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BACKGROUND

The field of this invention is protective packaging for disc drives and other informa-
tion-storage devices. More specifically, the invention concerns a method and device for
protecting disc drives and other information-storage devices from damage resulting from

10 impact and electrostatic discharge during shipment and other non-operating activities.

The principal cause of failure of disc drives is handling damage, not operational failure
(so-called disc crashes). Handling damage to a disc drive occurs as a result of bumping or
dropping the disc drive or causing it to come in contact with a hard surface. Such handling
damage is classified as disc slip, head slaps, or gross cosmetic damage. Handling damage

15 occurs during freight transit, carton handling, actual product handling, and product-system
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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SHEET (z(RUL E %%}nt abo%e %Cfef?ﬁgﬁmal 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. § 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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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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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

4
SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (RULE 26) - 8 DEC 2003 WO 00/ 78638 PCT/ US99/ 14170 geB'Eelemm
PVC were tried, but packages made from PVC provided the best shock

r esi stancewofoongﬁfbe materials tested. Referring now to Fi,&v\ﬁ”/ 7 | an vi ew
showi ng the inside of the package as the package appears en it |eaves

the vacuum nmhdwhehttha@paﬁmofva%olaem!& oﬁeﬁsda?éipra{ag@mﬁgg B 3@%&%&99& 5

menber 16 extends _geneéera ateral ly a ar ound eet
portion 14 ofetgmsefigcyeccus, b the, elpsed pagkagaipestheryp Theperation of thisrstruesnreiy ange
menber 18 Xkt eRthe il oihiBith Windge 12104 Pibg! a%fshm? Philge P he
portion 12 of package 10. Each flange ne a step ure
shown advant Bangemen ?rlﬁCFISSEECﬂCng"@S W@W&G 10 ﬂh@@apbgbé@lsrlbsmeupper nner
lateral  porLiQpkbafin édﬂ}e%ﬁ}%ﬁ' btdnﬁ?gb Q5 ighfiP 1ol ER 1etfz§}qhé‘ﬂw9}“ er
| at eral portion 16¢c, | | an e as an” | nner

portion 18a, exemitigs thereod |cause1gxﬁemghit @ahnqoo detens reffe® bf;ndmado anpimeit elosurk.atler al

gg'ztelrlglnnésgrom g&nere ﬁ\gg%ﬁlpéggogt@gﬂg: ﬁ% port |%)p%g§1?e§g°fthel8 has

two tabs 22 mck@echlthgmgbmhomahylgmgetlﬁesﬂbwmmﬂﬂhwnThw;ﬁagmtebﬁl(e.g din@med
tabs 20 enga usly
G 3 aofr BB bR ke B 10 o8R0 Bt MR R BEER, S e 1s
to facli tat fined by rlemeptt He/iBedkb/deb, wﬁdarﬁailﬁa ofsﬂangmenberstlﬁemdsler

si mul t aneously p :le 0 dvvn nd. 22 to epar eth erdBRer and
| oner nol ded- she;\ﬁ’l’%ﬁi’? J&lg E%ﬁg lﬁt %?{8 strajgen E % he
first comrergj c&herSi&&Stmghtl-bndmdmn‘nmh doBIplex @ithiilﬂsybemsemtol extindd &batagﬁ%hﬁgedl S
ap- proxi mat 5 inche es: |l on t abs), .an
Ps Phones. e} Aaptiarmgies b, Mogtds. o6 (e o seahih 8 Py St
exteﬂd Iater@idbsirasluwl Odéagcpympmh ?'eb&cl&uﬁindﬂﬁehﬁ” §ofﬁ86adkh$ht abs eﬁtend
anot her approxi mately I nches nal | y outwa i s package
acconmbdat es a dildmers éaﬁesaqrﬁélw?b"g Hﬁlaztr%wogsraﬁna TRiERPr wpages. B Both

appr oxi mat el yorfles i Ha¢ BsprovidRely the damel dibBRfond @MDthe Kl tokether nNEdMRTenttnfaly

Returning to FIG 1, 1t _is seen that | ower nol ded-sheet portion flange

menber 16 | efashion gong theflange. membars spastordefrgse compapment 49 Whish ta plagedhe disger

dome 24, whi gfyeios o&emragéhe&ee seiﬂgv;ﬁcl&gecg Moth A6e8 8% chitadtbr®rel 8¢ toRgitudinaloper
nol ded- sheet portion flange nenb | eads to a com_plenmentary stepped

structure foMdifRsETersgyaRic é°mWPlé5W“Fbsmdln§'éatalghsa4°FWﬁ’F%e SopsyECHA: gHese ecess

| Nt hey, packaggcmfil GRIretedédl 1y heremh&pxsruu&;e@em mqm%pw &erally similar,
advantageously in FIG 10, is provided to bl ock i ngress o cont am nant s

from out si denbhkéstpl%k@@@ ech@ndmﬂevemce’éywwaféthet;ﬁs@ 30 stored within domes 24
and 26 (and it aI iﬂ&'iéth@?xﬁ?ﬂf’re tUFﬁ?*‘llt'lee%t \gg%tggprogﬁdeﬁﬁhétorEd

I n the dones). the sanme a structure 1's provi
upper done f3Q<sttemio¢tﬁtohlelppﬁr@nklpwct@midediswwoﬂlmwMéﬂsfﬂlhnacbmkﬂgemm osed

with a so- Caé;!e&ﬂcaﬂ? kS RmbEIRLR 6! RdhdddHos 36 1A HEHI efrm nward 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
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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e 1Al o1 5 g 65 A B0\ SnBTES BV B ARSIV o i,
first to th&onvesly awayfromthedomesy Thos, ﬂie@uttztss formatiomsene the phaximab aal distallendsy Of
rounded ri b%fth%%o@éstb%'&{jprﬁg& Jv&a?&‘?o‘é@s%?onftﬁ‘ecgﬁ :dg%e*ﬁ, "D@dﬁg sheel %&MI ons 12

and 14 of the
Rounded ri bé‘smwaveé méshdylpm]ectamdewtmf mtcmherﬂmged' it Matetal pommcé halff§eleef or e

they. apsor b g loed BECSN AL OUBELL ML Ao 04 veustred it Che

package rciral erbodi men & found
that five wmees ontiWIaﬂilmd}ecEtmggarkstMdel’sth cushioﬁﬁg ertﬁeﬂiasb ditlfeﬁﬁﬁ@érs@ék-dorfes
24 and 26 ag cribed in the succeedin

par agr aph) 5&? orrre ESS%E{;@F%%% g iélzﬁbuﬁffé‘\p @f“ghﬂwasr%@i’gﬁ%ce
speci fi cati dhs mWatdlympjbauing pahabf théut@gbds ik To it ddHREREE the ridf. Thelurwatdly D
determ ned 30. en]gglrlcal case,.trial-and-error basis. It has

na.c as
not been podSPBt P‘Hﬁs"ff%lb“’ MGSSGRRFE %?BK' cqunidé in shapeand loratign pdthitheribsand e s t
ri b aes angenkmsitheyapeicillyekRhdihe rdi@déduldsiedtiobs 6F therSbs flar® 868 theOdbatd 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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for a primarily enpirical approach. It does appear, however, that rmBeUEC 2003
than one satisfactory arrangenent can be devised that wll performw

shock speciwo ogrigssgns, so that to sonme ex- tent it is a rﬁ}s!ﬁ?%f)iwﬁem gn
choi ce or aesthetics what specific arrangenment to use. 5 § E SHEET

(RULE 26) - 8afxintdddiy30. Y‘Qcﬁ’@él@&%@be?&éﬁ%&%@%gm mf/ﬁ&trés%l'aﬁ Qgﬁu&hpérl ot d on

the transverse and | ongi tudi nal verti cal around ery
of upper and 9fghedlangrihe seloments b argl 18b)ds apprapripte for difis puspeseeSiich bolesramre sad i ke

structures 28 yWrbdy AR 10650 |

donmes. These rounded buttresg%ﬁﬂg struc?%rsé%qg%éﬁefvgglfcklvbg#&anﬁﬂthugt act
as springs tcextndeliof teoray tethe interiediste vetticalgogions ofithe fangeo(efements 16b atd f r om
rattling aroumg?i n t he package when the package is subjected to inpact

fromthe ends of sides of the package. Preferably, buttresses 28 press
agai nst the disc dnitheefirsnebmniendial SeashéllTFrchDOdimeth ﬁlee'ibatareadeinidiricmm cras-h

done's buttre t hei ght of the
di sc drive. T%a?o% %?éﬁ%ﬁgipg%&ng I aaﬁlgtﬁetil%g %61’ |%r§eﬁgpﬁﬁ§°15ﬁmpf‘€§'ses
define a conpastelr®S indes. wiThdne aretiive nhmmsyerwﬂwélspmdjbmeahcbfldei rgbf domes,
Stored in t hertsaRE Aty el ilRior o ekl soutiunll: Gl oo o
3ef at Ixealst t imtermpeliatesvetbiral fangrmrtionn 'ﬂmloﬁgaue(xﬁuﬂyproxwmgeoﬁ{hetﬁﬁﬂgenm&t
efine a line_

id t rrb
| ocation of tq{gﬂﬁ%} {%8&% gl §1y§°lﬂ‘3$els§‘ghglfe Qi&’é'i%gh HI‘?& §°§Eﬁ%eﬂtfe %‘f‘i‘?’et ic
consi der at i ortﬁe pibwiml mevardhyr grojectinb buttressess Likidwises tRdongRudinaly discdl BdgRbfithe

general ly sin veI|k e, so, that their r{iqQns. n roj ecting
convexly and Fd M4t g“faﬁe‘ahgr‘?é%mﬁ?tg}' éB’P"‘g w@ﬁdﬁaﬁﬁ E%Qgﬁefpé%a‘}r from
t he dones. Thj:bﬁ:paﬁtxhﬁnt defiried ©$ shefdwtam“ram;spxajecﬁdgamamm Nhe thivd (Ebnfrhlptib @nds

of the dones bot rd t. cus t he dISC dr|ve in the
donmes df one 198@?““8’?33]( rPé‘g““‘gq erP? é‘? the, $agne; he

fl anges’ i nneompadiaénm) m@&émﬂhga(s&ahd m@ﬁh@h)aﬁsfaagiyhﬂfmhlwﬂ&sﬁom slighte
wave. " Hence when t he package | ands on an end at an angle the but-
tresses' out vsawawwﬁﬁcﬁwead? R ﬂﬁSa{P?fs'ﬁ"ﬁ’r‘GWP’cS‘e‘tss"Gﬁ@f Sp LAt S sespectvg distancesyse

of the tranSV&Eﬁ&n%ceﬁ&ﬁm‘gw&ﬁnﬂhﬁnﬂ@ﬁﬂ§e{téﬂdﬁg)aie?'@fihbﬁm sé‘&ﬂd,'ﬁflfthxrd

sides), the buttress formation interacts wth he i nward

proj ecting peitsgreppproimasht | ingsandd Soinches. &Eh&t@ﬁb%?%éﬁte?% laterally Othéfd
outwardhy prejne Qﬁdhnﬁdeogir da%h Qbmt rﬁd%h‘:fdﬁés\?& RleSiR! ahh el A& BRtrbddesShape

and location with the ribs and 25 thus they vertically extend the rounded

proj ections ofxtenfiag lateraly inpagd @a‘#l’r%ﬁ?ﬁmmeb#@"? b‘eﬁfeﬂ@@ exqewbngrqua\ﬁgéammer s.
Hence, when tﬁ&ﬁr&&?%e&n@&ﬂ&téﬁ&n@m%ﬂaﬁe at an angle the outwardly

projecting parts of the buttresses provide some cushioning, in the same
manner as the ri b&heobs orhefagareasdatweenihs optionalivicoptain small geriefikepsojegtiogrort 5,

are resilient gl n%@e??e?' 6 kit SahGTg meBEALH "1 TRAE bettlbdnSik Gyt

the ends of the packa
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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30 It is desirable that the ribs extend all of the way across the dones,

to provide nmaxi mum protection against inpact. However, they shoul d=- rﬁ)tDEC 2003
extend transversely so far that they interfere with the effect of the

| abyri nt hi W0 9948638 of the flange nenbers. |f they did sopcrhesmwisiie

outwardly projecting buttress vertical extension of the ribs could open up

a path ar oundeachbngiszé'mhl axisapprbhmadelyarﬁjencha;@at &omrtm/ﬁﬁeloa% Uﬁ&ltaxﬂ)’issage of
cont am nants. SUBSTI TUTE. SHEET ( RULE 26) 8 DEC
2003 WO 00/ 78638 %Wﬁ’ﬁ%%b(; %ﬁ?%? W EesEsertignal views of ¢ nging Alengpdanne en
Ehe end IOf tlgeudmabmi'dmatb d&itg;&éﬂle pMa@ehEmY@ﬁtha?EhgdlﬁfE drdcoribn-ilorh gl@@@e
i.e., elene a riate for this pose.

cl ear ance ca%&%‘gefgo 2 ETVed™ f&‘@}ngﬁg‘égﬂ§|l§ﬁ‘¥eﬂbﬁﬁ“@m@=£mmﬁ thespaglge@g t hat
the versti cal pbmibs; ezmseomgihsddﬂldmiofﬂﬁn@&emhnahé A4 shbWh invBi¥ efy cﬁxgé?xt hmf%b

I nt er medi ate ertical ort he fl anges (el enents 16b
In the first WF’E‘? m chareptersi2 %2 § icounegtedtogetherat thein| ar

in cross- seedspeative pRf, Qpt éﬂihﬁd Ib“QrEdhdéﬁthﬁﬁnM AraiBEE" o Go
outward fromthe done aﬁg?o W“Brmte J 0. 25 inches. Tf%sgre arg’ %lsﬁ\?éeﬁﬁ%%s

transver sel y STHEBEIRAY b [roshrisctions reserahbing W's, s il ieteg The purpaseof el y

the entire Wi flesdd &Weldéd)é&ucaﬂd hBQe&P%%éﬁafs% megbl% C:H?fo g0
i nternmedi ate vert IrngF fl ange port ions. The longitu edge of

the fil°st (i mgnsion PBW 9Pmthapﬂpns@membﬁequheowp¢rmiw-m pomb:e

proxi mal  endigHte HiBEurRERH/ &qgahﬂ%e |
proj ecti ng but ter esses. Li kevm Se, the glre]lga%(n uﬁbﬁr&m&ﬁ@%’%&@ge %*p({rhe
fifth (i.e.,tpmwhengheshinge is rotated morderitprnesbibe flangermdmbess, audi4 thelsemeltime ad  end

but 1 Pisiﬁiceprﬁ%“?%‘??‘é’?%%“g%?% iAol £ ob BB X R el

equi di stant deseihed helowr oxi mal and distal ends of the same conpartnent.

The repmining (s rically.dis | ightly
nor e tgaward t he gﬁg& OQS ??1839?00 B&fﬁer r gﬁ?eaipé(hwer%ﬁgﬁgt‘
respective dpcmoah&esnd bbm/é!eregisnalovemthrcmle ahmhg; thaaﬂiomaé ar{d bxaﬂesmra‘edaqh

ext endi ng) s are pro ter 1
inch and 1. 5 |nc £Q%1aﬁe§’ ssgglq‘ér Eﬁ?&“ﬂ'@f’ e B 20

;r om gach si the step stelamredctfdwd?warﬂdngleimenberdﬂ'hug elerhdnt lth:euzI dlrdfaﬁy o@ﬁﬂiﬂnﬂ&ﬁm?e
our buttres ndi n nwa nd o do ive
buttresses eﬁ% dﬁnge?%nu tvvgsrcdal%} 3%‘? er%ﬁ‘["f?”é%@%?”&ﬁ’égagﬁe EF aﬁdl ng
i nvvalr dzlz The m@mcbdtltei'ebyfEla:herlarlmsdimeﬂymnamdumgmtio?mh:ehmemnwiHiniemil |
conel i ke projec s_or _conplen y recesses, . to facilitate s i ng
t he packagesh’e ?%é% g?@a%maﬁﬁ?r\ﬁﬁ@h%?gglg ﬂﬁ@“raﬁg %\fd%wafg@sme&ms@%%e to
cont ai n | ogopatiohs.and nanes, etc. In another, |less preferred enbodi nent,

t he di nensi ons of ack e. werge . si cept. that the five ribs
transversely di sﬂ%b’@%‘]@ﬁ’ itigp °§ﬂ@“§ﬂiﬂﬂ°ﬁéﬁg @‘)I"t’%‘l‘ﬁﬂ’%u lower molded-

sheet potions extending in 180 degree opposite dlrectlons 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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transversely the entire width of the roof and to approximately 0.1 i‘nﬁhQEC 2003
of the internediate vertical flange portions, were spaced such that the

two ribs fweuodsise@ the centernost rib had 30 their |ongigud %ggik 17<es

separated approximtely 1 inch fromthe | ongitudinal aX| S 0 11

cent er nost rﬂ&naﬁiﬂ?cl@&é‘&lﬁo wﬁﬁrﬁemr 8&1?6’::&%8%43% {sﬁh{%%? I hches.

di stal and nost fPapOXI mal , respecti appr oxi nate

In still ancmdde %@etpbeép'éthe BEper @nﬁe@shq:etmests {niteethe flange siepber fothet lower
k di s d
Dach o 1 he ROUEhEd pofih Bredloingt i ubidl SudIOW b GRS Plcks i cEEET "

equl
anot her 7 SUBgy ageipst magqthqrmda lahypnthms palGs m@@suwbaweaems&mde of the

PCT/ USPO/ 1411fhel G the! qe%%vmeg@kkﬁél PRl TRL Y g‘&%%a"* DGR SRR

from the next I nal” axi errlng
cross- sect i lamiage \dsc dﬂvqlhedhismgpvngtsads@pgoﬁﬂdldsnlfgnst)udhaﬁiregomgtcher-

t ft ® | 5 di
o eat od st i REHRRTe e choifk b ndh sull g€ snpin wPFIBS, STE O cPipicsed e
di stal ends tbit aphhingeastiuctyee wdnldomreitivaient f@mhm pm-pmsagf it peemitied eaiblistictat @ff

fl 16 t hi t
eaontl es t 0o AR ol TR nr Lol E 35 B Berapit S0 ARRes B G S48, e 1
respeative |fiawgsr memimpewhenawang Wen&qipﬁ&ﬁlfﬁlﬂ)t chased ﬁt&inoﬁﬁ(@ eS80 thatthe inbérher

possi bI e hi nge . struct [es vised.with craos tions reserrbl i ng
Ws, lgteral extio PEPH G40 SR st e O LRI 94 R V',
hovvever enb(ﬂingainem&r)t o flexibly vary the | ongi tudi nal di 10 nension of

the hinge in ord erm.t the flange er of the | ooer no| ded- sheet
portion to be i g§8°‘gi§m6§“?”é8{]‘§’§ épeaé OWR topaupgeturers ot plastic parkagsher

of the | onerespeidigdy sh@ctieer Qsed \irlthoéthw}%bstdﬁ%aﬂda@sg&aﬁ thaf 6f feQhbelibnOFster to
and at the sane tine a state of

o L et U REEID U o SRS, Sos LR 3 Nos SRORI%. Gpnsiog s reopspye BRIWBEE, as

further deqpmya@ﬂenbeér@mhaﬁé) ¢Heedepackhid dii¥izifg HFecrallQirhilar BiRgOfor the plipHR! |
package 10, %gd | ower. nol ded-sheet,, potions 12 and 14 are in

regi stratiorf @ackags lidpward s opepRosition FHeyyaver & dschelievsd thapsuch higgest  on
are verti calﬂas/e@tbémasbd iPddendchith ﬁ?ﬂﬁo&r&dﬁ@én%ﬁk&%s fob@is tPREY antl bARARRFETDET
is nested into the step structure of | ower Tl ange nenber. Thus,
el ement 18c majiogstogage devicss apd lanaﬁwﬂarrf@gmufa@tmu achlwee for %Fhéfnifﬁ’ﬁ ongther
El emeny 18b i¥@rddiisalsloYag 8&vite afid @ne%@m?ﬁﬁ@ﬁ%tﬁ{s%ﬁ%d $B8408ltidrS béQuse
surrounded thereb El enment 18a is directly over and in registration with
el ement 16a.eash swglconfigurptionfivn@a anergy Well. a manner pernitting this
configuration of ully
open position of T%?Qa&ﬁg%%?t%g%%gﬂ%%ﬁﬁﬂfﬁ e&h%ggfﬁag&“iﬁre afhttor}ﬁ %
sheet pot i orresistspcenging g nop-op@atingfigagate mpded Not BT 024 diswordrive, @qcelwemctewc
t he outer | fhafe f eet
oortion 12, aéq ﬁ)gétd on rgﬁa#aa?%r %bta{] éiﬁggﬁgﬁﬂ%ﬁ P hckSro A hardRPlce LG RSR

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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hei ght as el enent 16c, the outer |ateral portion of flange nmenber gﬁgc 2003
| ower nol ded-sheet portion 14. At the sane tinme, elenent 18a, the |&

lateral pogld 6(3% fl ange nmenber 18 of upper nol ded-'sheetﬂ,@é{tlon 12, is

rai sed substantially above the el ements of |ower nol ded-PQ “ﬂﬂ%tlon 14.

H nge 15 is opened up to a nmaxi mum extent. 30 Each of these positions
represents a static equilibrium so that the resilient, deformble

el enents of the package are in Oﬂ‘NﬂIWDMMMARKSaCh configuration.

During the tran5|§@@ fronlo e conf| tion tq the other, nechani cal

energy is applied © fgdnv E‘ﬁﬁb%@’s in cogpecHen Wik speFific andareferes-rar-gy

and it subs ed;udlm‘e:htytlre&bf &as &phbl&dfﬂﬁtﬂeﬂﬂl@dxﬁ@ﬁ&fs%thﬁﬁl’lfeb%ﬁdn?&e

rel eases ener ra heat upon and after package closure (anél al so
after being 8‘8%’%@“‘ Eﬂ%ﬁdﬁﬁ@aﬁ@ sl toxoyer 8%9@82@@8 oyapiEH@B 38
PCT/ US99/ 14139thérxmmnr follbwing, |1 ﬂﬁ:';i'xhél Ples HMEan&éaﬁm{ ﬁmﬁ&.?‘%@ lfd?-h

occurs). Wen the g age is fu closed _and the | ange ne

upper nol ded PEHEEY TR §’W‘Fﬁt8’sflﬂ~°é“‘? P £ATL Wirkigkaewiper cﬁlﬁémﬁwmcﬂcmﬂdedles heet
portion, theaﬁe@whichmﬁm@t Beds afd YbvloQY\RpeBAsLR Al are
engaged firnly, agai nst ogne gﬁg?ﬁgr and avﬁabyrlnth|nee%a%ﬁgygqgé%ggﬁlshed
between the thedepartugg is made. Fog gmplecas glaimed tha npperdlan Eﬁfmmm@m?;melmch
prevenies |n9ﬂﬁi§%rﬁ&nb€@'8ﬁﬁ%9ﬁ@%§et§1f‘@aﬁen?%‘ﬂuﬁa ?‘% ‘59 {hgnd
al so prevents escape of fluid or egol ng const gers Bt M6ns
are reflect eépwenﬂmen@wéprd@stbmtqtheumeh gemembsrur e shown in FI GS. 9 10. It
is considered thalhAMWL aRen

purpose if it permtted iﬁgPﬂgf ﬁangtﬁ?&g) f‘lthlgse etg)gﬁ%glrhl&gg%{? @ Lej{%ghed
appr opri at el QCSFGPtlQPIOéWe &@vension hereingbpve, which isimersied merely tigjessillwstrativecbut catlidrange

menbers when, m@g# sitions (i.e., so that
the i nner Iate al portio §¥§?%gaﬂggﬁhh¥ﬁgﬁgé§g%ﬁ§er can slip past the
out er Materal porAsusedgfthe elaims,oemicality sndrigightraeeysodymol.nge confi gur ati ons
of this general type are known to manufacturers ofplastic packag- es, and
t hey have been used with other types of package than that of the
invention, for is exanple, in food containers. See U S. Pat. No.
5,242,696, disclosing a reclosable polyneric (polyethylene terephthal ate)
cheese package utilizing a generally simlar hinge for the purpose of

bi asi ng the package |lid toward an open position. However, it is believed
that such hinges have not been used in connection with shock resistant
packages for disc drives and other infor- nation-storage devices, and in
particular for manufacturing a package for a disc drive or other 20

i nformation-storage device and one that is stable in both its open and

cl osed positions because each such configuration is in an energy well.
The package of the invention was conpared with other packages in regard to
shock resistance, using a non-operating Seagate nodel No. ST31024A disc
drive, acceleroneter- _
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equi pped on appropriate axes. A bare drive dropped 12 inches to a bi&lg& 003
surface recei ved shock 25 in excess of 1060 g, while a Seashell TMp ea
drive registered less than 140 g for the sane 12 inch drop. The bare

drive subjected to a 120 degree topple sustained in excess of 1100 g

while t shel | TM packaged drive registered | ess than 200 g. A 20 kV

"zap" te a%ﬁﬂahgtclﬂnpeﬁﬂa.t t he Seashel | TM packaged drive net current
anti-static specifications as well as a drive in an ESD bag did. O her

tests indicated that a Seashel |l TM packaged drive registered |l ess than 30

200 g for 1. 5 pedtagdrdpiedin endosetanninfkgMation-starage Aelvizotand rto psotectt said

cardboard. T Q S ificati or

cont am nat i oﬁﬁgﬁﬁrg@%%(t#%% F?\ﬂ?és(ﬂg%ns i é%qugf lté;“g& '? ﬁfé}l "gﬁgm& W%g&saéi?fsﬁ)f t he
package wil | 1060gauryiafbralatibeststage depiaé haviig b Predleteailed hbiht, Wrlgth ind t her
hol d toget her t t}le upper End | ower portions of the package. 9 SUBSTI TUTE
SHEET (RULE 2®fith %QI%EREC %ﬂﬁemﬁﬁb/fmslgmbm SR dissipativeOdastipl e REMARKS
VWiile the in LNt [ ' x L4 nd
pref orrod em ot e BRE copPALine A upflraMEEIANPMOR BRRTI 6 £01

wi t hout deparlowergmbidedashdet perionj ¢ackh nubldesl-sheetpertodn idveng: nvent i on. Thi s
application is intended to (ﬁov r .ali \é?ri ations, uses, or adaptations of
the invention, foldBXMyendandadistalend he brinciples of the invention and

i ncligdi ng such de-a fgtellgemd 4 l@fMelife present disclosure as cone within
known or customary practice within the art to which the invention

pertains, or as ararasverepdimessipe exionding pimrlleldo said preximak endandpaellel me
t he departurqois dr@s(?ﬁ' for exanpl e, as clained the upper flange nenber
nests into the I ower 10 fl ange nmenber, but it would be equivalent to turn

these structures updomgitudimah dimehdiod idimal |towedid f radgerserediiRhsiogsiid | nt o
t he upper flange penber. It shouyl d be apRreci ated that the scope of this

i nvention i s Sfsndngharallgl fosaidyaehy gdgg anddhe lediedepdon of the invention
h isnab ,  Whi LS o t bt | 4 i t
€rqishabove ' Cqu}qéight”&ﬁ{éﬂﬁgn g%?rﬁélgtg @;qtgxi%tﬁ fdt'oxﬁFﬁ%rl Ufid nBHhal"BLAR]

conprehends the s eCt matter owng clarns. is As used
i n the cl ai neransearsd dimlengign;and hei ght are synonynous. 10 SUBSTI TUTE SHEET

(e 28 S R e S o BRSSP 10

i nf or matth@Bfesin®r age device fromstatic of at |east 20kV and from i npact of
at least 5 1000g, said information-storage device havi n]g a predeterm ned
hei ght, | engtaflange membeh oceupying aetiphyeal npirdens of gaidrmelded-eheet portion

st atyl,c- di.ssi pat i t ter | [ e.co ising an
o . SRR gt S G54 P o AR 2R
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
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| ower nol ded-sheet portion, each nol ded-sheet portion having: a proxhnﬁéc 7003
end and a distal end, 10 a right edge and a left edge, a transverse

di mensi on extending parallel to said proximal end and parallel to said

di stal end, a |ongitudinal dinmension normal to said transverse dinmension

and extendin | 1. ai,d right edge, an he left edge, and 15 a
hei ght di ngns‘?BE&{r‘i‘g%%gor‘%ggf %%Pa%%#ﬁfem %@Hé?gﬁfaaﬁ%mﬁ@ﬁ%ﬁngﬁt}e%%i d
transverse dixﬂginﬁimm;amphras%itdine%ﬁi@dhﬁb@%cmf folpRowigOARiblyShiAthe (Ath
integrally formed portions thereof, nolded thereform a flange nmenber
occupyi ng perddppied & pissentiop hindet ingegpyitoap ¢eress fiemtsaisdomiesn 20 pr oxi nat e
said proximal end, said distal end, said right side, and said | eft side;

and a generally concave-inward donme centrally | ocated on said nol ded- sheet
portiSon, &xtApdikage uaordiogtd glaimut whestit:her ef orm and surrounded by the

fl ange nenber, sai.d.done c rising: 25 2. A package according to claim1l
wherei n said C&Fgfaég ﬂgﬁgfgngmggl};?f&am%agoqngﬁ@g@r 1}‘)‘?)]61? TRATEPALENi nged
together. ZomfpriRackage according to claim2 wherein said nol ded-sheet

portions are integrally formed froma sheet of plastic material to
constitute a aminnerdsterat portibe intggraliviith aigl EGVASEAS add loAgjsadikale according to

claim1l1 wherein.each. said flan er .includes a, . region with a

non- st r ai gﬁlfq(fl}nﬁgg\}%’rcf&& w%lfsp%g_eggegﬁn%a@@hﬁPg&aagtlgr &% i nt hi ne path
adafied to pravarimediabivediRal poigoeitegid vattanRdr @S Ceridl PAERNEndRMES. 5 5. A
package according to claim1l wherein: each said flange nenber of said

upper and PYTRINdHG sgisinasrdaterah pertion gkouteridges hereohand exiendingayastieallypor t i on

integral w fﬁﬂﬁv sely and longitudinally surrounding said done
wal | s and%ﬁ‘?%@gﬂ]ﬁg at’ea(r?lgl |y outward therefrom 10 an internediate

vertical por tancoutériiteni portioh integraldwith amdwarssekely and Idnghgdibalty nal |y

surrounding said,inner. | ateral portjon at outer, edges thereof and
ext endi ng 'é‘F‘?‘i“gHigl 39“{18 %%tet‘%g}céff PURT abmerRdest ;eo% aexiending ¢ i on

integral wWiddiaApdudvap YRSl ¥n@nd 1 ongi tudinally surrounding said
internedi ate vertical points at outer edges thereof and extending 15
| at er al | y outsaud fdangh eneaibren of saachdpper 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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said flange nenber of said upper nol ded-sheet portion is adapted to nest
wthin said flange nmenber of said | ower nol ded-sheet portion when t epEC 2003
package is closed. 6. A package according to claim5 wherein said rils”

each have a longitudinal axis 20 that is disposed generally transversely

Wi th respect to said nol ded-sheet portions. 7. A package according to

cl ai m 6 whébeh padaigd acdopding 1 elaith § wheieims loagRudihallyfrng hiﬂ?é jomd¥asd to,

member's. 25 S g5 oE S moblstiahee poBICes ands kel omS b AN AL sl ot
each outer eNiiﬂ@"lidvﬁlé 4 PIRFH0) of ORISRAcHthhi G hiﬁg@is%dh%*?&' fo\f%ghﬁﬁgg hhy and

continues toward said inner lateral portion as one sai erally
convex- out warf@r longitudinalbsextguling orkopaaitiag¢o peront tie figlldwing: ai m 6 wher ei n

saidgplurality of ] is five., 12 - .8 C 2W3 10. A package according to
claim5 wherein a tﬁ%ﬁé@?ﬁ%lg@? ﬁ@%%qo&?%%irﬂ@?%jfm%éng ‘?‘bco"g‘igglfaélpnends of
sai d nol ded- sofekd paRagd ORScoAfguraton nxt@mal_atﬂempioem_sﬂeaiaﬁée%gg&ﬂan isai d hinge

having a plurality of folds such that said hinge is adapt for bendi ng

and for | ongltegHy Axerapd appreximate]y it registration with ghet lowpeshekt partien;f ol | owi ng:
5 the upper nol de i t e fr an_open configuration
of the package tod[gélg]gl%#llafgégél > :r-)[oﬂ)rﬁl 0:}%9%?(“%%%%‘3"%8%9 W?BF%Bglggﬁ'éléﬁegporti on

is directly movion @rstippasirthxourat leleyal ipbriod i e fiinge Membeh of {he 1bwaer sheet
portion; the inner lateral portion of the flange nenber of the upper

mol ddd- sheet m@@?‘i‘?‘&?ﬁt PR, hegehy the package assumss & fully dlesed corfigimatiane | ange
menber of thegpgower 10 nol ded-sheet portion, whereby the package assunes a
fully closed configuration; and the package to remain stably in said
fully closed conf itg@lpmkiamtp remdin séabdly incsajskfully clastébconfigaratiensagjuence of

actions, wher he .package remains .stably.in an open configuration. 15
20 11. A packaglg)e&) h%%&%leﬁ% 15§ SEauenfy qf %&%BP%M“@X{E]&" ]Fz}cgggear,egl neral |y
transversel y stibspisacbpen cesfighrslvies, extend fully across the done roof,
and have transverse extremties extending at least to said right and |left

vertlPcal dome walls of said domes; and said outwardly convex buttresses

di sposed a!lP.']Qg&%ég%ﬁéc%F&ing{Bdcli\i { wilog,. walls of said donmes coincide in
ai

| ocation with ransverse extremtiés of said ribs.
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



12. A package according to claim 1 wherein said information-storage-d\Dite 2003
is adisc 25 drive. 13. A package according to claim1l wherein said

pl astic sheet material is polyvinyl chloride. 30 14. A package according

to claim1, wherein: said nol ded sheet portions are integrally formed from

a sheet of pl er| i tute unjtary article and are
joined by a hllﬂﬁttsggl ‘é%ﬁ“@fg ‘iﬁr%ﬁ‘lft?mﬂ?’lﬁ‘?‘ﬁ@é%l‘@ﬁ& and edge regi ons
having a non st radaglil'SalHIﬂlaﬁge/ﬁéﬁlb%hclﬁﬂ&se%d%ﬁ&'%ﬂg@%e RmE’hQMh%Q

| abyrinthine path adapted to prevent or hinder |ng ess to 3 egress from

sai d dones; sséﬁabghb'lhﬂ? Herticgl Cé‘PSSrSPﬁ§ﬂ| te provide a kbbyrinthing patheadaptedve a
| ongi t udi nal Oﬁg{,élt Qf‘ﬁlinﬁelq{? Xd%% s%&ﬁ%ﬁr cross section normal to
nal S

said longitu axl s; sal occup 80t four tenths of said
done 5roof . 10 15. salmufahgeofaﬂBosﬂwag to cI al m 17, wherein: each of said

ribs has a first end econd end respectlvely di sposed at ends of
t he | ongitudi nal dsnalbsfeaglhga‘?‘? plopgiindinl axis andip gareralli emiginenlasicressvert i cal

done wal | of sgc@(;}{en@ﬁ,aﬁfygldjg@&dlﬁhﬁs%QS of said ribs each coincide in
|l ocation with a corresponding one 15 of said outwardly di sposed

buttresses, wher elbspidsmbsdoocipy atmkefoua tanihghof saidglometroofn  at said end of the
rib and continues as a buttress along the done wall to the base end of
t he done; 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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