TI TLE SUPPORT BAR AND SUBSTRATE CASSETTE BACKGROUND OF
THE INVENTION 1 . Field of the Invention The present

wonvent7an rel ates to a support bar that is a PCT/US2007/008484
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constituent menber of a substratecassette used to
store various types of substrates such as gl ass
substrates and so forth used in liquid crystal

di splays . More particularly, the present invention
relates to a support bar that is thin, able to inhibit
bendi ng caused by vibrations during use, and is

i ghtwei ght. The present invention also relates to a
substrate cassette that usesL¥®:E support bar. 2 .

Descri ption cfugberRebAk eANA EubdTRAG HQditoh R

process of liquid crystal displays, substrate
cassettes that h&&éﬁfﬁ%ﬂ&ﬂﬂ@uﬁmm |y

ori ent pdeghass sHRStrIAtGsidhmultiple levels in the
vertical direction are Uused to tenporarily store gl ass

subst r 8hesPrEgesd subsmtion cesbeteestonwaesuppowdd bar that
framthe, $¢ ophe At ddigSHBStY Bs‘f:@%%%t égség i g.}sse%c?ES store

of storing substrates, normally contain a p
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prigue ptricgreref ﬁh@iem:ayomretlheebi miadsupystalbalr $plaay$s thin,

t [ u L assette incl.ude
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t he ent the substrate cass
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all ow }fgr%ll'xgaglnlrgdadl:na.ggnér éggg gytisfqruaat_g crystal displays,

substrate cassettes that house a plurality of horizontally
oriented glass substrates inmultiple levels in the vertical
direction are used to temporarily store glass substrates.
These substrate cassettes, when viewed from the front of
the substrate cassette in the state of storing substrates,
normally contain a plurality of support bars that support
each substrate by being alternately positioned with a
plurality of substrates in the wvertical direction.

From the viewpoint of production efficiency of the
liquid crystal displays, the functions required of a
substrate cassette include being able to house and store
a large number of glass substrates. Consequently, the
support bars, which are the constituent members of the
substrate cassetteanddirectly support theglass substrates,
are required to be as thin as possible in the vertical
direction and allow vertically adjacent glass substrates
to be stored in extremely close proximity.

In addition, from the viewpoint of guaranteeing the



to be stored in extrenely close proximty. In
addition, fromthe viewpoi nt of guaranteeing

woheaqyuatissy of the gl ass substrates, another fBATHISZV7/008484
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required of the substrate cassette is to prevent the
stored gl ass substrates from contacting each other.
Nanmel y, al though a substrate cassette normally houses
several tens of glass substrates, the vertically

adj acent gl ass substrates nmust not be allowed to
contact each other resulting in damage to“the surfaces

thereof. Consequently, the support bars that directly
suUppottty R 5?‘%@}@853%%%@ P& r¥RAFRRE fWn@eion required
r e5f Stdtsiies beadbngasareaves, bl PR U OF g1ass
wor kabi lity during liquid crystal display production,
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storage thereof are also becom ng correspondi ngly ~
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require t wel ghf "as possi
meEPmeres §8ppott thabsnalievg.equired to have the

appar e ffsettin haracteristics_.of thinness an .
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e

hotfs 6 BrPEIBP &5 P of Apie, cgvgse %3 higegy become

| nih¢ ek sli 05y gtid rgle Spl BYcent years, the substrate cassettes
used for the storage thereof are also becoming
correspondingly larger. Therefore, the support bars
serving as constituent members of these substrate cassettes
are required to be as lightweight as possible.

In this manner, support bars are required to have the
apparently offsetting characteristics of thinness and
resistance to bending, while also being required to be as
lightweight as possible.

Examples of support bars, storage cassettes containing
support bars and related technology thereto have been
disclosed as indicated below.

Japanese Patent Application Laid-open No. 2000-7148
discloses a glass substrate cassette that houses or stores,
forexample,glasssubstratesusedinliquidcrystaldispla§
devices. This referencedefines aglass substrate cassette
that houses glass substrates that is provided with edge

supports composed so as to support the edges of housed glass

2



devices. This reference defines a glass substrate
cassette that houses gl ass substrates that is provided

Wi2047/1etge supports conposed so as to support POE/USHHSB08484
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of housed gl asssubstrates, and a central support
section conposed so as to support the central portions
of the glass substrates. Japanese Patent Application
Lai d- open No. 2000-142876 di scl oses a
substrat e- housi ng cassette used to house, for exanple,
pl astic substrates used in the production process of

I % crystal di s$l ay elenments using plastic
sTIEITHES"S, TS 7 cFePhbRRe BBPPRES HOSEESTY omposed so as
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CasSf! Lad 8208 S84 ; i ere defines a _. ,
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the ribs at?gre eterm.ned jntervals along the a

i r ect TORADP BPHETHFBE ARt or Lo e T TP D = S0BAsorA 6578

fidieycY®sa$ artbette substrate support member anda substrate
cassette that enables the weight of the substrate cassette
to be reduced. This reference defines a cassette substrate
support member used in substrate cassettes that house
substrates in a layered state for supporting the substrates
from below at predetermined intervals that is provided so
as to protrude to the inside from the substrate cassette
frame, and has ribs made of long rod-like members, holding
members provided on one end of the ribs for fixing the ribs
to the frame, and auxiliary support members provided on the
ribs at predetermined intervals along the axial direction
of the ribs; wherein, the ribs have a carbon fiber-reinforced
plastic material that contains carbon fibers oriented in
the axial direction thereof.

US Patent Application Publication No. 2006/0011507

discloses asubstratehousingcassetteused inthe production



plastic material that contains carbon fibers oriented

in the axial direction thereof. US Patent Application
weéubl7iiea4s on No. 2006/ 0011507 di scl oses a subsPcatus2007/008484

housi ng cassette used in the productionprocess of

various types of substrates such as gl ass substrates

used in liquid crystal display devices, and nore

particularly, a central support menber (support bar)

disposed at each level of the cassette. This reference

defines a substrate cassette support bar for
su orting ach substrate so as to inhibit bendi ng of
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substratefaln multiple levels in the verti cal
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elastlc carbon fibers having a tensi| astlc
> ofdadnes osebEPEake W/@%‘%ftﬁlépmr&bﬂ@@r supphat ing each

bean gesstibsd above, J.rﬁHkgPtll:Jat ! u<§‘f S&%P@%ér%tglaz[rfetportlon

substrates cassettes and hno 0g
haveebeefd i sclsobed rate cheseade (ttﬂ‘laécppbyusng aheberality of

tq{%‘f‘?&@ﬂtgil ot DERS 8r s 05288 ?r‘;r# éngﬂ %ﬁ:ere leyelds in the

gener ati on alge-si ze ass SU S e
powibi¢a@;ﬁ1me¢iemngrh@tretim salpg(aup;tmt baris formed with

10 P tégy#éﬁ Eggg@'g% fﬂ%ﬁﬂgté%m fqgg é §98%%3%%'ﬁ3ghly

a need a Suppor can
applasdicocaheost ﬁllages ofiavangea sticresi pé aessasubstm@dxesus of

par % ERvARY B TAE R Qo Rt bhrmdBkect of ¢ he

pr esenisiheerbéeen des¢oiped\dlueva, sﬂpt;:rmmgharaﬁmhs IsSupport
ko f YA RSN 09 o0t LLONONEL G 80T et
15 stlmmagebeénsdisalllosd Bt hirgetes ad4®8 of applying these
technologies to the storage of so-called 8th generation
large-sized glass substrates, there is the possibility of
bending of the support bar in particular becoming a problem.
Consequently, there is‘a need for a support bar that can
20 be adequately applied to the storage of large-sized glass
substrates and a substrate cassette provided with said

support bar.

SUMMARY OF THE INVENTION

Thus, an object of the present invention is to provide
25 a support bar that is thin, resistant to bending and
lightweight, and in particular, is able to be adequately
applied to the storage of so-called 8th generation
large-sized glass substrates, and a substrate cassette
provided with said support bar. In addition, an object of
30 the present invention is to provide a means for easily
producing a long support bar.

The present invention relates to a substrate cassette

4



| ar ge- si zed gl ass substrates, and a substrate cassette
provided with said support bar. In addition, an object

wofod7he7sasesent invention is to provide a meanBCTmiS2007/008484
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easi ly producing a |long support bar. The present
invention relates to a substrate cassettesupport bar
in a substrate cassette for housing a plurality of
horizontally oriented substrates in nultiple levels in
the vertical direction, said substrate bar being
arranged so as to inhibit bending of the centra

portion of each su rate, conprisin an upper plate
P ERHPIT S BE BBrE O XD GASRE AR SPEaRou R LG Lurality
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support bar of the present.invention, fer medi
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support bar of the present I nvéntion is pre era
hsiResihe agdrerdal:t kadreas dnmtermediaba meh@tees disposed

a t | h.the Abgv rrentl ned
Slﬁ%ﬁéﬁaﬁgﬁﬁsék fE %gtgegggs)sé%:et AOET Eﬁaec Us et d'iade of
i rﬁ/mﬁwab Cptrfeéer’ahhy proarded Mbbracbm@mnfmi Iﬁﬁd:erlal

|te SI e.fromt.he subst.r
| nsertl on tg Oggtb aﬁgé HEnE RSB A et U’(Aﬁ ?%“Edlate
prnmml@l@d mwma?eﬁdtelymmeamjafﬂmmpﬁ%&aﬁléﬁﬁ steel or
t istortion.i at least one,of.the
hot z&ﬁ‘?J’#éd.gPeEﬁ JonT aRd % ﬂjeb?JéTq’tl cat adﬁje%%‘?%n the swpport
suppord f biahe . prasaddi iinsentdior hies spbsteabB1yassatiion.

of the reg n |nven§ﬁon t he adj ustnent nechanismis
pr efer%\glﬁ § ORani"OR HAS S} LSEECPhECRngrd 3des e 2

suppsstrbae cekbabive padvieidd aneciv e aaB6%8WmeR8 oned

SURRSES - 02T TR, LT ESent LRXenti20 S S U e ent
invention is preferably provided with a frame formed on the
back of the opposite side from the substrate insertion side,
and an adjustment mechanism which is provided between the
frame and the support bar and which adjusts distortion in
at least one of the horizontal direction and the vertical

_ direction of the support bar. Inaddition, inthe substrate
cassette of the present invention, the adjustment mechanism
is preferably a mechanism that adjusts the angle of the
support bar relative to the frame with a screw.

The support bar of the present invention is constituted
by an upper plate, a lower plate, and an intermediate member
arranged between these plates. This type of support bar
can be manufactured more easily than support bars composed
only of a carbon fiber composite material. More
specifically, a cylindrical support bar made of a carbon

fiber composite material as described in Japanese Patent



by an upper plate, a lower plate, and an internedi ate
menber arranged between these plates. This type of

weuppants4bar can be manufactured nore easily tRaWUS2007/008484
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support bars conposed only of a carbon fiber conposite
material. More specifically, a cylindrical support bar
made of a carbon fiber conposite material as descri bed
i n Japanese Patent Application Lai d-open No.

2005- 340480 has the characteristics of being
Iightmeight and resistant to bending. However, the

h .t t b f act d
P S EEeat 4%, i N 2805 alodBtnESGt T s
L%lp@rhcbams&uwtdﬂtﬂ@rﬂg' ﬁicﬁﬁtﬁéhbhtﬂah@ @sent to
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thi§ ﬁ@hﬁtactclﬂxe:ewmsordorﬁaie@faﬁaecsﬁ@i%tat'e@/emrhq n
can be _manufactured by sinply |ayering plate-shape
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npl e. Depending on the particular case, the

'pl%?%erPB&EP Epﬁﬁér&ﬁ@slﬁpérﬁ@dfaréhnen%ethcaﬁSDect to this

tr§@§99rt%ﬁet%d%ﬂdﬂ¥“ﬁéf”a§t epﬁPﬁEeEEOQ%%Qﬂ¥Eon can be

factory and then assenbled withint actor
eﬁ&ﬁ?@fﬁﬁ§u§ﬁﬁprtSb@PlYol@Eennngfgkawmedheped garkon fiber

egééﬁ%osLEeanEE 3 g%d§ﬁ9§%%§éﬁyéég ﬁ%ﬁ% rgsggﬁﬁ%ﬂg the

I nvention Is a COHDOSIte m conpose
f ihanuanpusing moeﬁsalr@rﬂ:trmbly simple. Depending on the

SLPALALETRINl MRAROl, A0 oL 01 S1LBk . plate and

Cb sequent Vi bration I OR’ c arac
c ambermﬁblaact@dma&becn@am ema wirteim ssuppiord Heaasl ﬂqdﬁdoérystal

c flb CQMROsife mat eri al s,_al one. n
3%% it BE m@%ﬁlgrhg%gﬁﬁﬁXr%ﬁ%st ﬁ?lﬁasﬁgﬁ&%%;¢%9h+% the
suppotorpatocanabieethecsuppdbytpoey end ask men$factured even

cq%rggtergsglc is extrenmely useful in |long support
bar 3" Us&d°for "8t h generation

In addition, the support bar of the present invention
is a compositematerial composed of a carbon fiber composite
material andanintermediatemembermade of anothermaterial.
Consequently, vibration attenuation characteristics can be
enhanced as compared with support bars made of carbon fiber
composite materials alone. Accordingly, contact between
glass substrates during bending of the support bar can be
effectively prevented. This characteristic is extremely
useful in long support bars used for 8th generation
substrates in particular.

Moreover, in the support bar of the present invention,
the upper plate and the lower plate are made of carbon fiber
composite materials. Consequently, a support bar can be
provided that is both lightweight and thin.

In addition, the substrate cassétte of the present

invention can be preferably used to store glass substrates

6



substrates in particular. Mreover, in the support bar
of the present invention, the upper plate and the

woOawgriipi4at e are made of carbon fiber conposit 8CT/US2007/008484
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mat eri al s. Consequently, a support bar can be provided
that is both lightweight and thin. In addition, the
substrate cassette of the present invention can be
preferably used to store glass substratesin a |iquid
crystal display production process due to each of the
effects of the support bar resulting fromits thinness

behbichg D CCaR) o FACPL PhPRRFH Y P5PaRRe due to each

swsthatees:r@csts@btea:rcé shbpo@rce:%am:e’sﬁyeahlg%&ﬁ §€tsthinness,
exy ref]g}géhl gh {gr eferable for the storage of

| R RGP ARy 2Rk 4 19tEn s 986 - caPEBgegERe bending

genehabi 08 ryubst 68t 8Sin b@\&\i@fulaw%fptﬁéeéﬁbéw&%'@é‘ssette
is pot limted to 8th generation substrates,

r R hEPCRIE IR bRV tHiAbabe exfHeRilY Bigbhekt ssme%érable
gl ass @H@SEEéﬁ:ﬁ A% el d o BRI £ PESERLETL s
DRAW NGS F % is a perrgspecu?/e Vi ew, Flggsg]:fg such as
ov%?h@%t%llﬁﬁeaﬁl‘a@@nﬁr@ztlm gubsiie aFiesw oﬁoafeylﬁmothenaresent
121§§e§9185ai@|rﬁ)@f11m%e% %%eéuzh'J%’r?@iéeﬂonFévﬁ?sgﬁhJcés, but
an overhead view and FI G ront view of an
exEphrer slamnatpgeril yoat sofbe hepddeseho otlventsiores of glass
mhgg@sipgtégtggw%@lqte menber is a hollow quadratic
prism 3Ais an overhead view, FIG 3B is a side
Vi ew and FI G BRCHES QEICRIPTIGW OF FHEcRRAPIIHIGE a
suppor ar, pf. 0 ch the
|nterng ?at%gﬁ%ngk?8£§§§g 99%“ qﬁ% WH%F@iOXithad'Vlew
apnyereadlViavgidd GridB q>ﬁ a ssupzteom: evaant? A6 ad@Gxample
IS n w, of. _an | e of a support bar of the
pr%ge%ﬁg %ven Pgnlnve |5%Pthe i nt er medi ate nenber

FIG. 2A is an overhead view and FIG. 2B is a front view

of an example of a support bar of the present invention in
which the intermediate member is a hollow quadratic prism;

FIG. 3A is an overhead view, FIG. 3B is a side view
and FIG. 3C is a back view of an example of a support bar
of the present invention in which the intermediate member
is a U-shaped member; _

FIG. 4A is an overhead view, FIG. 4B is a side view
and FIG. 4C is a front view of an example of a support bar
of the present invention in which the intermediate member
is made of honeycomb-shaped aramid fibers:;

FIG. 5 is a schematic perspective view of an example
of a glass substrate cassette 32 provided with support bars
of the present invention;

FIG. 6 is a perspective view of an example of a structure
for fixing support member 38 and supportbars 40 inthe present
invention; and,

FIG. 7A is an overhead view and FIG. 7B is a longitudinal

7



i s made of honeyconb-shaped aramd fibers; FIG 5 is a
schemati ¢ perspective view of an exanple of a gl ass
weubstma4e cassette 32 provided with support bacs/usto07/008484
the present invention; FIG 6 is a perspective view of
an exanple of a structure for fixing support nenber 38
and support bars A0 in the present invention; and,
FIG 7A is an overhead view and FIG 7B is a
| ongi t udi nal cross-sectional view of an exanple of a
structure for fi Xi ng support nenber 38 and support
bars 40. DEI‘§_ g ON OF THE PREFERRED EMBODI MENTS The
f of T8RP n§ EH-ovdes’ AUt aP Pk Al ardt G ofckuee for fixing
SuppEp b rhameried 1S BEStrad esGasSLE 1 8a0E Ube present
i nvention vvlthreference to the dravv| ngs . F|g I A i
a perspect? SO OF MHEQD EMENRE
Fig. 1€nhse &oill@ell\ﬂge‘@r@v1%éél@3qét£§‘i'e&?eﬂ§ &ation of the
exa e of the present invention. In this exa ?
QEPPrEd?aaﬁquse’aﬁHatt@t B9t hA Appbe Brasen:tmnventlon
ﬁ&ﬁlﬁtﬁf rareabheR fi:'onfhé?OcEEP&/?*iﬁS material (carbon
fi ber-reinforced plastic, abbreV| ated sinply as
" CFRP" Fi9- alf\oﬂ\érapig’%%fép%thﬁéevéﬁWCFRpg ahB ashah|gverhead
I NgLLyE t r:18 e ng p e. 14
andﬁl5 omg?éplﬁg?en?@ a%da an%{j(ggg‘?gegn%%ﬁ% a‘%glg%%t E?% 13%as an
CFRrampghg Hashe potsent sinyrniien oveIrralthASFexampﬂaorseupport
al 4t n, ex I o
1 U S Eonrara e oaabab Bz Py e i HADCE & carpon
apptpentdampsi tromatieriitdd (carbhnst floem reunfoacbelrplastlc,
c l5igOn 8 fure Heal§
pg%y?}?%éﬁérgglgp%%frg?f RS OR }%ﬁe (:on%)%‘é’llP 5o th%a%?ﬁlg CERE,
usard fohaliewrdngeiraledifaippembeialé ddrandetiopetween upper

gkg% %6‘% %dfaﬁz%nge&?gek\%% g ter alﬂifafar h%ﬁ:%)oal other

15 r elshan @ftRPt,oand has ahollowstructureoverall. Furthermore,

although the example shown in Fig. 1 is an example of a hollow
structure, the support bar of the present application is
not limited to this form, but rather can also employ a solid
structure.
20 There are no particular limitations on the composition
of the CFRP used for the material of upper plate 14 and lower
plate 16. A wide range of known materials can be applied
for the CFRP. Lightweight CFRP that is also resistant to
bending is used preferably. An example of a CFRP that is
25 used is that which contains 30% by volume or more of highly
elastic carbon fibers having a tensile elastic modulus of
490 to 950 GPa. If the content is 30% by volume or more,
members are obtained that have adequate rigidity and high
vibration attenuation characteristics. The content of the
30 highly elastic carbon fibers is preferably 40% by volume
ormore. Inaddition, althoughallofthereinforcing fibers

used may be highly elastic carbon fibers, a portion of the



bending is used preferably. An exanple of a CFRP that
is used is that which contains 30% by vol une or nore

wofhodTighd4y el astic carbon fibers having a tensPC®US2007/008484
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el astic nmodulus of 490 to 950 GPa. If the content is
30% by volume or nore, nenbers are obtained that have
adequate rigidity and high vibration attenuation
characteristics. The content of the highly elastic
carbon fibers is preferably 40% by vol unme ornore.
Inaddition al t hough all of the reinforcing fibers

el astic carbon fibers, a portion of

d
?ﬁ‘g?%]% i/gg?éc}o%é“%%%é’%fo%’c%rreﬂé}ﬁﬁwwﬁgflbers such

fuéxercsamﬂﬂ B &8E hwav{hes scdayi 1w @_5@@§bl .
ﬁhéus of |l ess than 490§GPa gl ass fibers, éﬁgﬁ?ﬁg S less

3 499 GPaun9dass déberBeraranigt e kpovhilicon carbide
r ef IHWOr 1 6 dtEF Sen bWk @ﬁ%ﬁclﬁgcﬂ@éf@t | oﬁogac%ogﬁple, a

used in which the content of highly elastic car
f i PRIt AenERTEb e Mg Dby chdihereonieiniteo f héghly elastic

r e BgRT £68BSESLS of Aldiar Eﬁéﬂi‘fé’é&'ﬂgs%e ! P16 the

particularly carbon fibers having a te Astic
nocRMENEer| e98silsas 490 atter |rebufptedng ifibelres, and

emfc§fgwy'&fﬂx9n fliperd ﬂ%fégf Lt gkhﬁ.rlet gg?gﬁéc modulus

carbon conposite material 1s USE erne
mebekeds shpandg®d lsdaveen upper plate 14 and | ower

I , nb
0121 4 s BPLLEAILE L LELAROLAL R TERET D L2 ¢ macorsan

prefera orned’ fromal umn
havﬁhgrhtghnsar@m@ﬁmmnubmpusxﬁacmatesislamseusEHEfor

fo.l.rln o @%d?é%'rﬁar ap ﬁi%‘ ar”aglt&[%‘ bof;v‘éaﬁrx}' BiD < RISE 14 ana
palrQWQ‘,UI zalayeasﬁect Eornewbmphenhanuﬁmmﬁé em&®BBEr 18 is
195 DEEP YL LA LR L 2R S BB B AN,
_Furng&As)tnéngnh a&pb@ior(lfosa.cﬁ*umisib@ﬁcéf the present
I nvent 'i‘lgg'folrlovpal.gg Ségn.gdes atnheexgll{ggggztion of various aspects
of the support bar of the present invention, and particularly
aspects in which the intermediate member has been suitably
altered.

Fig. 2A is a side view and Fig. 2B is a front view (as
viewed from the side of Fig. 2A) of one aspect of a support
bar of the present invention. In this example, the support
bar is constituted by an upper plate 21, a lower plate 22
and a hollow quadratic prismintermediate member 23 arranged
between these plates 21 and 22. The use of an intermediate
member of this formmakes it possible for the entire support
bar to demonstrate light weight, adequate strength and
bending rigidity.

Fig. 3A is an overhead view, Fig. 3B is a side view
and Fig. 3C is a back view (as viewed from the left side
of Fig. 3B) of one aspect of a support bar of the present

invention. In this example, the support bar is constituted

9



bar is constituted by an upper plate 21, a |lower plate
22 and a hollow quadratic prisminternedi ate nmenber 23

wanro@Engeds bet ween these plates 2 1 and 22. ThePasasef07/008484

10

15

20

25

30

an internedi ate nenber of this formnakes it possible
for the entire support bar to denonstrate |ight

wei ght, adequate strength and bending rigidity. Fig.
3A is an overhead view, Fig. 3Bis a side view and
Fig. 3Cis a back view (as viewed fromthe left side
of Fig. 3B) of one aspect of a support bar of the
present inventi this exanple, the support bar is
c

o
Pt PP URBHES Bl Asndid plackowat BlpbRoR opPace 2 Bxghaped

a ihsbapedihibansmeé 2tz ARFAGG20paF ;asgeth bet
the%e plates 24 and 25. The us(,ge of an inter rred?%%es 24 and

mber 0i° 4% FoAh dakErmedinisinees ¢ duees therm makes
weightookibhe %6PE@aﬁéE”tHé‘éé&@%%'é?ntﬂ%tggg$%rt bar in

exanpl e shown in Fig. 2 since the shape o
i ITYPRREF P8 Werbdhe sxapwitngbows be Biml |2siniae the shape

adgk tdieh i Atk i gaee ALnBURPOLE BBTH8X! 000N for. 1n
single direction as in the substrate casserta: sHSwh  Ch

Fi %f?dst%@nbelreléé@ coe¢ phtsuppehe effeextendiotydmg single
bendi t r r..s Large. .Figq.

LG 00 S FROIL SO SHRELISa08LCLE LBPEE dRfis. S to
FiRe desdnibkedrbnteyi evh¢ asf ieenedf fradathegsherdohg of the

Fi g 45 Qﬁfggt@lﬁ %p_,eéctbaf A fﬂhu&poert bar of the present

i nvention. S “exanpl €, e %upport bar is
const i Fuged4By imn aipperephedd PTewa Fawger 4pl dlse 2% el view

an, i pter j~at e er. 29 made of, honeyconb- hapegl ,
aran ﬁﬁgpsigrar ArGET BafNedn St eeEe Ié??—fgt%f grdeogt Fig.
. 4dihe afSenefadpe st tofha shppotemesiodt eh8gihesemkesrdition.
p r§itl?ll.es t60ar eq1léce F]rée wei gh%1 of the suppart bar at an
extt ety CRPGR ey EFS YRRET rk_%ﬁ‘ﬁ d-% PBBRS €S BiyghN ypper
fipkatéenes, thelsveengihtef 20r dhBaky sheermdditit&miember 29
Iingahévveight and h%ve s%perl or heat resistance, inpact
e of honeycomb-shaped aramid fibers arranged between
these plates 27 and 28. The use of this type of intermediate
member makes it possible to reduce the weight of the support
bar at an extremely high level. Since aramid fibers have
roughly five times the strength of ordinary steel wire, are
lightweight, and have superior heat resistance, impact
resistance and so on, they are particularly advantageous
for use as intermediate member 29.

As shown in Fig. 1, in the case of adopting a hollow
structure fortheentiretyof supportbar 12, it ispreferable
that the fixed end of the support bar have a structure in
which the outer circumference of the cross-section that is
perpendicular to the lengthwise direction of the support
bar becomes smaller moving towards the free end in order
to obtain higher vibration attenuation characteristics.
Here, the "lengthwise direction" refers to the direction

of a line that connects the cross-sectional center of gravity
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resi stance and so on, they are particularly
advant ageous for use as internedi ate nenber 29. As
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structure for the entirety of support bar 12, it is
preferable that the fixed end of the support bar have

a structure in which the outer circunference of the
cross-section that is perpendicular to the | engthw se
direction of the support bar becones snaller noving

towards the free end in order to obtain higher

vigr sio a%;e&uation characteristics. Here, the

" ﬁg hREsENGi FectGDiPne i sthe £Resdreestiionaf eenter of

| i geathay, @@gme@f&ﬁ@m&rpé@-saﬁgaalo@% £ ¢ in Fig. 1.
gravit of the fixed end and the caross-sgl&%icnor%gl Fig- 1

(4d) .and .

cent er ¥6’fs‘§;PBQFF)Pa(@? BYOHh&nHGIg ok siipbetcase of2defining
shema wikith &hg heigh It i, B4 Fi .

in thelc;:se _o? defi %i%??%gﬁvﬁ%&%ﬁghﬁgzﬂ?%f%?%écl(:lvely’
fixed BRe wddhh and heighbpettthel fregngnchasniik and T2,
an Lght af t h n p Lvely,. . .
Sbsort b e Y nSe PR B 2 Hal e epe RAPERLbK LY unicn
wi et hy eed el thaPregee snper ngveswae dsng HeoWa eas drite (fidee end

> kﬂl >T|H_2:, H); ’I'2|5|9We¥1%£rev_tetle, Egep&ﬁl{; QQE k%:(r tot}ef:he present
present invention'is not lin'ted to R7sts ape. I'n
adthvenhiro d@pportt Yarited heei bigishehsbape Thowddition to
Fig. I e f __invention.can

[ SappartioatPh8 Hapo nd Mh Sl AERLCNI098 support
t hear M L ithesproscoreinygenition cauials o awarms at haptireel shape

end. (H ;= | > . er,..al t.hough .not shown
i ng?hvgﬂh%ﬁ%g,e}éa s%ip%br%@%g?g%% E%Clﬁ?%%%n]?ecomes smaller
i mevingntoweardbsbhhafieea ¢mpetitd ssi2peTiin>wh2th hedheover,

(100206, RSP SIS TSI LTS i

nmapnesenicnihlentdss tdem @iy Heive unfermineed dhSpePOhit which

Do 47 8 Y TR S TR R 85 P e
free end (H1 > H2, Tl > T2 in Fig. 1).

In this manner, in the case the outer circumference
of support bar 12 becomes smaller moving towards the free
end, in order to reduce the amplitude during initial
vibration, the outer circumference of the free end of support
bar 12 is preferably 1/3 or more, and preferably 1/2 or more,
the outer circumference of the fixedend. On the other hand,
in order to demonstrate effects with respect to vibration
attenuation characteristics by reducing the outer
circumference even a little as compared with a support bar
having the same outer circumference for the fixed and free
ends, the outer circumference of the free end is preferably
9/10 or less, and more preferably 3/5 or less, the outer
circumference of the fixed end.

In addition, an aspect in which the outer circumference

becomes smaller moving in the direction of the free end is
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vi bration, the outer circunference of the free end of
support bar 12 is preferably 1/3 or nore, and
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fixed end. On the other hand, in order to denonstrate
effects with respect to vibration attenuation
characteristics by reducing the outer circunference
even a little as conpared with a support bar havi ng
the sane outer circunference for the fixed and free
ends, the outer circunference of the free end is

preferably 9/10 or |ess, and nore preferably 3/5 or
PeRE IHELGRE YO A7 ARt W ahE 1 PFSing:A AqunEerence

adih ¢ ofs e 8rudbPeehl i e Wbt €hd BexBUt &fd HIWME SHERCRree end
beconmes smal | er novi ng{ﬁcl)n the direction of the free

erft PORR FPnft8d to BEFEP LISy Wi EPERE Bavepe employed

Cifi¢ WAl ehenes ireeas ee ultbhr@layabE OMIhenthyed €% 0rtion
towards the free end as shown in Fig. 1 . For “exanpl'e,

aPRpELE hbyeBendhprsydier goadue hbesemes smaller beyond
ClEHCAMTRRS 86N GRARI MO SNANYE e & RY E'nﬁrl BeaL the o ¢ may
fi xed end and then gradually becones snaller beyondp

t R kR igviviy st outes diewuanthrorcamaspetses up
”H%:Q%,fHPéQM@Qib%aMBbE@iEQ%x?M&&?18héEHﬁ§%EQQESection, and
decreases up to an internediate porfion in the

| dftpmwiesa idis eonistantanfitebethaesmatsiconsidnly abtards the

t hat. segtyon, ARViNg ; r f nd, and various
aspect s c%’n %ggekr{% 3&21\&@ a%%re% er n%$§,§%| £ Eaﬁe ot

shown Fartherdoasi,ngs,thcegts upporsthdyar dof thee qrasietis, the
[ i in which both the width .
an e+g tgsg%fgfhg? %%%&%ﬁ% la%‘ée?ﬁéo?rrg%ye}ﬁﬁ ‘\g%ea osfshape in
t heh isamdafi rdried ersiHoramek arplgit sHo f=t 2, £Tked dRdidnd the
Fi e f of _end of support har 12 nm

re%a?% %np%r?-ga%s Osf:é\%re} PR™Fi %.lmin,sggpsa(?gﬁ %ﬁlé‘pﬁie' H1 = HZ,
ribber ©2 ObhBigel a3t.ic nenber may be inserted into

the e of .t he opening. .Moreover, the_|length of the
support"Baf %5 € oﬁﬁgigﬁf support’ bar 12 may remain open as

shown in Fig. 1, or a cap made of rubber or other elastic
member may be inserted into the end of the opening.
Moreover, the length of the support bar 12 shown in
Fig. 1 should be such that the support bar is able to support
a substrate so that bending of the central portion is
inhibited when the substrate is housed in a substrate
cassette to be described later. Consequently, this'length
may be suitably determined according to the size of the
substrate to be housed. In the present invention, the
effects demonstrated by the present invention become
increasingly prominent the greater the length of support
bar 12. In particular, the present invention is extremely
useful in the case in which the length of the support bar
is 500 mm or more, preferably 1000 mm or more, and more
preferably 2300 mm or more. There are no particular

limitations on the width of support bar 12, and the minimum
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Fig. 1 should be such that the support bar is able to
support a substrate so that bending of the central
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substrate cassette to be described |ater.
Consequently, this length may be suitably determ ned
according to the size of the substrate to be housed.
In the present invention, the effects denonstrated by
the present invention becone increasingly prom nent
the greater the length of support bar 12. In
partlcular the present invention is extrenely useful

3 AEh cé§et?nbﬁm§6ﬁuffﬁé t&agt B ldoWshdheukssriited skrength

50£)nﬂ139é3fd £ighuekerabby 00 2T 08 5V £nhd
pref er abl ylr%oiégmn o?r nore. There are no pgr t ?gﬁrmﬂbeoendlng

| i 9 &S ePRt BAl MR ion REdgihe b@s@ﬂd palpstpatgmpntwsponding
i abmﬂa/mméxslhomfcﬁ% %%é {o Al LQus Lbe 5551&588 In

strength and bendi ng gidity to be malntal ned
i nAHBLiEing, bEhei hglghtt nencehtspabepauit@hlgf seheso that the

P%f?ﬁgmﬁhﬂbf%é@ife oé{féf?gﬁﬂlén}g%tb% O%rl@tll o Jlf{%ma@ecgble to

he materia use are c
helPghiecared s dr cguit&@blrylseuosmmlmwnthew&‘dmhnthhm the

i red dit ble to
g B ERROR LR A W BB P bRt Bt roused.
t he r aRgeuppartte lqmzt cie ahawhnghat hensmli$utatoes @& edescribed
hogggg gszggggkat%%%d}%>haV|n a Coﬁ. It%. aﬁTﬁeraplate

descr constit Gte upper pl a?e
| ohér apdatae 16 taheathia tng eneémldeat ESrmm“mahg]a& atfertamgﬁd these

be en th | at es as sho for arrpl [
Iksi\ga Festl thf'médgfﬁﬁ G TS ¢ yjpré Irohst #%t? o’ﬁesult of
t hadspppogt thas ttape bef nmns‘iacdmrﬁdn,eaﬂté Yudpbrt bar can be

ddi t th er, plate 14 and the | | at
CrreruiRssPEeehPREs Mo, fRdaIar ChoBar hOR PBER blate’le and

cotpesidwetrpllatieal 6 mtngsasdmg:hr@l BYEE2 Afra/inBHatd OB carbon
daggenl n and, since a rra{terl al] different fromthe

BRI FYRPORHRBILG t oL ML NP NP £ Bioingeg r6r Of Relbration
I nignpediabe® and since a material different from the carbon

fiber composite material is arranged for the intermediate
member, bending inhibitory effects can be enhanced.
Consequently, contact between glass substrates during
bending of the support bar can be effectively prevented.
Moreover, among each of the above-mentiocned constituent
members of the support bar of the present invention, since
the upper plate and lower plate are formed from a carbon
fiber composite material, they are ensufed to have light
weight. A support bar that is lighter in weight and
demonstrates little bending (displacement) can be provided
in the case of using a hollow shape for the intermediate
member.

The following provides an explanation of a production
method of the support barof the present inventionby focusing

particularlyonanexampleof amethod for producinga tapered,
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menber, bending inhibitory effects can be enhanced.
Consequently, contact between gl ass substrates during
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prevented. Mreover, anong each of the above-nentioned
constituent nenbers of the support bar of the present

i nvention, since the upper plate and | ower plate are
formed froma carbon fiber conposite naterial, they
are ensured to have light weight. A support bar that
is lighter in weight and denonstrates little bending

(dis &Scenent% can be provided in the case of using a
hoPPONPERPT T SHon F ISP ARdT e mbnbef heThRst that support
f obhewi RgvRheVbERE rasheyRLkanahi 91s8fba@ PFOGHELL0H %lillitably

netgod of the suggg{t bar of the present inventio
f oRUEPAYTPAT REEAOARpcEhbedampley srndbarepRdd yiwrderstood

priogusi paxacnaRarad dhd Qa-FUpROEE Bar ta3 shqwn in
Fig. 1_. The fact that support bars having other

shapes Fé&#tal 6 BePpeddudamty iR attarkon ofilper tdemposite
mehhed -daser |

per sonrvvi th o?g%g%gﬁﬁﬁo?%ﬁyﬂgetfjggﬁ g%)?'%%sgéa%es’ and
pr @l idh yakyug e et drepprrebianed forpobetintatreeiaihseanember.
pr epar f : | ates,..and an
aIuninﬁ%?éhgg%nﬁéqgfg%%ggg %gﬁe?ﬁge?h?éfﬁgﬁﬁate

menber TheFeprhrnohlbér Uppapoahte lroaes r Phatwesdd Heer the upper

ca ny £i her site ial used for the u r d
|o§§? %%gggsp$§gggr%%df$%$§ﬁeﬁﬁﬁﬁﬁ%fn%ﬁﬁﬁﬁi %%E%gP%§Pb810W~
Fi Fsrsta saneixixesgiesins iisnpimegrstred:editinto card®rbon fiber

| DBEEE R LEIATMCHLEDR SIS0 SIGEly prllie oncer,

el fstiexampben proEesabhayi ngea hegsillecBhasi cccapdohUsibers

Ol 0g80apRa iR eck: SO pBLATR, 0 19 boygea e 208

addg ¢ ctlmncheremyon flinbetdLonpasidiea s@frebieals @F evhdedribers

thggndglggtbgngghgdtgg %%%p%EEhﬁﬁfQfﬂigg“éiﬁgoéiﬁé material
provided they do not impair the support performance of the
upper and lower plates.

Thermosettingresins suchasepoxyresin, phenolicresin,
cyanate resin, unsaturatedpolyester resin, polyimide resin,
bismaleimide resinand sooncanbe used for thematrix resin.
Inthis case, thatwhichisable towithstand hightemperature
and high humidity environments such as rubber vulcanization
is preferable. 1Inaddition, a thermosetting resin in which
fine particles made of rubber or resin have been added to
a thermosetting resin for the purpose:of imparting impact
resistance and toughness, or a thermosetting resin in which
a thermoplastic resin has been dissolved in a thermosetting
resin may also be used for the thermosetting resin.

Althoughtypesof carbon fibers include PAN-based carbon

fibers having a tensile elastic modulus of less than 490

GPa and pitch-based carbon fibers having a tensile elastic
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upper and | ower plates. Thernosetting resins such as
epoxy resin, phenolic resin, cyanate resin,
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bi shmal ei m de resin and so on can be used for the
matrix resin . In this case ,that which is able to

W t hstand high tenperature and high humdity

envi ronnents such as rubber vul cani zation is
preferable . In addition, a thernosetting resin in
which fine particles made of rubber or resin have been

adde 0 a rimsefting resin for the purpose- of

i rf?)%‘?l‘f#‘hﬁ c#rg%& Peé%’ét%ﬁ%e P e GdghREseseBrinm combination
t hinti nEtsetpidgenesiAveRtWInGh ant BaREDRLAY, | ¢HLH N MSased
bgg&adlssolved in a thernosetting resin my alsolbe

u

TOP AHES e SIAT T +85EA. Ol 2 oigh alygsisi ofmodulus,
cafiTe firke panN-n dule f%&x@aﬁs%cﬁﬁéoﬁh&%%é52%‘6&%%% high

tensile elastic nodulus of |ess than 490

pi t¥PE b EF TR Ph- f i Bersididdiany gxeemdidseof prepreg sheets
e'ﬁﬁél@@@dﬂhﬂaiggc@g%ﬂglSgﬁéé%?ﬂiﬁhﬁﬁfcﬁaﬁhgeﬂéyﬁ%dfking
conblnatlon |n_the present I nventi on. n thi's case,

t HelhR¥ ¢ R esd shitrd §rhhbe 33ree chiorect ton stdrnd afress-woven

hi ghe &t asddn '&d!flllé%% w}'%,igg%%t't E%lﬁ'ﬁ"\bgﬁgg fég?%% v!rqggses and

the characteristic o ensile strength

ad@ﬁ%@%%?%e&%ﬂ?ﬁés dfnprepeegishedt shiertlsudere particularly
urﬁ]ﬁéf@efélbfgafoz_s hﬁf&ﬁl%&l ét?b té‘aerl&% gt‘ficgecnlf nﬁef 1,32%6‘5 Ssheet§

are oylented In the sa Irecti on, an Cros
sHestknguzhtassilet eleatds; modulusweaies490sabi 950 ares

T LIl e —
f i Ehppepragl sh 6 charitnygypebens rbe n€oasting ADEELES those
OindPhd 0.3 CE. WSS ReR OLOLERL 20 2NEELS £20, v
renaoici ngsinbeos, thiosee Heniimy different vsagatations of
g sl arelns besiothe WL LOUn, 0L o e
f ivmerd 1 sGonsEquabllyysui bigb pye e sdeelcddrdhg to the glass
substrates tobe held so that support bars having the optimum
bending rigidity are formed.
The outer surface of the prepreg sheet may be covering
with a cross-woven prepreg sheet as necessary. A
cross—-woven prepreg sheet refers to an uncured sheet inwhich
the above-mentioned matrix resin is impregnated into
reinforcing fibers woven in a plurality of directions.
Woven carbon fibers, glass fibers, aramid fibers or silicon
carbide fibers and so on are preferably used for the
reinforcing fibers. In addition, a flexible, highly
adhesive sheet is preferable so as to be able to closely
adhere to and coat the prepreg sheet. Coatingcanbe carried
out closely adhering to the prepreg sheet while applying
heat with an iron and so on.

As a result of coating with this cross-woven prepreg
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used is preferably suitably selected according to the

gl ass substrates to be held so that support bars
waaving7bhe opti mum bending rigidity are formedCT/Tise007/008484

outer surface of the prepreg sheet may be covering

with a cross-woven prepreg sheet as necessary. A

cross-woven prepreg sheet refers to an uncured sheet

in which the above-nentioned matrix resin is

i mpregnated into reinforcing fibers woven.in a

plurality of directions. Wven carbon fibers, glass

bers, ?; gﬁg fibers or silicon carbide flbers and so
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5 heat. with an iron and so"on. As a result of coat
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duri ng post-processing such as cutting an
f SHIOW Ry Feaplayeatbsitradas beolnsvendesdplifuspbisheates,
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advant ages of not only | nproving processabl
al so rRetiE: ighe e qrareg @the:m: dfs debmes antos® pepreg sheet
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15 cutt|ﬁ@h©yuneuhad|pabpm@@pemﬁdﬁ)g&cﬁﬁ@ﬁeéﬁtaﬂnéﬂ dn this

s The uncured repreg._sheet section
o%ﬁaal ned i ngt]‘ﬁlc d 1 vacuump ag 1*? so on and then heated

in an oven or similar apparatus while applying pressure to
obtain the upper and lower plates. Heating conditions in

this case consist of heating from room temperature at the
rate of 2 to 10°C per minute, holding at a temperature of

about 100 to 190°C for about 10 to 180 minutes, and then
discontinuing heating and returning to room temperature by
natural cooling. Here, the purpose of placing the uncured
prepreg section in a vacuumbag is to apply external pressure

25 (namely, atmospheric pressure) to the uncured members

roughly uniformly.

(Formation of Intermediate Member)

The material used for the infermediate member is
preferably a metal material having superior corrosion
30 resistance such as aluminum or stainless steel. However,
aluminum is used preferably in the case of realizing a high

level of weight reduction for the support bar in particular.
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manner is placed in a vacuum bag and so on and then
heated in an oven or simlar apparatus while applying
worewsurast o obtain the upper and | ower pl at esPCHa&R20MGOS484

conditions in this case consist of heating fromroom
tenperature at the rate of 2 to 100C per m nute,
hol ding at a tenperature of about 100 to 1900C for
about 10 to 180 minutes, and then discontinuing
heating and returning to roomtenperature by natural
cooling. Here, the purpose of placing the uncured

section in a vacuumbag is to apply externa

g{gﬁ;%?%%%l ongYrgebherreest et fiberiseagrcused more
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COr r 0sirfR seeRbEhaANRL: SHER] 85 Al UNAL, Stainle .
steel . However, alunminumis used prg?g?§§%§§%%et§§rmed into

> caReMot 21 eBPMERRg 28chigh Ievef pfederghnineductimemsions
t Nec88PEORY tRAknbIn BB GY r@édt h9qadd &k#t?zyin ng%&%oe[n%éeediate

shaped aranid fibers are used nore pretfterab iMm p

of MAMRFT nunF MR ARt @i et 6 nfteninesti ater veabdde magi Jhve the
of s fiSe S&P%Eeggédigggsﬁeﬁégl }Lregan%ﬁé\l«vgl %ng%l%'[]a’g} d Forming

fibers are forned Into a ne er an
predfe s frEEd odl AEhshy el tationy diyngatbikdognotdsyipgibcessing

10lnﬁi@@sat@agggaggdtg&ifg;gw@diate menber. For

exanpl e, the Intermed ate menber may have the shape of
i nt er méHPaRatiembet Mispwwin BarFig. 1 . Forning can

be cari,ed ti,ng hi_ni ng,.or .
procesgPﬁgsg#Fﬁgé Fgée?ga§§¥ggg¢gffﬁ. Hﬂﬁ*ﬁhi&ﬂ?%ﬁ forming
Suppidred Bars)inkh e heuppoe t flarté s horeregdl aced i NG tieGmediate

rar S R R I8 S el SohRR TRl FHovRe nEeppoTt
15 ddsor chedalforecdie, Suppeksmple, by adhering these members.
A two-liquid mixed type of epoxy adhesive, for example, can
be used for the adhesive. Although there are no particular
limitations on the adhesion conditions, an adhesive that
can be cured at room temperature is used preferably in
20 consideration of workability.

A support bar obtained inthismanner canbemanufactured
easily as previously explained. In addition, since the
support bar is in the form of a composite member with the
upper plate, lower plate and other members, the entire
25 support bar has the effect of inhibiting bending.
Consequently, bending generated by vibration of the support
bar is inhibited, thereby making it possible to effectively
prgvent contact between glass substrates during bending of
the support bar. Moreover, further weight reduction of the
support bar can be realized by using the above-mentioned

materials and a hollow structure for the upper and lower

plates.
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bar can be forned by7 for exanple, by adhering these
menbers . Atwo-liquid mxed type of epoxy adhesive,

wobanoemaapl e, can be used for the adhesive. Al poowgkoo7/008484
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there are no particular limtations on the adhesion

condi tions, an adhesive that can be cured at room
tenperature is used preferably in consideration of

wor kability. A support bar obtained in this manner can

be manufactured easily as previously explained. In

addi tion, since the support bar is in the formof a
conp03|te nger wi th the upper plate, |lower plate and

ot her $EIoRe At LB QUIRAES TRFY Hee fd¥an ef Bupport bar

Oflﬂnmhhétth@tb%MBWKl1£bﬁ§§qufn5§ygog %ﬂw@%dﬁﬁﬁf tggmplex

by viQration of the support bar is inhibite
meRFRGUFE 1 R8s BIFBFE Stco é‘*ﬂlr:@cﬁﬁvgr?ppp@\genpm@mﬂayers of a

beh@ﬁeﬂugbéﬁiz%%b%h%%k?%thEéHQtQQde@ﬁ gﬁQhr%E RRAYs to a

bar . Moreover, further welght reduction
suppbFt %%rl%a?h%élﬁ%lﬁémwmmglxrlnérlcal support bars.

ab@&ﬁs@&ﬂéh@ﬁ%d HHE%&f@&&c@Egn d%@iéf&hg&ﬁgg 2§F£8£ort,bar

t he upper and”I ower pl ates.
ne€@Bshpylnprpyem alrwmtmqaluar 124 ikecetsheltt shouwwpd it bars

FI 8anlplYy KUHgh PLQ uctlon r,o0cess,
suc%nasgmgg%g%%%ﬂuneroﬁ?§§£gr§é%f a ngﬁnf&JlﬂYZed
sheet &t thoaddt érhe nedeaeadiegr phatigreph® &0 Gr@$iddéd an

th 0 drical su rt bars.
Cop R eI PR TReC KB BerT STER, o Sunet dyperation,
ba‘gh@§@lg@wmm@ﬂldeamemléyat%n@ﬂ&SUbbtr&Mésette
? SQE EB%Q%C%ﬁ%% J£q§3|ly and i nexpensively.
oug e it

rece par ag ﬁ.hs have provi ded an
eXpIanﬁ@gon5oﬁ8thesshamamhcb@enﬂpddﬁiqﬁEﬁiéw of an example

e 590 DS, PLLRY AAPLOVL S0, B0 PR Lo L e

5 ¢§ Bhschesatht penvepacidne \Glew Ofsabs EXaPBL€or other
substrates 34 are inserted and removed from the direction
of arrow A shown in Fig. 5. Shelves 36, which serve as edge
supports for supporting the edges of housed substrates, are
provided in multiple levels on both sides of the substrate
entrance, arowof supportbars 40areprovidedinthe vertical
direction that have fixed ends fixed with a support member
38 fulfilling the role of a frame on the opposing side from
the substrate entrance, and substrates 34 are held
horizontally while inhibiting bending of the central
portions of substrates 34. 1In Fig. 5, although a
constitution is shown in which a row of support bars 40 in
the vertical direction are provided nearly in the center
oftheopposingsidefromthesubstrateentrance,thepresent
invention is not limited thereto, but rather a plurality
ofrowsmaybeLmedpmovidedtheyareabletoinhibitbending
of the central portions of substrates 34.

Known members can be used for those members other than

18



of a glass substrate cassette 32 provided with support
bars of the present invention. dass substrates or

wobheriizubstrates 34 are inserted and renoved PCcomStine/ 008484
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direction of arrow A shown in Fig. 5 . Shelves 36,

whi ch serve as edge supports for supporting the edges

of housed substrates, are provided in nmultiple |levels

on both sides of the substrate entrance, a row of

support bars 40 are provided in the vertical direction

that have fixed ends fixed with a support nenber 38
fulfllllng the role of a franme on the opposing side

f r SHPPRE s HFSEr 40 Bt HFrpoandssbssrrites@batitee 32. In

hehddhﬁﬁbﬁmﬁﬁ5deﬁﬂhU%§é@hB@ﬁéng@Bgégh@IeE%%semembers.

central portions of substrates 34. In
alwﬂsﬁﬁﬁeg'cﬁﬁﬂﬁlﬁHHRﬂFWSS%ﬁbWESIﬁGWQSCW%ihTﬁscﬁther

sugpAktikakhtdlehBelle ¥BEH gal4 cﬁﬁ&&i%& ?{ %Eﬁykgg%e and

nearlx in the center oOf the opposing si dmt
suB3€ af@a@ﬁtﬁ%ﬁméngﬁﬁ%tﬁKEQQWDSHWMEﬁud@nfrsnmbhe substrate

I LL
2T St 1 a9 kel f TR

céﬁ@FﬁFlEért|bnstbiSSQ@seraQQSh3M1ghtMemghﬁeahdr51gﬂ61ty of
b t than 1S t b
tﬁsﬁﬁggrgeé Eggégtg%nggréag $$ gﬁng%nggggg&bﬁ?gﬁﬁ&ﬁﬁ at a

conpose substrat&“caSse
nelthgdsledrlbe used to assenbl e these nenbers

o 2003t £ A95,UPRYY Lyl YESeS 98BI Lu8SoR REE g of

consti f uent Such as'a
andaphckhe I b der manlg ae bdeviapposihah shdewlaem bhesupport

CUILLSHS, SIS L 00" Bl S0 E I8 oLy Re e On LSt oo,

rigﬁdalytofthabsbﬁabmpyﬁﬁﬁﬂb&r§240aﬁahebe arranged at

Sbg“'tggeogglédr§g€§g¥%§g a qﬂ%€5|gV§|s n Lhe rate

exanpl e SHOWA - n At hStRESwPdt Fhst RS

shehtrdfices nbdeadd@ibeon) derplheali b o Ke DE SMPPOT fthree
in Fig. 5), which are separated in the lengthwise direction
of support bars 40, can also be arranged at predetermined
intervals as shown in Fig. 5.

Although supportbars40are fixedinarowinthevertical
direction at a predetermined pitch on support member 38,
there are no particular limitations on the manner in which
they are fixed to support member 38. As shown in Fig. 6,
for example, a known methodmay be employed such as providing
at a predetermined pitch a plurality of grooves 42 enabling
insertionofsupportbars40:U1supportmember38,inserting
support bars 40 therein, and then fixing in position by
bolting or other means.

There are considerable differences in the vibration
mode of fixed support bars 40 in this type of structure for
fixing support bars 40 depending on the dimensions, shape,
weight and so on of the substrates held thereby.

Consequently, it is advantageous to mount an adjustment
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bars 40, a plurality of shelves 36 having a wi dth
roughly equal to that of support bars 40 can be

wano@ngedsat predeterm ned intervals on both spdeasefo7/008484
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the substrate entrance. In addition, a plurality of
shel f units (three in Fig. 5) , which are separated
in the |l engthw se direction of support bars 40, can

al so be arranged at predeterm ned intervals as shown
in Fig. 5. Although support bars 40 are fixed in a
rowin the vertical direction at a predeterm ned pitch

on sulggort merr‘oekP1Je there are no particul ar
| iR CAr T ORT G ﬁﬁfnﬁ‘é%t?hlmk‘he]fhwtéﬁefixxed dtoructure

Su:pﬂOsEﬂip}ﬁGB’bebasg 46spehRQwRn B Hdb 8
t hod ){:Pbe enpl oyeél1 sblcﬁg)efs S}eow drng 2%(? suPport

pﬂ%%l’ét nPRedSpitCc i igiFal the Y)ibg&‘éa;vesmzieenabl i ng
i nsertFeg.ofa s_lép&%tveki@{e%oﬂ@léﬁ SHPRA. TET! )él_lso%ﬁthudlnal

inserting support bars 40 therein
pdsT T BRSBFCBBPEnFiew stthean n@mplé'heséngr en adjustment

d
?%ﬁ?&%ﬁﬂg%@bg?? %@%@.ﬁg’ %ti‘@?tl\éggo o‘.{:]eurg?au?elég?»a:t member

fi34 RF Suppbst riades C@@S@é:rt@wimg\ammdwa sluppbsltobar 40. In
shapgs . wal ghy Aand, ﬁbf’l\i phe 8U‘b3%r at glstclgg SERRP L 5 Arember

thereby Consequent I'S advan
adj&isk e gl cArnBSiusapeDte nm‘crsam:tsxbl yoal t exdif@sthent

fln%%d'}gaﬁiéﬂ-fc Hbelgf “%Qq_r Ej&%a%sggo? 26(%/\/%6_%3 gglg.%gctlon

nmber 38 an support
w%ﬁ]&%i’ri@nelnbdmeCﬁag.lsmAhm dio e Neseli Ny esuppe i Bar 40

(B bong (udhnak: cpaasoscohl ohal S 0L AL L ceion,
stangt & drar betwezh @mxpnmrt afgRilzdmedt: AbcRanuls! 128 %‘:oupled
AL VTR B SR e s ndhlomg 10, cox
t lrdgugt jamg asj;pmn‘emamamlsdﬁll\% tAHUPH B tmember 38 in
”‘%%@a'hérrﬁzlggtéf ggggtcl Egtned by a vertical direction
As shown in Figs. 7A and 7B, the vertical direction
adjustment mechanism 110 is fixed by two bolts 131 and 132
and corresponding lock nuts 133 and 134 to support member
38 in the state of being surrounded by support meﬁber 38
in three directions (Fig. 7A). Vertical direction
adjustmentmechanismllohasastructurethatallowsrotation
about the bolt hole of bolt 131 by directional displacement
in Fig. 7B mediated by Corresponding lock nuts 137 and 138
of bolts 135 and 136. Horizontal direction adjustment
mechanism 120 is fixed to vertical direction adjustment
mechanism 110 by bolts 139 and 140, and has a structure that
allows rotation about the bolt hole of bolt 139. Support
bar40isjoinedtohorizontaldirectionadjustmentmechanism
120 by a known method such as adhesion in the state in which
the projecting portion of horizontal direction adjustment

mechanism 120 is inserted therein.
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adj ust nent nechani sm 110 for adjusting support bar 40
relative to support nmenber 38 in the vertical

wdizoatiaan, and a hori zontal direction adjust near/us2007/008484
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mechani sm 120 coupled with the vertical direction

adj ust nent nechani sm 110, for adjusting support bar 40
relative to support nmenber 38 in the horizonta

direction. As shown in Figs. 7A and 7B, the vertica
direction adjustnent nmechanism 110 is fixed by two

bolts 131 and 132 and corresponding | ock nuts 133 and

134 to_support nmenber 38 in the state of bein

sur r ouHGEG’ bYSE b8 dﬁEﬁﬁEF°§8a@huFﬁP@@tdm?@gﬁhéﬁgl110 can

(Fbg.mddY of @i} intate M4 LG iR @l LSt IENtY, { $Moupled
110, has a structure that allows rotati on about the
bof1tRGFEPRPTHIreMRSE 3 2hG LRIt ihgsizenent direction

Fi a5 (B aedt at i SRMTASPORY n VA :
T3] ISR M SRRPP0 BN geofipt el Lk 8Ph1uminum

ad} B AGRFRTHRER AN sArmeef d ahtedetighteanfoatocessing ease.
di 1eeldan i Vsl dEehan - - 39809, 5

140, and hlas a structur el taﬁgté@g%]og]v\gapgglg%‘%gn Iﬁ%gﬁ?nlsm 120
t Bt tspoPe Badpobf 289. mSuppdefl paovilidd jtoicwd swpport
hogi g diLectino ] hanism 120 hy a . .
knom@l?r%tgjr:]%dbégc%Oas%nggr?eegis%ér??%d?ﬁé 429 :éclaﬁ' ﬂ%ﬁf&ctlon

t RApedfmentngepdbaniiem dfl thor iSZaritladr dic echéoNorizontal

ady s ' | s inserted therein Here, . :

verti%gffé??gggﬁghﬁg%ﬁﬁgFﬁ%hIQH%%haﬁPgnPfTOoéaﬁH&?lnum 1s

nﬁ%ﬁeﬁ¢r@h¥enﬁnetéamSppﬁvgdngiWeightﬁenﬂ pMQﬁeyumﬂgxbase.

wth s OF §. er. 38 an olted.to horizont )

di r ect ;ﬂgﬁa%%?%fg wén’?o":ﬁ%agiﬁ]a%rilsorﬁ[ i‘%@u.Stﬁl?F‘te’i?ﬁﬁ'g‘laé’,lst“h%oo can

u§@90¢aarbﬁﬁn0ntibypﬁﬂﬁﬁmfﬁ?éﬂﬁrféﬂmﬂﬁgoéabrggﬁngﬁﬂgnt

a ocessi eas n addit.iqn rizonta irection

SO hagesR i Baet o) Al i bop g hATES e BRpdetermninea

med et e ps ha e thelen CaRmedpROIBred StPRi heBalod9: 88fs, and
bol t g{tical jrection adéustnent mechani sm

b ed to v r
11 _e%il?ﬁd]r%]rn?o kﬁ]%e JUpept mechanisms 110 and 120 with
bolts 139 and 140 corresponding to the mode of use of angle

adjustment in the horizontal direction.

Next, an explanation is provided of a mode of use of
this adjustment mechanism 100.

First, supportbar 40andhorizontal directionmechanism
120 are firmly Jjoined with the projecting portion of
horizontaldirectiqnadjustmentmechanismlzoinsertedinto
a hollow support bar 40,

Next, horizontal direction adjustment mechanism 120
is rotated by predetermined angle relative to vertical
direction adjustment mechanism 110 when coupling horizontal
direction adjustment mechanism 120 and vertical direction
adjustment mechanism 110, which as a result, determines the
angle in the horizontal direction of support bar 40 relative
to support member 38. Here, although the dimensions of the

bolt hole of bolt 139 perfectly match the dimensions of bolt
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direction adjustnent mechanism the use of alumnumis
preferable in terns of |ight weight and processing
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100 can be carried out by separately form ng each

adj ust rent nmechani sm 110 and 120, in which bolt holes
of predeterm ned di aneters have been forned at
predeterm ned | ocations, and then bolting these

adj ust rent mechani snms 110 and 120 with bolts 139 and
140 corresponding to the node of use of angle

' j, he hori tal direction. Next, an
b 2o e T BRebabdbodie A5 ort At Ls s1ightly

adiasyeenthaechnel AR drd Y5 $RPArdo Pary 439eb§6. enapling
andhoriz%n al directionmechani sm 120 are firmly joine
wi THPPRE pL&FeépiEQ P dit dfhendraziomrntalli décecbhon. The

PHoY i . i 3
S‘S'“é‘éir Loar 40, Next For taRrhafYy; Fo8 BaAtEh M ahpuanty
nme

SHPEAFR20 SPEPrOhRVER DL sy edestasr e J'angihme ‘horizontal

' : rij Lr [ agd] chani,sm . .
0 Gher on BB bhoRh, PhoRFy CTp rELIERY, SEFRERESE in pio.
nechani shha2ohapd 98r theaboditr otlicom fadjaist B may also be

me | 0, ' a det,erm nes .t he _angl e
i nf{ﬂﬁdeﬂigk%%loﬁg}i g??e%#%&%%zghéﬁﬁpo}ﬁ aogre.sgfd.tr ISFa‘?’\gQ/Jeoylng
t 0S%ePper etppebare3s8.irtHares @ sdoafhrohatdinge msitnsomial

. . hal fectl tc he .
i rhnar s of Portrs Ry JAE 5P laRd vorte reprioal
ofdbeeetign a'h@ &3 frgém t )kr;rie!carag'eirsm na? %ﬂ?h?bﬂ?gsbs\f}gaggplane,
] f 10 u r 3 s
by 0t RS SRR BB b Py BV Focacea
carbpraveched docastdanpl of ahe dugit hoald bptbhsBt 19RPS the state

o b LT L8 T30 50 d A CGes e i eagnon)  Name, the

shrapleatfonhe pobtithaine of Hmttzdd0aByiakseibe & ment

fcﬂé%ﬁgnfgmaﬁgbsgg %%f%énﬁo/$g§%{§§f|éiggc%gggpgdy%stment
mechanism 110, namely the angle in the horizontal direction
of support bar 40 relative to support member 38, can be
determined by tightening bolts 139 and 140.

Moreover, vertical direction adjustment mechanism 110
is rotated by predetermined angle in the vertical plane
relative to support member 38 when coupling vertical
direction adjustment mechanism 110 and support member 38,
which as a result, determines the angle in the wvertical
direction of support bar 40 relative to support member 38.
Here, although the dimensions of the bolt hole of bolt 131
perfectlymatchesthedimensionsofbolt131,thedimensions
of the bolt hole of bolt 132 are slightly larger than the
dimensions of bolt i32, thereby enabling support bar 40 to
move in the vertical direction. The bolt hole of bolt 132
can have, for example, a roughly elliptical shape having

its major axis in the vertical direction as shown in Fig.

22



such a structure, in the case of rotating horizontal
di rection adjustnent nmechanism 120 relative to

woent7iiaad4sdi recti on adj ust ment mechani sm 110 i RCTHS2007/008484
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hori zontal plane, horizontal direction adjustnent
mechani sm 120 is rotated about the |ocation of the
bolt hole of bolt 139 in the state in which bolts 139
and 140 have been | oosened. Next, the rotational _
posi tion of horizontal direction adjustnent nechani sm
120 relative to vertical direction adjustnent

[ 110, ly th I in the horizontal
i Foot [OTF TSR §08 (Csa POl Penat Piebed tsbafomeymeiiber be in
38h€afo bR setad rﬂ'f@ds}bﬂgé&i%"i@@'. ngydal ts A aniat%‘?ne]f%%[oying

Moreover, vertical direction adjustment me _ _ '
i SR At BYUHR edidt ¢h9 Aedeanflwotatine wertical direction

Pl &dPu s ehaht ife ERa YBRCL {0 B{TRE §§r%%ﬁ%§§f§hgngelative to

vertical direction adjustnment nechani sm :
sUPpRP e ratiere BB wipEhias lad i esat i onded pustmest techanism
ani@ i yerdi i L on, of . support bar .40

relative étﬁo@%upp%r%ﬁéngﬁ%%?&g%. rté,&gllf%%lﬁﬁrﬁe?h%o the left
di Fedsicond Boanghee pbi caholredt bohtadBiseeheatdyhanism 110

' ' f | t t h i_mensi ons of
[ R IS 18t dn B e Bod BPTERR ot 131
die Adisers pind Slotl t32 35t dredt AIR6 énabhe ngalsiénfmt&l lb:airrefction
: : in.t t.J irectio T 0 e 0
£ Y90 I U Vordh 3 SLSRLLEL T B OB O e
shfprs¢redng Next nafbe arkstionble presiti ot of reertoBal

T T I T

a et 38, enpheyiynghthasgier liat the, vetttike lcafection of

S8 Yo el S poL o0 st pesgnl om0 L

vént iteghdenikogi bolad] dsinmiid meszhani sm 110 is either

pushedy gy Mg Wikt JeLi e Lo the LEIL b0 B 18
horizontal direction adjustment mechanism 120 can be finely
adjusted after having produced the substrate cassette. For
example, in the case the direction of a single support bar
has shiftedduringthe course of use of the substrate cassette,
the direction of the support bar can be adjusted to a suitable
direction simply by adjusting the adjustment mechanism.

Another example of a usage form of the adjustment

mechanism is that which adjusts the angle corresponding to
the weight of the glass substrates. In other words, bolt
132 is positioned towards the right side of the bolt hole
thereof and tightened for support bars for which the weight
of the glass substrates held is comparatively light, while
conversely, bolt 132 is positioned towards the left side
of the bolt hole and tightened in case the glass substrates
are comparatively heavy to prevent contact between

vertically adjacent glass substrates.
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Is rotated about the location of the bolt hole of bolt

131 by displacing bolts 135 and 136 in the horizontal
wdizoatitan in Fig. 7B in the state in which boPCS/US3D7/008484

and 132 have been | oosened. Next, the rotationa

posi tion of vertical direction adjustnment nechani sm

110 relative to support nenber 38, nanely the angle in

the vertical direction of support bar 40 relative to

support nenber 38, is determ ned by tightening bolts

131 and 132. Vertical direction adjustnent nmechani sm

110 and horjzontal direction adjustment mechani sm 120

can be '} Oé‘ nus"l‘%daaF?éPlﬁaV%(jmm'léd@m adpustment

SuRsEhahesmaseet h&vinFOEn X Ph&rull 14
direction of a S|nvfg§su gort bar has sﬁ §@§§t%gg FScribed

t hRPEBEr s’%yo‘Fl@@EeﬁﬁnﬂhBo
di peCtiHL OEnERRTURPL! tfoqaéxg'@'?lge 20 tgﬁéga J us?nﬁ%rﬁo fixed

suitabl e direction sinpl usfing
5 nekPdhe raubgeraiee %&aﬁﬁt’éeoft)ae@agectmom ph whech support
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corresponding to the wei ght
| ntet her umf-égmrb(ﬂl‘term |@1pmgttheedubemafad& tchszette an

s i s bouk ol o onf aad Ll ened 157

suppor't bars or wh Wei “gh
Su‘bﬁttifl'éﬁ e e |®mrapca atlll‘gmle)d | h.g;hbec\z&hmlelseeasy to insert

10 Qsi tione rds the left
e of Cﬁ{a E%:bts 2Cee ShHCEEEN B8R ang E?@ﬁl%elegfiﬁsjsmprove
sub@,tkabeélaye corrpar atively heavy to pr event contact

e BukepblaRlly, adl3esil, B2 AR Akt 1o Fig. 7 has

addi tion, as a recult
we@@musmremﬁ(ind&avangsmma) @bbn@ttumta;wb&uvéitﬁaal direction

de above, ti e bolt 140 at the sane
DR H R AL HE cpgh s L AR groroF Rl elssitgon
15 aldadwppmentbméehéﬁlfswa@d 0 drize cxuRgd %&@%@t&ﬁltted so
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bar 40 in a desired dlrectlon only. Furthermore, in any

GhdtPake theseane, pohetlon in the

usts the angle of support

case, the leftmost portion of adjustment mechanism 100 in

Figs. 7A and 7B is required to have a mechanism for coupling

20 supportmember 38, while the rightmost portion of adjustment
mechanism 100 is required to have a mechanism for coupling
support bars 40. The effects demoﬁstrated by adjustment
mechanism 100 are diminished unless support member 38 and
adjustment mechanism 100, and adjustment mechanism 100 and

25 support bars 40, are firmly coupled so that they do not shift
out of position.

The support bar of the present invention is useful for

storing glass substrates used in the production process c;f
liquid crystal displays as a result of demonstrating each

30 of the effects of thinness, inhibition of bending and light
weight. Moreover, the support bar of the present invention

can be manufactured easily. 1In addition, the substrate
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to be uniform thereby giving the substrate cassette
an overall superior appearance. In addition, since the
wendwg/1efs4s he support bars are aligned, it becores/Usamy/008484
to insert and renove substrates thereby making it
possi ble to inprove workability. Furthernore, although
the exanple shown in Fig. 7 has adjustnent nmechani sm
100 constituted by vertical direction adjustnent
mechani sm 110 and horizontal direction adjustnent
mechani sm 120, one of these can be omtted so that
adj ust nrent nechani sm 100 adj usts the angle of support
bar23BeFheaCdeElreBr aFFEE: Aoivestlipn A rertiorel axly useful
anyo g asdride 1laellemst fi f ' hani sm
100 in Fi gsr.nf?A and 75%2?5}3%% ?‘éﬁgg%gﬁg\g?%f%g% g%%ﬁ\s 8th
f SRBELPFLRG SWPsdatasber 38, while the rightnost
portion of adjustment nechanism 100 is required to
have a nechani sm for coupling support bars 40. The
effects denonstrated by adjustnent mechani sm 100 are
di m ni shed unl ess support nenber 38 and adj ust nent
nmechani sm 100, and adj ust nent mechani sm 100 and
support bars 40, are firmy coupled so that they do
not shift out of position. The support bar of the
present invention is useful for storing glass
substrates used in the production process of |iquid
crystal displays as a result of denonstrating each of
the effects of thinness, inhibition of bending and
i ght weight. Mreover, the support bar of the present
i nvention can be manufactured easily. In addition, the
substratecassette of the present invention is
particul arly useful for storing |large-sized gl ass
substrates referred to as 8th generation substrates
.MHAT IS CLAIMED IS : 1 . A support bar in a substrate
cassette for housing a plurality of horizontally
oriented substrates in nmultiple
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levels in the vertical direction, said substrate bar
bei ng arranged so as to inhibit bending of the central

woaod7iters48f each substrate, conprising: an uppeCTISA02/008484
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made of a carbon fiber conposite material; a | ower

pl ate made of a carbon fiber conposite material; and

an i nternedi ate nenber di sposed between the upper

plate and the | ower plate, and nade of a materi al

ot her than a carbon fiber conposite material. 2 . The
support bar according to claim1 , wherein the

intermsdi ate menber_is made of alumnum 3 . The

s UM to claim1 , wherein the
InlerWBd@@b@dHﬂﬂﬁﬁr|§nn§d§uﬁgt§5@bmd§§§é%€3”foﬁ housing a
The_support bar according to claim1 , wherein

i Ptrhedi&YeChenPet 2PRtARdy of innhegdcovbsshaped anarmlltitlple_
fiDers1sSin thie vRURPUL 1 Ao Aing, t %a&lcﬁgﬁgsqttrall%t ba¥ being
hollow. 6 . A substrate cassette, ‘comprisin

suppbRRIBEr sgcasr @-Pngnh;bmtahwillng ;],Of tHee cmrbtsrahtportlon
c e accardi 0 urther conprising a
f?gﬁeé‘%gpm% B Ij%eé ba&c(i ]?l%ﬁe opposi te side fromthe
substr épel@mieptlla@@ wadie p fanda ahoadj st rmreompoedhamsterial ;

whi ch hefra nd the su

bar anéslvﬁ%f%%lpq%dclﬁlt%éy% 2% ST R g’t L-I(ég@f’ogﬁged?aterlal'
t hendori zont al d| rection and the vertical directi (cj)n of

the su The subtrate tte cor |n

to cl alg%{f&tg%ée?éfﬁe ﬁﬁ@ﬁeﬁgﬁgﬁﬁgﬁi S ugpe 1 plate
nezhdntken Lhaeragjlases talmei mgieecm‘ d heatsppor tobRér than a
reégiﬁgﬁ E?b%heéUﬁ%gél e ma gg{g

2. The support bar according to claim 1, wherein the

intermediate member is made of aluminum.

3. The support bar according to claim 1, wherein the
intermediate member is made of stainless steel.

4. The support bar according to claim 1, wherein the
intermediate member is made of honeycomb-shaped aramid
fibers.

5. The support according to claims 1 that is hollow.
6. A substrate cassette, comprising the support bar
according to claims 1.

7. The substrate cassette according to claim 6, further
comprising a frame formed on the back of the opposite side
from the substrate insertion side, and an adjustment
mechanismwhichisprovidedbetweentheframeandthesupport
bar and which adjusts distortion in at least one of the
horizontal direction and the vertical direction of the
suppert bar.

8. The substrate cassette according to claim 7, wherein
the adjustment mechanism is a mechanism that adjusts the

angle of the support bar relative to the frame with a screw.
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