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[err] 0 8 DEC 2003 WO 00/ 78638 | NFORVATI ON- STORAGE DEVI CES The befditQ 2003
of the filing date of Provisional. Application 60/139914 (filed June 17,
1999) is clainmed. BACKGROUND The field of thls invention is protective
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di sc drives and ot her information- storage devi ces from damage resulting
from 10 i(¥phrfermation@bogtiCereettionst at i ¢ di Scharog@o-harcodsgndsidgr piventionsarye odk MR-

non- oper at i njj* AE P TS EL0 THEMpBRPNE Py @’&e&’fs’é}‘l”&f“def“a‘ﬁbw'e"mefam’wff@lbqgves is
handl i ng damage, not operational fail ure™?(SE" &8¢ ¢ ¥ %shes) .
Handl i ng damage to a disc drive occurs as a result of bunping or dropping
the disc drive or causing it to conme in contact with a hard surface. Such
handling damage is classified as disc slip, head slaps, or gross cosnetic
damage. Handl i ng damage is occurs during freight transit, carton handling,
actual product handling, and product-system integration. Generally
simlar danmage occurs in the case of other information-storage devices,
such as tape drives and optical drives. Additional non-operational danmage
to disc drives and simlar devices occurs as a result of electrostatic

di scharge, and it is typical to ship devices in an anti 20 static
(static-shielded) bag (al so known as an ESD bag) to prevent or reduce such
damage. Current non-operational shock specifications for Seagate desktop
information storage devices call for ability to survive 300 g at 2 ns.

For high-end products, the specification is approximtely 150 g at 2 ns.
At shock levels in excess of the specification, it is considered that a
drive will suffer physical damage. Handling actions such as those

descri bed above (e.g., 2% freight transit) often inpart shock in excess of
the g levels specified above, leading to return of damaged products for
repair or replacenment under product warranties, at manufacturer expense.
It is believed that this problemand the expense due to handling damage
has existed for many years in the disc drive industry.
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AND SUVMARY OF THE INVENTION It is an object of the invention to reduce
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anti - shock rotectlon for disc drives and other information-storage
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DRAW NGS FlI G |s a per spective draW| ng of an opeped package of the
i nvention, fdamegs iyelasifigdas dier ship; hpad é’BB‘vér gREs @é‘g‘i“c g‘@ﬁﬁg

| ower portioncQfs &J}ﬁ RREKPISsit, afeon Ranu&lgaa&ﬁaaprouu&wﬁcmﬁglm pESAOEL- s@itexﬁn
opened package oft the i nvention, wth
integration.

Generally similar damage occurs in the case of other information-storage devices, such
as tape drives and optical drives. Additional non-operational damage to disc drives and similar
devices occurs as a result of electrostatic discharge, and it is typical to ship devices in an anti-

20 static (static-shielded) bag (also known as an ESD bag) to prevent or reduce such damage.

Current non-operational shock specifications for Seagate desktop information storage
devices call for ability to survive 300 g at 2 ms. For high-end products, the specification is
approximately 150 g at 2 ms. At shock levels in excess of the specification, it is considered
that a drive will suffer physical damage. Handling actions such as those described above (e.g.,

25 freight transit) often impart shock in excess of the g levels specified above, leading to return
of damaged products for repair or replacement under product warranties, at manufacturer
expense. It is believed that this problem and the expense due to handling damage has existed

for many years in the disc drive industry.

30 OBJECTS AND SUMMARY OF THE INVENTION
It is an object of the invention to reduce handling damage and the expense resulting

therefrom by improving anti-shock protection for disc drives and other information-storage

products.
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| ower proximal end of the package | owernpbst and the upper proxi mal_fapm 2003
uppernost. FIG 3 is a plan view | ooking down at the upper portion

cl osed packpggotskh the proximal end of the package tol;&%c?’;)%/ o 25 FIG

4 is a side view of the closed package with the proximl en he right.

FIG 5 is an end f;gg .6 is a
pl an vi ew | ooki ngnd?ﬂ&&#{}ﬁ%%‘%&v@rmggg‘f& 8%@%&0@?@%%?&3 "f h the
proxi mal end fcrmatlblestp!agkégme ta)bEt shibjectedtiathigher than 300igsat A nsisheckuévely vﬂﬁle thee

cl osed packa end ft 30 FL.G .8 end
o of e g A s BB« e doPit Wit e ka2 €4
Cross- sectlomahssﬁetlala%lsof the hi nge | ocated at the distal end of the

package showi ng adj ns o kage, .with the upper. portion
of the package toﬁ'%@erﬁ Pt Jh ’Pheé'1?%\R€F§Vb‘%ﬂat?5‘huﬁpé°?ﬂ€n?‘@fg'ﬁl°i‘ﬂg’m
package is flﬂeéq/fompuwofm admseaum(mgc-shnenbd)tﬂag forithedisc afivg dratieer inforidations 180
degrees apart, UBST] . UT§ 6cIEET (RULE 26) - 8 DEC 2003 WO 00/ 78638

PCT/ US99/ 141'f5’r‘?ﬁe evigei fB¥“%%i de view cross-sectional detail of the
hi nge | ocated at Theinteion lprevids aﬁe@shﬁr@&ﬂh@g@dm&ﬁﬁ%s@d&ﬂjeﬁ&ﬁ&haﬂéﬁ-t i ons
of the packa t.his view the upper ort f ackage has

ot at ed to ¢ ATIRSREViPts gt BT DerRILE) HRRELA pforliorhe bacbased Hotire

pac kageo cl os Qﬁv@mﬁ pladed ihlaafme-dﬂﬁ;fmf% pasar:aglte lAEmBHARR an RPHer laguoﬁr%r ﬁd?ﬁcl)(n‘,) a&dﬁage
nested into the an er o e. | ower rtlon of the pac

DETAI LED DEselszb*F "@%%LE"'HHRNFEW?? Eﬁp ke P‘ﬁ‘%ﬁé - ’&?a@é’FPtEFéméﬁpﬂr%‘eg‘%tbé‘d by
consi dering tbhﬁreskeseﬂhartugﬁonwazage@eﬁmé PicRige ispRATEANY 4 drfithly aRR a4l Or a

disc drive. Referring to FIG 1, erspectlve drawi ng of the opened 10

package of t feom RVEmiasts shepting alth/smt@ge ap6 lavrer ppwigEs lomed b an aﬁﬁo&@mlaqe end
of the |ower REE! iR el 8 10&KRABNs hbst 'tozgeﬁﬁleﬁ‘t thb 3brigheAl RS aﬁakgqe 10
-snee

conpri ses an upper nolded-sheet portion a Iomer nol de

portiom 14. Uppenthianpath Gnefecns|seabrha; tpeaventy pAseage AS contaminggts) hockipanymitiled at
their distal (&rra%ehvaape&ﬁ%@a@&ahﬁ%&éuﬂmﬁé shs shown nore

advant ageously 1n FIGS. 9-10, in cross-section I s discussed in
greater detail below 1is Upper and | ower nol ded-sheet portions 12 and 14

are general ly congruent to ONeHEgCRIPTION OF DRAWINGS

FIG. 1 is a perspective drawing of an opened package of the invention, from a vantage

h

s

20 point above the left proximal end of the lower portion of the package.

FIG. 2 is a plan view looking down at an opeﬁed package of the invention, with the
lower proximal end of the package lowermost and the upper proximal end uppermost.

FIG. 3 is a plan view looking down at the upper portion of the closed package with the
proximal end of the package to the right.

25 FIG. 4 is a side view of the closed package with the proximal end to the right.

FIG. 5 is an end view of the distal end of the closed package.

FIG. 6 is a plan view looking down at the lower portion of the closed package with the
proximal end of the package to the right.

FIG. 7 is a side view of the closed package with the proximal end to the left.

30 FIG. 8 is an end view of the proximal end of the closed package.

FIG. 9 is a side view cross-sectional detail of the hinge located at the distal end of the
package, showing adjacent portions of the package, with the upper portion of the package to
the right and the lower portion to the left. The package is fully open in this view, with the
upper and lower portions 180 degrees apart.
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another, in the sense that their dinensions are approximately the S%E@%%
they fit together in approximte mirror imge form However, as wl

appear, st ijg di fferences between upper and | ower eet
portions 12 an‘#’% (in part i cular, how they interl ock) é‘%%?’h‘iﬁ not true

mrror images of her . and not ful.l th I al
Seashel 1 (1) enbobiCrdRE 5P 4B iy JEnepeiods ARRPhtidisen v o o bl ' °
one- pi ece ar toff (Heepachagn csllmwmg adjuiceny padtibys dfatierpackagy. Inabi wigvithd ehipegpottidtl ISt i C

sheet. This i cons red er from uri
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article also ,pa(vlda@ehcl@yed\md the flang? némbgeof tEOﬁp;ﬁi(ﬁdfﬂbﬁof the phdk@gdmsied s theS
manuf act ur ed # (gtj ce article_w thqut a hinge, upper and | ower

nol ded-Sheet ﬂ%’&‘ﬁ‘ T 1?""3’&9“?&%@57" %%ped together. However, this is
considered a non-preferred enbodi nent, since it calls for using two nolds
and increases parts count_as well_ as re urin | ica- tion step.
Cl anshel | package 10 of %WWW% 9#"953'%%{%’@ ﬁ?%as manuf act ur ed
by vacuum nol di nghe@pnbs fathe layprivideDbyt dnddRg tneru“e&lgﬁ bf Sdag R doninbitial
chloride (PVQ) sheet 30 material. (Different exerrp ars were produced at

various such Sespelit¥package forgiscriryey Refarpingte £1G. 1s 2 pasnsrtine deavingpihe opened
preferned.) PaskafBdreld iNentithFdm B AntEsd Yo Mok m&%mﬂ%@&fwmm%nmn

Kl ockner. This naterial is static- |SS|pat|ve which permts avoiding the

cost of an ESFrhgaackages itds sgenthet clsmehell prckesel) qempritss an mper molded-sheetmontiong
process was §8lahd £lokef ABMENHA BHioa 1. Up a/ﬁ@eﬁﬁad&itshm% fofi el
known to persons of skill in er plastic materia SUBSTI TUTE
SHEET (RULE 28) joineg @E@e@d@@l \mdsow m@swrﬂl@nr/h@sgglﬁmmtebb,ﬁs isd-‘é@WP\F@l\ﬁer e
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i nsi detof the packapgs and lawee molded-sheet pcammdﬂsmdﬁérm generally eanguent Waunum

extends' qone Pt Fairaret FPArf Beb B Fahmbhin it sAdER g TR0
0. Spprokisnateyminan imagp dormyoHeleey prpearn, st rdgfiereneesbleet weed
ext ends generpg; M&%raf Lot 51 mye;ﬁwﬂ g@rmgﬁzg 10 By 0Lk O
|1:1§ a’F e PS5 ppedm ’ure Shown

package 10. ange ne RS S
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| at er al
20

-d

In the commercial Seashell™ embodiment of the invention, the package is a unitary,
one-piece article, which is integrally formed by vacuum molding a plastic sheet. This is
considered preferable from a manufacturing cost standpoint. However, the package may be
manufactured as a two-piece article also, with or without a hinge. For example, if the package
is manufactured as a two-piece article without a hinge, upper and lower molded-sheet portions
25 12 and 14 may be taped together. However, this is considered a non-preferred embodiment,

since it calls for using two molds and increases parts count as well as requiring a tape applica-
tion step. .
Clamshell package 10 of this embodiment of the invention was manufactured by
vacuum molding approximately 0.020 to 0.024 inch thick polyvinyl chloride (PVC) sheet
30 material. (Different exemplars were produced at various such thicknesses. The 0.20 thickness
is considered to be preferred.) The material used was Penta-stat™ PVC manufactured by
Klockner. This material is static-dissipative, which permits avoiding the cost of an ESD bag
that would otherwise be needed. The vacuum molding process was entirely conventional and

involved use of techniques well known to persons of skill in the art. Other plastic materials
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portion 16a, an internediate vertical portion 16b, and an outer |at @gc 2003
portion 16c¢c, while flange 10 nenber 18 has an inner |ateral portion ;

an interneqighggiag’ tical portion 18b, and an outer lateral portion 18c.
Lower nol ded-sheéet portion flange 16 has two tabs 20 ext®id$y148M%xi -

mal |y therefr d-sheet portion ange as t abs 22
ext e%di ng prob%lHzi %W?@e@ﬁ’r‘%wﬁm f: %5% fff’g’f‘?%geg’?@d%m Apstaser dngage

agai nst t abs tR2materidls testedover | ap, as shown advantageously in FIG 3, a

pl an view of the glosed pack Tabs. 20, and 22. cqQoperate 15 to facilitate
openi ng t he packagggméﬁ b °ﬁgfz?la gﬂ&”ﬁ%@?@%&%ﬁ%ﬁ%ﬁ%ﬁ%
tab(s) 20 fdcaﬁpeasmheﬁitleqvestthasmafom,ﬁfl&edﬁ(ﬁ}@&&l@ﬁ&ﬂ?&ﬁ%h@&b@ﬁﬂn t
portions of the age .at t r oxi end. In e first comrercia
Seashell (tm “é%gfg\c‘{@‘ﬁ?‘d‘o@?’ﬁ@ ?ﬁ%{?@h%ﬁ‘}nﬂ{}%@fﬁ“&&fﬁé&m pomien 1 pfpackageel y
5.25 inches W0dBimildy ai fikeolieneéipdfiod dii3e meAb&)18 effRfls beferil) HiGS TN

(including 20 rib outer lateral flange nenbers extend laterally

. T
outward appr W%Paefl n@_bd;g-s ¢ft padion 12 of PaﬁEagFng Each fange mewbetds a stepped

appr oxi mat el %triknds, showod @ivahtastdidly el FIGE. loy1 004ateiva fighge Taknber @ Has er lateral
accommodat es a di igﬁﬂd” ve (or other information-storage device

appr oxi mat el POROR he4, grinterpgdiate wertial portion dGb, prsag outgnlgtenal patiomigieexhils fasige
Ret ur nilNg t O niehiBer 18.had 4n ihufer BRLD pbriicd 192088k teRIHRRRADbRR b1, Ak & RNYE

nmenber 16 |leads 25 via the above-descri bed stepped structure to | ower

done 24, whi daterplpogiondfs. knvees meldedsharepagtinn dapge: twe tehe20rxtsndige prokibper
nol ded- sheet Ry theRftoh! BPSE nTRIERSEeetfortidatRe19 gﬁr@@%& Bb g{fgﬂg&g@‘oﬁﬁgpe‘j

structure for upper donme 26, which i's alsoa h Jdi'sc driv ecess
in the packadkerefinge oWhenmgrkage 40 jslnsed. 1absi2f engrae hgainshigbmn22nwith an overlap, as

advant ageous kyovrhdldnfagecily i FIG. P&:Blség & of e %l!és%g Eac'&%&; ?‘gt?se faﬁ%ﬁﬁ%ﬁ@“t S

from outside the package fo the drive ones 24
and 2615 and itq fagifitgte apewagkthe packagrewheh itfi§ clpsdd; the fisen signultdneouslyt jushes tabsd 28t or ed

in the dones | | ' whi ch e
upper done f |)d? "sv‘e\\%ﬂ1 dt jf?%tp Eg EglD)F'ﬂtc?\{/\e/lra{rﬁ ¢ 13%%%5{1 %&ﬁ#@%‘?\ﬂﬁﬁt&\éﬁ%ﬁg %tgx?)%a@k%‘g“ 3{ ttg’? osed
W th a so-calptoginaledde-to-female fit of the flange nmenbers. The flange
menber structure | . ' 1, d r . per part, of the.steps,
so 4 SUBSTI TUTE ﬁéﬁ%ﬂ‘?’h@%@%‘l %“%‘%éq‘?g@%f Pl bneackad® s381 0o
that when t heraxpmesly S2fiinkcleseidenBb dhebes ddng €inclpding tabs)snd i S iphesddghdintingieg her a
def or mgtion %BS The outer lateral flange members extend laterally outward approximately 0.25 inches,

and the tabs extend another approximately 0.25 inches longitudinally outward. This package
accommodates a disc drive (or other information-storage device) approximately 4 inches wide,
5.75 inches long, and 1.25 inches high.
Returning to FIG. 1, it is seen that lower molded-sheet portion flange member 16 leads
25 via the above-described stepped structure to lower dome 24, which is a half disc drive height
recess in the package. Upper molded-sheet portion flange member 18 leads to a com-
plementary stepped structure for upper dome 26, which is also a half disc drive height recess
in the package. Accordingly, a labyrinthine path, shown more advantageously in FIG. 10, is
provided to block ingress of contaminants from outside the package to the disc drive to be
30 stored within domes 24 and 26 (and it also blocks escape of fluids, if any, from the drive stored
in the domes). At the same time, a structure is provided by which the upper dome fits with the
lower dome tightly and keeps the package closed with a so-called male-to-female fit of the
flange members.

The flange member structure “leans” slightly inward at the upper part of the steps, so
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descriped | Nehfifrd WreGEEIHed10 haBhaRE A Hhiresdd®Dd, %me&m%ams&ﬁa@eg&uahy sithilar/TEEt
desired shock resistance specifications. It appears that tThe opti mim

arrangenment oblike ptoctusessO eptendies vertiealleutwad gupsfiemeal |y on a case- by- case,
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rationale for determ |%1ttéog‘g§?pg 13 ar éﬁgéﬁné?tlgsea tar@?‘ﬂ; O?Q‘Sﬁxgieﬁﬂbs
substitute hé&bex;eedo@éem@mmﬂlowwm@depfshmqmgm é2qndrlf ofthe pashrascand more  does
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25 impact. Therefore they absorb shock, thereby protecting the disc drxve stored within the

package. In the commercial embodiment of the Seashell™ package, it was found that five
upper ribs and five lower ribs, transversely disposed on domes 24 and 26 as shown in FIGS.
3-4 (and described in the succeeding paragraph), performed satisfactorily to meet desired shock
resistance specifications. It appears that the optimum arrangement of ribs must be determined
20 empirically on a case-by-case, trial-and-error basis. It has not been possible thus far to develop
arationale for determining best rib arrangement, and therefore no substitute has yet been found
for a primarily empirical approach. It does appear, however, that more than one satisfactory
arrangement can be devised that will perform within shock specifications, so that to some ex-

tent it is a marter of design choice or aesthetics what specific arrangement to use.
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tent it is a matter of design choice or aesthetics what specific 2003
arrangenent to use. 5 SUBSTI TUTE SHEET (RULE 26) - 8 DEC 2003 WO OO'nQGQ%C
PCT/ US99/ kdd 46 i ndi cated, disposed on the transverse and |ongitudinal
vertical donme walls around the perl phery of upper and PEWEE9944IRs 24 and

26 are a series e ss-11ike uct S 28, which are

adapted to cushi %Ir?lé(ﬁ&g% &c}’og# W?nﬁﬁﬁsetaﬁaﬁ Wﬁﬁm?m% dqoen jwlls ground

but t ress- | i kbe peripheny nfewparrand ievedr ldomes 24 atl 261% Pdetiedst DRdeRIButbressdRSOT b

shock and cuy e d| sc s. driive taq prevent it fromrattling around in
t he package V\/neﬁm‘f e pa %“P‘Sd%%‘f@%‘?@ﬂdisi)d‘il the domest Heserrounded

si des of thelmpeaskhlgestru&mei e febiliphe aﬂmhﬁsraetfééﬁmgﬁolaﬁs%ﬁfsh@&%h@&fs bR isS C
drive nd Jdlt fII‘{T%&(/ﬁ n.place at_all_ tines. Each done's buttresses

prefer abI y e e avkine gund fshe packages when the packegedssublectedsto inpast
i nwar dly extfamlihegnds ai sidesbf tReiaieit.t Preferably, Buﬁ?es@dﬁﬁ% %ﬁt dﬁthﬂgdrﬁzeand

conpart nent hi n.the donmes, whose | Mmensi ons
correspond thS}c{]h% BPlrcssal Hoey lﬁ“}b@metsﬂ’ét"@?%wdfeﬁbhf exigndyeertidally lealf they t he
package. Thehefgtingfake difc dewét r esses extending inward should be at |east two
per side, since mcﬂts (here, points of tangency) define a line in a
Eucl i dean pl ane. ?fﬁ@f‘ Y Ruendinglateral petremitien of thenbhttressestdeime o kormprrtment

buttress es Ivithih matiéxﬁés Qﬁos@ 3dtH BnORRPhE BmeRs QSnégoﬁfdQ@ iﬂe%&ﬁ Qﬁc’ l?e )ﬁh‘?‘t b# ons.

15 Al so, tIygrab the buttresses are structur In a gen
si ne-wave- | | d%‘i‘fié%%m begtored in thepackage. Jhe pumbes Oﬁbltﬁ@s&gjemdm&gnwudvmw and
i nwar d i nt 0 YelElefPRRSpeP§il, ﬁﬁéet@b‘bﬂﬁt@%e?@gomﬁgﬂ\éﬁ%hé? Wk aLﬁe a‘s d?%ges

Thus, the buttress formations at'the I mal
dones both Ha8pcOther thagthat, then@rgbqnanﬂdomenqﬁ'th@bmmmmmenofamgdom at

one part of JLABfaesthbtRGolddtirio)d t hey project somewhat |nto t he fIanges
inner lateral portion a half cycle 20 farther along the "sine wave.

Hence s when the pdexergierabbirtéie bustresaes acqstrusturedin ageriermlly bine-ate-likerskae s’
outwardly pr, | In the case

transverse é%t ?ﬁreﬂr%g%og% $%§E§M&&v}ﬁ%&ﬁ%ﬁ}&) °qﬁ? “%%ea pf‘@?# °§ﬁwd§‘L3“d t he
buttress f orcatexlyawayfrem thetdomes. (Thus, thedbuBess fox"ﬁinaomsmt\meqbi-quml ajdadistal Bgdspar t s
of the buttry t rifs. Th t war di ecting
parts of t e Bnerme el 6B EREb Ui il sife wiliif oR oS ot neBrot i n 1 e
ri bs and 25 “siniwaveiepd \tlwtpro;edt symesdtae imtb tHeeflangas'iskeesl 140¢ral] @eﬁdnwﬁalpéyctehe
ribs i hLvar d é;rfh%&@%g%ﬂ;% WaPd 4 I-%xgq?eégvpﬁn etLl angﬁgg@?on an end atna%eanglv%%%ut-

package | an de at an
tresses' outwardly projecting parts provide some cushioning. In the case of the transverse ex-

tremes of the domes (i.e., the right and left sides), the buttress formation interacts with ribs 30.

The inwardly projecting parts of the buttresses are located between the ribs. The outwardly

projecting parts of the buttresses preferably coincide in shape and location with the ribs and

25 thus they vertically extend the rounded projections of the ribs inward from the dome roof to
the flange members. Hence, when the package lands on a side at an angle the outwardly
projecting parts of the buttresses provide some cushioning, in the same manner as the ribs do.

In addition, tabs 20 and 22, as well as hinge 15, are resilient and thus capable of further
absorbing impact directed at the ends of the package.

30 It is desirable that the ribs extend all of the way across the domes, to provide maximum
protection against impact. However, they should not extend transversely so far that they
interfere with the effect of the labyrinthine path of the flange members. If they did so, then the
outwardly projecting buttress vertical extension of the ribs could open up a path around the

seal that the flange members provide against passage of contaminants. It is considered that
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projecting parts of the buttresses provide some cushioning, in the sgnggC 2003
manner as the ribs do. In addition, tabs 20 and 22, as well as hinge 15,
are resili omdodoagsgt hus capabl e of further absorbing ir’rpﬁ_clgm ' ed at
the ends of the package. 30 It is desirable that the ribs exét;belgl ﬁ'tall of

the way acr oswaﬁnﬂaymmcwea%eyﬁm;%g@&% %@@ﬁg&&ﬁ@#g}@é

However, they should hot extend transver ar %sh

with the eff eeftheflange{ke.| elemanishandd 8p)is appestpriaty forthispuyposaeiish p slearhicecarey
did so, then tmg | [ (=) | [ ensi f the
ri bs coul d oplseetr}%tsJe|cl),9é:§1!l pat h g?‘grﬁ% t 'é’n\gtéegﬁ Ests%%tsth%{ E%édfﬁg%lgbgéésnﬁggs%%%vi de
agai nst pass atxtendfall o6 theayayrie thegntenmediate vetsiaalipdsiossiof the flargeS(eBSiENT USEaHEET
(RULE 26) - 818IQ§C 2003 WD 00/ 78638 PCTI US99/ 14170 approximately 0.1 inch
cl earance between the end of the ribs/buttresses and the vertical portion
of the flange (i . dn theefirstheomneercia (Seashel™ Shibodimentpihe ojbs iacet semicirculrhin cross-

. S . C| : . ly tn.FIG 1, .wh
P ceen « nshidh SR AR D3 nch BRRGLAE IR RURN GRGGRo wd omeorrir o) °
to the inter maelnteSviaches. cEherparetiivenibs winsvareely dispuged off edck vt tesrodBdonaend s
180) . 11 the Gidshe SRNELE! Bl SAAYARK FUSTROMTE U LS | PP ABES ocshe |

semcircular Tn Cross- Section, approxi nat
pr oj ecti out Weinwdrriediare tenticakilange popionn XThe lompitediyall) pidainiah edge 9f the fisse d.eqhwsf | Ve

ri bs transversel. i.sposed on each,of .the roaf do extendi n
transversely ?3’8&@12{16 B@’r t%ytﬁ?m?ﬂeé “f‘%glfe %ﬂﬂmfﬂwgﬁg%ﬂ’m@w %ﬁﬁeq Wehes
of the I10 idntthe fpmdinmlt I ?-“Mmtl’t I'Erpjal:ting Ibamgat e OLikévrises lthe'[&?tgithdiﬂaol&tdisﬁ Bi@e:o)fthe
proxi mal edge.of .the first, (i.e., mos roxi mal) [ih. approx ely

Do dbs s R i Spdst 1htaD (it Spr ety cBRGArS ish b B Bu Bl ey sgde or

B o e o e D e i b B e
i o e OF s Cappronmapeast lonfigtdisli caitins g, o) RREL R, SRl it rof 168 S8

i nwar dly proj ®edphif@lerdUtThe esnsedfng (§étOnd Bid fdurti) &bk fafd Symirieichily diSposed slightly

approxi mately | ongitudjnally_equidj ﬁtant fromthe proxi mal and djstal ends

of the same BHRPSVHALH @#ﬁéth%e‘ﬁ%ﬁ wendeits isaten $9 thab the; 1espeptivg Listgnges
symet ri cal | Ybetlieeh @fetin$dl ichgithdinal (RS elsQYektchdindF 200 d5the first, R€con@ohd tHian

toward its center, so that the respective distances between the central
| ongi t udi nal TS pEPPROKisEely birehuandil pgpches cthedive bysessesiestending-latsrally owtward; hi r d
ribs arng apprgh Tahelide df éatk Ao thnd - cainkARIBORith fHerits! ¥feh Ridfirle’ RS Bittresses

extending laterally outward
extending laterally inward. Each end of a dome has five buttresses extending outward and four

buttresses therebetween extending inward.

The ribs or the flat areas between ribs optionally contain small conelike projections or

complementary recesses, to facilitate stacking the packages. Flat areas between ribs may
25 advantageously be used to contain logos, brand names, etc.

In another, less preferred embodiment, the dimensions of the package were similar,
except that the five ribs transversely disposed on each of the roof domes, extending
transversely the entire width of the roof and to approximately 0.1 inches of the intermediate
vertical flange portions, were spaced such that the two ribs flanking the centermost rib had

30 their longitudinal axes separated approximately 1 inch from the longitudinal axis of the
centermost rib, and such axes were separated from the axes of the most distal and most
proximal ribs, respectively, by approximately 1.5 inches. In still another, less preferred
embodiment, the dimensions of the package were similar, except that the five ribs transversely

disposed on each of the roof domes were spaced approximately equidistant from one another
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20 from each side of each donme, and coinciding with the ribs, each define
four buttresses extending laterally inward. Each end of a dome has-f§ BEC 2003
buttresses extending outward and four buttresses therebetween extending

i nward. Th¥Q00883%r the flat areas between ribs opti onalpcrueensgon smal |

conel i ke projections or conplenmentary recesses, to facilitate stacking

the packages (eaeh langitadinalsixis @ppreximately <2 Srimtes apirt BomARS RAERHShMnAIGEed t O

contain | ogos, brand.n n, anot her, |less preferred enbodi nent,

t he di nensi ons ofﬁt em%a”cikiga'g&'\f%?vé‘cg%m CRQss-secHoRa Kiews Pnél‘e hupging alapg adqm s

transver sel y gitedimabesatitatsectiva ofithe packipe, it 18 eden GRNESge 1% QfHéEd}ﬁon-M@d}?Weﬁa y
%y 0.1 inches of the

the entire w f .the rao to r.oxi mat e 1

i nt er medi at es@l&/cgl%r i 03 Wéﬂg&égbgmﬁﬂgg 9%t thediseal endscaf therpackage ri bs
f1 anki mg t he porintspeomneating ihb disrabendofflagdes 14 @ams.chBahiﬁﬁﬁémﬁé‘dﬁﬁénﬁthﬁxge

appr oxi mat el gsl I nch f.rometélgj? l.ongi t udi nal axis of the centernost rib,
and such axed® RSTESEEHY BrEp'ss eehaggeters S 28 sonnertad toretherat theis t

proxi mal i bsespeceappoler, ipbet, aﬁwxoaepaajxdeﬂm{eﬁﬁmalle_xée&mséﬁem&g,o F(ﬂlé hinge
anot her, | ess pref err%%l er;‘godl ment, the dinensions of the package &ere
sinilar, excé‘ﬁ'@“{rﬁé’?ayt devised @vithicppgs-tectians yesembling W'sliMis. 08 gtco The purposeof t he

f d RS b bvel Gt Chisesit ; et 7.
SUBSTI TUTE S s B D e e bl P70 B B B DA el
| ongi t Bdi nal T3S %Eﬁ@&va FefreAr yo Rermit the flange nember af therupperthaidedeshest portion

l'ongi t udi nal tPpeilftbd up dBRESY dbb il arddleatifESthe %?&Qme%&ﬁ?tﬁh%%o?féﬁ:sﬁ%gﬁdrp nal

vi ews of the hi ng;@% along a lon gitudinal “vertical section 0O
package, it ten whesthe hinge isiretated jrmories to nestithe daniieonenibietscangk at thesame dme to

Strusture.  Aesiguiofofifiius o Sifnd tyd ol B8 A0 RSN b8 Siabal ends

of the package 5 Bortlons, connecting t and
18. As showndssgriteipelownbodi nent, hinge 15 in cross-section resenbles the

al phanyneric Chagﬂ?ﬁe%ﬁy 4o gggnéoqlo&r&ﬁ%gﬁtﬂ ptg%gé Wupﬁég_atn@f%er n{?@é@“ﬁm i ve

| ower, "upper, and l'ower’ adjacent term na em’t
hi nge st rucpatioas 12vand leard dy fegisttation twithoome ssotberc the clomes askbiviressgs oVeach M s,

Z's, etc. Th . | f d_st t h
erbodt ed. i P ETEAly e ol ECRG Rl 58 e BHEE HePher RASE 8401 nge
in order to thestap structuee dfitiwrigeerfiangearembér. Thes, elapent 18wit dirdtlpheeind@oregis-on to

be lifted up, di | y_above .and cl.earin th | ange nmenber of .t he. | ower
nol ded- sheet tr%g’rﬁ-%{hi %eﬁn v%ié()‘r%f t%%m?ﬁ?r%g%v?@gp’b?aé% af‘ﬂgm%‘rngﬁnlfnh{e@tmgﬁe
f | angezo membesusrowaded thateby.nElememd84 i diectlypover and in registration with element 16a. Hinge

15 is folded up in a manner permitting this configuration of the upper and lower molded-sheet
potions.

In the fully open position of clamshell package 10, with the upper and lower molded-
sheet potions extending in 180 degree opposite directions, element 18c, the outer lateral

25 portion of flange member 18 of upper molded-sheet portion 12, is at approximately the same
height as element 16c, the outer lateral portion of flange member 16 of lower molded-sheet
portion 14. At the same time, element 18a, the inner lateral portion of flange member 18 of
upper molded-sheet portion 12, is raised substantially above the elements of lower molded-
sheet portion 14. Hinge 15 is opened up to a maximum extent.

30 Each of these positions represents a static equilibrium, so that the resilient, deformable
elements of the package are in “energy wells” in each configuration. During the transition
from one configuration to the other, mechanical energy is applied to the system, the hinge
stretches and stores energy, and it subsequenﬂy retracts into a lower-energy configuration and

releases energy as low-grade heat upon and after package closure (and also after being opened
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permt a state of equilibriumto obtain when the package is fully op'eﬂ BEC 2003
fully closed, as further described below. 15 In the fully closed position
of cl amshevd opreigage 10, upper and | ower nol ded-sheet ' /?41'7(% and 14
are in registration with one another; the domes and buttresses of each
portion are w&s b kmakbiedablieeHhendfictel Ukl Led | aNGE
menber s nested i?\ltoe ?hé S epenstruc%?%@él%?cc%%%é\%&#g%ggﬁ%%@gﬁ
Thus, el enerfndtirflange member of the vRrer moldegd-sheetrnesss into the Aangemembethofaheslowat  16c.
El ement 18b y&iadd-Gadt bbb ks rhsilt SRR -lilegﬁ nd is 20
surrounded t her eby. EI enent r%sglaﬁit%pgfrﬁ%t??@%\g%r an%sl f rogtbol #F 59585 wi ¢ h
el enent 16a.frpbhegainstignejagothes| agd @ lahyrinthing pathrin establishedribetwieerythe lside of the

configurati ar - lons. In.the fully
pen pos 1 vy abf e Rk of B, paBAEk, A i RieAl Mibess BF orkSatr o el .
sheet pot i ordamage e dispdrive(aadasaiprgvants eseapo of fuddsdlif )t The foregoingroomsided-Sc,
the outer | i -.Of er, 18. p | ded; sheet
portion 12, a%[lg a °5§§§°r‘%h§‘ﬁ {r%sel? g‘flél)e %f%dg%g}%rgr%tgﬁcgq?aﬁbt°w3§noépgh£’ﬁ§‘ iiné)“c"f’““’l“?‘i”éeraout er
| at eral por tthasranphingd simcterervervlice ehGivalént farvkis purpdsd éftit pdmaitted epablislingent det. At
the same ti nt the inner. | ateral. porti of fl.ange er 18
of upper rmwﬁetfg gé‘gﬂh[%gtm%s?:&ﬁh?){apffpn?@yf%Plg’évdc@ﬁaﬂg? %ﬁg? ?F??“?Eg%@ﬁ%

el eneng s of ﬂaogegemnlro aj\elcénfswmgeﬁetmntobmana%nﬂmgaapdsﬁiohssa.epemmdt tHPinhe a
maxi mum ext ent . .Each of these positions represents a static

equil i bri umeigtgr&] REq &Rléequ%ri r{g‘fms"a’é‘fa&sﬁ%?ﬂs‘gtge Qterjatprabposiion of theJawer g e
are in "enerfiaygendérhier). i N each configuration. During the transition from

one configuratiop.to the other, nechapical energy is_applied to the
system. the hi ngEineseonEpRuRDS affhs EEUYPLaIRgyn R RE s BlassieAeakge-

Iret ractz i Ete@, and mwma?rtﬁ?wsee%fﬂk@uéra 'darbf%adcagdf%h@lﬂﬁf«‘& fﬁﬁ%@gﬁ@,s for g
OW gr ade eat Qn_a atter ac e closure (and_ also after €l nNng, opene
8 SUBSTI TUTl?"@FéEF frdersngs. Sog Loiday O15s S o BB e rUsabp BoREnc | om a
fully clos ectpﬂ?&hgﬂén@ﬁbreﬂhfhﬁﬁte} é]ﬁesre«pxata%seanmmsé £gA&aRY sihilar Wl%ﬂ‘of ﬁ@pﬂ?@sj’e@gte I's
eet nests Into

fully closed _and the flange nmenber of the upper npl ded-s
the flange rR?ﬁBé‘Pg@FPP%égqltﬁ\&@W“dﬁBPB@&%'ﬁ%tlgWﬁBﬁﬁ,bel‘ﬁ’édﬂ&ﬂ%cbh%est hat

the upper anfivé f¥Bden TRIHEAnIRBG wilihb Ik BEst A FacRipePBLMsc drivedind oBGhMRRL ONE
anot her and a |abél‘l nthine path is established between the inside of the s

donmes and t Heatignstorage deyices: ped ip perkienie forumanefacting agpekege fope disedriye or other
cont anj nant SpfoRftios-34dkdde device and one that is stable in both its open and closed positions because

each such configuration is in an energy well.

The package of the invention was compared with other packages in regard to shock
resistance, using a non-operating Seagate model No. ST31024A disc drive, accelerometer-
equipped on appropriate axes. A bare drive dropped 12 inches to a hard surface received shock

25 in excess of 1060 g, while a Seashell™-packaged drive registered less than 140 g for the same
12 inch drop. The bare drive subjected to a 120 degree topple sustained in excess of 1100 g
while the Seashell™-packaged drive registered less than 200 g. A 20 kV “zap” test indicated
that the Seashell™.-packaged drive met current anti-static specifications as well as a drive in
an ESD bag did. Other tests indicated that a Seashell™-packaged drive registered less than

30 200 g for 1.5 foot drops onto a thin ESD mat and 2 foot drops onto cardboard. The Seashell™
package also met test specifications for contamination entry/exit.

It is contemplated that the proximal end of the package will be covered at least in part
with a label that will further hold together the upper and lower portions of the package.
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damage the disc drive (and also prevents escape of fluids, if any). ahﬁEC 2003
foregoing consider- ations are reflected in the choice of the hinge
structure Wdaﬁ' FIGS. 9-10. It is considered that anly hi nge structure
woul d be equi Vareht for this purpose if it permtted estFABIUSI¥HEN: of
these equilibria and stretched appropriately to allow cl earance of the
respective edges of the to flange nenbers when swung between open and
fully closed positions (i.e., sCONCLUDING REMARKSateral portion of the
upper flange nmenbgr..can.slip past the quter |ateral portion of the | ower
f1 ange menber). m%%ﬁﬁtﬁﬂgﬁﬁeﬁﬁ es %@m@%ﬁ%‘?‘éﬂ‘hﬂ’yﬁﬁc andeprefersedem-o
manuf act ur er Sodifpite theteot, rdcdapshle FFurthiailodifiMotd B oMRParkhSpEFbniMuk pi r
types of packa ee}.'ggn that'\,ﬁ]fjs tf}; invention, for _is exanpl edf‘ih}eﬁp@f?%g

cont ai rers. &gke Of 18e mpention. \jjus agplsatondyigtended so.qoyen aff yarigtiprse pses; anadapietionsner i ¢
(pol yet hyl enef therirpitionpfollswihg, G e, BRG A& S thd Al Ao aiGRGS ALY e idl | ar

hi nge for the?%ép#gse of biasing the package |lid toward an op€n position.
However, it P QW the Prevert disclefireasifgme withi kaowner qystemary qeasticewittomthect i on

wi th shock r efit6whith HRAAIRDehfs, 6 BarditvisaStodtof BBk Ok, at the tim

. . . e
mati on-storage devices, and in particular for manufacturing a package for

a di sc dri vehSAepariEs is :ads. Fop examplecds claimed shpuppenflange membenmests ittartheilawest abl e
a o ; ik _ : Vet al
in both its ﬁﬁ%wﬁ?%ﬂm%&mﬂmﬁe%& g‘?gﬁ%ﬁ’ﬂﬁ%{hﬁgr' s

in an energy ackage of "the Invention was coO

packages in degierdiests inposthe uppeefangemembera non- oper ati ng Seagat e
nodel No. ST310244\gH i - !-Pavgﬁ{' . r '

axes. A bare dri_vﬁsﬁﬁ%ﬁb%?ﬁeﬁgﬁgggﬁéggggﬁ%’f suiropgs?el) t?@gé&?@ﬁ?éﬁ%@ 25
in excess of desgamiog of the mventign Bereinabove, Which dkengledimenelyvebe iliwsirativer I raties s
than 140 g f EEY I .ve subjected to a 120
degree toppl g&g rglt?egl neds%%eégggg%%l%gﬁgm%ﬁf?@st he Seashel | TM packaged
drive Pegi st ered Asusedintheclans vgrticalitpmdibvightzagsynomysious. ndi cat ed that the
Seashel | TM packaged drive nmet current anti-static specifications as well
as a drive in an ESD bag did. Oher tests indicated that a

Seashel | TM packaged drive registered | ess than 30 200 g for 1.5 foot drops
onto a thin ESD mat and 2 foot drops onto cardboard. The Seashel | TM
package al so nmet test specifications for contam nation entry/exit. It is
contenpl ated that the proximal end of the package will be covered at | east
in part wth a label that will further hold together the upper and | ower
portions of the package. 9 SUBSTI TUTE SHEET (RULE 26) - 8 DEC 2003 WO

00/ 78638 PCTI US99/ 14170
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CONCLUDI NG REMARKS Whi | e the invention has been described in connectd ‘ﬁEC 2003
with specific and preferred em bodiments thereof, it is capable of

further nodifications without departing fromthe spirit and s scope of

the invention. This application is intended to cover all variations, uses,

or adaptgtions of the innvention, follow ng, in general, the principles of

t he inveﬁqtgﬂ"ﬁlhfﬁtlwg}e&df‘ng such de- partures fromthe present disclosure

as cone within known or custonmary practice within the art to which the
invention pertains, or as are obvious to persons skilled in the art, at

the time #theA deghage ddepted torprdoseRayr informafipe-stosage deaicrendith @rofppesaid | ange

menber nests ;j : [yt . [ it would b i val ent
[0 tur n t nesdn R Rad bRl AARCTRAPEhs Y aplt (Bt e Col HGAIE,
nest$ into tHOO0gmaid infamgeonveiotige devite Aivang o phlerpRinea haighe 1438 adde

scope of this jnvention js not limted to the detailed  description of the
i nventi on herdHhbiAe, PafkRgeh mralded, fEame eigsilignte| Sfaticodipspativey Plastie i sheet but
rather conprghenslssdi i [ | QW jne. is
ho Used | n | REETAL kA Budkdps E5npiht o upfls MEHePncel Bort O Ol Ao

SUBSTI TUTE SHIP®ar hifldedske) portion Bfach a®0d:dshatt peltiarthavenge| ai ned is: 1. A

package adapted to encl ose an jnf.orpatjon-storage device and to protect
said informati on-aslfr8’r“§baie‘b‘g@‘?dcae LFtta{;%djstati c of at least 20kV and from
i npaet of at | easta fght@@&0andsAleft elipd, or mat i on- st orage device having a
predeterm ned height, length and w dth, said package nol ded from

resilient, static-aransyqser digensign gxtending patellel torgaid preyimakendding petedigh
conpri si ng aqogﬁg%gstﬁ%med-sheet portion connected to a |ower

nol ded- sheet portion, each nol ded-sheet portion having: a proximl end and

a distal end, 10 & longitudiratgimendom neeial adgeaid atrbniseasy edigRndoemns on
extending parallel to said proximal end and parallel to said distal end,

a | ongi t udi ndxtadmerarais! fooaifamisht sdgeand the kefledge <®ddi nensi on and

ext qading paral | el, haﬁﬁa?iﬂlehgigngwﬁﬂgﬁma&@ 15@'&&&?3?&1%(1 ﬁglqnegistoasanﬁi ght
di rension normal to tHRe [ength dinmension and” nornmal to sai ransver se
di nensi on; transverse dimension;
each said molded-sheet portion comprising, as integrally formed portions thereof, molded
thereform:
a flange member occupying peripheral portions of said molded-sheet portion
20  proximate said proximal end, said distal end, said right side, and said left side; and
a generally concave-inward dome centrally located on said molded-sheet portion,

extending vertically outward thereform, and surrounded by the flange member, said dome

comprising:

25 2. A package according to claim 1 wherein said distal ends of said molded-sheet

portions are hinged together.
3. A package according to claim 2 wherein said molded-sheet portions are integrally

formed from a sheet of plastic material to constitute a unitary article.

30

11



each sai d nol ded-sheet portion conprising, as integrally formed port'bom 2003
t hereof, nolded thereform a flange nenber occupying peripheral por @i

of said nol ded-sheet portion 20 proxinmate said proximal end, said distal
end, said right side, and said |l eft side; and a generally concave-i nward

donme centrgl | i d..nol ded- shee riion xtendi.ng vertically
out war d thg'r e 8%1%&%%%%02(3@ g"uﬁ%‘%i B) elieH]eealcf‘ aﬁg@faﬁé"n@&}"%@%t: d?ﬁ%?re
conprising: 2bgidn wAhRomdtAgEi gt ¢iRE deftigall RodslsebdBnlioWAeHi8s #1abeifkhiieSfall €nds
of said nol ded-sheet portions are hinged together. 3. A package according
to claim2 whsPREd tepiedenior bindesingiess igangdiesress fpm seidkdogesl |y  forned from
a sheet of plastic material to constitute a unitary article. 30 11 - 8 DEC
2003 4. A package according to claim 1 wherein each said fl ange nenber

i ncl ddes a$. rAgahdkagentdording tnelsint hiwhbteird:i ne vertical cross-section to
provide a | abyrjnthine path adapted to prevent or _ hinder ingress to and
egress from F}Eisﬁgﬂﬁggep@e@bewqﬁg‘@@@%r dovel myldedrshaeh potionsiher ei n:  each
sai d flanggompaigr of said upper and |ower nolded-sheet portions

conprises an inner |lateral portion integral with and transversely and

| ongi t udi nal |ap inserdatexahpontign sategraldwithe anvhirdns versely end tomgitndjnalist er al | 'y
outward therefr 10, an internediate. vertical portion integral with and
transversely ar g{ﬂgos ]éll(%’l%ﬁ W%lfﬁ%l%%%ﬂ’ﬁ%ﬁﬁfzﬁ yggf%@rﬁﬁ HRIST%% er al portion at
out €0 edges tdreneaheding verticaNstirfigh Medgrdl Gt ahd teRurebly hitEloRERRIMalRNd an
outer lateral portion integral with and transversely and | ongitudinally

sur r oundi ngUTERNging faisk ipaerlateral pertion abeutpipidgessthareob ardeextendipssvartieallyof and
ext endi ng tward therefrom and said flange nenber of said
upper nol dgéiés dgglfegg%)drl%{’iaglﬁ is adapted to nest within said flange nenber
of said | oweranmitatdatemhpetiop integralwithend trirsv@selk age longitadiasled. 6. A

0. claim5 wherei PEsai d ribs each ha)F/e | ongi t udi nal

package accordi t ) ¢
axis 20t ﬁ%ﬁoqngg'_@i sejsiaiegmedipte VaTticpl paints at dytetadges fhergo DL sai d
nol ded- s he%er@@j} bitHARd therefrom; and

said flange member of said upper molded-sheet portion is adapted to nest within

said flange member of said lower molded-sheet portion when the package is closed.

6. A package according to claim 5 wherein said ribs each have a longitudinal axis

20 that is disposed generally transversely with respect to said molded-sheet portions.

7. A package according to claim 6 wherein said ribs extend fully across the dome
roof almost to, but not entirely to, said intermediate vertical portions of said

flange members.

25
8. A package according to claim7 wherein each said rib, at each outer extremity
thereof, makes a right angle turn vertically and continues toward said inner lateral
portion as one of said laterally convex-outward buttresses.
30 9. A package according to claim 6 wherein said plurality of ribs is five.

12
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7. A package according to claim6 wherein said ribs extend fully across
the done roof alnost to, but not entirely to, said internediate ve_rm?i BEt 2003
portions of said flange nenbers. 25 8. A package according to clai ;
wherein each said rib, at each outer extremty thereof, makes a right
angle turn vertically and continues toward said inner |lateral portion as
one of sai d0JAmpeckaigh gcaoding to claitmb mdetrir 4 iohgRedinalBOfléking hia agecordi ng
toclaimé6 vvh(ﬁrt in sa'td#)l %ﬁliég of ribs is five, 12 - 8 C 2W3 10. A
package accor fﬁfgenfléo paid odedishpetipartions apdisdpiggrally formadeherayithi saise | oi ns
said distal gR&EshAinsSay i 1S 1 kD Al |y, fornmed
therewith, sai dgiﬁhi n gzé?]]g{/aiﬁﬁ%gg%g%&rﬁﬁ Ehtgf;sragc* BP%? %s%qg}%}g?]h{}ﬁgg&@g?%d hinge is
adapt ed for Henlenaiudinally éxgendingneyicondaatiagty pexiiethdifelipwing:cont racting to
pernst the foll OWtHQUpger}rﬁ]cﬁ%eglp er. nol.ded-sheet F%Ol‘tl on to be rotated from

an open configurat1ontro 05O 10 be TRfR; tERTR 2R PBEN SoRTigHragian ¢ he

upper nol ded-afhiepackagd fo@tohfi uxdﬁdsxeﬁ]t\bmcpmrup@a%amea-@mevpéﬁi'o}{ id N
registration with the | ower sheet portion; the inner lateral portion of
the flange neHisely everiand apprgimately deregistration wishithe lowet shest pastipst  t he

outer l|ateral portgj f r. of the.l.ower 10 ded- sheet
portion, whereby tthgﬂlgg{:{?gegg pggtg&l}%e&stmgﬂ%%elngﬂ%é%g gh‘ecugﬁ?ri laﬂlgg{l'rs?ﬁ?t and

t he package tmrii@ntishippastithyouter laid pbitionyof eheobage anited uf dkilewer and and
to ﬁﬁrrﬁt t he rgvc?rse seguence og ctigons, whereby the package remains
stabPy in an BYSAEERsE PR WRstebytBe parkage a%&u‘ﬁﬁ%kgﬁb’ cAesed cambgyration| ai m 1
wher ei n: sai dipgi bs are generally transversely di sposed on said dones,
extend fully across the done roof, and have transverse extremties

ext endi ng at | eastthe packageito reingintstabiylinl sefd fullg ctoseditondigueation) 4l of sai d

d , d sg] I but t ; [ d i d right d
ort dome w45 BB P Y bR o ARRS ARV ORF keSS, ansver oo

extrem ties atab$@inthn open configuration.

15
11. A package according to claim 1 wherein:
said ribs are generally transversely disposed on said domes, extend fully
across the dome roof, and have transverse extremities extending at least to said
right and left vertical dome walls of said domes; and
20 said outwardly convex buttresses disposed along said right and left dome

walls of said domes coincide in location with said transverse extremities of said

ribs.

12. A package according to claim 1 wherein said information-storage device is a disc
25 drive.

13. A package according to claim 1 wherein said plastic sheet material is polyvinyl

chloride.

30 14. A package according to claim 1, wherein:

said molded-sheet portions are integrally formed from a sheet of plastic

13



ribs. 12. A package according to claim 1 wherein said information-st € 2003
device is a disc 25 drive. 13. A package according to claim1l wherein

said plastic sheet material is polyvinyl chloride. 30 14. A package
according to claim1, wherein: said nolded-sheet portions are integrally

formed from t. of plastic.13 5 paterial .to, constitute a unitary
article and ;ngtgjﬁg]itﬂg n%}ﬁ%aﬂpﬂag;mécig?f‘cg%ﬁém?‘?da%%ﬁﬁ’i‘ﬁﬂ;ber i ncl udes’ end
and edge regions hah sgld @lang@mefmbécin@les dnB%nd edgd &%ion%%ﬁ-ﬁﬁsﬁ' on to
provi de a | abyrinthine path adapted to prevent or hinder |%gr ess to and

egress from si¥iatghébing yertigal caosstsaetian; topreyide 3 labysinthinepath aslapdte bs each
have a | ongi t%fg?éﬁ%r%g iﬁgl'gssato%ﬁ'ggggé Ho%%ﬁhcdor cular cross section
a I

normal to sai ongl tudi n axl's; and said'ri bsmgé;cupy about four tenths
of sd&i d done roof .saidplifalityofiritskafiee;according to claim 17, wherein: each
of said ribs has a fjrst enﬂgand a second end respectively disposed at

ends of the | ongi t%3fl A2 eagh phaves lopgigndingh axis and a ganesallmgemigiraarerossnd of a

vertical dor@cﬂ\%ﬁorﬁfalt%éﬁﬁﬂoﬁéitma@mgg-%? said ends of said ribs each
coincide in location with a corresponding one 15 of said outwardly

di sposed but t r essexid fibsercetyyy swutifaur enttalof said domghvefangl e turn  at said
end of the rib and continues as a buttress along the done wall to the base
end of the dome; and said information-storage device is a disc drive. 20

14 10 15. A package according to claim 17, wherein:
each of said ribs has a first end and a second end respectively disposed at
ends of the longitudinal axis of the rib and located at an outer end of a vertical
dome wall of a one of said domes;
said ends of said ribs each coincide in location with a corresponding one
15 of said outwardly disposed buttresses, whereby said rib makes a right-angle turn
at said end of the rib and continues as a buttress along the dome wall to the base

end of the dome; and

said information-storage device is a disc drive.

20
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