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UNI TARY PRODUCT CUSHI ONI NG STRUCTURE FI ELD OF THE | NVENTI ON: I nvention
relates to produgp ogssaky oni ng devices for use in packagi ng shegkagGiisstive
products. In particular, the invention relates to re-usable or recyclable
product cushi oni ng devi ces which are made from plastics material, and which
may 5 have several different enbodi nents including corner pieces, edge

pi eces, and end caps. Each of the enbodi nents &f the present invention
conprises a unitary structure which may be nol ded froma plastics materi al
using a variety of nolding techni GROUND OF THE | NVENT1ON: 10 The
use of _product cushioni ng deVNEA OFRQMT%HIQNW@WMEU%S been .
known for many years. Typically, cushioning for shock sensitive devices
conprises a nunber of different approaches, each of which nay have its own
particul ar advant ages and/or di sadvantages. For exanple, it has been known
for many years to wrap shock sensitive or 15 delicate devices or

mer chandise in ti ssueFmeﬂﬂgm@Eﬁyﬁmon the products with | oosely
bal l ed tissue paper. use ol paper has been shredded paper, or
excelsior. A nore el egant Té?p?pm@at@qmﬂ%@tberedw@Shllsembdﬁyiyletefomginpaq}ahgmmshock
conpri ses a sheet mat g al i U es_of
formed therein. Anot h%&élg\%pé}g%dg% V\Iﬁ {ﬁfﬂﬁ] t}E)ey m%ntl%lq 3&1?!!:41% et?,l potfe s rec%clé})le
been the use of a pl upradct qushibnidg deviess wht_bb armhdbdro&mplamis yalt gudemlech may
pellets, sonetinesg r to fi ar ound
a product in a coﬁt a:alﬁ]agé geg%gltdﬂﬁﬂgé\ﬁeggﬁ?%e&r}%md@ %ng ge%gsp%ﬁ%eceﬁénéﬁ’g caps.
cushi oni ng becane norkacheftheeinbvgimentsiof thg pregrintinvéntibn ¢dneprisestanoitiurg sthuoture whisthe

Kk f | i | d ,
o e oo

boards, and the like, the requirenent arose for nore sophisticated and
better shock absor bi =\ ards were 2 3 JUL 200
WO 011 53166 2 PCT/ CA %vc. O h(i%§/FNil§cpt ance of cushioning
devices, includirg drop tahe Elseaiﬁdroﬁwlim‘cd:shk)ﬁmgH@vwhatf@fsm}d’k%eﬂsftwslpﬁidu&@l{és(be&
woul d protect the shack nS|t|ve gpr du msh?ck %cel eration greater
than the product's fﬁﬁ‘@ PranE v YPV?C} yc%\‘ls {pning for shosk sepsitive deviqsp coynprises
This has given rise ta)nmhseruﬁedlﬂérera@bmwﬁm@us oBSWhiVRNANE BaNR €26 WH Pakiduladnd

5 particularly foarre f oamed pol yur et hane, foaned
pol ypr opyl ene, or fo %@fﬁﬁ&%@“aw ‘exi bl e foam devi ces are wel|l known

for use as corner pi eces Tor &UBlePit BELHeen lehds@Mo? thanf 9HER VA VREY s&88ive or
products - Wwhich are more rigid - are also well known for use as corner
pi eces or end caps; a‘??&ic%ii%y“@? pemerchandise iy dsspe pange tand proeushipe therpredgts withey
are particularly nol ols@seig»a&uewt@su@lg@.s&f 'A%o&@ﬁtée%ﬁpbpﬁbsfﬂg% n WR€adtd ‘ébérhma
parti cul ar product. genera however, fl exible foam cushi oni ng (? I ces
and foamed pol ystyr erf‘éc ﬂ%‘hlAdﬁNﬁgleEP@WRPé@Ch basdegngp upeduplle-aidkewhith eqreprigese
several reasons for téﬂ@&n&@ﬂﬁ'lﬁhﬁ@aplﬁgﬁtyfdf%éﬁtalh l;ulﬂgltes éf‘aﬁ)%\ﬂ'legtl're Another
cushi oni ng devices, and polystyrene cushioning devices
bul ky, and are usual IWP@P@U’&H@@@SWMWCdfvempm{@algh?ﬁg)e@mh@&pn@rplurailtwhfd@ﬂtrrelds
the product has Bgen §hhRREHned « l ts
that are set up for either ?nee% rre a”n%{%%%ééstggél aﬁ%htdag Jegﬁsf’éﬂntggmg%,
cushi oni ng devi ces; dndill arqﬁn@mymémentacomamned pol ystyrene and foamed
pol yur et hane cannot gener%I l%e QQ r@rﬁgnq f%(d be&e pa lga H%agmldl é}sﬁ{io{ﬁa% b%ganear %%&,eded
for, particularly as general eorh i éy renain ntact, or as
pr oduct specific end d;aqasdmg;tfm enambles&tkslhe hnrfcmlacmxd tpohqslhrjteteotécmmbétwhm
20 devices are being used. in a clos d. shi stem

HRipih HPr BRSO URD of 3p BHESE Honisth o mess PRYS N

recovered for re use. reover,
to be very frangi2bl e nowbdoldmnr;mtersrmmmécamnuit Ibedrds, land ehg ke, Ythe/@Gyirewzhd arosecer

t hey have been used and_ rempved fr h ckaqi.ng cant.ai ner in,wh

are shipped. Mre el enécgﬁt”phtf}slﬁaigegnaingg%tiféé?opggbsﬁg\/'@g hianipe.devicey. ySt@rf#rafégéVcTret he
mar ket, 25 conprising different types of bl ow nolded or other plastics

shel | products, nost of which are closed structures which are filled with
air or other gas. Sone such structures are inflatable, sone a

sone may be open to the atnosphere but are forned of a rel atl wmmmmmm"’ml
material. All such products are generally formed from high densit Y 66166

pol yet hyl ene, which nay be recycl ed because it is easily chopped up and
made 30 into further products, or such products nmay be re-usable if they

e erpmyed 115 €l osen de ery angecovery syeter Lov e Y
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3 PCT/ CA01/ 00081 products such as those described i nmedi atel%/ above,
although its use is quite [imted at the present tine. As w B W4 @0scussed
in greater det al‘%%&g ter, the present invention also provi %es a

recycl abl e and re-usabl'e product cushi oni ng devi ce which has E: T{.%OV%W 5
construction and is forned of a plastics material. As will be noted, the
present invention provides such a product cushioning device as a tray or
cover, a clanshell, an end cap, a corner piece,2or an end piece. However,

t he present |nvent| on does not present a closed structure, such as a nunber
of prior art devices dtHelopedifos actepianss obeisthieningdavices, inchidmgrdroptténts aod gwdike, to

i nvention provides a t Lt y
be stackable. This feg%t%g‘%nggggh? eE‘Qrog@JJC@Q \gﬁ%&@ﬁ% ?}enjsg %’gg&r}% %heoclEml
with the present |nvemep!@ratmg¢reasertlmnd1eecbdu¢t smgglhtyéml-ltmlcaﬁy,dnoa'gwmmm

t han previously may have L L [ n house
where the products in assggtlﬁgti[sggdé\bmh?ﬂ \%‘&% 5%89%85 tS% q?ngn%ngﬂ%‘g’\?f’ es
of the present invent paticuarly foamed pelgstyrifsy fopmed powhethamd]éoqmedcbmdm:sophhwe or
been delivered to the I vi ces nmay .agai
be stacked for re- usalf)d%ﬁigf1 éay%{;ﬁ’q %n\?ei;ﬂgxgﬁ fﬁﬁ%&tmgy% Eiémgvéﬂgr B¢ #% Cipmey‘"e‘gs
recycling of the nmatepralge pidtds. énﬂwmerfamﬁ p:oiystyhme pmémm—twhwiv&ah'iom;glca&re
described in greater ol fter, provid |on| an ock force
absor ption and/ or traglg%%glér%?"%a 1 B3 FQLnet '%cg?((’ §8 P 2Rg ?5?'8 eé’c{l]’%ar\'ep‘f’g‘r“’t
what ever product they sp'emﬁcbnethagthu)saﬂ pavitidlarly moldéd havmgta spétificrddnfifuritidndér use
mut ual | y per pendi gul ar .tgxes q %d Q shock absorption protection is
required - vertic Pitg gPagigulgrpreduct, L side-t o-si de. 1n nost enbodi ment s

of the present invention, agerdetal hbﬂmct}d@&bléfo@ﬁ@&shx@h@@&vx@é@%ﬁﬂﬂiaﬁ\ olystyrene
protection for a produc% is provided in all three nutually per dpcu l.ar

directions. 25 DESCRI PPHtoRINgEe s, aspnetrecygable. ierede @F%f?'ééasﬁ%& h‘f“atNB“dmon

2,874,826 issued to MildeMEnatfleRible fodn EiskiSkihEabylces, %d%%&emsmmhﬁ@&m&,
|soI ation device which, however, is not intended for ‘%% incorporated in
#

a rectilinear contain&ndt H‘éerb“"‘tyrﬂ“ga’&é?ﬂaﬂed‘F@rdédWlé%thP g‘%“‘?ﬁ?’l'&t"hﬁhe

jacket conprisingisa piyé ?Hdbét}haﬂ'fee& rﬁerermdeg%weper:mbb&%dmgdepfoé%k&eset
which is 30 adapted to oI d a gas un pressure, be wr apped

around a shock 2 3 ugforeishex floyiblg f?aEB%GSPe&'aﬁUVIMGiWGB@Ml%SW% s, thely ce

such as a gui ded m ss (ﬁ%@ﬁ}ée

cont ai ner '? her ef or. Cf%e%tl\l?&#tggﬂ%g? Ea‘?é‘s‘&jg’g'?%n tmgca\ﬁh&fg@lérgg Eé&g@éd W
mol ded pl asti c cor ner reppsabilityrpayi begravisied fnrrartigulady pegenesdl carner piepas) if they remain
pol yhedron which is elnu&?'brJsgwaqagpeg{ﬂcg%cféaa%bﬁqgﬂes%wl}%ﬁxg% I&?c&HmRﬂE €

of the corner Supﬁ)ce)l‘t Isto entrap air IC cor ner
pi ece and -t he cor éferqeherecbamgewdum dJosgfh phipping systempthepcwidl notpei recaslersi for tes

patent No. 4,905, 835 |,gSyafed.er, ELM% lyrél cudhfed %§w Cfmelnmo%lvgry%iﬁgblg,gmd

packagi ng wherein a plurality o ers are 1n
cushi oni ng whi ch wi | | datsoraintainthek inteatitt vear wellonge thtexekmtve aeeshlmsil@néemmvcd frem

product 10 located in t ey he amobunt to which the
bal | oon-1i ke chanbersthkggc%glg% %‘ﬁ‘%ﬁ% e{g}g{ﬂ%)ﬂéer %%g t heir hardness, may be
controll ed. FOGS et al. UrMbsdel&aat eshlpmt\gldmm hage RPE:, mtlyaatci'adsthamarket

packagi ng struct V\:hl ch. i ncl. bot
portion, wherein he S é{/%gl i eter{ hfob(rfil??gmé’nje ﬁ&?tg%rtﬁt]%g)%?r ﬁaﬂamf*‘h% e o
pl atf orm porti on. Ess@hkhaﬂelcwsedshuauxﬁfwmucdre filtedawithhly ocdther g & Soie qukiastfuotiras

The sidewall has bot harleqx’i‘f‘?atab(flenCgor(r)u!:J Elreerclovsvg1 Iagd \é\g]r;)g xt}]a)(/jl [)ee _oéae%i tgetlgie ath)osphere but are
formed of a relatively rigid material. All such products are generally formed from high

' density polyethylene, which may be recycled because it is easily chopped up and made

30  into further products, or such products may be re-usable if they are employed in a

closed delivery and recovery system. Low density polyethylene may also be found in



a bridge section, and the inboard wall is relatively shorter than the
outboard wall such that the platformportion holds the fragi hg gult i200ke at a
speci fic distance above the | ower edge of the outboard wall. Shock

absor bi ng for matWeAYs3166 ypj cal |y, notches - are forned in thECHEAHHES1

portion of the sidewall. These notches have a degree of elasticity 20 such
that, when the packaging structure is | oaded and then unl oaded, or shocked
and then unl oaded, the notch will return to itg original shape and can

absorb multiple | oads wi thout deteriorating. However, in order for the
elasticity to exist, produtssocleds thus¢ deseritiell ghmeliigyelpebood, ablidubli itews isnuié lilRed
used - typically, thatt nmat er i ql i s high density pol yethyl ene. The patent
requires that. the |n%5lér‘5 WR1Y™M% s shorter than the outboard 25 wall .

Anot her patent issued to Roowillebe dicussed nwmﬁtaoheﬁlatcmﬁﬁ@aﬂmemesm4n¢ént3cﬁ5al§’o32-

Thi s patent al so teaches, a si de I’ﬁl ?truc lured\/\,hl Cg‘f orn@ an Eng%os re
around a pl at f or m por PPYHe ang fesusaRls PRCHY LUBHOnNg; VISR aish hay g pnitary
address the issuesof &dnghIcnSrhaﬂd(lslfBaﬁbﬂ dftwayplastiesy maeiial d £ OWiN By ndted)eSSEschh e
shock | oad formations. - the notches, that, are, 30. di,scussed in the previ 0%1
Foos et al. patent. HEVEiop providsssush e produc sushionine deyigean a iy gf qxery plamshell,
col lapsibility and al sndicay, akb@erpidce,as an éd pcsaerpmmadthapfes@@ma{tilanam not 2
3 JUL 2004 WO 01/53166 5 P [/ CAO1/ 00081 package WEP (gﬁp PKYE e i s, subject
to shock loading, is PRIPLARIRNED Sruphis Suh Paw'g?% é’iﬁ % B dissssech d

in the platform at vakédredfr; kaﬂfeatmm@semaxwénﬂmwmdéea Prodirt duShi¥nifg deVit MBfch is
Still, like the other Fogs et a %tha% theteachlnagls directed to the
use of inboard and oufushatit may pest Thisfeatyrg megns thay prodyet cushigaiag devices in
formations (the notchgg mEIO\J:t'BQﬁe 838t iATenBbRRby Be Sdted ﬁ%&h'sx%hl'l&stol\@@iuﬂ’és
al. United States paten 976 teaches a structure which has side
flanges that are adap‘thé’éjpll%'oé%hmé)tlﬂaVaPFe“ﬁ@ésd #fthefactery @r ghinpingovprehpuse where
fragile article, and j3 Folah'c?s ﬁlqggoblgﬁ'c;ne\gitﬁhlapthgBn@dﬁff‘@ushl-ghiﬁ% @e‘ﬁﬂfe?opthg' {
of protrusions disposed throu hout the sidewalls to su the arti
There is al so a not chingentioh #élbibelged. iMerqeves ivdien tha produgis ‘aivcr’e@nslel!\@reab@tbpbnd
shock | oads. The ,end f

crush button for gbsor ?rﬁ%%’ 0C cs“gg%ﬁ ég%‘ﬁ"aeslé”ﬁg ﬁ@%%ﬁg‘?ﬂa{j{}n‘g%b% tg’ngt
the fragile article. tughlyeltat chdppuituprforsredyskinged theanaBiri@kl E et al ., Uni ted
States patent No. 5,62b, 22 4 i . 1 .
gas-cont ai ni ng product sup%%)rg{%??@%i@ gtg%uecé%ﬁgtal@\gmgﬁr?tagé%?tkﬁdj% grrﬁ%ero?e%l
pl asti c bl adder shapehbr@rfteoplevsedehlbmnpartd\sh@bfcmce@hwlttynmmrn@smmmn,madithus
di mensi ons which match th tern i i_ons

br ot ect ed. and shaped ik SerSERRTGb Rl R UFn B SPE ket Rilfen aheash
mat ch the ‘i nternao di mszittnasnmfuany]ﬁerﬁéndrapiang(es(ﬁcntvmndhshoalcmb@orpﬁmcdmueéndnsis

pl aced. The product is se i rt| nmonol it

gas- cont ai ni ng and ma{f¥ ’Hﬂ agota ?“gfc’rwga&[‘ aé.‘H ﬁ%F‘gg & BOg,y E%Wd@fﬂtsp%ég%
or tray for the pr odupﬁ:sehan{aa'num,@pﬁcﬁ@dedgifbecaﬁmmabgirtdn@p&dteae,hfformppqmbﬁibng
gas-cont ai ni ng bl adder w | tain it irrespective of whether it is
sealed or open to t heP8K§ ‘JeWtaﬁélEfFer'BBtP‘@} QB"%‘&”@ P‘i "o%%eneral Iy conprise a
plurality of chanbers in the interior of t he product supporting structure
W th gas communi ¢ tioB gngea &B%ﬂgm;hat the gas that is within
the 25 structure OtHt-ofte—¢ ot her during shock | oadi ng
circunstances of operatl OrUmMEIaiE%htaﬁNﬁlz 874826 {%ﬁlleStoa\P[RﬂHBW&alN@dlrectcdto

5,799, 796 teaches a unitary spring system end cap ackagi ng unit. Her t he
structure includes an®shaskmndiibration isofption devigg wh '%ﬁ’@“@"%p‘? inplgintepdadetor %e"‘

di sposed between themncJ.{a&aé@m AYectINSdreMmthinG! RARS, this dbB@SE a RR18H 8nd ihfXchtit €
harmoni ¢ bel | ows which forns a flexible ridge that has an arcuate shape

along the length of tisekesicoraprting & phyRlitypechamberssadsf grubhssiged @kil%wénch is
betueen the edge 30 2 Fadth 2000 U0:0IRBIAGR, BT LCROWIBOSaRLa Libiind PaRki
sidewal | and the edge of the outer sid D npl es may be provided on the
i nner surfaces of the sidewall to aIIOM/a frlctlon fit of the end cap to
the product over which it will be placed. The arcuate harnonic bellows form
flexible ridges that are elastic in nature; and each bellows of the spring
system operates i ndependently 5 when a shock load is applied. A co-pending
United States patent application in the nane of the inventor herein, Serial
No. 09/286,843, filed April 6, 1999, teaches acushi oni ng~devi ce which has a
nol ded post as an integral part thereof. The post is designed to extend
into an intersecting conmer between two perpendi cul ar packagi ng contai ner
sides, or into the 10 conmer formed by three nutually perpendicul ar
packagi ng contai ner sides. A product supporting surface is spaced away from
a related rackaglng contalner S|de by a contalner contactlng flange and a

.




1 S packagi ng container side. SUMWWARY OF THE INVENTION: In its broadest
sense, and as a common feature of any of the enbodi nents of tthpt
invention - corner piece, edge piece, or end cap - the present |nvent|on 20
provi des a produ®OEdef oni ng device which, in all events, i ParAeHWes! f or
supporting a shock sensitive product in an outer packaging container. 1n
its broadest sense, the present invention is applicable for use in any
cont ai ner which has at | east parallel and planay top and bottom surfaces
and at | east three planar side surfaces, each of which is perpendicular to
the planar top and botdneitive déviaCsh ad\s gitided mbeildlicsasus pealidees gtk Qhd vidmation
there are several enbodjnents o resent invention, which may be
configured as an end Eﬁ%“°%“@8fﬁé’“ﬁ@ ce, a tray or cover, an end piece, an
edgﬁ supporting piece, or GOBAN&Jfiwd maﬁ'ﬁ paerﬂft\a»nsbei 123 te%besldrrﬂdldwbla@ﬁdd)wdﬁdr
cushioning stricture in t he resen nvention.i.s adapted to
provi de shock absor pt Pﬁﬁlﬁﬂﬂy@g@%ﬁ%{lﬁuﬁ?"a 3 figrgy a§8ﬂl§t’egf‘\?é” ithJaie ’H\HP?’%‘Q’%O
shock | oadi ng condi ti ﬂmeneJ htqeepachqthk plr@addiol theGomer subfuisis ﬂ%ﬁtrb&alt Bet@@é’n fee,
two, or three of three perp end6% | ar directions - usual

consi dered to be defi Matfe 5t‘°2‘°§‘efJRJF_°°2 e gesnerof ﬁ@fﬁﬁ’“‘l“tp@h}“@t@il’beﬁ%l X,

Y, and Z axes. The X-axis Uﬁteagaesgaémhowmeesa isShed@o PIVERTAR P %hche¥inhiBtable
respect to the cushioning structure, or i ndeed wi t h respect to the product.

The Y-axis is a front SYsBoRdeckaging whesin @ plirakity, of chambers atpeinflated 5o gx fos provide

However) those axes, aRfichih@iwhidr Wi ibsb %cwfawtheeﬁp%teatansh%tt@ggnsmb@s%duct
side, or verticality, are purely arbitrary. Cbviousl g;o uct,

packaged, can be [badlegated inthecgiire %WCW%%dThanOaﬁW U?‘Fle‘t“l? lioéi*rllkel'ﬂ@@beﬁst

will be recogni zed inyhfige fnﬁLt’e@%J‘meﬁéfé%@t?hé?ﬂhessaﬂgyb@c&tﬂ@lléﬁppended cl ai s,
that discussion of specific axes is, indeed, arbi'trary. Indeed, for the

most part-at |east in the EQQ®eidbWnised$taies patanthie.S,326,Shbteashesd nagkaging structure
reference or rel evanc t of
Convent ence. 10 11 s SHEEUEH PRGsan BEdRIHE) LB PORRR v R ofldeGhn
product cushi oni ng depértien fofmgdnenglosueartund tlnvehtﬂ)mqrtmnf Bssmdllm,ﬁhlapmd\hcmalahe
resilient plasti CH: rratdecrab g%platt%trml g sEdewgﬁltas%%ﬁtr r?e?gr'gdaoup alt thdc Cgrlf ﬂogrfeﬁ&e%lyl

is found in any unitary pro cus oni ng structur &N keepin
present invention, andbmdgepcomvn,dedsthc mbbaxcttvﬂustrdhraznlyehrtrter thprashk exggbergd wall such

container in at Ieast |rs one _of . t e er.pendi.cul
directions to be consid tetr% at Qfﬁlé’r("mo“gdgﬁ % R%eltcﬁré'ﬁf BFesPéslct‘ﬁ) ‘{lg%gﬁ?‘)ﬁfﬁﬁlower
spring transition secédgarbf\ma ahbdagd all. nBltbck ramﬂdhg/foﬁfxattohe &fpidalhy Sotchere- are

outer contai ner contagtin The. unita oduct ¢ on| st ruct ure
al so includes a produ §‘8‘B\é\%ﬁ‘f Agfporiege kﬁ&i ﬁﬁt”@w ﬂ e grte eé %" aggﬁee&ff&é?t‘c“y
product supporti n regjcﬁmadeihbmthﬁgadkﬁélhg sttutedfibhdednnd themailodded dv SHocked and

contacting wall, at ast .0 per et ween e outer product, 20
supporting region def ﬁ'ﬁt’wejO%at ﬁgé‘ﬁﬁhtvﬂg’%t“ﬁ}f&“sﬁﬂ%??ﬁjg? Hf%ta@mbwﬁtpfeﬂoedﬁd
a product supporting pitRédt aétBdxingNdoWevek, INVBrdeY ﬁsrtheemttchetdditserarmaﬁuwttha
contacting wall. The lyg{\]en{e prog %ﬂfﬁgnt acting wall is adapted provi de
shock absorption supp Bre 88 fugh e PﬁﬁdsﬁéﬁE‘R“"Iyoﬁﬁt H’@tefiﬁlnﬁl lilglbr‘i%“ﬁ“ﬁ
at | east one of the tbdl?@hymkuafhé Patdhe Feaing itiad ainBdhidesalll iO§horte MBAL DY Bltboird €
product supporting platformis 25 adapted to provide shock absorption
support for a pr uct Wallr i ng shock | oading conditions in a second
direction, which second di£Qfiftek Sterk Ssue@tolF8HH: G BhiddBAts paRANo. §,885,332 This
one of the three nutually ger pendi cul ar directions, as noted i mmediately
above. The confi gur at P##t 8o icaghes ¢ adevtllstragivre phighdermsian gnalosurerigound arplatfrsn
section is such that b&mb§ BoWaRH thetBRhfES &QEt&B&eﬁfalsBQ&’dr%&'i%‘%sﬁé oPHéhW@ﬁdiky
and away fromthe 30 product supporting region defining wall which

adj acent each respectiO esthatewmtéefgmteorabrswlmshgcksl?ﬁdufwmamranﬁtempemthatare
section. 2 3 JYp 280404 g,q,‘g@oug 4

where the unitary produccut cusLh% nin sFtE%Icrt u?’é{egﬁ(‘)qﬁ %rég)gg‘% bpﬁﬁnﬁ lec}l
conprises a single ouprewlde@ncallmrbxltrbmhdtq“n@rw@lxieleamvcﬂ campiessgd exrdlsm@th the
product supporting region defining wall, together with a single inner
product. contacting wall and a single .ridge forned between them the
unitary product




5 cushioning structure is configured as an edge supporting piece. A fai rIy
typical configuration of the unitary product cushi oning struc&y &lof &
present invention is as a corner piece. Wien thus configured, ¢th l‘e@ e two
out er contai ni ngwoansaes i ng wal | s arranged perpendi cul ar to eaaicLHibes, and
the two outer container contacting walls, are adapted to contact two walls
of an outer packaging 10 contai ner which are perpendicular to one another.
Thus, the cushioning structure will provide shqck absorption protection for
a shock sensitive product during shock |oading conditions in three nutually
per pendi cul ar directi gagageARh ﬁ\%bacﬁég%%@hﬂi@a% Sﬂéck%'dglgrlylﬂg&ﬁ.\gé{ﬁtfhgsgé(m ﬁgblgg
structure of the present |nvent|on provi ocC sorptio
protection for a shockpmmab’b@lop?tww‘lePl@fodmatlvﬁgOQh@ekOﬂsmdlmaghaveavarlety
conditions, in three I i

be consi der ed to be am’@hﬁﬁés thl@?ﬁcpﬁx@gfhg}#ro%% gtgz'l Ip?t(éﬁt {Rg&fu{ r%hg F@etcte\rﬁ/@o &w u%ehori1
hal f of a clanshell. inboardand elébﬁarcgmlbtas wall ag henss adthe shapkrformations (dmrrtomhe@r
contacting walls agrang@ga\;egngl lcgga%)c&g? pairs thereof, so that the opposed
pai rs of outer container contac S are substantl ally parallel to one
anot her. The two pairs of M@R@NQ_GI (‘;hlmrh$tnte$patamnNadSlrsgﬂﬁ/adablssasmumdapheﬁ

to contact four walls C ner atrran
of a rectangle. Yet aﬂg{%%;'ﬂacgénsﬁlﬁagtl%?ea EJ‘H; oﬁﬁgtaa" 5e§n ena'%‘e 06{10%%1{}1 W&F e
t hree outer container aclohtatdtnsmlglswahfﬁgslrdrasangedicw t Theonare appasberofprotrusidns

those wal I s being sub one noth and with the third
out er container cont ata:{ ?‘%‘5 gh(g'%g é%u%'lgélbog% ' 'é‘f@ejél?fr?‘ﬁ%ls 6‘&‘8&0 HE :
of walls, and perendircthé side Wblldaaseztmeana'tmabmnogluroads (e iesd &p(blﬂtlﬁshﬁlentiaalso

t hree outer container con wal |s ar dapted to con t ree

wal I's of an outer pacREGIR LZ 8n‘%é?aﬁt pne Wﬂ%‘r@%o or,bsprhingy Pé‘é %'qd 6‘?’3 thee
out er packagi ng cont alaneitudiiablesgtbsf tefragilelayticpar al | el to one another and the
third wall is disposed bet the first t endi cul ar
thereto. Once again, 30 thi% §?l?tﬁ‘§tpfff“35 b?SB H’\A@kéﬁgc‘f{ ‘é{b:qﬂ? psé‘fﬁesp?%?’%ch"? on
for a shock sensiti vesﬁzadews,m @hmkaﬂcﬁﬁdﬁtddgo@gﬁg-@bﬁthlﬁmgprddﬁctﬁﬁﬁpﬁﬂmg
mut ual | y per pendi ICSU| ar_di recfﬂﬁgﬁi ? \% \gé) %%/ 53166 9

PCT/ CAO1/ 00081 | n'sond™&HBoY & 1Bt frme 5P@§%‘%134 L 2Aped g, ong ide ¢y prayide a
contai ner contacting ity haingifingl diRdhsidBs VIQVHMREHhYexHrfi# 8inResionMaif the prolfict
ot her enbodi nents of the present invention, the outer container cont actl ng

wal | or walls are upwirRgipotestedeand ghaped op ifs offsr tidedn hae cxigmaldlimensiony whichmatch
present invention, Whiegnthg d%@n@iﬁns‘&ﬂ‘feﬁhlﬁﬁﬁg Conbatidt Bed Wikleh lY\‘ﬁlplac glloau&r e
downwar dl y direct ed such a wall or wal as a bottom edge wh

an outer packaging coﬁtsamhégld@!)ﬁﬁeé%%upwlwﬂfoa@éhlﬁoﬁﬂdtgh%cmmnmmdngay take the
structure to contget ﬁ)n%LUffa%SﬁlePgleé%rQﬁ‘Eﬁf piRR K Gy ﬂ)?tl'fé%&ﬁ'cmrbe Infotéted The
direction aligned with the at least one outer contalner contacting wal |

Such contact is per peffifigigidand sebf- JUREOTANE gaeaertaining baddermeillagtain eshaprigespective
nmut ual Iy perpendi cul age dh LGt an 1 ﬂ'@?

| east one outer contal nergtconlt gagc%?lhgo 3 élémolctﬂe gﬁgﬁe e%ur}é)ﬁ% %%lwglrge'%;a"y

i nvention, where the evmpsise e@hlfailtmefrcherobﬁtrahltthm@tqmr bf the pwéhdtsumoslrupmdley
directed, an outer pa&'&ﬁ%é‘gon%%&'u&?[’et&%ttﬁEEfxzﬁ%e&% tﬁ;ﬁ%hé gasl%ﬁ E%HL i

t he cushlonlng structure to contact a suriace

contai ner in a di%ect stosstusd magnfbaw frn hnet dhembdr td maﬂtrdlmmgdmakhuadmgcnmmsaocdsng
wal | by at 15 | east a Port%on of the outer surface of the flexible shock
absorbi ng spring trandi tFén %ect i on. | ndeed, as a general enbodi nent, but
not exclusively as noted ah@EETONRea/diditet Spas isaeitNg. 5,099 Hon@iches @ity kitigg

surface may be provided so gs to contact sul;face of out er packagin
container in a di rectf&ﬁ"beéﬁaﬁ%mcg‘fﬁ"ﬁru"fto e hﬁtStr'fcé‘é{Efncp'PFsﬁn ’B?Fgwt?h’ Tc;hoé'geéo
three mutually per pendrakt,tahdwsmhhg 8GtemGispoday bwhfbe)hhérﬂnerl-akpdufgasiterﬂnehﬁustaereast
contai ner contactjng c\;\r/{;}3 CX'Z S,a5ont ﬁedt e, put er lﬂta'nth b gast a
portion of the outer SrtARE BFeMEPH PES MEFY §’H§)?:Qexé & BPgs5 Y §%"1"|aﬁ°¢‘aes ape
transition section. Aalohghslkeadthofuld sicavyll Rr@beC A cuiktsibriied¥phad exifstsbetingérethé €dge
keeping with the present invention nay be provided by having two portions
whi ch each have two opposed pairs 25 of outer container contacting walls,
each associated with the respective at | east one flexible shock absorbi ng
spring transition section, and each portion having a product supporting
region. In this enbodinent, the two portions of the cushioning structure
are bound together by a i vi ng hinge forned therebetween. Some enbodi nents
of the present invention m ght conprise at least two 30 flexible shock
absorbing spring transition sections between the at |east one outer

contai ner contacting wall and the at |east one outer product supporting
regi on defining 2 3 JU. 20d4




WO 01/ 53166 PCT/ CA01/00081 10 wall. In this case, the at |east one outer
contai ner' contacting wall is discontinuous between each of thgjajyl e@st two
fl exi bl e shock absorbing spring transition sections. |In other enbodi nments
of the present iWOIHEIGM, there may be at | east one fl exi bl e RETEN01/00081
absor bing spring transition section formed in at |east two portions, each 5
separated one fromthe other by a stiffening rib extendi ng between the
respective outer container contacting wall andghe respective outer product
supporting region defining wall. In any corner piece enbodi nent of the

present invention, a §fikdinfdr sRBRANERRedFER R0k Q@ewahabuﬁm&%atylb@Brooide@é\@h
of the outer product supporting re&;on defining 10 wal portion of each

of the inner product ©8HSTRFAGSRE §1de‘éiﬂht°&"%‘6|atﬁi“6ﬁ“§f °fléh‘t<h‘dGFP torke ppdst
ridges may be chanf er&@rwmahmﬁulb@m&a mra,atehﬁnm&e&uwgfoeﬁlﬁeﬂlmﬁ dgeea{atto
define a corner of the product sup ortlngsre gion of the unitary p

cushi oni ng struct ur e. 2H\Rlaste 't‘ﬁ‘émtenafrﬁf@ia‘é ";Oé/gpf)ﬁle|SBrlqg§a:a@regpergtewgéenegdently
formed between the regpgctdhyé IBa Bhpghic@duct supporting region defining

wal I's and the inner product 15 contacting walls. An end piece configuration
of .the present invention rhgo-aensingdnited Satescatent anplieption imthe samepfihe invieator
three outer product SypRRISLLAN. 09188ACHIBhBS 44905 radls dultiingREREHFhich
contacting walls, and t ree upper ges I'né two respective corners
of the end piece confh@amqledrpostrqémelﬂtmearh@a‘wf Tae pest isidevigrofl teesestnd drfto ahe
outer 20 product sup f

product cont acti ng neriiEeomegomeobntEh b poBicl e iy chitlndt okl AEE
where the respectlOve ¢oamier formed bypthese mundleperpentionlsomackaging cmham‘reuda;l A prodhea
web is forned betwee IV t o I e

defining walls and i gsﬁépﬁtlﬁ%gu&%co tagegtﬁa %\93‘?% Ela%#%ﬁ( \&'"gg%'{talger ide by 2
rectangul ar confi gur mmmmeotontMnguﬂamwraytd prcmdmdtndgclsll‘n o shack) lcﬁﬂmgtsnmbm,rtbe of
t he Present |nvent|on

portion of each of theungégt eﬁe w' Uk tdte (prgr(l’)l &'ﬁ‘éﬁ?‘%ed&é’f‘fﬁ?’ﬂ&evv&ﬁ %"?d tg?
each of the inner pr qﬂuahict sam:bﬁmtgi sngfacaa\bdllsat lasnd ta@aitarity miohe clopgad it's dgasd

i m.each region mg regpectlve pairs of upper ridges intersect, to be
chanfered. Once §a|d”°a- OP@nEt¥9%ed i n each of the chanfered regions
between the respective outer product 30 supporting region defining walls
and the inner product JUL 200 WO 01/53166 11

PCT/ CA01/ 00081 Typi carty I re—¥:nner product contacting wall
is in the range of 10%tOIﬁﬁ%mﬁdektfbensleemgfaha&fm&&ﬁfe@tﬂie&ifa@f@dibc‘einbsﬂiﬁﬁﬁﬁsfofng

regi on defining wall. I\/bre t}/r‘pl cally, the Ienagth of the inner product
contacting wal | is geHeP%Iy V&%t?“t‘rFQH‘CBB'%COF ge plece.n §Rdcapr- "t‘eh%feﬁﬁﬁ‘t‘@}’e"“o“
product supporting regbafesdrodiiclGsMbrlihg dedichvhRAViRall eVdh, is Hi@idePfoP SlipBérting
contacting wall may have a convol ut ed confi guratl on, with a plurality of

ri dges which extend bethgeessnsinee ppdstisanouisprackasing qonainet Tnitsbraadepteserssphe
ridge. This is to accﬁ@m%&u@ni‘@?ﬂlr‘ém{e Qt'ué@ﬁﬁ"ﬁy‘%&@in%@ch@ﬁsAt%p%faﬁlllaﬁa
products, as discussed hereafter n any configuration of present

i nvention, the produclangyipand b?@"p!‘“aﬁﬂ?%tﬁm‘ atdeasiibireg nbnarm«ilepur&md@a@h of which
contacting walls may jbg..paiafdudiioqnk dﬁlﬁaf@ﬁ?ﬂd‘ﬂ%tt@m@ﬁ@ﬂ%%s »\Qﬁbeadléa {Jed fReatfr, @
product - which has a predet erm ned configuration. In general e unitary
product cushi oni R§ sttherepursexeralfembpdimpntegicthe pﬂewtemvmnn,aﬂ@hsmaacbkamfaureq!nﬁs
i s achi eved by nol di ch
out or cont ai ner cont AR TCHArT neLER A3 dFLES S LA AUE dnB0fTABG iRk 3P
defining wall, and eaorﬂwqfnnepfmlmdﬂmﬂ cont acting wall, is sloped. In

gener 3l Lne UL Ay P Ooug RIS Rl DB B A"
t he nol ded unitary stisadaptedén praVlde Sthbé«&blsgtpmdnspr(aéntﬂohfqrab@cmﬁxhﬂtmﬁﬂwi’m&g
forces, wll vary,as |on

sheet plastics 33{) er i%f’ckf%rom Horf 1?155 %Pg"égmﬁﬁ?'{dé'ro)?s La?y c‘fdrb?ny@ﬂ%mv%m ng
structure has been thbreanfmreﬁﬁduuaAylparjmﬂlcn’ammbndm—wbuauhcdnbléered)lolbeﬁg/ﬁrmﬂ by he
unitary product cushioning structure of the present invention nmay be .
configured to withstand shock forces is by varying the width and depth of
each flexible shock absorbing spring transition section forned in the

nol ded unitary product cushioning structure. 25 Still further, the outer
product supporting region defining wall nmay be fornmed in a stepped
configuration, so as to have a series of discrete steps. BRI EF DESCRI PTI ON
OF THE DRAW NGS:




The novel features which are believed to be chracteristic of the present 30
invention, as to its structure, organi zati on, use and net hod gf Uq_bgmti on,
together with fU{th?/%s ?‘{)] ectives and advantages thereof, w I be better
under st ood from 39 owi ng WD 01/53166 12 ~ 3 JUL 2004. HSEFAELM8100081
drawi ngs in which a presently preferred enbodi nent of the invention wll
now be illustrated by way of exanple. It is expressly understood, however,
that the drawings are for the purpose of illustiration and description only
and are not intended as a definition of the [imts of the invention.

Enbodi ments of this i Kvésmniéaxesi The Kowis beorﬁwedmbebeislemfsiwagxisyf'itlemaqntoehe' n
association with the i i

per spective view of aﬁg@ggpg&k (E)lge %éﬁ}[ééeg]%tgr% X%?gﬁhe ra(l)% -ﬁ‘ecjydg ?lgﬁlﬁﬁm -to-
structure in keeping Wckhxislaad p‘qeé’%rﬁtlsawwnltapct;nﬁom\guﬂwseanes aamhemhemaﬁm of
t he enmbodi nent of Fig S of .t he
enbodi nent of Figure {iutﬁiésp ecllt:lgt;(g#éﬁ f)%clé Szli& é{g%cgﬁ{y\/ge \Ii/)?"% % l(?\‘{vry'f Ot{vh""s‘y’
enbodi ment of a uri taPlydlmt Gdiacpactwmcmed@ﬁds@ ﬁta@qeduoedrpppeﬂﬂemyrogemttdn The,

present invention; Fi di nent of a ifar
product cushi oni ng st§ri]u'.é‘rcI t??ééc‘?’ﬁagaeplﬂ% f{)hg‘{ﬂf? eg%%égléaﬁ&m ?Pé’ﬁ?ﬁﬁ{a"’f—‘%lgme.
6is a perspectl ve Vi @wusﬁlondfepmfd:@msaldmdoéd srhizragyriaidedyéon theafiostpagiu a2 ledss irb;
Figure 7 is a perspec gGQnne e onfiguration

present invention; sz@’ ééeﬁ\glag ST e I agtfcufaﬁé&%r gf fygnegfo ‘Lf’cﬁfﬂoé's of
Figure 9 is a furtherorpmtaﬂpxecekcepeaswmamteodfcbxlnememaodl ment of Figure 7; 20
Figure 10 is a pefspectiveg yiew o ece confi urat|on of a umtar
product cushi oni ﬁlg struct 3? &% ‘?Ve?tlﬁip%ﬂ? g%gﬂ%eftﬁ?}’éﬁtﬂ Fe a'PflpbqﬁiP ¢ cyshjonjng dgvieg de
view of a further enbuiﬁihdm&tenohvénlﬁ&n smhﬁdd Hﬂ’khol@aibld:llcguérﬂ?p[h&lcsfzﬁﬁ\%lng a
further alteration which g%qeg % mf p igurc 12 is
further perspective view dt T °'éer9ﬂ)'8ﬂf?f’é%’fe' ‘Pm?—ef‘@%l?"é i foungi PP@E}P@Wll%Io‘?“gt

perspective view of tdshibeipg aidtubsh kepingivitathe bragatiRVentic) Bid i b videls dhtff with
unitary product supporti s(r ycture, in keepi with the present invention,
i afy:

with a product in pl &, B ontaingr in at lsaskafirat ane of thethige awtyally perpandiular
enbodi nent of a uai tadmecﬁksx@%wetcoﬁyééaédonhaﬂls%tssu%msn%sﬂdakkﬁs%mx{gqpmgttﬁn&h&m
present invention. WO 01/53166 13 2 3 ~W 200 PCT/ CA01/ 00081 1n each of
Figures 1, 9, and 10,Segtiqyerushis fosted jnpardhf of shest lsasi ore piserisgntaingrsonteetine svalh
protected by the respecti Vige WRitdr@bibditt O6ohi ‘déhé 1 [
configuration, is showmn. 5 E)ET rﬁED DItES m i nﬁ@h@&m%]tuﬂég ‘H Dctsupportlng
EMBODI MENTS:  Tur ni ng Fgipgwhich hes gfigast one Othq@rredchsuppcrrgmg @mnmd@ﬁmmli girleaso

i ntroduce some of t he fasider froMEe PrdacARE WA, STLa3Ehe Shle E&g&ﬁﬂea&cms fE BN
function of unltary product cushi oni ng’ structures eepi n R

present inventiorfd arﬁspmstmwglead@f@"tgn@lltaeﬂrhemmeb@ydtmmwcm ks auidoa greducly
enpl oyed herein.

supporting platform extending inwardly from the inner product contacting wall,

The inner product contacting wall is adapted to provide shock absorption
support for a product during shock loading conditions in at least one of the three
mutuaily perpendicular directions. Moreover, the product supporting platform is

25  adapted to provide shock absorption support for a product during shock loading
conditions in a second direction, which second direction is perpendicular to at least the
first one of the three mutually perpendicular directions, as noted immediately above.

The configuration of the flexible Ishock absorbing spring transition section is
such that it is curved. The direction of the curve is outwardly and away from the

30 product supporting region defining wall which is adjacent each respective flexible

shock absorbing spring transition section.



10 A typical unitary product cushioning structure in keeping with the
present invention is shown at 10 in Figure 1. It is intended zfsorJUI:'Sﬂ?#V‘“h a
product, the general outline of which is shown at 12. The nat'ure of the
product 12 is inwetoesiaé to the operation and function of theCpcasemns:

i nvention, except that it will be noted that the product is a shock
sensitive product. Typically, such products are electronic products 1 S of
all sorts, such as |aptop conputers, conputer g¢rives, tape drives, circuit
boards, etc. Other products m ght be assenbl ed conputer cases and ot her
assenbl ed el ectroni ¢ produgt Yefibedl dbowO Whére tl@ﬂﬂ)itﬁ’n{rhﬁ&du%&!{i@:ﬁﬁéjgtﬁgt&é 80ink©
products nmade of glass or ceranmcs, for exanple. The principal conponents
of any unitary productrEtn HiveHioREedriserasingls opter cotfaiperapitargingivelh andasingleouant
i nvention, conprises fphuéolippoming regleRCH Mg iy t@%e@}@“%ithcé’%mgfénl Hé product
structure in keeping with the present invention wll conprise at ‘ﬁea t one
out er contai ner cont acPREingal 29 2 singlenides fommed, kagivesn Bemy e wnifetyapspduct
product cushi oni ngs st lckkhidi strhdi@k & cosfigirdd 20 sHGHoe Bahd b,g& region 16. It
is bounded at its periphery by outer product supporting region definin

wal |'s 22, inner product 25Ad%HY el aepfigatatian ofthe ugitpay nipivercushiieninastraguresf the d
bet ween the outer pro tl I it L i
product contacting vva;isll!{‘!séénéE:H'E‘Ei'}%ré1 l% %E&%(Sﬂl fﬁgﬁwz] g}{s&gﬂgﬁ‘ﬁgﬁrﬁ&w@’h?g tR‘I(s)rb%?)‘sfr
t he product supporti n§OHeRingsontwtingwalsrpamaaged perpendinulad tecsachsethayogndithgytwo outer
pl atf orm 28. Bet ween L hear. tachi .
Feapect i ve outer 30 prauat Cual ol HE e GEhudd B Ly L6t fkind Migkagig
fl exi bl e shock absbr bicerjaingsrihiay aranarpsidiguian towme driother. GFhus, detchigimnigSiructure will
Typi cal ly, each fl exi . ' SPE | 011 531 14 ~ 3. J

200 PCT/ CAO1/ 00081 tr g#"gu’d??@%lé%‘%‘g@?‘%@'@%"ﬁ‘gﬂé’t%g%krs%éf%l%%ﬁ‘ﬁgg‘%"é‘ F%"r?? IqRing
the direction of the cenditeonsén thige owtvakly pimendinaralivegtiohs.om t he respecti ve
out er product supporting regi {0 || r.ease _of disgussion
three nutual |y perpendicul §?6tg£§§‘%édég&g%,f Y@h‘&’ éédlécrf gusgmg‘ﬁ%\%uﬁm © &ﬂéﬁlpéesiﬂ,t
representing "X'-axi s jnvédtionawhich wilhprdvidesheckabsorptioe proeectionfel aghockygisitiak papdudthe

"Z"-axis is vertigal; ,howeyver,, if_ any.unitar roduct cushi oni structure
in keeping with tﬁsg pFRng Ofl%\%‘{‘\'ﬁ %ﬁdlgﬁ%‘fr ok rﬁ?ﬁ’t"}‘?ﬁ%p 'icblﬁrr“g?‘icﬁ?f‘ssﬁé tas
that shown in Figure Whichsatiseadndderadiio Bvh ead@up, 4 thdy 0P XABIbE alterbEiNel A &itHe half
verticality m ght be ab\gqgrﬁer{ehhfr the "X'-axis or the "Y'-axis, depending
on the orientation inohsERshelelnstesontigyrasionghsss aig fupptericAmAINEFopiasting wakls

shock sensitive produairardBlin twd opSSBEpdils\IRrdoRish MaY (HRIBEYLEd phitd D08 Bhtainer
structure, have been pl aced. Fh%gur es 2 and 3 provide an end view and

) a
front or rear view of SPHEUBEHAUT #re Apbstantiatly paratlel o ops anether.i dhe &vo PaigsRfvauter
in each of Figures 2 agfaider cohtadting lwallears @@dpteli e bortdre fduk QP LanSIHRS packaging
absorbing spring transition sections 30 each extend bel ow 15 the bottom
edge 40 of the outer CHFBRTTABPreEditaLiorn gt ausstrgle0, as shown at 42. Further

di scussion of that charact ¢daabthér cgﬁfhgat?e{t]%@isﬂha‘% BPAUNIREY, Raihe MFHe}olﬁ{e)écd?ﬁéfﬁéﬂCt
e W e

cushioning structures in keeping wt present invention,

di scussed in greater @ettasting yallsearanged witeererappesgd pair ¢ these avalls bejeg/substpntially
slight differences wibl.fg HQhednded WRENiliNEe ARreaRAdoRBRE SN Vafi BRH
Figure, and that of Flbgrﬁre 1. Sp?aci tii cal Ilyl, .ft {Mﬂ? bg nc‘)treﬁmﬁhatdtﬁere gre
a pair of discret® fl| dispesed bstysek teehspnopidnppiss pf iwalls: tand resirendeniarethetetms T3,
each defined by its owhdBSR6EkIHG AMURY nRQRLEH QGfaik? Birdflihd Fai d
Thus, the outer contai nerggcont acsti ng vfgﬂ go ?s&glfaécpntr?%do%saﬁgtré\ég%ee;gh
of the flexible shockcemgedihgithree wallsiohgn autea parkegingroswiner, vhere 300 offthe thogenwalls
particul ar difference§ebhiat I easkai : r .
supporting region def ion'lﬁ‘?lgu a%glgg -rtat"ﬁegar? El%ﬁt?&gﬁgs?@ﬁ %v(\)/an F@q#g;rl—dltaﬁtrmer%
- is forned so as to hallé dispsed betweanfthalirsttwe tvallssing sperpendiotdar thicteko. nce again,
descri bed hereaftgy, ision of fhe steps. in the outer .poroduct :
supporting regi onﬁ%ef ?Hqﬁslesﬁrg&%lpfovﬁssg’f)‘fkoa\t[}vs‘sor‘?t or BFeég?nef?ra.sl?qc}éielnf)lgﬁIfr?/&z%%ﬂrmg
t heref ore) greater sheiwkck &ading bordgiops, it ek mmruaflpperpendicplaaditectionsi N shock

| oadi ng conditions. 30 Yet another enbodi nent of end cap, fray, or cover)
is shown in Figures 5 and 6. The particular characteristic of the

enbodi nent of Figures 5 and 6, which differs WO 01/53166 15 2 3 ,!I!IL
2004 PCT/ CAO1/ 00081



fromthe enbodi nents of any of the previous Figures that have bél? qu far
di scussed, is that the depth of the product supporting regi ofd1 ‘13 es
than in the other enbodi nents. Accordingly, it will be seen in Figures 5
and 6 that the |'¥R§UF¥F the inner product contacting walls ?@Ti%og‘?%srlt er
than in the ‘'enbodi nents previously 5 discussed. Mreover, it will be
clearly understood fromexam nation of Figures 5 and 6 that the unitary
product cushioning structure nay typically be ®hernofornmed froma sheet
material, so that the underside of the unitary product cushioning structure
t akes on an appearance sudhsca:sednﬁatlmiehtswt’lthé prefeingitvention, thontdd €dntdiydd c6rddcting

enbodi nent of uni tary,, odu Qni ng ctu of the 1 re
i nvention i s shown in al %rlﬁaes , g!llowﬁ‘ﬁ%f @%‘rﬁgcrd VY lge > BGPREF™EY Egeé‘tség‘f’grese“t

illustrated. In this mxéoidn rtlaartu,tertcbmmecrameadnug w'&l\l\Br \wlsafe Lrpwatcw difdcted.
contacting walls 20, and tho out '%ngd ort| reglg efining walls
22, two inner product cont3gPIRY %5 "2‘2{"0 ﬁsﬁBte'P eafigfy aders °°§ﬁﬂ°°@ﬁé’e’
product supporting pl ainfwﬁrm\?zﬂlor'ﬁmﬂs ﬁbexw:b»aem%meﬂeaa&mma%nm SRl HaG a bottom
transition sections 30d are §1f 51 F| gure. 9, a cor ner&{pie e 15
50 woul d be placed at“@5cH" é"vtj’ﬁt 3809” eérpfc ing“gaplainet (coptagting nyyrfacey for the
product 12, for pr oduatshxonisgtstmmmgo ednthesdrarficeabaniuter Pk Ratainefin whigRtishe
product is placed in n h Ra(ﬁ:{( gﬁi g9 contai ner, during shock | oadin (‘19
conditions. It will % Mg OfIisE ontainer GoRRPtiREN VAL SRl coRfadt At y
product cushi oni ng st;lsdd;sdnuma.atﬂtetaaeazfe@m&oftnmfhtelnam. ttggerp@ad&uﬁhdﬁéaﬁénstme
fl exi bl e shock 20 abso n transition sections do not extend

bel ow t he bott om @dge% 5 Efg‘af’ﬁ'ém@ B the- g leash ge putesoniainer eRytagking walbo,  as
they do in the manner il ughdomefembdfenPorihe/intedntibi, wnaxeShe?ou?e?Qon’t?amJtemacnng
feature will be di scussed in greater detail, hereafter. Turning now to
figures 10, 11, and 1%allor vadlaarapwardly dth?éi‘b%%‘H?ﬁPgtJﬁﬂ&Wewt@eencmte@matr@qe
Here, there are thr eels%v‘t‘dedQ‘&ﬂh@btﬂﬁﬁ)nnﬁ%&hﬁsﬁﬁé {a)gcomttl assu%‘;ee W inCheely &kg%‘i
arranged with one opposed pair bein stantially parallel to one ano her
as can be seen in Fi gifnteinenip aghiggetiop, al'gnc‘l*methtth? ?tdeaé‘tqnélcoﬁetn?rai%@?t"@owﬂlé?dtat ng
wall 20 is disposgd i m
as can al so be selgn Plﬁasl\é\?gﬁ};lg@gfltgpgﬁa%qrf?& Jfgﬁtq‘r}gtb?%sﬁgg{&sl gu%%xﬁf’v &a‘ﬂff&?

i ndi cate that, wth aseetéass angul ar shock sensitive 30 pr oduct 12, four end

AR e e R R

enbodi nent of wunitar ypapkagdlg(cbnta:lushnmwtmgswfanumawbaa)rowdddeseps tmg:omatth suffigee of
present invention. liars

conprising an upper port .‘%%“E%'%&“%‘"?’dm% 'reﬁ%é?‘tﬁeg’ﬁ"%%‘lérf‘ﬁg'eﬁb‘fﬁ??ﬁrét‘f’d]e Pisher
portions $2 and &4 arttarepmmmmdjytpemextdmtarMyeaxohs by mgnchuhgatSIZasft ehmﬁtezbﬁinMﬂ
them Thus, . the clams el | %uruc ure t% ug %/ﬁstructurei,ﬁ
basi ¢ structural conpSRERTHE G HaR Fonia a{PV"B‘?‘&a&‘&W % A5 575t AgOop QLT r"@t""bf
t he present inventi orsustae df ierfldxible shbuk abdoatsinhrihg GhrsttidhWéioB0 of Figure 13.
Each of the two hal ves 82 S .substantjally rectangul ar
in configuration, has foufo“gﬁt‘@e@t}?ﬁa&' ‘?{V\Q’C&‘Bﬁ 'B‘Ez‘flg FetEs ‘I"g‘ g{\_{,ng with &égteseétk a
product supporting ragir@ﬂodrﬁa)dﬁfptd’vmédby’hafvﬁl@ltwdpfﬁﬁl@d’nswﬁfcﬁé&&hﬂtamﬁ’baﬁﬁdsé’lﬁaairs
wal I's 24) four o dﬁIOdUCt supporti, ng rgﬁqi og doing. walls 22, four per
ri dges 26, and au"B opter contatner copjacking wellsy pAcn gssogipt gﬁ?"’éthi‘? ’§?P§8'V§Wbtﬁ§5t8n°
shock sensitive produfidxitBedshbék HkABiRg sprind trakiftiohlsadiiBRSH eAbRipoRion hViREMSbduct
cushion's structure 80. the .product 83 .my be: such as a networ ~C card,
video card) or the |iJgporine regjgn.slg this F'ﬁ‘éﬁd”ﬁﬁ"”é thetyopartiops phribe ayshigning gtructure
conputers. The producatre&?zmmgeﬂnmaqwn@emgetorht@%eﬁﬁe&t so, a region of

t he product supporting re% on in the product supporting platform 28 of
the upper portion 82 of t emEIle?B‘i’t@Pt“S of Hmeftsseeh%mﬁpm@g@tqomméﬁe 8ot Wy
be confirgured agpat t&xhﬂéﬁto@l@aﬁs@rbﬁ%ﬁgpﬂhﬂrﬁ%ﬁloﬂr&gﬂfaﬁ@Sét\‘/@ert fie aPtéa&'%ng%utéPe”
the unitary product cushioning clanshel|l structwe I's closed

enbodi nent  shown i n Fogiiner cpatactingavall aprktpe agste@a@eqownmé@tlswomregmdnﬁrynaoe
formed having a convoluted configuration, with a plurality of ridges 90,
each. of which extends between the product supporting pl atform 28 and the
upper ridge 26.' The purpose fox the ridges 90 is that, 'for exanple,
cettain. related nodals of a particular shock sensitive product may differ
slightly in configuration fromone nodel to another; and by providing a
convol uted configuration of the inner product cont ai ning walls 24, the
various nodels of the famly shock sensitive product; can by accommobdat ecd
As a specific exanple, various nodels of |aptop conputers~ Mght differ
slightly its then configuration, depending on the specific options being
pr OVI ded |n the respectl ve rmdel S, but each has the gener aI confi guration
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Typi cal ly, but not always, in any enbodi ment of unitary product cushioning
strueture in keeping with the present invention, there may bej3 {,@;«Zadg
joint 70 which is formed between the inner product cont ai ni ng vvafJ and
t he product suppwotaisgispl at f orm 28. Typically, the flexibl e jriTndAc?Ooos1s
formed at the intersection of each inner 5 product containing wall 24 with
t he product supporting platform28. The flexible joint provides additional
shock absorbing protection for a product 12 (ois 83) when in place in the
unitary product cushioning structure according to the present invention.
Sone enbodi nents of uwall. arnythﬁrcasiumte aCldﬁdﬂbﬁHbtm csﬁtﬁnuatdéhﬁ&mgRyalﬂae&lsébﬂtzmohh
the present invention na nmed,in su n hat the flexible
shock 10 absorbi ng spP?tWée“teFﬁh‘gﬂtqaét?agé‘ﬁ‘t ﬁ%ﬁ%g‘aa%e%‘ﬁ’ﬁ’édp‘i"ﬂt&f‘s‘?‘%‘ﬁt‘%
portions, each separated gaettet emb@aa@tdwamy preséiitiihfeRiibi)Ghdrd Mhay Be atStes&@ one
structures are shown, for exa in Figures |, 2 through 6, 10, and 12.
It has been noted abof{giel ﬁﬁp"‘gybﬁﬁfhﬁ‘g%"‘é rapsHion sestipmfopmest 1B &t least two BeTTionsi 99gh
structure of the pr esge@trateawmtdnoﬂneomab@ﬁ%fﬁmﬂg%eﬁmdmgb%nteendﬂé&yﬁedﬁve%htapk
absorbing I 5 protection for a shock sensitive product,” when placed in an
outer packaging cont afqRéner ?‘t“tﬁ‘iﬁ’éig‘ﬂﬂbﬂﬁ‘déh?%st’?cﬂW%‘ﬁé’f“&ﬁ;ﬁumrttﬂaww%ﬂeﬂmeﬁ
cushi oning structure waikeeping with the present invention is forned of a
nol dabl e resilient plastics material. Typical Ify uni tary pr.oduce cushi oni ng
structures in keeping wit Hn eysosmernissa embaqirasit o7ds Paasentinventios adiumtheriershodimantium
formed, but they m ghfay pro?idBhabh hEom bRRERSF B0 olter ﬁgdﬂ?glp &tnﬂ%ge?i&ﬁ%@ﬁnmg
plastlcs nol di ng technlques such as injection noldin I ng or
slush nol di ng. I n'fanywelsenportionofieachaf fha ingernsodypt OPh@CtmEthaHMan%mmof each of
cushi oning structure e HePMidenSPOLhaRRIQ MlieIBoi Y

of three nmutually per peﬁ@{ cul %r ?r ec??’ons ):!1 Qge d‘lgfr]%ghegﬂ’&&fﬁhs‘L‘F?sg&t#
exanpl e, in Figure 1,dedigegepmgr ofithe prodeict s@foring regitin- efithesuni@hyiredust qushiamiyg
outer container cont aﬁﬁ'ﬁ:t‘ﬁ% V‘Whl&re%@c X\Aa ferﬁd Pe\léh)qQS R é‘c% w\éf) E?foﬁgedob 1-tw en the
packagi ng container in at |east one o ree mutval I'y” perpendrcular
directions -it being rgensstivéeoutat rredicasppertog rdgion, definingl \Iva]isrmati amacmaer prhduct
out er packagi ng nt aéo'ﬂﬁactxﬁ swzﬁgsentl ally rectilinear in configuration. 30
An edge piece in Keeping W h the present invention is not specifically .
illustrat ed, but it can beirdeddepieteneuifipyratiom exidenphgéntdnveafion iy afso Fiagel tves
b & e esoc MR TR e AR o,
contacting wall 20, ainsérngbducocdnictify @allsc andsthp pired upygr Ii'lﬂgdsp&eﬁilleftwmrd%gecmé |

22, a single inner product ﬁmnt?gctl n |1, 2 2 si ngl.e u gH’ 26, and
a product supporting B Riatl PIcas CRUEYFREON-£157e: 8% ?‘%’a ‘8{‘° fhe outer

structure conpri s tmedtdetuppadng:mgmmeﬂmﬁg aslistlh p6rion of the INRADRER: YorddaNe,
and is that which is at]gt*?'ﬁ | ower ﬂ% ht side of the enbodi nent shown in

Figure 1. Obviously, V# AAOTANGE HHE UPRES Hiogess It ARFDVIES PN Wherghe respctivs ppdrs of
shock absorption suppgpbr ridaes ifteREQdsHametvéd, Ma%ﬁ@‘fotn%%ﬂ@er@tﬂ@@bﬂeb%%uiep
at least one of the three nutually perpend| cular directions; if

assunption is made, ayodust ypRYtisEEgion ﬁ?@‘d‘f&a‘t""éﬂs?“da'BBVé’mdt"PFéP"%de’aB% in the
"Y'-axis. Moreover, the sIsrmlfam%wreuaa@m%mtmgn bmmnﬁtﬁlpvod%bpash.atlﬁg
provi des shock absorptlon support in a second direction, due 't

presence of the t?t%dLﬁf‘t“c‘§[ft?§d‘r°tﬂf“rf§“tpfr"ﬁt"fctﬂr thcizssﬂnméfals@éundomxa@elmwhage
therefore, in the "Z"; gxichorend onﬁ%m@?&ir&dctsmmwn&er%n&Eléfﬂlhg “B% RS Gﬂh@r
to the "Y'-axis. 15 Shock absorbing protection is provided at |'east by t
presence of the fIeX|lBP‘EP%‘B@I@OTﬁEFémWﬁlﬁﬁga@ﬁﬂ‘thﬂjtfteruan%nrtdgﬁrﬂnswtft&!ml%Tethe
Qobviously, if the sh b Kk

absor bi ng spring traﬁgﬁe{:tgﬁ%gler%? f oﬁgpgd%mxlqtégr%ﬁéon%grg?a}rlfaé%l Pg‘f)ezgekg?lhaév b is
direction towards thefoourdein ¢aghtoditieechapgderechodgiong baeween zrue resfectiveeowéroprkducoad
isin the "Z"-axi t i i tr n5|t|on
section will 20 a3l%so Jtﬂ‘?%b E%‘:r %l)@één@eguvzatrl}gg&eﬂ %),E,Rertb chwﬁé%"%%ﬁ ac?I ‘between it
and the outer packagi ng container at the surface 42, as shown in Figures 2
and 3, for exanple; or as a consequence of the reaction between the

flexi bl e shock absorbing spring transition section 30 and the bottom
surface 40 of the outer container contacting wall 20, as shown in Figure 8.
25 Accordingly, in its broadest sense, the present invention is adapted to
provi de shock absorption support for a product during shock | oading
conditions in at least two of the three nutually perpendicul ar directions,
due to the inner product contacting wall 24 providing shock absorption
support in one direction and the product supporting platform 28 providing
shock absorption support in a second direction which is 30 perpendicular to
the f| rst d| rectl on, as a consequence of t| I e presence of the flexi bI e
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I nt sone particular configurations of the present invention, as illustrated
in Figure 8 for exanple, the outer container contacting wall 229 JUs 2004
downwardly direcwg@idfeand has a bottom edge 40 which provi dggradeDithE"
packagi ng contai ner contacting surface for the cushioning structure to
contact a surface of an outer packagi ng container. That contact is, of
course, in a direction which-is substantially aligned with the outer

contai ner contacting wall 20, and is perpendicttar to at |east one of the

ol Tace of an’ outer 20 pacRRISH e IEEOHF 5o Eo o0 G hinara ates of 0%
contacting wall 40 m ghgo%bef he naptlesfale buterpradicesuPpdrinddRgion dbfiding %aH.aXiobs
and that direction is per endicu ar. to either gor bothl),of the "X"'-axis and
"Y'-axis, in respect "’%E'i’ tbrleagt Sbhﬁﬁ%’rpﬁ?qe“&trf eagsime vell seenaraly less har 60% of
sensitive product durihe@nghothe boRehroduct aipdbrtih®RBioh Sefffigrealpr ovi ded by a

respective i nner product ntacting wall 24. 25 I'n other enbodi nents of the
present invention, for exafyFXernthe rnpercpRvcy rontestisaswathina hivghe qsavoluted

derived from one or o¢difigur@ifon] Wigh PsltdaliQR rides ¥Ridh 8derdbetvasn thé méégorting

configuration 80, the at |east one outer_ caontainer contacting wall S
upwardl y directed. I|nPl aB‘Zg’é,“PEq'ié‘d%tTé’is 1519 @REFIMAate & M OtheBYiseIBerE Ay
surface is provided byssaimilgsluds, RO8ikdaRdBbredthe outer surface of the
flexible spring.transition 30 section 30, in the manner as illustrated
otherwise, for exanple i nlFpysPRfigumtion gf the presepinyenlioys the grodact suppogiok pEGEM
PCT/ CA01/ 00081 | noM0SingGruthadd Bodhdt @Bactiil Walkhayel confidurddGo ROMVOXSoREL 61 L1 €
that the outer packaging contalner contacting surface s, |ndeed, provi ded
by the portion 42 of Rrasonnir@rodyet—fwltieh ks atpredetbindnddishefigutatiok. absor bi ng
spring transition section 1,56 . i .
provided for the unitary 5’?%%‘8@? tl%'u@ﬁt?%%?%aé\?? %ﬁogfn%%g{] %ﬁ%i %@h%‘t}g{‘:g‘g‘éﬁ’{‘ tion
invention to contact e apkplieclhifis aabiayed rmqldiok thg cushiosiogstaictess in suctna manner

direction which is pegpendi : roduct. . c i Jrf aces
24. "I any enbodi ment o perst corkélndhbonflrde Galh A Gl AOARE ool LA
illustrated in Fil§ur edsfinibgavall, ah@ each ipner piodwct ofntetichwalf, itshpedut er pr oduct
supporting region defining walls_ 22 .a portion,of.each of t i nner. product
contacting walls 24, and g" or alﬁct)hr? ugjtary grod %ﬁu%‘fonf%é;gﬁcﬁ'ﬁ&srdjr}‘%@’8?“'2%‘,"’"%}/
be chanfered in the ragtemoftmered fidve shyppplastics daesial2 6THendodpeRsibn stfdhizth dfthe
shown, for exanple) in Figures 1 1 and 12, at 76. A wep 78 |s_ forned,

bet ween the respecti v'8°‘8?fﬂg‘ﬂta‘af8‘d‘i5‘é’t”%‘aéb%"rbf/ i gP1iR e WHE%‘ﬁish?ctl&?Rﬁ%ﬁ Pl vay
and the inner productasa€éinicéaiaf thg thieknkss oPdle thermofdimablbehettlaeits rRgrialTroAbwhidihe
pur pose of the cggm‘ ers 7@ is to IErc@vi de additi onall fl exibili for the 15
uni tary product ¢Ushi BRFPRYCSIHERRIPECHFUsRIRRING SECtF has hera erpeformsdr ¢ cul ar | y

vakole_n thle )shoEk Ioag is di rﬁeﬁﬂqeﬂni‘amwliiruivfswhible 2tliH ﬂﬂwg)f&hﬁoﬂ?}_faw @&gﬁétaéuﬁmém@&
viously) the product suppartin .atform may_be con ured sg as to
recei ve a product .ha\/slt‘?'lﬁt"% ng@@éeggﬁr‘r‘?vﬁ%o%% eﬁﬂgfégt“feﬂﬁ‘? WK#‘F?%‘}?éh‘lﬂiefo“F%S,‘SB‘f
course, a recess 86 Wil théwldeaue depdtiofcaéh ARMRS shBRlabioMingepriff tridifion section
clamshel | structure 80, as 20 shown |n Figure 13. However, any particul ar
configuration can be f9FeRf;adhs maldedyaitay prodeg Grshaimestpture n such :

ci rcunstances, the speci f g AHHEAE olfePStdGct SHBEHIREYeEn St WHiISndy Be RELED
manuf actured for use with a specified shock sensitive product. Indeed, nost
uni tary product cushii8gisi¢gredicprfiguration. sos lodwaps migripd afidisciste sgrpesent i nventi on
are particularly designed and nol ded so as to accommodate a particular 25
shock sensitive product. Typically, as can be seen in many of the Figures
of drawi ngs herein, cBRIEIGDESCREPAON OFTHEDRAWINGS:wal | 20, each outer
product suppor ting regi on 1gigfh i gl Lng ard ReiefACH AL BEAHUF he present
contacting wall 24, may lie sloped inwardly an upvvarély. i’ i'S permPs
simlar unitary pPoduavention hstoiits stgictire, grgruiea ] use ddapthod ofwichativhdogstheswitit
30 invention to be st e . Thi re | S L. whe fqr. e e,
uni tary product structt%ﬁﬂr%glg Jg Wg{%&é&%grvgg%%tsmeﬁgﬁ@ ﬁ{)clrl:’etéerr Lem‘{gf'?teoro rgnf)rf) %’?%qulllo(yrmg
otherwi se nolded in a factory 2 3 JUL 2004 WO 01153166 PCTI CA01/ 00081 21
in one |ocation and are shipped to a custoner for use with that custoner's
shock sensitive products which are bei ng manufactured in another | ocation.
Qobvi ously, stackability reduces shipping costs, resulting in |ower prices
to the shock sensitive product manufacturer, and ultimately resulting in

| ower prices to the end consuner of the shock sensitive product.




Particularly when the unitary product cushioning structure of the present
invention is thernoforned froma sheet plastics material, the% ?Qﬂ[’rfbﬁ?i on
strength of the %Iog/g§6élnitary structure, and thereby its abi |tcy tg
wi t hstand shock r , may vary as a function of the thi cknd$IGPVIRY
t her nof or mabl e sheet plastic material, from 10 which the nolded unitary
product cushioning structure has been thernofornmed. For exanple, simlar
designs of unitary product cushioning structur¥ manufactured from
t her nof or mabl e sheet plastics material having an initial thickness of 0.080
inches will vary consf@eingsinwhielyapresnsly prefamiad smbedimentiof gie inveatrierowdl rasbbe
sheet plastics materi gishadib) hafbr dxBinplealt ideRpredsiaRder@bod, g&ﬁev@&(ﬂﬁﬂ EdraWimgd0
i nches, or 0.050 inches. The 15" decision Is, of ‘course, determned as a
matter of the know edge forf the perpdisstichstrazmichnd fdescriptiqnuendt ardeare nof intendiesl &rad
purpose Lo whi ch t he ugfedhbe ik RIS br b RERB BmBAdHEL 4 WdvbndRE vl hovy be
Qobvi ously, shock sensitive products having the sane size but weighing two
or three tines as Smucéeseribedbyrery of bxaoipledrassiciatioewith thelarcorspanyying drawings inavhich:
uni tary product cushioni ngg cLuyr Lch..are .thermf i
sheet plastics 20 materi aﬁgé&:ﬁi lémglq%&gxe%kgplgg 0? raodrﬁ&t e°§?r§§mp%‘gi9%§}t%§é§‘§ﬁ
f1 exi bl e shock absor béushjoripg strugture inrkséningomthsthepressnt ingentiomved, and t he
direction of that curve i gy ective outer
product supporting regi onsﬁi%\rﬁﬁgn%!é\kg?’}q'fgm%égibé\ﬁmgﬁ&?ﬂgﬁg&adj acent .
Mor eover, the conpr essi on Eigmeﬂ_gs dfradt ot Hianudwvd eftheiehtiodinyens bf Rigireit;e it sel f,
Function of the wtdih and HEBEA 3 PHABEE Sibv ddvih am UL oot UBEcURe -
of each fl exibl e shockushibsiag Ehfirsnikediing witithé presht ifamtibgn 30. Stil | dot her
i i h of th | ded it t
Lo o ag. ot LR urcs or BB ERaows hJlter oSBFeL soR et HGhae
presence 30 or absencgrt@{uresi;,ikggfggi\ﬂgnﬁé sehdnvenhigif ers 76, and flexible
joints 70. 2 3 uu~ 200a WO 01/ 33166 22 PCT/ CA01/ 00081 As noted above, the
depth of the product suppdfigyrag it epirepgetive vist of Hie uadeseids ofehg eroffodiment effFjaure
product cushioni ng stgucture in keeping with the present invention is
deternmined by the height of the inner product contacting wall 24 above the
product supporting pl atforFigws7 indpasgpgetive view dfasoinerniecn sonfiguratian of the pisedng ht
of the 5 inner producf gontacting wall 24 may be less - and, in sone cases,
considerably less - than the length of the outer product supporting region
defining wall 22. Typical IKigureRBés 4 sdeytitw of the erebddiment offigetei@t contacti ng
e L b e s et e e
invention, the | eogth of tHiguren0ds a pereghiotive VOMbASH erdopistalcbnfidhirdtidn b5 Initdi@n
60% of the | ength of th& Prog.uc,t sﬁg&g{grtg p‘%gre i.on defining wall 22.
General ly, the el asti¥PESFt 8FE QRS ? YSNHRIEERG 'BYC ¥ m whi ch 't he unitary
product cushioni ng struct Wigfredf istalRle Ple@SENfurthdtéRBbAiMBNtAF Be BRBAHiA&IH bf Bglre | S
h that th i f ti f it oduct :
cheht onng. e octur oo GERRAS ol Ehede it i) sBhS et pur <o
thedt ask ﬁf absor bi ng Sho_?_*igdlﬁfldiidwfaxﬁﬁbé@&sﬁe@ti\ﬂeﬁfi@ﬁ@ﬁtE&édeﬂﬁn&h@i}ﬁigtﬁ@'ﬂﬁ,l tive
t that isint 0 that end, drop tests on a variety o
g:ﬂgog?ment 2 o:‘ SulrﬁnSt ar ;mpr duigwre Buist @?Fﬁﬁfﬁg‘éet Yigwtares _thnafI@eé‘ﬁE/% ofyp tqanpshell
present invention, hayisagudidd &'d fta F&fcBhddle \Gubieqh €8&idalinfint hrs&RT
purposes have indicated, "In each instance, the ability of the unitary
product cushi oni ng st inyentign.ewthof produst inpdasesdnd | nvention to neet all drop
test 20 standards. Those sg; I | he
product to be protected, tsihg‘ngiq‘z‘gss% egiﬂhg{vgggwg{%%gﬁ%eQBrggéﬁrg?ﬂgggHﬁga'?ny?wgeuc‘i
structure, the nat ur ecushiotingstowtues infkaeduawitighe praseat imegntiomnd so on.
Generally, a unitary product cushioning structure in keeping with the
present invention will reduce the inpact forces that are inparted to the
shock sensitive product being cushioned, to less than 100 g's. 25
Typically, a level of 50 g's to 60 g's for a drop of about 1 netre is
-obtained by unitary product cushioning structures in keeping with the
present invention. As noted, the nolding techniques whi ¢ch may be. enpl oyed
to manufacture unitary product cushioning structures in keeping with the
present invention may include drape nolding, vacuum nol di ng, bl ow nol di ng,
slush nmol ding) or injection 30 nmolding. Typically, thernmoformng is the
nol di ng process which is enployed. Any WO 01/53166 23 2 3 JUL 200g
PCT/ CA01/ 00081 nol di ng techni que, however, which may be enployed is
wel | -known to those skilled in the plastics arts, and requires no further
di scussion herein. Typical materials fromwhich unitary product cushioning
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requires otherwi se, the word "conprise", and variations such ag\ﬁﬁpumkises"
or "conprising", wll be understood to inply the inclusion of2 % St at ed
integer or step WOWRHEH of integers or steps but not to the RETEIAIEPMH of
any other integer or step or group of integers or steps. Mreover, the word
"substantially" when used with an adjective or adverb is intended to
enhance the scope of the particular characterigBic; e.g., substantially
perpendi cular-is intended to nean perpendi cul ar, nearly perpendicul ar

and/ or exhi biting charact ehieath cfFigases 09, aticeld, wpdnbrapeitine 06la prothit bdiyg suppotted
JUL 2004 24 WHAT IS CLAMED 1S, 1. A uni.tary product cushioning structure,.(
10, 50) 60, 80) for sAPPBPERRYLANEH TR LIRLRY POASFHGEre fstire confieyrpiog s
out er packagi ng cont aisi@im. said unitary product cushioning structure being
formed of a noldable resilient plastics material; wherein said unitary
product cushioning structure is adapted to provide shock absorption
protection for a sfocHBEARFD BESORIFION OF THEPRIPERR EDENIB (#g:0ns in

at least two of three mutually perpendi cul ar . djrectigns (32, 3~ sai d
uni tary product cushi oni ng?"é‘f’?}'ﬁ?‘f% ‘%‘Eﬁlm@“&‘sﬂj"%{sﬁ‘m"a‘ﬁﬁf

36) ;
ugstog tq introduce,saperpl the -
at | east one outer COmhsi¢ EREeptOint Prekridey sivuhdif@ By déstin apd ﬁ)ﬁl:ﬁ’dnﬂﬂuﬁ@ﬂ%ﬁ@duct
w th an outer packagi ng contai her in at | eastteh tg%fi rst one of said three

mut ual |'y per pendi cul aCtHHnEg: SyFfures ip kqepipg jyi BreRenh B EtioPn#ddp dntgluce the

transition section (3QdrmifRldEPdhich\PaftlchIaff embsbddtrelneast one outer
contai ner contacting wall, and having an outer surface; and a product

supporting regi onl§16) havirripieal upigans progycs codhiemingtryeiuetin Keapp@rwithhte megserin

defining wall (22), ati)eRfshlis 4O&n bM0SH Figh@dUfls if@RHed fdr LEONINA drodiRf fhe gefiral
| east one upper ridge (26) between said outer product supporting region

defining all and sai d oMinepf Whishiischownaitldc tThagatwsiof the praduet 13ris thrpaterial to the
supporting platform ( %ﬁéra%ﬁ?ﬁ@ﬁn@%%{f‘éﬁiﬁ%&éﬁiB%i?‘E!e)gcebtrlﬂzﬁ.rit W19 WGled that the

contacting wall: wherein said 0l absorbing spring tran3|g|on
section is formed i nwarafuetis aghocksenfitiye produetofiyrigansuch@riducts arm glestednic prodicts
outwardly of said;gut i | el n. sajd
i nner product comla%ti ﬁgal% %H,Ifcgl ag g‘g?é‘%i“‘{“g&%?ﬁ“ﬁ‘ g‘%h%g’g?\égbgegf%@%ﬁéagﬁp%%rt
for a product during $Heriprddoctsimight bomsénhlah®npateatastseand bthonassaniblebhélebtiohicee

mut wal |y per pendi cul at QLLESE L300 A8 JIRFLERTNARRS SBEAHERGUBRR! Y Mlks o

ns-:
platformis adapted tc?mpr ovide s?ﬁ%dk absor ption’su
during shock | oadi ng cemglick,fornsamplea second direction whicli is

per pendi cul ar to at | east §ai d.first one of é_ai d three tu‘?fhl . .
per pendi cul ar directions. [PPHCHA] CORRPREHSE O ply \‘I}‘ﬁafya'?rfj"méfﬁ E‘%‘“@L%rHFtBWi Rg
structure of claipol )kespprvaititht PREE aiventlonDcdpbrieds tROflIaNIAGT E4eR ithi&y iph@uct
wal | s (20) arranged perpendicular to each other, and said t out er

cont ai ner contacting REIemngsiuctyrs i kegping,with e resert ifygenfiqn mall eamexise ghJeast one

packagi ng cont ai ner Waugh céitfind? oRQ&TH CRAIRL0.T Gn GRE oREOfeRidh ;of WHE LisiRYy pidddct
cushi oning structure provides shock.absorption Rrotection for_a shock,
sensitive product duricH%“"é‘H’Gc‘F“?tB’éd’thfﬁ 1% & REASHSE SHRPOTting rf&ﬁ%bﬁ-nﬁﬁmqﬂ@ed at its

per pendi cul ar periphery by outer product supporting region defining walls 22, inner product
25 contactinﬁ walls 24, and upper ridges 26 formed between the outer product supporting
region defining walls and the inner product contacting walls 24. The lower pértion (as
shown in Figure 1) of the product supporting region 16 terminates in a product
supporting platform 28.
Between each outer container contacting wall 20 and the respective outer
30 product supporting region defining wall, there is a flexible shock absorbing spring

transition section or sections 30. Typically, each flexible shock absorbing spring



directions. The unitary product cushioning structure of claim1, wher ei n
there are three outer container contacting walls (?0) arrange€3 \@U[h

opposed pair the%%& Hg J ng substantially parallel to one anot

third outer contaPn&r &ontact i ng wal |l di sposed between sai d 6%‘85008% r
and bei ng perpendicul ar thereto; wherein said three outer container
contacting walls are adapted to contact three walls of an outer packagi ng
container, in which two of said three walls ar&4substantially parallel to
one another and the third of said three walls is, disposed between the first
two wal | s and is per plitionsestion }hage eprvegroniigyation ‘ulﬂtfhsﬁmh?fr@ﬂsetquwetbme
provi des shock absor phitaardRfad ﬁoarylf%tﬁa@spactm%ﬁ!&asmt;uw&nﬁr Htrdesif Mgtvﬁng
shock | oadi ng conditions. i'n thrée nutual per pendi cul ar directions

uni tany product cushi &hing structure of cI al m | ~wherein there are four
outer container contactingopelsk %f&lwlsuﬂ{ ’Elﬁ‘&grﬁgtuéll} ﬁe\ﬁﬁn&l&ﬂ&l—%‘%& 398'34{ 2nd ﬂﬁ{rgOf
so that said opposed pairs of outer contai ner contacting wa

substantial |y paral | efhomy igrieunde Frpresensing “Xaragist { Woapai and “(Zf -amast GISPeCtWely
contai ner contacting Ladly WS 78 AR Skt HoRRtedGEanl QM bdudt cBin dal
packaoi na cont ai ner a??éaingéd i-n the for]m of a recatngng agﬁ&erce%);l/ sfgg‘ﬁ e
cushi oni ng structure pykgeniepsitthoprseatismnpen oartiprlanyeaqonfigurstion sechab thetshown
sensi tive product durifigshpeky L@&%@ﬁu& Lol e

per pendi cul ar directi onsg The usnl tary ggﬁlct C sh} on?értllgjhrl gﬁ‘%@%@ L%fealof]% im
| . wherein said at | eithst theﬁ&”-amsmah@‘u’_” 209 dg@nding en ti@@mmtmrm eibivh detouteg
wal | is downwardl y, di 40 h praovides. an
out er packagi ng cgonta %g% % g’f pﬁ%vhzb&lrjtﬁ %%h%@l’f %AQEVS et |°g’rtlsl 'Ir%s‘gpwfve ugita@f
to contact a surface prfodmucubloemgpmmmghm@hmnplmeder in a direction aligned
with said at | east one out ont.ai ne t.actimng wal | a endi cul to
said at |least first one ofﬁ uzigsd?t ﬁ&geﬁrﬁgf[ag aﬁl %/Adpgifpear?gl ?rloar aiFedtto @?’66.
The unitary product ccmbndumrmgflégurubuWammarc]Hawmeﬂ,;nWféhguresaladdatitwiﬂast

one outer container cgn dl irecte erein an
outer packaging cont a?n;éﬁl%{:tl&%ﬁeav@e sr%‘ﬁ“sﬁ??? SF(rﬁ‘ﬁgra'ilsénoﬂrs%‘{}ﬁoﬁsgg) e\é\%exgzﬁiiae%w
cushioning structire thebbt(nm&d@ewcift}mlmfeaamtahieradmaatiﬁgeuvalnaokaasﬂongacth&xitHeEr
in a direction aligned wth east .one, ou cont ai per cqntactin
wal | by at |east a pog‘ﬁ“&ﬂ"'i‘ﬁg’ gﬂ?"@?‘“é%‘f’f’&%"&“&]"mg’%‘{"&e?tF nmréprg ‘(‘féR“Smegg
absorbing spring trangthictugsd i ReepingWith/the fragent! vermtiol, WillOKERdcussb® i @Ektdd Aetail
structure of claim1, wherein an outer packagi.ng container contacting
surface (=12) is provl‘ﬂ%"(ﬁtc'f or said cushioning structure to contact a

surface of an, outer packagf@ifing ) tighiQl sév@raﬁslf@hf @i%ieﬁ&s%ﬁ@@'ﬂ%@%@kentﬁe
said at least a first one of said three nutual %lﬂf per pendi cul ar directions

by at |east a port% one'B‘P°dE‘ﬁ@t819t”§rm%‘EFrﬁ‘%% agg thy E‘&'F%kl%@ﬁﬁﬂmckwﬁ]d@@?%i‘ ng
SIO“ nglt r?nSItLI on SeCEh'aﬂﬂeré%@%apzlu?r&ecitxéém&?e][xm@ihg&%orﬁ ?Qbrﬁ%‘tﬁgs:tt%nrs’é@tio&ﬁ ﬁ)dOf
claim urther conprising at |east one flexible join bet ween sai

at | east one inner gP ershde ne@hwéﬁomnrﬁgfpmwwamoetamer %ﬁ@@u‘@t‘”aﬁ%pﬁwﬁﬂh@mﬂ
platform 9. The unitafyaRt Q&Hé\cttmé:%hbgq 'aﬂccﬁf{tl%%rs Wefve@l efhfMhd flexible shock
conprising at least t~o tlzxible Shock absorbing spring transition sections
( ~0) between said at absevézmsmt@ml@cmse@mmaii(he%e@&mmr:tnquhgdmnhceamatsealedstat
| east one outer du

| east one outer Sont apiedt YROME!BMcl SR HELLIAR et 22T BE BB Bl Bl
said at least two fl emﬂngteekhmédmm@msm rase smrlengfduscamsstdpsém mtlbodscnbw.
one 2 3 JUL 200 2 Preugtbi R bR b 5 W ek protE S B8y B8 CalH iR
formed in at | east twalﬂ)&ztllpwmbrgteaertﬂes&paymdetdereﬁora‘ gmm:ahmﬂdabsorﬂmyg;aotectxon
stiffening rib (72) e i bet | east one outer container
contacting wall and séﬁgﬁg’{%gaﬂz’t Mvgc%éoaoﬁ’ %o c}m Bhuct supporting region
defining wall. 1130 The uniYaagotlmadbmﬁm@msﬁcrmWamgag,torumtcuﬁseshm hiréigunsz and
wherein there are fro <vo to, fqur outer _prod tin

def i ni n?rb wal | fs t he sgn%nhenpua%cgrlr %\‘;rﬁ:ﬁﬂﬁtp oggﬁbecff}g’f) f@gﬁguﬁc@% a&&ﬁ hl&?‘aﬁ?ﬁe
sane nunber of upper ridges, a efining a corner, rivo coners, or four
corners. respectively, of said product supporting region; wherein a portion
of each of said outer product supporting region defining walls,



of each of said inner product contacting walls. and of each of said upper
ri dges, i'n each region where said upper ridges intersect, is &ﬁad%fﬂﬁed
(76); and wherei woonssles (78) is foinmed in each said chanf er edeciegio®o0s1
bet ween the respective outer product supporting region dzfining walls ahd
I nner product contacting walls. 12. The. unitary product cushioning
structure of claim1l) wherein said unitary proggct cushioning structure is
t hernof ormed from sheet plastics material, and wherein the conpression

strength of the nol de@omithd ehidodilentd 6f 4y BT the PdvibhEFiBRYs thit hawtebd 9 Tarld®cussed,
w~i thstarid shock forces, varjes as . a function of the thickness of the

t her mof or Tri abl e sheet® {heta e depth i the predugt SBPRORHIECIFEIOR & Orvis | lers fhamin; th rother
product cushi oni ng st ehigAdtiendasecBainllyl RNINBY edriglhss s Hoes WAl hakygRb pguc!

cushioning structure of claiml; wheréein the conpression strengt ‘

nmol ded ttnitar<~ strulmngr produgtgontecsing mialls 24 isaghiotten than inotheiemhedimants pteyivisly
forces; varies as g fyRaldanMbedvbiS Wik Beatid, g k
absor bi ng spring trans{gﬂson sgce'toi on fo%mgé | nng%?tggdnﬁrag%ﬁ{??aﬁ#fgf:@éﬁe&%%%Ct
cushi oni ng structure ¢4t thehwitary prodycycyshigning strustizmentynpigaliyt retbdrmpforroéd Tomi m

|, ~herzin said inner ameg%zﬁériaﬁ(g@%?t% | AGeriRd df tl@%ﬁité}y FBWc?éLHﬁlggng structyre takes
I fori cf ng sard

configuration with a pluralin~o es (90) extend bet ~een
product supporting pl auamwanpearpnse suchds hpshewn indiggure 6. ~. The uni t ar ~~ product

suppor ting? cushioning st rﬂﬁt}tﬁgr?)x?cfal Shidledbal of (HEh iﬂ?odﬁt@i alshioﬁinéstchH{f%gEﬁxg

28 flexible shock absorbing spring transition secti‘on 1s curved, w
di rection of sai dlur pesdntinmentionissimmallinyFigures %a8and fr Bere takerneqdqee 60 is iswatedr

poduct, suppor 19, o i JEARLACA ey Sy ipinfhofcth e
outer product supporting region defining walls 22, two inner product contacting walls
24, two upper ridges 26, and one product supporting platform 28. Two flexible shock
absorbing spring transition sections 30 are shown. Asnoted in Figure 9, a corner piece
15 50 would be placed at each of eight corners ofa typical rectangular product 12, for
product cushioning and shock absorbing protection when the product is placed in an
outer packaging container, during shock loading conditions.
It will be noted in Figure 8 that an embodiment of any unitary product
cushioning structure of the present invention may be such that the flexible shock
20  absorbing spring transition sections 30 do not extend below the bottom edge 40 of the
outer container contacting walls 20, as they do in the manner illustrated previously in
Figures 2 and 3. This feature will be discussed in greater detail, hereafter.
Turning now to Figures 10, 11, and 12, a general end piece configuration 60
illustrated. Here, there are thrge outer container contacting walls 20, which are
25  arranged with one opposed pair being substantially parallel to one another, as can be
seen in Figures 10 and 12, The third outer container contacting wall 20 is disposed
between the opposed pair, and is perpendicular to them, as can also be seen in Figures
10 and 12.
Examination of Figure 10 will indicate that, with a rectangular shock sensitive
30 product 12, four end pieces 60 are required to provide shock absorption protection

during shock loading conditions.
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a specific examiple, various models of laptop computers: piight differ slightly in their
configuration, depending on the specific options being provided in the respective
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models, but cach has the general configuration and dimensions as any other laptap
computer in the same family of models.
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is formed between the inner product containing wall 24 and the product suppbrting
platform 28. Typically, the flexible joint 70 is formed at the intersection of each inner
product containing wall 24 with the product supporting platform 28. The flexible joint
provides additional shock absorbing protection for a product 12 (or 83) when in place
in the unitary product cushioning structure according to the present invention.

Some embodiments of unitary product cushioning structures in keeping with
the present invention may be formed in- such a manner that the flexible shock
absorbing spring transition section 30 is formed in at least two portions, each separated
one from another by a stiffening rib 72. Such structures are shown, for example, in
Figures 1, 2 through 6, 10, and 12.

It has been noted above that a purpose of the unitary product cushioning
structure of the present invention, in any embodiment, is to provide shock absorbing
protection for a shock sensitive product, when placed in an outer packaging container.
It has been described that any unitary product cushioning structure in keeping with the
present invention is formed of a moldable resilient plastics material.

Typically, unitary product cushioning structures in keeping with the present
invention are thermoformed or vacuum formed, but they might in some circumstances
be molded using other plastics molding techniques such as injection molding or blow
molding or slush molding.

In any event, it is a purpose of the unitary product cushioning structure to
provide shock absorption protection in at least two of three mutually perpendicular
directions. Those directions are noted, for example, in Figure 1, as being “X”, “Y”,
and “Z”-axes.

Obviously, any outer container contacting wall 20 will provide éontact with an
outer packaging container in at least one of the three mutually perpendicular directions
— it being considered and assumed that, in all instances, the outer packaging container
is essentially rectilinear in configuration. _

An edge piece in keeping with the present invention is not specifically .

illustrated, but it can be determined by an examination of any of Figures 1, 4, 5, 6, 10,
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10968 ( ) -1 SSLO%&. () - ymr\esar@éu@c?r)tacygg wall 24, a single upper ndge 26, and a product supporting

platform 28.

5 Assume, for example, that such a structure comprises the defined components
as discussed immediately above, and is that which is at the lower right side of the
embodiment shown in Figure 1. Obviously, the inner product contacting wall 24 will

provide shock absorption support for a product during shock loading conditions in at

least one of the three mutually perpendicular directions; if the assumption is made, as-

10 discussed immediately above, that would be in the “Y”-axis. Moreover, the simple
structure described immediately above also provides shock absorption support in a
second direction, due to the presence of the product supporting platform 28. That
second direction is, therefore, in the “Z”-axis, and that axis is, by definition,
perpendicular to the “Y™-axis.

15 Shock absorbing protection is provided at least by the presence of the flexible
shock absorbing spring transition section 30. Obviously, if the shock load is in the
“Y”-axis, the flexible shock absorbing spring transition section 30 will momentarily
collapse in a direction towards the outer container contacting wall 20. If the shock
load is in the “Z"-axis, then the flexible shock absorbing spring transition section will

20  also flex as a consequence either of the contact between it and the outer packaging
container at the surface 42, as shown in Figures 2 and 3, for example; or as a
consequence of the reaction between the flexible shock absorbing spring transition
section 30 and the bottom surface 40 of the outer container contacting wall 20, as
shown in Figure 8. '

25 Accordingly, in its broadest sense, the present invention is adapted to provide
shock absorption support for a product during shock loading conditions in at least two
of the three mutually perpendicular directions, due to the inner product contacting wall
24 providing shock absorption support in one direction and the product supporting
platform 28 providing shock absorption support in a second direction which is

30 perpendicular to the first direction, as a consequence of the presence of the flexible

shock absorbing spring transition section 30.

9
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For example, referring to Figure 9 (as well as Figures 7 and 8), it can be easily

5  seen that the presence of the two outer container contacting walls 20, and the

associated structure as illustrated and discussed above, is such that shock loading in

any of the “X”, “Y”, or “Z"-axes, will be at least partially absorbed by the unitary
product cushioning structure of the present invention.

Likewise, the end piece configuration of Figures 10, 11, and 12, is such that

10 shock absorption protection for a shock sensitive product will be provided ih all three
mutually perpendicular directions. The same holds true, of course, for the end cap,
tray or cover, or clamshell configurations of Figures 1 through 6, 13, and 14.

In some particular configurations of the present invention, as illustrated in
Figure 8 for example, the outer container contacting wall 20 is downwardly directed

15 and has a bottom edge 40 which provides an outer packaging container contacting
surface for the cushioning structure to contact a surface of an outer packaging
container. That contact is, of course, in a direction which is substantially aligned with
the outer container contacting wall 20, and is perpendicular to at least one of the other
mutually perpendicular directions. For example, contact between a surface of an outer

20  packaging container with the outer container contacting wall 40 might be considered
in Figure 8 to be in the “Z”-axis; and that direction is perpendicular to either (or both)
of the “X"-axis and “Y"-axis, in respect of which shock absorption support for the
shock sensitive product during shock loading conditions is being provided by a
respective inner product contacting wall 24,

25 In other embodiments of the present invention, for example in tray
configurations which might be derived from one or other of the portions 82 and 84 of
the clamshell configuration 80, the at least one outer container contacting wall 20 is
upwardly directed. In that case, the outer packaging container contacting surface is
provided by at least a portion of the outer surface of the flexible spring-transition

30 section 30, in the manner as illustrated otherwise, for example in Figures 2 and 3.
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which is perpendicular to any of the product contacting surfaces 24.
In any embodiment of the present invention, but as particularly illustrated in
Figures 11 and 12, a portion of each of the outer product supporting region defining
walls 22, a portion of each of the inner product contacting walls 24, and a portion of
10 each of the upperridges 26, méy be chamfered in the region where the upper ridges 26
intersect. This is shown, for example, in Figures 11 and 12, at 76. A web 78 is formed
between the respective outer product supporting region defining walls 22 and the inner
product contacting walls 24, in the chamfered region 76."
The purpose of the chamfers 76 is tb provide additional flexibility for the
15 unitary product cushioning structure of the present invention, particularly when the
shock load is directed towards the produci supporting platform 28.
Obviously, the product supporting platform 28 may be .conﬁgured so as to
receive a product having a predetermined configuration. An example is, of course, a
recess 86 which is formed in the upper portion 82 of the clamshell structure 80, as
20  shownin Figure 13. However, any particular configuration can be providecj; it being
recognized that, in such circumstances, the specific unitary product cushioning
structure is being manufactured for use with a specified shock sehsitive product.
Indeed, most unitary product cushioning structures in keeping with the present
invention are particularly designed and molded so as to accommodate a particular
25 shock sensitive product.
Typically, as can be seen in many of the Figures of drawings herein, each outer
container contacting wall 20, each outer product supporting region defining wall 22,
and each inner product contacting wall 24, may be sloped inwardly and upwardly.
This permits similar unitary product cushionin g structures in keeping with the present
30  invention to be stackable. This feature is useful when, for example, unitary product

structures of the present invention are thermoformed or otherwise molded in a factory
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' Particularly when the unitary product cushioning structure of the present

' invention is thermoformed from a sheet plastics material, the compression strength of

the molded unitary structure, and thereby its ability to withstand shock forces, may

vary as a function of the thickness of the thermoformable sheet plastic material, from

10 which the molded unitary product cushioning structure has been thermoformed. For

example, similar designs of unitary product cushioning structure manufactured from

thermoformable sheet plastics material having an initial thickness of0.080 inches will

vary considerably from those manufactured from thermoformable sheet plastics

material having an initial thickness of, for example, 0.100 inches, or 0.050 inches. The

15 decision is, of course, determined as a matter of the knowledge of the designer and of

the purchaser, of the end purpose to which the unitary product cushioning structure

will be put. Obviously, shock sensitive products having the same size but weighing

two or three times as much as other shock sensitive products will require unitary

product cushioning structures which are thermoformed from thicker sheet plastics

20 - materials.

Tt will be noted from the drawings that each flexible shock absorbing spring
transition section is curved, and the direction of that curve is outwardly and away from
the respective outer product supp\érting region defining wall 22, to which it is adjacent.
Moreover, the compression strength of the molded unitary structure itseif, and thereby

25 itsability to withstand shock forces, may also vary as a function of the width and depth
— in other words, the amount of curvature — of each flexible shock absorbing spring
transition section 30.

.Still other factors affecting the compression strength of the molded unitary

product cushioning structures of the present invention are determined by the presence

30  orabsence of stiffening ribs 72, chamfers 76, and flexible joints 70.
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— than the length of the outer product supporting region defining wall 22. Typically,
the length of the inner product contacting wall 24 is in the range of 10% to 80% of the
length of the outer product supporting region defining wall 22; and, in many
embodiments of the present invention, the length of the inner product contacting wall
10 is less than 60% of the length of the product supporting region defining wall 22.

Generally, the elasticity of any plastics material from which the unitary product
cushioning structures of the present invention are manufactured, is such that there is
no permanent deformation of the unitary product cushioning structures of the present
invention, when they have been put to the task of absorbing shock loading so as to

15 protect the shock sensitive product that is in them,

To that end, drop tests on a variety of embodiments of unitary product
cushioning structures in keeping with the present invention, having differing sizes and
being intended for different purposes have indicated, in each instance, the ability of the
unitary product cushioning structures of the present inventién to meet all drop test

20  standards. Those standards vary from case to case, depending on the product to be
protected, the size and nature of the product cushioning structure, the nature of the
outer packaging container, and so on. Generally, a unitary product cushioning
structure in keeping with the present invention will reduce the impact forces that are
imparted to the shock sensitive product being cushioned, to less than 100 g’s.

25 Typfcally, alevel of 50 g’s to 60 g’s for a drop of about 1 metre is obtained by unitary
product cushioning structures in keeping wifh the present invention.

As noted, the molding techniques which may be employed to manufacture
unitary product cushioning structures in keéping with the present invention may

include drape molding, vacuum molding, blow molding, slush molding, or injection

30  molding. Typically, thermoforming is the molding process which is employed. Any
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10! 1910% & () -3l 109% & () - Bybirpbreatgrials from which unitary product cushioning devices of the present
invention may be molded include low density polyethylene, high density polyethylene,
5  polyvinylchloride, PET, polystyrene, nylon, polypropylene, and appropriate mixtures
and co-polymers thereof. However, it will be understood that the above list of
materials is intended to be illustrative but not exhaustive,
' There has been described a variety of unitary product cushioning structures,
each of which is in keeping with the principals of the present invention. Other
10 modifications and/or alterations may be used in the design and/or manufacture of the
apparatus of the present invention, without departing from the spirit and scope of the
accompanying claims.
Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise", and variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not to the exclusion of any other integer or step or group
of integers or steps.
Moreover, the word "substantially” when used with an adjective or adverb is
intended to enhance the scope of the particular characteristic; e.g., substantially
perpendicular is intended to mean perpendicular, nearly perpendicular and/or

exhibiting characteristics associated with perpendicularity.
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cushioning structure being formed of a moldable resilient plastics material;

wherein said unitary product cushioning structure is adapted to provide shock
absoz-ption protection for a shock sensitive product during shock loading conditions in at Jeast
two of three mutually perpendicular directions (32, 34, 36); |

“said unitéry product cushioning structure beingcharacterized
by:

at least one outer container contacting wall (20) for providing contact '
with an outer packaging con.tainer in at least a first one of said three mutually perpendicular -
directidris; '

_ a flexible shock absorbing spring transition section (30) formed

inwardly of said at least one outer container contacting wall, and having an outer surface; and

a product supporting region (16) having at least one outer product supportiﬁg
region defining wall (22), at least one inner product contacting wall -(24),_ |
at least one upper _ridgé (26) between said outer product supporting region defining
wall and said inner product contacting wall, and a product supporting platform (28) extending
inwardly from said inner product contacting wall; |

wherein said flexible Shock absorbing spring transition section is formed inivardl}'
of said outer container contacting wall and dutwérdly of said outer p_roducf support region
detining wall, '

wherein said inner product comacting'waH is adapted to provide shock absorption
support for a product during shock loading conditions in at least one of said three mutually
perpendicular directions; and | |

wherein said product supporting platfo.rm is adapted to provide shock absorption
support for a product during shock loading conditions in a second direction whicli is

perpendicular to at least said first one of said three mutually perpendicular directions.
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whereby said cushioning structure provides shock absorption protection for a

shock sensitive product during shock loading conditions, in three mutually perpendicular
directions. '
5. The unitary product cushioning structure of claim 1, wherein there are three outer
container contacting walls (20) arranged with one opposed pair thereof being substantially

paralle!l to one another, with a third outer container contacting wall disposed between said

opposed pair and being perpendicular thereto;

wherein said three outer container contacting walls are adapted to contact three
" walls of an outer packaging container, in which two of said three walls are substantially parallel

to one another and the third of said three walls is disposed between the first two walls and is

perpendicular thereto;

whereby said cushioning structure provides shock absorption protection for a
shock sensitive product during shock loading conditions, in three mutually perpendicular

directions.

4, The unitary product cushioning structure of claim 1, wherein there are four outer
container contacting walls (20) arranged in two opposed pairs thereof so that said opposed pairs
of outer container contacting walls are substantially parallel to one another, and said two pairs of
outer container contacting walls are adapted to contact four walls of an outer packaging container
arranged in the form of a rectangle; o |

whereby said cushioning structure provides shock absorption protection for a
shock sensitive product during shock loading conditions, in three mutually perpendicular

directions.

The unitary product cushioning structure o claim 1. wherein said at [east one

n
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container contacting wall and perpendicular to said at least first one of said three mutually

petpendicular directions.

6. The unitary product cushioning structure of claim 1, wherein said at least one
outer container contacting wall is upwardly directed; and

whef¢in an outer packaging container contacting surface (42) is provided for said
cushioning structure to contact a surface of an outer packaging container in a direction aligned
with said at least one outer container contacting Wall by at least a portioh the outer surfaée of'said

flexible shock absorbing spring transition section.

7. The unitary product cushioning structure of claim I, wherein an outer packaging '
container contacting surface (42) is provided for said cushioning structure to contact a surface of
an outer packaging container in a direction perpendicular to said at least a first one of said three
mutually perpendicular directions by at least a portion of the outer surface of said flexible shock

absorbing spring transition section (30).

S. The unitary product cushioning structure of claim 1, further comprising at least
- one flexible joint (70) between said at least one inner product containing wall and said product

supporting platfofm.

9. The unitary product cushioning structure of claim 1, comprising at least two
flexible shock absorbing spring transition sections (30) between said at least one outer container
contacting wall and said at least one outer prodﬁct supporting region defining wall;

whereby said at least one outer container contacting wall is discontinuous between

each of said at least two flexible shock absorbing spring transition sections.

10. The unitary product custioning structure of claim 1, wherein said at least one
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four cormers. respectively, of said product supporting region,

wherein a portion of each of said outer product supporting region defining walls,
of each of said inner product contacting walls, and of each of said upper ridges, in each region

where said upper ridges intersect, is chamifered (76); and

wherein a web (78) is formed in each said chamfered region between the
respective outer product supporting region defining walls and inner product contacting walls.

12 The unitary product cushioning structure of claim 1, wherein said unitary product

cushioning structure is thermoformed from sheet plastics material, and wherein the compression
strength of the molded unitary structure, and thereby its ability to withstand shock forces, varies
as a function of the thickness of the thermoformable sheet plastics material from which the -

molded unitary product cushioning structure has been thermeformed.

13. The unitary product cushioning structure of claim 1, wherein the compression
strength of the molded unitary structure, and thereby its ability to withstand shock forces, varies
as a function of the width and depth of each flexible shock absorbing spring transition section

formed in said molded unitary product cushioning structure.

14, The unitary product cushioning structure of claim 1, wherein said inner product
contacting wall has a convoluted configuration with a plurality of ridges (90) extending between

said product supporting platform and said upper ridg'e'

3. The unitary product supporting cushioning structure of claim l.wherein said
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flexible shock absorbing spring transition section is curved, with the direction of said curve being

“outwardly and away from the respective outer product supporting region defining wall.



