have ribs for

docking the disks, so that the spindle can be I|ifted fromthe wedges and
| owered into the | ower portion of the outer shell, contracted, and renoved
fromthe disks through a keyhole in the side of the outer shell. In

oper at i onTHATOWIHCERISTCEAIMBDL: udi ng a spindle having a living hinge and a
plurality of ribs and receiving regions is used by contracting the spindle
so the spindle nmay freely pass through the central aperture of at | east

one di sk. 1.EachAcH-s‘ié<ca'5§' rSi6F héllsh LtBRPGE dibilsheRnE&E w‘ml;ggal{'sﬂ% iffatdrhe
spindle and the épin I% 'S e;p ﬁled_tggsequféeeach éﬁs oﬁ trgﬁgpin | e.
The spi ndiefining pemitial apestirey theadiskhearmerdyeprisingtanheutepsbell puka spondlef t he

t hell and the,l . porti ; : together. to f
2 chanbor Lo encl o8 A SR FRRBToIBRaN APBR PORISLRATS APAUOM TS JOIPE i
the chanber. Ahf speghpoktith %{eﬂfr@&ﬂda RIS PorRMt ha¥ing! &) GopdimkdeFintdg £lowkrt h

spi ndl e has been described herein, nunerous changes and variations can be
made and the sp@penepening the wppertpositon and lewen gedionsopigered iand arrpygedte

cl ai ms herein. 3 . PCT/ USQ2/ 24 I 1. A
disk carrier for %%Bt}sg‘ﬁg&aa?g eﬁera F?%P%én %i%ia%sb,e;rgg:g CYQGS?EE ﬁlg{(/% %ﬁ%’ﬁner

perineter def ihgispigdR ifieiid dtambagandure, the disk carrier conprising an
outer shell and a spindle, the outer shell conprising an upper portion
having a bottomri hﬁéPinﬁlerFQmpéﬁe%%er portion opening and a | ower portion

having a top rimdefining glspWeko e@@‘[%a%orboﬂ%@,i NGch A& pfrloﬂgi'iﬁdiﬁ’aﬂ. and

| ower portion configured and arrange connect togethef at thelr rinms to
forma chanmber to edioiensiont hecativek stramsversuppuile, att hamsts pyodidges alongethe
chanber; ‘and the spl adlci LGRSk, Sha B oh§PRicbyo ©f ongate portions, each
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 carrier 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.



di nension, a convex transverse profile, at |east tw edges along the

| ongi tudi nal di nension, and an outer surface; a |iving hinge joining an
edge fromveachi®f3 a pair of the at | east two el ongate poPCirarss2/sc24 he
transverse profiles of the pair of elongate portions open towards each

ot her, wherein the spindle has a contracted position and an expanded
position so the spindle may freely pass through the central aperture of a
di sk when the spindle is in the contracted position and so the transverse
profiles &f thE®heldskgairerpaf thins, wderaianhe peided palmer snskléchel froinethe
surface of each_el ngat artion fits continuo st and snuggly ai nst the
i nner pergrr’i’BPe?f(Hf’ cﬁogfé“’%ﬂer‘? t?@y‘ﬁ‘irbﬂj‘étq’sp qlypropyd eneem)f?g%& 5{5‘g|¥’i>'on. 2.
The di sk gahbihstorQhefebfi M 1, wherein di sks housed therein remain free and
clear of the outer shell even when the carrier is jolted or shocked. 3.
The disk carrier of claiml1l, wherein the top portion bottom portion, and

spi ndl e re each .nol.de aly VO CT/ US02/ 24328

4. The di k ca?ﬁ? espmglf Ifacgi \/ﬁléq?@f’n{ﬁ[%hgmﬁﬁlad’g oF H%%e(ré’ogtéqnéc‘f@d from
t he grougu@&dgghymgagmﬁgﬂ&m&t|ng of pol ycarbonate, polypropyl ene,

pol yester, and any conbination thereof.. 5. The spindle of claimil,

wherein the hinge and the el ongated port| ons are integrally nol ded

conmponent ?I y CTE@&!S?C%CF@( crlgljﬁgl, Ihse%llﬁ"tﬂg s})in&i‘@%re?%cﬁ'xcanX O ucf;| L& IS

el ectrica onductrve carrrer o sref'n the | ower
portion has a bottom surface and is electrlcally conductlve bet ween t he

spindle and the bottom surface. e disk carrier of claim1, wherein the
| ower porfion hB% digk igamiep af <laim éc%h%{ﬁ’& thﬁlovgqr@@{t}qn(}ym%boggwcﬁygﬁapq,gl Sy p

connects g gﬁ{;{}%@au&m&R&&Qﬁéﬁ%g&ﬁ@&%bo&oﬁﬂﬁa&@ sk carrier of claim

1, whereint portion and ower portion each

8. The disk carrier of claim 1, wherein the lower portion 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



have opposi ng ends and the opposing ends on a portion each have a wedge
pointing toward the other portion, wherein the spindl e engages the wedges
to hold twempisydte in the expanded position. 10. The di #kTamoz/ees of
claim11l, wherein the upper portion and the |ower portion each have a tab
structure that in conbination clanps the spindle in place. 11. The disk
carrier of claiml, wherein the spindle has a plurality of ribs to nmaintain
separation between the disks. 12. The disk carrier of claiml1l, wherein to
remove t hi.spi Adlisk danden fohkowingksplutadhiey ofadiskspeachatidk lavidpam iang] petialetery of
ribs to d .the disks and the quter. shell, has a keyhole through which the
spi ndl e i SSHURER EHIR W%t}éﬁ@a%‘?arﬁ%f“\ﬂﬁpé@“@mg?s PCT/ US02/ 24328 13. A

di sk carrier for houghishBmPanditel ddcloshly Hikgksnd each di sk having an inner
perimeter defining a central aperture, the disk carrier conprising: a

housi ng neans for enepindiermeatis Sk axialtdaligrang antl secnsng disko seritlyadlong thki gni ng
and securing disks serially algngt spi ndl ans;, wherein the spindle
neans attac hessqnb(ﬁ? H}faﬂsoﬁvﬁéﬁedn ﬁ?gnglﬁ?ellﬂ.e&ﬂ a&?@fgﬁoatﬁf PRPSIEMeNS si ng a

plurality of disks, each disk having an inner perineter defining a central

aperture, the disk carrier conprising an outer shell and a spindle, the
outer shel4 cofystiskssamderdar hoysing ppinralignofdisksneach disk hayingrdnninaksfperimstgr an

upper por §dfn, i o) i i i jning a | ower
portion o%%enl1 r%?gﬁég?%g@fégg |ocna?§§11iié° gﬂﬁlgﬁg?mg%%%qlo#dc@ o%?llidg]]%r ed and
arranged to connecthetoagetshell compfisingnan upperrgoetion BavimiCh d6%orh lriin defikiag and
support the spindle in the chanber; and the spindle conprised of_ at |east

two el ongate pdt FPR?ﬁé’,oné)é’c?Pq‘?&R& ‘Hﬁl 3 1q%ss gEtom haying fopeti@; dpkining; a Joggst one
edge al ong t hepdQpgbheifthd) dhe HppEe okt ande Mver PHitioh BHfifHES and arranged

to connect together to form a chamber to enclose the disks and support the spindle
in the chamber; and
the spindle comprised of

at least two elongate portions, each having a longitudinal
dimension, at least one edge along the longitudinal dimension, and an
outer surface;

a hinge joining an edge from each of a pair of the at 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 outer surfaces of the at least two elongate portions contact
the inner perimeter of the disk when the spindle is in the expanded

position.
15. The disk carrier of claim 14, wherein the transverse profile of the spindle 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.

16.  The spindle of claim 14, wherein the spindle is made of a molded polymer.

11



a hinge joining an edge fromeach of a pair of the at |least two elongate
portions, wherein the spindle has a contracted position and an expanded
posi ti on wo ihe3vspi ndl e may freely pass through the centr@cT/mpze4i3es e of a
di sk when the spindle is in the contracted position and so at |east part
of the outer surfaces of the at |east two el ongate portions contact the

i nner perineter of the disk when the spindle is in the expanded position.
15. The disk carrier of claim 14, wherein the transverse profile of the

spi ndl e fd7.ns Thesppdie dictainel 6pmdereitn thespolded poliymer iis deheeteeipandbrelgapi ti on,

and whereip the outer. .surfaces of the indl e continuously and._snuggly fit
2gai net. ¢ REPPINRISR SoBpistilt Bt PayouSanale, poDRiPYefie Ty SRR ey kR
wherein thRrspi ndl e is nade of a nol ded polyner. 11 WO 03/013973

PCT/ US02/ 24328 17. The spindle of claim 16, wherein the nol ded polyner is
selected fromthe group of polyners consisting of polycarbonate,

pol ypropyl gne, .pol vest er nd y_conbination thereof. 18. The.spindle of
clai m 14, hg\'/her glg?'l S%g]r{lzﬁ%ioﬁézzanélng&’t et akig)&ep%ﬁelﬂlfngroﬁgaged ipﬁpéoé‘ga‘frlay
mol ded cofnpspaiit Boldéd cofipsientdl e for securing a plurality of disks, each

di sk having an inner perineter defining a central aperture, the spindle
conprising: at.least two elongate portions, each having a | ongitudi nal

di mensi on;gnd Aaébeiﬁg% ?{lt;r. &Uﬁﬁﬁ%ﬁ ;é)llﬁmytaqt{ediﬁés Ead ncgsl?| hgﬂﬁg LRl g)te};ei Rt

| east two €l onga rtions, rern spi ndl as a“contra ‘posi tion
and an exgpefirdrgla pasial apantuse) thdwpimide cobhrisiy freely pass through the
central aperture of di sk when the spindle is in the, contracted position
and so at | east pari‘ta]&?“tt}‘(@ cieneate %‘lﬁ??‘&c@%c avingea Mngitadigal diggensign spdat e
portions contagl ohBesirfaberangeri meter of the disk when the spindle is in the
expanded position.

at least one hinge joining the at 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 outer surfaces of the at least two
elongate portions contact the inner perimeter of the disk when the spindle is in the

- expanded position.
20. The spindle of claim 19, wherein the spindle is made of a molded polymer.
21. The spindle of claim 19, wherein the molded polymer is selected from the group
of polymers consisting of polycarbonate, polypropylene, polyester, and any combination

thereof.

22.  The spindle of claim 19, wherein the hinge and the elongated portions are

integrally molded components.
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20. The spindle of claim19, wherein the spindle is made of a nol ded
polymer. 21. The spindle of claim19, wherein the nol ded polyner is

sel ect ed woasiotdses group of pol yners consi sting of pol ycaroansoe4328

pol ypr opyl ene, polyester, and any conbi nation thereof. 22. The spindl e of
claim 19, wherein the hinge and the elongated portions are integrally

nol ded conponents. 12 WO 03/013973 PCT/ US02/ 24328 23. A nethod of using a
disk carrier having a spindle for housing a plurality of disks, each disk
havi ng an23.nneA methbdref adingle diskicagica hawing aapindpefor tivesing hplupaitp ofldisks,
conpri si ng: oviding a di.sk ¢ |er including a | ower portion haV|ng a
| ower porg"rcaﬁ %ﬁg}n@é‘n lﬁ?PrlEBB@Fteba? 11B$h32 H%R}Tax eé%“%ﬂﬂfe‘ﬂ‘e%iif?@ﬁnﬁlﬂ%l de, and

a spindl e havigg a plobigs farkald!filibdike AllofeChirkibARatif :0BRer Birtion
provi di ng at Ieast one sk; c¢) contractl g the spin e spindle
passes freely nsideughuppez pcmetmrr bdving pre upperepayfion fresidet ahdaaspmdinehmu@(a d)

al i gni ng each di sk th a.recgivi.n ion; e) expanding the spindle to
secure the at Qég?nvgoﬁglufﬂlﬂogﬁc?ﬁg% MFre: ) positioning the spindle in

a portion of the oupkidiieitlicasBonecaginect i ng the upper portion and | ower
portion together to forman outer shel | having a chanber to encl ose the at
| east one di sk®and ewitrgeting the spiadlesspithatitee smndld passhefreelythrougivthe pergral

portions. 13 aperture of the at least one disk;

d) aligning each disk with a receiving region;

e) expanding the spindle to secure the at least one disk on the spindle;

f) positioning the spindle in a portion of the outer shell;

g) connecting the upper portion and lower portion together to form an outer

shell having a chamber to enclose the at least one disk and constrain the

spindle inside the lower and upper portions.
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