CUSHI ON FOR PACKI NG DI SKS SUCH AS SEM CONDUCTOR WAFERS Fi el d of the
Invention. 5 This invention generally relates to packing disks such as

sem conductor wafers. Mre particularly, this invention relates to a
cushion device for use in packing disks. Description of the Related Art 10

Sem conduct or wafers typrgad ?@I‘C egrated circuits on a
iz—aq()l?he gg ers typi caF?KS

di sc of sem conductor nateri y are manufactured in one
| ocation, packaged an§URNHPASISEMRACONDUCTOR WAFERSen arranged in
particular devices. The wafers and the circuits on them nust be protected
during the packaging and shipping stages of a normal production cycle. 15 A
vari ety of packages have been devel oped for packing and shi ppi ng

sem conduct or wafers. One knownFie Mthialp_witw‘ receives a stack of wafers
between_a top a hottomwi t h | ur al tors and cushlons W t hin

the container. LASJRKEHOngsReTgHY ﬂ?%\‘io k‘f‘ﬁéfsgg a?scgﬁg’é“é’tnfi'éc Phat receives

a series ofyardaf Rlose ?Xiﬂcﬁlﬁﬂ Qﬁﬁ%&\teﬁ]ﬁoh ?elit@é?f%'aV&th@)ﬁtdé@i%e fér (s@ @i ner top and
bottom Known 20 containers include sonme formof cushion to bias the wafers

into a propeckippdiski.on within the cassette. Exanples are shown in U. S.

Pat ent Nos. 4,966,284 and 5, 228,568. The arrangenent in the first of these
patents relies upon cantilevered arns that are fornmed as part of the top of
the container. One di sadvantng\crgfﬁotnmtqheg@[ﬁ&ggggnt is that nolding the
container top is conplicated he presence of the 25 cantil evered arns.
Anot helOshort coﬁbmgzomﬂuczthlawahrsrtapigel@hmldds an lagray phimtegrated Cigowtsamh 2 ar ns  may
not provi d§ a reI i abl esi.r several uses. The

separ at e c¥hi® ﬁeIB‘Ico? 3?'8 %prilc @3&’ 8@?‘?&?ddﬂ°3§lvantage over

the first cafiohHabesay §ﬁ»‘d bﬁlﬁﬁéd@ahéﬂh@ﬁlokzhﬁm%kldh n?@@i?ns pdr@éula@ki ng the
contai ner top. On the ot her i ncl udes

and, that arrangenent sti
canti | ever devige. &J@Mﬁﬁrsmdﬁ@r@rwﬁapnm@FlStfllemﬁeWédSlHﬁ@g H1gor t conmi ng as

ERESesin rﬁgckfa'glrn?gtangafuppmg stages of a normal production cycle.

15 A variety of packages have been developed for packing and shipping
semiconductor wafers. One known type of package receives a stack of wafers
between a top and bottom with a plurality of separators and cushions within the
container. Another type of container includes a cassette that receives a series of
wafers and the cassette is received between a container top and bottom. Known

20  containers include some form of cushion to bias the wafers into a proper position
within the cassette. Examples are shown in U.S. Patent Nos. 4,966,284 and
5,228,568. The arrangement in the first of these patents relies upon cantilevered
arms that are formed as part of the top of the container. One disadvantage of this
arrangement is that molding the container top is complicated by the presence of the

25  cantilevered arms. Another shortcoming of that arrangement is that the cantilevered
arms may not provide a reliable and desired level of bias after several uses.

The separate cushion of the second patent mentioned above has an advantage
over the first example because it simplifies the molding process for making the
container top. On the other hand, that arrangement still includes cantilevered

30  cushion members that suffer from the same shortcoming as those in the first patent

mentioned above.



mentioned above. 1 There is a need for an inproved arrangenent for packing
sem conductor wafers or other sensitive disks in a container that includes
a cassette for receiving and supporting the wafers. This invention provides
an inproved cushion that satisfies that need. 5 SUMVARY OF THE | NVENTI ON An
exenpl ary di scl qhef ieaineet forah idproved airhrip@uienr fop pakki m%scﬂﬁjcbmtorone di sk

i ncludes a base. A plurality of cushion nenbers each have a first end
support ed Maferper 9@§@e&ﬁﬂvad§5%mﬁjc%ﬁ%n@d%éﬂql\é@s@faﬁf’ﬁ@e[S%stécelE&éh cushi on
10 menber the first and
second gﬁ&s%&% é‘éﬁ“géa %‘l%hééa{f} b@&g%éﬁﬁggg%g&??%ﬁﬁsd\?@?gte to each

ot her. Eachatts&ﬂlshtlmnnedaienber has at | east one contacting portion for
contacting a disk. The contacting portions are |ocated near at |east one
vertex Detween two of the generally linear segnents. 15 One exanple

incl udes contacting porti o§eniIARY ©F #ifk R hion nenbers that are
aligned with each other f T—Com'ng—a—gﬁr'fvrgpe—&' . The contacting
portions are spameaj(eamdaarydsubbedhabochlmeamjlaaiebm\ﬁmepackhgpﬁdﬁaisw@er ef erence

lines fromgeach o firs nd cushi on ontacting portions
to a poi nld dP‘?lléé"ﬁ@nH’F‘?]gAt ur. Pté’éﬁtc@? igh mgmbesiear %lveo"rﬁ e engaged by
the first ahghorldase mﬂaseuﬁ@h@&omﬁ@@ﬁoaeaByﬂqer@aageEsapénsﬁi%ut 65 to about

180. In a Iose exanple, the angle’is in"a range fromabout 120 to
about 160. membenbaexplupdlity of generalydineai sagaientstbeﬂsﬁ&n tiphicst md $deend ont act i ng
portions in tat es better handlin and better

DO nbi 11y Ans rAcibehy el EieSE sebsnt arer oy aioh DR heh oty o FOPhEIy st mgos

of this 'n‘ﬁ?éﬁﬁﬂe?Baé"ét'léasp&fé)é&tﬁﬂﬁgb%fon f&%&n@achh?%%hs%k'T*He%@nia@ﬁﬁé‘e art from
the follow ng detailed descriptioh of the currently preferred enbodi nents.

The dr awi ngsrtionatredocaterbpaay at least dae aettexcbatiwsar tiwst dfdhe generally linear

segments.

15 One example includes contacting portions on first and second cushion
members that are aligned with each other for contacting a single disk. The
contacting portions are spaced apart such that an angle between respective reference
lines from each of the first and second cushion member contacting portions to a
point corresponding to a center of a disk if a disk were engaged by the first and

20  second cushion members is in a range from about 65° to about 180°. In a disclosed
example, the angle is in a range from about 120° to about 160°. In one example, the
angle is about 150°. Spacing the contacting portions in this way facilitates better
handling during packing and better stability during shipping, for example.

The various features and advantages of this invention will become apparent

25  to those skilled in the art from the following detailed description of the currently
preferred embodiments. The drawings that accompany the detailed description can

be briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figure 1 schematically illustrates a container designed according one
embodiment of this invention.

Figure 2 shows an elevational view of an example cushion.



be briefly described as follows. BRI EF DESCRI PTI ON OF THE DRAW NGS 30 Fi gure
1 schematically illustrates a contai ner designed accordi ng one enbodi nent

of this invention. Figure 2 shows an el evational view of an exanpl e cushion.
2 Figure 3 is a cross-sectional illustration taken along the lines 3-3 in
Figure 2. Fi guiFigue B$s atrosd-saceibhdl ikstrdtionvakén aloag ey lirs 3npieFigusid. on.
Figure 5 is a cross-sectiognal_ illustration taken along the lines 5-5in
Figure 4. Fi guFiguse 4 posiselevationplodew eharpther examplecughigipl e cont ai ner

portion. 5 Figu : I ( i . . | e
enbodi nment . DETE?%.“E%%BE%%SE’%?%@A &hﬁl‘ﬂ?@z&@%&%&%@k‘%@?ﬁ&% n exanpl e
cont ai ner 20 i s Fighe68howsaddigctahfeutardsof ane essepibettamenportionn i n Fi gure 1.
The container 20.is confi gu,re? to safelé;)ackt[age a pl urahi%y of wafers or
10 disk3 22. Th&igent aFhraratisplly Hustiesa eafur ot anexaniplnemhodimenh second
portion 26, which are secured together by a |ocking arrangenent at 28. In
one exanple, the 1ocking arrangenent 28 includes hooks on one of the first

or second por DEARLED DESCRIEFION O THE PREFERREDEMBOBIMENTS:t t he hooks
are partially received. in the pening t.o secure .the portions together. 15

' the i11ust r attPERBIRARBIARr @O FOEUFUDGYO%E ip ababeEDIR 0ol o 30. The
waf ers arejf P%ﬁfeVEdTh@éd?ltzhH@r 2038 £6iti RiretPro! sBfedy ngz[nbﬁ‘é‘gbt Pty of Rafer@ssette 30

is configured to support the wafers 22 in a at keeps them spaced
from ed@h dokha2. Fhecomaiaerhioclades/a Stsapdrtiopddiand asecndipiontiarn26,cont ai ner 20.

Part of the fer outer surfaces engage grooves he cassette 30 and 20
anot her  pastigyart peui @R ber R loCRBR T E et St An A0S SRAmDKelE] | ust rat ed
exanpl e, jQRidgUFin88méf 28Snd0a@ Hooks bbbk &f thE Gikdt 8F sdedfdl bbAIdnk ehaki ve to the
second portion 26. “The cushion 40 biases the wafers 22 into a stable

posi ti on wi2bland an hperingertheetlsy sughithaktbe pgoksase peaitigly rezgived amthehi fti ng about
within the cont ai ner ZQ dur&.ng shi Rgi ng and
opening to sécure the portions together.

15 In the illustrated example, the first portion 24 receives a cassette 30. The
wafers are received into the cassette 30 in a known manner. The cassette 30 is
configured to support the wafers 22 in a manner that keeps them spaced from each
other and in a generally stable position within the container 20.

Part of the wafer outer surfaces engage grooves on the cassette 30 and

20  another part of the outer surfaces engage a cushion 40. In the illustrated example,
the cushion 40 is snap fit into a secured position relative to the second portion 26.
The cushion 40 biases the wafers 22 into a stable position within the cassette 30 and
keeps the wafers 22 from shifting about within the container 20 during shipping and
handling.

25 The example cushion 40 shown in Figures 2 and 3 includes a base that is at
least partially received within the second portion 26 of the container 20. The base
42 in this example includes a first support portion 44 along one lateral edge and a
second support portion 46 along a second, opposite lateral edge. Additional support
portions 48 and 50 are near a center of the base 42. The illustrated example includes

30 anopen space 52 between the support portions 48 and 50.

The example base 42 also has cross bars 54 and 56 that are generally

perpendicular to the support portions 44-50. The cross bars 54 and 56 and the



handl i ng. 25 The exanpl e cushion 40 shown in Figures 2 and 3 includes a base
that is at least partially received wthin the second portion 26 of the
contai ner 20. The base 42 in this exanple includes a first support portion
44 al ong one |l ateral edge and a second support portion 46 along a second,

opposi te | glgpord pRG@R. 44550irk irigi@hnSthe Padet42 1P S¢lf-s@pordh Mshe2aMmpRr. near a
center of the base 42. The illustrated exanple includes 30 an open space 52

bet ween t hdhgbpssct is gdantedipsbespap it inspthe speond porfime2hakstae gontaingb2@as cross

bars 54 an [ pport portions
44- 50. Theg%?%gé&ggorns g%g%§b%%{e§%é&§%g%%ddsv%g%§?ttﬁeg%atrs |tg?13516' 44-50 are rigid
and the base 42Ths es@hplezughpod 40 itglides aphirglikgwpeshionembas &04Rati s adapt ed

to be spap fit into_the second portion 26 of the container 20 _so that

cushi on’ me R seesrallystspred sorffayratiod whanerievedfromdhe parspactixe 8bFighte exanpl e
cushi on 40ai ] I i; i; 6 a e a

general |y 53"( g’ggﬁ% coﬂ#?&tﬁlga?lgxo%gﬁdgyg%é@%%?ﬁé@%tglrg’s%%(g??%é of Figure
3. I n thistmrisesely, orienmduchtive yo af adjygeetr @lel of the genarallydinehopsti6bls. 64, 66, and

68 are transversely oriented. relative to an j acent one of the generally

li near por 1%?1Bﬁ’§4m1§ﬁ the ﬁ?’?rfég’gfﬂﬁ%l,"’q‘ﬂ’és ﬂ@ﬁ@?%%filpqmﬁ@é?“qﬂcﬁ{af‘&ﬁ? %r e

general ly agj%&ﬁﬁﬁhwl id€l ative to an adjacent |inear portion. 10 One end
shion

70 of each cu er is supported by one of the lateral support
porti oh® 44 or 4Ote ehd 70é eadhl anshioa neunbeEx anquipportedtey emedof2be lagersluppor t ed near

an end of an arm 72 that ends. . fromifhe correspondi.ng su rt portion 44,
36 such 1 APOTTEST Aoprb. (R AMeaHLHIEO SgRpA 5 G dolis SepBorea et
di stance fgQibt ffarkpPLthalexteddd fidhh &e@?ﬂ@?ﬂ@dinﬁ%&{ﬂpéﬁ ﬁbx?i_%n'ﬁ, g in a

| ongi tudi nal direction of the arm(i.e. [ direction extendi ng between
t he end 70thot theremdJOsHitlencushivbeneralpeads istspacedarselestedriiitanyeStqmp thetbagor t i on 44,

18) L1 MG KR! Sk BT 7 KOTSRS 5B im . T O
anot het s exa{®iRectRAERtchdMBiRvERTREENETD Hafic Bushest BdiBer Adthd 2

corresponding support portion 44, 46). In one example, the arms 72 comprise

continuous sides of the cushion that are not separated at the position of each cushion

member 60. In another example, each cushion member 60 has a dedicated arm 72

that is separate from the other arms 72. In still another example, the arms 72 are

20  partially integrated and partially separated.

An opposite end 74 of each cushion member 60 is supported by one of the
example support portions 48, 50 near a center of the base 42. In this example, the
second end 74 is supported immediately adjacent the corresponding support portion
48, 50 without any intervening arm.

25 Having fixed ends 70 and 74 supported by the base 42 provides a more stable
arrangement and a more consistently reliable bias and cushion effect compared to
previous designs that rely on cantilevered fingers. The stepped configuration of the
cushion members 60 and the material selected to form the cushion 40 provide
resiliency between the fixed, supported ends 70 and 74 that allows wafers or disks to

30  bereceived between the cushion 40 and the cassette 30 without any risk of damage

to the wafers or disks under expected handling procedures. One example material is

polypropylene.



that is separate fromthe other arns 72. In still another exanple, the arns
72 are 20 partially integrated and partially separated. An opposite end 74
of each cushion nenber 60 is supported by one of the exanple support
portions 48, 50 near a center of the base 42. In this exanple, the second
end 74 is suppoii e illasmedidadxamyple dachasstion eenther 6@ Hpondomespondipgrt porti on
48, 50 without any intervening arm 25 Havi fi xed ends 70 and 74 supported
by the bas&USBOTHMEERRN 4N PRACSILE Fige PEa CET S%%bloaﬁ*@ sychiat onsi stent | y

reliable big%&ﬂﬂe&ﬂéﬁ%@?%@&ﬁ%%g Jﬁ%?ﬁggle}fber%ﬁ%%’éé&ﬁévﬂ@ﬁieg&%& hat rely on

cantil ever I ngers. e ste contiguratio cushion nenbers 60
and t he mabetwieah tleadusbivedOtand filer castelte 30uFHactooushbnpmembelan oneskémplecy bet ween

the fixed, supported epds 70 .and 74 that allows wafers or disks.to 30 be
Fooei ves bERWL BV oV E SRSt RDSufe HHHD ot et B MBI G of
damage t 0 3t iRiE angthddikdn4ndaberexpect ed handling procedures. One
exanple material i's polypropylene. 4 In the illustrated exanple, each

cushi on nenber dbe mdustrationof Eigpreridshoys thaigishion membess 60in afirspposi t e si de of
a center of the cushion 40 such.that t cushi on rs 60.are aligned

W Lh each SoMERTEITONGHs SR altregarae e HEG TirRE LR RURTon 40 and
the casset bﬁc;@&-th@é&férﬂl&sli}ieﬁf‘gdfﬁﬂ&%Z-Bg‘. Wien AERhRnAERSages B RAVE

waf er-recei ving surfacethat tends to center a correspondi hg portion of a

waf er édge on¢ pater withic theivootainee 2Bt leastuome dfiibe lingar partiohs B2 H3mao’ shows t he
cushion nenbers.60 in a fir configuration ere the stepped configuration
has a fi rslresgﬂléﬁ“ée @&Oﬂﬁghwﬁﬁ}lgc‘@%nr S“gﬁél%at(t)tferf élvaéﬁ%lFiFﬁ“ﬁ/eeF?lheé%r portions
62- 68. \WWheghdres.CiSdtie@R arhPles AUBEKE $heddentr@@slocdied ﬂﬂ@arg% fins\Whdvei 3 thdre
contai ner 20, at |east sone of the linear portions 62-68 nove responsive to

cont act wi chshioremgaber 60sflexes and thetanglerhetwiganthe agigrant pwivigdrieeeiem changes.
In one exaﬁgéo%,l g(pﬂ_ Ireast the centrally | ocated |inear portions nove as the
cushi on merber B0 #exes and the angl e between t he adjacent noving pieces

15 Figures 4 and 5 show another example cushion 40’, which may be useful for
packaging wafers of a different size or different type than wafers for which the
example cushion 40 of Figures 2 and 3 is suitable. In this example, each cushion
member 60’ has fewer linear portions 80, 82, 84 and 86 compared to the example of
Figures 2 and 3. In this example the second ends 74’ of the cushion members 60

20  are secured to a single support portion 48 near a center of the base 42. Otherwise
the cushion 60’ performs like the cushion 60 of the previously described example.

Referring to Figure 7, a feature of a disclosed example is schematically
illustrated, which provides better interaction between the cushion members 60 and
the disk 62 especially during assembly of the container 20. Conventional wisdom

25  has been to arrange a cushion member near a top of a container such that the cushion
member contacts a disk near a top edge of the disk within the container.

Considering the positions on the face of an analog clock, most cushion designs make
contact with the disk between 11 o’clock and 1 o’clock . One example embodiment
of this invention includes spacing apart contact locations between the cushion

30 members and a disk to provide a more stable arrangement.

Referring to Figures 1 and 5, each cushion member 60 includes at least one

contacting portion 90 near a vertex 92 between two adjacent generally linear



beconmes larger. 15 Figures 4 and 5 show anot her exanple cushion 40", which
may be useful for packaging wafers of a different size or different type
than wafers for which the exanple cushion 40 of Figures 2 and 3 is
suitable. In this exanple, each cushion nenber 60 has fewer |inear

portions 8@egntchts 8haBakhidh memiper. EtheterainbR 6 Fagpe ¢ haf twhtoiticig2 and 3. In
this exanple the second ends 74' of the cushion nenbers 60" 20 are secured

to a singl @odiepp8P forsarh Peshiopemersher 0. chsreapmple Affdewasdiagone o herwi se  the
cushi on 60'&0 %tfn%:#ﬁ‘ti&d g?f&*éﬁckgé{ﬁﬂfog@néﬂbé?fﬁot ey cgggi?}sn%% opiiped

exanpl e. eferricig to Figure 7, a feature of a disc exanple is
schenat i calkheyilludtratst ¢xatrgples andlochted heati avestek R tbetwdentgenerally on bet ween t he
cushi on_nenbers 60 and .  the di sk 62 especi al during assenbly of the

cont ai ner ?preﬁgiﬁ‘%}éﬂi’?‘éﬁﬁg’ 9@%@8%‘“"2‘5?1%‘&@%8{9%3?55}%?’%% ®a cushi on nenber

near a top of a | - : [ ; di sk near
a top edge of t F]Agcbgfl Z)E Q&;Sg{eﬁ?%ﬁtf{]dygﬁ?é; f}délnr% Qk%ggls%? e?élierfggte {t]lgﬁg%st |ﬁ% i ons on
t he face ofomtactarggiongomns| Wciuch thas they ashspaceddgmitgoshateiten thagyntantactai t h t he

di sk between o'clock and 1 o' clock. One.exanpl nbodi ment ~ of this
Mvent s on PR SnsiE Bechen frsite b fTarencs WRACHHG SBat VUL § SRk on 30
menber s andufe haths &RarlF Oh IR onlBindl @aLifie A PRIRTThe ofRLAE bisRO2! O

Figures | and 5, each cushion nmenber 60°i ncludes at least o contacti ng
por t i oh0 90 haracentenpmintdR. The befewnenlinesP4omidRdbcme tajembetanleey thei near segnent s

of the cushi on nenber. e ex le in Figure 1 has two cqntactin portions
90 for eacﬁm&tﬁ%tfﬂgd??r“@@ra"géﬁe%ré’fﬁwgeAélfanﬁ eg‘hp‘.%twge%ﬁ? rstcﬁéencgonjt acting
portion 90;hey 9LAHIVEMTIHe RRarIBRISWithE the TiNRaRALAREIsROWRAf 99 R, @€ in the
illustrated exanples are |ocated near a vertex 92 between generally 5

per pendi cublzaded regiominedic ilhusjratbent h paeeyampde, thornsgoéxtends fousabost 6¥enber . As
can, e SPPEh ) St B Safe S AR e AR BB, 0 e
contactsa wdihirka 2dge HdnPAHUE 9P WBER 11763 PA GhdrY PaftRURK BXGEpIE iMesded4 and 96 is
wthin a S?zlmeggtfgrdthe angle a between about 120° and about 160°. In one particular example,
the angle a is set to about 150°. Using the face of a clock for discussion purposes,
one example includes positioning the contacting portions 90 so that they make
contact with an edge of a corresponding disk 22 between about 9 o’clock and about
20  10:30 on one side and between about 1:30 and 3 o’clock on the other side.
Keeping the angle a greater than 65° and less than 180° provides better
handling procedures. During assembly of a container 20, as the top portion 26 is
placed in position on the bottom 24, with conventional arrangements, there is a
tendency for more than one disk to be engaged by a set of corresponding
25 cantilevered fingers, for example. This is due, in part, because of the close
proximity of the positions where such fingers contact the disks (i.e., within a range
less than 60° apart). By spacing apart the contacting portions 90 a greater distance,
the illustrated example reduces a tendency for more than one disk to be engaged by a
corresponding set of cushion members 60 as the container is assembled into a closed
30  condition.

Keeping the contacting portions 90 further down the sides of a disk within

the range illustrated at 99 in Figure 7 also provides enhanced stability for keeping



range that is greater than the conventional spacing. In Figure 7, the
exanpl e disk 22 10 has a center point 98. The reference lines 94 and 96 are
t aken between the contacting portions 90 and the center point 98. An angle
a between the reference Ilines 94 and 96 in one exanple is within the
i |l ustrat echerdisigan aheoe fiakd PSsi(i@n @ithint heontfimaPOdiuriagishipping dnlde
illustration). In one exan‘g} e, the range extends from about 65 to about
180' . One &sadlingefor gxamples The sidersaring coapsraesivide pihapfegbwes offie t o be 15
withinar . 00! ' : particul ar exanpl e
i ncl udes a@&?[glr?é%%g%r?mﬁéhgtﬁtglla{ee?%ﬁg&é\}%ég&a %@Pi&i%- and about 160'. In one
particul ar exanfilhe second@ostivgl 26 ¢f thscardinér@0ahahy exbniple of Bigage 6 he face of a
cl ock for (ij]%fi‘;:ussi on . puf pose one, exanpl e i ncl udes positioning the

g

S .
contact?n de @heckiite featurt H0 emharyinsidk surfecsnilader sachAngiA selaged of a
correspondi-Ng;: H £K; 2 T oTallic ' ,ﬁ;ﬁgp : on one side
and bet me'ﬁﬂg‘é‘g{u?hf:z%%&:% 3@% cl (%%I:I&e?ozg' '(ti}r)]gﬁé(;% er 12?%2506%2%{%8 the angle a
gr eat er t haomfhsesardudabysofttilsthdt3me aganged teslldye thedrase #2 td$niapgntorpbacedur es.
During assenbly of caont ain 20, as the to ortion 26 is aced in
posi 1 on o chseivnd iion 26 i b S0 PERE TR A PiA feruabion 04BPE | 5 »
tendency f@ﬂeWegﬁe%@ @RBrtthe koot B B BRARGE JORY adafiblee o (HEOELESHONCI N 25
cantil evered fi nders, For exanple. This is due, In paft, because of the
cl ose 1@r oxirangeynent isttha ipadkivts thesushiter 49 teibetreplacegarrseqyoiadarithdute di sks

(i.e., within.a range. less . th 60* apart). By.s ing apart .the contacting
bor t1 ons. 0BT BRtTgSRGHHIE 20 1§ Herop LA PF e el ABF BOREARELE 2 t endency
for nore t RgRaiReIFb&ontc? dQﬁag‘élQ?&%ﬂaB}Slegthaﬁﬁéﬂi% BANEH RP1RE4 withogushi on
menbers 60 as the container IS assenbled into a closed 30 condition.

Keepi ng t héhecoaterialtdosty of ceplacimgsthe @nfirgrcoh@imed ommotehidias pokeportibn &f thesk wi t hi n
the range illustrated at 99 in Figure 7 al so provides enhanced stability for
keeping 6 f Bfsks in a nore fixed position within a container 20 during

shi ppi g and  hamglptddBding AescepatR isCoxemparAiRd: (R liMdingaAR&ued €S W th ot her
features of the <container assenbly tolimt |ateral novenent of the disks
22. Variations and modifications to the disclosed examples may become apparent to

those skilled in the art that do not necessarily depart from the essence of this

invention. The scope of legal protection given to this invention can only be

determined by studying the following claims.

20



The second portion 26 of the container 20 in the exanple of Figure 6 5

i ncludes a |l ocking feature 100 on an inside surface 102 for securing a
selected cushion 40 in place within the container 20. In one exanple the

| ocking feature conprises a plurality of tabs that are arranged to all ow
the base 42 to snap into place on tdleABdsond portion 26. The same | ocking
feature allows the cushion 40 to be™ selectively renoved fromthe rest of
the container. ®eclatyantage to this exanple 10 arrangenent is that it

all ows the cushion 40 to be replaced or recycled without requiring the
entire container 20 to be replaced or recycled. If one portion of the

contai ner 40 begoddscedanpgkihg dtd¢asexdndible compasingprtion can be repl aced

wi thout the material costs of replacing the entire container or nore than
one por?ion of @Mase:@dthtai ner. 15 The preceding description is exenplary
rather than I'im,thng.d - iati.gns and nodifications to the

di scl osed exam%ﬂ&%?%g%ﬁéﬁgggg%r@%n those skilled in the art that do
not necessarily depantfirftreathstpporeddbgnhebat anthi s i nventi on. The scope of

| egal protection given to this invention can only be determ ned by studying
the following clains? SQ@“?“*@EAPRI@Y\?B%&I%‘?%S@’L A devi ce for packing at |east

one di sk, conpri.siNBushicon am ; 1 i hi; rrgégﬁgg havi ng a
first end suppolftééehgggil I%e %ggir gﬁﬂggzagle%%ﬁ%} g snﬁppir !thg%rby en%base,
each ci8hi betweenider fidsbaridsgcandodnds addjdcgntodneg efi dregdehyrally hieear ssgmematasee 10

between the first and second ends, adjacgent qnes of the generally |inear
segnent s aff@NSVersgAQ ahaqthgroeach CHsipH BlembenRaying AtHFash ORAHRICIIERCHP ™t | east

one cont ackhghnBREihk ANdisk near at least one vertex between two of the generally linear

segments.

15 2. The device of claim 1, comprising a first plurality of the cushion members
having first ends supported near one lateral edge of the base and second ends
supported near a central portion of the base and a second plurality of the cushion
members having first ends supported near an opposite lateral edge of the base and

second ends supported near the central portion of the base.

20
3. The device of claim 2, wherein the second ends of the first plurality of
cushion members is spaced from the first ends of the second plurality of cushion
members.

25 4. The device of claim 2, wherein the base includes openings between the first

and second ends of each of the plurality of cushion members.

5. The device of claim 4, wherein the base includes spaced apart support
portions near the central portion of the base, each of the spaced apart support
30 portions supporting the second ends of a corresponding one of the plurality of

cushion members.



for contacting a disk near at |east one vertex between two of the generally
| inear segnents. 15 2. The device of claim1l, conprising a first plurality
of the cushion nmenbers having first ends supported near one | ateral edge of
t he base and second ends supported near a central portion of the base and a
second pl uekal i t Whefdevize of ¢kinON whesiheach bawiongmeinbet harndplusalppoftied near an
opposite |l ateral edge of the base and second ends supported near the
central pofPRBFHINGPARShase. 20 3. The device of claim2, wherein the second
ends of the first plurality of cushion nmenbers is spaced fromthe first
ends of the second plurality of cushion nenbers. 25 4. The device of claim
2, wherei n7t he [Thselevioe lofidaimdperhereis a fiestvaf elte tushidn meinbedratld seseood ends  of
each of _the ;t)l uraLity of cushion nmenbers. 5 The device of claim4, wherein

the bas® i REMfaeshiopeegbersagned, yybrand pagaliel o dhe et coshion BIOSr 3orti on of
t he base, : : | ' e second
ends of a Sornaid et ERELPRRE pofRPET Ihe Fispakd haRd SRR oo S “The
devi ce of ateaspared apantesueh that aoangledetweennesgeeti vdeeferangal limeal frang ea¢h ohe
contacting portions. 7. The device of claim1, wherein a first (ﬁ; t he

cushi on me st %mﬁseao%@& tpn memgber;aontaciing PHHORL i PANLEGTERTRONIRE 1P and
paral lel t " : i ‘gﬁgté et d : acting
portions o c%ﬁlgr ﬁé?{skgﬁ%@s@%on cggﬁgﬁ)yﬁgﬁgggﬁgg?%ggtgggggﬁ g%g?%pgsuch t hat
an anglle bét ineamngepmabbuesy’ &f aoant8’l i nes from each of the first and
second cushi on nenber contacting portions to a point corresponding to a
center of a disk if the disk were engaged by the first and second cushion

menbers 1Q i s ihe AevieQOLcIbin® RRQHH thandl@isARMgeRln ab&ut IDO" @eibbee Of
claim?7, wherein the angle is Iin range from about™ 100" to about

170",
15 9. The device of claim 7, wherein the angle is in a range from about 120" to
about 160",

10. The device of claim 7, wherein the angle is about 150°.

20 11.  The device of claim 1, wherein each generally linear segment of each
cushion member is generally perpendicular to an adjacent linear segment of the

corresponding cushion member.

12. The device of claim 11, wherein at least the linear segments on each side of
25  the vertex near the contacting portion of each cushion member move relative to each

other responsive to engagement between the contacting portion and a disk.

13.  The device of claim 1, comprising a container top and a container bottom
adapted to contain at least one disk and wherein the base is received at least partially

30  against a portion of the top.



170. 159. The device of claim7, wherein the angle is in a range from about
120" to about 160'. 10. The device of claim7, wherein the angle is about
150. 20 11. The device of claim1, wherein each generally |inear segnent of
each cushion nenber is generally perpendicular to an adjacent |inear
segment of 1g4he Therdes oS tiagn Css Wikkeifafibadp iddudekhe plgdligeopfloskidd m 11,
wherein at |east the linear segnents on each side of 25 the vertex near the
cont act i ngmsarherohalofecgdhe bass i ddesiisaipepitipp valativel tathe/®pt o each ot her
responsi ve to engagenent between the contacting portion and a disk. 13. The
device of claim1l, conprising a container top and a contai ner bottom
adapt ed tolsont & devide foepadkirp 1ehissbneadisk, wbmpeisingt he base is received at
| east partially 30 against a portion of the top. 9 14. The device of claim
13, whefein theabd}:@Re¢l udes a plurality of locking menbers that secure the
base in a desir it - I t devi ce for packing at
| east one di sk, qg’é%gl?ﬂlys"!f%g?m&g&tghﬁg?e@p%‘{r@‘%ﬂg?ﬁg‘gm%y of cushi on nenbers
dependi ng from ehch hBbion manberdiasinigain leasndrer cdngacting pattionefas tomasingant act i ng
portion for contacting a surface on a, disk, the contactin eort'on on a
&ﬁﬁ%?c

first cushPefaitefbet thcontasie POriRG FBra i Epshions Rh nmenber
al i gned W bh@iitheRabd 61 asQonlRultlios ehibef M yilPARAfardd 18 BRGGE: apart
g e 0

such that an an et ween respective referen I'nes fromeac t he
first &40d seshiordmender are spandikaparosichcthatnan pagle ibetveeeh aespectiad reference
correspond e disk were en ed by the first

in 0 acenter of adjsk if t a
and seconﬁfngh H%ﬁacﬁe‘?]fb'é‘fesg‘fr”%a‘i‘ secopd cyshipn @aﬁ%ﬁw@n@sgflg PP 9dh . 15

16, The_deybie chiredpblily 150 HHRE 8F B difleifaROURII Werk RnEARAY HEMPA 100 to

second cushion members is in a range from about 65’ to about 180",

15 16.  The device of claim 15, wherein the angle is in range from about 100" to

about 170",

17.  The device of claim 15, wherein the angle is in a range from about 120 to

about 160",
20
18. The device of claim 15, wherein the angle is about 150"
19. The device of claim 15, wherein each cushion member includes
a first end supported by the base and
25 a second end supported by the base,
each cushion member having a plurality of generally linear segments
between the first and second ends with the at least one contacting portion for
contacting a disk near at least one vertex between two of the generally linear
segments.
30
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17. The device of claim 15, wherein the angle is in a range from about 120°
to about 160. 20 18. The device of claim15, wherein the angle is about
150" . 19. The device of claim15, wherein each cushion nmenber includes a
first end supported by the base and 25 a second end supported by the base,
each cushi 0. memberddvivéi o il 19, alhdryinOdach eemenlllyylindan eagme@goeBhch bet ween
the first and second ends with the at | east one contacting portion for

cont act i ngceshigns pemeber inEeneraldy perpendisplae o [gatagiacant liseassegmenyehéheal | y

| i near segggg%g?mgggﬁgméggﬁgggndevice of claim 19, wherein each generally

| i near segnen Ion menber is generally perpendicular to an
adj acent linear segnent of the corresponding cushion nenber. 5 11
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