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 conductor wafers typi calllﬁ i_ncl ude_an arrﬁaﬁy, of integrated circuits on a

di sc of semi conductor neCMSHIONKORPAGKI damKSare manuf actured in one
| ocati on, packaged an j d ther i en arranged in
particul ar devi ces. gﬁ%&rgﬁyﬁm%g%mwst 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 knOVWFiE 5t L Rasiade receives a stack of wafers

between a top and bottomw th parators and cushions wthin

the coftai ner. TArdhheaitioh gpeerally fbitéstopacking diskdarhas caakehdetéhat recei ves
a series of wafers and the cassette is received between a container top and
bot t om Kn3AfereoMomnpartieidady,ithis inneatienrriatesiorn shien dayisn fardiseiths t he waf ers
into a prong '@%@iis%on Wi thin the cassette. Exanples are shown in U.S.

Pat ent Nos. Zlq , 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

t he container. One disadvantage of this arrangenent is that nolding the
container top is conplicat emﬂwéﬂw 25 cantil evered arms.
Anot heggshort co r Ja YR ] arnms may
not pr ('i)(\)/i de ar egk ?‘g‘%’ﬁéuééﬁlg&%fgg t?@%ﬁ%@%‘uﬁ%gﬁ E-I& g\éggﬁeg‘?ﬂé%\&/lgér{gﬁsqﬂsaes. The
separ at e cdisbiod semicotidvetcs agaerthl pThe Maferetypicallp dreahavfadtaredam onglvant age  over

the first exanple becayse it sinplifies the nolding process for naking the
cont ai ner f%aqgmaﬁlf?@egﬁ%?m%? apgther lqrqtion FaAdhRn gtanged inpariicar
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packaging and shipping 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.
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1 There is a need for an inproved arrangenent for packing sem conduct or
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 SUMWARY OF THE | NVENTI ON An exenpl ary
di scl osed enbodigent. of a,. device for packin | east one. djsk includes a
base. A pluralit ebﬁflSé@&ﬁ‘#gﬁaﬁéWB@r@g%ﬁeﬁ%ﬁozapﬁa?% S%Wﬁon%glﬁorted by the
base and a wa6QRE ofREsehiRe dlsREl il cdndaRA indAdR adasdtiforEcdrempber has a
plurality of generally |inear segments between the first and second ends.
Adj acent gendsappoyting the avafersgikhistinveatien proyides en smproyeé geshiant that . Each

cushi on m%rrﬁ I Ig_gai aé | east one contacting portion for contacting a disk.
The cont act sgles PFéins are |l ocated near at |east one vertex between two of
the gengrally linear segnments. 15 One exanple includes contacting portions
on first and second cushion nenbers that are aligned wth each other for
contacting a single disk. 3b& ' K INVENGHOMNr e spaced apart such
that an angle between respective referenc ines frome the first and
second cushi on rénn%’%egnpé%%%és hsﬁ CIB P PSH%&t‘aeré'lceg?fl %%"@b“&aaﬁz%*’g{)%‘hﬁ ng to a
center of aigkiiakullés FoddeSK piefafitydTaagE6n Menibass dath Shvedirsendecond cushi on
menbers is in a range fromabout 65 to about 180. In a disclosed exanple,

t he angl e is§ppaited hydheybaseapdnapeond endoupnorted bithelwse. Eaclosishionanpl e, the
o ‘ . ; g e e
bert or Onadfsihoetds o PREADSE bUR-SRIAGE {dthe R G kP g 20 11 51 08

exanpl e. Thadyasdacnt kedrallyeinean seotbnaire gass vefse tdeschi dive@ N Hact cwwhidn becone
apparent 25 to those skilled in the art fromthe foll ow ng detail ed

descri pti odngpbarhas aleast Are gontagting Pption fanepniciag adliskrhhe oalEHRS t hat

acconpany tg ARLAl | efl ARSI LA Gafex RwBE 61 of dEGIckRAiftae 01 | oV

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.



30 Figure 1 schematically illustrates a container 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 al ong

the lines 3-3 in Figure 2. Figure 4 is an elevational view of another
exanpl e cushion., IS S ectio i | lustration taken along the
nes 5. 1n Fi it d i gogtredgnd ilindaen BRF one fejinds 3o g B Aanp! <
container porti cm%urém SHE18vafioRSINBER of &ithef elxhin HEﬁztdfugﬁlsﬁ a feature of an

exanpl e enmbodi nen DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An
exanpl e cont ai n&iguo 3 is aseosersectional illystedtiomtaken aangbe bintsl 248 iwbigwra 4-on in

Figure 1. The caqunt ai 20 s, .C d to safel acka plurality of
wafers or 10 di gQgeB W%gﬂ%%%fé %? gﬁn?ﬁgpﬂﬂgg&g%P (%?B%rtion 24 and a
second portion Fgure Mblﬁ%a@%ﬂlﬁﬂmﬂ&ﬁ% 4 RARKOBf alPdxatpl®6MbodinRAf. angement  at
28. I n one exanple, the |ocking arrangenent 28 includes hooks on one of the
first or second portlons 24 or 26 and an openlng on the other such that the
hooks are par :

t oget her. 15 TfrtTre - - F ' =
cassette 30. Theyp §ccﬁ1ﬁzﬁnér%61k k’&iéniaﬂ&zﬂlyt SMOwRas aﬂhésenﬁﬂed damamleﬁ own

manner. The cassett Ois configured to Sléf port the wafers 22 in a manner
t hat keepsin ﬁm%batb@jcqm@mre?&dh corefmefrd tarsafelynpackagmaplarality of wefess ¢osi ti on

wi t hin the e [Josge grooves on
t he caséet tdg?(ggg ?ﬁé E%Réélﬁora%dm& gést ﬁ;}’é’?{;ﬁ&oﬁ%%@d?#éo@ﬁ@ gngage a cushion
40. In the wﬁlémtawdueeﬂtegaml@alotm atrafgenmend Bt 28 Iaroap ekarhplepthe a secured
position relative to the second ortl on 26. The cushion 40, bi ases the

vaf ers 22 HopkingATEANgeent Sdnelndes hﬂol(ﬁplhm@%%f the §iss Of secgnd RARIONRERE t he
waf ers 22 gg%g{g {2&11& oﬁﬁﬁ%&h&‘sﬁ%ﬁ {]t}HQhB&&t%é g%aﬂ%&gfdgagn #al ppi ng and

handl i ng. e cushi on own I'n ures I'ncl udes a base
that is at opéragto muﬁelthé portivecwigethek. Wi t hi n t he second portion 26 of the
contai Tg r 20 Trfg th%ailslgstrated 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  an open 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



42 in this exanple includes a first support portion 44 along one | ateral
edge and a second support portion 46 along a second, opposite |ateral edge.
Addi ti onal support portions 48 and 50 are near a center of the base 42. The
illustrated exanple includes 30 an open space 52 between the support

portions 48 and 50. T anpl e, base 42 Isob‘% S cragss .bars 54 gnd 56 that
are gener aFTRPO%é’Pb%ﬁg'lg'éﬁ %fg%ﬂﬁi ?ﬁéﬁggﬁﬁg‘rztls f’lﬂp@ﬂ&nﬁdggﬁ? e’iﬂ%ﬁ& oss bars
54 and 56 gFhREbhdea? i$addpaRPiotbeRAAP fiti the s&dndpBriidndiccbfaRélcdi@n&axe 42 is
sel f-supporting in one exanple. The base 42 is adapted to be snap fit into

t he secondsthat ¢ushiopgnernbery €0 exandiaveard the wafersimthe cassske 88 menbers 60 ext end
toward the wafe i e T i 40~ Lncl udes a
plurality of cus ?Sgarﬁnégﬁgsﬁizé%%d ﬁﬁ%ge%a a\r/%f{gg}é%l%leur%gl %/r%s]?seg%g%?

confi gus at have aeerallyewpged c@figuheionavteResdweddr@rh the gi#spRctive ofl Fighiei S
example, a plurality of generally linear portions 62, 64, 66, and 68 are
t r ansver seBy Ibthisenagple, @ipharality of gengrallyilingas Rortione 63164 AG. BeSra¢ | y | i near

peor pendr cul 3PP B s b FEREPi o o PRSI BRLL A BE REEoBRI70' oY e

cushi on neMieexanipls URpgeretdlyline@nsoribns die géirdlyeperpediulur trelpgvd toains 44 or
46. In the illustrated exanple, the end 70 is supported near an end of an
arm 72 t hatdiasant Haear PPBiAN: he correspondi ng support portion 44, 46 such that

t he engy,70 of t | S I i e fromthe

base g% I'n th%egﬂg%ﬁg?@ggﬁh% 5%%9’3’%?&?1?@?%%5&%5’%3’5%%% Inal direction

of the ar msppost.portidnsi4d oz 461 T tHeliDust@xddenxdmply, tetendd0 is heppertdd #éhrah t he

cushi on nenb and the correspondi ng support portion 44, 46‘@?”&’“ one
a

exanpl e, tHR &W?%@ﬁiﬁ’itw f’@&h@?ﬁ@g&%’%ﬂ’&éé‘lﬂ?m? PRItieR 4 t are not
separated gy Fﬂéﬁegg‘?ég%'ﬂ%}u‘@ﬂioge tfé?sgig'sgébﬁng‘;%?% ARtarcl fx%ﬂf’ﬁl@%ﬁ?eexa”pl e,

each cushi on ne s a Icate gt I'S separate fromthe
ot her ar ns422In this exaimple, amcht drer720ix aigjd i@, a lohgitalimad ditectaomenf2he pan (iieal | y

integraied.and, partially separated. opposite end 74 of .each cushion
rrenber?%o R Pteéﬁné‘yggﬁﬁvetﬁ’ﬂ%%@ﬁ% by eushippdesmbsrsndiths 48, 50 near a
center of thgesBasding duppbht golich £%aBP! BonkRRample, 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  be received 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.



second end 74 is supported i mredi ately adj acent the correspondi ng support
portion 48, 50 without any intervening arm 25 Having fixed ends 70 and 74
supported by the base 42 provides a nore stable arrangenent and a nore
consistently reliable bias and cushion effect conpared to previous designs
that rely on capf th'e‘?ﬂl?srtﬁfédfe'xﬂﬁ'?fe?cacﬂ*&ﬁslﬁ&r?ﬁi&ﬁ%e?@@ﬁé%cﬁ%és bhdifg the cushion
menbers 60 and the material selected to formthe cushion 40 provide

resi | i encycusbionemembéreonf dnxepposisa oot ackntenof theGusinidn 29 su¢tathatiwoows waf ers or

di sks to 30 he recekve% bet&gﬁn th cafqbon 40 and tge gassett 30 wi t hout
any risk of"HIGPHGEmOeTs 0P REe Jlignsd $iiheach QREr (0 FHEPESSASR #ALY TRENRY ng
procedur espettdeen EeaiBhi6n A8 hRA Rl cabsttte BO! EREHOAhRA Snerfibdriin bi€etdnplst r at ed
exanpl e, each cushion nmenber 60 has a corresponding cushion nmenber on an
opposi t® shaka goovedwafieerecefvingwuriags thabiendOtosngoter a lkatrespapding perioarofrenber s
60 are aliggg 1yvith FacB}othgb to qﬁgage each wafer received between the
cushion 407 a teﬁigegggg G &S0 M cushi on menber in one exanple 5 has a

grooved waf er - r ga@ilUististiciH6 AgEre Bvabwt eidtushion GRMREs 60 04 fikspondi ng portion
of a wafer edge along the cushion nmenber. The illustration of Figure 3

shows t he eenfigusmiionsyivee theatepped eorifiguzation den figtiangle detwasaradjacent st epped

[ near - por PRoyE ol bt dRar e 4-2hEThausaR0 Bhad R RERE Lardy

Wi t hi n10 he o®@Whfer Rethir’@e cafitaineA30, a5 RAR: sofeldfi¢hd lintaaponfiohié 62468 nfe68 nove
responsive to contact wth the wafer such that the relative angle between
t hem chan&Bonsiye tggentagtmith the wafen sugh that Hhe relative anglg betyean 88} i near
portions o) rher ﬁgg . en the
adj acent g§¥§ﬁ§§5&Q§§§§M§E%bﬂg§5g§§5§$3ﬂ§égéﬁéares bggﬁﬁggkgﬁggﬁgﬁother

exanpl e cushkhivh Membervdd fidxesand the adglefbetwdeaithe fdiadeapmogingglices of a
different size or different type than wafers for which the exanple cushion
40 of Fi gubeeomesdargers js suitable. In this exanple, each cushion menber 60'

has feyer |ineag;nortd giss §Qw Sothdd exaifle RsHiHBG Glichdndy'be GeeAllRbE Of

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
mernber 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 cuvshio‘n 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



Figures 2 and 3. In this exanple the second ends- 74" of the cushion nenbers
60" 20 are secured to a single support portion 48 near a center of the base
42. Ot herwi se the cushion 60" perforns |like the cushion 60 of the

previ ously described exanple. Referring to Figure 7, a feature of a

di scl osed i gdgalh Il ] i i better
interacti oﬁ et \I}\Sg%ijntﬁ? E‘?Bcus F%ﬁéﬂhérrlwggg%(éﬁ%%qgﬁ%ur%\@gggfﬁ%&ggéeci ally
duri ng asspnitiops 80 farteaci cushainmeembe . 60CAie erntmplealf Rigwel6rnas 8¢ has been to
arrange a cushi on nenbe ear .a top of copf ai,ner such that the.cushion
menber conf3TEENE PR é%gﬁ" e%lcr&%‘ﬁg‘é?ﬂ&éeng?“gﬁeahles‘i?“%cﬁﬂg HOI?“I‘?BS Q@fﬂ ai ner
Consi der i ngheli8stRRsd dxiafiplesQfe d0Red A6S aOfert@R 92BRIRGN GeRGilly MOSt cushi on

designs make contact wth the disk between 11 o' clock and 1 o' cl ock. One
exanpl e5 enpbegendiatlarlyfligriedsadjavestnlineanponiohsiofcthe spshedmygemper.t cont act

| ocati ons between the cushi.on 30 ngnbers and a di sk .t roy.i de nore stable
arrangenent . Re%ér”?? ﬁ& aPWeﬂﬁtﬁﬂ?@glnEIgﬁdef§Pe Sé%fﬂlgj‘sa%ﬂkl%ﬁ%ﬁé‘ﬁﬁ%?’g i ncl udes
at | east OBSnta&Hig‘gﬁ?ﬁéd@@OFé%K {HAMth@P aRBPhced Apaftls8Xhad vHRR NS ddntabPa adj acent
general ly |inear segnents of the cushion menber. The exanple in Figure 1
has two codisk@2i amanghobativeersregpective referencedinshi9dnndOftiewithin. a sptestedxanpl e of

Figure 5 has one. .contactin ortion 90 for e cushion nmenber. 60,. The
Cont act | ng ee A EauRr fn el Shieilpiipadhe B Bell T oI IERR 2
vertex102 hed xeiergRNf08! Mhe PeBRNBER SO AUI06 27¢ @B Betwaenh geent | i near

portions of the cushion nmenber. As can be appreciated fromFigure 7, one
exanpl e i nePuiatingmostiansfiang theeentes painad8i Ag apsleta briweomthegeferenpat t hey are

eapect  voures o biele R e eTERLRR 8 Rloihe Bes PR 0 BRI |

greater thgadebecggainant iIRREhtGH) AT Hifb exlathpld, the @nde eXtBRlsdi@pbsut @3k 22 10
has a center point 98. The reference lines 94 and 96 are taken between the

cont act i ngtpdhout H8(E. Smepxampledneladasaqosisioning thecontgetipgodiansiebéeen t he

A g . o s v thi : q
Shown 51 o8 iplEE e Hofh doul BorAB BuGUATH. kot pluicllal Plashyte R 7 [ OR0P
the range eatigeficisthé amgle albetieenaboiitdl 208D and abbBio 160N &n exnapatieulaned angds

posi tioni n%_lthe contacting portions to be . .
e angle a 1s 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



15 within a range from about 90 to about 170. A nore particul ar exanple
includes a range for the angle a between about 120 and about 160. In one
particul ar exanple, the angle a is set to about 150. Using the face of a
cl ock for discussion purposes, one exanple includes positioning the

contacting,portions 90 so that.they .make contact .wit.h an e of a

corres pond?h%g@gﬁlsgﬁsg&gf?g%ﬁﬁée%%l%%lo‘ﬁ%{hl@ ag.ogﬁagg:ﬁ@ﬁarl%%{)ﬁ%%% : 30 on one side -
and bet weehardliggfol exdnadTRe @idek Okngddobérated i othérdeatureKeeflieng t he angle a
greater than 65 and | ess than 180 provides better_ handling procedures.

Duri ng assesipergmssembly tq hmidatersh moygmenfof thgrdiply323-on 26 is placed in
position on the - W 1 . r t ereis a
t endency for rn)?gg% gﬁ& %eomzét%f?%%g%e%gggé% efﬁgﬁggf&(ﬁg%r%?r espondi ng 25
canti | elver adludeg &yckingffestuexi@Omnen indidSsurfacd 102 forse@aing, a dedawdadse of the
close proximty of the positions where such fingers contact the disks
(i.e., witFHsHioR404agdace vathin the canigimen A In onepgxamplecthe dockiig featilffe cont act i ng
portions 9 i il ust t endency
Por more t ReP e d s Ry S B B sl it ISR BT MRS BIAEe | PO
menber s 60omthetsheondquirdom2s. Tise saaredotitingfaanire aliowd ths edshi@®4@ anbt t i on.
Keepi ng the contacti ng%{forti ons 90 further down the sides of a djsk within
Vi

the range $9I9Al¥ElyAPRQVes from theres) of thecontainglo QRendvanaseiohisesamBieabi ity for
keepi n 6 I SK:S 10 L ! .5 Al ainer 20 during

hi ppi oy 2 AReRe(S (iR culafinRB3b bl QRIS eI Ra BHARIC. Sith ot her
f eat ur es ofequitmg thoentae nentainss2iol he eplatdédortredyaledr df omopatiemdf the t he di sks

22. The second portjon 26 of the container 20 in the ex le of Figure 6 5

el Udes aTRRRIAD Yeaames Semessdofor SRATaHIS: e O D beqRPerd WEba g &

sel ected  @GdsHi&a148stt Br ﬂgﬁgﬁlg}%é Bidte tHRanAEAhSR thaLone porRGEothanm! e the

| ocking feature conprise urality of tabs that are arranged to all ow

t he base 4¢rmtgnemap into place on the second portion 26. The sane | ocking

featurﬁ;allows e _cus e s ectivel8¥ removed fromthe rest of
2]

i 40 to b
the cohlainer. SHEPEAYPE desETPYOT I cxerBRaRyfaier Hlan HHBE MRS « hat it
al | ows t hevanstingand thddeidafohLR! tAE 8idciBSed eXaiplel fnayl BeBOME 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



requiring the entire container 20 to be replaced or recycled. If one portion
of the container 40 becones danaged, for exanple, that portion can be
replaced without the material costs of replacing the entire container or
nore than one portion of the container. 15 The preceding description is
exenplary rather than limting in r@LAIMS Variations and nodifications to

t he di scl osed exanpl es nay becone apparent to those skilled in the art that
do not neces&gri kr}{- depart fromthe essence of this invention. The scope of
| egal protecti i given to this invention can only be determ ned by studying
the followng clains. 20 7 CLAIMS W claim 1. A device for packing at

| east one di . LS g; : plurality of cushion nenbers
havi ngolei fi r@?egﬁé&f@%@%ﬁ?g e%flgﬁgis%’gcgglpglﬁ Ig’a second end supported by the
base, each alishé;andmenber having a plurality of generally |inear segnents
bet ween the fi rsh d second ends, .adj acent ones of the generally linear
segnents ar e RIPRR rghipp memhershayinng © each cushi on menmber having at | east

one contacting podrﬁlispghdfsgp St LB&eandl Sk near at |east one vertex
bet ween two of the genera Py | i near segnents, each cushion nmenber having a

correspondi ng custiecondendisappartedary thppassi t e si de of a central portion of the
base such that, t correspondi ng ,cushi ogn nenpers are aligned to.contact a
single disk. 3 C%"d&%‘f‘_g g lmai‘?y %{]&?Bﬁg@? figedr SFE‘?‘SWQE’F%\‘C&PiW%ﬂSf t he
cushi onyARERGIISnER \UdRedt otk of BlROSnsdRP YnkAdeBRhAts ARCtrhversako et t he

base and second ends” supported near the central portion of the base and a
second gakeushionymerhberiavingsthileast onsreostastihgportign forroontagiing a diskpeat atdeashear an

opposite | ateral edge of e base.and second ends ,supporte ear, the central
port i orP® O\fertfzﬁgneb\geseg two of gme generallynlmear Segments, each ¢R8R04 xrgenﬂ)er haEnnE a
corresponding cushion member on an opposite side of a central portion of the base such that

two corresponding cushion members are aligned to contact a single disk.

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 the 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.

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.

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 portions supporting the

second ends of a corresponding one of the plurality of cushion members.

6. The device of claim 1, wherein each cushion member has a plurality of the contacting

portions.



3. The device of claim2, wherein the second ends of the first plurality of
cushion nenbers is spaced fromthe first ends of the second plurality of
cushion nenbers. 4. The device of claim2, wherein the base includes

openi ngs between the first and second ends of each of the plurality of
cushion nenbers. 5. The device of claim4, wherein the base includes spaced

apart support portions near the central_ portion of the base, each _of the
spaced Apar tTheudsyiserofdaim dnwhergisna firstaf the gushion- msmbersgandog secopd of &) ondi ng

one of ok lrﬂ'éi'dyggslr ‘Mi,%géd gﬁ%}mlﬂl?%alfgtﬁgpﬁ{ e st chilfod mekfber e ﬁsﬁfoﬁ@&%o 17“‘9? [I'ﬁia n

each cushion ne of the contacting portions.
devi ce thé caitadtimg portidns rofithe farsf andssecarfd ¢ushioausdmiens aerspeces! apad saclsthatard of

the cushjon nenbers aligned wt.h d parallel to the first cushi on nenber
are posane|eobféwe%re§mtwe FslErent linkst Forg B of Sl afaephd §P§a%n’§@@_8¥qd
cushi o ABERES SorfibRs RPARGH GRAPorkii told\@nted B a MK i€ tIREAINR RRrd GRS by €

reference lines fromeach of the first and second cushion nenber ~contacting
por t i ortbe fitst andhseicond cushiomspembiérs és in@ rangedfom aboiit 68 th alout 8¢ he di sk were
engaged by the first and second cushion nenbers is in a range from about 65
to about 180. 8. The device of claim7, wherein the angle is in range from

about 190 t oripb@ice d78ainP 7, Wheree tHeCohg® isCinddalipe fronhabAitN oohe abwite is in a
range from about 120 to about 160. 10.  The device of claim 7, wherein the

angl e i¥/0about 150. 11. The device of claim1, wherein each generally |inear
segnent of each cushion nenber is generally perpendicular to an adjacent
| i near segnent of the corresponding cushion nenber. 12. The device of claim

11, wheg.ei n Hie dedtoftddiml 7,eBdreinetieandls ioh eaaipesidie abbutt IRD° verbgx near
the contacting portion of each cushion nenber nove relative to each other
responsi®fe to engagenment between the contacting portion and a disk. 13. The
device of claiml1l, conprising a container top and a container bottom adapted
to contain at |east one disk and wherein the base is received at |east
partiallly adeierdvica of olaith Gnwhérein the angle is about 150°.

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 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 against a portion of

the top.

14.  The device of claim 13, wherein the top includes a plurality of locking members that

secure the base in a desired position relative to the top.



the top. 14. The device of claim 13, wherein the top includes a plurality of
| ocki ng nmenbers that secure the base in a desired position relative to the
top. 9 15. A device for packing at |east one disk, conprising: a base; and
a plurality of cushion nenbers depending fromthe base, each cushion nenber
having at | east one contacting portion for contacting a surface on a disk,
the contacting portjon on a first cushi on nenber and the contacting portion
on a sédcond Aeﬁ%"ﬂ?%ﬁ‘?rH%‘?%‘&atdﬁsbﬁ%é{%’tcﬁm@ﬁﬂmgér allel to the first cushion
menber are spagedpgpart such that an angle between respective reference
lines fromeach df the first and second cushion menber contacting portions
to a point capleshyndficnshitnmemberstdepermfingfreinthé basdi sk i f the di sk were

o about 150 Ssbetchiog BEpPecbing flrs pat coter merorith SrgaReant ARG 1 om

about 10 a 8i9k, RO ¢bntadtthg porfidn of hefideNishRNGhefbé dRdlthe _cmeﬁgw?é&len 3G e is
in a range from about 1§0p to about 160 . 18. The device of claim 15,

wher ei n se¢padaavghien i membryialighgd wittoandrparalielvioctbe dirstceushionl Bemppie prgi spaessic h
cushi on nenber, incl ude first end s orted by the b Seco end
mpor 1 At St iACa St héwlpt Hepflive HBRAS Bl Horh Wb BE oIS, aEEGRE P
l'i near saghiemhfenitRt VeRACtingEpdrtibss to aap@inse&mgomﬂ? tovk Icbnteh ef atsidghagdisk ohe
contacting portion for contacting a disk near at |east one vertex between

two of ttheediglemeraengaged by the Bishprchsesondeushipnamerabers ds ¥ a gange fompabaghé ei n
each gquaﬁhhx i near segnent of each cushion menber is generally

per pendi cul'a ?o'an adj acent linear segnent of the corresponding cushion
menber. 10

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"
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

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.
20.  The device of claim 19, wherein each generally linear segment of each cushion

member is generally perpendicular to an adjacent linear segment of the corresponding

cushion member.
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