WD 00/ 78638 PCTI US99/ 14170 ARTI CLE OF MANUFACTURE AND METHOD FOR

'PROTECTI NG | NFORVATI ON- STORAGE DEVI CES The benefit of the filing date of

Provi si on cation 60/139914 (filed June 17, 5 1999) | i red.
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The principal cause of failure of disc drives is handling damage, . not
operational failure (so-called disc crashes). Handling danmage to a disc
drive occurs as @alhecenefit offthe: Gling dage of Pravisiopel Amhcmnd6(y&329rll4v(@16dr1unad|%,l ng
it to conme |£b9§>)nt%g? th a hard surface. Such handling danmage is
classified a ' ?%\n head sl aps, or gross cosnetic damage. Handl i ng
damage is occurs during freight trarBACKGROUND handling, actual product
handl i ng, and product system integration. Generally,si Iar damage_ occurs

in the case of ot Therfieldhpfshindaventions protgrtive packaging for ise drives andther mfpana-ynd
optical dri Vﬁéa.st&%gbtdeoie&' NRRs %&W%m@&ﬁﬁﬂ%ﬁé&nﬁ'éﬁeﬁbg‘éﬁ& e for.

simlar devices curs .as a resul el ectrostati i schar an
typi cal to spriopectng disedrives and ether mﬂmumwstm'ags;ﬂames -from dhndage) refulting ﬁ-bmo

17 e G e e R i e
non- O ratio on
storage devi ces Tilprintipil c&hyeloffaauﬁecbfaisc amveels&ﬁﬂdlﬁgahmagetmatoimbw&ﬂmd
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(e.g., 2% freight transit) often inpart shock In excess of the Ievelg

speci fied abdamsage liseclassifigd as)dmslm, head)slanaamgjees eosmgiic damager H g danage

bl 1 ubd t hatpiicuPhe Sieh W PiroR donBlne R Bocf Honaflf 82 Broghlrpyfien
exi st ed forint@‘nyioxyears in the disc drive |ndustry 30 OBJECTS AND SUWMARY

OF THE | NVENTI ON |t a.n ob ect of the mvenb tﬁ reduce han ng danmage
and the expense r SHiSHY the GasF 8Te W‘?Héﬁq{aﬁfr‘g’?’éﬁ?‘{? f or

di sc drives gRghe¥kiveyant Bf:ﬁtfal’f&waﬁ) nA&dlﬁéxﬁ%n-dHe%Uﬁél damdge 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. h
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SUBSTI TUTE SHEET (RULE 26) wa 00/ 78639 PCT/US99/14170 It is an object of
the invention to permt a package containing a disc drive or other in-¢«
formatio o device to be subjected to higher than 300 at 2 ns shock
| evel s while the disc drive or ot her information storag@fﬂﬂgﬂ%@mmln "t he

package receive less 03. Q’g‘(Fﬁﬁ‘g‘} ns shock levels. s It is a further
obj ect of the inVERR Bﬁ“t t&rﬂqm%ﬁﬁﬁkégmib q driwe ogjother in-
elimnate foass h%t rhg’é)deﬁ)f m t: he

' ' her o stor age ﬁ\i)ﬁaicgbv\ngt%%h%%ﬁgékl a‘é’@'ﬁe{?ﬁ

disc drive gr other information

i nvent i on pHIArye 9T gtheinformation-sieregedavics thhscthdpmkegemceivesﬁdsethanamgrmt i on-
storage devy meshdck i@efBNNEr that reduces transmttal of shock to the
packaged devi ce. % 10 device is placed in a static-dissipative package

conprdi sing an uyipeaﬁathcr¢wofmvmmtmohdaintm1cfpr¢t&ctﬁ&&lﬁtWilie]ﬁh:ﬂat@bed

to absorb s n I, Protec tovi ded by buttresses
t hat cushi o“%gfﬁ%”%"kégéﬂ‘aa‘tétﬁ@é% M@c&&g@ ﬁ%‘ FaﬂSI ojhez ipfarmatiop-
article nolseeage devieswitidn the paekdge. Sheeting, with the upper and | ower
portions joined at an accordjon-like hinge. The upper and |ower portions

nest together atlPfARVERUA Propidey 2 apgusst for  pagkagingndiscadtives land pttien tidformeationt h (i n
effect, a Iy Elsthﬁqg&@og Shpck trans ttal
(rel ative t§o a b&ae?feéésdlral ve ; IS re uceg Ma@%&ﬂg{’%ep%afg% .
DESCRI PTI Odedire iplacedids: satic-dissipativespapkage rompiising aﬁw@dqéwarpaa@ﬂ edch
package of v poi.nt above the |eft proxinal
end of the Fgr\%ecirlIils S‘f%“’%ﬁ{%;#ﬁ?ﬁi%@%ﬁ’ﬁg FH‘%”E“’@"&‘B‘PEEW%WP‘GMWQ down
at an openduttyessekthgrcushion the packaged devich, The patkhgids pre al%ﬁérﬁﬁdc f t he
package Imgemgg% piqsd t he:_upper - proxi mal end upper nost Is a plan -
vi ew | ooki Hg étrthﬁgwmaa ¢ lows P@ﬂwédp%icktaﬁgeaqmmmﬂe
proxi mal  egggef meq;pgac&agewsppmsnsrtamo 5 ffle phopferd S Ot (NC
s P e

cl osed package w th grom nal end to t e right &i ew

of t#e di stabyméhmemth(me mt&w)pacmmts pas@@ge Of contamipims) Shoekvtramsaiitaly down
at the Iowa.gﬁ qF 9 §ﬁ§§ th t I‘OXI mal end of the
package to"the ri Sh c}ﬂ\}é]ﬁygdug a m%‘é %2%’ %yé'l osed package with the
proximal end;to the left. 30 FIG 8 is an end view of the proximl end of-
the cl osed package. FIG 9 i Vi (oss-sectional detail of the

hi nge | ocated at -t he di st al éﬁgcghgﬁ%”a% Gﬁowl ng adj acent portions
of the package, mumdmpwmwgdmﬁoﬁéneabmméﬁmn,ﬁmamage

20 . point above the left proxtmal end of the lower pomon of the package.

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

FIG. 3 is a plan view looking down at the upper portmn of the closed package with the
proximal end of the package to the right.
2 FIG. 4 is a side view of the closed package with the proximal end to the right.
' FIG.Sis an end view of the dxstal end of the closed package
FIG. 6isaplan v1ew looking down at the lower portion of the closed package with the
proximal end of the package to the nght. :
FIG. 7 is a side view of the closed package with the ptoxﬁnal end to the left.
30 FIG. 8 is an end view of the proximal end of the closed package
FIG.9isa side view cross-sectional detail of the hmge located at the distai end of the
package, showing adj_acent pomons of the package, with the upper portion of the package to |
the right and the lower portion to the left. The package is ﬁllly open in this view, with the
upper and lower portions 180 degrees apart.
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the right and the lower portion to'the left. The package is fully open in

“thisiview, with the wupper and | ower portiaons 180 degrees apart. '
SUBSTI TUTE _SHEET. (RULE 26) WD 00/ 78638 PCT/ US99/ 14170 FI (}gﬁg 49;“ so aside
vi ew cr osYQM8Bn5 detail of the hi nge | ocated at the d ? of the

package, show ng : adj acent portjons of the p t hi e h

upper portion of FI LOE&ER&Q@"W‘B%?? @&’ﬁﬁ%&“ﬁe at at\{he&tgle%d
(countercl O(H?\m'éﬁ‘a}; \wingCadja@err pbitiods ofthe phdkdgs. ththb&téﬁameu yettiowuf t he
fl ange nenber of the u per portlorl?@ctf t he package nested into s fl ange
menber of thhepaokwelpig taged torthe Jefi(eapterclockvess i'qggg OQ‘WH"IE

| NVENTI ON Th &E&%ﬁ
Seagate's cﬁﬁfg%m &E&@%xeﬁtﬁﬁﬂﬁg?% ac gg{eﬁﬂl & éézgﬁ{rqeve gfn%(riﬁ%b?%
FIG 15 a peﬁﬂgembmbauflﬂte/lowgmmmﬁthqmme 10 package of the invention
froma vantage point above -the |eft proximal end of the | ower portion of
t he package, it is seen that clanshell package 10 conprises an upper

nol ded-sheet portion 1HE¥KiIED DESCRIPTION-GRTHE INVENTION:. Upper and

| ower nol ded-sheet portions 12 and 14 _are joi ned thelr di st al ends by
an accor di on hi ngehelsventipmepn bemppreciated iy capsidering &P«f&?ﬁ gargftqsrpo;qu&mal

9-10, in crogs; c | a ‘fge{, Ring @ftheloperidaner
and | ower e&%‘%ﬁmhé:&%ortlon ‘ﬂiﬁ gn tgffé&gelr’] 'y con ruent eto one

anothgs, in ﬁd@h@mﬁﬂe inventiontfiven & vaiiage peintebovethe mom}md@ thedower partionand

soptar ot dots e R g T A et i

portions 12 F!‘ﬂad%‘lo(vhﬂn@lﬁéd—#ﬂ‘ebﬂ ior A Wiisey and lowvet moldpd-sieeportiusni2mmt 16r ue

mrror images of one anot her and not fully_congruent. 20 IH thhe commerci al
Seashel | m earpddinad et their distal ieadeehy | 3§na°°PFfB°fpa’&Sﬁgbs i 4igee, |15 spown more
one- pi ece af&dvsﬁs%eom b1 %ﬂn.gc{su?cheﬁ,rmdubafsm i 3rambieRd] Bilow. ast i ¢
sheet. This TS nsidered prefera ro

m a manuf act uri ngbfost st andpoi nt .
Howevag, the pacKdpper and lawer muddedfshe&tmownaﬁ@nﬂvb a5 @ereraliyt qopgrient) 9Pne t h

orvmthoutahln Forea | £,,. e :
t wo- pi ece ar 39 Etfeg ﬁ’égﬁ’f’ﬁ , épe?ggﬁé%%céshe fﬁifo rtlolﬁs Zs

12 and 14 QﬁlﬁﬁMﬁbrm.FWér ad Wiilb appear; Gtractobat ddfesences between

part s count emeew”‘??d'ogf‘ér”%e shest partiptipid {4 68 Parpfgey Boe g amer el
ol di g appr e R R O oo B o e . chl or . do ( E@‘éﬁ“m

sheet 20 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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30 material. (Different exenplars were produced at various such

t hi cknesses. The 0.20 thickness is considered to be preferred.) The ;

mat eri al Pent a- st at Tm PVC manuf actured by Kl ockner. This materi al
is stati Cwél Ssipative, which permits avoiding the cost ofCHHS®A#M7Bag t hat

woul d ot herw se needed The yacuum,ml di rocess was entirely
convent i ona?&"aﬁop&ﬁ: ga%pgep&aﬁﬁ é’%\& am‘& ek reeistancefof sk | |

in the art. théhhmlpka&w c materials 3 SUBSTI TUTE SHEET (RULE 26) WO
00/ 78638 PCT/ US99114170 besides PVC were tried, but ackages made from PVC
provi ded the beRelHREROW WHIG: Ziqlanyiew shawingthednsids meaﬂdl’e@achagg now

to FIG 2, @opldnnd #la mmut,ﬁaotﬁ'@&eﬂm{mm% . the

appears vvhe | eaves the vacuum no seen

mol ded- s heeneqdm i6 extexidsmall}aamaﬂbaﬂ aibﬁnchhhmﬂsl@éﬂhw bbmham@fphdkugal |

ol ded <hocl> PUPIRF A PRI JBO ek e boain Baaet 8 s stenly ol 4

ar ound upparomﬁl@p&zﬁdildéﬂ-shwf pmenIZ of badkage<FD CEA. flahgé themb@ Hi€ a has
a stepped structL{w ra3},0\/\111 ad (geously in FIGS. 9-10, so that ange
menber 16 SHUCHT: $HOMA. $-Inl %%ﬁa%ﬂangmemh@dﬁd%amwﬂatml

portion 16%,&3(16&%%&%&&%&51&&{05'1993&& oulfbiizhs %’a{ﬂ"fg’g‘%{epof‘f’, o

has an innér |ateral portion 18a, "an |nterme | at e , and
an oMt er Imealslpgnninoerlatsxalpimommanmmmewmaﬂpomnﬂsmn@aﬂ&thas t wo

18 hao.t vo WAL HE, 1 olRt iRl Ffon BBRE 16 BBk Suia iendidon pionee

cl osed, tahmﬂ?fhemﬁgﬁgd]mﬂmalﬂm stebrpoztionflahe 8haves 1abP22 @dendil %hmall

advant ageo @P’F‘? an vi w of t he cl osed package, Tabs 20 and 22
cooperat e :'i?“%/ -a P%’t’t‘%g%ﬁ)e‘ﬁlct?@e @R&@@WW@%W@@%@W PHAS user
si mul t aneoykdwh aAvaEigsko ﬁ%ﬁG@aﬁﬂHWPﬁeglgséd&aél&gﬁePﬂ{s%Fndf%oU?&&re and

| ower nol ded sheet portions of e package at t'he ~“proxima
first conmmiq frilitateenening thepackagsdienitiis Clmdttheusemmltanequsb'tpuslpadb@ém s ap-

Pﬁg)ﬁ;gaﬁflgﬁ ‘?n g:('i;q UW%W g;}wger_fﬁ Egﬁflelrg%%ier a+&ﬂ?%%d’§% t(Qit end
laterally proxinal dnchppr oxi mat eI y 0.25 inches, and the. tabs extend another -
PP oX| TR &1 O A5 SO b L TS 205 e s
AP ) o oy s el 5 e b Rclarpuiop i BTl
memyér 1% F@dg& ggte;,ia mﬂ @pmgnasﬁl:eo%mcbwgr done
24, Wwhich hii e taB4 Exteldmothet ¥iprdXahatB 0.25 inches longztudmally 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 - viathe 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 ﬂttids, if any, from the drive stored
in the domes). At the same time, a structure is providéd by which the upper dome fits with the
lower dome tightly and keeps the package closed with a sb-ca]led 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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recess in the package. Upper nol ded sheet p:ortlon fl ange menber 18 leads to
"a cont plenmentary stepped structure for upper. donme 26, which is also a half

di sc dri VQV@W recess in the package Accordi ngly, lltilt?@ﬁslbﬁﬁl% ne path,

shown nore advantageously |n FIG 10, is provided to blo ngr ess of

W Ehin dore 28 3¥HEh e yBbe Snd BveP BoRRHpAP pdriind i prelefeltls ROeStiolaB]

}3 he Wﬁlr |C \rget ﬁtdateadeﬁ'acnoctchs llxt;jm)l![ehck:sﬁtp@kagmegethcreTthpmm oﬁbllfless'ugmmns ded
p)ackage cl omﬁﬁf"‘ﬁe@ el 88“%&?%“’3‘8%%? @ngﬁé%‘f Mwé‘ gso?ﬁfgﬁrs

The flange TRigsherfiberdiaickiseseckioNAs sisdvwitii FIG. 107 wWheslpdk ehlEOlhlBBQédthéiﬁ
the steps, so 4 SUBSTI TUTE.SHEET. (RULE 26) WD 00/ 7 638 PCTI US99/ 14170 that

when tshe upm pﬁamsfm ijv@hs@rtmﬁ%’ffthaaﬁsl 8h age z@%@dbqb&eqﬁb@ osver

deformati on %L?E%

t oget her . e?‘ﬁe operation o ﬁ ﬁgﬁftng%?% S ?rt e descrl Ee% ge] oW in
connect i on mmmmommﬁQfoaMﬁnmemwmt@'mwwmh@a@he
nenbers in crqgss-s As shown inh FIG 1 ackage, 10.,i s

the upper s pgglfa,gg,rﬁ?tﬁg\gg Withoyt gy E’Hﬁﬁ@?@k‘%{? F&E‘Q\Aﬂg gﬁo%*lﬁégiﬁﬂg‘é

slightly to énftfof &fifthotiosedpatiapethe nexdriabirotll Rsed 16 2iaterte thedabytifdine ph!hgiéf- flt

and a detest effect tending to maintain closure. A simlar cross-section

for tHWe fl arfied heaipaens e Fﬂ%ﬁbé\si’:%do‘éﬁ/d %H@@SS?‘*@PWH@%W phery of t he
k , alth ' %Pﬂ&mﬁi%n h V&eét
material (e g, o ite enter or e‘iﬁﬁéﬁﬁﬁ mEtely 2 a% ¥%EH terla

material (e.g., dirt) to e’ cl osed pack
woul d need tlaotheanm-stmlgm&nn@/mmrmcnmpbapathdmay beusedne éxdiydesdon

I PO T e T

strai ghtenedmﬂéﬁrablZma&hﬁ%dp&fpeﬁhiﬁv@ﬂddsmanaaﬁéxﬁfgdm aekagel ex pat hs may
be used to exclude contam nants, such as a Z (hot strai htened out)
éﬁ%@lﬁp rHO&h and

or Qso long as QW@S%WE@%SGP@@FYG’&WQSWLM@

yet perm ssi ,ng,Q Mﬁry%
are general Id{/’ﬁl ut n%ﬁ)%ul bo?ﬁhc?ggﬁfgﬂfaﬁﬁ %;rtg | mages. "Both “dones
have appr oxifsshionlajongitke mms$woahﬂn€t aeympartmentigoviiel toj place the disc

COD) et e R Ok UondbEE YAy Air iios

bei ng packaged trabeetse denni&ﬂ dote wdllamtaﬂmndlﬂihdgyslh@wgvd-hkt dioés-seetimh These

Cr ossPscot | SHUCHHRREE oIgTed D HEFIALE 2§ PERBPLAt dipt s o HaYs eperaly simir,
buttresses ZfirdphlineQne %x@hﬁgg b&ﬁ%%ﬂﬁﬂ{%ﬁom lar, riblike structures

30 extending ver t g %st?gihvéar{bg btyrll'gfregmrg(t)omFIG 4 it is seen that a plurality of rounded ribs

30 extend out from upper and lower molded-sheet portions 12 and 14 of the package, and more

specifically from domes 24 and 26. Rounded ribs 30 are resilient and deform inward upon

25 impact. Therefore they absorb shock, thereby protecting the disc drive 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

30 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 matter of design choice or aesthetics what specific arrangement to use.
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Turning first to the ribs, by referring to FIG 4 it is seen that a
plurality of rounded ribs 30 extend out from upper and | ower nol ded-sheet
portion § 14 of the package, and nore specifically from dones 24 and
26. Roun S 30 are resilient and deforminward upoRCPRAISPHUIATN .

Thereforethey h t her eb rotectlngthe di sc drive stored
within the c&%ﬂ&‘ﬁ&?@%gﬁ tding} vertical dnme walld arvimd

package, Iﬂ:e\is%ﬁpﬁewaﬂuﬁﬂeatana ioRer ddﬁia@wahb%aﬁgm & @@dédshﬁmﬁs-

transversel y di sposed on donmes 24 and 26 as s
descri bed SRS 2y é@éamgiaeraql tagushiny therdiscrdsivemithinathée démest mmumaeet

ar angeneny ors TRE ARG SRRt bbbty stlngBBF b hoid ana R

tri a$ and- eiriveto prewvens it fiom ratikingrandund érethe packagewienithesackape id sabjeaed

L:tsl SQ?I ﬁe%‘?{ﬁ%hgﬁﬁ %F‘nagt%est’ ?PV‘%FF%PYQ g@rrg_% n%ﬁéggearlg; ore, nt)aglgbst itute

however , tmltﬂnmp:dmaemat BRI YbutisE & EHRRY, ek@ih &?n&? that
wil | perf(irmvmeﬁln shock specifications, so that to sonme ex- gh@elf Is a

matter of Fe’é""or aest heti cs what speC|f|c arrangenent to use. 5

SUBSTI TUTE SHEI:‘ﬂle(,R!‘,JgJ% qﬁéﬁ%ﬁgﬁ%uﬁﬁéls/ ;@8 ndi cat ed d| sposed
on the transverse and longi fmgl nal” vertical &Pﬁ&g Uk OTpefment

per ipher y vathinthesomes, mhomwdthimddmghﬂdmedsm carrespnnd; &y the widih andbéigit &f

buttress-| s 28 ch e to cushion the disc drive
Wi t hin théh%&ne‘gweﬁé‘g% %%@83"%% F’I%Pg W@@n&r’@”@m‘l@nt and
thus act aeasmngspmﬂmhv@maw suBhf éd&y% finedth b Y &gprevent
it from raiﬂ‘?F ﬁglarou t he package \R/hen tﬁdggpac age ?s subj ect

t

i npact mbeb!ndt pretipn ekiig buttresses is aamtter omqsmabms 28

press agalaﬁébfmegdéﬁsg&hﬁﬁ,sand hold it firmy in place at all tines.
Each done's buttresses ireferabl y extend vertically half the height of the

di s¥ drive. mmmmwmmmamehmmmses

i mensi one correﬂs%g&ng wb okt o Bf AAE wak BT o Piectprdand s

st or ed |ncom:dyaWn§a§'amtﬂ'df\dbmasnm %Wiﬁﬁﬁﬁﬁnﬁﬁtﬂﬁbﬂ&dﬁﬂ&ﬁﬁd%ﬂ&m d be
at least t since two nt s nts, of tangency) define a
line in a E@EB %ﬁ’ prisrawadio s *’"M%ﬁswﬁﬁmmeaﬁmemwf&e of the

pd

but t r ess e SsinéwaveTaind heyOpro &cﬁimbpin&ﬁthe%&f inR&ShaRH rhsﬁ#]eéyé I ons.
- LS Al so, preferabl t he ttresses are structured | n genera
 sin® -vvave-%’&'@éal Y s“&ed"’a"ﬁhaﬂeﬁcﬁéﬂenﬁb? hnds%mprcswlangngletheént-y and
i nwar d i Niresskd" Gurdlarly e@ﬁ%ﬁﬁm Cushiofiby e he dorres
Thus, the blfttress fo?rB ti P}D\oﬁfgq%lrﬁgm maflB glté RI

tremes of the domes (i.e., the right and left sides), the buttress formanon mteracts w:th ribs 30.
The inwardly projecting parts of the buttresses are located between the ribs. The outwardly
projecting parts of the buttresses preferably coincide in shap_e 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 prov1de some cushioning, in the same manner as the ribs do.
In addition, tabs 20 and 22, as well as hinge 15, are resxlxent and thus capable of further
absorbing impact directed at the ends of the package. |
30 ' It is desirable that theribs 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 -d f the labyrinthine path of the ﬂange-rﬁembers. 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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of the domes both proj ect |nvvard to CUShI on _the d| sc drive within the dones

“at one part of the "sine wave" and they pro; :.ect somewhat into the flanges’
i nner Iat %lon a half cycle 20 farther along the "5&%5%\‘?,0" Hence,

when t he paclgage ands on an end at an angle the but- tresses” outwardly

P ones of . Pl 0 G et B bl e ol Br b RS VR RRIRIE

formation i npAhefirge(id, h,lemeha IBBand mmlappmpﬂtyfqnmmsegsmadewdncebm

buttresses are | ocate et wee r.i b Th.e out rdl ectin arts of
the buttressbeobsemed PS‘@F d‘?g& '?I%?f'%ﬁ'{ H@S?B% %Y nd

25 thus theyeyeld ATnPaM& wﬁyft@mé ﬁﬂ&ﬁn&ﬁﬁt’é‘f?&ﬂcﬂl’b@iﬂ%ﬁé bPihe flahges elerbdis 16B&1 d

fromthe donme roo the flange nmenbers. Hence, when the package | ands on
a sidesat anl8hgle the outwar dl y prOJ ecti ng parts of the buttresses

provi de sonme cush}o @eﬁt

tabs 20 and 22, ?%%t Ehrxlri(lnge are resi e’n?le l‘i%%ﬂus caﬁ%ﬁ%%f
gt her babsoLbdcﬁ yeﬁémhleah?hne;andxi ;xbjet:hmnwaﬁl@@,nthéﬂbmdappsoxl- .
esirabl e that nd all of the oss.the rovi de
mexi mum pro @ﬁgé@f; i.h ve Wlﬁmwyelyh@??ﬁ%awaﬂb‘?@ﬁf‘éﬁo&m
transversel Yy eggndif trhnidférsdt %mﬂﬁf&ﬁbﬁhﬂr&é‘f&nﬂ&o%ﬁ@ﬁﬁnﬂybh&n@w of the

| abyrinthine path of the flange nmenbers. If they did so, then the

out warl y pr termediag vietticakflange pastionse The lopgitudinally proxirea] edge ofshe first Geomost up

cont an nant o PO E Boblilecy kil i TR BBy el Dfplabuifges; ©

00178438 PGT{H&QQSMHE&WMWM Likewise, tedemgimdinalhedistaberge of then d
of the ribs/ tresses n e vertical part.i,on f el em
to 16b and 188% (& oSt @a?#)a? WP"“"P[# Q‘Bﬂ?ﬂﬁsg’tg%ﬁgﬁma e&ag‘gréﬁégadfa
observed advgshpaRress d¥fiied by e distal MREUR prbjebt&g&ﬁﬁfesiéiatTHehﬁxrd( @ehtralptib is

buttress walls do not extend all of the to the internediate vertical
portioms of amomwbebnsﬂmlm eamﬂatﬁna m emB}ma}ﬁmlH‘@taﬂuePé% of thenams
Seashe] 17" w ¢ %ﬂ'%ﬁ'§£ Qs& Bsdarbh%ht
appr oxi mat el yg%l? [ nches I'n ter Ject o tward f (ﬁt he d y

appr oxi - nat edoye €ovedd itirecénds of Thecroof than tOwatd itsi destet,rsarthatcthe eespectivs istandeson

Foof and to HERPEk ) WeFind Sl ARy Giihe) oo S e ot bitbitn B Wi,
porti onlsj :’Pgib&a&e?ggwdi?glj yxgglliﬁg nﬂﬁnchdg;l]‘htefg]ivé hﬂu&ds&ﬁéxtt(mhng é?teraib‘o‘dbutward
Eé%é?ﬁnem o brch S of sach o, Comiding) ity Ry s, e Bl i Bitresses

Li kew se, gﬁ&@&%ﬂ?ﬁ}u}ai’d @aﬁﬁ&ldo?gﬁém@ﬁastﬂ%ébut&&subﬁéndﬁg ou%&aﬁiﬁﬁﬁ' )

rib apprOX| mat colnclfdes with the distal end of the space or
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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conpartment defined by the distal inwardly projecting buttresses. The third

(central) rib is is approximately longitudinally equidistant fromthe !

pr oxi mal Mi tal ends of the same conpartnent. The renaining (second .
and fourt‘ﬁ? are symetrically disposed slightly nmPCIUSSHHEY t he ends
of the roof than toward its center, so that the respective distances

bet ween t hée@éllﬁqgﬁ!m%ﬁﬂf aRRIPEmAtely: 1. 23 iaches apart frem thenextlgngitadinal axis): he

Five buttr agses orraly siof 27 Sy %%%W%om Sl Rde dodd KR oo

and coi nci gitndinaliverticalisestion- béthegmkagedﬂiﬂsm thatthinge s tsrmssmdxomlﬁ:ewblmd

and 1 our” BENEPE: AOSPRERLERY. 2 sRBETS K Rred Poriten SEHHE endiotlbe pibesge ot

areas bet wpenions, hmpﬁngahaﬂnktﬂl endﬁfcﬂaﬂga 6hdd 180 I?Q'shdf@n Brthis Qﬁwcﬁﬂﬁnt,%nge
conpl enent ary recesses &9 ate stacki ng th gackages Fl at areas
bet ween ri @Q‘?““HE“E ¢ &4 Sirommegigd togetberat theiranes,

etc. In angf @d‘tweh&ﬁé- eﬁ{ ERwar '?éxmnﬁf‘@mfﬂuﬂﬁ&s kage
were simlar, except at’ t he flve ribs transversely di spog;eést‘on each of
t he roof dmweemsebmﬁwgedwnhmesmx;srmmbhung@m (Z'd;etnf Thi gurposefofand t o

appr oxi mat gl. l.in the.interne e al nge por.tiaqns,
Wel?Pe spacegngslﬁlgﬁ foq%sqe .%E’W?iﬂﬁg?‘ﬁa‘fﬁﬁﬂ IB P’W %ﬁ@f&'@hgb their
| ?ngirz:t udi nﬂmﬁoﬁﬁtﬁ@ﬁﬂgﬁhﬁgﬂeﬁﬂﬂ?‘m hiflahge riemlieg bf{hédp?érfhﬂaldégtmb&';bdhiaf ﬁxi S
of the center such _axes were separate romthe axes of the
Tost i st af° SR RSRiR sl BseAnd Hents rnssﬂawm%m s roKedabes ory. 5

i nches. | Niig ivhén M8 Bire"is rokASinrarab ned th H&EB&s &Jaeat éﬁ@é&iﬁi&%of t he

package were simlar, 'except that the five ribs transversely | sposed on

each of t hpermit@istatmofequilibnivan txnbtainiwhenthepackageds fllonen o Silly oloseids asrurtivee
anot her 7 WildLE SHEET (RULE 26) WO 00/ 78638 PCTI US99114170 (each
| ongi tudi nal’ "axi's approxi mately 1.25 inches apart fromthe next

| ongist u]gi nﬁl ﬁxlmsthe ﬁlﬂijziefoeedposlgxoh@f ElaﬁghellQTai:EhgeWm Gppes hﬁd\do@eﬁf&&idﬁd@hée@ﬂal
. views of the, hi ong a.lon. gitydinal vertjcal sectionof the package,
it is seenPTHOE Tg aﬂ%ég ﬂ| g S?Hlﬁaﬁngob“ g?ﬁ’??c?ﬁﬁggh

shown i n FpdztioDare Werigaly hfigried; M%%M&Wfﬁéﬁp@ﬂ%@ém@ﬁg&ﬂesﬁﬁt@aCkage

5 portions, connectlng the distal ends of flangés 16 and 18. shown in
thi s enbodthisiep strusturg af thsw@msmmm@#ﬂﬁ is dineetlyg vgmdmxsc :

char act o1 Sugich it uEA0R 6% © 14 P erlanly Ui SEPORGL Lokl i P!

and | ower adjacent terminal extremties. ur es

maye devi suxgundeditherebys Flement 1 &arissdirectivonst andgn vegistrition Wit elempent 164 Hdingair pose
Phe | ongi P18 iifeaQ il Sl i it coﬂéa%n of R 3fbet dnd lotwe Roldediiedt ¥ V2"V

t he | ongi t
potnons

- Inthe 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 poi'tion 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 subsequeﬁﬂy retracts into a lower-energy configuration and
releases energy as low-grade heat upon and after package closure (and also after bemg opened
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10 nension of the hinge in order',_to' p'e.rm't the flange menber ofthe upper
- nol ded-sheet portion to be lifted:-up directlyy above, and clearing, the

f l.ange HE?B%BH@E the | ower nol ded sheet por- tion when tperAisssg@itos ' ot at ed
in order to no ?he fl ange nenbers, and at the. sane tinme to permt a

‘ M b ; : '
ol osed. as. Fhpaly icd poitid WptiEE rdee PRI RAGS) Syhatl gl pll el 9l cosdl

cl amshel | paskihg farige, memhee of the dppermeoidedesheet chesss inta. the flangeomember of the loweryr e

[ Fstrati | th ot her,: . t d d bu ti
v ver &1 camPedshst neron AP tphs e P g e PR S Bortbp Bl henll | °"
i's nested i BBy ahifistneRnéthéridid Ribgfinthife phth\ie estibilisiegcbereednethe infideof the

element 18c is directly over and in,regis- tration with el egent 16c. ald
El oment  18b domes angthe puiside 4 1aq Backpee, WA GUSVERIS RS Of Gontaminants thasfou

surrounded ' Iteviy @Eﬁaﬁ ' ' biNidead t h
el enent 16&%&)&%9@@&8@%& up |t§1 a y%ﬁg‘rﬁ&b%ﬁfﬂ%ﬁﬁf’?ﬁb,

confi gur at i eflormsfare feflectesiie theachoice ofthe hinge stoxtuzeshown i BIGS s10. |Inisicpesideged v
open positign of clanshell pa e 10 kth.th .

sﬁeet Iopot [ oﬁ?‘ @%@?ﬁﬁ% %ﬁgﬁgm‘éﬂ%&%ﬁ# ﬁﬁ%@@{x@%&d@%@%@%@f t he
outer | ater #lese uiliteialah®ftreéddhel pptopristely e llovBcledrancp pé therredpeetivesidgestofithe t i on

12, is at approximately the same height as e] eqent 16¢, the outer. | ateral
portin of flangegremhersuhensyupg betyigen Open G’é’oﬁ‘t’hgg’ted PR¥HORS fhe-q 3P thal the mner,

portion B | |
ine, elenme ek IO&#}%‘,é‘;li@ér?%ggﬁg:&&oc"ah'sﬂi‘pﬁfthfeoﬁféﬁﬁt&ﬁ'ﬁé&ionjo?tﬁélowﬂﬁper

nol ded- shee r pst antial | y above the el enents of
| ower nol dedlangeimembeplorti on 14. Hinge 15 is opened up to a naxi mum extent.

30 Each of these_positions .represents a stati '| g R&Mj@s e
resilient, defor §°"%P@ﬁ8?§°§ g?ﬂ?ﬁﬁéec%lﬂié@?é n energ?gi vvel ?s;' P'n
each confi gk adrdothey Bavé Begniused ivithnahdritgpes dfrpackagachanothét ofithe tinventiery fohe

ot her, mechanical .energy is appli 0 e .the hin tretches and
st or ey ener GyAMRIRdR f°£°d§8H§’€afée%P? f’%é’ﬁ' i{;’r giﬁﬁ@@ﬂﬁm ?é%@]ﬁ@@e polyimeric |
configurati ?&%, Q&m REES ﬁ:ﬁaéé:mﬂjﬁgﬁﬂ ifiarhingefonfhie purpose kage
cl osure (an al S 1?éltl]EEter bei.ng opeﬁgd SUB I%UTE _Is:[EET,(RULIg 2'*6% WO

00/ 78638 PCPHf bigsiag the package bidfoward an ppenpositien; However.dhis belirved thabsuch hinges
cycl e occur . LSt Lol kﬁga L &E8 ofiRFRsr- < ;
t he upper ng% e%qg%gﬁén%gﬁggﬁfﬂsﬁé ar%g%?rce e?org%%td?\lgél owgr nol ded
sheet port i ematiohfsmwragesigvites] mdtinpartituler forprennfactudng apaskagedbrizdissdrivgtor pthex i ons
are engaged,

est ab® shed %ﬁ-sﬁ%&e{éﬁép%%l e ﬂ:hgfi\ rétaglrggn Baotﬂ filsb A’ﬂeh gxtlci] J:lgs%d ?J%igox;ssbecause
~ 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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s dones and the outside of the package, which prevents ingress of

contam nants that could damage the disc drive (and al so prevents escdpe of '
fluids, if any). The foregoing consider- ations are reflected in the choi-ce
of the hWRJY™EB8 ucture shown in FIGS. 9-10. It is consi BEVEEYY4NE: any

hi nge structure would be equivalent for this purpose if it permtted

establi shnment of these equilibria and stretched appropriately to allow

cl earance of the respective edggnciiup RENIARIEE nenbers when swung
bet ween open and fully closed positions (1.e., so that the inner |ateral

portion of the Whilethefinventjon has bben deseribed i gpnpection with specificrant prefersdd quor t i on

of the lower, fla 1 Hi cong.i tigns. of t his . general.. e are
enownt o mevimet BB I8 Binatle kAR QbR RIS Sephrtng s9LER Sl 4,
ot heg type:&%éoftgeismagiohhmﬁg mgt:aztiofzxi%ﬂggndeay@mvm il vafitio ns,il?aeesmbﬁnbl '?ﬂsn f ood
containers. See U. S. t..No, 5, . .di scl osing a recl osabl e polyneric
(pol yet hyl © fyRRHAM, @P‘KP&)‘“&%@&%W@&? Qé‘gﬂni’ 0 Ang &G |spclydeéri | ar

hi nge for &uﬁ,cf.lﬁ‘ SlentHidtHsi kA i Y&ﬁ’ﬁéi‘y ol I On.

However, |{’£ﬁlsr be |§%epé t hat SS%%%F%ES hg\%‘b{r‘lg{&%@en uged I'n conﬁieecti on
wi t h shockart teswhich the ipventionpestaing,or@s gre abvioysto pemgnsskilled in hie@rt, at the time

mat i on- st opa i I rti i for a
i scdr i vel ity S5 RS xutlssh bibellnd et it Rehie iy BORENGRE, | ' 0
bot hei t s ofitige atthbet, baeil woakl bei eqoivaleat toutum theseclrusturss upsidé dewn sd thatithes i n
an energy 'l The package qf the invention s conpared wi th ot her
packages |i'l'\?e“ﬁeégﬂ188 Mﬁth%W%@?emﬁ%a non-operating Seagate
model No. ST310%4#vild B€ appredcibted that AR QOHEBE his invefititnlP A6k FbitcdRB thdddtAled axes.
A bare drive dropped 12 inches to a hard surface received shock 25 in

excess of deserptipn ofthejinventiondgrainaboverwhish isinfended metely to by illysteative, tusratherhan
140 g for :Hﬁi 'él%ﬂ&s [ : Eﬂ%ﬁ?“:m i ggﬁsl- Ibj ected to a 120 degree
t oppl e sus‘% alned 1 nthéé%ﬂé%gggﬁ 1 g t\?\ifo %‘g‘t&lhé eashel | TM packaged drive

regist er ed | essAs ised 1Pthe cigimspverticality dahd hpightt ars $ynbmoomst ed t hat t he
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 | TMpackaged 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) WD 00/ 78638

PCT/ US99/ 14170 CONCLUDI NG REMARKS _
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~Wile the invention has been described in connection with specific. and
~preferred em bodinments thereof it is capable of further nodifications

wi't hout departing fromthe spirit and 5 scope of the invention. This

appl i cati OYOP¥86R: ended to cover all variations, uses, orPGHHPWAMNBns of
the invention, follow ng, in general, the principles of the invention and

i ncl udi hg sufhatyehickisclaimed isr om t he present disclosure as cone within
known or customary practice:within the art to which the invention
pertains, or as are obvious 'to persons skilled inthe art, at the time the
departure i s nadel. Apackagesadated tozaclojemndprbtechan infommatidn-stomgge dayvidessaidinfor-s
into the lower.10 fl ange. nenber. b |t ud e uivalent .o turn e
Structfres. PRBERHraRn s AR 4 et rpst Retet, BRobd et id ackats gy
upper § | angefrom wéatient, btatis issipative) plastipshees mitehl {sail pakltige when clogdd doftipfising:
invention is not limted . to the detailed d%;&r@i on, of tge A nventi&n

her ei n&bove, apRReh moldedrhest pertion.apd jaylower melded-sheet partion.ceach spid mglded-sheet
conpr ehends the(’/&um : tter defined by the following clains. is As used
in the clains, Verticality and hei ght are synonynous. 10 SUBSTI TUTE SHEET
(RULE 26) WD 00/ 78638 apomtitogodd and Fdistaleny which is clained is: 1 1. A
package adapted to enclo nd protect an information storage device, said
infor-'2 oration-st or&dﬁg@e&gﬁgﬁﬁge’a predet ermi ned hei ght, |ength, and
wi dt h, g sai d package naltfmsversd dimension@xiehdifgparalid] & said proxinap aid and papdlleltoi C
sheet material, said packgg&s%er&ngl osed conprising: 4 an upper

mol ded2 sheet portion and$ %ol ded sheet portion, each said nol ded

sheet ,, 5 portion havi RYepiRdRACIIERioERAmANd Ridirddsdrs miensliJn &dré@%fdmgdge

and a left edge, s a transverse dinension extending parallel to sai

proxi mal end and par al | eparaliel to saidiright/edgezand said left edge, fromcpaid proximial end to

di nensj on nornmal to said_}. I mensi on and extending it parallel to
said rf ght edge and sai dséﬁe?{g&elgétz?nfrom said proximal end to 12 said

di stalis end, and 13 a hdieight dithensioicnoemaltorsaid/lerigeh dimenkidreagdinondalre 8aill eransand
normal to said trans- 14 verse di.nension; is each said nol ded sheet portion
conpri'ing, as integrall y“F%a‘FP@ﬁ“%rt i ons thereof, nolded 16 therefrom

15 each said molded-sheet portion comprising, as integrally formed portions thereof, molded
16  therefrom:

17 a flange member occupying peripheral portions of said molded-sheet portion
18 proximate said proximal end, said distal end, said right edge, and said left
19 edgé; and

20 a generally concave-inward dome centrally located on said molded-sheet
21 portion, extending vertically outward therefrom, and surrounded by said
22 flange member, said dome comprising:

23 proximal, distal, right, and left dome walls with base ends and
2 outer ends, said base ends being proximate said flange
25 member, said outer ends being distanced from said base
26 " " ends by approximately half the height of the information-
7 storage device, said dome walls vertically extending out-

28 ward from and normal to said flange member, said dome

e
I

30 inward and laterally convex-outward resilient buttresses

31 extending vertically from said base ends to said outer ends,
32 ' said laterally convex-inward portions of said buttresses
11
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17 a flange nenber occupying peripheral portions of said nolded sheet

portion is proximte said proximl end, said distal end, said right' edge,

and said ‘ks 9 edge; and 20 a general | y concave- i nwar d_donme central | y .

| ocated O | ded-sheet 21 portion, extending ver tRCHPY I8 war d

t herefrom and surrounded by sai 22 .l ange nenber,, sal d done, conpri si ng:

23 pr*dxi mal, distal, right, and ICIEH“ I%EF leining witkin said d°12’4

out erg,ends, said base ends being QEﬁﬁaﬂ?tl&afédléb ﬁ’a‘é NBRRS

outer ends being distanced from said base 26 ends by approxi mately half

the h&ight of the information- Womoag@@éhﬂgﬂjaﬂd&hwldwthainfmauon-

vert| ally extendi ng out- 28 war IrF&lna%Fg r nber

sai d goma 29 1 ,,1111}111111~~1, CLK 8191 orrprl sin fiaé tf% of

altemnating laterally convex- 30 stqragddeﬁchtherd&,mvard and | at er aI ly

convex-outward resilient: buttre ext endi.n icall sald base

ends 30 said outer ends, 32 sdi szi? aﬂeﬁegm@rﬁﬁ T‘P V"Eﬁasal d

buttrpesses 11. SUBSTI TUTE SHEETW&@%MQ&&Z&@Q&JEQT@H&&{Q@;&&S
sai d

having inward | ateral extremties definin thin one 34 a centrally
| ocated conpartnment space di nensidghategrally ?0359‘1 prdnnsmAl1o; rgspeptivelye said h.

hol di‘hg Vﬁ%ﬁﬁt O B SR W A BSESS e,

gﬁgengl lr?/g Ihﬂ‘m“m S alaqaluraimy oficanvemeputward Fesilienkribseformeddhereondi st al

wﬁ&‘sald ® s 35 e ooy R e Apenal 33 2948 o

norm& to, respécttve
wal | s4 said roof having 42 ~II |sh1hhbsbdm§adhpt6dfh‘db§&bhhﬂacﬁfor€e@ﬁﬂﬁjﬁ-o%& ward,
resilient nibs forned thereon, |Il~I|1~IN 11111 MS, 43 * c said ribs

ext enti ng outward from and normw%mwuon-swcpmedd@%s%apt ed
to ahsorb inpact forces and Pr ot Qeine; 45 therefrom an i nformati on-storage
device stored within said .

49 said flange members being adapted to fit tightly against one another to prevent or hinder
48 ingress to or egress from said domes; and
49 ‘said molded-sheet portions being generally congruent to one another and adapted so to engage
50 - -one another that the flange member of one molded-sheet portion nests into the flange -

51 . member of the other molded-sheet portion after the molded-sheet portions are pressed -
52 together, whereby a closed package is provided.

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

2 portions are hinged together.

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

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

1 4. A package according to claim 1 wherein each said flange member includes a region

2 with a non-straight-line vertical cross-section to provide a labyrinthine path adapted to prevent

3 or hinder ingress to and egress from said domes.

b 5. A package according to claim 1 wherein:

2 each said flange member of said upper and lower molded-sheet portions comprises

3 an inner lateral portion integral with and transversely and longitudinally sur-

12

SUBSTITUTE SHEET (RULE 26)




46 done; 47 said flange nenbers being adapted to fit tightly against one
‘another to prevent or hinder 48 ingress to or egress fromsaid dones; and

49 sai d nol ded-sheet portions being generally congruent her and
adapt ed sWAW7838age so one another that the flange rren%g?ﬂ%?"g‘ﬂgg

nol ded- sheet portion nests into the flange, si er .of the.athe
nol ded- sheet portion af t©undRgs ﬂmwggﬂ%ﬂ%ﬂyéuﬁ?‘ﬂ@g‘éﬂ‘é%
together, whereby a c N ' ' with%nd Araifelselyand d6pinlding t 0

claim’l wherein said distal ends of said nolded-sheet 2 portions are
hi nged toget her. 3. A paualigurraensingsaidyinper iatesalpoption et uter edges) thereof and

nol ded- sheet portions are.,j ofpsa sheet of plastic.
materi’al to constitute a%%ﬁ%%ﬂg%m%%ﬂ%gﬁé«bbé@kage according to claim
1 whergin each sai d f lanoger taeeriigrortioncintegrat with aed) iramsvergelyjandloagitudinally sur-
non-straight-line vertical c¢ross-secti to prqvide a_ | abyrinthin

adapted to prevent 3 orrqw&ﬂ%ﬁmfim%%%vgﬁﬁﬁé’é’%?saf?‘g% %%%‘%%@95 A
package according to cl akfendinghsteRily outdvabbthbrefdintlatd ange nenber of said
upper and | ower nol ded-sheet portions conprises 3 an inner |gteral portion

i nt egral Wi tsaidAfirgge memberef saif wpperamoldedysheet norgn iy adapred to mestayshuys SHEET
RULE 26) EIIlII 17 ' i il d
Exend ng | at orBERbe O 1St er bidlPbier fidrith dnbPBRctdgeB Llest T2 1 B 0T

integral with and transversely and longitude 6 nally surrounding said

i nner lateral portion at outer, edges. thereof a 7 t endin t y
upwar ds t her ef r orf %Rﬁfiég%ﬁ‘fc?fﬂ'l“gitg? HF’“EBF?’?%HSWE F&Iqo%g?ﬁsélrﬁ%%t
transver sel s aidpose® Betietdy iramviidelpwith réspeét 46 i thokiriidhéenportionsli at e verti cal
portion at outer edges thereof and to extending |laterally outward
therefrom and 1 t said flange nenber of said upper nolded sheet portion is
adapted to nest w thifusal 1aith% WREIEHE bai@fibsetiedld ran@ers 89 hRRAr BB
portio‘n when thewﬁalgkage é‘%h%g%c 16. A pa%ﬁa e accordi nga?o claimb
wher ei n sai Onotielnirelyac,saidinternsediatengrticatiportivnsofisaid membess. di sposed
generally transversely with respect to said nolded sheet portions. 1 7. A
package according to claim6 wherein said ribs extend transversely al nost

to, bug 8. A package according to claim 7 wherein each said rib, at each transverse extremity
2 thereof, makes a right angle turn vertically and continues toward said inner lateral portion as
3 one of said laterally convex-outward buttresses.

1 9. A package according to claim 6 wherein said plurality of ribs is five.

1 10. A package according to claim 5 wherein a longitudinally flexing hinge joins said

2 distal ends of said molded-sheet portions and is integrally formed therewith, said hinge having
3 a plurality of folds such that said hinge is adapted for bending and for longitudinally extending
4 or contracting to permit the following: '

5 the upper molded-sheet portion to be rotated from an open configuration of the

6 package to a configuration in which the upper molded-sheet portion is

7 directly over and approximately in registration with the lower sheet

8 portion;

9 the inner lateral portion of the flange member of the upper molded-sheet por-
10 tion to slip past the outer lateral portion of the flange member of the lower
11 molded-sheet portion, whereby the package assumes a fully closed
12 configuration; and —_—

s 0y g
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2 not entirely to, said internediate vertical portions of said flange
menbers. 1 8. A package according to claim7 wherein each said rib, at:each -

transver ywpawiggnty 2 thereof, makes a right angle tur jcally and ,
continues toward said inner |ateral portion as 3 one o&éﬁé&d‘g@er ally

convgx-outward buttr ?@émg . rall to claimé6, wherein said
pl urgl ity of ribs i sﬂl?' ve. %‘%ﬁ?ﬁ}&gﬁgﬁ’gg@g@%@%&"ﬁ?@%m% wherein a

| ongit udi nand tp petrait thegeversegequenceraf astitns, wiikretiysheyack:pe serddinsstdbly irah 6peh sheet
portjons angd d i.nﬁegrally fornmed therewith, said hinge having 3 a
plurality @such that said hinge is adapted for bending and for
longitudinally extending 4 or contracting to permt the followng: 5 the
upper nol ded-sheget portion to be rotated from an .open configuration of the
6 padkage to a tbnfiPgekese scsprding toclamn 1 shereinsper ol ded- sheet portion is 7

diregtly o i WIS,I’ @ér%l)i ' P?&Bes | S
portion; Qyﬁggdiqﬁger Iat'et?%lk port?scyr’]‘ﬁ%qéé%%& an?ﬁ%&%ﬁ?@&%%‘ér

mol déd- sheet grsendingoat deastrto said sightand Jeft vertical domewallsaif eaid dompes: adbn of t he

fl ange e I (.11 nol ded-sheet. ti ere he, package
assur%es a%?@&gﬁ}?ggg e“‘?&“‘&‘é?ﬁ“?‘%ﬂ?‘&ﬁﬁ@ﬁ? sﬂﬂ%@%%%ﬂﬁ% Phaﬂ 111
SUBSTI TUTE SHedifcidehlidcatidn with $aidtrdnbderdd dxtremified 0f sy, PCT/ US99/ 14170 13

t he package to remain stably in said fully closed configuration; and 14 and
to permit the reverse sequence of actions, whereby the package renains
stably in an open A packeg¥tcbstding td | wherein ?&lfgf% 1 i im1l
Wner&ai n: 2_sai ggpiAbs are genera}n?f/”g%nria‘r“{sver's'%?a1 y di sgggg@%%dg‘g?éd@aghngs and
have?trans¥#®ese extremities 3 extending at least to said right and |eft
vertical done walls of said dones; and 4 said outwardly convex buttresses
di sposed along said right and left donme walls of said dones s coincide in
| ocation with si8i cA package/scemdingtt iclaim 1 iveteredd saidipldsticishéet nlatérihl ispddRsdgRoe
accordi ng ‘%& laim| wherein said information storage device is a disc 2
drivk. 1 1% package according to claiml| wherein said plastic sheet
material is polyvinyl 2 chloride. 14. A method of protecting an

I nformati on-stqrage device from inpact and el ectro-

1 . 14. ‘A method of protecting an information-storage device from impact and electro-
2 statlc discharge, comprising: _ o
3 " (1) providing a package in accordance with claim 1;
4 . (2) placing within said package an information-storage device that is susceptible to
5 damage from impact and electrostatic discharge; and
6 (3) closing said package around said information-storage device.
7 _ - 15. A method of manufacturing a package for protecting a disc drive from impact and
8 electrostatic discharge, said manufacturing method comprising: _
9 (1) providing a vacuum mold adapted to produce a molded article in accordance with
10 claim 8; . _ |
1 (2) placing a sheet of polyvinyl chloride material into said mold and subjecting said
12 sheet to vacuum molding, whereby a finished molded article is provided;
13 (3) removing said finished molded article from said mold.
1 16. A method according to claim 14 wherein said vacuum mold is conventional and
2 ~ said vacuum molding is conventional. |
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2 static discharge, conmprising: 3 (1) providing a package in accordance
"withclaim1; 4 (2) placing within said package an infornation-storage
device that is susceptible to s damage frominpact and el ectrostatic

di schar ge WOMW8E38( 3) ¢l osi ng saMENBEDRCEAAME/IND sai d i nf BFHHEI99A1%: or age

device. 7 15. Aj faeabaﬂbsoménmm@ﬁtmagoﬁlmabsaqob@(lﬂmt§ctI ng a disc

dri ve from i mpact Gijgnal SlaBhFL! ORPALACLYHACNARALT- AT JogBI)UT aCt Ur i ng net hod
conpri si ngrh%“(h} a vacuum nol d adapt ed to uce a nol ded

article in accorgc‘]'ance vmg“%g toclaim8; ii (2) placing a sheet of polyvinyl
chl oride materi al |nto sal d nol d and subj ecti ng said 12 sheet to vacuum

nDIdlng wher e a ed nol ded articl| rovi ded;, 13 renDV|ng
sai d!fini shed %r d% ﬁ&é"qdrtBrﬁng 4o -gtorage device é&%

cl ai ; 14 vihigsBiationfofhgk ASHLETHER! atico R4 17 3hd HBS) maa&%fdt ueaﬁquoo g
mol ding is conventjonal. 1111111B1!| 111I L/ /I 14 C L x

SUBSTI TUTRhesHidommgtiorstorags) deyice hevig 53!3 mmm rt@gﬂusm mqthmhe

d 0
H.eg. In\allle M Tbmegb repPéalgi by ne a'%l‘lzerhs th%g 9’5@?) lgeﬂg&p%ﬁm ch
i s clsai rrecbompnsﬂ:g h?generqnyc:ieetgnglﬁaiamped mochdeﬂmhbaspnrﬁm |caﬁw:fatuoom geheralhge

devi ce and to ect n-formatjon- torgg(e deV| ce,fromstatic of at
| east® 20 s%sqtpg{nqne 9phavingor nat i on st or age

devi ge haV| ng %ﬁﬁﬁﬂﬂ:@arﬁh&lgmwt Iength and WI dth, the 4 package
mol ded fromresili ent static-dissipative, plastic sheet material, the

pack&ge 5 conywright side andpleBsidel v rect angul ar upper nol ded- sheet portion

01 004 Sheet pdr Frakats Ymeibf SR HeeR R o ARigl 158wl YediR a‘ﬁ?e.cgm

si detoand adistalfendsi de, 9 a transverse di mensi on extending parallel to the
proximal end and parallel.to.the 10 di end, 11 . | Qngi I nal

di mefsi on nor néd B’%} %Pg’émg %ﬁ&?ﬁ?ﬁ"ﬁ‘ﬁﬁ Bﬂ‘é ‘al“g

the pi ght tS'tH@nélﬁgxdEEﬁdihS‘iéﬁs‘idé?ﬁnd and

13 a vertical dimension normal to the length dimension and normal to the transverse
14 dimension; | | .

15 each molded-sheet portion comprising, as integrally formed portionS thereof, molded
16 therefrom:

17 a flange member occupying peripheral portions of the molded-sheet portion
18 proximate the proximal end, the distal end, the right side, and the left side; and

19 a generally concave-inward dome centrally located on the molded-sheet portion and

20 extending vertically outward therefrom, the dome surrounded by the flange member, the
2t dome comprising a dome roof and proximal, distal, right, and left dome walls;

22 the dome roof generally rectangular and extending transversely and longitudinally;
23 the dome walls extending normally from the dome roof to the flange member;
24 the dome walls defining therewithin a centrally located compartment space

25 dimensioned to correspond to the length and the width of the information-storage device to
26 be enclosed in the package, the dome roof of the upper molded-sheet portion distanced from
27 the dome roof of the lower molded-sheet portion by approximately the height of the

28 information-storage device;

29 the domes having a plurality of convex-outward, resilient members extending
30 outward therefrom, a plurality of the members located on a phurality of the dome walls to
3 occupy a substantial portion thereof, a phurality of the members located on the roofs to

15
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13 a vertical dinmension normal to the | ength dinmension and normal to the
transverse 14 dinension; is each nol ded sheet portion conprising, as 7

i ntegral lwobgysgRd Portions thereof, nolded 16 therefro C‘l'}lg nge
menber occup‘g‘li ng peripheral portions of the nol ded shee{p po st’%;r%]’ﬁls
proxi mate the proxinmal end, the distal end, the right side, and the |eft
si dgg  andockfpye Sibaaditil porticR HereE theWemBers SdRteIRH absdkd n agﬁ%

nol ded-sheetgp}z?)rt i on agd 20 extendi ng verti cal ?y_.outw&lr t@?gﬁ}é&rﬂwt he

don® sur r Ki9Ade endyreduee theafoyeesnbsnigefactor af at2leastodd twmpotesti thyrefrodo e r oof
d i3 ' ' 8 lls; 22 the d f
an 3prOX|mm%%%e%Eg%1§%§r}#gﬁbhggﬁﬁm S e done roo

general ly rectangu ransvetsely and longitudinally; 23

t hessdone wal | themoidedisheet mortizis| adaptedmot Brzage vae rapofhei Gudhh ehat |the dlangeenber ;
24 the done wal Ls defi.njng therewthin centrally | ocated compartnent
spatfe 250ebRE Ht P%@d?‘iﬁa’gﬁtrm%‘l‘ﬁtst’ﬁ° ?]Pfe&“@mg%ﬂf %@gﬁ aeldedssheety, o

i nf gr mat i witicd e dBe H810ed-Shdef porfibnd fre HESQERPeth,, Wher %keg&éd 5&15?51 e 1 00f
of the upper, nol ded-sheet ‘portion di:s?e?mced gro_m’ 27 etage omepr 00 %f t he

| owBr nolRededeet portion by approximately the height of the 29

I nformati on storage device; 29 the domes having a plurality of
convex-outward, resilient nenbers extending 30 outward therefrom a
plunality of tlBe Mhelpeckngé afadlsink ©F) wherkinrthé icopvexfoutivard] aesilient inenbers 31
occypy a substantial portion thereof, a pluyralify_ of the nenbers |ocated on
t he *r oof LOHEMSe 2 PE‘F 19f | cqmpeR-pytwerd, | g Y |seguj-Cylinginicah ypephiers Gigpesed

(AREI CLE é%dﬁ@sg/bﬁmmmggm@/usggnmm 32 occupy a substanti al
portion thereof, the menbers adapted to absorb inpact forces of at |east
33 1000 g and reduce the farces by a factor of at least 2.5 to protect

t henef rom t he 1934py a&g%g' = Star I 1C el s; 35
t he l'm)l ded- shelg’t 41383% I O st(;)alfgia}béfég’ ?gégﬂgﬁgﬁ%@a%@%%w&%

fl ange  3lisposadientirely acyoss each denie sbafcfirom arright side eixteofito tadelt Iside fthadexfao nenber
of the ottger nol de%héigeet ' 37?%(§)rtion after the nol ded sheet portions are
predsed t'BFRFAEYS WePPE¥ed package is 38 provided. 1 18. The
package. of claim 17, wherein the convex-outward, resilient nenbers 2
conprise a pluraljty of conyex-outward, generally sem cylindrical nenbers

di sposed 3 enrfi r The; packege; of glaim | 19y gvherein said penyespusward, Tesilient
2 comprise a plurality of convex-outward, generally semi-cylindrical members disposed
3 vertically on a plurality of said dome walls. '

1 21. The package.'of claim 17, wherein said convex-outward, resilient members
2 comprise a plurality of convex-outward, generally semi-cylindrical members that extend
3 transversely entirely across a said dome roof from a right side thereof to a left side thereof

4 and continue down said right and left side dome walls, whereby said members extend
5 normally from said dome roof and normally from said dome walls as continuous,
6 convex-outward, curved members.

1 22. The package of claim 21, wherein each of said dome roofs has five of said

2 convex-outward, generally semi-cylindrical members located thereon, said five members
3 extending normally from said dome roof and normally from said dome walls as continuous,
4 convex-outward, curved members extending from the right flange members to the left flange
5 members of each molded-sheet portion of the package.
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1. 19. The package of claim 18, wherein said generally sem cylindrical

- menbers are 2 disposed entirely across each done roof froma right side

t her eof t Q Q%é* side thereof to 3 formtransversely di pepegRpgpgbers. 1
20. The pa g claim 17, wherein said convex-outward, resilient menbers
2 conprise a plurali ty of convex-outward, generally sem cylindrical

menbey s di sposesh \(/e\#nerm nbicﬂﬂn %PW&E&H Said RbnveRl FhtWATE réliehtSmerhbers. The

package of claim17, sal d convex-outward, resilient menbers 2
conpri se acqhprise convex-ohtveand tigmbers having s geporally sanvisiirgelas cresssestint. cal menber s
that extend 3 transversely entirely across . a said done roof froma right
side thereof to a left side thereof 4 and continue down said right and

left gide donme 2l fTke w@gebfcnmmmansmexﬂemwm dieadupmlﬂoyahémbrimpadtd

done r oof and nornall fromsaid daoge walls as cg

convek- out e of atleash 40008, #ndreduce °r?ﬁé’yﬁafé%gg‘gn Leag Pai m 21 wher ei n each
of said done roofs has five of said 2 convex-outward, generally

sem -cylindrical nmenbers |ocated thereon, said five menbers 3 ext endi ng
normal ly fromsaid done roof and normally from said done walls as
continuous, 4 convex-outward, curved nenbers extending fromthe right
flange nenbers to the left flange 5 nenbers of each nol ded-sheet portion
of the package. 16 1111111 11112112211111111111 AMENDED SHEET (AW CLE 19) C
L MS WO 00/ 78638 PCT/ US99114170 1 23. The package of claim 17, wherein
sai d convex-outward, resilient nmenbers 2 conprise convex outward nenbers
having a generally sem -circular cross-section. 24. The package of claim
17, wherein said nmenbers are adapted to absorb inpact 2 forces of at |east
1000 g and reduce said forces by a factor of at least 5. 1111111111111111
1111111111111 17 AMENDED SHEET ( ARTI CLE 19)
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