WD 01/ 53166 PCT/ CA01/00081 1 UNI TARY PRODUCT CUSHI ONI NG STRUCTURE FI ELD
OF THE INVENTION: This invention relates to product cushioning devices for
use in paetiagsigs shock sensitive products. In particul arpCctiaoi/enegnt i on
relates to re-usable or recyclable product cushioning devices which are
made from plastics material, and which may 5 have several different

enbodi nents i ncluding corner pieces, edge pieces, and end caps. Each of

t he enbodi nents of the present invention conprises a unitary structure
which may be nolded froma plastics nmaterial using a variety of nolding
techni ques. BACKGROUND OF THE | NVENTI ON: 10 The use of product cushioning
devi ces for shock sensUNITYARY RRODUOTSCUSHIONING'STRUGTRUREY€ar s.

Typi cal Iy, cushioning for shock sensitive devices conprises a nunber of

di fferent approaches, each of which nay have its own particular advantages
and/ or di sadvant ages. For exanple, it has been known for many years to wap
shock sensitive or 15 delicate devices or nerchandise in tissue paper, and
to cushion the products with |oosely balled tissue paper. Another use of
paper has beenpspi pAIETIPRPSVENTIONXCEl sior. A nore el egant approach has
been to use bubble-pack, which conprises a sheet material having a .
plurality of cont ai hbdilgbhhbreslatds taprodhcicnadortingdeiaes fohnsetih packagimgishadkh

whi ch has been used for nmany years has, been the yse of a pluralit
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devi ces. Standards were WO 01/53166 PCT/ CA017 00081 2 dev
accept ance of cushioning devices, including drop tests and the like, to

determne if such devjces uld protect the shock sensitive product from
shock BACKGROUND OF THE INVENTION: P

10 The use of product cushioning devices for shock sensitive products has been

~ known for many years. Typically, cushioning for shock sensitive devices comprises

a number of different approaches, each of which may have its own particular
advantages and/or disadvantages.

For example, it has been known for many years to wrap shock sensitive or

15 delicate devices or merchandise in tissue paper, and to cushion the products with
loosely balled tissue paper. Another use of paper has been shredded paper, or
excelsior. A more elegant approach has been to use bubble-pack, which comprises a
sheet material having a plurality of contained bubbles of air formed therein. Another
approach which has been used for many years has been the use of a plurality of discrete

20 molded foamed polystyrene pellets, sometimes referred to as “peanuts” in the industry,
to fill around a product in a container.

As the requirement for better packaging and cushioning became more
demanding, for example with the introduction to the market of complicated and
expensive electronics devices such as computer monitors, and more particularly

25 notebook computers, printed circuit boards, and the like, the requirement arose for

more sophisticated and better shock absorbing cushioning devices. Standards were



accel eration greater than the product's fragility level - typically, from
20 g's to 100 g's. This has given rise to the use of such products as
honeycomwe@ar/stie@ar d, and 5 particularly foaned pol ystyr ereT/Choromesi

pol yur et hane, foanmed pol ypropyl ene, or foanmed pol yethyl ene. Fl exible foam
devices are well known for use as corner pieces or edge pieces. Likew se,
f oamed pol ystyrene products - which are nore rigid - are also well known
for use as corner pieces or end caps; and %ery often, they are product
specific in that they are particularly nolded having a specific

confi guration feycleped fon@cpptancenfgushioring devigasomalsdingdroptesisraat! theddeteer |

flexible f hi oni. i ces, f | yst hi.oni
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cushi oning devices, tend to be quite bulky, and are usuallg iscarded with
t he packagi ng cont ailhésrhas gixgnirish ta thetupeopiush pradupigss beegycembspetboarihande ar e

very few specific. r ing,depots that are set .up for either flexible
{oam or espect AL BEY JorFL REBR Eneo RonBl ety imE, bRfprory iy o

foamed pol ysty Fedngedaittlyciigasmd Miple Fihddigees arn0dll RIRIVa fr ive Dok RS priees-
Its re-usability may be provided for, particularly as general corner

pi eces, if theyredgeaniecesi hikeavise, framed pohysbiuoe pedusis i whishdrempss: rigidt are

unl ess such foaped | ystyrene cushioning 20 devices are bei used in a
cl'osed shi ppi nd By NfRE G of Fo e pERgarL T oPhRSER B8 R Bfdkfer
foaned pol yst ykpaefi€ HSRhOMb SredRvii iyt BHded Balfg MBHYcifiE B RIr&ionddd usdd0
not maintain their integrity very well once they have been used and renoved

from the IPackagihregpasertlai predudtn whi ch they are shipped. Mre el egant

cushi oni ng devi ces have re recentl ntered the ket 25 i Si
different types of BEENICHBPAREVS: IitleRam cshipRige SRUFTS. HidnimedpoFRoaEnDs

whi ch are. cl osgds3ddiNCHAVIES, MRindhredj@atfit.| TRAe Wil vl reQfonRirhiahatd@sditis e
such structures are inflatable, some are closed, and sonme may be open to
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WO 01/ 53166 PClip @adirheo 8dibleXopnaa astesialy phlyatyranh@sshicidsg devieas; amdyda aagt el y
above, al t houg gvciar;[t,s fogr%gd })glygtgrie%g arlld fg];mgqgéj polyurethane cannot generally be recycled. Its
re-usability may be provided for, particularly as general corner pieces, if they remain
intact, or as product specific end caps; but, unless such foamed polystyrene cushioning
20 devices are being used in a closed shipping system, they will not be recovered for re-
use. Moreover, foamed polystyrene cushioning devices tend to be very frangible, and
do not maintain their integrity very well once they have been used and removed from
the packaging container in which they are shipped.
More elegant cushioning devices have more recently entered the market,
25  comprising different types of blow-molded or other plastics shell products, most of
which are closed structures which are filled with air or other gas. Some such structures
are inflatable, some are closed, and some may be opeh to the atmosphere but are
formed of arelatively 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



at the present tinme. As wll be discussed in greater detail hereafter, the
present invention also provides a recyclable and re-usabl e product
cushi oni o desitee whi ch has a unitary 5 construction andpCecChor/emesi of a
plastics nmaterial. 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, or an end piece. However, the present invention does not
present a closed structure, such as a nunber  of prior art devices which are
di scussed hereafter; rather, the present invention provides. a product
cushi oni ng devP8ugEsegh 3 hopp desgriRed Hamnediatelygapore althaughdts use isthiite lmytrdyr e
nmeans t hat progHﬁE cushigni ng devices in keeping with the present

i nvention may be gPored in much smaller storage volunes than previously
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per pendi cul ar axes shoc sorption ‘protection Is requir
vertical, fronheioaftidrackherahdpssaheiriventsirgovides apstuaebddonirpnievied whick is
present invention, apart from edge pieces, shock absorbing protectjon for a
product id0 prevehdbef if maype St?ﬂ‘raé%- ﬂﬁ‘ﬂif&ﬁ‘l“? Hed s et PEqugt cughioamg dsices b
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MATTHEWS et al . I rect ration i1sol atiorr device

whi ch, however thansrévabusiyninap vt een réxpiited at iheCast@eroatskigping varelgnise MWhaear
container. Rather, this device is a resilient and inflatable |jacket
conprising a prhgrripdugs ipfassosiatine Math wiige thefpradyct prsdiqringideavigss o€ theHiressnt s 30
adapted to hold a gas er_Rress i i r a
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m ssile sqsas ygerPihe\préticacsamingdddlioss At dgamh bd Salkal ferreq@abifity)@F even

t herefor.
roughly cut or chopped up for recycling of the material.

All embodiments of the present invention, as described in greater detail
hereafter, provide cushioning and shock force absorption and/or transmission, and thus
shock absorbing protection, for whatever product they are being used with, in at least

20 two of three mutually perpendicular axes for which shock absorption protection is
required — vertical, front-to-back, and side-to-side. In most embodiments of the

present invention, apart from edge pieces, shock absorbing protection for a product is

provided in all three mutually perpendicular directions.

25 DESCRIPTION OF THE PRIOR ART:
United States patent No. 2,874,826 issued to MATTHEWS et al. is directed to

a shock and vibration isolation device which, however, is not intended for being
incorporated in a rectilinear container. Rather, this device is a resilient and inflatable
jacket comprising a plurality of chambers, made of a rubberized fabric which is

30 adapted to hold a gas under pressure, and which will be wrapped around a shock



GOBAN United States patent No. 3,294,223 teaches a nolded plastic corner
pi ece having the configuration of a triangular polyhedron which is either
rounded avoobsfib@ttened at its apex. The purpose of the cpeveroBUpPPDrt i S
to entrap air between the nolded plastic corner piece and the corner of
the carton into which it is placed. United States patent No. 4, 905, 835
issued to PIVERT et al. teaches inflatable cushion packagi ng wherein a
plurality of chanbers are inflated so as td provi de cushi oning which w ||
absorb shock and thereby protect a shock sensitive product 10 |ocated in
the centre of PHWItEEMAIsech TR idrthmissde whias Ho hreVidap sbosk pad ditspigtber s

may be inflate J r eir hardness, may be controlled. FOOS et
al. United Stagggﬁ%gféﬂgﬂﬁé&m§$§26,543 t eaches a packagi ng structure which

i ncl udes both a pl atG@BAN{ADTited Gtatediphtent Nl 8YR9H|22p adadchesm mulded @ladtié B&ner
sidewal | portion forns an enclosure_around the platform portion.

Essential |y, tRiesepryagie coafigyation efpitrisggular pphyhedrasy which eeidereanaded pias
bot h i nner and f - @lne j cl:l he
'nboar d war i Sareri Bepfed bR RelP R sy Bl s OB E ALk Bl cBR e 0

pl at f or m porti awldwl gasticherder pigtd andatht icoiner aft tha cap@cnfo whidh sitiapeedibove t he
| oner edge of the outboard wall. Shock absorbing formations - typically,

notches - are for r’réhli‘?ﬁ Staffs Pfertie: D8 brisyred { il Ve Fefle et 4 teachga idlatabie hes
RO e T

| oaded and then un t hen un e notc
return to its oushgertiag whivhpeilbatdotashoak aad bharebyt prpteet & olhetk sewsitihe ptoduct

deteriorating. However, in order for the elasticity to exist, a nmateri al
with a hilgh déesakd 1@¥he§@mtf@rﬁé@%ﬁ%{%f@erb@%awmtw%licbweﬁwlowhke phadheral s
hi gh density ( t. t I.T i nboard wall is
shorter than t e&ﬁﬁfﬁ%%gg%nggnagpﬁfﬁ%%géﬁggkﬁgi%h$a%g§ﬂg§ to Foos et al. is

Uni ted States patentFOWS era 3HHied FatesTputent Noas 206,548 Racleeaphci@igihegSiraened |
structure which forns an encl osure around a platform portion. However, the
teachi ngs of t Whichhacludes batk a Phdioreertieandsssidevit] parden. vdieeik the sderalt hat
may not deformar. ¢ ress. the shock.l.o ormat.i ons. - t. otches that are
30"l scussed | HOUIE PEGR o0t OFus 400k LR BioskPRTPH L Rasenlifth DS B3GR A
openi ngs Wi ch en@egydrdfatfRm. aoklsrpehRhhd Both aier ld aierfvllstiecl £t ganed ©f

conpressed air beneath the WO 01/53166 PCT/ CA01/00081 5 package when the
package is subjadridge secthpakd thsaobangd wall is miatively slatter Tas slee @vboaag siab|sach
that the platform portion holds the fragile article at a specific distance above the lower
edge of the outboard wall. Shock absorbing formations - typically, notches - are
formed in the bridge portion of the sidewall. These notches have a degrée of elasticity
20 such that, when the packaging structure is loaded and then unloaded, or shocked and
then unloaded, the notch will return to its original shape and can absorb multiple loads
without deteriorating. However, in order for the elasticity to exist, a material with a
high degree of stiffness must be used - typically, that material is high density
polyethylene. The patent requires that the inboard wall is shorter than the outboard
25 wall.

Another patent issued to Foos et al. is United States patent No. 5,385,232. This
patent also teaches a sidewall structure which forms an enclosure around a platform
portion. However, the teachings of this patent also address the issue of light shock
loads that may not deform or compress the shock load formations - the notches that are

30 discussed in the previous Foos ef al. patent. Here, the concept of openings which

provide for collapsibility and allow for the release of compressed air beneath the



openings may be located in the platformat various |ocations, and nmay have
a variety of shapes. Still, like the other Foos et al. patent, the

t eachi ngwa@otdsylected to the use of inboard and out board matricaoraeosel | as
the use of the shock formations (the notches) 5 that have an elastic
characteristic. MOREN et al. United States patent No. 5,515,976 teaches a
structure which has side flanges that are adapted to contact all sides of
an end portion of a fragile article, and Is thus configured as an end cap.
There are a nunber of protrusions _disposed throughout the sidewalls to
support the ar Ppckage Wheidhepackaggissibicchwsbockdpaling edntredycad t Hieseslepgible  as

a neans to abs . . . i enty | rovi ded
Withat | eact SRAEIE telBERed ilfe BREOATR: BiohllotaRdHs i hy BLAS aRER
| ongi t udi nal | efgiaPenfStilliké ha@itee Fasd éral atchwdhd Rhdhigdis gatasd fo the asesf t o

DICKIE et al., United States patent No. 5,626,229 and No. 5, 628, 402 each
are directed t#beagkandasihoardvalls asrwdllies the ygpek the shockfgrmatianst(theaoiicsh

t akes the for i . Shaped on one side to provide a cavity
havi ng intgrngpggpﬁgﬁ%ﬁ%%%gﬁﬁ¥%ﬁgﬁg?bh t he external dinensions of the

product to be prot @OREN aafl iiRpStatedpdtérs N, 5671 5970 €eacheshadtficRité ik
di rensi ons which match the internal dinmensions of the shipping container

into which it has graflagestha as adaptad toj econgashill sidgs @f amgnd eprtioggipolresileg,

vl ch b i el !
o an end pi ook e FaT PR PnBRc Tokn e Pk (B hAhed S RLBLEe

and sel f - suppodispogdgasugit tk sidegally tagggioriwhd drticlet Bhdie ishBoahara provided
irrespective of whether it is sealed or open to_the anbient surroundings;
and wi |l déner #lthg sidegrall assemeans|te pbgorly shask leasdanibe end eap ofehispatent isralsf t he
product supportin tructur Wi ni cation hetween .t he .chanbers
so that the gaéﬂ?%gﬁ Wgﬁﬁ#H%FEOF%gn%gﬁgﬁgﬂccﬁfégﬁg?gfq5ﬁy g%ﬂ&@ﬁgo@%gp er

to anot her dur idigitahiagKehQrdf Mg feiglleuikleaances of operation. AZELTON et al
United States patent No. 5,799,796 teaches a unitary spring system end cap
packagi ng unit. Herdwo Frdated patentsr Bsyasc fuddSKAR 4/ erUnitad) Statas patendr Nowal | |

and 2 spring syshemghapRaedchelsea LU is SAU00 PR SIS ShGS

| east 30 one fIEXI ar noni ¢ e CWhi G or e ri
has an ar qyat esshape widtiptdted the fbenet B pRistit BRdgédMMBdd 0B blidGHS EEproide a

cushi oni ng space exists between the edge WO 01/53166 PCT/ CA0O1/00081 6
cavity having internal dimensions which match the external dimensions of the product
to be protected, and shaped on its other side to have external dimensions which match
the internal dimensions of the shipping container into which it is placed. The product
is semi-rigid and self-supporting, monolithic, and gas-containing and may take the

20 form of a corner piece or an end piece or tray for the product to be protected. The
semi-rigid and self-supporting gas-containing bladder will retain its shape irrespective
of whether it is sealed or open to the ambient surroundings; and will generally
comprise a plurality of chambers in the interior of the product supporting structure
with gas communication between the chambers so that the gas that is within the

25 structure may flow from one chamber to another during shock loading circumstances
of operation.

AZELTON et al. United States patent No. 5,799,796 teaches a unitary spring
system end cap packaging unit. Here, the structure includes an inner wall, an outer
wall, and a spring system disposed between them. The spring system includes at least

30 one flexible harmonic bellows which forms a flexible ridge that has an arcuate shape

along the length of the sidewall structure. A cushioning space exists between the edge



of the inner sidewall and the edge of the outer sidewall. D nples may be
provided on the inner surfaces of the sidewall to allow a friction fit of
the end oe@ot/sithe product over which it will be placed. p0Theaareuwst e
harmoni ¢ bellows formflexible ridges that are elastic in nature; and each
bell ows of the spring system operates independently 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, f6led April 6, 1999, teaches a
cushi oni ng devi ce which has a nol ded post as an integral part thereof. The
post is desi gnefdhe mnexsidewehll mddhfactdgepﬁtf@m@csndngaléoDnepleb@w\}e@pmwmd on

per pendi cul ar acka n con rner for

Phr be mut ual |y RO REATaSGH AF (s aticadl i ek e b FubS «Rfispan g pioate:”
supporting suras@hich i RAEBEpRYAY TheArtuate'Rkdbad b@ﬂ*&]@ﬂ)‘nﬂme&ﬁﬂ% ﬁﬂgb%rtha?t' de
by a container contacting f?an e and a curved ridge. In a shock Toading
situation, theare @insvecm natdt}e avd bachétellb‘efagf theeappog aydtémy operafagrindependantlyed
away from hegl laéle l uct supporting surface will at | east
tenporaril% no mb?ggg P FEPR'¥el ated 15 packagi ng cont ai ner si de.

SUMVARY OF THE | NVENTddPbndiry UhSedS5@Rd§atens 8RR atidNIth 8% infeOsMBR 1ﬁ@a&&re of
any of the enbodi ments of the present invention - corner piece,

pi ece, or end bagnysﬂhéhbrégéﬁﬁ8ﬂhVEﬁiADml62@9%ﬁﬁwhdegleh®nmed@WC@nghﬁonlng

device which, jn all ents, is . intended fo hoc ensitive
product 1 an BlcEmolERRH gh Burare RereRl | PAPRRL B R R RS
present invent in%?sécﬁn?@@ﬂnleﬁ@é%v@eﬁ Wo M&nkjﬂzuﬁaﬂl)6a&<%@ﬁ1§'c8ﬁtram‘émle& BAmtRihel €ast
parall el and planar Top and bottom surfaces and at | east three planar side

sur f aces, 18achcarhenthimsdd by thrqsemyealti Wmmdlwhr phakaping mantamopsmsd /’bmtOticm
surfaces. As will be dis_ussed'h%ieaftqr, Hhe e are. several er ts
of the present SUPROBHE YWCHAT SRR WEE. 88“ﬁ15ﬁ?g padkaging CoRIpINeL 51 E’ %3rner
prece, a tray %nt&ﬁéﬁeéonta%ﬂngﬂﬁné’é 86Ea ARAAGEeS umwgﬁdcngomlﬁg%,tu%n tHe the
formof a clanshell. Any unitary product cushioning structure in keeping
with the preseairveédiidgs widhat least edgprady be fthericdeved hvak fimbs te postpand the

protection for a shock sensitiye pr.qduct durin 0 shock | oadi.n '
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of three nytuall aLReNdinesiaL directions - usually considered to be
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SUMMARY OF THE INVENTION:

In its broadest sense, and as a common feature of any of the embodiments of
the present invention — corner piece, edge piece, or end cap — the present invention
20  provides a product cushioning device which, in all events, is intended for supporting
a shock sensitive product in an outer packaging container. In its broadest sense, the
present invention is applicable for use in any container which has at least parallel and
planar top and bottom surfaces and at least three planar side surfaces, each of which
is perpendicular to the planar top and bottom surfaces. As will be discussed hereafter,
25 there are several embodiments of the present invention, which may be configured as
an end cap, a corner piece, a tray or cover, an end piece, an edge supporting piece, or
in the form of a clamshell.
Any unitary product cushioning structure in keeping with the present invention
is adapted to provide shock absorption protection for a shock sensitive product during
30 shock loading conditions. Those shock loading conditions may be in any one, two, or

three of three mutually perpendicular directions — usually considered to be defined by



X, Y, and Z axes. The X-axis is considered to be a side-to-side axis with
respect to the cushioning structure, or indeed with respect to the
product. Wiher/331exi s is a front-to- back axis; and the Z-arCwECAsil/@oserti cal
axis. However, those axes, and their orientation wth respect to front,
back, side, or verticality, are purely arbitrary. Cbviously, a 5 product,
when packaged, - can be | oaded, stacked, or dropped, in any orientation.
Thus, it will be recognized in the follow ng discussion, and in the
appended cl ains,_that discussion of specific axes is, indeed, arbitrary.
| ndeed, for th& ¥pand Haes. TheX-axisds eonsifleradiie bappdertieraide pais iithresphetitethes no
particul ar reference or. . relevanc Q.disc L ans orj eptatign,. except as
Rt ter of cofBRTECan/eR® R Ml Bl RPeaTh AR pTHETeB S Ehe
uni tary producbackishy; om the Zoed is @ vedikaltars. PoRw@Bt, tHody 8xUsi A théir brddnt@bnof a
nol dabl e resilient plastics material: At | east one outer container
cont acti ng wal Withgespsghtp frantahgcky sideaeryvastienditistare pueshy amitrayy.stQuydeushe ai n
keepi ng Wi tth t e i t] i i ont ML LR ut er
packagi ng dont oS AR plcRAE, e Gl0E shoRLEH| BRI Tty Ahul
per pendi cul ar  {Swidli beegdcbgiged ia the felwang eiseesiohDeiein the appéndad klagns aha
shock absor bi na. spring transition section which is formed inwardly of the
B

at |east one otisetssdf apaseiic axehisatndpetyathirary. Imiped, dori thampstnaguatleast in
cushioni ng str Hm%tah%ég (ﬁ'g%?aiﬁqgglttﬂgﬁs b e,ParrRé{HEtr ?eﬁ’&%@ro}'rrf%a%g%{ Ofls il fias at
uct supporting reg def 1N g Wal T st o B

| east one outer p (0] 1on | one

i nner product eA@itaed, Bgcephd a maiterl Fashvedn@ceipper ri dge between the outer
product 20 supporting region defining wall and the inner product .
contactindOwal |, anéh anypivetiuend suisgupadesigepicatheomnitpasaredisi agshionieg dvweef r om

the inner produy contacting wal L. The.inn roduct. contacting wall is
adapt ed to’ pr ol s Pensak el oamed 8 B RaPI N RN bl g shock
| oadi ng condi tions i @ikt biRasiteraddter ChRadtiizeRall fouad by aleimesd bdusr
directions. Mreover, the product supporting platformis 25 adapted to

provi de shock elshiming stricsupindeepiipwiththe prdenginvgotiomgnd Hpukvides aokitmgy with
conditions in a secondkdi.recti an .Wnilch aﬁc§nd dg e(iti on |s lgerrgentgi (iul ar
to at |east th&" OYFFRACKEHRE SRR P ALIES ATINANT § tb%F}S%‘BPE‘a\ PergFeet¥ons,
as noted igMedhat&ions RPRV@NsiTBRd CPRdrk B REd MO shdtk abb&BinBlsprisd@ssition
absorbing spring transition section is such that it is curved. The
direction of t bestionmhech is founedandhdlyasidhandyast ponwithieconBingyrcontacting wall.

supporting region defining wal| which is adjacent each respective flexible
Shotk aboar bi ng_opr THE seHameredsheushite B b ohre SEEHhE TR essk FowOETY

region which has at least one outer product supporting region defining wall, at least

one inner product contacting wall, at least one upper ridge between the outer product
20 sﬁpporting region defining wall and the inner product contacting wall, and a product

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
mutually 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 .shock 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.



8 As described above, where the unitary product cushioning structure of the
present invention conprises a single outer container contacting wall, and a
si ngl e oweni/sus®©duct supporting region defining wall, topetiani/uosh a
single inner product contacting wall and a single ridge fornmed between
them the unitary product 5 cushioning structure is configured as an edge
supporting piece. Afairly typical configuration of the unitary product
cushi oning structure of the present inven®ion is as a corner piece. Wen
thus configured, there are two outer containing contacting walls arranged
per pendi cul ar to ead¥s dwprebed abade.tWeere Wike wiitasy pradyat elshioningotirugbre 0f theal | s
are adapted to . wal | s of. an outer . packagi 10.,cont ai. ner ich
are perpendi culpgeggétgg‘%ﬁég@%%l er §a%1p|@g ,Omte ceon(l:aﬁgﬁgf n?ﬂg]g&‘plﬂ%ﬁﬁsénﬁf ?‘}‘q@r
provide shock phsREPkiEFOMMOTELHN ABfihiRE RalshpktheLnGitl iav@nPleopielt pfiducnd
shock loading conditions in three nutually perpendi cul ar directions.

Anot her enbodi geRHectyre m@iltmapﬁmﬁiﬁdtdgéu@ﬁmfgimgwmmU@m;rtée ofnitatye pprdusent

i nvention iC i | |. i de.shock rption prot.ectiaon for a shock
sensitive §¢odg%¥h&§%£5ﬁ¥?ﬂg‘%%%@%“@?%gPﬁéa%ﬁ%ﬁP?PB%SFC?n three nutually

per pendi cul ar di r ectA fait$y typisaltchafi guthti b e undaryGREGictarseibning skactare &gk cap,
a tray or cover; or, alternatively, either half of a clanshell. In such

confi gurati on, PreseRtdnyembiondeias aepBer BiSAT-ailian buncarfiguigl. ldre gre v ewged in
two opposed pa'cBr?taﬁlm?iﬁﬁlg%ctiﬁgmlap?%rr%:ﬂ%%ﬁ%&%ﬁ?%uﬁﬂg éachoH{ég,fa%Emlgé’ &oaalgar

contacting wall's are anti a one anot Wo pairs

of outer 20 conb@hiner conmtmgtwal aabhlisptar & ashaqt edo tvml@@mtaacaute‘rwﬁka@@kg s of
an outer packagi ng. container arranPed in the formof a rectangle. Yet
a

anot her coiff i ggerieinehwhishareerpendighlasiabreapothpmvig thheusbioningstruewrg wither

[ |1 it.h [ f th | | s being,.
Cubstanti ol 'y, PRy EREEsSlsk ARG ABPRR SR E N M PR et R ner

contacting wal kokfiisgs id2h@dE sROsEE peRiengiedlat ficectipposed pair of walls, and
per pendi cul ar thereto. The configuration is such that the three outer

cont ai ner cont act i ng\nggher smppdimens pf veitary prasyat eushioning sthcee abithepredentn
out er packagin

cont al ne .@here t of the thr e.maéJs ok t he. out e
packaging_contgpﬁ@ O%WBw o8 PEHFFQW%§3%3FB?W§WO%8?QH rashge é?mgﬁﬁppﬁgw{hird
wal I is digposadiRetMRRNoidifg Eodditios\r tHede! rSu@mly b@.})&%aﬁmn%{iaﬁs, fdhgket o.
Once again, 30 this structure provides shock absorption protection for a
shock sensiti vevipehodnde cdomdared todleaolend omdia gy ooeaiet;icnmternativeliyathenhelfial | y
per pendi cul ar di.recti q?. . . .

of a clamshell.” In such configuration, there are four outer container contacting walls
arranged in two opposed pairs thereof, so that the opposed pairs of outer container
contacting walls are substantially parallel to one another. The two pairs of outer

20  container contacting walls are adapted to contact four walls of an outer packaging
container arranged in the form of a rectangle.

Yet another configuration is that of an end cap, having three outer container
contacting walls arranged with one opposed pair of those walls being substantially
parallel to one another, and with the third outer container contacting wall being

25 disposed between the opposed pair of walls, and perpendicular thereto. The
configuration is such that the three outer container contacting walls are adapted to
contact the three walls of an outer packaging container, where two of the three walls
of the outer packaging container are substantially parallel to one another and the third
wall is disposed between the first two walls and is perpendicular thereto. Once again,

30 this structure provides shock absorption protection for a shock sensitive product during

shock loading conditions, in three mutually perpendicular directions.
4



WO 01/ 53166 PCT/ CA01/00081 9 In sone enbodi ments of the present invention,
the outer container contacting wall or walls may be downwardly directed;
whi l e, 1 wovhsxieenbodi nents of the present invention, theCcDaherowsntai ner
contacting wall or walls are upwardly directed. In a particular enbodi nent
of the present invention, where the outer container 5 contacting wall or
walls are downwardly directed, such a wall or walls has a bottom edge

whi ch provides an outer packagi ng containet contacting surface for the
cushioning structure to contact a surface of an outer packagi ng contai ner
in a direction ali§nhwiegrebpdimentspf the arpsensmevestionthearedontaines gontagtingng

wal | . Such con j rpendi cul ar to the.at least first one.qf the three
nmut ual 'y per pe%’gﬁ%ﬁi}vgl_rls rﬁ? lgec Ol“(l)nl’%a_rl Xdlriﬁe vvah(I: § 18 eésqlb?imﬁﬁﬁé’fﬁv Pr§5ENtat
| east one out emveMidr iiesutEUdhAGTer Beht¥@nk -wdllNoraiishes upihali diRetedof t he
invention, where the outer container contacting wall or walls are upwardly

directed, an outer Puthat¢Her codwdinens of hepresentiimgns on.fvdicge the suisr evntaleer f or
t he cushioning. strycture ta ntact a surface of an outer agi
cont ai ner irgn aC(?ﬁt‘rr’cg'@ i%aﬁl %rl"ivéfr)?ea ] (Cvf\novtvrhw?rﬁ{é’ cg}?ecﬁegass}'t(:ﬂgr%alfg rn"te%fsﬁ@g a@’%ﬂf”&cti ng

wal | by at 15 k&asivhachpprdvidd &f oufee sHek&iing WohaaRr Wontdiend |saxh&d €orshrRck
absorbing spring transition section. | Indeed, as a general enbodi nent,

but not excl usFusbigningstivstusetogptpet a supfacanitaa puteppackaging gontainerin adirection
contacting sur ' S S .contact .a surfacge of n outer
gﬁéngpn@}{h t}ﬁe Rk g%ﬁs? %ge O%te?; confhife? Lo aoct1{1% wal][. fSélgl% tcoP%?ts B one

packagi ng cont ai nadr on perpendr cur ar e a

of the 20 thregereidiallhito s 2 edadk fired e ofltHe@Bilek afisuddly pafpjealichiRpdiddctiofamt one
outer container contacting wall has contacted the outer container, by at

| east a pddti owhish contachigmeade by ihe aideasbene dierfdoasainsk eortAgiig ek or bi ng
spring transition section. A clanshe uni t ar roduct cushi oni ng structure
b koopi ng-wi ¢ bt norErisBremeB BRI Fishe Bl ReGHE M B RO G i
portions whi chwaB®h wadly aret uvae@ip Afeéled)@h lositer Fhckakin@WbffaieP BRAMRE surface
contacting walls, each associated with the respective at |east one flexible

shock absor bi nis Bpvided fer hasushioning sicedten, to saufaetar surfrse of en ontevipagkaging
Gushi oni ng. ot r BRERE o Erisytm a5 e R sy R grsit G R G Pl by ot
therebet wegn. LagE; SEHIEHLFBRIGuG suti& dIT8S BRkibldWHBBE Wb HhE @%x‘_ir&?ﬂ?ﬂ{siitﬁﬁl at
l east two 30 flexible shock absorbing spring transition sections between
the at | east ometionter °
Indeed, as a general embodiment, but not exclusively as noted above, the outer
packaging container contacting surface may be provided so as to contact a surface of
an outer packaging container in a direction perpendicular to the at least first one of the
20 three mutually perpendicular directions by which the at least one outer container
contacting wall has contacted the outer container, by at least a portion of the outer
surface of the flexible shock absorbing spring transition section.
A clamshell unitary product cushioning structure in keeping with the present
invention may be provided by having two portions which each have two opposed pairs
25 of outer container contacting walls, each associated with the respective at least one
flexible shock absorbing spring transition section, and each portion having a product
supporting region. In this embodiment, the two portions of the cushioning structure
are bound together by a living hinge formed therebetween.
Some embodiments of the present invention might comprise at least two

30 flexible shock absorbing spring transition sections between the at least one outer

container contacting wall and the at least one outer product supporting region defining



contai ner contacting wall and the at |east one outer product supporting

regi on defining WO 01/53166 PCT/ CA0O1/00081 10 wall. In this case, the at
| east onavout/srie€ont ai ner contacting wall is discontinuouBCT/oabuweest each of
the at |least two flexible shock absorbing spring transition sections. In

ot her enbodi nents of the present invention, there may be at |east one

fl exi bl e shock absorbing spring transitiog section forned in at |east two
portions, each 5 separated one from the ®Pher by a stiffening rib

ext endi ng betmeen .resp t|v outer contai ner contacth%ﬁpall.and t he

respective out ®¥lp 'b %Pasgu B@F AR YD FOBECh P ARfactfg) Y2 R er
pi ece enmbodi mepdi,el, LRR PHRSR 'T@ast' t%quﬁﬂ?@shcﬁkfa%&rgﬁg sﬁﬁpé)ﬁlér{gﬁmn sebffons.

provide that a portion of each of the outer product “supporting region
defining 10 wall s, Inaother embodiofensadhtheprashet 1nrvamronp|tlmﬂermtayclomhtakehstrtg1e
wall's, and a p of of the up rid chanfered, in the
regi on where il b‘ﬁﬁ%?cl&agatrgwgSpﬂt%tr%@tontsetwgg? n?f%laa BSHIYO RAIeeshoduct
suppor tingsr egée%ﬁra@d Jnla?romhte@{%rl@m'fféhm Rl QAR beﬁif]ereH@ﬁe% ctVIS fert NE
chanfered regio | ocat ed betme respective outer
product suppor teomagnereghtantigewalhambthevedspectian dutehprodnetenppn togregionisfining
contacting walls, An end piece configuration of the present invention may
al so have two “elanf ered corners, where the three outer product supporting

region defining wal fsy E&%er@é\i?:%hb%ﬁ&%%ﬁﬁ@&%?&ﬁ anngtﬁn‘ ) Rnth@dnbdagmtdir ee
upper ridges, define tmp respective corners of the end piece

configuration. nhpmanmmnﬁetagaﬁwncﬁepdrofmncm&n¢mmhwbﬁumhﬁn@utgpn2@ﬁpmgduct
supportin reg definin lls, a ort on of the inner product coqtapting
wal l's, an pYF I3, gogionqiga dhe ‘I“P ”CF ?P“éa&é‘ﬁgr"@gﬁci'ﬁ wpertonaf gach o :
respective pai 865 hait: , IS

f or med betmeenﬂ%ﬁﬁg?gs ggﬁfgggoutg%&hgﬁgﬁﬁ%¥uéig%prt|ﬁgﬁ ra?gﬂgg&¥§%$%g
wal I s and i nnedefprecdenrhercafithaptddugt ssepbgingSegibh of e nétary prodectt @nbjivhaug

configuration of the unltar prod ct cushionin 25 structure of the
present i nvent PEitUEyCH here tﬁﬁ cafy eé%ﬂoff@rort rSatyca%%ra BRI l@meeletwesrethea

portion of eact%slgécu%‘eoalﬁécﬂt;?rf)d&rt %ﬁ?ﬁuﬁ%ﬂ%@éﬁ 'dgﬁnax'hg ﬁ[& ?l%f LH%' 1'ﬁgerV\ftl ldﬁ%tges

each of the inn pr o t" contac e uppe

in each ragi oncovhaotiagtwidls. r especti ve pairs of upper ridges intersect, to be
chanfered. Once again, a web is _forped in each of the chanfered regions
bet ween the respect Apeesl piege sPefagiEation of the present invention may also have two

chamfered corners, where the three outer product supporting region defining walls, the

inner product contacting walls, and the three upper ridges, define two respective

corners of the end piece configuration. Here, once again, a portion of each of the outer

20 product supporting regiop defining walls; a portion of the inner product contacting

walls, and a portion of the upper ridges, in each region where the respective pairs of

upper ridges intersect, is chamfered, and a web is formed between the respective outer
product supporting region defining walls and inner product contacting walls.

| Still further, a rectangular configuration of the unitary product cushioning

25 structure of the present invention, such as an end cap or tray, for example, may have

a portion of each of the outer product supporting region defining walls, of each of the

inner product contacting walls, and each of the upper ridges, in each region where the

respective pairs of upper ridges intersect, to be chamfered. Once again, a web is

formed in each of the chamfered regions between the respective outer product

30 supporting region defining walls and the inner product contacting walls.



30 supporting region defining walls and the inner product contacting walls.
WO 01/53166 PCT/ CA0O1/ 00081 11 Typically, the length of the inner product
contacti mgowakiieé s in the range of 10% to 80% of the | enpttvcahi/edogl out er
product supporting region defining wall. Mre typically, the length of the
i nner product contacting wall is generally less than 60% of the |ength of
the outer product supporting region defining wall. 5 Mreover, the inner
product contacting wall may have a convol #ted configuration, with a
plurality of ridges which extend between the product sugpqrting pl at f or m
and the upper ri dgeTypipally, the lengthuefdleminaeraredugt cpatacting well isin Herenasef kPre or
| ess simlar pro ts,.a IS sed. hereafter. |n any.confd guration,of the
present 1 nvent 1oi o dnEResliE gt B8 SR g eh Sl s Sl e
product cont actypniglljyahé Engyf B iERpraMEednttinE6all WreRelP MH4S than 60% oF
portion of a product - which has a predeterm ned configuration. In general,
the unitary prégdensticosthe entengrosiuetrappertisg sfgiandelipingsssll. i nvention are
stackabl e. ;This is hi eved.,by. mol din he cushi oni structures i ch a
mmnner . thit each ollhEnnie iR dbfithet oneill MR JUFE FDollud
suppor ting regtéifiguldiod itk pEiralay bf ridues whahixtend BEtwRER BéGiroARPEFPbItHG
wal I, is sloped. In general, the unitary product cushioning structures of
the present inpaHpinpand deapperaidess dhivatiioracenmapdaie a ypaely o€ athgryiss ingre orThe

conpr essi on stkgngﬁﬂwpémhﬁa?ﬁg%hgg%egﬁ%%gﬁgzstructure, and thereby its
ability to wthstand shoc orces, W vary as a function of the

thi ckness of the thpfdmfconfiglthgorsdrR @éea.stniv@&idm@r'@ducfﬁ@?bm tfof@ the
nol ded unitary produg?gcushloning str%cture has beeﬁktherno ornggﬁlAnother

manner by Whi chnd the iztisk pradpctofontasangiwiatlamypy pe oehluresiishtenvergprodugtuairar e of

th (O ti b [ dt i thst and shock f isb
varying. the wi BoROBAGe BERERC o BRIH: F P B e SR iR ng spring.

transition section [f@neRd thouhiRey PRIGAELUINbARE ¥rRé@RY o F et ilefNinéhtion
structure. 25 Still further, the outer product supporting region defining

wal | may be fogrestickahle.al'lds spplaidvasdryedingthenushigning sireguieainesugh s eranes of
di screte steps R“SF DESCRI PTI ON THE W%ﬂss: The novel features which
are believed t8'8h&ThIMEE LRMALET cogipctngealle 53Rt OUtg PIOGYEn FHRPATINGSTERIN ¢ 5

structure,;sor gagtimag Wal; andsBciteMHoBRd cOhtaORR WA, MslopQget her wi th

In general, the unitary product cushioning structures of the present invention
are thermoformed from sheet plastics material. The compression strength of the
molded unitary structure, and thereby its ability to withstand shock forces, will vary
as a function of the thickness of the thermoformable sheet plastics material from which

20 the molded unitary product cushioning structure has been thermoformed.

Another manner by which the ability of the unitary product cushioning
structure of the present invention may be configured to withstand shock forces is by
varying the width and depth of each flexible shock absorbing spring transition section
formed in the molded unitary product cushioning structure.

25 Still further, the outer product supporting region defining wall may be formed

in a stepped configuration, so as to have a series of discrete steps.

BRIEF DESCRIPTION OF THE DRAWINGS:

The novel features which are belicved to be characteristic of the present
30 invention, as to its structure, organization, use and method of operation, together with

further objectives and advantages thereof, will be better understood from the following



further objectives and advantages thereof, will be better understood from
the following WO 01/53166 PCT/ CA01/00081 12 drawings in which a presently
pref erredvenbstdserent of the invention will now be ill ustprat/edobgoosny of
exanple. It is expressly understood, however, that the drawings are for

t he purpose of illustration and description only and are not intended as a
definition of the limts of the invention. Enbodi nents of this invention
will now be 5 described by way of exanpl el?n association with the
acconpanyi ng drawings in which: Figure 1 is a perspective view of a first
enbodi ment of &awiigsdr yhietoy prasentbyrisfesisr egnbodinent @of ghg mvrrtign Wil 0ew et he
present inventijon. Fi I j f ] J 1;
Figure 3 s a PRamCLANE Sroduhl 08 U Pind MRl RIPLER thadha i, o1
4 is a perspechreVor Heepirpdseaoff UnttheionemdaitserpiionWnlp abdiateafint ipteddett bs a
cushioning structure in kéeping with the present invention; Figure 5 is
shows a furt hedefenirielbetimes o th?rif“t’%“?“-p%é@@élﬁm@&ﬁs?ﬁtblﬁi"h‘(f“"@’t’ Rl pavdei n

shov a furt g ca v . ik PR aE
mabrside 8 RE-RRER s o YEMLP BiesieAfER o i ReRRDSRRRLIA AL YA T

of a corner piece CPigurguriata gspettitd1eicpr @Sefitst ehibvainidn®bf aRirgtdfyep®di& a
side view of the enbodi nent of Figure 7; Figure 9 is a further perspective
view of the entHioREIRsUSPIURS Wiegpig vath the gisFent iyepdons per spect i ve vi ew of
an end piece confi QH{@H’:?@SQC@ \HE\%to?’E%.e&gJoﬂﬂH&tt Oﬂ@l%eopl ng structure of

the present inventio gure I1 1s a si VI ew 0 ur't her enbodi ment of
t he enbodi nent of FFignire3 isldfrofhe ragr e BF fHeemUieEbF Plzuydi;ch made be
made to any enbodinent; Figure 12 is a further perspective view of the
enbodi mentlOof Fi gur Bighte 42%a pergpective 3ievsofza Pethsipensbadiment e wiitarsherotog and
bottom of a cl anshell (:onfig1 ration 81f a_unitar roduct supporting
structure in k‘é‘%i%@‘g\/ﬁt‘i“ﬁt"fﬁ BlenY! ti“ﬁ@@ﬁ?ritél?l,e“&?‘fh a product in place;

and Figure 14 is a Pﬁ‘g[ﬁ@%cisi%%wiaemrfhe@eﬁq%&i%ﬁt qumitﬁﬁnbr_o‘aﬁctacdéﬂiiohﬁ{gy
product cushioning structure in keeping wth the present i|nvention.

structure in keeping with the present invention;

Figure 6 is a perspective view of the underside of the embodiment of Figure

15 5;
Figure 7 is a perspective view of a corner piece configuration of the present
invention,;
Figure 8 is a side view of the embodiment of Figure 7;
Figure 9 is a further perspective view of the embodiment of Figure 7;
20 Figure 10 is a perspective view of an end piece configuration of a unitary

product cushioning structure of the present invention;

Figure 11 is a side view of a further embodiment of the embodiment of Figure
10, showing a further alteration which made be made to any embodiment;

Figure 12 is a further perspective view of the embodiment of Figure 11;

25 Figure 13 is a perspective view of the top and bottom of a clamshell
configuration of a unitary product supporting structure in keeping with the present
invention, with a product in place; and

Figure 14 is a perspective view f a further embodiment of a Lmitary product

cushioning structure in keeping with the present invention.



WO 01/ 53166 PCT/ CA01/00081 13 In each of Figures 1, 9, and 10, a general
outline of a product being supported and protected by the respective

uni tary pvodusitiecushi oning structure configuration, is shoOWmIA0BGOM&ETAlI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS: Turning first to Figure 1, there
is first some discussion to introduce sone of the basic concepts and

prem ses surroundi ng the design and function of unitary product cushi oning
structures in keeping with the present i nd#éntion, and to introduce the
term nol ogy which is particularly enployed herein. 10 A typical unitar
product cushi oni ng &t eaghofiFuras Ik edng, wgerwraklﬁéth;ape’é@modwtrhﬁmsuanor.t%y
shown at 10 in_Fi el 1S Iy US e [ ner al
out 11 ne. of wii a1 PSSt eSue P BAERY bitaui3Soitbide SRR Bhnabniorl BT, 3
to the operatipsw@and function of the present invention, except that it

will be noted that the product is a shock sensitive product. Typically,
such products are electronic products 15 of all sorts, such as | aptop

o oduct s gt W AUERIASCRIPAON OF T bR iER tndbiedslT o, .

products of all sor tfumia@frsofolFegur8Bhéra ¢ ftbBdmkdagidstonb akbduse sontko (@he
glass or <ceramcs, for exanple. The principal conponents of any unitary

product cushi oMR¥g cercepisand erqnysesEorRERGNg Hrevdesign pAd figicler af unitArE REQdyAL
conprises the fqll.ow ng. . URI 0, shi.anin J i

coopi ng- it h o KPS GeREE i ReCAY OB Thescht HOLALA g 16 Wik Ee 't
cont ai ner cont agtdimgomyawhicB@s parficll ey @tpleyed iggéian of the unitary product
cushioning structure, there is a product supporting region 16. It is
bounded atlOts peri‘ph@idal Byitasyitpepdyst euhdeniag pietere iy keerjng videthermiresggntal | s
22, inner product 25 contact] |1 s,24. and upper ridges 26 farned
et ween tho out@eBrRGaee TS abart Tt 11 i BRRGEP RS b I Polel M e
product cont actufiheWdWsch2#-shdWe at O Thp @htutOHF thaprodubOIMis ihnritetisleo e Of
the product supporting region 16 termnates in a product supportin

pl atform 28. Bepoweton azt finginree! the presenenverdnaetcepighsidt wilkbe angdithal the

[ oxt bl o shock PEBBFSRAG Sarria P TT i Boat oot e ab ragmbialdts *
Typi cal Iy, seachrhi g3tisobiRh abRGtpRBRPLREN BomPlitbNBives, tape drives, circuit boards, etc.

Other products might be assembled computer cases and other assembled electronic

products of all sorts, and other manufactured fragile products made of glass or
ceramics, for example.

The principai components of any unitary product cushioning structure in

20  keeping with the present invention, comprises the following: Each unitary product

cushioning structure in keeping with the present invention will comprise at least one

outer container contacting wall 20. In the outer region of the unitary product

cushioning structure, there is a product supporting region 16. It is bounded at its

periphery by outer product supporting region defining walls 22, inner product

25 contacting walls 24, and upper ridges 26 formed between the outer product supporting

region defining walls and the inner product contacting walls 24. The lower pdrtion (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



WO 01/ 53166 PCT/ CA01/00081 14 transition section 30 has a curved
configuration, with the direction of the curve being outwardly and away
fromthewespsabté ve outer product supporting region defi np@ycaal/600822. For
ease of discussion, three nutually perpendi cul ar axes 32, 34, and 36 are 5
shown in Figure 1, representing "X'-axis, "Y'-axis, and "Z"-axis,
respectively. Typically, the "Z"-axis is vertlcal however, if any unitary
product cushioning structure in keeping #ith the present |nvent|on

particularly a configuration such as that shown  in Figure 1, is used as an
end cap, for ekampies seetiRin} Ghas ggurved cpnigptign, withithe éecapeﬁgtheépf\ﬁéwelqghe

"X'-axis or thg Krdlgéﬁcfawa%h%fbg:ﬂﬁfe@& nle%%te?h}o‘aﬁ&% ;SH?nh Cpﬁagi ﬁfli{ﬁgw%'ﬂter

10 packagi ng contaln n ock sehsitive
respective uni 2ary product cushioning structure, have been pl aced. Figures

2 and 3 provide an end view and a front or rear view of the embodinent of
Figure 1, | n part i cEPrzfrase %q\séwﬁlon. wr@a}ehtualﬂy psrgendaular axgg33 34, and\B9 prepe

seen Lhat she UL hl §ifhoq (aRegERhROSERING-HLaRe o 988 | ARARuipach

ext end belom11 e outer contalner comta

20, as shown aﬂ'y}éhZall)Ft]fet‘ EleJraxnsmh \aactmi;,lhonreoér it argtunitagrpaeduet ¢ushioningfstraeteal n
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20 enbodi nent s at Figure, and t gure |ca

will be noted eitlhmtthd Her-exiapetha ‘p(a’pzrxls)fdephrﬁimgmrﬁhé Ioﬁxmtbm@l shwhikh aksartéd ng
spring transition sections 30, each defined by its own respective outer
cont ai ner ®ont RedkaBGEwaNtmg! inTyhish ﬂ@%@w@latsewtl\@dﬁ%w%évd dpRespedtivegnNam 20

IS dlecpntlnuoyﬁgﬁgaggﬁg?ﬁggguﬁﬂﬁz lk%%hﬁ%&iShOCk absorbi ng spring

transition sec ef partic difference is that at | east
25 one of the outer Fgjuegu2tanduppostidagnr egl eievdahd ni ignwat [rsar2@iew dhehef r ont
and rear walls in Figure 4 - is fornmed so as to have _a series of discrete
steps 46. As wempogigegeidigyed., inparticatar eHowey, igeach ofifagires 2 and3.dt widkbe

the outer prOdg&'ﬁ i QPIe&' lﬂgsl{o%g'ag%rgiﬁgclg\]n%ran\@@mh s@c%oﬂ%ﬁ(?g\éschfe%epﬁ'b&%bﬁr

flexibility an S or e greater I'ng protec
product, i3 shqce%oltt@alcﬂd@gm@mle biterGontadher ¥ehta@mahigls 20 /d3QHOWE Bt 420 fFugthek cap,

tray, or cover, is shown in Figures 5 and

discussion of that characteristic of certain embodiments of unitary product cushioning
structures in keeping with the present invention, will be discussed in greater detail

hereafter. '
Referring to Figure 4, several slight differences will be noted between the
20  embodiment shown in that Figure, and that of Figure 1. Specifically, it will be noted
that there are a pair of discrete flexible shock absorbing spring transition sections 30,
each defined by its own respective outer container contacting wall 20. Thus, the outer
container contacting wall 20 is discontinuous between each of the flexible shock
absorbing spring transition sections 30. The other particular diffcrence is that at least
25 one of the outer product supporting region defining walls 22 — the front and rear walls
in Figure 4 —is formed so as to have a series of discrete steps 46. As will be described
hereafter, the provision of the steps in the outer product supporting region defining
wall 22 allows for greater flexibility and, therefore, greater shock absorbing protection

for the product, in shock loading conditions.
30 Yet another embodiment of end cap, tray, or cover, is shown in Figures 5 and

6. The particular characteristic of the embodiment of Figures 5 and 6, which differs



6. The particular characteristic of the enbodi nent of Figures 5 and 6,
which differs WO 01/53166 PCT/ CA0O1/ 00081 15 fromthe enbodi nents of any of
t he previvwosi/Figur es t hat have been so far discussed, i sp¢hanot/resdept h of
t he product supporting region.16 is less than in the other enbodinents.
Accordingly, it will be seen in Figures 5 and 6 that the |length of the

i nner product contacting walls 24 is shorigr than in the enbodi nents
previously 5 discussed. Moreover, it will~be clearly understood from

exam nation of Figures 5 and that. the uni tary product cushioning
structure may f rwqﬁ%mwo%@emﬁ@ A Irtheeereyioy lgaregﬂgégawé%es? sofar disgUsseckt ¢ he
undersi de of t i tiake

appear ance sucﬁeggppt %ﬁ éﬁﬁka”@#gﬂ?@ﬂ% &% equ§5H%§ &gﬁggdﬁﬁéﬁ?mbf
uni tary producémbmﬁhkomlmgmsmhmmyurwﬂbbeSémanﬁmgmwx$&mﬂ6uﬁM&mUmqnhb§ﬂ$homn
in Figures 7, 8, and 9. Here,, ner piece 50 is jllustrated In this
embodi ment, t hWer a'f%iuaheorttwnsmf {S%‘bm shorer thagrindhe @@OMW PISVIoNsl t wo
Out er prOd'fiCt ﬁﬁ&ﬁgé& 'I\'ZQreB%}' RRifeE LB, og)d%%mé% hﬂ[&% F@?é’s%tand
contacting wal upper ridges 2 and one pro suppo

pl atform 28. Téuwhat Itl&xmbtla&y prbd)@d( cuﬁbmon@smg:tmﬁrma)gypmﬂtysbd thermafehedftsm30
are shown. As noted in Figure 9, a corner piece 15 50 woul d be pl aced at

each of eight g&ssEmatespl, %9tﬂ]th‘c%ﬂder%iqC&ngmnatﬁrym%w&wh@mnrgéfmctar%tab@t
cushi oni ng and t he product is placed in an
out er packagln%ﬁgggﬁggﬁégégﬁﬁ%ﬁﬁgggﬁﬁ%LQQHggggb conditions. It will be
noted in Figure 8 tAabthentypidabeimbedimeaf ofumyitannpicluyt @rshidutdg stausiné onthrg
structure of the present invention may be such that the flexihle shock 20
absor bi ng 18pr i Rgsent #HeN A skt indhargy/, dordS: Hexe asernsenisss IHeillstrateth edge

40 of the out efy SRLALASLCRONLACKE AY: WRLLACPOyn BRotDCAR: LS B6, JRNR!

illustrated previous scussed

in greater det aiter pxbeﬁaafqﬁpmlmnngagmh defimagmwatls B2, guwb aﬁqei@odadmoﬁachrﬂg&waws
general end piece configuration 60 illustrated. Here, there are three
out er cont ai ne?4.dwRtaBeTitges) pad ome prmicé ﬁumoémmatﬁﬁma%gérdewlé sock

opposed pai r eqsggolﬁsgasrh%?}ahgho sepf.?lons Oare sh%w%n sno edm fl\%a‘es) %ggmgre%ggggsieg

Figures 10 and® contal her con I'ng
bet ween thg opposRMIPBE El;(ac@mi ehéh @Ieélglﬂ%m‘dﬂé af at}@xdah%&angﬁlaﬁafbda&tspz lper seen
in Figures 10 and 12. am nation o ure 10 will indicate that, wth a

rect angul ar shpwidusteqyshiphipg and shock absorbmg 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 three 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.



30 product 12, four end pieces 60 are required to provide shock absorption
protection during shock | oading conditions. WO 01/53166 PCT/ CA0O1/00081 16
Fi gure 13vObl/smbe at es yet anot her enbodi ment of unitary ppomaabr/enwshi oni ng
structure in keeping with the present invention. Here, a clanshel

structure 80 is provided, conprising an upper portion 82 and a | ower
portion 84. The upper and |ower portions,82 and 84 are joined together by
a living hinge 87 forned between 5 t hem 1 hus, the clanmshell structure 80

-is also a unitary siructur The basic _structural conmponents of any unitary
product cushi oni ng Etgf‘[?cfijﬁ(é‘s“%}f’s YHienpihes %‘ﬁfc’ #H\?@h?’? \YHtagy Brodyetfrshigninge

clamshel | str u%ﬁl&@re 30 k@é ifid Aith&hd PresERGRVATtiont NGere VP ¢ ﬂ'Ls}{Qis s@actufdfgo Rach

of which is substanti al rectangu ar in configuration, our outer
cont ai ner cont plided, mahﬂarm@an agpewpbitioas8Zaamt o thvedr poutppo84.i Mige wepercandl6 10

defined by fouy inner uct contacting l1s 24, four o pr.oduct
supporting regkﬁﬁrpB@FWﬁ%gd“®§ﬁﬁ§e2%““?@§¥?Ebbb?hWF@d@§g2%7ﬁﬁﬁﬁdémBY%ﬂuct

suppor ti ngspl afhtef;{ iRE; theEla%f.alétﬁlcﬁlré@omg@ f}J}g%&%@S't've product 83

in place in the clanshel | unitary product cushio g structure 80. The
product 83 may be silibéibasc siruvatralookpooants pf am}dlﬁl)ta(:}aplddu@rcukﬂ‘lmlhg keeuctofe t he

sort .that are typically.installed in .c ters, The oduc y. have
connector bl ocR{ytgﬁ prqs?‘}lté’bvena"? &g Fil‘ES‘H‘rgidf’ Q'Te’rfgarﬁ?}l?yﬁgf‘c@ F‘%&Ee 5 %ggé‘g‘a in
the product supReybinaEePERRHOLT gﬁwﬁfchﬁmbgﬁﬁﬁz{lwg&g n[_irﬁrhr%gc ﬁglpzﬁlon has

cl anmshel | product cushioni’ng’ structure , e contigure 86 so as
to conform tofcaundutcecentaimet dontdetiog kvaBld mhemwélh @s diprédarcy syppotingtregioahiconi ng

cl anshel | structure O is closed. 20 In the enbodi ment shown in Figure 14,
the i nner !Br odtefined dnfote innsgpraduqt conjactingyvalls 2¢.dowherten BipdHet SHPRSHURYEE8Y

configuration, ds
bet ween the pr% u@? g&gép%%rt{n!}{g%ggjn égrg%g’z 1%%$J8%&S%étmﬁ%f%g§ The
purpose for the ri dgesrd03 also thats a §lml’cke&(1mﬂfmeeprod@crtt8allﬁ plaet ad et d@mtstesl of a

particular shock sensjtive product may differ slight in configuration
from one nDdeIu@&“hﬁ&%ﬁ@?mmb@nﬁﬁéuﬁymﬁ?@%l h%QWEU@3HVBPMP@8K$Gﬁﬁﬂgﬂﬁ@$|on

of the inner pangu\?g %%‘ ﬂi)eqﬂ\ev@#tlhé §4 hat Brhigﬁ/g{lfy |H§a1 m cgmg[lte%shel“ am |y

shock sensitive pTo dan
vari ous mdel Sp@ﬁu&taaﬂ @Ay GaveesnaeGomblghit 84“ fffser a Ségh(ghéﬂ ﬂﬁe |pFodubf3$u’pportmg

configuration, depending on the specific options being provided in the
respective region 16, in the product supporting platform 28 of the upper portion 82 of the
clamshell product cushioning structure 80, may be configured as at 86 so as to conform
to and receive the block 84 when the unitary product cushioning clamshell structure
80 is closed.
20 In the embodiment shown in Figure 14, the inner product contacting wall 24
may be formed having a convoluted configuration, with a plurality of ridges 90, each
of which extends between the product supporting platform 28 and the upper ridge 26.
The purpose for the ridges 90 is that, for example, certain related models of a particular
shock sensitive product may differ sli ghtly in configuration from one model to another,
25 and by providing a convoluted configuration of the inner product containing walls 24,
the various models of the family shock sensitive product can be accommodated. As
a specific example, various models of laptop computers might differ slightly in their
configuration, depending on the specific options being provided in the respective
models, but each has the general configuration and dimensions as any other laptop

30 computer in the same family of models.



nodel s, but each has the general configuration and di nensions as any ot her
| aptop 30 conputer in the sane famly of nodels. WO 01/ 53166

PCT/ CAOLMO08B4316dL7 Typical ly, but not always, in any enboBC™eAbr/@bsuNi tary
product cushioning structure in keeping with the present invention, there
may be a flexible joint 70 which is forned between the inner product
containing wall 24 and the product supporting platform28. Typically, the
flexible joint 70 is forned at the i ntersédtion of each inner 5 pr oduct
containing wall 24 wth th roduct supporting platform 28. The f|exible
joint provides add%l"&f\li)f’%EBQ?I@M"E@OW&"M@”B‘P%PW PHHNHBY PEISFOIEoNIE (or
83) when in pl gegruren ki Wikipf¥ &rsaﬁlﬁwenﬁb'é,!ﬂlhé?@hﬁgbéhh%!%ﬁow"é'n@v‘éwh?dhng to
the present invention. Sone enbodlpnents of unitary product cushioning
structures in kelepnedbetivebn thehieng@rpesdrt comaiemigivoall Zlagndthefppoduedsuppostingh a

manner that the, flexible shqck 0 sor bj spri transition section 30
is formed in aPlaFfJBHglzgt ﬁkﬁplbéfy'e fhﬁggét?%g’de’r?t QQ%JP'E‘P@&%E}WH@FSS%%FB@T‘“BV a
stiffeningsri bp?o%luclzﬁﬁlirfiﬁ%%ﬁlt] ol %h%e%r&d?@%mg&%ﬁg?i&%%?& The ﬂcﬂiltggio(?ﬁt 1, 2

t hrough 6, 10, and . as been noted above t a purpose of

uni tary producpravidshiadditingal skeakiabsarbimg pfotedimngoesmpndudt A2 ént83mhen in @age

enbodi nment , is.tg provi de ‘i‘EOCk absor bi ]%r.ot ec}i on for a shock
],C pﬁ?

15
sensitive prodltfe WRHYN Lishipnyg S&‘J‘E@’Fe FEOKNE QGBI HEENI9R: has been

described that any 8pine2boRIMRNECEr FHERI ROIRY cSHiMEAHE R e dBaRERE Withh t he
present invention is formed of a noldable resilient plastics materral.

Typi cal | y, uni ther prepemd doedntion shao e fgrmsedr irc sunhes mannke dpit rige fiekible lskock

present inventjon .are thernoformed or vacuum.formed, but. they mght in
e ¢l r cuet aRRREDiBEPrHE O URR S PRAD SEHEIC i ST LRI iAo BT os
such as inj ect bad BB fHofifkr B alRkiPhinBRILHNGIRE sELLtERs TR Hod; rdrRxARYleeMENt
it is a purpose of the unitary product cushioning structure to provide
shock absor pt i &rgupgsat, @dhiooph bnlgand é2ast two of three nutual |y perpendi cul ar
directions. Those directions are not eﬁlét for exa i.n Figure 1, as, being

X 25 and " e BEReEN NGl Uy hpUBaEerT Ui Re Py sshioRianal |
20 140! Br o SSrGaRSRRyp Ul BRI ROPRETe Ayt o
assuned tHat, protationiforsishndespsitineprodt@rwigagkagd hgarcanérgiatledging 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
20 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”,
25 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.
30 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,



is essentially rectilinear in configuration. 30 An edge piece in keeping
with the present invention is not specifically illustrated, but it can be
det er m naxo bysane exam nati on of any of Figures 1, 4, 5, 6PCTQA0MDIRL/ 53166
PCT/ CA0O1/ 00081 18 or 12, for exanple, that an edge piece would sinply
conprise a single outer container contacting wall 20, a single outer
product supporting region defining wall 22, a single inner product
contacting wall 24, a single upper ridge 28, and a product supporting
platform28. 5 Assune, for exanple, that such a structure conprises the
defi ned conponéht forexaniples thesamedgairieds wovldsimply\cempaiaela single lnter egitaineti s at
the I ower right side of enpodi nent, shown i.n Figure .1, Cbviously, ,the
ner Cproduct et fetiat Aon - RER TP oY Pt Bh e Dmeo PR i T or
a product duri ighespr@kicd @adicigs 6andit i Ginsleiuppat rid¢e26 tan@Areduct bg;fbm@e

mut ual Iy perpendi cul ar directions; if the assunption is made, as 10

di scussed i mredlatioeny8above, that would be in the "Y'-axis. Mreover, the
sinple structure d ri imedi atel v, above al so provid shack

2bsorpti on Ssuppor t Tieune S oTRl: Pebitn A TR E e b SR S roneat
product suppor aé d@cidsad iramadidiely dibvat, arkicic o vehicle &t 4tQhe icver ripBf SiHOLE thd N
the "Z"-axis, and that axis is, by definition, perpendicular to the
"Y'-axis. 15 SEEERJiFmebshevignBrare bt Pbriopdy.pheipnerarioduct renjagtingyvallyd will
presence of th L eX| [ i ng. tr it Lion - 30,

Covi ously. i1 P BB rHRRS SRR (8 BTRL Aok il blffe PRI AR iR
absor bi ng spri n@stdn@ng el thize ekl 9 pepRndvchlar MBsEEBhA i f thy assG@iptiaPBenade, & -
direction towards the outer container contacting wall 20. If the shock

| oad is in® hedispussgdjmmedigiely ahoaefthatavgld bg it “Aserini Myrepyes, teg simple
transition sectj i]l.20 I on e,eihther. of the caontact
between it andg{rﬁ%u%Muc{etsa(‘Fr?bﬁg? Z’gﬁdﬁa&"% 8@%{62%1%0&%3@%? H@O% uarb %I?éoﬁil,’ppggt 'Yfown
in Figures 2 aggtodd direttid@y AP letheQireRBcdof hopsedlitebefoting Fletf6raaes.i qhat

bet ween the flexible shock absorbing spring transition section 30 and the
bot t om sur f ace s@Ongfdifgstonus.ethetcdvreaimélic cormenict rnd thatl #xipas. s deBpidien, i n
Figure 8. 25 Acgo%%hg L othn“§Lg groadest sense, the present invention is
adapted to proyl EIAISHALR a%sorp¥|bn support for a product during shock

| oadi ng cosdi tions iSRoék asedsig praReti® is pRsyiddarag RafityUnd présdneé BEME iflekibas

directions, due to the inner product conﬁactin%)mall . o
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.



24 providing shock absorption support in one direction and the product
supporting platform 28 providing shock absorption support in a second

di recti ow@hi/stieé s 30 perpendicular to the first directi ORCT/@A0H00081
consequence of the presence of the flexible shock absorbing spring
transition section 30. WD 01/53166 PCT/ CA01/00081 19 Any of the particular
enbodi nents of corner piece, end piece, end cap, shelf or cover structure,
or clamshell structure, as illustrated, w?l provi de shock absorption
protection for a shock sensitive product in all three mutuall

per pendi cul ar di r ecfnvAkthe particales gpbadimeatsaf cpHgr piscEiegd picco, ectéscamhplfas

Figures 7 and &)oovblsudfd 6y 8%%%1&%1&&8% dﬁ:‘? ?#l &tardd] %\nﬁ??oﬁf?&csﬂog{ absBptibho

out er cont ai ner COI’]t actl n(j wa assdci a structure "as

illTustrated angrotbctonfsadhaiaussitiveprodiehintdilahres hatkallygpatiendicular diggtyiond. t he
"X, "Y', or "Z'"-axes, wil] be at least partially_absorbed by the unltary
pr oduct cushi oni ng Benc¥ampleeredimipg o Bigwsdifas Wﬁl\'/étﬁlgws 7@mtéwt§én ¢ ﬁ%,sl ¥nd

pi ece conf BgurfetghQHatolfh]p Oérgé%@(ﬁ ot Ghe hho ARG Jo%tal ﬁc@“v&\ﬁla f.E%ns}%ov,% P o

absorption protection ock sensitive

t hr ee nutualIym@@ﬁmesmmnmkasndmnﬁeﬂmﬂ@amc&haisﬂne @@hdﬁﬂmfﬂﬁckﬁﬁdﬁ@uhse
for the end cap, tray ” “coven‘”or cl apshel | conflquratlons of Flgures 1
t hr ough 6, 13 anynef tta Eataﬁ%u’flttrbe@éﬂﬁaﬁtglaﬁrat DorRsoptedthydthp paitat

i nvention, P%ggﬁﬁggﬁ Qnu h% I 81 eShr Etﬁ%éﬁﬁhe t he outer contai ner

contacting mal irecte 15 and has a bottom edge 40
whi ch provi des an ohtkemqaamkagd pg:ceomfagtma‘ronaﬁmngﬁés hy 19uaddatE i archttha
cushi onin strycture to contact a surface of an outer packagi ng. contalner
That cont 39 i ghockpbsogpitagprotestion far ¢ ghack sensitivierodust Wil I%fﬁ’(‘lda inalthregned

with the oute uﬁ%ﬂ%i&b‘b@ﬁdl‘éﬁ’tﬂf gééu%ﬂs Wy dé Phcﬁ b o!?%&‘?r‘?é‘lc__tgftﬁ'e%dtc?%at

| east one of t mut ua perpen rections exanp
contact bet weenaporsiovtgoeclamsheil mmtfgmaﬂenmﬁ@tg*emgt}(romglﬁé ng; and th t he outer
contai ner contacting wall 40 m ght be considered in Figure 8 to be in the
"Z"-axis: and that m&p%tﬁcwgr pEVisRioRY PR her RNt Henties apdllysrategring he

e ax s and o by A nbESAEShucPLoMhE L alaGk, ARRADHL AapaUARCL AT the

shock sensitive product I'hg s ing con 16ns 1's bein provi ded

by a respéctimel hanebotnoddgs 4& amichgirovidesnal butdpackagihg cohtaiier estadingent s
of the present invention, for exanple in tray configurations which m ght
be derived frotréise foF the peshiasing gEUGWiEt ©ooFmsItaD aasitfagy abfan 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.



t he clanshell configuration 80, the at | east one outer contai ner contacting
wall 20 is upwardly directed. In that case, the outer packagi ng container
contacti mosusfieace is provided by at |east a portion of paECaot/@ossurface
of the flexible spring transition 30 section 30, in the manner as
illustrated otherw se, for exanple in Figures 2 and 3. WD 01/ 53166

PCT/ CA01/ 00081 20 In nost configurations, but not all, it is obvious
therefore that the outer packagi ng cont affer contact i ng surface is,

i ndeed, provided by the portjon 42 of the outer surface of the erX| bl e

shock absorbi ng spr [hgost senfisvrasionselutingh allp It issobyiaus,theesdore fhaty e Qusit act
is thereby pro a&sg\ng%mm@r HHtd @i swf&@qgtm&ééahf)rgwde@ bg&ﬁyﬁ&ﬂsm%f&@e > .

present |nvent o contact a surface of 'an outer packagi ng contai ner
di rection whi citer smrﬂaenqufehmﬁlmlblashdcbabswbmg sfring tqanmdumtecoomB(acAs digrussedf aces
24. In any enbodl nment of rese i.nventi.on, at as particularly

i 11ustrated i n2PQ¥EgiHEAst Tltﬂ%fﬁ Brovi 8 Eiths wHtap pré? e °B$hl?fﬁég E’H]‘{%‘I‘reﬁfg‘t?uct
suppor tingsr egF&@erH%\}eml&gto YRR a%arfad oq%tg;; gﬂ{gaogf irte n | bﬁﬂ@ért}ogges

product contacting wal 24, and a portion of the upper
26, may be chawhe:hesiperpemdlwlmetglanynof/\therpeoduheCammnangsmnﬂguesM_G i ntersect.

This is shown, for ex in F| es 1.and.12, at 76. b 78 is,
formed between t heﬁf @’g';pfé’g{qd\‘/r@erﬁ THFW&HWG’%%‘QBPE ?S@W%r%ﬂaﬁfqt?ﬂ g
wal I's 22 and tPPguké%rlqrandFlQOQg&tnoﬁ%@Eﬁﬁtdf@&: Y@k Soddbt s{d;gb %&gonaﬁﬁﬁﬂlg

region 76. The purpose of chanfers 76 1s to provi
flexibility fowatliné2 alfwriiorn ofaafayh pf Mumterptmlhcmt@tlﬁg walls D4 eandfa pokdorpsfes ent

i nvention, partlciP |y V\hﬂf{] %3 %E ad is directed towards the
product sufpor €2 %eétppgrrr 88826.0pA); R5 G RI! er‘i‘h‘é“i!frrS%I'GBtWh§[FﬁB%PEHeﬁg‘d%¢Sé’t6f orm
28 my be conf hﬂéf&é‘c@' ”Plﬂf%%hwn P&&h:f)‘f‘e ﬂﬂ%ﬁ’.‘éy?fam ‘?s;
configuration. An exanple Is cou recess orrre

t he upper portbelwe&?thefespéteweIoateshetihctsmpmctmgregﬁﬁdeiﬁiﬁn@@zaﬂmwndlthe1Fmgure
13. However, any partl cul ar configuration _can be prow ded; it being

recogni zed t haProdiet contagting palisdd. dm teschamfrsedisgiantibe unitary product
cushioning structufg, ?ﬁxa%?é B (R Pﬂﬁrs“%e{ﬁgg) oHdE éﬁﬁl{l@naﬁ‘ ﬂ%?ﬁ)(ﬁllt 'fgfjt}%ho‘:k

sensitive product. I'nd nost unitary produ cush ioning structures

keepi ng wiltsh t heitgry @s@iutt cuishivigi mﬁlcﬁw@oﬁlaéﬁ)l@blrhtah{/%t@ﬁfsbegﬂaﬂax&ﬁdlheﬁ)ﬂ(éed Yo
as to accommodate a particular 25 shock sensitive Froduct Typically, as
can be seen |nSP?éEK)}0‘"61f‘SfiHé°tF‘il Huyaeds the pendygl sHgROTHEE 8 atforma8h out er

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 provided; it being
recognized that, in such circumstances, the specific unitary product cushioning
structure is being manufactured for use with a specified shock seﬁsitive 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 éushioning 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



contai ner contacting wall 20, each outer product supporting region defining
wal | 22, and each inner product contacting wall 24, may be sloped inwardly
and upwamvdby1/5318hi s permits simlar unitary product cushiPOT/Cg0oEC8ICt Ur €S
in keeping with the present 30 invention to be stackable. This feature is
useful when, for exanple, unitary product structures of the present

i nvention are thernofornmed or otherw se nglded in a factory WO 01/53166
PCT/ CA01/ 00081 21 in one location and ar 1shipped to a custoner for use
with that custoner's shock sen%itive products which are bei ng manufactured
in anot her | ocHt PHnlocelRn Hisirg shinped dx disuptompr e a¥iths Hiab shsigmens shock

resulting in |9€}‘1‘§[§ftiv9rﬂr8 tstwhﬁcﬂ%réeeﬁgolﬁfrﬁgécmrg@ in 9&&9&%8 gftéﬁgugﬂ%,ékand

ultimately resulting in | ower prices end consuner

sensi tive prodstatkabPay rédnatsastipping eostd, hesultivigt iarlywpr prdkes tto chesstiookisagitive
structure of the resen@w invention is thernoforned from% sheet plastjcs
material, the PATHFLBANEHGILES errfiﬂlﬂn@feyrteﬁ\a,ltlﬂ%}rdewemfc@aw g FRgeansper efnd

thereby itg ab}ﬂeisqlgcgé%nmiypﬁ;oggg.shock forces, may vary as a function of
t he thickness of the thernofornable sheet plastic material, from 10 which

the nol ded unitary Paniduletly ovisni thaiungtast preciuctr exshmsingegtrictire rafahe presdnt For
exanple, simlar designs of .unitary product cushiqning structure

Ut act ured { PBAFOAHANREPBIEB! BoRyUEs Ayt Baeri: OF caPPHAUPR ST of ¢ i al
t hi ckness of Ot&agome&h%rwlsdrhctueééslyd &@%y%Fraﬁmtytof\wmtér{a@%cm%@,% ed

from t her nof or mabl e sheet plastics material having an initial thicknéss

of, for exanpl gary@s d@cting hbthe tlocki@sO6the thehesformtide dectplastsd ratetisl, frofn
course, determ ne S , tter of the know edge of the designer and_of

the purchder, W&fc?&tﬁ%ﬂ@%gawrtwéﬂéoq%t Wﬁlﬁmw&ﬁéﬂlﬁm cpR ButrpTosneni Bon ng
structure wl : Qﬁéﬁ : Lil: ] i sane
si ze but meigh%ﬁgﬁﬂgﬁ%ﬂgr t @gib??%ggféédﬁﬁgﬁgggﬁg ﬁggggﬁg%w%géhgg%ﬁgg

products wil |l rthegqubfoemalie skeeeyplagiios diatdriat histingami ingiakthickaé g b€8.08hinchesaridl
t hernof ormed fromthicker sheet plastics 20 materjals. It will be noted

fromthe drawi Ng¥ $9Ra1eElbhiPmeiose enamireireh dtombithrgmepmagle sheghslastion
section 1S CUr HefriaPfifliddt ifhbAHALs B (diRhmfI o fod e AR okn e, BHEY
roduct e g wa 22, to

from the respective outer p sup%ortlng regi on inin

which it i1$ adgedsoi is, oMoueseydsterntihel samaessi o kadwrdg bf thé désignemahdlet
unitary structure itself, and thereby 25 jts ability to withstand shock
forces, may al 8% Rushaseisohihe gpd prpeseto Whishwheuntaghprodugiiqyshioning 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.

It 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 SLlpp\érting region defining wall 22, to which it is adjacent.
Moreover, the compression strength of the molded unitary structure itself, and thereby

25 its ability 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 or absence of stiffening ribs 72, chamfers 76, and flexible joints 70.



- in other words, the amount of curvature - of each flexible shock
absorbing spring transition section 30. Still other factors affecting the
conpr essivomorsyiefigt h of the nolded unitary product cushiP@T/CEOECM8ICt Ur €S
of the present invention are determined by the presence 30 or absence of
stiffening ribs 72, chanfers 76, and flexible joints 70. WO 01/ 53166

PCT/ CA01/ 00081 22 As noted above, the de?éh of the product supporting
region 16 of any enbodinent of unitary pf6duct cushioning structure in
keeping with the present vent on i s determ ned by the hei ght of the

i nner product contagF “%éB?W?4 ai5lso® phéhe pio gHﬁt?“@BﬁB@rF%Hﬁ‘6ﬁaﬁfﬂﬁh128.

Moreover, it h%ﬁlb@&%nf‘@? %%tarpaﬁro&h‘,@ Aglighthe Afrulthe B kaBEe Wftﬁq}lgtpresent

contactlng wal | 24 may | es§ - in sohe cases, con3|derab | ess -
t han t he | engt mwsftierhie ddntremeqbbx)ﬁia btlgblqcf[ﬂnmnnengrqdegu ontadehg walhg4 aimjvle 2.

Typically, the Ilength of. th roduct cant in t he
range of 10% t 8TYSh BWPPILE P F}aé#? g MP’F@WHU{&P g?‘ifb‘ﬁfg?‘y\@ﬁbﬂﬁd}ﬁléﬁ ?éléﬁ on
defining wal | Zgier aRfduct dnfBiyg wﬁlnb@%a@%tl&swanﬁhﬁ BIRIGHS, édﬁ‘éﬁl@fdb%esst he
| ength of the inner product contacting wall 10 is less than 60% of

llength of the prthanutbe leghpdithe owger mgdent sumfortmmggmldleﬁmg waﬂeza?erhlmqally,t he
elasticity of an | astics materi from whi the unitar _
cushi oni né st r@l‘%ﬁﬁ&ég f) f%&r?)rf)ggfgﬁfmtiaﬁ%‘ﬁlgﬁ S AthENgF gl]{)}r"éa%(; oot thfen
that there is |d@iHer TBO@Nter qREQUIRBLpAHINE rE%@n Wit gy wall OBt CondC Ug @y NY

structures of the present invention, when t have been put to the task
of absorbing skobrdinsath oighespesest m&entm,@lﬁdﬂr@ﬁtoftth@mstmkdlgEnsmmtmgvmibduct

that is in them, To,th sts on a variety .of e i s of

ni tary pridducts lesuiei Byt i PEEE o B8 oiee SPREi R Yeioy HEFBRE S

i nvention, having d'CfeB@rrall?gh@él@s‘?@tﬁ@ﬂany%ﬁisﬂ& n'uﬂ&%ﬂ%% WREh e uilﬁ{n’?y'i}}oduct

pur poses have indicated, in each instance, the ability of the wunitary
product cushi owiishgorsng stotcturesofithe preserprieeanon arvemuifagtured) isreeth thitithate op

test 20 standards. Those, st andard from case, t o, case, di ng on the

var p
oot Lo Do nGPETRBCTIBIGh PD A A PO S Ing B BT Ry
structure, the;natise Afentths hRMHREN P@tct'f)qgé P9k 6PMBIHIR sh@dﬁqo&ﬂngﬁo ta%éo

Gener al | y, a unitary product” cushion structure 1 n keeping w
present i nhbent ipartectitlid slmeldmnemtvla@rodmpamat korhem. t hat are irrparted to the

shock sensitive prog_ucéjebel ng,cushi oned, tq | ess than 100 gf ..
Typically, a level dP %8t §nd Frgpapstyoa 4 yarigly plogmbrdingpisto 1‘”?@(% Srqduct

obtai ned by u nicﬁﬁﬁc}{mng 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 Tybically, a level of 50 g’s to 60 g’s for a drop of about 1 metre is obtained by unitary
product cushioning structures in keeping with 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



product cushioning structures in keeping with the present invention. As

not ed, the nol ding techni ques which nay be enployed to manufacture unitary
product ovehi/sdibéelg structures in keeping with the presentPCTVeant/00081 may

i ncl ude drape nol di ng, vacuum nol di ng, bl ow nol ding, slush nolding, or
injection 30 nolding. Typically, thernoformng is the nolding process which
is enployed. Any WO 01/53166 PCT/ CA01/00081 23 nolding techni que, however,
whi ch may be enployed is well-known to théSe skilled in the pl astics arts,
and requires no further discussion herein. Typical materials fromwhich

uni tary producadisateshnigse deveraswhichmay beeapdoned is wolkdne wa taikpsekiliesl ded
 ncl ude | ow degityy RALY I ERG Y BT ARDLALA0! KaLY| ene, S .

pol yvi nyl chl ori de, , pofystyrene, nylon, poprropy ene, and appropriate
m xtures and co- pol Jypical hhiet@ofrom Hbweuaitaryiprodtict dushieningdevisésafehetpiedent he
above list of materials is intended to be illustrative but not exhaustive.
There has beenit§8t97 Haybemldeq welpdgfowdansity polysthyenra high dansitripalycthylene,

St ur s eSHKIEER, Per By KGR by G R SeRh S st

i nvention. catio rons’ na e used in
desi gn and/ or madhuebgolymices dierédfe Hppeavens itswidlf bé hedgstesénhati thy abbvofist of
w t hout departing fromthe spirit and scope of the acconpanying cl ains.
Thr oughout t hi §1"’g“r5&1:‘i isjitgRded i éﬁ&lt{sﬁét“tel Dyt pet GRUHIVEOl | ow, unl ess the

context requires OHRELW,SBeerd %‘%fﬂ{‘ﬂgdda v&%@?&f L%‘ﬁ%il‘}{ Wg%@k@hgﬂ?%gﬁ&ﬁ&sas

"conprises" or "conprising”, | be un st oo usi oh of
a stated integeachoof stheph isrin kgeping with thet pagerislonf steepesdnvtinvention.o @ther

exclusion of any other integer or. step or grou of. integers or steps.

Mor eover , 1EZ)he Wﬂé@aé‘ﬁﬁ%fi"él?ﬂriaima onsjRaybguEd lﬂ)\ﬁleﬁieﬁﬂ“ an/ ecnpagpreivles b i s
intended to en ' ]{:ghf% tSULG,
substantially Qg‘%rq%é‘%gﬁgﬁ %?&}tgg‘fehﬁg%ggg‘fokgaﬁégh perrgg{r? E:rﬁtlaggzsc g%rfiﬂf/e

per pendi cul ar acdhgranyieglelais.i ng characteristics associated with

perpendi cularity. WD 01/53166 PCT/ CAQ1/00081 24 WHAT IS CLAIMED IS 1. A
unitary product cusHihEHighentdhis seacification and the clagns whigh felipw.dmisssiheicqptext

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.



a shock sensitive product (12, 83) in an outer packagi ng container, said
unitary product cushioning structure being formed of a nol dable resilient
pl asti cs wabesiled ; wherein said unitary product cushi oni NBCBACAODO0SE | S
adapted to provide 5 shock absorption protection for a shock sensitive
product during shock loading conditions in at |least two of three nutually
per pendi cul ar directions (32, 34, 36); sald unitary product cushioning
structure beingc har acteri ze d2 by at | east one outer container
contacting wal | ‘202 for prOV|d|ng contact 10 with an outer packaging
contai ner in a¥W S Dd8e of said three mut ual Iy perpendi cul ar
directions; a flexible shock absorbing spring transition section (30)
formed inwardly of said at | east one outer container contacting wall; and
a product suppdrting regisomi(aipprotiacticnghiating emsdture (K, 50f €0, 8Py fodl wapportlip
supporting region defining wall &dﬁé at | east. one inner product contactlng-
wal | (24), ta|5b%€§tse'a>%vqpﬁ prict (P ee et ergleemesanainsnsaid upraypeeduct

supporting regi Bﬂm‘}lﬁﬁé i p p@n f@l‘?r%&%%laqnélgmg% Be%hf%ﬂﬂ@*aﬁfc@@xﬁa% 4ing vall,

and a product support ext romdsaid inner

pr oduct contacting wal | ; wiksdtiesaid wdtacy prodedt cpghihingd stitoiais hiapgdeddlproide
adapted to provjde shock 20 absorptlon support for a product durlng shock
| dadi ng condi t FBARE pRFOERtioNERf8tcCHRL %Ta§hPﬁ‘S@ﬁHB@ m%@%&V¥V”£é¥@6h padidaar

directions; and,yAI6h& lﬂamgt%%@' ke auaaﬂghh@gngtmm by gaﬁi %%&to

provi de shock & sorption support or a urin badin
conditions in a second dissidahitay prmcchnshmnp%rmadlwwnﬂgchm 184 ckeastz eshi d
first one of said three nmutually perpendicular 25 directions. 2. The
unitary producpybushioning structure of claiml1, mherein said three

where the o 01/ 5a166 pct) EADERDDYEL 88k YBtaline fan ool fy APfidfe s PSR L

tile "Y"-axis isvith hii @dter tpackpile eotitsineraimdatt Rast” ' firaXor® of Said tMRE trh@t@hllanl S.
3. The unitary product cushioning structure of claim1, wherein there are

two outer cont &rrepdigwat dieactings;wal | s (20) arranged perpendicul ar to each

other, and a flexible shock absorbing spring transition section (30) formed

inwardly of said at least one outer container contacting wall; and
a product supporting region (16) having at least one outer product
15 supporting region defining wall (22), at least one inner product contacting wall (24),
at least one upper ridge (26) between said outer product supporting region defining
wall and said inner product contacting wall, and a product supporting platform (28)
éxtending inwardly from said inner product contacting wall,
wherein said inner product contacting wall is adapted to provide shock
20 absorption support for a product during shock loading conditions in at least one of said
three mutually perpendicular directions; and
wherein said product supporting platform is adapted to provide shock
absorption support for a product during shock loading conditions in a second direction
which is perpendicular to at least said first one of said three mutually perpendicular

25 directions.

2. The unitary product cushioning structure of claim 1, wherein said three

mutually perpendicular directions are defined by” X, “Y”, and “Z”-axes; where the



said two outer container contacting walls are adapted to contact two walls
of an outer packagi ng contai ner which are perpendi cular to one another;
wher eby @0 di/8316hi oni ng structure provi des shock absor pti par/onot/@osi on for
a shock sensitive product during shock |oading conditions, in three
mutual |y perpendicular directions. 4. The unitary product cushi oning
structure of claiml1l, wherein there are three outer container contacting
wal |'s (20) arranged with one opposed pair2fhereof being substantially
parallel to one another, with a third outer container contacting wall

di sposed bet weeh -8¥isds & pigedeaidpakis, hadYbeisgs péiopetrdbasklais, anvkthefd”-awiser ei n
said three out gr, GoRt BQﬁr contacting walls are adapted to contact three
wal I s of an outer paékaglhg 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;

wher eby said céishi oni ng $he veitany Brogpgehgluening slenctes obelpim bivinreinghare are  f or
a shock sensitjye nr . LNg.: ' ondi tions..in three

mutual 1y per puEPREPERANELOMAGIANRE CRTEN AR BOMhURN o BhPiF ape
structure of chad wdoutehenediner cheta&ingrveallsfagiiidaptedes cE&ad: e &alls eNdragiténg
wal | s (20) arra&ggd in two opgpsed pairs thereof so that said opposed
pairs of outer PREALAR KERANShVAICh FfgPaRRandicular o abanothri al |y paral lel to one
anot her, and said two paj f e Lher 3] t wal | s ar.e adapted
to contact four walls Ok%%gB ﬁ@§%§%8@§§§?#§ﬁ88%85%%@%”5??%%%%&”?%B?H@ form
of a rectangl eforwhsticzRyseseliite proslnboNirig SHotkl Gbadisy PoHNiEHRS irS 6K nAltgARPt i on
protection for a shock sensitive product during shock | oading conditions,
in three nutuaP$ypendiatigeditpciensar directions. WO 01/53166 PCT/ CA01/ 00081 26
6. The unitary product cushioning structure of claim1l, wherein said at

| east one outer container contacting wall is dowwardly directed, and has a
bottom edge (40) which phevhieespdAu@eusiioRas KA of BRindi NPRerEiANh&E hichd
surface for said cushioning structure to contact a surface of an outer
packagi ng cont Hirgreputphcantainereconiaghing winlly 8 awiangedswitl one oppessd peiméharaefer
container cont gecltl nlﬂ)ﬁ}ga?]hlgl}ygé]agﬁfei{op Og]irel?llg%#l? aﬁ/ét&l%ﬂ%% 9uteracton!alen%§Eorftécﬁ%g V\%Tle of

said three nutuaP?? '

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.

5. 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;
whereby said cushioning structure provides shock absorption protection
for a shock sensitive product during shock loading conditions, in three mhtually

perpendicular directions.



7. The unitary product cushioning structure of claim1l, wherein said at

| east one outer container contacting wall is upwardly directed; and wherein
an out er waoksgykerg contai ner contacting surface (42) is peDeadeahosor said
cushioning structure to contact a surface of an outer packaging container
in a direction aligned with said at | east one outer container contacting
wall by at |east a portion the outer surface of said flexible shock
absorbing spring transition section. 8. 1he unitary product cushioning
structure of claim1, wherein an outer ackagi ng contai ner contacting
surface (42) i% providedT P%Pn‘éad}’G“@H%‘h‘i‘@Eioﬁﬁ‘gssfrﬁlﬁfé‘f%?%dalﬂb1ac‘éilf‘ﬁrﬁlé‘tsaéi at

surface of an %Hgt%ne%%%%gh@?lePQ ?dtlﬂg wefllnis%oq)ln(zv%f:&l& an%cﬁgd Pq{a glbﬂftoﬂho

said at least a first one o ee nutu irections
by at |east a pdget@onwhath ;irbexde:uarebutsupsid(agngfcostamér f:d)r&k(dtbﬂg&uﬁf’am:k)r said
absorbing spring . transition section The unitary praduct

cushi oni ng str tﬂ*@wrueiuamcwa?t@rsyﬁé‘%eq,faﬁﬁmegpfw&aglaecq %zg%rlaﬁélrﬁqtm bl e

joint (70) betgwﬁyg t Wyl d
sai d product s uppogt%? gl%agl aé'!e%gt?ﬁr}\e Q%r ddjlwagﬁetﬂ E?I?gér{gig ﬁ?ﬂatp @}8;39%1' oralll+ tr?gsgir(ll

structure of chtdeast firstooepf sad thgee motualppperpemBey(82iireBddnseach havi ng two
opposed pairs of outer container contacting walls, each associated with a
respective at |east one flexible shock absorbing spring transition section

(30), and eachyportion haylngitdy Fot{’]&gfé%us%%w &t Rfré BOEQMN ﬁl@)lerem;s%'icﬁhtn

said two portions of said cushioning structure are jol ned toget
l'iving hinge (Rﬁﬁcnkmmnndomhmbehnmwmeg“muﬁkQ@Wﬁﬂ&ﬁﬁnﬁﬁﬂﬂﬁ&bl/00081 27 1
The unitary product cushionin struc%ige of claim1, conprisjng at |east

two flexible shock absor BNREE R et P EWEO%“@%@?l%H%“%@S)“ FNdRN ai d
t | t
at 1east one ?f‘btvﬁfed%PtsﬁHrlgugl 18&9%39&&9% % nt"@ q s%l?fhge +%ﬁ&§' pga&g er

product supporting region et ni ere y sal east ‘one er
cont ai ner cont amithingr inal direction alighedniithrsaiolus 1daet meﬂnteeaohtamfer saitaktiag vbaelast

two flexible shock absorbing spring_ transitiaon sections, 12. The unitary
product cushi oY deast # pertign gle&wt%plﬁfw of sajghiledbls segkpbsarbingsngpe apsition
flexi bl e shock absgrbing spring transition sectionis formed in at |east
t wo

8. The unitary product cushioning structure of claim 1, 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).

9. 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 platform.

10. The unitary product cushioning structure of claim 5, comprising two
portions (82, 84) each having two opposed pairs of outer container contacting walls,
each associated with arespective at least one flexible shock absorbing spring transition
section (30), and each portion having a product supporting region (16), wherein said
two portions of said cushioning structure are joined together by a living hinge (86)

formed therebetween.



portions, each separated on fromanother by a stiffening rib (72) extending
between said at |east one outer container contacting wall and said at
| east onavout/sxie®r oduct supporting region defining wall.PeBCATH®O8NI tary
product cushioning structure of claim3, wherein there are two outer
product supporting region defining walls, two inner product contacting
wal |l s, and two upper ridges, all defining corner of said product
supporting region; wherein a portion of eggh of said outer product
supporting region defini wal I's, of each .of said ipner product contacting
vl s, and of ddch of saldeuiEREPiadheisuioniRe HfHE et dm I ePEPRsIPER IS r
ridges intersegye fleRibiWMBEICAREHidSprind M An¥EH Sdchiofs ms)bét&/%%n $ard Ilt%a{g?ﬁne
bet ween the respective outer product “supporting region defining walls and
i nner product ooter aenthingr watdcsing wa and sof anfeestede onegpoructlstippditieg wyidrar y
pr oduct cushiogiﬁ structure of claim4, wherein there are three outer
product suppor £Ff %ng@"on defining walls, three inner product contacting
wal | s, and three upper riggasy dali M Mehst Whe B88RECAINYANGOEHRAGINR willl G
product supporting region; wherein a portion of each of said outer product
supporting regidtontgaopsibagvesaldagh obkaidat Heast twaiftbxibiashogk abbodting oprimgt i ng
wal | s, and of zach.of Siid WO 01/53166 PCT/ CA01/00081 28 upper ridges, in
each regi on wh ?8$P%%§%IPP%e pairs of said upper ridges intersect, is
chanfered (76); and wherein a web (78) is formed in each said chanfered
regi on between the respective outer product supporting region defining
wal I s and innerl2product Tdenmnaetyimgdwakishionidg stitivaireof thing lpmdeest said at
cushioning strycture of .clajm5, wherein there.are .four_.outer product
Suppor ting 1 eqi gt o oG S0k LSO i oy g dAnSdhithetioR S aed Myt 158! M0 and
four upper ridggsionddacHdfabit@fof B Jn%ﬁi%?ﬁ%h‘éﬁff@ﬂhg?irbs(tﬁf eﬁa{o@nfﬁa@esﬁ
supporting region; wherein a portion of each of said outer product
supporting regisad at i oriengutevadonginen fromactimgofals andlsdit aeleagirond water pomtuact i ng
wal I s, and of each of said #Bgér r{dges, in each region where respective
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13. The unitary product cushioning structure of claim 3, wherein there are
two outer product supporting region defining walls, two inner produc_t contacting
walls, and two upper ridges, all defining a corner 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 the region where said upper ridges intersect, is chamfered (76); and

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

region.

14. The unitary product cushioning structure of claim 4, wherein there are
three outer product supporting region defining walls, three inner product contacting
walls, and three upper ridges, defining two respective corners 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



chanfered (76); and wherein a web (78) is fornmed in each said chanfered
regi on between the respective outer product supporting region defining

wal | s andvonnsyiepr oduct contacting walls. 16. The unitarpcpraduaingt
cushioning structure of claim1l1l, wherein at |ast one of said product
supporting platformand said at | east one inner product contacting wall is
configured to receive a product having a 2redetern‘i ned configuration. 17.
The unitary product cushioning structure £ claim 1, wherein each outer
contai ner contacting wall, each outer product supporting region defining
wal |, and eachupwﬁ@ﬁ%r‘wﬁkm%m‘ﬂ@fq KEPSREYS PAIsOfsishgper slggftsna&er%mmﬂ ar
uni tary productyfHahiiqQRkPgnd Structures are stackable. 18. The unitary
product cushioning structure of claim1, wherein said unitary product
cushioning structure is whercimnd oreh¥B)fis fmmst @etachlsaigitdhasmfered eigical betwedh
wherein the conpression strength of the nolded unjtary structure, and
thereby its aBi% {EREHEC AUHHSHTQAFt SHBRU P e dgtipingawalls apdr (wmet PEMUBE ¢ he
thickness of tpe, ¥R RMWaR166 PCT/ CA01/00081 29 ther noformabl e sheet

pl astics material fromwhich the nolded unitary product cushioning
structure has been thernoformed. 19. The unitary product cushioning

structure of claiml1l, wherein. the conpression strength.of the no|ded
unitary struct les'e, and t FEBWWPEOCIHB‘{TCI?‘FQV"‘P%Str\}ﬁtl’rﬁé’?&gﬂnéhﬁg‘?{e‘lﬂd gegre

varies as a fupgfiRferQfrodite s%ﬂ‘i’tﬁh@ﬁ?io@%tﬁlﬂir%f wiIRC lﬂoxfr: iﬁﬁ%r%r@du& heftctin

absorbing spring transition section formed I nm said nolded unitary product
cushi oni ng st rwetlarand 2@r uppe nddes.aall dpfiroog ¢ourcrasieicone ngrnstsrafcdaid proalucic] ai m
1, wherein said at .|least one outer product supporting region defining wall
is formed so aS'RPSTHB/E89 series of discrete steps (46). 21. The unitary

product cushioning structifferiff bt caM&f £l ohh:?ol/ir%{l&i Qupﬁl%fé'tri]rghéég%nnner

product contacting wall is in the range of 10%to 80 t he

sai d out er prodeftting wables ¢fi eagh ro gaid inwke fproducy covahdting ARallsThied ofiedchrof faidoduct
cushi oning structure of .claim1l, V\/qer ein the | e_ngt(_h .of said inner product
contacting wal PPPE TAgES iR faGh 168N SYNerhisSPESHYE RAIBT O3 URRGF Biflges intersect, 1s

chamfered (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.

16. The unitary product cushioning structure of claim 1, wherein at last one
of said product supporting platform and said at least one inner product contacting wall

is configured to receive a product having a predetermined configuration.

17. : The unitary product cushioning structure of claim 1, wherein each outer
container contacting wall, each outer product supporting region defining wall, and each
inner product contacting wall, is sloped, so that similar unitary product cushioning

structures are stackable.

18. 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



product supporting region defining wall. 23. The unitary product cushioning
structure of claiml1l, wherein said inner product contacting wall has a
convol ut edooosfisgurati on with a plurality of ridges (90) pertandomgl bet ween
sai d product supporting platformand said upper ridge. 24. The unitary
product supporting cushioning structure of claim1l,wherein said flexible
shock absorbing spring transition section _js curved, with the direction of
said curve being outwardly and away from tfe respective outer product
supporting r e%llwonr%o oer];nlamengw\é?lpkdstics material from which the molded unitary product

cushioning structure has been thermoformed.

19. 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.

20. The unitary product cushioning structure of claim 1, wherein said at
least one outer product supporting region defining wall is formed so as to have a series

of discrete steps (46).

21. - The unitary product cushioning structure of claim 1, wherein the length
of said inner product contacting wall is in the range of 10% to 80% of the length of

said outer product supporting region defining wall.

22. The unitary product cushioning structure of claim 1, wherein the length
of said inner product contacting wall is less than 60% of the length of said outer

product supporting region defining wall.

23. 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 ridge.

24, The unitary product supporting cushioning structure of claim 1,wherein
said 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.



