11 June 2005 DESCRI PTI ON CUSHI ONI NG BODY FOR GLASS SUBSTRATES AND PACKAGED
ARTI CLE USI NG THE CUSHI ONI NG BODY TECHNI CAL FI LED Thi31i030e:2003 re|ates to
a cushioning body for' protecting a glass substrates conprising a gl ass
base having forned thereon an electronic part such as a sem conduct or
device from danages due to vibration during transportation. The invention
also relates to a packaged article in which a plurality of the
above-descri bed glass substrates are packaged together. BACKGROUND ART In

recent years, electronic or eleCtrﬁﬁééifﬁETBN particularly liquid displays
or plasma displays which are one of peripheral devices for personal
conputers, and portable termnals represented by nobile phones, are
devi ces production amount of which has been drastically increased with the

devel opment_ of the industry of _information technoloqgy represented by
it ernot . (OISR HORY o, i RUPTRARES 1P JAHRARIAFBIGHS ng 1 o

cushi oning bodies to be used for packaging or transporting such devices.
O the deviVSddG JiHEs CUIHKININGBHAi ng 1 11 June 2005 formed thereon
el ectronic parts such as sem conduct or

TECHNICAL FILED -7
This invention relates to a cushiocning body for”
protecting a glass substrates comprising a glass.base
having formed thereon an electronic part such as a
semiconductor device from damages due to vibration during
transportation. The invention also relates to a packaged
article in which a plurality of the above-described glass

substrates are packaged together.

BACKGROUND ART

In recent years, electronic or electric devices,
particularly liquid displays or plasma displays which are
one of peripheral devices for personal computers, and
portable terminals represented by mobile phones, are
devices production amount of which has been drastically
increased with the development of the industry of
information technology represented by internet. It has
eagerly been demanded to develop technology relating to
cushioning bodies to be used for packaging of transporting

such devices. Of the devices, glass substrates having




devices, for exanple, glass substrates used for color filteri3 TFT liquid
crystal cells (substrates having forned thereon a ci n ch thin

filmtransistors are incorporated) and liquid crystal panels, have such a
thin thickness that they are susceptible to inpact or vibration during
transportation and, in addition, they are so susceptible to be influenced
fromoutside due to their extrenely fine structure that they are difficult
to handle. Especially, in the case of transporting glass substrates

before proctssmad bheseth- evaptebrlcppadist subRf gkeséhabnapsegdects, they
are handled with the above-described electronic parts being laid bare, and

hence they @eeicadyersel ¥xahbes! g1 85 sabLPRGLYsbYsshath e 8$§8£Fi city or
dusts to |l ose their performance in some cases. Tﬁus, many packagi ng

techni ques haveebgenrproppssty £obsea] byy 1LANSRBLLIN0-L e Bl ags substrat es

with no damages. As one exanple ereo e 151 “a technique
echni aue 1 TRER GTE0RN BriF R BHoy AN RICR o SEb1 LA GHTFE bead
f oaned bo@xﬁ?ayin speci fic properties and which has a _ substantially
L-letter shaped ¥ E%E??bdg%gdlﬁqu BT FE8L oPangbst rhavR i Hikdd t3 ng
grooves on tthhien it Sji.c enezsslltﬁ]a?i?ethzgy(/ware susceptible to impact or
vibration during transportation and, in addition, they are
50 susceptible to be influenced from outside due to their
extremely fine structure that they are difficult éo handle.
Especially, in the case of transporting glass substrates
before processing or semi-completed products before final
products, they are handled with the above-described
electronic parts being laid bare, and hence fhey are
adversely affected more strongly by static electricity or
dusts to lose their performance in some cases.

Thus, many packaging techniques have been proposed
for safely transporting the glass substrates with no
damages.

As one exémple thereof, there is illustrated a
technique disclosed in Japanese Patent Laid-Open No.
319456/1993. The gist of the technique is that a
cushioning body which comprises a polyolefin bead foamed
body having specific properties and which has a

substantially L-letter shaped croés section and a

plurality of substrate-inserting grooves on the inside



surface along the L-letter. Upon packagi ng glass substrates, % ?Iurality
of glass substrates are disposed in parallel with on a

predeterm ned interval to define a rectangul ar parall el epi ped, and each
corner of the respective substrates was inserted into the substrate-
I nserting groove of the cushioning body to fit the four sides of the
rectangul ar parall el epiped naking a right angle with the surface of the
substrate into the cushioning bodies, followed by, if necessary, fixing

with a fixisug faREben sHchms I?-'leeclt%ﬁ:t'CUgE»naRE\@F Sqi HgUgYSLs 1N the case of
a |

fixing by applying a fixing nenber such a tape to outside

of the CUS@h%%hQQtQ%d'%Splhk%lQ% 1%% e et %%%L%%ﬁ?nd%%§&§%?;ner of

t he cushi oni ng bodies so that the e

wi dened and;th S rates me off the s trate-insertin grooves,
t hus falllnght aQ%ﬁﬁ%& gg%btOpﬁeaﬁW%%E%iPﬁgafﬁﬁggﬁgﬁrmAp§9 inkeryal

af oresai d L et.ter _shaped ush n bqodi es, the wdth of the

subst r at e- |n8eP?$ﬁBeg?05$E FQgPﬂé géﬁélé§leB#P§ﬁvgﬁﬂﬁyeﬁﬁhr@ﬂéﬂefhaﬁ t he
t hi ckness o% | ass substrates, and the gl ass substrates are fixed
utilizing R ﬁ?@ﬁegFé¥?|EUP§§6@§ﬁ§ ¥PSpéngereenibtadtheamslisbodye-upon
conpression, which is characteristic of the beads. Thus, although this is
effective beS%FE%EGtgﬁgoﬁén@fath@nCu@hldusngdbedyotv|ﬁnattha fodrfriction

with glass 3
sides of the rectangular parallelepiped making a right

angle with the surface of the substrate into the
cushioning bodies, followed by, if necessary, fixing with
a fixing member such as an elastic or a tape.

However, in the case of fixing by applying a fixing
member such as an elastic or a tape to outside of the
cushioning bodies, its binding force concentrates on the
corner of the cushioning bodies so that the L-letter of
the cushioning body is widened and the gla;s substrafes
come off the substrate-inserting grooves, thus failing to
fully exert the protecting function.

Also, in the aforesaid L-letter shaped cushioning
bodies, the width of the substrate-inserting groove is the
same as, or slightly narrower than, the thickness of glass
substrates, and the glaés substrates are fixed utiliZing
the high elastic recovery of polyolefin bead foamed body
upon compression, which is characteristic of the beads.
Thus, although ﬁhis is effective for preventing generation

of dust due to vibration and friction with glass




11 June 2005 substrates during transportation, the frigtiongégggesistance

with the glass substrate exerts adverse effects upo t he gl ass
substrates which is the essential purpose and, when the gl ass substrates
are forcibly inserted into the grooves, the glass substrates having a

t hi ckness as thin as about 0.4 to about 1.0 mmeasily bend and are liable
to be danaged. Thus, there arises a problemthat it takes a long tine if
the operation is nade carefully to avoid such damage. The sane applies to

the case ofupwipestadi dgrihg erBsspetescidh, PARd T £H Aiongy View of saving
| abor, automatic packagi ng machi nes and unpackagi ng nmachi nes have recently

been introqg.g;:ﬁg3 ex ri I .S |1 0

troubles, an |1:E aes v%i;%}la%g%[n?g%§%u%@$%%f£€%%%%¢5 s%%%elgsé C%é)ﬁél’%lﬁsl ng
bodi es are | Ly suitable for_ automation., Further, upon inseriing
Che gi ass St e ednd iE o fend s et Ras itk o vine TSR SRR ¢

mar ks may be formed on the glass substrate surface due to, frictional

resi st ance FRISE v?rﬂcsc)'h TRen TR I 13 DTRA L1 &F AFDFEQFRIRIBOve- descri bed
probl ens, an object of the invention is to provide a cushioning body for

gl ass subst1SRELIHP griw citectee dihe amstsuRs fates dBHing aff the

groove at the end portion of the L-letter of the cushioning body upon
packagi ng fihe ciingss afsthiat exs aalebutnil h waralzafte!y. hro emsilie b s
substrates even when an
and are liable to be damaged. Thus, there arises a
problem that it takes a long time if the operation is made
carefully to avoid such damage. The same applies to‘the
case of unpackaging the substrates. In particular, in
view of saving labor, automatic packaging machines and
unpackaging machines have recently been introduced, but
the above-described problem is liable to cause troubles,
and it has been pointed out that L-letter shaped
-cushioning bodies are not actually suitable for automation.
Further, upon inserting the glass substrates into the
substrate-inserting grooves, fine scuff marks may be
formed on the glass substrate surface due to frictional
resistance force, which is ancther problem.
In view of the above-described problems, an object of
the invention is to provide a cushioning body for glass
substrates which prevents the glass substrate from coming

off the groove at the end portion of the L-letter of the

cushioning body upon packaging the glass substrates and

which can safely protect the glass substrates even when an




4 11 June 2005 external force such as vibration or drop inpact is applied
thereto during transportation or handling. Furthernore, ne; SO an

obj ect of the invention to provide a cushioning body for glass substrates,
which is suitable for automation of packagi ng and unpackagi ng of gl ass
substrates, which does not easily generate dusts even when frictionally
slid against the glass substrate and which has excellent durability
enabling to be used several times. Still further, an object of the

i nvention i §Xterprdvitesce spsbkagedibraitdbe bor nlmpbympscngltshepp@lshdom ng
bodi es. DI SCLOSURE OF THE INVENTION In a first aspect, the cushioning body
for gl ass substeabeduadngrdkagsportheiohnmenhhndlﬁngpriB&sthermmﬁqplefin
bead foanmed body and has a substantially L- letter shaped cross section in
conformty wkt st h@sshapeobfjeatCornehepehireAnieh tBepgbasgesubstrate, on

I nsi de surface of which a plurality of substrate- |nsert|ng grooves are

defined al opgshiienknbebbly 8k Gixka0shyme atdes ghitheig! sascaubatrate

form ng t he corner pOI’tIOI’] on out si de surface of east one

fixing rmenpgy- QHtghQQ18508¥ep58k98§h869nalQﬂgaEﬂgg&nbeBEeﬁlass

substrates, which does not easily generate dusts even when

frictionally slid against the glass substrate and which
has excellent durability enabling to be used several times.
Still further, an object of the invention is to provide a

packaged article formed by using the cushioning bodies.

DISCLOSURE OF THE INVENTION

In a first aspect, the cushioning body for glass
substrates according to the invention comprises a
polyclefin bead foamed body and has a substantially L-
" letter shaped cross section in conformity with the shape
of a corner portion of the glass substrate, on inside
surface of which a plurality of substrate-inserting
grooves are defined along the L-letter for fixing two
sides of the glass substrate forming the corner portion,
and on outside surface of which at least one fixing
member-guiding groove is defined along the L-letter,
wherein the thickness of the cushioning body based on the

bottom portion of the fixing member-guiding groove is



wherein the thickness of the cushioning body based on the bottom portion
of the fixing menmber-guiding groove is 5 11 June 2003tkJune39G95 r educed
fromboth ends of the L-letter toward the corner portion. The
above-described first cushioning body of the invention includes, as a
preferred enbodi nent, an enbodi nent wherein the bottom portion of the
fixing nenber-guiding groove is beveled at the corner portion. In a second
aspect, the cushioning body for glass substrates according to the

i nventi on goraiuasdsy aedueleolfgdomn Headd dneaned hody 1andthas aocsihst antial ly
L- letter shaped cross section in conformty wth the shape of a corner

portion of thie @rass pPotiat.e, on inside surface of which a plurality of
substrate-inserting grooves are defined along the L-letter for fixing two

i des of the gl ag% SYRYEL A AILENG L COLATOAMAL bony JEngrel n the

t hi ckness of the cushioning y Is gradually Tre om both ends of

the L-lett rd t rner __partion. In third _aspect, the cushioning
body for g?égégwgﬁgb%B%%@gegéc8Pdgngrﬁgefﬁgd?ﬁygﬁgﬁgﬁngéWSPises a
etter shaped cross

ect Lon | neBERPSFRAy MRRCRIThE EnERE CoBt PATEgPRoPEp6FE GAX05% e 6l ass
substrate,mggbggggﬂgding groove is beveled at the corner portion.

In a second aspect, the cushioning body for glass
substrates according to the invention comprises a
polyoclefin bead foamed body and has a substantially L-
letter shaped cross section in conformity with the shape
of a corner portion of the glass substrate, on inside
surface of which a plurality of substrate-inserting
grooves are defined along the L-letter for fixing two
sides of the glass substrate forming the corner portion,
wherein the thickness c¢f the cushioning body is gradually
reduced from both ends of the L-letter toward the corner
portion.

In a third aspect, the cushioning body for glass
substrates according to the invention comprises a
polyolefin bead foamed body and has a substantially L-
letter shaped cross section in conformity with the shape
of a corner portion of the glass substrate, on inside
surface of which a plurality of substrate-inserting

grooves are defined aléﬁg the L-letter for fixing two

sides of the glass substrate forming the corner portion,



surface of which a plurality of substrate-insetting gr30£es gés defi ned
along the L-letter for fixing two sides of the glass rmng the

corner portion, 6 11 June 2005 wherein protrusions being formed outside at
both ends of the L-letter. The above-descri bed second and third cushioni ng
bodi es for glass substrates according to the invention include, as
preferred enbodi nents, enbodi nents wherein an outer corner portion is
bevel ed. In addition, the above-described cushioning bodies of the

i nvention inFlIudeh as greferred embodinenta: aF .anbogigegg whereip a notch
groove is d¥PPRE4N REPHEUCAENS BEAPENERGMBBAPUF AL dRF eBPEBNCRESY Phht
angles to the substrate-inserting grooves; an enbodi nent wherein the
cushi oni ng bBByLRA8tEeFmxi mum t hi ckness of is 10 to 60 nm and a ratio of
the two sides of the L-letter is 1.0 to 3.0 based on the shorter side, and
t he substrate-ingket phgvegreseesbadveeaonfidendothird evshioninges as nuch
as the thickness of the glass substrates, a depth of 3 to 15 nm and a
groove pitchodie$ forlQDasml sahdtaatesbadtcoedingwhereha ifheepoliyol efi n bead
foamed body has an average particle size of forned particles of 1.5 t0 5.0
mm has a 1inslodefate pteiO2rod 6BHEJdiAefOIPr €RBbIEmehast whcespongnt of
3.9 to 490, and a recovery rate of 60% or nore.

outer corner portion is beveled.

In addition, the above-described cushioning bodies of
the invention include, as preferred embodiments: an
embodiment wherein a notch groove is defined inside the
cushioning body in a direction at right angles to the
substrate-inserting grooves; an embodiment wherein the
cushioning body has é maximum thickness_of is 10 to 60 mm
and a ratio of the two sides of the L-letter is 1.0 to 3.0
based on the shorter side, and the substrate-inserting
grooves have a width of 1.0 to 4.0 times as much as the
thickness of the glass substrates, a depth of 3 to 15.mm,
and a groove pitch of 6 to 100 mm; and an embodiment
wherein the polyolefin bead foamed body has an average
particle size of formed particles of 1.5 to 5.0 mm, has a
fusion rate of 70% or more, a compressive elastic exponent
of 3.9 to 420, and a recovery rate of 60% or more.

The packaged article according to the invention, in a
first aspect, has features that a plurality of glass
substrates are disposed in parallel with one another at a

predetermined interval to define a rectangular




The packaged article according to the invention, in a_ first aspect, has
features that a plurality of glass substrates are diééeggﬂﬁﬁﬁxgﬁrallel
with one another at a predetermned interval to define a rectangular 7 11
June 2005 parall el epi ped, the corner portion of the respective substrates
Is inserted into the substrate-inserting groove of the first cushioning
body for glass substrates to thereby fit the four sides of the rectangul ar
paral | el epi ped that nake a right angle with the surface of the cushioning

body, into Loning b , and the assenbly, |s fastened by binding
wih a long it NE RBRBER . “BFEngoFRetf PR Ry S heRboF hEuFBRRECE BBve of t he
cushi oni ng bodﬁ. t he Eackaged article according to the invention, in a
second aspettPShLatesatar 885eRkedaiptar et substyphesingapting: 8500y
di sposed in parallel with one another at a predetermned interval to

define a reetabytl htrspacuphépepngeblodyhboroghass psubsbnabest he respective
substrates is inserted into the substrate-inserting groove of the second
or third cusheosbngf bbdiyhéofogtasidesubst tlad esetbanbeleby fit the four
sides of the rectangul ar parallel epiped that make a right angle with the
surface of pdmarlshepipeag btldy, makéoat hbglitisimehé ngithodhe sndrabe @ssenbly
Is fastened by binding with a | ong

the cushioning body, into the cushioning body, and the

assembly is fastened by binding with a long fixing member

along the fixing member-guiding groove of the cushioning

body.

the packaged article according to the invention, in a

second aspect, has features that a plurality of glass

substrates are disposed in parallel with one another at a

predetermined interval to define a rectangular

parallelepiped, the corner portion of the respective

substrates is inserted into the substrate-inserting groove

of the second or third cushioning body for glass

substrates to thereby fit the four sides of the

rectangular parallelepiped that make a right angle with

the surface of the cushioning body, into the cushioning

body, and the assembly is fastened by binding with a long

fixing member along the outside of the L-letter of the

cushioning body.

BRIEF DESCRIPTION OF THE DRAWINGS



fixing menber along the outside of the L-letter of the cushioning body.
BRI EF DESCRI PTI ON OF THE DRAW NGS 8 11 June 2005 Fi g.14 Junez2005spective
vi ew showi ng one enbodi nent of the cushioning body according to the
invention. Fig. 2 is a perspective view showi ng one enbodi nent of the

packaged article according to the invention. Fig. 3(a) to Fig. 3(e) are
sectional diagrans showi ng enbodinments of the cushioning bodies according
to the invention. Fig. 4(a) to Fig. 4(c) are sectional diagranms show ng
exanmpl es of the Rionstl tis i orpefspd isubstia eshasinng idige aguaniienaft t he
cushi oni ng body according to the invention. Additionally, in the draw ngs,
numeral 1 deSitgratasshaiocshibpinGdbting B sUbstidiard mserti ng groove;
3, a fixing nenber-guiding groove; 4, a protrusion; 21, a glass

substrate, 22, &g Xingdraitlisptor WAl lvithr 68 Glg e GHMYAMMO body:

32, a bottom portion of the substrate- inserting groove, an end of the

L-letter: 3 8 Hokadbd AL IROLAN A 1% Lol SR, 35 @ Dottom

portion of the fixing menber-guiding groo _ eve

T O 1o B GE R edoer SBSSP  Ba 2R B  1 ng
a embodiments of the cushioning bodies according to the
invention.

Fig. 4(a) to Fig. 4(c) are sectional diagrams showing
examples of the constitution of the substrate-inserting
groove of the cushioning body according to the invention.

Additionally, in the drawings, numeral 1 designates a
cushioning body; 2, a substrate-inserting groove; 3, a
fixing member-guiding gfoove; 4, a protrusion; 21, a glass
substrate; 22, a fixing member; 31, wall surface of the
cushioning body; 32, a boftom portion of the substrate-
inserting groove; 33, an end of the L-letter; 34 and 34',
a corner portion of the L-letter; 35, a bottom portion of

the fixing member-guiding groove; 36, a beveled portion;

37, a notch groove; 38, a protrusion; and 39, a depression.

BEST MODE FOR CARRYING OUT THE INVENTION

The cushioning body of the invention comprising a
polyolefin bead foamed body having a substantially IL-
letter shaped cross section has a feature that its

thickness at the end of the L-letter is made thicker than



pol yol ef i n bead foaned body having a substantially L- Ieiter 3Egped Cross
section has a feature that its thickness at the end = ter is

made thicker than 9 11 June 2005 that at its corner portion. Thereby, when
packagi ng gl ass substrates followed by binding the assenbly with a fixing
menber from outside, the fixing nmenber goes, at the end of the L-letter,
an outer position than-that at the corner portion, which serves to prevent
the binding force of the fixing menber fromconcentrating on the corner
portion andthesabltedtsheckinedi pgrtdone tBheneébpr n¥hepresskaginghalass
cushioning body to thereby protect the glass substrates. In the invention,
speci fi c comsbistuhitess fiod lehkedhbiyhe intingknass asketubé ycwihhoai figxhody at
the end of L-letter is nmade thicker than that at the corner portion are as

follows. (limehb¥irngroRnbatsadedi BEegregay ALAbEEr GBEssuUak thBakntihefdepth
t her eof beconmes deeper fromthe ends of the L-letter toward the corner

portion, thepgby-mekigg tha ohRbekpesstehnt PRaAUSREENLRY hRdYoRASRd On the
bottom portion of the fixing nmenber-guiding groove gradually reducing

[1om e enilgcplob LALLSE SRRt Lheptdlne <HarbimLpCek N aut cher

the thiCkneffxggg member from concentrating on the corner portion and
enables the binding force to uniformly press the whole
cushioning body to thereby protect the glass substrates.

;n the invention, specific constitutions in which the
thickness of the cushioning body at the end of L-letter is
made thicker than that at the corner portion are as
follows.

(1) Fixing member-guiding grooves are formed such
that the depth thereof becomes deeper from the ends of the
L~letter toward the corner portion, thereby making the
thickness of the Cushioning body based on the bottom
portion of the fixing member-guiding groove graduvally
reducing from the ends of L-letter toward the corner
portion;

(2) Without forming the fixing member-guiding grooves,
the cushioning body is molded so that the thickness of
itself is gradually reduced from the ends of L-letter to
the corner portion; and

{3) Protrusions are formed outside at both ends of

the L-letter of the cushioning body.

10




itself is gradually reduced fromthe ends of L-letter_to_ the éorner
portion; and (3) Protrusions are fornmed outside at bo 2005 { e

L-letter of the cushioning body. 10 11 June 2005 The cushi oni ng body and

t he packaged article, in which a plurality of glass substrates are
integrally packaged using the cushioning body, are specifically described
bel ow by reference to enbodinents. Fig. 1 is a perspective view show ng one
enbodi ment of the cushioning body of the invention having the structure
described in item (1) above. In Fig. 1, nunmeral 1 designates a cushioning
body; 2, a substrate-inserting groove; 3, a fixing nenber-guiding groove;
and 4, a protrusion separating adjacent substrate-inserting grooves from
one anot her. Fi d'he dwshal geirspdutdy eand evhes hpand kegyed reer teihdobeli nemt  of t he
packaged article of the invention in which a plurality of glass substrates
are packagethinh aighgrdloity cushybanénosinstiesced dhe invegitaony In Fig. 2,
nunmeral 21 designates a glass substrate and nuneral 22 designates a fixing

menber, angpddikagRMuIIHPHS Abshionfild bdayles dhadfed e Sy nenbers.  The
cushi oning body 1 of the invention functions to protect the corner

porti ons ofaddie 1Heas SRS HyPLAS el td A Aehtfd X @ plurality of the

gl ass substrates, and
Fig. 1 is a perspective view showing one embodiment

of the cushioning body of the invention having the
structure described in item (1) above. In Fig. 1, numeral
1 designates a cushioning body; 2, a substrate-inserting
groove; 3, a fixing member-guiding groove; and 4, a
protrusion separating adjacent substrate-inserting grooves
from one-another. Fig. 2.is a perspective view showing
one embodiment of the packaged article of the invention in
which a plurality of glass substrates are packaged by
using four cushioning bodies of the invention. In Fig. 2,
numeral 21 designates a glass substrate and numeral 22
designates a fixing member, and the same numerals as in
Fig. 1 designate the same members.

The cushioning body 1 of the invention functions to
protect the corner portions of the glass substrates 21 and
integrally fix a plurality of the glass substrates, and
packaging is conducted by using two or more, preferably 4,
of the cushioning bodies.

As is shown in Fig. 1, the cushioning body 1 of the

invention has a substantially L-letter shaped cross




packagi ng is conducted by using two or nore, preferably 4, of the
cushi oning bodies. As is shown in Fig. 1, the cushionﬂﬁgﬂH&&QQQ§bf t he
i nvention has a substantially L-letter shaped cross 11 11 June 2005 section

in conformty with the shape of the corner portion
and, in order to fix two sides

substr at e,

along the L-letter in a state of being separated fromone another by the
prOtrUS'Onsséctébﬁoan'QOEQ%rﬁggﬁthéEh'Q gbbﬁé %He E
fixing nenber-QU|d|ng groove | e

in Fig. 2, Ege
packaged glass su

fixing ne

a plurality of substrate-inserting grooves 2 are provided

8?@%1)R§PQYS

OI’ITE t

In the invention, in the case of.

ui_di oove 3.

provi ding ¢ 8rP?99n5R%eﬁﬁépeguparﬁgoareévéhg GLRESt AEERRESESer 2t he
bod 1 is changed so that its thickness at the bottom portion
i s gradual |'§ Péﬁ&éém of oRbatrAtectnpREt hBBt DBAOVEEgZ B8r9)PEelbdadi cal |y
shows the cross section of the cushioning body 1 of Fig. 1 along the
fixi ng menmbtongi Bhaghglebver3iand sheteubstbaing Feperated §roovene.

Fig. 3, nuneral 31 designhates the outer surface of the cushioning body 1;
32, the botampther by the protrusions 4.

cushi oni ng

Also, in the constitution described in item (1} above,
the fixing member-guiding groove 3 is formed along the L-
letter. As is shown in Fig. 2, the fixing member-guiding
groove 3 is used for binding the packaged glass substrates
21 by winding the fixing member 22 along the fixing
member-guiding groove 3. In the invention, in the case of
providing the fixing member-guiding groove 3, the
thickness of the cushioning body i is changed so that its
thickness at the bottom portion is gradually reduced
toward the corner portion. Fig. 3(a) schematically shows
the cross section of the cushioning body 1 of Fig. 1 along
the fixing member-guiding groove 3 and the substrate-
inserting groove 2. In Fig. 3, numeral 31 designates the
ocuter surface of the cushioning body 1; 32, the bottom
portion of the substrate-inserting groove 2; 33, the end
of L-letter of the cushioning body 1; 34 and 34", the
corner portions of the L-letter; 35, the bottom portion of
the fixing member-guiding groove 3; 36, the beveled

portion; 37, the notch groove; 38, the protrusion; and 39,

12

of the glass substrate
form ng the corner portion of the glass

t he

shown

el E R bd'”ﬂarﬁégﬁﬁgdﬁf'§ﬁ S ep 938800 ' Ihe
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portion of the substrate-inserting groove 2; 33, the end of L-letter of

t he cushioning body 1; 34 and 34', the corner portiddsJune2009 _|etter;

35, the bottom portion of the fixing nmenber-guiding groove 3; 36, the
bevel ed portion; 37, the notch groove; 38, the protrusion; and 39, 12 11
June 2005 the depression. Additionally, in the follow ng descriptions, the
t hi ckness at the corner portion 34 or 34' neans the thickness of the

cushi oning body on the shorter side and the |onger side at the inside
corner poftheodepteshdon.| cddaitidwal by shownthe Fohlodirg, the thickness of
the cushioning body at the bottom portion 35 of the fixing nenber-guiding
groove is deadumdbkyordecr eneedhtohwneds thetheorpenepopbrohod434foeom the end
33 of the L-letter by formng the fixing nmenber-guiding groove so that its

depth is sgul heanat thBetBNdkAds6f oEhenk- Lakhebnand bsdiapgeehat the
corner portion 34" thereof. As a result, upon winding a long fixing nenber

al ong the éhékﬁgrnﬁﬂHéraﬂHi95891095€9V§iQEtSE paekagknget BErALASS

substrates, the distance fromthe ™fixing nmenber to the glass substrate is

e BRI TR Uar php e corer porlion 34 ubich serves Lo

corner portion 24" sAL8Gun' InOFIS! 50aP! SRt hhERLAY! B9 {RLCe of the
cushioning body at the bottom portion 35 of the fixing
member—-guiding groove is gradually decreased towards the
corner portion 34' from the end 33 of the L-letter by
forming the fixing member-guiding groove so that its depth
is smaller at the end 33 of the L-letter and is larger at
the corner portion 34' thereof. As a result, upon winding
a long fixing member along the fixing member-guiding
groove after packaging the glass substrates, the distance
from the fixing member to the glass substrate is larger at
the end 33 than at the corner portion 34', which serves to
prevent the binding force of the fixing member from
concentrating on the corner portion 34°'.

Also, in order to prevent the binding force of the

fixing member from concentrating on the corner portion 34!
of the bottom portion 35 of the fixing member-guiding
groove, it is preferred to previously bevel for forming a
beveled portion 36 as shown in Fig. 3(b). By forming the

beveled portion 36, possibility for the fixing member to

dig into the cushioning body to damage is eliminated, and

13



fixing nmenber from concentrating on the corner porti 4' t he bottom
portion 35 of the fixing nenber-guiding groove, it ii*§¥5¥%§§gd to

previ ously bevel for formng a beveled portion 36 as shown in Fig. 3(b).
By formng the beveled portion 36, possibility for the fixing nenber to
dig into the cushioning body to damage is elimnated, and 13 11 June 2005
deformation distortion at the corner portion 34" is reduced, which serves
to reduce the force of widening the end portions 33 of the cushioning body

toward the outside, The beve| ed portion 36 may be plane or, curved.

Addi t i onal $§LoHBat on HH Rt F9ry. alg(Ehe $RrRer BREFET et t olF or m one or
more notch grooves 37 on the inside of the cushioning body in the

di recti on E@duced ghthichgarvigs hte heedudstthe eforrerad Ml deobve e rection
at a right angle with the paper), whereby the notch grooves 37 absorb,
upon bi ndiend etk tdres f3Xioly tresrbewshideing ebadyratavardt tles sowfsialeni ng
the end portion 33 toward outside and prevent the stress fromspreading to

the end piHd ivedlad Astsiticanad 4 Yma § hee NoLofe gyOMErdsd ay be of a
substantially U letter shape as well as a substantially V- letter shape as

shown in Fig. HdditAr1y N 44 OSs showbeidreigusign 4 i partly renoved

at the inside of the corner portion 34 on the shorter side to form

depressi 0 3%erid 45 TP 1 IR MUSHEH Syrooves 37 on the
inside of the cushioning body in the direction at a right
angle with the substrate-inserting groove (direction at a
right angle with the paper)}, whereby the notch grooves 37
absorb, upon binding with the fixing member, the
deformation stress of widening the end portion 33 toward
outside and prevent the stress from spreading to the end
portion 33. Additionally, the notch groove 37 may be of a
substantially U-letter shape as well as a substantially V-
letter shape as shown in Fig. 3({(c).

Also, in Figs. 3, the protrusion 4 is partly removed
at the inside of the corner portion 34 on the shorter side
ta form depression 39. This is a constitution which is
designed for preventing breakage of the glass substrate at
the corner portion most susceptible to damage when
receiving vibration impact or drop impact during
transportation. Additionally, in the depression 38, it
suffices for the protrusion 4 to be removed to the bottom

portion 32 of the substrate-inserting groove. In addition,

in view of preventing breakage of the glass substrate at

14




designed for preventing breakage of the glass substrate at the corner
portion nost susceptible to damage when receiving vi&ﬂaﬂﬁ%ﬁggﬁﬁhct or drop
i npact during transportation. Additionally, in the depression 39, it
suffices for the protrusion 4 to be renoved to the bottom portion 32 of

t he substrate-inserting groove. In addition, in view of preventing
breakage of the glass substrate at 14 11 June 2005 its corner portion, it
is preferred to formthe depression to deeper than the bottom portion 32.
One exanple, of the inventipn of the aforesaid,  constitutjon égg wherein the
end 33 of the® LSPERERIPOFLIPR, Lthshf oPFREEDEHY 12 hAHB PRE CREPIEFATLAL the
corner portion 34 is shown in Fig. 3(d), and_one exanple of the

consti tuti ofP (B3eper Frlgan tleg bohtepgoostHyn 3%e cushioning body is so
formed that the thickness of the cushioning body itself is gradually
decreased from t®re emam3Be obf t hiee Lihe¢neron owkirthe hafeoeseidportion 34. In
this case, no fixing nenber-guiding grooves are particularly forned, and

hence the wiahdtand bomd{dg pesréiwntiod éme 33 i &f ngheebbbstcan b fheel y
selected. Also, in Fig. 3(e), protrusion 38 is fornmed on the outside of

the end 33 @fshidieidg |Bdderi @nfad@st i d1esl! than her thekossse ofpdheion

cushioning body at its end 33 is nmade thicker than at the corner portion

34. The proig usd Whciéh "BY By M RIS 2ldYd one example of the
constitution (3) in Fig. 3(e). In Fig. 3(d), the
cushioning body is so formed that the thickness of the

. cushioning body itself is gradually decreased from the end

33 of the L-letter toward the corner portion 34. 1In this
case, no fixing member-guiding grooves are particularly
formed, and hence the width and binding position of the
fixing member can be freely selected. Also, in.Fig. 3(e),
protrusion 38 is formed on the ocutside of the end 33 of
the L-letter and, as a result, the thickness of the
cushioning body at its end 33 is made thicker than at the
corner portion 34. The protrusion 38 may be integrally
formed with the cushioning body, or may be formed by
adhering a separately formed plate to the cushioning body
through heat welding or with an adhesive. 1In the latter
case, the plate may be made of a material which is the
same as, or different from, that of the cushioning body.

Also in the constitutions of Fig. 3(d) and Fig. 3(e),

it is possible to appropriately form the beveled portion
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formed wth the cushioning body, or may be fornmed by adhering a separately
formed plate to the cushioning body through heat meﬂduﬂyﬁbggﬁﬁth an
adhesive. In the latter case, the plate may be made of a material which is
the sane as, or different from that of the cushioning body. Also in the
constitutions of Fig. 3(d) and Fig. 3(e), it is possible to appropriately
formthe beveled portion 15 11 June 2005 36 or the notch groove 37 as shown
in Fig. 3(b) or Fig. 3(c). Next, preferred outer dinensions of the

cushi oni n body, ,of the .invention,are described bel o The ratjo of the

| engt hs 0193§ W 1 I I TREe L‘i’?l%“cl‘t o e]r{btﬁjsgo},\é“ﬁ)e ‘b‘brarlt’r%ns with

whi ch theéfégss substrate cones into contact) is preferably 1.0 or nore,
nore pref ly 3.0 or less, based on the length of the shorter side.
Where the ratio is within this range, the |onger side and the shorter side
wel | balance with each other, and rectangul ar gl ass substrates can be
fixed with an extrenely good stability. In addition, the possibility for
t he gl ass substNesttes pue fher thoremene d wE ten siemd ngf itshe mucdhi@dined. The
ratio is still nore preferably less than 2.7. Wth the ratio being within

t he abovebraiwef tthe imrgitial die crdidedibdd dvws. preferably 10% or nore,

e The ratio of the lengths of the two sides of the L-
letter (lengths of the portions with which the glass
substrate comes into contact) is preferably 1.0 or more,
more preferably 3.0 or less, based on the length of the
shorter side. Where the ratio is within this range, the
longer side and the shorter side well balance with each
other, and rectangular glass substrates can be fixed with
an extremely good stability. In addition, the possibility
for the glass substrates to be damaged due to bending is
much reduced. The ratio is still more preferably less
than 2.7.

With the ratio being within the above range, the
length of the shorter side is preferably 10% or more, more
preferably 45% or less, of the length of the shorter side
of the glass substrate to be packaged. Further, 15% or
more is still more preferred, and 40% or less is most
preferred. When the length of the shorter side of the
cushioning body is within the above-described range, risk

of the glass substrate being damaged can be avoided even

when it receives a drop impact and the like, since there

le




preferably 45%or |ess, of the length of the shorter side of Ege gl ass
substrate to be packaged. Further, 15%or nobre is st A 0051 er r ed

and 40% or

|l ess is nost preferred. When the length of the shorter side

the cushioning body is within the above-described range, risk of the
gl ass substrate bei ng damaged can be avoi ded even when it receives a d
~inpact and the like, since there 16 11 June 2005 are provided the
cushi oni ng bodies that can sufficiently absorb the inpact force.

addi ti on,

since the sire

I n
ss to e applied to the cushioni ,bqdy (,own

Wei ght of ¢ R SqPESY 1 desh &hen cus o8 gy Bost & % dhata i S9H TdGSEMde ng
transportation due to contact friction by vibration can be depressed,

a sati sf act 8Pyo&leifife dOPBEItnd o&Ceai ndd addiwépn, Asnee thecFEresai keénsions
of the cushioning body, the Ilength of the shorter side is preferably 1
mm or nor e, benmapplpest doalihg 508 hhondng dssly Tieen ergahtoft fbe gdges side
Is preferably 100 nmor nore, nore preferably 500 mm or |less. Also, th
| ength in thebditratkisn iat reduicghll, gengra tdicnh dthelusitoriaringi de and t he
| onger side is preferably 150 nmor nore, nore preferably 600 mmor le
t hough depesdangpupeattibe auebeo ebnthetglfasstiwWhsyaedratdobe cpackrged.

In view of

the size and wei ght of glass substrates,
depressed, thus a satisfactory cleanness being attained as

well.

As to specific dimensions of the cushioning body, the
length of the shorter side is preferably 100 mm or more,
more preferably 500 mm or less. The length of the longer
side is preferably 100 mm or more, more preferably 500 mm
or less. Also, the length in the direction at a right
angle with the shorter side and the longer side is
preferably 150 mm or more, more preferably 600 mm or less,
though depending upon the number of the glass substrates
to be packaged.

In view of the size and weight of glass substrates,
the number of glass substrates to be packaged and the
compressive elastic exponent of the cushioning body, the
maximum thickness of the cushioning body of the invention
is preferably 10 mm or more, more preferably 60 mm or less,
with 15 mm or more and/or 40 mm or less being still more
preferred. When the outer dimensions and the maximum
thickness are within the above-described ranges, the

cushioning bodies can be used as cushioning bodies
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the nunber of glass substrates to be packaged and thg goqyéﬁggive el astic

exponent of the cushioning body, the maximumthickn ushi oni ng
body of the invention is preferably 10 nmor nore, nore preferably 60 nm
or less, wth 15 mmor nore and/or 40 mmor |ess being still nore
preferred. Wien the outer dinensions and the maxi num thickness are within
t he above-descri bed ranges, the cushioning bodies can be used as

cushi oning bodies 17 11 June 2005 permitting to stably fix all of glass
substrate products of various dinensions as well as cushioning bodies for
gl ass subspeshiestbefote beablyprforeasbdof| gladdi subatratéeyrodacexhi bit the
function of sufficiently protecting glass substrates fromthe inpact
during transpeatabhdnditesdiohd hbewERseasf -hoRNbAGN hﬁoéﬁiéé ngo geMber -

gui ding groove as shown in Fig. 3(a), the depth of t groove is

pref er abl y?jpa§s NEL9& + FRF Es H@fé‘r@rséfﬁ% oée dor irﬁsa%dlaélérhe end 33,

and is pretferably 2 mmor nore nor e erably 15 mmor |ess, at the
corner por n 34 t f r o} d SO
fhat - the ol s exillETs e rr%%"é?%gﬁ.”%fnsgﬁ?,%%n?i? ech gt BRAES.
above-descrqj bed r osi tional deylatlon menber is of
cour se pres/feﬁ%as@%%t PR iR G TPEr e SO RO bFARSPRERTT E Al | over
the full Iength of the shorter side and, the | onger, side of the cushioning
body Also, 1n the case of forming the fixing member-

guiding groove as shown in Fig. 3(a), the depth of the
groove is preferably 0.5 mm or more, more preferably 5 mm
or less, at the end 33, and is preferably 2 mm or more,
more preférably 15 mm or less, at the corner portion 34°'.
When the fixing member-guiding groove is formed so that
the depth ﬁf the fixing member-guiding groove falls within
the above-described range, positional deviation of the
fixing member is of course prevented and, since binding
force is uniformly applied all over the full length of the
shorter side and the longer side of the cushioning body
upon binding the assembly with the fixing member, leg-
widening deformation of the cushioning body can be
prevented, thus four corner portions of the glass
substrates being stably fixed. Hence, the cushioning
bodies exert a satisfactory function of protecting the
glass substrates. In Fig. 3(a), the fixing member-guiding
groove is formed up to the end 33. The fixing member-"
guiding groove may be formed so as to constitute the same

plane as the outer wall 31 of the cushioning body at the
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upon binding the assenbly with the fixing nmenber, |eg- w deni def ormati on
of the cushioning body can be prevented, thus four Zéﬁhﬂﬂigbﬁgions of the

gl ass substrates being stably fixed. Hence, the cushioning bodies exert a
satisfactory function of protecting the glass substrates. In Fig. 3(a),
the fixing nmenber-guiding groove is formed up to the end 33. The fixing
menber gui di ng groove nmay be forned so as to constitute the sane plane as
the outer wall 31 of the cushioning body at the 18 11 June 2005 vicinity of
the end 33.,In this case, the fixing nmenber- guiding _grqove is,spaced from
the end 33Hier hbIRE ®Pd nid or o1 sME3S Spr ey ;gpg},ngt FEMREE g

menber -guiding groove is fornmed so that its depth is gradually increased
from t he posidinsh apree ¥ opacrd hematyy amd Fnky prakerabliarkd t he
corner portion 34'. Wthin this range, there occurs no positional
devi ati on mof drhendiexd niforenipere fewabiy, tthendpering membendguinliaddi ti on,
there is obtained the sane effects as that obtained by formng the fixing
menber - guighicwygricovis infedn ddetteatd 3% deptiihers dradueel basinafeadwhgi ng t he
t hi ckness of the cushioning body itself as shown in Fig. 3(d), it is
preferred frapnrake: ths ithiakngsscad fihen cHd NP A3 ivp B0 wiedd ereddan t hat

of the end portion 33 by 1 mmor nore, nore preferably 10 nmor |ess,
still noredWRierall ek 8P portion 34'. Within this range, there
occurs no positional deviation of the fixing member during
transportation and, in addition, there is obtained the
same effects as that obtained by forming the fixing
member~guiding groove from the end 33.

Further, in the case of changing the thickness of the
cushioning body itself as shown in Fig. 3(d), it is
preferred to make the thickness at the corner portion 34
smaller than that of the end portion 33 by 1 mm or more,
more preferably 10 mm or less, still more preferably 3 mm
or more, most preferably 8 mm or less. Also in this case,
the same effect as described above can be obtained by
forming the cushioning body with a uniform thickness of
the end portion 33 to the position as far as 10 mm or more,
more preferably 100 mm or less, from the end portion 33
toward the corner portion 34, and gradually reducing the
thickness of the cushioning body from the position toward
the corner portion 34.

Also, in the case of Fig. 3(e), it is preferred to

make the corner portion 34 thinner than the end portion 33
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or nore, nost preferably 8 mmor less. Also in this case, the sane effect
as descri bed above can be obtained by formng the cdghﬂgﬂﬁéglﬁgdy wth a

uni form thickness of the end portion 33 to the position as far as 10 mm or
nore, nore preferably 100 mmor |less, fromthe end portion 33 toward the
corner portion 34, and gradually reducing the thickness of the cushioning
body fromthe position toward the corner portion 34. Also, in the case of
Fig. 3(e), it is preferred to nake the corner portion 34 thinner than the

end port'OB %ﬁo$%a&89§h288§ebéF%fgg%ﬁ xﬁngpwﬁggelgggfeua?hx &Q%gﬂ}gr

| ess. e corn nner protru5|on

f or med in he v ty of the en ,op, 33 as sho e). The
wi dth of t?aa BPSE: BhFoRO5Ber nPORELANY ad: PBﬁnaﬁangPFWgrESiLaf't 3 3%
preferably 10 nn1or nDre nore preferably 100 nmor _less, still nore

preferably QémeﬁniﬁrtﬁﬁrﬁlchﬁéprPEfEP%bF?dBBoﬁﬁﬂSP Bdsas ehPFRei? in the
case of formng the beveled portion 36 as shown in Fig. 3(b), the length
of the arcFég.|Bhe) -t Heheofidin ahethe IRterusions3&etiYie is preferably 3
nm or nore, nore preferably 60 mmor less in view of the conpressive
el asti c exponeatiomaalong thecknksttandikepgelfiereblpol® mindes mbrehe
cushi oni ng bodi es. Wien the beveling is conducted within this range,

more preferably 100 mm or less, still more preferably 20

mm or more, most preferably 80 mm or less.

Further, in the case of forming the beveled portion

36 as shown in Fig. 3(b), the length of the arc or line

thereof, in the L-letter cross section, is preferably 3 mm

or more, more preferably 60 mm or less in view of the

compressive elastic exponent, maximum thickness and length

of both sides of the cushioning bodies.

When the beveling is conducted within this range,

concentration of the binding force of the fixing member on

the corner portion can be avoided upon packaging glass

substrates and binding the assembly by winding the fixing

member therearound and hence the whole cushioning bodies

are uniformly pressed to fix the corner portions of the

glass substrates. Thus, there can be obtained more

enhanced function of fixing and protecting the glass

substrates and, in addition, even when the fixing member

is applied with a strong binding force, the fixing member

is prevented from digging into the cushioning bodies.

Hence, the cushioning bodies can be repeatedly used over a
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concentration of the binding force of the fixing nenbir on éEﬁ cor ner
portion can be avoi ded upon packagi ng gl ass substrat I ng the

assenbly by winding the fixing nenber therearound and hence the whole
cushioning bodies are uniformy pressed to fix the corner portions of the
gl ass substrates. Thus, there can be obtained nore enhanced function of
fixing and protecting the glass substrates and, in addition, even when the
fixing menber is applied with a strong binding force, the fixing nmenber

is prevented fromdigging into the cushioning bodies. Hence, the

cushi oni ng phasli @syeRpdie dEpeaied YnatSasioy eimpr i dl Hultdisl 140056 iy ol onged
period, and a markedly inproved durability is attained. In the case of
form ng thediqfigleHroove 37 as shown in Fig. 3(c), the depth of the notch
groove is preferably 1/20 or nore, nore preferably 1/2 or less, of the

t hi ck f th | Qi . ' t 37
Forned. The iR oA Te Gr e RErah Wigidhe o il Sove

is formed. The wd oove 'l y 2 nmor nore, nore
ot 1 200 50 0 s 5 p P AUEAOT e 5 PSR Y Ty 1
Gl e (e (A Rrofdiis T GiF AL 42 (e 0atvs R at o come | nt 0
contact) S%%%%%Jggynof the cushioning body at the portion where the
notch groove 37 is formed. The width of the groove is
preferably 2 mm or more, more preferably 10 mm or less.
Additionally, the position and number of the notch groove
37 are not particularly limited, but its position is
preferably 1/8 or more, more preferably 4/5 or less, of
the lengtﬁ of the side (the length of the portion with
which the glass substrate come into contact} spaced from
the corner portion (the point where the portions of the
longer side and the shorter side contacting with the glass
substrate come into contact), and its number is preferably
1 or more, more preferably 3 or less. When the notch
grocove 37 is formed within the above-described ranges, the
glass substrates are inserted with enough fixability over
the full length of the glass substrate-inserting groove
without impairing the rigidity of the cushioning bodies.
Thus, the function of protecting the substrates is
improved and, in addition, the effect of further reducing

the generation of dust due to friction with the cushioning

bodies is obtained as well.
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the corner portion (the point where the portions of the Ionaﬁi si de and
the shorter side contacting wth the glass substrat LF contact),

and its nunber is preferably 1 or nore, nore preferably 3 or |ess. Wen
the notch groove 37 is formed within the above-descri bed ranges, the

gl ass substrates are inserted with enough fixability over the full length
of the glass substrate-inserting groove wthout inpairing the rigidity of
t he cushi oning bodies. Thus, the function of protecting the substrates is
i mproved and, in addition, the effect of further reducing the generation
of dust due to Fortheon wht hheheasesbifofiompingothesdeprebsacned®asswel |. 21
11 June 2005 Further, in the case of form ng the depression 39 as shown in

Fig. 3, itshswhreherigd Bo fertst beedepiredstonfdf9m shet Baprebeibant 86m
portion of the depression 39 reaches the depression 32 of the

substrat e- kasehhtNGnEr BEY EcANHort ABhE o’ €her aBhbYekBi¥hew9okehbResi ze and
t hi ckness of the glass substrate and the maxi rumthi ckness of the

cushi oni ng:RedYepL0gt: bfie39eREeRL0R, A48t LOLHEG:L 9nhe-odoal finaf 1 m or

nore and 8 nm or [ ess, nost era nm or nore nm or fess from

the botto ort| f he. su rate erting_gLo hese
ranges, g%gext rnagr?%; elﬁogié a%ﬁ i %Z?o egﬁgggﬁFFgg ? th %orner

portion of iggsggg stra gtég € ﬁgeaakimﬁm thickness of the

cushioning body, that the depression 39 is formed to the
depth of 1 mm or more and 8 mm or less, most preferably 2
mm or more and 6 mm or less, from the bottom portion of
the substrate-inserting groove 32. Within these ranges,
no external force would be applied to the most fragile
corner portion of the glass substrate even if the
cushioning bodies suffer distortional deformation due to
drop impact, thus extremely reducing the possibility of
the glass substrate being damaged. In addition, the
structural strength of the cushioning bodies is also
retained enough, and hence they can maintain the initial
shape even after repeated use. Therefore, they can
exhibit the function of fixing and protecting the glass
substrates for a long period of time.

The width of the substrate-inserting groove formed in
the cushioning body of the invention is preferably 1.0
times to 4.0 times, more preferably 1.2 times to 3.5 times
as much as that of the glass substrates to be packaged.

Within the ranges, the work of inserting and taking out
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cushi oni ng bodies suffer distortional deformation due_ to droB i npact, thus
extrenely reducing the possibility of the glass sub g damaged.
In addition, the structural strength of the cushioning bodies is al so
retai ned enough, and hence they can maintain the initial shape even after
repeated use. Therefore, they can exhibit the function of fixing and
protecting the glass substrates for a long period of tinme. The w dth of
the substrate-inserting groove forned in the cushioning body of the

i nvention titee pylefsy ahiystlrHred in@sud 0L O th P BRea®r&f HefaittdMatils 2 tines
to 3.5 tinmes as nuch as that of the glass substrates to be packaged.

Wthin t hepmngass tdig W kAfaddssd i) ANl & 2l g qula 2% dile 1ing, 2005 the

gl ass substrates manually or by neans of an automatiCc apparatus can be

conduct ed Japi ' qa0d. ef§4 gliency; akage i 3HR%€S of the
gl ass substr?gt&eysélaﬁﬁr?i{etaﬁ nser |§négf \?\eor lraess’?ra%t%dfy redulcr{e . 1n addition,
n the, sub erting groove is so

fixability e gl ass substrate | trate- in
sufficien%%géﬁﬁl%ﬁéﬁ’ gﬁe\ﬁ%ﬁ%ﬁd%ﬁ1ﬁ%ﬂﬁﬁﬁf1sﬂgbﬁpﬁgilpﬂereto,friction
bet ween t | ass ,substrate and the cushioninhg hody is depressed, thus
dust bei n%elr“%]bél ek aFt%t'?d § RIBA ST S Wkt SHRIHF Kept ¢l ean.

Al so, the depth of the substrate-insertin roove is
inserting groove is so sufficien hat, even when

vibration impact is applied thereto, friction between the
glass substrate and the cushioning body is depressed, thus
dust being rarely generated and the glass substrate being
kept clean. |

Also, the depth of the substrate-inserting groove is
preferably 3 mm or more, more preferably 15 mm or less in
view of the size and weight of the giass substrate, the
compressiﬁe elastic exponent of the cushioning body, and
the width of the substrate-inserting groove. Still more
preferably it is 5 mm or more, most preferably 10 mm or
less. Within the ranges, the glass substrates can be
surely fixed in the state of being inserted into the
inserting grooves even when they receive vibration impact
during transportation or drop impact during handling, and
hence breakage troubles that the glass substrates come off
the inserting grooves and come into contact with the
adjacent substrates can be prevented. Also, since'the
portion of the glass substrate in contact with the

substrate-inserting groove is always in a frictional
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preferably 3 mmor nore, nore preferably 15 mmor less in view of the size
and wei ght of the glass substrate, the conpressive nent of the
cushi oning body, and the width of the substrate-inserting groove. Stil
nore preferably it is 5 mmor nore, nost preferably 10 mmor Iless. Wthin
the ranges, the glass substrates can be surely fixed in the state of being
inserted into the inserting grooves even when they receive vibration

i mpact during transportation or drop inpact during handling, and hence
breakage troubles that the glass substrates conme off the inserting grooves

and cone i abateent adihwitHe dieh iadiiaee bodsulisly alesribaa tienpiepacted. Al so,
since the portion of the glass substrate in contact with the

substrat e- gagehlyl RG 2B PR altS o, WY rlien 18 fanl @hitaale 133 hikhJune 2005
contact with thé cushioning body due to vibration inpact during

{1 anspor t abads ki HekS, ichaAN (X QUEIRE Wallks RASSIRckY dfidhe i ne scuff

mar ks are orne sur ace of the glass substrate. Hence, in

proce55|ngsﬁgggﬁér8&sg rte as%b%%gg rate?ﬁgcgro Hc§rgggggﬁhg E@gstal

panel, it Ts V|ously cut: -of f e“substrate
raving besp L Eanisel s Ue 0amiing, apove SR
range, the RotioR i3 SN ¥05%2bl'oﬁsﬁ§e%uta% £ FIACH9T5 R Yol d
the substrate having been in contact with the inserting
groove of the cushioning body. Hoﬁever, where the depth
of the groove is within the above-described range, the
portion is extremely small in area, and reduction in yield
can be minimized, thus a high productivity being attained.
Further, the amount of dust generated due to friction
between thé glass substrate and the cushioning body is
small, thus the cushioning body being desirable in view of
cleanness as well.
In view of the kind of the glass substrate (for
example, glass itself, color filter, liquid crystal module,
liquid crystal, and plasma display panel), the size and
weight of the glass substrate, the compressive elastic
exponent of the cushioning body, the width of the
substrate-inserting groove, and the adapfability for
automated insertion and taking out of the glass substrate,
the pitch of substrate-inserting gfooves is preferably 6

mm or more, more preferablyIIOO mm or less. Within this

range, the work of inserting or taking out the substrates
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can be mnimzed, thus a high productivity being attai d. her, the
anmount of dust generated due to friction between the—g§§@§igééétrate and

the cushioning body is small, thus the cushioning body being desirable in
view of cleanness as well. In view of the kind of the glass substrate (for
exanple, glass itself, color filter, liquid crystal nmodule, liquid

crystal, and plasnma display panel), the size and weight of the glass
substrate, the conpressive elastic exponent of the cushioning body, the
wi dth of the substrate-inserting groove, and the adaptability for

aut omat ed razebel condodtedkieagioyt adld shecQlyasndsubst aaketiohhe tpiet ch of
substrate-inserting grooves is preferably 6 mmor nore, nore preferably

100 mm or kesk. cWht BenatBigedr aRge, thle giaisk QhpisRsethi Ag Brenttabgng_ out the
substrates 24 11 June 2005 can be conducted easily and surely and, in

addi i on, the vibskeean bRpaue! dudihiat LheplastisbsLr ahe ydent by ihe

vi bration inpact during transportation or i npact during handling
to come ing t LWLt . -adjacent substrate. Alsg..in _the cushioning
body of theﬁPﬁggn?ﬁ%ﬁﬁbtﬁgkgg%g rtgigﬁ?eséBipaFPﬁaaS jg%ghttgﬁbstrates from
one anot her.haye. a_sectiopal shape wherein the top is flat as is shown in
Fig. 4(a).§é6§§$§F,SFﬁS%5 g?deration of

Also, in the cushioning body of the invention, the
protrusions separating adjacent substrates from one
another have a sectional shape wherein the top is flat as
is shown in Fig. 4(a). However, in consideration of
workability upon inserting the glass substrates and
generation of dust upon insertion, two-stage shape wherein
there is formed on the upper side of the protrusion a
guiding portion such as convex (Fig. 4(b)) or trapezoid
(Fig. 4(c)) is preferred, with a trapezoid being more
preferred. Even when the cushioning body has formed
therein the substrate-inserting grooves with a narrow
pitch, a metal mold for in-mold molaing the cushioning
body can be manufactured with a high accuracy. In the
figures, tl represents the maximum thickness of the
cushioning body 1; t2, the depth of the substrate-
inserting groove; t3, the width of the groove; and t4, the

groove pitch,

Next, materials for constituting the cushioning body

of the invention are described below.
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wor kabi l ity upon inserting the glass substrates and gensratiﬁg gf dust
upon insertion, two-stage shape wherein there is for € pper side

of the protrusion a guiding portion such as convex (Fig. 4(b)) or
trapezoid (Fig. 4(c)) is preferred, with a trapezoid being nore
preferred. Even when the cushioning body has formed therein the
substrate-inserting grooves with a narrow pitch, a netal nold for in-nold
nol di ng the cushioning body can be manufactured with a high accuracy. In
the figures, tl represents the maxi numthickness of the cushioning body
1; t2, the dept hTbé thshschshgabedyi nf§ethengngenbven t8mprheesi dth of the
groove; and t4, the groove pitch. Next, materials for constituting the

cushi oni ng petiyolefihhBeb8VESLNOA BHByUesSHHd beshrizal Wod 25 sl loblaimeD05 The
cushi oni ng body of the invention conprises polyolefin bead foaned body.

The foanmed @gdﬁiﬁﬁet Ebmﬁblbypéiybwgiﬁosgﬁééem@byglﬁékﬂlhﬁ@ﬂ& opto a
nmetal nold o a desired shape, heating with steamto foam and cooling to

DD oot R TRCEOEREL B PR o Mg oA L0 b
rethod, Theq AL B AR A Erd BECH1GEy TERG! oABLSE TR0
the metal mold to be used for the molding, there may be
used a metal mold obtained by a casting method. The
casting method enables one to produce metal molds having a
complicated structure with ease and a high accuracy and,
in addition, production cost is 1/10 or less of the cost
with metal molds for injection molding, thus being
economical and suitable for mass production.

Thé polyolefin to be used for forming the polyolefin
bead foamed body may be of crosslinked type or non-
crosslinked type. Specific examples of materials of the
resin, there are illustrated polyethylene resins
represented by low-density polyethylene, middle-density
polyethylene, high-density polyethylene, linear low-
density polyethylene, linear ultra-low-density
polyethylene, polyethylene produced by using a metallocene
catalyst and ethylene—vin&l acetate copolymer, random and
block polypropylene copolymer resins between a
copolymerizable component of ethylene, butene-1 or 4-
methylpentene-1 and propylene, random polypropylene

copolymer resins obtained by using a metallocene catalyst,
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in addition, production cost is 1/10 or less of the cost. wth netal nolds
for injection nolding, thus being econom cal and sui € Ss
production. The polyolefin to be used for form ng the polyolefin bead

f oamed body may be of crosslinked type or non- crosslinked type. Specific
exanpl es of materials of the resin, there are illustrated pol yethyl ene
resins represented by | owdensity polyethylene, mddle-density

pol yet hyl ene, hi gh-density pol yethyl ene, linear | ow density polyethyl ene,

linear ultgd QUReRRIdiX i ROIHRENHR Yy RAlreiihy e Rirodiseedofy tusi ng a
net al | ocene catal yst and ethyl ene-vinyl acetaté copol yner, random and

bl ock poIyg&g@&b@ggc%q@%hnggi?%sins between a copol yneri zabl e conponent
of ethyl ene, butené-1 or 4- methyl pentene-1 and propyl ene, random

I I ' i ned _h [ | I ,
26 11 June. 2005 Chnd "k SBomBEaP LG LSBRERSA Sy BN Ao ‘L ToRoRBLEV0r ¢ nt

above-descri bed resins. ,O these, polyethyl ene resjns havi 1 I esi
density on0%9??7gﬁéﬁ@309rn%?éea? €p E?géFEﬁg'wﬂIFﬂpBP ¥?E8Y€ € resins
having a resin density of 0.970 g/cnB or |ess and ragdon1£olypro yl ene
copol ymer EESiAS Bapidsnaetkyiendensityyodnd-P78nq/sropgrehdsherny nore

preferred. Wien the polyethylene resin density is wthin the
above- descripd@m polypropylene copolymer resins between ethylene or

butene~1 and propylene being more preferred. When the
polyethylene resin density is within the above-described
range, the resultant cushioning body has suitable physical
properties such as rigidity, flexibility and recovery, and
has markedly sufficient practical performance such as
markedly improved shape stability, impact cushioning
performance upon being dropped, durability against
repeated use, and dust generation-preventing properties.
Also, in order to obtain a specific compressive elastic
exponent, the expansion ratio of the cushioning bodies can
be raised relatively higher, which serves to reduce weight
and production cost of the cushioning bodies. In addition,
since the réndom copolymer propylene resins between
ethylene or butene-1 and propylene have a higher
elasticity than that of the polyethylene resins, they are
suitable for cushioning bodies for large-sized glass
substrates, and have such an excellent shape stability

that they can maintain their initial shapes even after
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range, the resultant cushioning body has suitable physical roperties such
as rigidity, flexibility and recovery, and has narkié#?ﬂghgﬁggient

practical performance such as narkedly inproved shape stability, inpact
cushi oning performance upon bei ng dropped, durability against repeated
use, and dust generation-preventing properties. Also, in order to obtain a
specific conpressive elastic exponent, the expansion ratio of the

cushi oni ng bodies can be raised relatively higher, which serves to reduce
wei ght and production cost of the cushioning bodies. In addition, since

t he randonrepot gdrersorigpy | £nkone pasi det e etnimet Hiendaimdut ene-1 and
propyl ene have a higher elasticity than that of the pol yethyl ene resins,
they are (stihtabt&qfor cushioning bodies for |arge-sized glass substrates,
and have such an excellent shape stability that they can naintain their

initial shapes gven e'lrr}l?n]ﬂ"nﬁo@% rm&&ﬂ&%é &F & lapg period of
or

time, thus being pre err I'rst reqU|renent the cushlonlng body of

1Eggmhnggﬁd%eéoégg#ﬁ%qr}%ﬂe Pc%élgp <£(n)ELnél)lﬁ:’(’é}‘(‘jb%c?adm%’ave an avyer r;%te Togretl cle

Tor o pr ot T SRS HE TR HAF 5 in BT T SRR CYBREEAS PO T or
have an average particle size of preferably 1.5 mm or more,
more preferably 5.0 mm or less. Still more preferably,
the size is 2.0 mm or more and, most preferably 4.5 mm or
less. When the average particle size is within the ranges,
the ratio of the surface area to the volume of one foamed
particle is so small that reduction in pressure of gae
(air) within the particles upon steam heating in the in-
mold molding is extremely small, thus sufficient foaming
expansion by heating being realized. As a result, slight
gaps are scarcely formed between foamed particles located
on the surface of the resultant feoamed body cbtained by
the in-mold molding and, in the case of using as
cushioning bodies for transporting glass substrates, dust
in the air does not invade into the portion, thus an
excellent cleanness being attained. Also, in £filling the
foamable particles into the metal mold, they can be filled
even into a fine portion of the substrate-inserting
grooves having a narrow width, and hence there can be
obtained cushioning bodies with a high accuracy in

conformity with the shape and dimension of the metal mold.
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| ess. When the average particle size is within the ranges, tEE rati o of
the surface area to the volune of one foaned partic June 2005, | ¢ hat
reduction in pressure of gas (air) within the particles upon steam heati ng
inthe in- nmold nolding is extrenely small, thus sufficient foam ng
expansi on by heating being realized. As a result, slight gaps are scarcely
formed between foaned particles |ocated on the surface of the resultant

f oamed body obtained by the in-nold nolding and, in the case of using as
cushi oning bodies for transporting glass substrates, dust in the air does
not invade intoRHdétperaildy, thesasgeragrcprréiclel sanress bBEn§OaNedi ned.
Also, in filling the foamable particles into the netal nold, they can be
filled evbaadatdsaafvadupopbitaineld blyedsabstngal 80i mmedbhggthyeeoves havi ng
a narrow wi dth, and hence there can be obtained cushioning bodies with a
hi gh accur atyesnoncehkosnrfyce b the shapeldnsloddimrasi omeabutrbegnet al

nol d. 28 11 June 2005 Additionally, the average particle size of the foaned

beads is atNal HemBBtabhedohMedr piridci@8 MY beAgathr @ethl tRES10Re} he
surface of the in-nold noldings, nmeasuring the nunber of foaned particles

in ContaCtaMﬁtEaiBGléFﬂﬁg th da@@%éﬁ%i&h?ﬂi&b@_QYQEa@e(ﬂﬁﬁtEE&Gréiﬁé g;(n“?

according to the followng formu Additionally, the value iIs

aver age Oft5h€h¥ak8ff09958i?SQmLQE RH?.trﬂéﬁiéiéﬁgﬁly, the value is
an average of the values obtained for the three lines.

C = (1l.626 x L)/N ... (A)

wherein L: centerline length (mm);

N: number of particles

A second requirement for the cushioning body of the
invention comprising the polyoclefin bead foamed body lies
in physical properties of the cushioning body. That is,
the cushioning body is required to have a fusion rate of
preferably 70% or more, a compressive elastic exponent of
preferably 3.9 or more (more preferably 490 or less) and a
recovery rate of preferably 60% or more.

Additionally, the above-described fusion rate is a
numerical value obtained by making a cut of about 1 mm in
the cushioning body in the direction of thickness, folding
the cushioning body with the cut facing outside to breék,
measuring the number of the whole foamed particles and the
number of the broken particles in the area of the broken
section of the full length in the depth direction and

about 75 mm in the longitudinal direction, dividing the
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C=1(1.626 x L)/N ... (A wherein L: centerline |engt 1( , OHS nunber of
particles A second requirenent for the cushioning bod venti on
conprising the polyolefin bead foaned body lies in physical properties of
t he cushioning body. That is, the cushioning body is required to have a
fusion rate of preferably 70% or nore, a conpressive el astic exponent of
preferably 3.9 or nore (nore preferably 490 or less) and a recovery rate
of preferably 60% or nore. Additionally, the above-described fusion rate is
a nuneri cahunbéneobbthenbdokgnnakrhichesuby othabounber naf | bhetwole

cushi oning body in the direction of thickness, folding the cushioning body
with the cufodmed ngaptiside,t anir eafresorasdngi tget bhusuobkbeubétede whol e
foamed particles and the nunber of the broken particles in the area of the

broken secyaDfle Ofntherhyl bel pagkdntagéhe Hepite dinwaith anvcherabtid 75 mm
in the longitudinal direction, dividing the 29 11 June 2005 nunber of the

broken partigt 5, byatbe; guaher oof nbhe, Wopbserf pagegeparihg! €5, and

representing the thus calculated value in terns of percenhtage. In the

vt O e HEFORSEAL 8018 1078 o BRI APEEALER BRI 10 1o

| nher ent t‘%ééﬁi éﬂg%ﬁgﬁéghb§§ eigggﬁgo the polyolefin bead foamed
body can fully be realized. That is, since numberless
foamed particles constituting the cushioning body are
strongly fused to integrate, it results in a cushioning
body having excellent durability and recovery. Hence, in
the case of fixing and packaging glass substrates using
the cushioning bodies of the invention, the cushioning
bodies can sufficiently resist the strong binding force of
the fixing member, thus glass substrates can be fixed and
packaged at a high level, and possibility of the glass
substrates being broken is much more reduced. Further,
there exist no fine gaps between the foamed particles on
the surface of the cushioning body, and the cushioning
body shows substantially no water-absorbing properties in
washing with water to be repeatedly conducted every time
after use, which provides the advantage of being excellent
in drying work.

Also, when the compressive elastic exponent of the

cushioning body is within the above-described range, the

polyolefin can exhibit the maximum cushioning ability
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body can fully be realized. That is, since nunberless_ foa articles
constituting the cushioning body are strongly fusedlééhﬁﬁgéhése, it
results in a cushioning body having excellent durability and recovery.
Hence, in the case of fixing and packagi ng gl ass substrates using the
cushi oni ng bodi es of the invention, the cushioning bodies can sufficiently
resist the strong binding force of the fixing nenber, thus gl ass

substrates can be fixed and packaged at a high level, and possibility of
the glass ;g t ing_h Fpn i s.much nore yeduced. .Fu t@er, t here
exi st no f%n§%3%%§ %%?&géng¥ﬁ£% 8bﬁ§ﬁhﬁgpﬁpgiQfd@h%aﬁhgeéﬁr%ﬁ 8N5E% he
cushi oni ng_body,, andé&¢% cus an%ng body shows_substantially no,
vat er - absof bEAG Lo fE% Td&Xiki liddhi ngPwPRRTWaERE t 0 BEN bpede el yed
conduct ed everg time after use, which provides the advantage of being
excel | ent SPRSErgtR§ WGVRNIARs§1lafe5ubké redepddgensdonl gét PEOemporent of
the cushioning body is within the above-described range, the polyolefin
can exhi bi 0Phemnaxi samgeys kaonbrg sabblliyt ¥ i3@dl &ndlupeofeeSeinhérent to it,
and the cushioning body has well balanced rigidity and flexibility. In
particul arexevemelgr béghi 2edelsubbh radest hanj ngincgl tlse Sudlsidmdrg di mensi on
of 500 mMmm x 600 mmor larger can be stably fixed and protected at an
extremel y Ivwdh hegebn knoaddi kkeangshnee rbeie#sAhOBkBErnal force to

be applied thereto during transportation or handling, it

suffers only a slight deformation, and shows an enough

durability enabling the cushioning body to be repeatedly

used over a long period of time. Also, the expansion

ratio of the cushioning body for obtaining a specific

compressive elastic exponent can be raised to a

comparatively higher level, which serves to reduce the

weight and production cost of the cushioning body.

Further, since the compressive elastic exponent is

within the above-described range and the recovery rate is

60% or more, the cushioning body shows an excellent

durability against repeated use which is believed to be

the maximal characteristic of the polyolefin bead foamed

body, and deformation can be minimized even when frequency

of use becomes high.

Additionally, the above-described compressive elastic

exponent is a value obtained by dividing the compression

elasticity (N/cm?) by the expansion ratio.

31



body has an enough strength to resist an external force_to e applied
thereto during transportation or handling, it suffeﬂdL€H£§5§¥Efight

def ormati on, and shows an enough durability enabling the cushioning body
to be repeatedly wused over a long period of time. Al so, the expansion
ratio of the cushioning body for obtaining a specific conpressive elastic
exponent can be raised to a conparatively higher |evel, which serves to
reduce the weight and production cost of the cushioning body. Further,
since the conpressi ¥8ofbageser EXPANEBhptEssbhNeDatPec fPPVEs deSGaIRed range
and the recovery rate is 60%or nore, the cushioning body shows an

excel | ent i Lihy, i ns at e Lehs | | eV, t t he
maxi nmal CH%?E%?@%+%%i%§g? %h%a%§F§ble ?%éb%%%éﬁgéﬁgdpg%%dyﬁggnge gfornation
can be m nj m Y n_fir n of .use, becones_hi ditipnally,
t he above- es%gﬁ%gdggdﬁgg%gﬁ?ggué?g%?1cacggﬁ%h%%tt?ngé8@7%€9bb¥%€%ed by
dividing the conpressipon elasticjt C . by the expansion ratio. 31 11
June 2005 THe QURESHRERY i bhe c%?}’p‘?%séé\vdﬁm%h%tl AL & SaMPHE,PT det er i ned
with a sanple, whose expansion ratio has been neasured as descri bed bel ow,
accor di ng Y91 Ry 22 g 4 thieknewpr @ Phgra bty pef nghaosamphed. Wth a

sanple of less than 20 mmin thickness, a plurality of the sanples
are piled to the thickness of about 20 mm to measure.

The expansion ratio is obtained by cutting out a flat
sample of 50 mm in width, 50 mm in length aﬁd 20 mm in
thickness from the cushioning body, measuring the weight
(g) of the sample to the order of 10 mg, measuring width,
length and thickness of the sample by means of vernier
calipers to calculate the volume (cm3){ and calculating
expansion ratio E (cm’/g) according to the following
formula (B).

k- Volume/Weight (cm’/g) ... (B)

The recovery is obtained by cutting out a flat sample
of 50 mm in width, 50 mm in length and 20 mm in thickness
from the cushioning body, compressing the sample to the
thickness of 50% of the sample at a compressing speed of
10 mm/min using a compression testing apparatus, Autograph
AG-5000D, manufactured by Shimazu Seisaku-sho K.K., then
immediately removing the load at the same speed, measuring
the thickness at which the load became zero, and
calculating the recovery rate R(%) according to the

formula (C) shown below. Additionally, with a sample of
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are piled to the thickness of about 20 nmto neasure. TEe eégggfion ratio
is obtained by cutting out a flat sanple of 50 mMmi ; mmin

|l ength and 20 mmin thickness fromthe cushioning body, neasuring the
weight (g) of the sanple to the order of 10 ng, neasuring width, Ilength
and thickness of the sanple by nmeans of vernier calipers to calculate t he
volunme (cnB), and cal culating expansion ratio E (cnB/g) according to the
following formula (B). E = Volune/Wight (cn8/g) ... (B) The recovery is

obt ai ned b cut t a flat sa t in |length
and 20 mm LRSEnEERAeSE mh by ERLCEREAPonPBLEERYL CEoRpr baSi AGTPRESsanple ¢ 0
the thickness of 50% of the sanple at a conpressing speed of 10 mimn
using a conpEeBiisA F@s?hﬁgtabﬁhﬁaﬁﬁsOfABP@ggaﬁﬂ mAG§00BBSUARRUf act ur ed by
Shi mazu Sei saku-sho K K., then imediately renoving the |oad at the sane
speed, measuri ng =t KB1¢{BObknedB0al $ihi ch. t H®) | oad becane zero, and
calculating the recovery rate R(% according to the fornmula (C) shown

bel ow. Additi onehéyeimi t hT@: sehptkness32mhl Beferd@00hel £8stthan 20 nmin

t hi ckness, a plurality of the sanples are piled to the thickness of about

20 mmto neasure. R = (TfTO tKidRResd) (mm) LELewher@i PedO (Whegkores (MM
before the test;
load became zero).

Next, the packaged article of the invention is
described below. The packaged article of the invention is
formed by packaging a plurality of glass substrates using
two or more of the cushioning bodies of the invention as
one set, preferably four cushiohing bodies as one set.
That is, a plurality of the glass substrates are disposed
in a parallel position to one another at a predetermined
interval to define a rectangular parallelepiped, each
corner portiocn of the respective substrates is inserted
into the substrate-~inserting groove of the cushioning body
of the invention to fit the four sides of the rectangular
parallelepiped at a right angle with the surface of the
substrate into the cushioning bodies. Then, a long fixing
member is wound around the rectangular parallelepiped
along the L~letter of the cushioning bodies to bind. 1In
the case where the cushioning bodies have fixing member-

guiding grooves, the fixing member is wound arocund along

the fixing member-guiding grooves.
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Ti: thickness (nm after the test (when the |oad becane zerg). Next, the
packaged article of the invention is described belom&lihﬂﬂbabgéged article
of the invention is formed by packaging a plurality of glass substrates
using two or nore of the cushioning bodies of the invention as one set,
preferably four cushioning bodies as one set. That is, a plurality of the

gl ass substrates are disposed in a parallel position to one another at a
predetermned interval to define a rectangul ar parall el epi ped, each

corner portion ofgdbeisgsp éﬁ@%ﬁﬁ@éﬁﬁoég %I@géo; st P4 0s

substrat e- |nsert|ng groove e cushi oni ng einvention to fit
the four ﬂﬁ&, u aIIeIe d at a right angle with the
surface of t )P %Q%a%%ggtgaé?ah a%a%?"n ojhsf%(gs%gdl es. Then, a long fixing

menber i s wound around the rectangul ar parall el epiped along the L-letter

of the cushioning bodies to bind. In the case where the cushioning bodies
have fi xi ng nenber- QUIdI%éﬁgrOOVGS t he fixing nenber is wound around

along the fixirff bovis .9 8 1S e oD PIRKAISDNal | y, as
the outernost gl ass substrate, a dunmmy gl ass substrate may be di sposed.
O her enbodititditle gisine hasssubning dgliseget the tintentigmd hare

cushi oni ng bodi es of the invention than
the above~described packaged article are described below.

A plurality of glass substrates are disposed in a
parallel position to.one another at a predetermined
interval to define a rectangular parallelepiped, each
corner portion of the respective substrates is inserted
into the substrate-inserting groove of the cushioning body
of the invention to fit the four sides of the rectangular
parallelepiped at a right angle with the surface of the
substrate into the cushioning bodies. Then, a long fixing
member is wound around the rectangular parallelepiped
along the L-letter of the cushioning bodies to bind and
fix. After forming the packaged article, the packaged:
article is wrapped up with a heat-shrinkable resin film,
then heat-treated to thereby heat-shrink the film, thus
the packaged article being shrink-wrapped.

Additionally,'in the case of wrapping the packaged
article with the above-described heat-shrinkable resin
film, the packaged article may be placed in a bag-shaped

or cylinder-shaped film and, preferably after heat-sealing
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t he above-descri bed packaged article are described below A gl rality of

gl ass substrates are disposed in a parallel positio&l#@H@h@ﬂggother at a
predetermned interval to define a rectangul ar parall el epi ped, each

corner portion of the respective substrates is inserted into the
substrate-inserting groove of the cushioning body of the invention to fit
the four sides of the rectangular parallelepiped at a right angle with the
surface of the substrate into the cushioning bodies. Then, a long fixing

nenber is w_aun_énarg@ﬂﬂiéﬂeofegﬁ@ngymr pReatl ehephpede BEQDYIshhenkedetter
of the cushioning bodies to bind and fix. After form ng the packaged

article, thg paskag dad§é£éC£ £ﬁ%$ﬁﬁ89396ﬁf?ﬁti?%@-heat-Shrinkable resin

film then heat-treated to there eat-s e film thus the

W apping the packaghavErerRrEtbRRTEickadsl aPERY nad A ool ERFe Dot
o1 i nder - sHRREACRE T GG e et 61 STy Hap Ferm oo Lebalt o 2 9558ne 2005 the
end portion of the film the filmmay be heat-shrinked to ¢losely adhere
to the pacRARETAFEF PES FhHee TR EY dR3EkPBRA PRLRAJERF aFFRI® MRS a feature
that the packaged article wherein a plurality of glass substrates are
i ntegral | YopRtkaget ke nipYertierhidnshgink-wrapped using a heat-

shrinkable film, which enables to facilitate the work of

wrapping the packaged article of even large-sized glass

substrates and enables automated wrapping. In addition,

in the wrapped packaged article, the heat-shrinked film

has no looseness at all, and hence there is no possibility

that the outermost substrate in the packaged article comes

into contact with the film to stain the glass substrate.

Thus, there is no necessity of using a dummy substrate,

and the cushioning bodies can be effectively used.

Further, owing to the contraction stress of the film, the

whole cushioning bodies are pressed from outside, and

hence the cushioning bodies and the glass substrates are

well integrally fixed, which serves to prevent the glass

substrates from coming off the grooves or from being

damaged. In addition, frictional contact between the

glass substrate and the cushioning body due to vibration

during transportation is so reduced that generation of

scuff marks on the glass substrates or dust deposition can
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bodi es of the invention is shrink-wapped using a heat- shrinkable film
whi ch enables to facilitate the work of wapping the ticle of
even | arge-si zed glass substrates and enabl es aut omated w apping. In
addition, in the wapped packaged article, the heat-shrinked film has no
| ooseness at all, and hence there is no possibility that the outernost
substrate in the packaged article conmes into contact wwth the filmto
stain the glass substrate. Thus, there is no necessity of using a dunmy

substrat e, ng % hi onj ng _bodi es _can_be, effectivel sed, Eurther,
ouing to tnRBcBReVEREEEn EPPRoe 8HnEReS Pt nena T RhopubehER BRI RE B0 es
are pressed frog10utaide, and hence the cushioni ng bodies and the gl ass
substrat es APe" @eF% ntegral Iy fixed, which serves to prevent the glass
substrates fromcom ng off the grooves or from being danmaged. In addition
frictional contaff bBeweeattabripkabiesupsinafélmnbothe vasHi dRi kebody due
to vibration during transportation is so reduced that generation of scuff
mar ks on t hehginkswsapginat esheredase ddpostravedcanlgslefidunesR005 V be
prevented, with cleanness of the glass substrates being naintained. As the
heat - shri nk&blesresdnpdlywinpl behuseddenrébhén Shlmak- Wapprary, tHwere are
i llustrated polyolefin resin

polyvinyl chloride resin contains various plasticizers and

stabilizers in large amounts in order to impart

processability and flexibility upon extrusion filming due

to the properties thereof. These additives may ooze out

onto the film surface with the lapse of time or may cause

the phenomenon of evaporation in an extremely slight

amount even at ordinary temperature. Hence, they might

deteriorate cleanness of the working area for wrapping the

glass substrates, or might cause a fatal pollution problenm

- that the additive adhered to hands upon handling the

packaged article for wrapping in turn comes into contact

with the glass substrates. In addition, although it is

preferred to heat-seal the film to seal up the packaged

article in order to prevent invasion of dust from outside

during transportation, the polyvinyl chloride resin has a

poor heat-sealing adaptability and requires an expensive

apparatus such as an ultrasonic wave apparatus or a high

frequency sealing apparatus. Thus, it is preferred to use

the polyolefin resin films.




films and polyvinyl chloride resin filns. However, the  polyv] chl ori de
resin contains various plasticizers and stabilizers ﬂﬂLﬁgﬂééﬁgﬁ%unts I n
order to inpart processability and flexibility upon extrusion filmng due
to the properties thereof. These additives nay ooze out onto the film
surface with the | apse of tinme or may cause the phenonenon of evaporation
in an extrenely slight anmount even at ordinary tenperature. Hence, they

m ght deteriorate cleanness of the working area for wapping the glass

substrates, or nightrea fetial RQiitdiamar bl SMgitdat Ay tive
adhered to hands upon h%@ng t he palckag'}e érﬁbcl egfor \Kﬁ&epei ng in turn

cones into gentach E%Qﬂgn% I .t although it is
preferred to heat -ggg t flcﬁjncﬁ:tso%fgg%avg%toﬁfeleﬁgc%%g% q%rt icle in order
to prevent | Lon.of dust .from outside , during.transpartati,on, the

pol yvi nyl cllﬁ):a\g§%(§glyrl%snien%ﬁ§‘smamaﬁogjle K&y ¥t G afﬁfsd'& I%lelﬂ?gand requires

an expensi ve__appar tgﬁ such as an uyl.trasoni c wave apparatus or a high
frequency sgﬁpﬁﬁglﬁgﬁ r QFudonmsFessilinkedsr eferred to use the pol yol efin

resin films. 36 11 June 2005 As the polyolefin resin filns, a

si ngl e-1 ayered ofuchuPEilycdpdisd resdaudi 1ot pavgpradpyleare il ppmore,

pol yet hyl ene resin may be used, with the resin being crosslinked or

non- cr ossl i RRER. preferably 90% or less, heat-shrinking ratio at 120°C
in the direction of at least one of longitudinal direction
and transverse direction. Most preferably, the heat-
shrinking ratio is 20% or more. Still more preferably, it
is 15% or more and 90% or less in the directions of both
longifudinal direction and transverse direction. When
subjected to heat-shrinking within the ranges, the
packaged article can be shrink-wrapped tightly with no
looseness, and hence there is no risk of the glass
substrates being stained due to contact between the glass
substrates and the film. Additionally, the heat-shrinking
ratio is a value obtained by measuring at 120°C according
to ASTM D-2732.

Also, the maximum heat-shrinking stress at 120°C is
preferably 0.15 N/mm® or more, more preferably 5 N/mm’ or
less in at least one of transverse direction and
longitudinal direction. Most preferably, it is 0.2 N/mm?

2 or less. Still more preferably, it

or more and 4.5 N/mm
is 0.15 N/mm? or more and 5 N/mm? or less in both

transverse direction and longitudinal direction.
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Such polyolefin resin filns have at |east 15% or nore nor e Breferably 90%
or less, heat-shrinking ratio at 120C in the dlrect1$nhﬂl_agm§east one of

| ongi tudi nal direction and transverse direction. Mdst preferably, the heat
shrinking ratio is 20%or nore. Still nore preferably, it 1is 15%or nore
and 90% or less in the directions of both |ongitudinal direction and
transverse direction. Wien subjected to heat-shrinking within the ranges,
the packaged article can be shrink-wapped tightly with no [|ooseness, and
hence there is no risk of the glass substrates being stained due to
contact betweenWhfig §haswaxsupst haebsshadnkhagf skresadatt LéRafl ¥ the
heat-shrinking ratio is a value obtained by neasuring at 120C accordi ng

to ASTM D-»¥8RinAtke, abheerdesounbhdarasygesnkihg packsgedt atROCLes
preferably 0.15 NNnmm2 or nore, nore preferably 5 Nmm2 or less in at |east

one of tramsnebsetdyghetyi shronk-weagpeddnah dor @obsenesbbshdprefenably, it
is 0.2 Nmm2 or nore and 4.5 Nm® or less. Still nore preferably, it is

0.15 N mmhéen PREerangd %%ﬂ@%%&h%@ﬁ%hﬁa@%@ t fpasyelmeqdesegbton and
| ongi tudi nal direction. 37 11 June 2005 Wen thé maxi mum heat - shri nki ng

stress al 42001y Scoifk! Ihfo! 6nabey e deRcEhicd1na00etnst bee packagsd articl e

can be tightly shrink-w apped oosen ss and, even
cleanness of the glass substrate being maintained. In

addition, since the heat-shrinking stress is at a suitable
level, the film is not broken at the corner portiocn upon |
wrapping, ‘and sealed wrapping can be conducted to prevent

invasion of dust from outside,.

Additionally, the maximum heat-shrinking stress is a
value obtained by measuring at 120°C according to ASTM D-
2838.

Further, the thickness of the polyoclefin resin film
is preferably 10 pm or more, more prefe£ably 200 pm or
less. Still more preferably, the thickness is 20 ym or
more, most preferabl? 180 uym or less. When the thickness
is within the ranges, the film has a suitable body, and
hence the work of wrapping the packaged article can be
conducted skillfully, easily and efficiently. Also, heat
sealing can be conducted with a high welding strength, and
the film has enough breaking strength to resist impact

during transportation or upon handling.
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when the filmis pressed upon handling, the filmdoes_not easily cone into
contact with the glass substrate, thus cleanness of éﬁehgﬁééégbubstrate
being maintained. In addition, since the heat-shrinking stress is at a
suitable level, the filmis not broken at the corner portion upon

wr appi ng, and seal ed w appi ng can be conducted to prevent invasion of dust
fromoutside. Additionally, the maxi mum heat-shrinking stress is a value
obt ai ned by neasuring at 120C according to ASTM D- 2838. Further, the

t hi ckness of theApolkhel €fixingemenbki] o be pseiderabltyel Q npenadonpr @nynor e

preferably 200 pmor less. Still nore preferably, the thickness is 20 pm
or nore, nosgt1phefenakl y£l80spriag bess. tWhenmake pehugkdessrotrs Wi thin the
ranges, the filmhas a suitable body, and ence the work of wapping the

packaged artkgh 1eanabgowg%ggtl@qesﬁbhg %b@ ﬁ%&@fe%%lg fisebent ly.
Al so, heat sealing can bé conducted with a high welding strength, and the

filmhas enough break,ag;ShiAROLAAY RS 831 hel TRIShe dHr LBG LaRsgar Lati on

or upon handl i ng. une I Xi g me 0 be used’in th

exae oo, 80Y ol sbRRINERSR) Onte L Py ot SREn Mo et 3k B8l i

bodi es of the ntiop are used as a
Qbso ugeiy Qhe same shape or may be in different shapes

from each other. For example, in the case of packaging
large-sized glass substrates, larger and thicker
cushioning bodies may be used as cushioning bodies
positioned at the lower part to resist the weight of the
glass substrates.

Additionally, in addition to the use of the
cushioning bodies of the invention as a set of four of
them as described above, the cushioning bodies of the
invention may be used in the following manner. That is,
two cushioning bodies of the invention may be fixed at the
bottom portion of the inside of a plastic éontainer or a
plastic corrugated box having an upper opening, in the
opposite directions using holding members for preventing
migration of the cushioning bodies, and glass substrates
are inserted from the upper opening to fix. If necessary,
the upper opening may be closed by a lid to prevent
invasion of dust. This use may be employed for custody of
the glass substrates. In this case, the vessels can also

be used for transportation when the cushioning bodies of
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set of four of them The four cushioning bodies may bf iE:Iag§8!utely t he

sane shape or may be in different shapes from each xanple, in
the case of packaging |arge-sized glass substrates, |arger and thicker
cushi oni ng bodi es may be used as cushi oning bodies positioned at the | ower
part to resist the weight of the glass substrates. Additionally, in
addition to the use of the cushioning bodies of the invention as a set of
four of them as described above, the cushioning bodies of the invention
may be usegﬁbn the follow ng manner. That is, two cushioning bodies of the

i nvention SpeYFREHOAL OF hR1abyt PbAThFL f8AMST atfeat harhedotoatheasti ¢
container or.a plastic corrugated box having an upper opening, in the
opposite di +82ti ons usi ng hol di ng nenbers for preventing mgration of the
cushi oni ng bodi es, and gl ass substrates are inserted fromthe upper
opening to fix. If necessary, the upper opening may be closed by a lid to
prevent invasion of dust. This use may be enployed for custody of the
gl ass substEXaMBLES N this case, the vessels can also be used for
transportati on when the cushioning bodies of 39 11 June 2005 the invention
or platy plEsdmsld oarendree féiasbedeismpie 11 d. EXAVPLES
(Glass substrates)
Mother glass for liquid crystal display
Dimensions: 600 mm x 720 mm
Thickness: 0.7 mm
{Foam)

Resin material:

Ethylene-propylene random copolymer of 20 cm3/g in
expansion ratio; average particle size of resin foam
particles: 3.6 mm
Fusion rate: 86%
Compressive elastic exponent: 549 N/cm?
(Cushioning body)
Number of glass substrates to be packaged: 26
External dimensions:
Shorter side: 250 mm
Longer side: 350 mm
Length (at right angle with the shorter side and the
longer side): 300 mm

Maximum thickness: 32 mm

Substrate-inserting groove:




Exanple 1 and Reference Exanple 1 (d ass substrates& Mot her glass for
liquid crystal display D nensions: 600 nmx 720 nm S 0.7 mm

(Foam) Resin material: Ethylene-propyl ene random copol ymer of 20 cnB/g in
expansion ratio; average particle size of resin foam particles: 3.6 nm
Fusion rate: 86% Conpressive elastic exponent: 549 N cn2 (Cushioning body)
Number of gl ass substrates to be packaged: 26 External dinensions: Shorter
side: 250 mm Longer side: 350 mmLength (at right angle with the shorter
side and the h AYA" §iQe%ﬁ 300 mm Maxi mnum t hi ckness: 32 mm
Substrate-inserfing gréove: 40 11 June 2005 i Wdth: 2.4 nm Depth: 12 mm

Depth: 12 mm
Pitch: 20 mm
Shape of protrusion:

Having vertical walls of 6.5 mm from the bottom
portion of the substrate-inserting groove and a
trapezoidal top of 8 mm in width of the flat portion
and 5.5 mm in height (shape shown by Fig. 4(c))

(Fixing member-guiding groove)

Two fixing member—-guiding grooves were formed with a
width of 30 mm at the positions spaced by 1/4 of the
above~described length (300 mm) of the cushioning body
from the both sides. The depth of the.grooves was 1 mm at
the end portion of the L-letter, and an arc-like beveled
portion was formed with a radius of 20 mm, with the depth
at the connection between the bottom portion of the groove
and the beveled portion being 4 mm.

(Free drop test)

The glass substrates were packaged as shown in Fig. 2
using 4 cushioning bodies described above to prepare a
packaged article. In order to evaluate cushioning
properties of the cushioning bodies in the packaged
article, the packaged article was subjected to free drop

test. Additionally, as Reference Example 1, the same test
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Pitch: 20 mm Shape of protrusion: Having vertical wallgs Sf 6. fromthe
bottom portion of the substrate-inserting groove andléh—gﬁﬁéggggdal top of
8 Mmin width of the flat portion and 5.5 nmin height (shape shown by
Fig. 4(c)) (Fixing nmenber-guiding groove) Two fixing nmenber-guiding
grooves were formed with a wdth of 30 nmat the positions spaced by 1/4
of the above-described Iength (300 nmm) of the cushioning body fromthe
bot h sides. The depth of the grooves was 1 nmat the end portion of the
L-letter, and an arc- EQ bevel ed portion was formnmed w a rad|u$ of 20
m wth th@aaespﬁdusﬁe h@S&BHnEB?léﬁmﬁeﬁwééﬁOpﬁégbBPﬁbﬁFpSﬁFFBﬁ shathe
groove and the bevel ed portion belng 4 mm (Free drop test) The glass
substrates heeef Bﬁé?&géétaswéﬁoﬁﬁ n Fig. 2 wusing 4 cushioning bodies
descri bed above to prepare a packaged article. In order to eval uate

cushi oni ng Tpebpbgt cesdativthe:cushi oning bodies in the packaged article,
t he packaged article was subjected to free drop test. Additionally, as
Ref erence Exanpl Belghthefsdpeppesy:430wam conducted using the sane

cushi oni ng bodi es except that the fusion rate was 65% Testing conditions:
Dropped surface of the packaged article:
Only ground surface of packaged article

Number of dropping: 3 times

The packaged article of Example 1 suffered no coming
off of the glass substrates even after being dropped 3
times, and maintained the packaged state before the test,
with no damages being found. BAlso, as to deposition of
dust of the cushioning bodies to the surface of the glass
substrates, dust of a visible size was not found at all.

The packaged article of Reference Example 1 suffered
generation of slight chips at the corner portion of the
glass substrate in contact with the groove in the longer
side direction of the cushioning bodies placed on the
ground surface, though the glass substrates did not come
off. Detailed observation of-the cushioning bodies to
investigate the cause of the generation of chips revealed
that cracks were formed between foamed beads, and the
cause was inferred to be that the glass substrates dug
into the cushioning bodies due to the drop impact. In

addition, traces of removal of the foamed beads were also

found, thus the cushioning bodies were found to be




Hei ght of dropping: 30 cm Dropped surface of the packaged article: Only
ground surface of packaged article Nunber of droppinérégﬂﬁié9§§The

packaged article of Exanple 1 suffered no comng off of the glass
substrates even after being dropped 3 tines, and maintai ned the packaged
state before the test, wth no danages being found. Al so, as to deposition
of dust of the cushioning bodies to the surface of the glass substrates,
dust of a visible size was not found at all. The packaged article of

Ref erence Exanple 1 suffered ener.ation of slight chips_at the corner
portion of fﬁggrdpﬁsgosgﬁgtFHF LoR1DGnPREE i P Fﬁ@mﬁhgoéelpn t he | onger
side direction of the cushioning bodies placed on the ground surface,

t hough the §P3881iib¥tagaénsti gepeatesniiscof fThaet 154 ctiBRefUBEPRN of the
cushioning bodies to investigate the cause of the generation of chips
reveal ed tHRatecplckbewerahioning bediesnvisaredlbeads, 78%dorhéessause was
inferred to be that the gl ass substrates dug into the cushioning bodies
due to the thep wepacinfénioaddint menhatdaaéssotengtbvaksehttihé toaned beads
were also found, thus the cushioning bodies were found to be 42 11 June

2005 i nf eri oushbohhegchistii o) ngnbodikessef dExaspt €od whAs duppbkkhliy agai nst
repeated use. That is, since fusion

formed upon receiving the drop impact.

Example 2 and Comparative Example 1
(Glass substrates)
Mother glass for liquid crystal display
Dimensions: 550 mm x 650 mm
Thickness: 0.7 mm
{Foam)
Resin material:
Crosslinked polyethylene of 20 cm®/g in
expansion ratio and 0.930 g/cm® in resin density
Average particle size of resin foam particles: 2.8 mm
Fusion rate: 98%
Compression elasticity ratio: 412 N/cm?
Compressive elastic exponent: 41.2
(Cushioning body)
Number of glass substrates to be packaged: 12
External dimensions:
Shorter side: 210 mm

Longer side: 310 mm
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rate of the cushioning bodies was as low as 70% or |ess, they were
inferior in mechanical strength essential to cushionE&gﬂH&ﬂg§Q§.and excess

di stortion was supposedly fornmed upon receiving the drop inpact. Exanple 2
and Conparative Exanple 1 (d ass substrates) Mther glass for |liquid
crystal display Dinensions: 550 mm x 650 mm Thickness: 0.7 mm (Foam
Resin material: Crosslinked pol yethylene of 20 cn8/g in expansion ratio
and 0.930 g/cnB in resin density Average particle size of resin foam

articles: 2.8 Si I : v/ sshan el Lcity . rati,o.,412 N cnf
gbnpressive eIagFFgngé%ﬁeﬁ?b%zlggélggﬁgﬁﬁoﬁhﬁgS@S%?)rNSnégrghP Spéss

substrates p ed, ,12 External dinensions: Shorter side: 210 nm
Longer side%ggqgrnﬁiéggl Zﬂén@mZOOS Length (at right angle with the shorter

side and the lﬁQ%?&u%'%ﬁ%ék%ggsqnb3 mm

Substrate-inserting groove:
Width: 1.5 mm
Depth: 7 mm
Pitch: 20 mm
Shape of protrusion:
Having vertical walls of 3.5 mm from the bottom
pertion of the substrate-inserting groove and a
chevron top of 3.5 mm in height (shape shown by Fig.
4 (b))
(Fixing member-guiding groove)
Two fixing member-guiding grooves were provided with
a width of 25 mm at the positions spaced by 1/4 of the
length (240 mm) of the cushioning body from the both sides.
The grooves were formed from the position 50 mm spaced
from the end portion of the L-letter toward the corner
- portion, and a circular beveled portion of 10 mm in radius
at the corner, with the depth at the connection between
the bottom portion of the groove and the beveled portion
being 3 mm. |
(Vibration test)
The glass substrates were packaged as shown in Fig. 2

using four cushioning bodies described above to prepare a
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Maxi mum t hi ckness: 23 mm Substrate-inserting groove: _ _Wdth; 3.5 nmm Dept h:
7 mm Pitch: 20 nm Shape of protrusion: Having vertiiiiJune 2008; 3 5
fromthe bottom portion of the substrate-inserting groove and a chevron
top of 3.5 mmin height (shape shown by Fig. 4(b)) (Fixing nmenber-guiding
groove) Two fixing nenber-guiding grooves were provided with a width of 25
nm at the positions spaced by 1/4 of the Ilength (240 nm of the cushi oning
body fromthe both sides. The grooves were forned fromthe position 50 mm

spaced fropatkegendapeitien ofntdeddr |63 tefatoyed dideacOr Nef o PAHd ON,
and a circul ar beveled portion of 10 mmin radius at the corner, wth the

depth at th@ugﬁﬁgﬁfﬁ@SB%Q§%$?E?V$%QetQQt&nggfgﬁhggagéegpetgéoove and the

bevel ed portion being Vibration“test) ass’'substrates were
packaged, SRR FL LG ol DTN, 5UED. PhDcheR eggfench e mhove
ability of &{g%ation test was conducted according to JIS Z0232 by
fixing the packaged article onto a vibration-applying
table of a vibration tester. As Comparative Example 1,
the same test was conducted using the same cushioning
bodies except that depth of the fixing member-guiding
groove was made 1 mm at all positions.
Testing conditions:
Direction of vibration: up and down
Wave shape of vibration: sine wave
Sweep: log sweep (frequency number 5 to 100 Hz)
Sweeping speed: 0.5 octave/min
Vibration acceleration: #0.75 G
Vibration time: 30 minutes
Visual observation of the package-fixed state of the
glass substrates after completion of the vibration test
revealed that no glass substrates in Example 2 came off
the substrate-inserting grooves, though slight looseness
was found between the glass substrates and thé cushioning
bodies. Alsoc, as to deposition of dust of the cushioning
bodies to the surface of the glass substrates, dust of a

visible size was not found at all,
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cushioning bodies to fix the glass substrates, the pijkgged gagicle was

subjected to vibration test. The vibration test was cording to
JI'S 20232 by fixing the packaged article onto a vibration-applying table
of a vibration tester. As Conparative Exanple 1, the sane test was
conducted using the sane cushioning bodies except that depth of the fixing
menber - gui ding groove was nade 1 mmat all positions. Testing conditions:
Direction of vibration: up and down Wave shape of vibration: sine wave

Sweep: | og sweep,([f,requency .nunber_5 1o, 100 Sweepi ng_speed: 0.5
octave/mn Vi bl’g’g'll'%}}'l %E%e‘?%?]é??% ARyl e O(AF%%IB??B%{)Y‘?TEEX%BP% ngt es
Vi sual observation of the package-fixed state of the g]ass substrates

after conpl®lS SHtHS tHEPIAIHERT orAtRst f rReafds trate nhF Es"Subst r at es

in Exanple 2 canme off the substrate-inserting grooves, though slight
| ooseness IREPLTOUHH Bt weigehes it et skt vrpes @mxwmgmwﬁgf!
bodi es. Also, as to deposition of dust of the cushioning bodies to the
surface of mie:tgsmssf b sinidties; idusif dfhen vilhsatblen stest wesndotafieund at
all. 45 11 June 2005 Wth the packaged article of Conparative Exanple
into contact with the adjacent glass substrates, thus the

test being stopped due to the risk of damage.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes
and modifications can be made therein without departing

from the spirit and scope thereof.

This application is based on Japanese Patent
Application No. 396934/2000 filed on Dec. 27, 2000, and

the contents thereof are incorporated herein by references.

INDUSTRIAL APPLICABILITY

As has been described hereinabove, the cushioning
bodies of the invention prevent concentration of the
binding force of a fixing member on the corner portion
upon binding with the fixing member, and hence the fixing
member favorably presses the glass substrates even at the
end portion so as not to put the glass substrates out of

the grooves, thus good protecting effect being exhibited.
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the gl ass substrates canme off the substrate-inserting I grogve gn t he

| onger side of two upper cushioning bodies 8 mnute iation of
the vibration test, and cane into contact with the adjacent gl ass
substrates, thus the test being stopped due to the risk of damage. Wile
the invention has been described in detail and wth reference to specific
enbodi nents thereof, it will be apparent to one skilled in the art that
vari ous changes and nodifications can be nmade therein w thout departing
from the sdin igamnicslenpe Bhei@aist iHy dammd God WY itndasashhiapanese
Patent Application No. 396934/2000 filed on Dec. 27, 2000, and the
contents thedgels an®y WEHPY & i f e ﬁﬁptip T

APPLI CABI LI TY As has been ggescrcfégleg%l‘grﬂg %b%ﬁleﬁf e uesﬁ\l(%%lsn%g ﬁ‘[-)hoedi es of

t he inventi I QR L t 0l ndj farce qQf. a fixing
menber on tf%gn%gf\r?ggyportl ogttrlﬁolcg1 lac'?lfnedigr%hﬁqirﬁqjld;gmfﬁxﬁsdgocrpeenﬁjeorrﬁ( and
hence the fiexi. er. fayaonabl resses t.he gl ass ,suhstrates even at the
end porti o%fsg%%skaﬁg{;‘%t gngﬁ%‘:at 1engé|o§1§:5 jl?osgclraftsgss tr(,};fq:est Hé H8Bves, thus
good proteggin ef fect being.exhibited. 46 11 June_2005 In particular, by
adj usting arnensi ofhratheTehiantty 2WeadshndlosPAgitirBanthgyi ng

specific properties as the
P pcugﬁlonlng %odqes are excellent in dust-preventing

properties and durability, and are adapted to be handled
in a clean room, and are resistant against repeated use.
Thus, in the packaged article of the invention wherein a
plurality of glass substrates are packaged,. the packaged
glass substrates are surely protected from vibration
impact or drop impact during transportation, and

generation of defective units is markedly depressed.
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foamed body constituting the cushioning bodies, the work of Eagkaging and
taking out the glass substrates is nade easier, and y be
automated. I n addition, the cushioning bodies are excellent in

dust - preventing properties and durability, and are adapted to be handl ed
in a clean room and are resistant against repeated use. Thus, in the
packaged article of the invention wherein a plurality of glass substrates
are packaged, the packaged glass substrates are surely protected from

vi bration inpact or drop inpact durigmaiM@ansportation, and generation of
defective units is markedly depressed. 47 11 June 2005 CLAIMS 1. A

cushi oni ng body for glass substrates, conprising a polyolefin bead foaned
body and having a substantially L-letter shaped cross section in

o et ace’ i N ARG BOH0°EoROEIRAY ubigeges SubstTate on

i nside surface of which a plaralrt Substrat é- 1 ns i hg grooves are
defined al qng.d4hed-letter, far  fixing, t i%g s of the gl ass substrate
formng the C(#%esr]{-n%)oar t‘f%]rxocﬁa%rbﬁ’e&%jtsﬁlo%é“ &?‘%f%é B WRVAR%e | east one
fixingrnenb§{-$ﬁg in :ﬂgoove is defined along the L-letter, wherein the
t hi ckness &R} %bs% i HIRF FRSRPD SRS IRFEIAR dor Coafamitye fi xi ng
nenber-guiquglqgoove is gradually reduced fromboth ends of the L-letter
t owar d Wi he shape of a correr portion of the glass substrate,

on inside surface of which a plurality of substrate-

inserting grooves are defined along the L-letter for

fixing two sides of the glass substrate forming the corner

portion, and on outside surface of which at least one

fixing member-guiding groove is defined along the L-letter,

wherein the thickness of the cushioning body based on the

bottom portion of the fixing member-guiding groove is

gradually reduced from both ends of the L-letter toward

.the corner portion, and wherein the cushioning body has a notch in the

dmxxxh11ataarkﬁﬁ:amﬂe‘wﬁjxﬂ«asubﬁxaurﬁmeﬁdmggmmmms.

2. The cushioning body for glass substrates

according to claim 1, wherein the bottom portion of the

fixing member-guiding groove is beveled at the corner

portion.

3. A cushioning body for glass substrates,
comprising a polyolefin bead foamed body and having a
substantially L-letter shaped cross section in conformity

with the shape of a corner portion of the glass substrate,
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t he corner portion, and wherein the cushioning body has a notch in the
direction at a right angle with the substrate-inserti =2 2. The
cushi oni ng body for glass substrates according to claim1, wherein the
bottom portion of the fixing nmenber-guiding groove is beveled at the
corner portion. 3. A cushioning body for glass substrates, conprising a
pol yol efin bead foaned body and having a substantially L-letter shaped
cross section in conformty wth the shape of a corner portion of the

gl ass substraneind8abl s 18 R0QF O iichS| dgﬂg%ﬁggg Bl Wibghacplural ity of

substrate- inserting grooves are define L-1et r fixing two
si des of the;gl .S ub fqr.m ng A.he caqrner rtion, erein the
t hi ckness Ofl?ﬁ§§§&§Hi§%%ﬁé%§o fg}g%féP gugﬁp?grggﬁcZﬁqug%Fbgpﬁ ends of
L-letter tom%&%ithet corner portion, and wherein the cushioning body has a
notch in the “&diPdcti8n SdPes Pifg eaﬁglaés\/\ﬁflﬁsftﬁét&lf@trff&fl@- th&eFPTABT
grooves. 4. A cushioning body for glass substrates, conprising a

pol yol ef i n b&RF £ 8Rme ¥HEFAY Nafdreh Hhilegngsssalfs thst icaishy opingt bedyshaped
cross section in conformty wth the shape of a corner portion of the

gl ass substr &Féduaddy geidiwesufirage bothwiendls afplaiaititey dbwarkdsthat e-

I nserting grooves are defined along the L-letter for fixing two sides of

the gl ass sulssrnate poartitiony drifewh&efitthe cushioning body has a notch in the

direction at a right angle with the substrate-inserting grooves.
4. A cushioning body for glass substrates,

comprising a polyolefin bead foamed body and having a
substantially L-letter shaped cross section in conformity
with the shape of a corner portion of the glass substrate,
on inside surface of which a plurality of substrate-
inserting grooves are defined along the L-letter for
fixing two sides of the glass substrate forming the corner

portion, wherein protrusions are formed outside at both

ends of the L-letter.

5. The cushioning body for glass substrates
according to claim 4, wherein an outer corner portion of

the cushioning body is beveled.

6. The cushioning body for glass substrates
according to one of claims 1 to 5, wherein a notch groove
is defined inside the cushioning body in a direction at

right angle with the substrate-inserting grooves.
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portion, wherein protrusions are forned outside at bi&h enga gf t he
L-letter. 5. The cushioning body for glass substrate to claim
4, wherein an outer corner portion of the cushioning body is bevel ed. 6.
The cushi oning body for glass substrates according to one of clains 1 to
5, wherein a notch groove is defined inside the cushioning body in a
direction at right angle with the substrate-inserting grooves. 49 11 June
2005 7. The cushioning body for glass substrates according to any one of
claims 1 to 5, wherein the cushioning body has a maxi numthi ckness of 10
to 60 nm a ratio of the two sides formng the L-letter of 1.0 to 3.0
based on the sHort 8hesrdshiandnghboslybsorapéasesenbshgatgsooves have a
width of 1.0 to 4.0 tines as nmuch as the thickness of the glass substrate,
a depth ofac®orgih® rm angnere grb@mieaipist dh tef 565 twhek@Aimhe8. The

cushi oni ng body for glass substrates according to any one of clains 1 to

S5, Wher ei musihd onfolgy dloelfyi hakead rf0ammsh RIA: KeRERY Io¥es f QayTeeb Raf,t ixcl es
havi ng an average particle size of 1.5 to 5.0 nm and has a fusion rate of

70% or nDireitid GFMRHRS S sAIRY It rnfRORSY 1003+, @490, qrd 2 of ecovery
rate of 60%or nore. 9. A packaged article conprising:

based on the shorter side, and the substrate-inserting

grooves have a width of 1.0 to 4.0 times as much as the

thickness of the glass substrate, a depth of 3 to 15 mm,

and a groove pitch of 6 to 100 mm.

8. The cushioning body for glass substrates
according to any one of claims 1 to 5, wherein the
polyolefin bead foamed body comprises foamed particles
having an average particle size of 1.5 to 5.0 mm, and has
a fusion rate of 70% or more, a compressive elastic

exponent of 3.9 to 490, and a recovery rate of 60% or more.

9. A packaged article comprising:

a plurality of glass substrates;

cushioning bodies for glass substrates according to
claim 1, which hold said plurality of glass substrates in
a state of being disposed in parallel with one another at
a predetermineq interval by inserting four corners thereof

into the substrate-inserting grooves; . and
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a plurality of glass substrates; cushioning bodies for glass substrates
according to claiml1, which hold said plurality of éﬂaﬂ§!§399§rates in a

state of being disposed in parallel with one another at a predeterm ned
interval by inserting four corners thereof into the substrate-inserting
grooves; and 50 11 June 2005 a long fixing nmenber wound al ong the fixing
menber - gui di ng groove of the cushioning bodies to bind. 10. A packaged
article conprising: a plurality of glass substrates; cushioning bodi es for

gl ass substrates ;. redi |.d said urallty of

gl atsrs] substrat ez%tgﬁofq q}gt tefn‘ib?} nr'DgO% Qfsﬁéoélc? |tﬁ]} gaglllneq m\/ﬁ"ﬁi hone -
anot her redet erm ned. i nterva |ns our_, corners ereof into
t he subst ut("ildqnﬁsgrrtoloﬁ &o Hn(gng’ﬂ%ﬁ%ndzor’ré’ﬂﬂéir wound al ong

out side of the L- Ietter of the cushlonlng body to bind. 51

10. A packaged article comprising:

a plurality of glass substrates;

cushioning bodies for glass substrates according to
claim 3 or 4, which hold said plurality of glass
substrates in a state of being disposed in parallel with
one another at a predetermined interval by inserting four
corners thereof into the substrate-inserting grooves; and

a long fixing member wound along outside of the L~

letter of the cushioning body to bind.
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