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the benefit of U S Provisional Application No. 60/ on July
31, 2001, which is hereby incorporated herein by reference. FIELD OF THE

| NVENTI ON The present invention relates to a container configured to hold a
particular article or set of articles or material. In particular, the
present invention relates to a disk carrier or container used to house and
protect conputer conponents such as magnetic disks or wafer disks during a
manuf acturing or transportation proc®48K CARBIERN the disk carrier
conprises a disk cassette, a top cover, and a bottom cover, the top cover
having an articulation in one enbodinent and t he botton1cover havi ng a
living hinge in another enbodi meREL/SRIXKEGRBUNIATIONIHE | NVENTI ON As
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di sks, or simlar inventory during a manufacturing process, speci al
carriers or containers, also known as boats, baskets, or cassettes are

used. One kind of conventional SIBUTRORTHEINWENTEN a di sk cassette having
an open top and an en botto cover, and a _bottom cover. Each is
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typically snaps onto a rests on omer
contours in thbhviegtingain swththentaaihem cover nmay be forned of a simlar
pol ymer as the top cover and is generally rectangul ar and

BACKGROUND OF THE INVENTION

As precision and smaller tolerances become the expected mnommn in
computational and processing machines, better equipment used to fabricate
components 1s expected by manufacturers. To house and protect magnetic disks,
wafer disks, or similar inventory during a manufacturing process, special carriers or
comtainers, also known as boats, baskets, or cassettes are used. One kind of
conventional contammer comprises a disk cassette having an open top and an open
bottom, a top cover, and a bottom cover. Each is formed separately by injection
molding. The disk cassette is integrally formed of a rigid plastic, such as
polycarbonate, that may be conductive. It has elongate side walls that extend
vertically on the upper portions and curve inwardly on the bottom portions to the open
bottom, and vertical end walls with U-shaped contours defining a U-shaped opening.
The top cover may be formed of polycarbonate, polypropylene, or many similar
injection grade polymers. It is shaped to follow the contour of and continuously align
with the top of the side walls and end walls, and typicaily snaps onto a catch at or
rests on the tower 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 1s molded to engage and be frictionally retained by the open bottom of

the disk cassette. Examples of this kind of container are found in U.S. Patent No.



fray shaped. It is nolded to engage and be frictionalig retaineg Eg t he
open bottom of the disk cassette. Exanples of this k agua, er are
found in U S Patent No.” 1 12 January, 2006 It is nolded to engage and be
frictionally retained by the open bottom of the disk cassette. Exanples of
this kind of container are found in U S. Patent No. 4,557,382 and U. S

Pat ent No. 5,253, 755. Another exanple is Narisawa et al., U S. Patent No.
6,070, 730, Di sk Container, which is hereby incorporated herein by
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that the armof the L-formor the wall 9 or 9' can be bent through a total

di stance suf¥spedicendeqond. the top ¢veTselavendinsnifiat semp oxpiethe Bae svagls of the disk
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particulation on the end di sks housed in a disk carrier, which is

undesi r abl eMBFFsH s he dbahapah GOt TG PHISEFEQVIdng agcess iQ difudipsethrough
manuf act ur egeQf4 eAyput "dummy” di sks, disks that are not intended for use
in a product, on each end of the disk carrier to shield the other disks.

| f these dummy dikkmenrs forratiaching the flaps is often similar to the following: *“The closure

parts 3 and 4 have an approximately L-shaped cross-section.... They are advantageously
produced from an elastically deformable plastics matenal, in particular a thermoplastics
material, so that the arm of the L-form or the wall 9 or 9° can be bent through a total
distance sufficient for it to project beyond the projection 8 or 8’. Because of their
springiness, the walls 9 and 9” snap over the projections 8 and 8" and lock the parts 1 and
2 together.”” (Quoting from U.S. Patent No. 4,779,732} This attachment means is a
source or cause for increased particulation on the end disks housed in a disk carrier,
which i1s undesirable in a clean room manufacturing process. As a consequence,
manufactures often put “duemmy” disks, disks that are not intended for use in a product,
on each end of the disk carrier to shield the other disks. If these dummy disks were not
needed, through put could be increased at a substantial cost savings to the manufacturer.
In addition to the above described problem, disk carriers do not have a complete
path to ground for dissipating static or other electrical charge away from disks and
thereby further protecting the disks against accidental arching and other unintended

events. Often, only the disk cassette is conductive.




needed, through put could be increased at a substanti&! cost siégﬂgs to the
manuf acturer. In additi.on to the above described pro 1 iers do
not have a conplete path to ground for dissipating static or other

el ectrical charge away from disks and thereby further protecting the disks
agai nst accidental arching and other unintended events. Oten, only the

di sk cassette is conductive. 2 12 January, 2006 Therefore, it would be
advant ageous to have a disk carrier that could significantly reduce the
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to cover the e i ngresses. To reduce particulation from opening and
closing the disk carrier, one enbodi nent of the disk «carrier inplenents an
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present invention provides a disk carrier wwth articul’ated fl aps extendi ng
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inplementing articulated Tlaps to reduce particulation, the top cover and
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cassette taq.concea he end wal |, ingresses_and then attachi 0;: :
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end walls of a disk cassette. By appropriately positioning the articulation on the flaps, it
is possible to conceal the ingresses without the "snap”. In the alternative or in addition to
implementing articulated flaps to reduce particulation, the top cover and bottom cover
may attach to each other by first enveloping the disk cassette to conceal the end wall
ingresses and then attaching to each other to trap the disk cassette between them. Finally,
by using electrically conductive materials for the disk carrier, or strips of electrically
conductive material that create an electrical path between the disks and the bottom
surface of the disk carrier, a path to ground is created from the disks when the disk carrier
1s set on a grounded surface.

In early testing performed by an international computer manufacturer duning the
development of the present invention, a 25 disk capacity disk carrier assembly presently
used by the manufacturer and a preferred embodiment of the present invention of equal
capacity were each cleaned and loaded with disks and then latched and unlatched for 20
complete thermal cycles. The manufacturer then measured the particulation on the disks
and found 95 particles on the disk in position 1 and 190 particles on the disk in position

25 of the existing disk carrier assembly, and only 4 particles on the disk in position 1 and



In early testing performed by an international conputer manufac r during
the devel opment of the present invention, a 25 diskléﬂﬁﬁﬁﬁ%x¥éé§§carrier
assenbly presently wused by the manufacturer and a preferred enbodi nent of
the present invention of equal capacity were each cl eaned and | oaded with
di sks and then | atched and unl atched for 20 conplete thermal cycles. The

manuf acturer then neasured the particulation on the disks and found 95
particles on the disk in position | and 190 particles on the disk in

posi tion e existing disk carrier senmb| nly articles,on
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conpri ses aYr SR At te, a top cover, and a bottom cover. The disk

cassette has at |p#sdt chWodRRRAVIMEe diskeamil Lomprisksal dike@adsclid)ar top RPOS, Baxd
end wal | s fornlng an interior to enclose and house a plurality of disks

therein, a 'wéfoé"dg@fedefThﬁm@]( eassefs psenilengt tun areoseg sidmvdlsand et ilsashive
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aplurality portions secure s in e |n erior

di sk casset t@ eddealeSinthgwiiopSopeaing, aid b easémedge defiiaga btouoﬁcqmmg t'Tie: side
di sks. The botton1cover has at | east two bottom cover ends and is
confi gured s hars andualitolativaerniiing Abs pet wﬂﬁfé’a'gé)fo%ﬁottwlmw sequs dhs o
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ends define a side connecting region. top cover IS con
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| east one end wal|l ingress. The top cov has at | east one to conceal
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itself may noVe olGtwardly to ride over a cooperating connection Structure
t o connect tdpecdvenp tanfighedsindearcnpedtt atn@h rte@wotnp edige hodovarthp p’.rpn@emltmc k
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di sk carri efead $fe GANPA §@%esd dihelat fasS@el @ap Ihsta@lurticulation defining a lower flap
portion so the lower flap portion by itself may move outwardly to ride over a cooperating
connection structure to connect the flap to the side connecting region, without “snapping”
back but rather returning smoothly to its natural position when it is allowed to do so, the
flap bending at the articulation.

A second embodiment of the disk carrier also comprises a disk cassette, a top
cover, and a bottom cover. The disk cassette has at least two opposing side walls and at
least two opposing end walls forming an mterior to enclose and house a plurality of disks
therein, a top edge defining a top opening, and a bottom edge having an inner perimeter
and defining a bottorn opening. The side walls have a plurality of disk confining ribs and
a plurality of slot portions to secure the disks in the intertor of the disk cassette. The end
walls have at least one ingress to access the disks. The bottom cover has a bottom cover
edge, at least two bottom cover ends, and a living hinge between the bottom cover ends to
contract and expand the bottom cover. The bottom cover edge is configured and
arranged to align against the inner penimeter so the bottom cover covers the bottom

opening. The top cover is configured and arranged to attach to the top edge and cover the



cover, and a bottom cover. The di sk cassette has at |gast two qpposing side
walls and at |east two apposing end walls fornm ng ardh2BERBE 45 2ncl ose
and house a plurality of disks therein, a top edge defining a top opening,
and a bottom edge having an inner perineter and defining a bottom opening.
The side walls have a plurality of disk confining ribs and a plurality of
sl ot portions to secure the disks in the interior of the disk cassette. The
end walls have at |east one ingress to access the disks. The bottom cover
has a botto : ¢ Lyl

hi nge betmegﬁpﬁﬁé%g%%?gﬁ$é%%g%€%§%%&¥%aﬁ2% ?%géﬁﬁgﬁﬁ%gg%gﬁgqgA%ELE¥%gg?to
cover. The batdcehilzosieleaddge el sallfingrmsedwhitt flar extagddid theaboigom agaen sd
the inner perineter sa.the bottom cover covers the bottom opening. The top
cover is coﬁ?Wﬁﬁ?@ﬁ“ﬁﬂﬁLarranged to attach to the top edge and cover the 4
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whi ch fl ap dikenshsite batihg aboptwtope av epert bottapramdctt Idakeomnirtdiwall mgygssr atapon,

the first enbodi.nent. is used b roviding a.disk carti.er includjng a. disk
cassette ha¥{'ify 1@“@‘85 _ﬁ’t ???BE_O%%ﬂglbglﬂ“ﬁgtf’%o?ﬂ’c‘gﬁtdo’b?eflg’_aﬁgta lower g‘?ﬂg%é‘l“!’n; a
I ngress; a b&om eoV&! and&! 1kt B k| FRE Lt RAG onk ARKNAW B AhtAEHd Gisk Bdska
defining a lower flap portion; a bottomcover; and at |east one disk. The

at | east onendiihglboftem qoyer isattaghet do theedidk sdsseites SBtettep cayet is hidached tothe cisker

is attached t h i.sk.,cassette. The t over is attached to the disk

caseet to - catisilo SeRES GTRORF e grivb b R ae aSoBreTPE et g e
structure ogaskdite 6 Bbitoriasert {ealealiOpArAANE ¥ Blect theaflap eRhe BRAK!dadidité and
connect the flap to the disk cassette and bottom cover. The flap is then

pushed i nnabatam coveyecltheellaphis thempusbed dnvarthoeseert theeepnneptiatheThose skilted

awar e that p rfor effectively i.n other.orders as
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carrier inckeldi ng a disk cassette having an open top, an open bottom and

at least one end wall ingress; a bottomcover having at |east two bottom
cover ends and alf PREFHIPIRhIT§FEcHE; srplzaslimgat is yaed by propisiieg a disksunanipalndinghe

bot t om cover 8 CaRE B Ahg SR8 B pre Yol Snd P B SRIALY ol iRrkelCa
i nserted i rikadtom cover having at least two bottom cover ends and a living hinge between the ends
to contract and expand the bottom cover; a top cover including at least one flap extending
to the bottom cover to connect therewith; and at least one disk. The disk is inserted into
the disk cassette and the top cover is attached to the disk cassette. The bottom is
contracted, at least partially inserted into the bottom opeming, and then expanded to

connect the bottom cover and the top cover. Those skilled in the art are aware that these

steps may be performed as effectively in other orders as well.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is an exploded view of the first embodiment of a disk carrier in
accordance with the present invention.
Figure 2 is a perspective view of the disk carrier in Figure 1.
Figure 3 is another exploded view of the disk carrier in Figure 1.
Figure 4 is another perspective view of the disk carrier in Figure 1.
Figure 5 is a top view of the disk carrier in Figure 1.

Figure 6 is a cross-sectional view of the disk carrier at line A-A in Figure 1.




the di sk cassette and the top cover is attached to thg di sk cassette. The
bottomis contracted, at least partially inserted in 6 peni ng,
and then expanded to connect the bottom cover and the top cover. Those
skilled in the art are aware that these steps nay be perforned as
effectively in other orders as well. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure | is an exploded view of the first enbodinent of a disk carrier in
accordance with the present invention. Figure 2 is a perspective view of

the disk carrier Fﬁ@lrgbgyﬁﬁot%:om vEéngfﬁle%iékscaﬁlgaiiH?fi ¥Rl oded view of the

disk carrier in Figure 1. Igure 4 1s anot her perspective view of the disk
carrier in Figur &igure 86§ goragnBied yview pbHhevcoewr démtivetediB i Bignrd@®r in Fi gure

1. Figure 6 is a.cross-sectional, yiew of. the disk carrier at line A-Ain
Figure 1. 5 12 JEANT Y FoobERRge ot (ol bersenheTPaEmt (e diScre e
in Figure lacdordHhce wdthithe pred@fRhdengdnVi ew of the corner demarcated B in
Figure 6. Figure 9 is an exploded view of the second enbodi nent of a disk
carrier in accoFtzmeé0w apetshectiyeeseniof thevdisk camier i Bigne: 9 vitheuathe bottom
perspecti veca/‘;eew of the disk carrier in Figure 9 without the bottom cover.
Figure 11 i5S anot her expl oded view of the disk carrier in Figure 9. Figure

12 is another peFfResti kamsiiRWeRilodryivIf thAdik BimiePiniigte®. 9 With the
bottompartially cut away. Figure 13 is a top view of the disk carrier in
Figure 9. Fi gureFigarg 4245 anedsr perspedivgl vieiveof tfe diske cdirsk indrigimer 9 atith thee

A-Ain Fig Fl.aure is bottomview of the disk carrier in Figure
9. DESCRI P#@\?}]?)anlﬁggg D EMBODI MENT The preferred enbodi nent rel ates
to a disk carri eFigufe BERQIIRRESY B the diskeapi@SePiguré avention. As shown in

Figures 1-7, a first enbodinment of the disk carrier 10 conprises a disk
cassette 20, a bBwEuBM L ReroBcectiamg! sienoyf thodisk capier Fhlinaih gk inligvet t 20

has two Figure 15 is bottom view of the disk carrier in Figure 9.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiment relates to a disk carrier in accordance with the present
nvention. As shown in Figures 1-7, a first embodiment of the disk carrier 10 comprises a
disk cassette 20, a bottom cover 60, and a top cover 80. The disk cassette 20 has two
opposing side walls 22 and two opposing end walls 24 forming an interior 26 to enclose
and house a plurality of disks (not shown) therein, a top edge 28 defining a top opening
30, and a bottom edge 32 defining a bottom opening 36. The side walls 22 have a
plurality of disk confining ribs 38 and a plurality of slot portions 40 to secure the disks in
the interior 26 of the disk cassette. An industry standard is to house 25 disks. The end
walls each have an ingress or U-shaped contoured top 42 to access the disks. The bottom
cover 60 has two bottom cover ends 66 and is configured and arranged to align with and
attach to the bottom edge 32 to cover the bottom opening 36. The bottom cover 60 may
also have a living hinge 68. Together, the end walls 24 and the bottom cover ends 66
define a side connecting region 62.

The top cover 80 is configured and arranged to align with and attach to the top
edge 28 and cover the top opening 30 and end wall ingresses 42. The top cover 80 has
two opposing flaps 82, each joined along a flap upper edge 84 to a top cover main body

81, to conceal the two end wall ingresses 42, wherein each flap 82 has an articulation 86

6



opposing side walls 22 and two opposing end walls 24!%oining ag&g%terior 26
to enclose and house a plurality of disks (not sho ; op edge
28 defining a top opening 30, and a bottom edge 32 defining a bottom
openi hg 36. The side walls 22 have a plurality of disk confining ribs 38

d I | ity. of.sl ti 40 .t he. dj | At gri 26
of t he ai <fPreatioB s "Pina Py RRSFIHIE Dot AhE EoubR cby¥E ddh 87T

wal | s eacheh@ugulanslbter 68 heflap) Theiedercllupt guttien 88 ppefé@btyohaca ewsil the
di sks. The bottom cover 60 has two boftom COVW 66 ag% IS cgnfigured
and ar r angdight camber dnotsshornin & fieg magy thermat gyl WiREs: 95 PFLHRr Tt he

bot t om openi 36. The t % em Ity 10 shivitae 68.
Toget her, R gfé‘rﬂ}%é?‘fl% cgﬁ%‘%tgh?ﬁ]‘g%&aom cé)%}eé@%%tsh%ggapkéde(??nes g si de

connecti NofaF eRugh t6 et Jhe thopbs auétto Bositien e dodlisgchr esla anltidder hetwgsa the al i gn
with and attach to the top edge 28 and cover the top opening 30 and end
wal | i ngr iapeand4be batian e@¥ercover 80 has two opposing flaps 82, each joined
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end wal | ingresses erern eac 2 has an articulation 86 6 12
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smal | canber arl ows tﬂe aps to still stay out 5 far enough to get over
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a top COV%?deﬁQonﬁ-ﬂﬁ%giibi 38 6@B 5 BlukAlit} 3PsibASortives DITOSkOGe Sieddisksahitee 122 and

two opposing end wal 24 10 formng an interior 126 to encl ose d house

a plural i interidr kAGsefsthe itk estseniin)1 20h ethei end walls; 4 @&5@3128“6%5(13%‘?{ a top
o2 19, s A S e e il s oOhes oo
conf i ni NgchieddSedkdd 6ANGwa toktomabdvey ealls 166} argba thivims hing® 168 bawere thehe di sks
inthe interior 126 of the disk cassette 12050t't|'0h£ c%ggr Y‘?d.' Sl‘h%%a%ttte)%(:h have
an i ngr esbotéem(gover ends 166 to contract and expand the
cover has finger grips 172 to perform this task manually, if necessary. The bottom
cover 160 is conﬁgured and arranged to align against the inner perimeter 134 to cover
20 the bottom opening 136. The top cover 180 is configured and arranged to align with
and attach to the top edge 128 and cover the top opening 130 and the two end wall
ingresses 142. The top cover 180 has two flaps 182 to conceal the end wall ingresses,
which flaps 182 extend to the bottom cover 160 to connect therewith. These flaps 182
may have articulations 186 defining a lower flap portion 188 that by itself may be
)5  moved outwardly. A tab 190 may be included to connect fo the bottom cover 160.
The disk carrier 10 of the preferred embodiment has a bottom surface 44, 144
upon which the entire device rests. This bottom surface may include the bottom edge
32, 132 of the disk cassette 20, 120, a bottom cover surface 70, 170 of the bottom
cover 60, 160, part of the flaps 82, 182 of the top cover 80, 180, or a combination of
30 these for the respective embodiment. Preferably, the first embodiment bottom surface
is comprised of the bottom cover surface 70 of the bottom cover 60, since this
configuration most resembles the configuration of presently used disk carriers and is

expected to require the least amount of manufacturing process retooling.

Alternatively, the bottom cover surface 70 might be flush with the bottom edge 32 of



15 shaped contoured top 142 to access the disks. The ggafon1cov§ﬁpé60 has a
bottom cover edge 164, two bottom cover ends 166, ‘a a ge 168
between the bottom cover ends 166 to contract and expand the bottom cover
160. The bottom cover has finger grips 172 to performthis task manually,

I f necessary. The bottom cover 160 is configured and arranged to align
agai nst the inner perineter 134 to cover 20 the bottom opening 136. The top

cover 180 is configured and arranged to align with and attach to the top

edge 128 a“@oﬁx@é&?&hér@&thoprl%%ma?g l%éomﬁym%aw%rtic‘ﬁﬁti%ﬂ? l%ldeﬁnirﬂggBQ§§1€15 fi4f2-
The top cover 180 has two 82 to conceal the end I ngr esses,

whi ch f | aps pe8ibneldSethat h)onstelfena)obttmnvqbwwamﬂ to connect t herewi th. These

flaps 182 may haye articul ati.ons,h186 ef|n| ort 8
that by itsel f n:'j’cb‘gs%a%ew F r\g’f%‘g\ﬁif% Rﬁ"ﬁcﬁ“ﬂ 4?‘ 144
connect to yBen RMidiOiRe CAMRY dl Q- restarh?hﬁlbﬂﬁoﬁﬁwrfa@énilagvlﬁaua@ﬁlepfoet%ﬁfé@@ 32,
enbodi nent has a bottom surface 44, 144 upon which the entire device

rests. This lﬁbwfélm digk cassetteral), imﬂmoﬂh@%@w@@ﬁee}!}gém K7 thel@ﬂtctm C@‘hfef & sk

cassette 20, ott om rf.ace 70, of the tton1

T60. part _opofrar PLE AT sICYEL of 86 Sa/ra0t J8achr & GEnPRGTL il orths
of 30 t heserdspecthRenianacit FacREWEIthefitst ehibetiRhal bittorh@rfatd fstcomﬂ@@ed gent
bottom surface is conprised of the bottom cover surface 70 of the bottom

cover 6|0 sithfc botternscoves it fges dPi @Wh@abﬁtt@r@swr@ sHsechiF copfizratinm gfost
presently “%&Qm%ie%‘ﬂhg%ﬁﬁ r?ho%lncgfnﬂrgsenﬁ?%%gég ye?g!#]dé %béé(pgcteﬁ?(?%eqr%m%‘{ﬂé

of manuf act urirng process terna |ve

surface 70 Maghztmcbmﬁolfmdectdmighﬁomﬁ 001060 eA Benaxively, .thd Botd@an davat. su?.ie&ﬁ
connect therewith. These flaps 182 may have articul ati ons 186 defi nin

| ower flap /P&nighihe e wlathetﬁm'i%@iae Hesf the diskvawetse 2esoghst. botinthedh forn
o i iy T A SO TS BRI SAAERs o o
edge 32, 13@ of the dISk cassette 20, 120, a bottom cover surface 70, 170
of the potiom cover o4 0PIl Lelothe, Lo B2, 102 of Lhe Lop sovsr,
LTS Y, siyaToodh bl LA (969, b7 SIS Soohoyiohat o
polypropylene, polyester, or any combination of these or other similar materials known to
those skilled in the art. By an appropriate choice of materials, the disk carrier 10 is static
dissipative between the disks and the bottom surface. Altematively, electrically
conductive strips (not shown) connect the disks and the bottom surface through the disk
cassette and bottom cover. These strips can be molded into the disk cassette or covers
and need not touch the disks to make an electrical connection between them and the
bottom surface of the disk carrier. Using either a conductive matenal or preferably
conductive strips, or a combination thereof, the disk carrier 10 can be grounded by setting
it on a grounded surface.

In operation, the first embodiment is used by providing a disk carmrier including a
disk cassette having two side walls and two end walls forming an interior, an open top, an
open bottomn, and a U-shaped contoured top on each end wall; a top cover including two
flaps, each having an articulation defining a lower flap portion; a bottom cover having
two bottom cover ends with a tab on each end; and at least one disk. The at least one disk

15 inserted into the disk cassette and the bottom cover is attached to the disk cassette. The

top cover 1s attached to the disk cassette, causing the lower flap portions to ride over the




resembl es the configuration of presently used disk c\a[gi ers and &%expect ed

to require the |east anount of nanufacturing proces
Al ternatively, the bottom cover surface 70 mght be flush with the bottom
edge 32 of the disk cassette 20, so that both the bottom cover surface 70
and bottom edge 32 conprise the bottom surface 44 of the disk carrier 10.
The disk carrier 10, the bottom cover, and the top cover are each nmade of a
nol ded pol yner. The nol ded pol yner nay be sel ected from pol ycarbonat e,
pol ypropyl e , I { r
material s k%%\?\noaﬂ E)X%hg@ecog&f ﬁ%ﬁ#ﬂ‘ﬁgﬁghggt@ I.rlﬁ)gét%an aﬂ? {OO%HB g’ tgﬁic C;'JlegeTg?
mat eri al s, flagidihsek paaliad mwvaidy its s&hat ihe codhemopat’j"}wee bleit lest & tHehart afesdegarand
the bottom surface. Alternativel aIIy onducti v strlps (not
shown) conniltt theresigpsteey e aeth ﬂ‘éX%loatst VAlY iRt di sk casset te
and bottom cover y, Fh&s€orsifd 8 Bsdm!@' deBH) Frbfid SRk facidi
covers and need no{;é%o%ch tﬁé:c gi@s S o m Esduaen bglﬁéctr?igdlg%nﬁlg%t ?noc(ri])lE e
bet ween t hemdaakcbasé;aete Haohtgdmo&andef waids mid tweert] wklls formieg an e, e bper tc@,
conductive nat erlg r fgjg]galﬁ conductive strb orna conbi nat i
t her eof , th&" GPgk B‘éﬁ’% -Saapef soptontrtden By ki ga i % WOprLoyeht
surface. | naPELAL :0Bbttdih BovdrialinSTRABIIRAL cbver Ena8 aky a BvilY Kinbg b@m@eﬁ lfhe
carrier including a disk cassetté having two side walls and two end wal
form ng an beftenicover eads tpesnttaohandaexpang dre tbntwmmveamdaatukashalp@dhstoﬁ”hcm ed
top on each, end wa op €0 er i ncludin each | hg..an..
b Fi ol o ol iSins SRl B ' Bk Erhte 400 e toRryoeR Hashiil Fpitgusk
bot t om covegasehfds 'Y‘hé Bot@oﬁ%’@v%s%ﬁﬂa&éﬂjan@ﬁgeﬁéd iR $he B Hiopkning RBdahen
| east one disk is inserted into the disk cassette and the bottomcover is
attached t ocxpaadet] %%métheebottme COY@J‘pﬂnﬁoﬁlsrtOP gozert adhest skollechin thesart arc
cassette, cau5| Quer 0] o.ride oyer the 8 12 January,
2006 tabs o RO IRRs SRLS ey BB ERTe iRl biin SUEL BB Rkl ap 1o
the bottom cover Alt]ib@grh frleafie fesred BEMORIISIE A (MBI L¥rHeP haebdsh&lcbdibed herein,
connection. Those skilled in the art are aware that these steps may be
per formed aRUTBTPRE ERANEES AR VHIAtOns 6?111@? &agds apd|the sqope @b Bieginyeiont in antgpdashd
enbodi nent r te
R R R T
ingresses, the structures of the top cover and the bottom cover may be reversed.



an open bottom and a U shaped contoured top on each d wall; t Qp cover
including two flaps; a bottom cover having two bottoMnd a
living hinge between the bottom cover ends to contract and expand the
bottom cover; and at |east one disk. The at |east one disk is inserted
into the di 9 LPSAEICILIROEAD®ED:.tOp cover is attached to the disk

cassette. The bottom cover is contracted and inserted into the bottom
opening and then expanded to connect the bottom cover and the top cover.
Those skilled in the art are aware that these steps may be perforned as

ef fectivel yli n oAhiisk cardenfor beusivg) d plurdlityhafidyskss doenppisiigsr r ed enbodi nent  of
the disk carrier has been described herein, nunerous changes and

vari ati ons can be nmad S f ' 4 ON:d .S OreRe
defined by the clai mgr?grig?gﬁgﬁﬁo@e aér}rplf’;éé,?%gle)p g%lhgrg})dr?‘fvhgé g@ﬁ??é"&% ation
of the ingressespposing eatl rdlsforsing fan tifteridrop enolose thendisktshe tdpedgerdefivingra nmay
be reversed. 9 12 January, .2006. THAT CHIS CLAIMED., 1. A disk carrier
for housing a plGPAPFRPERANdH Rom hg’i“ﬁd&"’étom Sperings sdieran fhs Aol

| east two opposi figesi flgrang) &ﬁdiﬁ@ébzﬁhiﬂg%ﬁ%tanﬁ luRRRPSH 416t SRHoNEb! seedro tHE g
an interior to enclose thé disks, a tOp edge defini'ng a top opening, and a
bott om edge def i dishsginahe antemion efptha idisly, capdetie.cind whereini the ond|walls hrxe @t keast
plurality of disk confini ng riﬂﬁga%g_ a plurality of slot portions to secure
the disks in t HES'EEN BAYES 9" sk cassette, and wherein the end walls
have at | east one ingress to access the disks; a bottomcover to cover the
bott om openi ng, the kobdttmm coverrto tavémihe diottomeaningythéobott@mcoverdhavengdst and

a living hinge hetween. the bottom.,cover .ends'.to just ably contract d
expand £ho bt t JFASt BULPOUTR Gou N D AP ng pias e BirHaGar i3 1S
arranged {0 at t a@fusialy BuAet bATSAR @F boREmobokr, AR Yekibfh cbVef cnd bl

cover ends and the di sk cassette en s defining a side connecting
regi on havi ng aceniguednandgrmaogedetst attachstorthe thottem edge of thepdiskweessette, hever

the top opening,and the at least ..one. end 1 i.ngres the t ver.
conf i ggr eg and%?&%fﬁg%"d’e{ §d% f”é‘il’ihet glsgrfélss\[ggt.ﬁ e@&g‘galg%ae%%gr?gsﬁg ﬁ%ﬁg@s MEone
flap to conceal régién RdvihERséopRitfing REnialibn btAgh@eSandvher ei n each flap has an

a top cover to cover the top opening and the at least one end wall ingress,
-the top cover configured and arranged to attach to the top edge and having at least
one flap to conceal the at least one end wall ingress, wherein each flap has an
articulation defining a lower flap portion so the lower flap portion by itself rides
outwardly over the cooperating connection structure and smoothly returns to its
natural position, the flap bending at the articulation, to connect the flap to the side

connecting region.

2. The disk carrier of claim 1, wherein the structure of the top cover and the bottom

cover are reversed.

3. The disk carrier of claim 1, wherein each flap connects to the bottom cover.
4, The disk carrier of claim 1, wherein the articulation is created by a thinned region
in each flap.
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articulation defining a lower flap portion so the ImﬁlrE g E Hdgn by
itself rides outwardly over the cooperating connecti

snoothly returns to its natural position, the flap bending at the
articulation, to connect the flap to the side connecting region. 2. The

disk carrier_of claim1l, wherein the struyctur he top cover and the
bottom cover ar dhecdig suger of clpjra ld,ughgrqg&,arqagrangfs ot |1azg H'?@ “\/\ﬁ"&r@oﬂaéﬁ%

flap conneclg,iQ Bﬁ'?tr&%fe %Qd%Yc‘?ém e tall E&%cﬂltﬂﬁe&aﬁ ﬁie%idéﬁonﬁéaiomrégloﬂmer ein
t he artlculatlon I's create hinned region 1n each flap. 10 12
January, 2006 5. The disk carrier of claim1l, wherein a tab and slot are
used as the cooperating connection structure, and wherein the tab is

positioned on the side connection region. 6. The disk carrier é)(L cl ai k
wher ei n whef. t he Thesliskocestict of eleinndhuderein when dhssiop cOY8s Bt Ftched o the dis

carrior o ersbie I ARG BuatibiR qw ARG AREEREESY T 00C, “edge and

the articulation is positioned on the flap upper edge 8. The di sk carrier

of claim1, wherein the Iower flap portionis slig gg amﬁered 9. &
di sk carrief- of @h&ﬂ%?aﬂméfﬁaﬁntlh\é{h%’cnt@ﬁ\ablﬁﬁr"“ﬁ hatp PBHPP:‘H\Fggean

surface thﬂ%eaﬁ’t?cu{l%tfbﬁns %@oﬁe‘aeonbcﬁl s%ﬂ‘;@%geg L t he di sk cerrl er Wrren t he

bottom cover i's attache the 10. The disk carrier of
claim1l, wherei n the di sk cassette, top cover, and bottom cover, are each

made of a ded olymer. 11, The disk carrijer f claim [ he
nol ded pol y ’gl? i FRrEigE o fflaimt I’I‘%I%F‘é‘?m MG ?1?150%8?%@@&? %‘ﬁ\i)?rﬁée gr oup
of pol yners conS|st|ng of pol ycarbonate, polypropylene, and polyester. 12.
The disk carrier of claiml1l, wherein the disk carrier has a bottom surface
and has ard.el echuddiaklcyrrbonﬂuletm\lewrhwteérﬂalbottem@efﬁr hasen bpttam cay spfface

bot t f di sk I 1
has. o bot t oirci fE widn® bt ke 8 nf dis i Whehef fistord B5vel i SuRBed o0
to the bot tigauskchacse.

10.  The disk carrier of claim 1, wherein the disk cassette, top cover, and bottom

cover, are each made of a molded polymer.

11.  The disk carrier of claim 10, wherein the molded polymer is comprised of at least
one of the polymers from the group of polymers consisting of polycarbonate,
polypropylene, and polyester.

12.  The disk carrier of claim 1, wherein the disk carrier has a bottom surface and has

an electrically conductive material between the disks and the bottom surface.

13.  The disk carrier of claim 1, wherein the disk carrier has a bottom surface and

electrically conductive strips connect the disks to the bottom surface.

14. Cancelled.

11



14. Cancelled. 11 12 January, 2006 15. A disk carrier_for housig
plurality of disks, conprising; a disk cassette havingléﬁﬂﬂéﬁg%—ﬁgg
opposing side walls and at |east two opposing end walls form ng an
interior to enclose the disks, a top edge defining a top opening, and a

bott om edge, havi,ng ,an i.nner, peki met.er .an fining. ottom opening,
wher ei n chS'si dé‘ ?@Wﬁéh‘gusmgﬁ%}mv%ﬁgﬁssﬁ&gg%ﬁ% ng ribs and a
plurality of slot poptdigkneastetteSifvirgatt Rastdinwksppobinghsidd wats iand adleashovali sk

cassette, and wherein the end walls have at |east one downwagdl xt endi ng
U-shaped openi ngppasmgandsealls: femiag ap dategonts: anslase Hiretlisks 2 deR 8785 FFEIHE ¢ om
openi ng, the bojfto e ' . VAT ter ahd ldeAsihetavbbtiaal t om
cover ends, and{(’? (Fﬁe\ﬁﬁﬁgg%(?%éée%gfe\%%ﬁ&{lﬁggﬁbott r%rﬁg%\_fér ends tg_acontract
and expand the bpdringn wieeren, theisidecivalld hevéat plorality of eliskedepdining ¢ibafand # ed

and arranged to align ai nst, the i nner rineter. of,th bot.t om e:,and
a top covgr to E](W’gﬁy Pﬁgmltllﬂb"l@?fetﬁislﬁﬁﬂﬁmfp‘ﬁﬂ{l@ i thg igierior ﬁéhee(ﬁf}( 9@?‘%%? ess,
the top cover C&Héﬂeﬂx%gﬂép@%%lé'ha@é‘?ﬁgasE Bn@HswaRaldly LhsndiRP (RdaBedbpdnigs di sk

cassette and having at [east one ap to conceal the at Teast one end wall
U- shaped openi n@,acceshelieadiskseach fl ap extends to the bottom cover to connect

therewith. 16. The disk carrier, of clai wher.ei n,t he str I he
top cover and the bo??’ﬂﬁ?mm@toa?@efgvgi?é : 02?‘.“"%‘4‘63?"%‘%%55‘?‘%"?&‘?‘“3‘ aE:I ai m
15, wherein t heydfonk 3% cBRE af REst €05 BEESH cbPerdendh,Gindialiil@hingo btwsea theer .

18. The disk carrier of claim1l5, wherein the bottom cover has a hottom
cover surface bhditem paver endhtongantraetrandpppeahthedenttost coves. whemincthe hollpmnen

t he bottom cover is tt.ache@%&ﬁd;sﬂ%lgp% tgaﬁgl?tagaﬁastétg?gl;;{%?pgliiﬁgtegaﬂﬂeer 01;1

claim 15, wher ey t Fe&ECdP SRM cove om ‘cover, are eac
made of a nol deghties] sdpef andl?2

a top cover to cover the top opening and the at least one end wall ingress,
the top cover configured and arranged to attach to the top edge of the disk cassette

and having at least one flap to conceal the at least one end wall U-shaped opening,

wherein each flap extends to the bottom cover to connect therewith.

16.  The disk carrier of claim 15, wherein the structure of the top cover and the bottom

cover are reversed.

17.  The disk carrier of claim 15, wherein the at least one tab connects to a slot in the

bottom cover.

18.  The disk carrier of claim 15, wherein the bottom cover has a bottom cover surface

that is flush with the bottom edge of the disk carrier when the bottom cover is attached to

the disk cassette.

19.  The disk carrier of claim 15, wherein the disk cassette, top cover, and bottom

cover, are each made of a molded polymer.

12 .




12 January, 2006 20. The disk carrier of claim19, V\,hﬂe'l n the gﬁl ged
polymer is conprised of at | east one of the polyners p of

pol ymers consi sting of polycarbonate, polypropylene, and pol yester. 21.
The disk carrier of claim15, wherein the disk carrier has a bottom surface

and is nadesgf el : : | [ ; Ls e
bottom surf agg'. 2;.?' S#iliu%{c %lhlé%ﬁ Oggir}?fﬁgl‘?’ %’gﬁ%ﬁ{a@%ﬂ“@?%@]&gﬁg%ﬁg? ﬁ%lglal?%ﬁoﬁdg??a%gr
has a bott omoser éfadhe gpulymersefiom ché | groapnolfl glolyneers t conpisting nofe glolycarbodatek s
to the bottom‘surfai:e. 23. Cancel l ed. 24. A disk carrier for housing a
plurality of POPRICDYIeas,A3AiPlYREeT- a housi ng neans for encl osing di sks, the
housi ng neans having a top edge defining a top opening, a bottom edge
defining a bottom opening, and at | east one end wall ingress to access the
di sks. a top2tovelhedishsanicr af kkiintls, wherehntheidigk credardias @ todtery surfage andis

opening and th t. 1 eas} one end wall .ingress; bottam.cover ajtached to
t he housi ng Wégﬁg? ?ISCtBBQBrCOPﬁ‘éCUB’SIWa&?ﬁ%b |eﬁ'ba’§rfﬁ5ksﬁ3 ﬁwd;ogtpn}% -t wo
bottom cover ends and an adj ustnent neans between the at |east two bottom

cover ends for contracting and expanding the bottom cover, wherein at |east
one of the % | efbe diskattr tofrolainy b, wmaeinithe diskpagibribas sekattost gurfaseinde

the top cove 1 2 Januar 06,. 25 et hod usi ng a disk
carrier for ﬂ%{;ﬁg?ﬂ@c&‘lg‘l‘%‘r"sfﬁpﬁc %eﬁfgﬁgf&&ﬂw@ﬁbﬁtw&sugCe’provi di ng a disk
carrier including a disk cassette having an open top, an open bottom and
at |l east one _end wall ingress; a top cover including at |east one flap
havi ng an ard3 cula@nceleddef ni ng a lower flap portion; and a bottom cover

havi ng a cooperating connection structure and a |iving hinge; b) providing
at least one disk; c) inserting the at |east one disk in the disk cassette;

d) attachi ngut he f ] t ._adj ust abl y
contracti ng%“and ﬂggfgfé%gﬂlﬂ%gﬁ?rl{ngggéthﬂ%lgtggfﬁg?ﬁtch@p&&\:}?ﬁng hi nge;
a housing means for enclosing disks, the housing means having a top edge

defining a top opening, a bottom edge defining a bottom opening, and at least one end

wall ingress to access the disks.

a top cover means attached to the housing means to cover the top opening and the

at least one end wall ingress;

a bottom cover attached to the housing means to cover the bottom opening and -
having at least two bottom cover ends and an adjustment means between the at least two
bottom cover ends for contracting and expanding the bottom cover, wherein at least one

of the at least two bottom cover ends is adapted to securely receive the top cover means.
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e) attaching the top cover to the disk cassette, causj gg t he loﬁﬁ flap
portion to ride over the bottom cover cooperating cal ture to
at least partially connect the flap to the bottomcover; f) pushing the

flap inwardly to secure the connection. 26. A nmethod of using a disk
carrier for housing a plurality of disks, conprising: %E]gl rovidi.ng a di sk
carrier incl&di ngAdnethedolusing disk prrviphigr h?PSH}ﬂe"hPlf‘B’g‘,ty S%eﬂo'ﬁ?ﬁ‘ and
at | east one end wall ingress; a bottomcover having at |east two bottom
cover ends and a ) Vi ngrobidifgea RakvReierticludiag laodisie exsette Ridsg ko opemtapaah

and expand the bottom'cover; and a top cover including at |east, ogs.flap
extending to the bott cpendwattony, @nd ah desst oncendowrH APETBSS: §r18D icaV Fgngding AL ¢

one disk; c¢) insertin he at, | t one. disk.i i ‘.
attaching the top covgllsgstt(?nﬁ%apg%gwgc s%@f’@gﬁl&gﬁié@gﬁg 7 Zéﬁﬁgﬁfhgﬁlggf g%dma
cover; f) at |east paridt@dhl dovePhfiidg 28odpetatingcomivction strudture and hdivingthinge;

openi ng; and g) expanding the bottom cover to connect the bottom cover and
the top cover. 14b)

providing at least one disk;
c) inserting the at least one disk in the disk cassette;

d) attaching the bottom cover to the disk cassette by adjustably contracting

and expanding the bottom cover at the living hinge;

€) attaching the top cover to the disk cassette, causing the lower flap portion

to ride over the bottom cover cooperating connection structure to at least

partially connect the flap to the bottom cover;

f) pushing the flap inwardly to secure the connection.

26. A method of using a disk carrier for housing a plurality of disks, comprising:

a) providing a disk carrier including a disk cassette having an open top, an
open bottom, and at least one end wall ingress; a boitom cover having at
least two bottom cover ends and a living hinge between the bottom cover
ends to contract and expand the bottom cover; and a top cover including at
least one flap extending to the bottom cover to connect therewith;

b) providing at least one disk;

c) inserting the at least one disk in the disk cassette;

d) attaching the top cover to the disk cassette;

e) contracting the bottom cover,
f) at least partially inserting the bottom cover into the bottom opening; and

expanding the bottom cover to connect the bottom cover and the top cover.
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