PLASTI C PACKAG NG CUSHI ON Field of the Invention This invention generally
rel ates to cushions for packaging itens such as 5 sem conductor wafers.
More particularly, this invention relates to a plastic cushion nenber
having at | east one plastic spring portion to provide a desired cushioning
ef fect between oppositely facing surfaces of the cushion nenber.
Description of the Rel evaLASTIQBAKKAGING/CUSHION ai ners are used for
packagi ng itens such as sem conductor wafers. Extrene care nust be

exerci sed when handli ng such packages because of the delicate nature of

t he mafersF Lt hin the tackage. Vari ous approaches have been taken to
ensure the-&i@%&—m Y¥he wafers within the packages during shipping and
handling. 15 OnghapRveRidh Béerdiereldtes tdehdhdénsClos Paokaging tilend duck package
at least at the opposite ends of a stack of the wafers. Typical cushions

are made f scamicouduetor veafersi dMore articatariye thas invertinrcighatesoles? Plaghis exshipn

cushi oning_effect, .ho er, th intraoduce v p, . .
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to interfepfedbbivdehOppENiely fAtinp kPRIt betebsHibemeaeant s of the

sem conductor wafers. This is especially true when the wafers are left in
a package with conventional foam cushions over an extended tine. The

nat ur e of e faam !g g! Eﬂ Pature of the sem conductor materials
al | ows forbh Hen otine Relevahif Ay conprom se the integrity of the
sem copgluct or Waf @drfety 8bcéMginérs taegdedafor pakiafiyip N@nfsaaoh pademivasdivean t o

I ntroduce carbon fibers into the foamnaterial to reduce the static
propert i esWafers.hExirempcareomughdngneecisesl whagnohandling suehh Rackgesst bacarss Hppr oach

e o MRGEEAR S REGPSA S R Ea ikl shpemant el
waf ers. 30takbete ehsuratheaatgfior ofathe iwgberowathimehe ckages kiuong shippirgnandsuch as
handling.
15 One approach has been to include cushions within the package at least at the
opposite ends of a stack of the wafers. Typical cushions are made from foam
material. Conventional foam cushions provide a cushioning effect, however, they
introduce several problems.
One difficulty associated with conventional foam cushions is that they tend
20 to interfere with the material properties of the contents of the semiconductor wafers.
This is especially true when the wafers are left in a package with conventional foam
cushions over an extended time. The nature of the foam material and nature of the
semiconductor materials allows for adverse reactions that compromise the integrity
of the semiconductor wafers.
25 One attempt at modifying foam pads has been to introduce carbon fibers into
the foam material to reduce the static properties of the foam, for example. A major
shortcoming of this approach is that the carbon fibers tend to become separated from
the foam material. The loose fibers tend to contact and adversely impact the
semiconductor wafers.
30 There is a need for an improved way of cushioning items such as

semiconductor wafers within a package so that a desired amount of cushion is



sem conductor wafers within a package so that a desired anount of cushion
Is -1 provided for shipping and handl i ng purposes. This invention addresses
that need while avoiding the shortcom ngs and drawbacks of the prior art.
SUMVARY COF THE I NVENTION 5 In general ternms, this invention is a pad that
Is made froma plastic material for use in packaging itens such as

sem COﬂdUCE@fvid&ﬁf@f $hipbihgOfRl ﬁmnmigq)uqsdses.pﬂﬂs GOVERLibS QAdRsi¥s ahkhd Reeldi | m t hat

is vacuumtorned to establish at [east one plastic spring portion that
resi | i ent | Yhitepyeidingshegweicagings ead drawbg ithepgorfasti ng surfaces of the
pad that contact adjacent itens. 10 In one exanple, nultiple contact
surfaces are provided on each side of the pad. Plastic spring portions
extend between the cont actSEUMMARSOFTPHEANMENTION | Nng portions include
surfaces that flex to absorb any force incident on the pad that would tend
to conptess thelipaghergl fergspthieinyapiensis apd thatas tmade Spm agplpdictmyesalar e

arranged L m .af | . contact surfaces of the
pad so thafoq!r?(ls)é [Haéaé:?(aélﬁé E@%%@%@%&?ﬁ%‘}ﬁﬁ}‘é&%‘gd occurs responsive to a

conpressi ve forieond exaise ehapal @ ompkisespaglakie filid @Batds pacuiumh ifériymedf to
concentric, circular contact surfaces with .?_I astic_spring portions

ext endi ng B¥aRlish At ksastone plaske MR PosiieT hassiligntl ymamidipy spacingibebygear

ar rangenen ' ' r ; Lre pad and provides a
relativel yg@\éﬁ&gﬁ%ﬂg%ll{dr:}gw%og@h%%c?ﬁét g&’é%?l? 9Jt8{;lﬁ%é§%%fount of cushioning 20
af fect10 The varImmuose éxatiple.aaubbiptt eshiansadass ate pruvidednmeedchasidenvf thebecone
apparent to those skilled in the art fromthe follow ng detail ed.
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BRI EF DESCRI PTI ON THE schemat1 ca ustrates a
cont ai ner iendltaicompressxhbipadi ngsop@ctxamples, the plastic spring portions are arranged

to limit relative movement between the contact surfaces of the pad so that no lateral
15  deformation of the pad occurs responsive to a compressive force.

In one example, the pad includes a plurality of concentric, circular contact
surfaces with plastic spring portions extending between adjacent contact surfaces. A
concentric, circular arrangement evenly distributes forces across the entire pad and
provides a relatively self-supporting pad having a controlled amount of cushioning

20  affect.

The various features and advantages of this invention will become apparent
to those skilled in the art from the following detailed description of the currently
preferred embodiment. The drawings that accompany the detailed description can
be briefly described as follows.

25
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically illustrates a container including cushioning pads

designed according to this invention.
Figure 2 is a planar view of an example embodiment of a cushioning pad
30  designed according to this invention.

Figure 3 is a cross-sectional illustration taken along the lines 3-3 in Figure 2.



designed according to this invention. Figure 2 is a planar view of an
exanpl e enbodi nent of a cushioning pad 30 designed according to this
invention. Figure 3 is a cross-sectional illustration taken along the lines
3-3in Figure 2. -2 Figure 4 schematically illustrates a selected portion
of two cushioning pads designed according to the enbodiment of Figure 2 in

a first condi ti pyyrdh 9etetnatichily Hﬁfsfrﬁﬂe@ﬁ sEREtel Yokt NSt tQ\fo Els@ntnd'p dd§ a

second condition where a conpressive force |§kapp l1ed. 5 F|gure
schemat i cadi¢sygriel laoerdiag ¢s theengwdaden of Figures2 of a fitse cemdiGeni.nent of  Fi gure 2

I n perspective JEM/ Figure 7. schemati I llustrat gs.,an alternative
cusht on ng. pad Hedrysalstiaes SpaPRRRS of fiete o RS Roffian el a
schemat i catdnfp [Jegsll%sﬁ)f@tlgg ppkat her al ternative enbodiment of a 10

cushi oni ng pad desi gned accordlng to this invention. DETAI LED DESCRI PTI ON
OF THE PREFERREEi zENMBODIChENT® allFFi iusteates sabdveadnportion$ wf showsbadonert afner 20
for packagi,gg i%ems such as sem conductor wafers 22. The contai ner 20 may
take a vart &b{f of" BGRE YNEYs only 15 schematically shown in Figure 1. A
top 24 of the cppual Ue§ch319at}'@$lyaﬂlu§5tFQe§’\@h|a1t3§1at1@@d:u§‘hl§hﬂ§m&dd| d&gne@ Dot tom
30 of the container has an end wall 32 and a sidewall The top 24 and
bottom 30 agcerdirgiortbis ltlﬁ@élpher In a conventional manner to contain the

waf ers 22. The Jde 28a 3 erate to _establish r est rai_ni ng
portion extendi ﬁléuf) "faIIII gllg)hdﬁ\ﬁgfa?eg O léeén Ay T'Hlé’ %é‘? ta
pref er Bpl yohion F}ﬁ‘d@&l&sﬂghédlhd&ofd"h@g ©ahisahvitior0 Wi th a plurality Of
cushi oni ng pads hat provi de cushion to absorb inpacts on the contai ner

to protect the wafers 22 from damage. Dependi ng on the size of the stack
of wafers 22 nahd i i) PRIPHIPATON OF PA FRER ﬁl{"ﬁ%@' ﬁﬁi m CO”t a' ner
20 may have nmore C 1T pacttyt contariTt

waf ers and cushFigateny seBélfatically shows a container 20 for packaging items such as

semiconductor wafers 22. The container 20 may take a variety of forms and is only

15  schematically shown in Figure 1. A top 24 of the container 20 has an end wall 26
and a sidewall 28. A bottom 30 of the container has an end wall 32 and a sidewall
34. The top 24 and bottom 30 are secured together in a conventional manner to
contain the wafers 22. The sidewalls 28 and 34 cooperate to establish a restraining
portion extending between the end walls 26 and 32.

20 The wafers 22 preferably are stacked within the container 20 with a plurality
of cushioning pads 40 that provide cushion to absorb impacts on the container to
protect the wafers 22 from damage. Depending on the size of the stack of wafers 22
and the number of cushioning pads 40 selected, the container 20 may have more
than enough capacity to contain the chosen number of wafers and cushioning pads.

25 A spacer 41 (schematically illustrated) may be included to fill any remaining space
within the container 20 that is not taken up by the stack of wafers 22 and the
cushioning pads 40.

The cushioning pads 40 have oppositely facing contact surfaces that are
adapted to contact the item adjacent to the corresponding side of the cushioning pad.

30 In the example of Figure 1, an uppermost cushioning pad 40 has a first contact
surface 42 that is adapted to contact the underside (according to the drawing) of the

spacer 41. A contact surface 44 is adapted to contact the wafer 22 at the top of the
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25 A spacer 41 (schematically illustrated) may be included to fill any
remai ni ng space wthin the container 20 that is not taken up by the stack
of wafers 22 and the cushioning pads 40. The cushioni ng pads 40 have
oppositely facing contact surfaces that are adapted to contact the item
adj acent to the corresponding side of the cushioning pad. 30 In the
exanpl e of sta¢ky(aceordingao thppleawingt Ths homadtryriped 40alhd4 af feacts pad, aft act

e T A Cocalyp Gl S g s ISR NS
vafer 22 apdbhér ki itdhe PnSlodek mRCHRI £ R8cdrQink N6 il @MyiHD) incliescont act

surfaces 42 and 44 of each pad, of course, contacCt the adjdacent 1tem
wi t hi n t hea contiagli sweface ddpibatdisngecaved hgainsh she msider ofetheodndswalt Ki2nof theens. The

| ower st d 4 acc ing to, the drawing) includes a contact surface 44
that i re‘gﬁ§gﬂqﬁéﬁpﬁgigﬁﬁgaVﬁ rde of the end wall 32 of the 5 container

bottom 30, for A& Ghe PrinkGReHiorPBE eRIRAENBtRBED tHRNcohbacE ¥iERES 4B8hween the
contact surfaces 42 and 44 °to resiliently maintain spacing between them

The spri ngdpter resibiantyempingain dpasingleetwekssthemd Thewspring pértionsiéi ovidegs &Ef ect

ded f . 22 ' hi_ ppi h | i. f o | e.
10 as. best St StnobpCer Do EhTiag ipdd S et ing fater PERuBR bPgL Tace.

42 conprimaadph%;rfallé,@hwg_ contact surfaces 50, which are concentric and
circular inthe illustrated exanple. Simlarly, the second contact surface
44 condtises a Pbheall appyeciged drome diguresc 2, 3iandub.athe dirat eentads utfaee 9252,

Spring portions. 4 3 en . adjacent . oppositely facing. contact
cur f agen. sHie® S frEY o P RS el Hhlen, FEBGR b Ristent RS BEBK DT

where the glhbtrited egaifple OrSimdaidythé Sedond ReaRct Jusficd 44 @oatpriéed ¥ pluralityf i | m of
plastic material. A variety of materials nmay be chosen to formthe pad 40.
I n one exaPfpF@icentri¢a ceMar cappegitases Pl ySpiee partivas &6 axtend batyegnt o

ensure tha%dei&&ﬁt pﬁﬁ%\%@&oﬁgn?%nt'h&ts{lgg&g.e any adverse effects on the wafers

22, regardless 0 he wafers and pads are
15 The spring portions 46 are plastic springs in one example where the entire

cushioning pad 40 is made from a relatively thin film of plastic material. A variety

of materials may be chosen to form the pad 40. In one example, a carbon-

impregnated polystyrene material is used to ensure that the pads 40 do not introduce

any adverse effects on the wafers 22, regardless of how long the wafers and pads are
20  left within a container 20.

In one example, the pads 40 are vacuum formed using a selected plastic
material. Depending on the characteristics of the chosen material, the thickness of
the film will be selected to meet the needs of a particular situation. Given this
description, those skilled in the art will be able to select from among commercially

25  available materials and to choose the appropriate thickness and other pad dimensions
to achieve the cushioning effect required for their particular situation.

The plastic spring portions 46 in the illustrated example include a first
segment 54 extending away from the contact surfaces 50 toward the second contact
surfaces 52. A second segment 56 extends away from the first segment 54 at an

30 oblique angle. A third segment 58 extends away from the second segment 56
toward the second contact surfaces 52. The illustrated arrangement provides plastic

springs between each adjacent, oppositely facing contact surface.
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20 left within a container 20. In one exanple, the pads 40 are vacuum
formed using a selected plastic material. Depending on the characteristics
of the chosen material, the thickness of the filmwll be selected to neet
the needs of a particular situation. Gven this description, those skilled
in the art will be able to select fromanong comrercially 25 avail able

mat eri al s and t Bhe hibosmtedhexaapie dpoludes ecurvilinsanetsmsiivds dichweeenptet fiistkensi ons

to achieve the cushjoning effect required for their partjcular situation.
The. pl act § QN ARG (BGR (SEOMENEl| He (St THHOR, PRBonse 4B TRESF HvIRBeal o f o

segment  S54¢eaciifdtQilingt e rekfigibt B GBNAGT: batideR 38S cSffadi QUaAEstsaengecond

contact surfaces 52. A second sedgnent 56 extends away fromthe first
segnent 5452tesponsB@ tolkl dompeesaivgl ferce Antthé patl 4@ glreorte @mpke, @rvdsnpaesaivef r om t he

second segpent, 56 t.om&rd the second CB,nta t surface gz. The illustrated
ar r angehentOrgt B Aadal fiecipp resulfs i, purey aX{al RO IRent of t “c%‘?ﬂ‘?‘?‘éﬁﬁj&% Stely
faci ng confafiveStdr EfRhCothér. TR bthéUHOER! §Rk RUATRAGr | kRS tetwaen! ingear
transitions between the first, second and third segnents of the plastic
spring por sagorstsdd. thd Hbstrated ipldstic spring portiansénsumntbal novateraldefaimasioni on of
any rmverrenft t he contact surfaces.50 and 52 responsive to a

bet
conpr essi v& %?’a‘ggg‘%rﬂ?époﬁ‘éﬂeiﬁgCPWPE?HI?V%%?&)I e, a conpressive 5 force in

an axial direct hghestappldcatddfromm@hresdiaal sSTay appditpadihat e fANEamhcsur f aces
relative to each other. In other words, the curvilinear transitions between

the sHynesurfacef2t mdidhl ingkidesthecplpraditt dlccisparngyrigesst fGrecabvesiagainshat no

| ateral defo i of the pad occurs responsive to a co essi force.
ho beat apPRBCEAt chher o Tt s T & BERBR TS ptafnfoh SRR T,

contact  16» shi hCRcdided WoiRH dnBGkr dafer toRcanPbppositd ivle @F tisd tFper pad 10 f aces
50, received against a wafer 22. The second contact surface 44 incl udes

the pl ur al (acgordingctortbeiiliustrgiipmacihs lower parhdO &y wceivedbo@gendta wafer 2ot her
e o0 PR G S AR RO e B B v
i nsi de1of §drctansbrinbhd ofdke AfraridemefOintaingg padketlicomditibh.gure 4 illustrates the

Figure 5 schematically illustrates a compressive force 60 that is applied to

the combined stack of wafers 22 and cushioning pads 40. The design (i.e.,

thickness, material and length) of the plastic spring portions provides the desired

amount of cushioning effect. Figure 5 illustrates the flexing movement of the

20 second segments 56 of the plastic spring portions 46 responsive to the compressive

force 60. The distance between the contact surfaces 50 and 52 decreases only in an

axial direction. There is no relative lateral movement between the contact surfaces

and there is no lateral deformation of any portion of the cushion pad 40 even when

subjected to the compressive force 60. The curvilinear transitions between the

25 second segments 56 and the first and third segments 54 and 58, respectively,

facilitate purely axial (i.e., vertical according to Figures 4 and 5) movement between

the first and second contact surfaces of the cushion pad.

Another feature of the embodiment illustrated in Figures 2 and 6 is a

plurality of recesses 62 on the contact surfaces. The recesses 62 interrupt what

30 otherwise potentially could be a vacuum between the cushion 40 and an adjacent

wafer 22. In the illustrated example, the recesses 62 are evenly distributed about the

circular contact surfaces 50 and 52 in the pattern shown. At least one recess or
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15 selected portions of the arrangenent in a first, packed condition.

Figure 5 schematically illustrates a conpressive force 60 that is applied
to the conbined stack of wafers 22 and cushi oni ng pads 40. The design
(i.e., thickness, material and length) of the plastic spring portions
provi des the desired anmount of cushioning effect. Figure 5 illustrates the

f1 exi ng novewemtbraking ieat@®® psefemhly is popvidedsonxGichhbf theecoptaassurfacepwheng
portions 46 responsive to the conpressiy force 60 he di st ance  between
t he cont ac?or@ﬁ?‘g‘ﬁc“égcugeé CB?F&“B?%%@@%%EI%S% Y tl?ed’agn‘m' ;i}?iogF CH?IPB]%t t6n. There

is no rel a%egae/§e4@ésrre%nﬂar/&i}ﬁ@tthpeéae@muhmoﬁa beeab iaaeqablishBdiHeher e is

no | ateral ormation of any portion of the cushion pad 40 even when
subj ect ed bverslheonfipuptiessif Ve fadrde 60. The curvilinear transitions between

the 25 second sggnents 56 and, the first and third s n{s .54 and . 58,
respectqS vely, F rﬁf%hﬂ@aﬂaﬁm ‘E’_“é%t%ﬁ aw%eé%a%‘rftﬂagg‘ﬁga@w‘m?wn‘% Fi gur es
4 and 5) NERURAL RSWSET cdniifisks 5§1urﬁn§lo§%agéinﬁé>§egaﬁémss%€ @aeQpacell t he
cushi on pad. Another feature of the enbodinment illustrated in Figures 2 and

6 is a plabaatitheypask 40’e ch plesliofopring pocioms 46 asuproasisd . to Ea@bligicdgses 62
interrupt what 30 otherw se.potentially.could be a.vacuum het . the
cushi on' 40TSHSH I AyTIRRBRE SpfRE 10 Bt deretibg Yo e ypRY SXafnlgy R e
recesses 6gxanfiple, 0 Skl Eiculdri Ut s@PREI72t Reprodided Wt e EHdra6Ht theysallaces 50
and 52 in the pattern shown. At |east one recess or 5 vacuum braki ng

f eat ur ) pr gifmélanbl thejone proxifleteat the ceerrofche pad 4@ of thecembagdimarieef Kigwice
concentric, circular contact surfaces are included on the pad 40. In one
exanpl e, t%‘e recesses 62 are formed during the same vacuum form ng process

that establishepigufe 8 okl &fitier JeNaipl®nr@hgéhentpatletOa Plukligyref 7
schematically illustrates another exanple pad 40'. In this exanple t he
cont act sufifadar contacepwfsces Bharg useditogstablishothe\geniget gurfage 42 wBNs sidsat ar e

spaced abgﬁh%e;gﬁ"shti)gndA o T%CP%P%%L%&%O&T 48P! .ngghiggerx%.hﬂés #8erablye rovi ded

to establis resiliéncy’i nner- sirmlar escribed for the
previ ous ey e@ likk thd dprivg pOKEITRI46.in theSsxambR emntiodlitherit of Bigure 2. surface 72 is

provided at the center of the pad _ _ L .
As can be appreciated, a variety of configurations are within the scope of this
invention. Those skilled in the art who have the benefit of this description will be
able to select an appropriate configuration to meet the needs of their particular
situation.

20 The preceding description is exemplary rather than limiting in nature.
Variations and modifications to the disclosed examples may become apparent to
those skilled in the art that do not necessarily depart from the essence of this
invention. The scope of legal protection given to this invention can only be

determined by studying the following claims.

25



10 simlar to the one provided at the center of the pad 40 of the

enbodi nent of Figure 2. Figure 8 illustrates another exanple arrangenent
where a plurality of <circular contact surfaces 74 are used to establish
t he contact surface 42" on one side of the cushion 40". The spring
portions 46" in this exanple preferably are 15 designed |like the spring
portions 46 in the exanpl e enbodi nreQLAIMSi gure 2. As can be appreciated, a
variety of configurations are within the scope of this invention. Those
skilled in the art who have the benefit of this description will be able
to sel ect an appropri f.i; i : e o their

particul ar si tg'ati oh‘%g(gg%ee I%Pé%tgg?lgé{eggs@gﬁ %%‘?%fﬁ&i’ g&ggg{% ‘ary rat her
than limting in natafiest conactisatfacenslapied toroahitddt @atteonsljioent the pdd;scl osed
exanpl es may becone apparent to .those skilled in the art that do not
necessarily depart f#&CPFPPROISEECHE CORtast sSWice®on. The scope of | egal

protection given to fhjegyi Buentings; idh RRiliedAY ShhRSEnS% ing the
foll owi ng clains. 25£t6e%_A({hN§&% 1.Sp%ﬁga@ﬁflonr uéle iz packagi%g iﬁ{agﬂé such as
waf ers, cobmwean thg first ahidisedond@nb@ct susfacdsace adapted to contact an item
adj acent the pad; a second, oppositely facing contact surface; and at

| east one plastic spring portion resiliently maintaining a spacing between

the first and SQ.CondTEQE{}aaC(gf_ Sidirh aC%herdin thCsRAeLtng At EFlés-ticV\ﬁﬁfn@i n the
surfaces and the plastic spring 10 portion are all forned froma Single

pi ece I¥ ppasivnare Bl fofined frach ofingle piace 2f plabter.ei n t he pl astic conpri ses
carbon- inpregnated pol ystyrene.

3. The pad of claim 2, wherein the plastic comprises carbon-

impregnated polystyrene.

15 4, The pad of claim 1, wherein at least the first contact surface

comprises a plurality of circular surfaces.

5. The pad of claim 4, wherein the first and second contact surfaces

each comprise a plurality of circular surfaces.

20
6. The pad of claim 5, wherein the circular surfaces are concentric.
7. The pad of claim 5, wherein each of the circular surfaces includes a
recessed portion extending across the surface.
25

8. The pad of claim 1, wherein the first and second contact surfaces are
generally in parallel planes, and wherein the plastic spring portion comprises a first
segment extending from the first contact surface toward the second contact surface,
a second segment extending from the first segment in a direction that is generally

30 parallel to the contact surface planes and a third segment extending from the second

segment toward the second contact surface.



15 4. The pad of claim1, wherein at least the first contact surface
conprises a plurality of circular surfaces. 20 5. The pad of claim4,
wherein the first and second contact surfaces each conprise a plurality of
circular surfaces. 6. The pad of claim5, wherein the circular surfaces are
concentric. 25 7. The pad of claim5, wherein each of the circular surfaces
i ncludes a rec®ssedThopad oficlaxt &ndhereinactransiionthetweenfthe sccodd sagraentad of
claim1l1, wherei e first. and second contact surfaces are generally in
paral l el pf ?Oéﬁ'ﬁ fmeﬂngitﬁ"?ﬁénﬁng%f FUVUHIERL G portion conprises a first
segnent extending fromthe first contact surface toward the second contact
surface, a second segnent extending fromthe first segment in a direction
that is general 1§ 30Tharad| & claion Bhevieseinatbe ot paed shisd eementsdarg athir d
segnent. ext,ending from.th ecand [ econd cont act
surfaces. 73@1.(1“?&?%@8%1%1%1‘%3? g}erﬁqgfesﬁ/ﬁgtggl?@tggt% &@ﬁgispﬁgcne%bet ween the second
segnent and each of the first and third segnents is curvilinear. 10. The
pad of claim8, wherein the first and third segnments are at 5 oblique
angl es rel ativell-o tAe cpshipring cpast dphiysg thepaskingadtems upychic 8. Waters, A
cushi oni ng o‘?&ﬂ-mﬁr?% use in packing itens such as wafers, conprising: a
pl astic fiTmMnavi ig a spring portion that resiliently establishes an 10
operative thickness gfpldstie fdmdhdvingd aisprifig @attzin thharesdiendyies@blishes akness of
the film 12. The pad of claim11l, wherein the filmis forpmed wth
opposi 1&| yopergiiveribickusss € thedad that éssereaigx than a ngennl dicknsseefthafiman i tem
adj acent to the pad and the spring portion extends between the contact
surfaces. 15

12.  The pad of claim 11, wherein the film is formed with oppositely

facing contact surfaces that are adapted to contact an item adjacent to the pad and

the spring portion extends between the contact surfaces.

15
13. The pad of claim 12, wherein the contact surfaces each include a
plurality of circular surfaces and there is a spring portion associated with each of the
circular surfaces.
20 14.  The pad of claim 13, wherein the circular surfaces are concentrically

arranged on the film and there is a spring portion between adjacent, oppositely

facing ones of the circular surfaces.

15.  The pad of claim 14, including at least one recess on the circular

25  surfaces.

16.  The pad of claim 13, wherein the spring portions each comprise a
first segment extending from a first one of the contact surfaces, a second segment
extending from the first segment in a second direction and a third segment extending

30 between the second segment and an adjacent, oppositely facing one of the contact

surfaces.



13. The pad of claim 12, wherein the contact surfaces each include a
plurality of circular surfaces and there is a spring portion associ ated
with each of the circular surfaces. 20 14. The pad of claim 13, wherein
the circular surfaces are concentrically arranged on the filmand there is
a spring portion between adjacent, oppositely facing ones of the circular
surfaces. 15. The pa@hefpadl af roldish, 16ndhdleding qirvddeaahsiogs HecARa the t he
circular 25 surfaces. 16. The pad of claim 13, wherein the spring portions
each conpr $6881€ats lithesPrig POEHAN. ext endi ng from a first one of the contact
surfaces, a second segnent extending fromthe first segnent in a second
direction and a third segnent extending 30 between the second segnent and
an adj acent, opp&si t €hypddefi dlgnohk whierdih eheddni @atprisssipdlgsgtene8 17. The pad
of claig 16, including curved transitions between the segnents of the
spring portion. 18. The pad of claim 11, wherein the filmconprises
polystyrene. 5 {§. -HFFrT egdjoioélai?ﬂ 8 W Helein MEFARA BorhPhses'chfBofi It hGRd
car bon-i npregnated pol ystyrene. 9

polystyrene.
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