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1. Field of the Invention The present invention

WO eloatiers4g¢ 0 a substrate cassette used to stor ePUBRDBIINB00848S
types of substrates such as glass substrates used in
liquid crystal displays. Mdire particularly, the
present invention relates to a substrate cassette that
prevents contact between substrates stored on support
bars at the tine of use. 2 . Description of the
Rel ated Art In the production process of liquid
crystal displays, substratemgagsettes that house a
plurality of horizontally orrented glass substrates in
nul tiple levels in tHPYERATBaFAGPEREE on are used to
tenporarily stopgcabasneulst ajes ndheseogubstrate
cassettes, when viewed fromthe fromt—of [ne substrate
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orientedglass substrates inmultiple levels inthe vertical

direction are used to temporarily store glass substrates.
These substrate cassettes, when viewed from the front of
the sﬁbstrate 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 vertical 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
substratecassetteanddirectlysupporttheglasssubstrates,
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
quality of the glass subétrates, another function required

of the substrate cassette is to prevent the stored glass



qual ity of the glass substrates, another function
requi red of the substrate cassette is to prevent the

W@ r@raw7sgé asssubstrates from contacti ng each opP¢EUS2007/008485
Nanel y, although a substrate cassette normally houses
several tens of glass substrates, the vertically
adj acent gl ass substrates nust not be allowed to
contact each other resulting in danage to the surfaces
t hereof. Consequently, the support bars that directly
support the glass substrates are required to be
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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;,
for example, glass substrates used in liquidcrystal display
devices. Thisreferencedefinesa glass substrate cassette
that houses glass substrates that is provided with edge
Supports composed so as to support the edges of housed glass
substrates, and a central support section composed so as

to support the central portions of the glass substrates.
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supports conposed so as to support the edges of housed

gl ass substrates, and a central support section
weomposisde so as to support the central porti onBCDUS200B008485

gl ass substrates. Japanese Patent Application Laid-open

No. 2000-142876 discloses a substrate-housing cassette

used to house, for exanple, plastic substrates used in

t he production process of |liquid crystal display

el enents using plastic substrates . This reference

defines a substrate housing cassette conprising a
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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
":ﬁembers 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 asubstratehousingcassetteusedinthe production

process of various types of substrates such as glass

substrates used in liquid crystal display devices, and more



US Patent Application Publication No. 2006/ 0011507

di scl oses a substrate housing cassette used in the
w@e@dactskon process of various types of substreCEESEOTHNS48S

as gl ass substrates used in liquid crystal display

devi ces, and noreparticularly, a central support

nmenber (support bar) di sposed at each | evel of the

cassette. This reference defines a substrate cassette

support bar for supporting each substrate so as to

i nhi bit bending of the central portion thereof in a
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arti.c ar case
‘%n& léﬁ n the case of using a short support bar, even
if there is a certain degree of distortion in the support
bar angle, the distortion at the end of the support bar is
not that great. However, the length of support bars in
substrate cassettes that store large~sizedglass substrates
referred to as 8th generation substrates can be as much as
about 2000 mm. Conseqguently, even the slightest amount of
distortion when the support bars are installed can end up
becoming quite large at the end of the support bars,
potentially causing contact between glass substrates
depending on the particular case.

SUMMARY OF THE INVENTION

Thus, an object of the present invention is to provide
a substrate cassette capable of easily adjusting support
bars to the proper angle in the case the angle of a support

bar has deviated from a desired angle.
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SUMVARY OF THE | NVENTI ON Thus, an object of the

present invention is to provide a substrate cassette
weapahls4of easily adjusting support bars to tPET/pPRIPBO08485

angle in the case the angle of a support bar has

deviated from a desired angl e. The present invention

relates to a substrate cassette that houses a

plurality of horizontally oriented substrates in

multiple levels in the vertical direction and in which

support bars are arranged that support the substrates
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oriented substrates in multiple levels in the vertical
directionand in which support bars are arranged that support
the substrates soastoinhibit bendingof the central portion
of eachsubstrate, whereintogetherwithavertical direction
adjustment mechanismthat adjusts distortion of the support
bars in the vertical direction being provided between the
support bars and a frame formed on the back of the opposite
side from the substrate insertion side, a horizontal
direction adjustment mechanism that adjusts distortion of
the support bars in the horizontal direction is provided
between the frame and the support bars. In this storage
cassette of the present invention, the vertical direction
adjustment mechanismpreferably is amechanismthat adjusts
the angle in the vertical direction of the support bars
relative to the frame with a screw, and the horizontal

direction adjustment mechanism preferably is a mechanism



between the frame and the support bars. In this
storage cassette of the present invention, the

waeowitcshe di recti on adj ust ment nechani sm pr ef ePEbUF200%008485
a mechani smthat adjusts the angle in the vertica
direction of the support bars relative to the frane
Wth a screw, and the horizontal direction adjustnent
mechani sm preferably is a nechani snt hat adjusts the
angle in the horizontal direction of the support bars
relative to the frame with a screw. In this type of
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in FIEG1 1 DESCRIdHKSN {F déibs PREEERBED: EMBOBI MENERample

resent invention relat to ubstrate cassette.
t-gﬁgtapl%eleasssprsé &t fﬁﬁeﬁaéﬁﬁst%iet L?é'ﬁtt%}?erﬂ)‘”e???tﬁ’éventlon
pulostirddice with support bars;

FIG. 2A is a perspective view, FIG. 2B an overhead view
and FIG. 2C a side view of a support bar 22 as a constituent
member of a substrate cassette 12 shown in FIG. 1; and,

FIG. 3A is an overhead view and FIG. 3B is a longitudinal
cross-sectional view of an example of a structure for fixing
a support member 18 and a support bar 20 shown in FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a substrate cassette
that usespredeterminedconstituent members. Thesubstrate
cassette of thepresent inventionisprovidedwithavertical
direction adjustment mechanism that adjusts distortion of
support bars in the vertical direction between a frame and
the support bars. Consequently, the angle of the support
bars canbe adjustedafter the support bars have been attached
to the frame of the substrate cassette. In other words,

the angle of the support bars can be adjusted to a desired
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cassette of the present invention is provided with a
vertical direction adjustnment nechani smthat adjusts
wal@vortskon of support bars in the vertical di PEDUSIINT/008485

between a franme and the support bars. Consequently,

the angle of the support bars can be adjusted after

t he support bars have been attached to the franme of

the substrate cassette. In other words, the angle of

the support bars can be adjusted to a desiredangl e

wi t hout having to carry out the bothersone work of
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of a glass substrate cassette 12 of the pPesent
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subSHAIHS PIngt her substrates 14 are inserted and
removed fromthe direction of arrow shown in Fig. 1.
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portions of substrates 14. In Fig. 1, although a
constitution is shown in which a row of support bars 20 in
the vertical direction are provided nearly in the center
of the opposing side fromthe substrate entrance, the present
invention is not limited thereto, but rather a plurality
of rows may be used provided they are able to inhibit bending
of the central portions of substrates 14.

Known materials can be used for the materials of those
members other than the adjustment members to be described
later, including the support bars 20 that compose substrate
cassette 12. Moreover, there arenoparticular limitations
on the materials of the edge support shelves 16 as well as
Other constituent members, such as a bottom frame, top frame

andback frame servingas the opposing side fromthe substrate

entrance, and can also be composed of, for example, a carbon
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Known materials can be used for the materials of those
menbers ot her than the adjustnent nenbers to be
walemcnitsed | ater, including the support bars 2BCT/N81007/008485

conpose substrate cassette 12. Moreover, there are no
particular limtations on the materials of the edge
support shelves 16 as well as other constituent

menbers, such as a bottom frane, top frane and back

frame serving as the opposing side fromthe substrate
entrance, and can al so be conposed of, for exanple, a
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1. Inthe example showninFig. 2, support bar 22 is composed
of anupperplate 24 made of a carbon fiber compositematerial
(carbon fiber-reinforced plastic, abbreviated simply as
"CFRP"), a lower plate 26 made of CFRP, and a hollow
intermediate member 28 arranged between upper plate 24 and
lower plate 26 and made of a material other than CFRP, and
having a hollow structure overall. Furthermore, although
theexample showninFig. 2isanexampleofahollowstructure,
support bar 22 is not limited to this form, but rather can
also employ a solid structure. 1In addition, support bar
22 can also be comprised entirely of CFRP.

There are no particular limitations on the composition
of the CFRP used for thematerial of upper plate 24 and lower
plate 26.

There are no particular limitations on the composition

of the CFRP used for the material of upper plate 14 and lower



the exanple shown in Fig .2 is an exanple of a hol | ow

structure, support bar 22 is not limted to this form
whodongtsher can al so enploy a solid structure. PCTUS2007/008485

addi tion, support bar 22 can also be conprised _

entirely of CFRP. There are no particular linmtations

on the conposition of the CFRP used for the materi al

of upper plate 24 and |ower plate 26. There are no

particular limtations on the conposition of the CFRP

used for the material of upper plate 14 and | owerpl ate
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cggstns?:gg:trbg Pof- TGt e ohr‘—‘ye"lrlnrf%racni%r"?’é“':‘fjill?eresl,astfnjoc PRI £F yess
ddrayod 90 Bens @haisegfiabéﬁﬁsidﬁxﬁi@ﬁﬂﬂeﬁ@ﬂ%ﬁm&@n lc&S% 1 de
t 490 GPa. | ddition, in the exa e shown in
570 R e TOR Sompiy e, o

redneyired t Tam che s adetidin which the content of highly elastic
carbon fibers is not more than 90% by volume, while the
remainder consists of other reinforcing fibers, and
particularly carbon fibers having a tensile elastic modulus
of less than 490 GPa.

In addition, in the example shown in Fig. 2, a material
other than a carbon composite material can be used for
intermediate member 28 arranged between upper plate 24 and
lower plate 26. For example, intermediate member 28 is
preferably formed from aluminum or stainless steel having
high strength and corrosion resistance. In addition, in
the case of realizing a high level of light weight,
intermediate member 28 is preferably formed from
honeycomb~shaped aramid fibers not shown in the drawings.
Aramid fibers have about 5 times the strength of ordinary
steel wire, and in addition to being lightweight, have

superior heat resistance and impact resistance, thereby
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i nternedi ate nmenber 28 arranged between upper plate 24

and | ower plate 26. For exanple, internedi ate nenber
wQora1puef erably formed from al um num or st ai PCEES2007/008485

steel having high strength and corrosion resistance.

In addition, in the case of realizing a high | evel of

light weight, internediate nenber 28 is preferably

formed from honeyconb-shaped aram d fibers not shown

in the drawings. Aram d fibers have about 5 tines the

strength of ordinary steel wire, and in addition to

heikigd lmmmlcaﬁaglguaava% Aud eééétﬁgeglf and

i_npact resistance, therebymaking them particu
fieRmpRE A8-i nt er nedi ate menber 28. As

shownd nsiidgh 2, rid). the f@slfhgfcgggpg% dé‘alé%lg? hollow

structure for the entiret support
gitegrtaniet @héhetmtim’eﬁ oénsjumborhbammmt MPrBﬁkéeable

sl Yelure lch £t outer Cir grence of t .
crogé %%EF?gﬁ@t 2 ?g gnggkg PG an ?ﬁ? PefgERmty&e 1n
G’ﬁ’irl@éﬁt tba @tﬂtehecmrpmferbaceb@farms csmﬁld-@edmmmg:hat is

it i order. to bta gh

V|b ggﬁgﬁnﬁf%éﬁﬁéﬁﬁbn St d?%??s@?ﬁ%c %EPeO%tFEQ support
blagn fpelowinses @ma&ﬁennﬂovfﬁ@rsowarﬁbetHereeéeoanaf1& order

in eck s t.he cross ctional ce ter of
grag?%%ﬁ%tﬁﬁﬂg} he TT% éaneﬁ§%5ﬂ¥ﬁ rGEeTbALECS-
temear tdfe gﬂwquhqiﬁé dﬁrééﬁiéﬁeeréﬂérgftbhghaog%QWbtlon

g r..2 hown . Ins ort bar i
é#g%&%ﬁ%ag? gagnecﬁs *ﬂ'ée Egggs 1.sed:é:f31 %gc?ﬂge\ﬁ ¢ff gravity
dﬁd)h@ﬁﬂﬁhaﬁfii&dfemedagﬂgta&dHEdﬁﬁ%éE%tL?Fa% centeg of
ectiv th an ei ght _of the free en

%%Q’ e &ﬂé O?fggasc?r\?a Frdahpbhe Batley mappgrt bar 22
Bap@medjshang i, which only the wi dth beconmes narrower
nDV| t owar ds .t he free end (H > H2, Tl = T2)

SURPQE St 6a?h?‘ﬁ%\tl%5h9b@ru§%dth%C?ﬁ@ of defining
subsuﬁneaﬁamtgtrﬁ; Of thler PHLIEAH AJWERhKAN || Se BBkt ively,

and the width and height of the free end as H2 and T2,
respectively, support bar 22 has a tapered shape in which
only the width becomes narrower moving towards the free end
(H1 > H2, Tl = T2). However, a support bar that can be used
in the substrate cassette of the present invention is not
limited to this shape. In addition to support bar 22 having
the shape shown in Fig. 2, a support bar applicable to the
substrate cassette of the present invention can also adopt
a tapered shape in which, for example, only the thickness
becomes smaller moving towards the free end (H1l = H2, T1
> T2). Moreover, although not shown in the drawings, a
support bar applicable to the substrate cassette of the
present invention can also have a tapered shape in which
both the width and height become smaller moving towards the
free end (H1 > H2, T1 > T2).

In this manner, as shown in Fig. 2, in the case the
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limted to this shape. In addition to support bar 22

havi ng the shape shown in Fig. 2 , a support bar
wappliicad e to the substrate cassette of the pPEBES1007/008485

i nvention can al so adopt a tapered shape in which, for

exanpl e, only the thickness becones smaller noving

towards the free end (H = H2, TI > T2) . Mbdreover,

al t hough not shown in the draw ngs, a support bar

applicable to the substrate cassette of the present

i nvention can al so have a tapered shape in which both

bheow &iﬁc@:ﬂﬂeb@hggto@§ﬁ%gr%@$£ 8h. 6@ YRGS ts?n% desrhI%Q%lng

free end (H_ > H2 manner,
FRWETEs Bhe finey %dcdgéolfﬁ@@m%redup@ulmﬁeaamﬁat@fde during

sHRRAEL Pabr32iBeCOrRS c%'ﬁékeél IYIthrélq%r(gE th%e f%lre%eend

end, in order to reduc tude urrng ini
QFf LY APPOAL have Zé’uttérpmf@nﬁbéwehé@ of molre,f ped pndfefably

§V‘@p85tmgﬁé 22nd S S %ﬁ@%!e ou%)?’egce of?ﬁ Efﬂ_é{gdo]enfjhe On

greferab y 1/2 or nore er circu
hgedt ogvd hao st he cotdesr tbaminomatnaﬂereitflecﬁheﬁm&wﬁégpect

€bf 6¢h3aMi bl LeSRAChL i Vil ra%allco’g%?:té% %FFCB}H Bpdpging the

characterlstlcs by re UC|ng
evERTCl Feunéenencermpared W thla suppaptrearwheliangupport

u u Lence for .the fixed a
%%gsﬁggﬁegoﬁﬁérgéééégf eFe%%ECSWf?ﬁgnFFég Bgﬁsflxed and
preferablsy M) ortdress]randfaneacer efferd VS Shd is

BEgRer iU BT SILer Byl DR et tat Sl e,
bbeowu@emnﬂ#nﬂumﬁnmempenofhEhdlE&&ébo@dﬁ the free
ond. % BB LLURC o, L0, B SoReR, LN WS e LSt o
bonamgs smelﬂeeememﬂngslﬁhﬂmaciﬂté&gloa<3fﬁﬂkaQ%%ﬁpEﬁd is
iRt T IR A
déxeéaeed: antifobabygf estialHey fheeeneaasi®ls 84sRaYOR e endg
§ 8RBT VN9 POMLLEETE, TS See ay he e toyed
in whlch the outer circumference does not change at a portion
near the fixed end and then gradually becomes .smaller beyond
that portion moving towards the free end, or an aspect may
be employed in which the outer circumference decreases up
to an intermediate portion in the lengthwise direction, and
then remains constant after that section moving towards the
free end, and various aspects can be employed.
Furthermore, although not shown in the drawings, a
support bar applicable to the substrate cassette of the
present invention may be of a shape in which both the widths
and heights of the fixed end and the free end are of the
same dimensions (for example, Hl1 = H2, Tl = T2 in Fig. 2).
The free end of support bar 22 may remain open as shown
in Fig. 2, or a cap made of rubber or other elastic member

may be inserted into the end of the opening.

11



be enpl oyed in which the outer circunference decreases

up to an internediate portion in the | engthw se
waleeogatisen, and then remai ns constant after the€T/US2007/008485

section noving towards the free end, and various

aspects can be enpl oyed. Furthernore, although not

shown in the drawi ngs, a support bar applicable to the

substrate cassette of the present invention may be of

a shape in which both the widths and heights of the

fixed end and the free end are of the sane di nensions

(for mexagpber,Hend2,1 cHoth B 1vh&El GupRolkt: ﬁggezﬁr %,%own in

end of support bar 22 may remain opeh as shown'in
F19 o2 BRERF FaGE Bhaf l]fﬁ‘tﬁelsu@Podft‘qwbareZE%sﬂs abmenmrsupport

ays s i AseLt 84 LALe b@%d%% e t 08894:9%1'\’8%%%"”’ is

the | ength of the support bar 22 shown iI'n
Héﬂ§ﬂ%ht?%aYh?ﬁetbﬁpEQbﬁt§@¢€221$Sh@m$edtmnsupposhbatrate

f [, po
RSLARLE Dot Bl CORGEILR PO e

§U%§FF§P§lUéﬁﬁﬁfmﬁQ@dQ@@NIdHn@%gtﬂﬁzélﬁbnﬂﬁﬂweﬁhbﬁtrate
cordin

the size of the substra ouse
ideramsonat @ﬂéDlef’tﬂ'E?CpSedsemnshN@tﬂﬁ.dw bfelaﬁzrﬂzr eaebasingly

| i b rea ngly r nt the greater

e o e b RE P TP et S rupar ¥ BRe 22 Tm
mﬁéﬁémmulmventhgnprsseutrEneéytusﬁfub ERtiRMedds@seFul in

en of_.th Upport r is 500 nmor nore
pr eefcer a% I}L(Yg’&%rﬁn%lre ts gocq%\r?of %g}ee SHRRPr L iaF dsp$00 mm
mm(monnxepréTew@bhye1®©Opmmtoeuhatel|ahaahbaaspggfgggbly
SuRporLt b and the mnimumw dth is Jto
be securedéj

afeall #tﬁf?eﬁﬁu?%ﬁt§FPéﬁ§tﬁlgﬁ&atlons on

WQQMWmﬂthgpfhsgpp@mbebmﬁlmzalaﬁd tae mARliBUW RAdth is to

f. t rtion of the housed substrate
R e Ren g v 6 THSHanTer TRIGhFER PRESHAL: PARsbending

usied dirtey C‘Odib}bdaeﬁlalhﬁaadédt ify el et 0hg 68Rd&h§0oRke the
Su' ttarbalxly psoelgtfgntcp tthe ehoused substrate corresponding to
the manner in which the materials used are combined. In
addition, the height can also be suitably set so that the
minimum required strength and bending rigidity are able to
be secured based on the relationship with width within the
range of the pitch at which the substrates are housed.
In support bar 22, in the case, for example, upper plate
24, lower plate 26 and intermediate member 28 arranged
between these plates are composed of different materials
as shown in Fig. 2, the support bar can bemanufactured easily
as compared with a support bar composed only of carbon fiber
composité materials. More specifically, a cylindrical
support bar made of a carbon fiber composite material as
described in Japanese Patent Application Laid~open No.
2005-340480 has the characteristics of being lightweight

and resistant to bending. However, the process by which
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m nimumrequired strength and bending rigidity are

able to be secured based on the relationship with
wowvarhimiée hi n the range of the pitch at whi ch PE€EUS2007/008485

substrates are housed. In support bar 22, in the case,

for exanple, upper plate 24, [ower plate 26 and

i nternedi ate menber 28 arranged between these plates

are conposed of different materials as shown in Fig

.2, the support bar can be manufactured easily as

conpared with a support bar conposed only of carbon

ftlrﬁ@ sGpPPesiter %tnﬁﬂ@faﬁctﬁ@éﬁ i$PEGH % heal A%d cBmplicated.
% indrical support bar nade of a carbon fi

JatEE et RFLRE 8§ #bder isepdnt Jemanbsep®aténtlarly
AR A icat i o 4 ad ks 0peHe Nog 3@9§u§49§890ﬂ ggsort

£
characteristics of being |ightwel ght an St anPatrs or
BT ivHgED I-%%v‘é?nelfﬁ‘élﬁfloééwtmaw cimdhi sosﬁppbht. biét th

=2 P A LD BReaTD! EAANG SO ISR oy THE present

manuf act uring of i's Suppor 'S partlcu
dPFfEndulQn | R Wee cassubfcpuaeucing 4 omgl guppgetihar s

8 Sf nd_so fort
e G R b I S A 281 ST b
ﬂl"’é@fm #ﬁ/@ltﬁ‘@mbéaﬁr bmalkamg;f adtaumethbfastuapliyig process

| _YerHING, ];‘,ﬂgpe [ n f| ber corrpo ite materials
and ixlnterrre lg[t‘e rrerrg)e aerpCP I RE ST fgses the

PEReEs P rastrer khcbwrspﬁrpte aBeipemdjengn@cmi’he membeeul:ah be
CESEeddIn RS LA LVRE A BRI FATEC L o ehen

e t Fans
i@l agh WJ&ﬁtm thcfatdterrxassemiaaﬂLwﬁHé Bugidrt bar to

Eﬂ¥%@ﬁhf§b@@9 d e%%ea%§ggort har to_be nanufactured

even nore easi € vibration
atteﬂUaaﬂdﬂUﬂwwathemrﬁraﬁidﬁath%dﬂ#ﬂﬂﬁﬁcHéfa@@Br@@tics

R o PETEESL I, KOO PLELS 2 LolST PLE 200
Canskouentd gt € Qb acd iDEMRRIH (H 8BS hehitRS! b 8BS WYL FRG rent
Pn%rt]:%lrn f t %nssueg)cf&errtltlpg,r c%%rt]:a%et géif:vevgtehvgellayss substrates
during bending of the support bar can be effectively
prevented. In addition, since vibrations are dampened
quickly, insertion and removal of substrates can be carried
out smoothly thereby improving workability. Moreover, the
weight of the support bar can be reduced by using CFRP for
thematerial of the upper plate 24 and lower plate 26, thereby
making it possible to realize a reducfion in weight for the
entire substrate cassette. Even lighter weight support
bars can be provided in the case of employing a hollow shape
for the intermediate member.

The following provides an explanation of a production
method of a support bar applicable to the substrate cassette
of the present invention by focusing particularly on an

example of a method for producing a tapered, hollow support

bar as shown in Fig. 2. The fact that support bars having
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prevented. In addition, since vibrations are danpened

qui ckly, insertion and renpoval of substrates can be
w@a07itetd4out snoot hly thereby inprovi ng wor kabPCT/U$2007/008485

Mor eover, the weight of the support bar can be reduced

by using CFRP for the material of the upper plate 24

and | ower plate 26, thereby naking it possible to

realize a reduction in weight for the entire substrate

cassette. Even lighter weight support bars can be

provided in the case of enploying a holl ow shape for

tdtthd NtselaRd ake a&%‘%ebe,JP@d&Q%&gﬁé&%;&a@éﬁ%&%ﬁ%&ring the

expl anati on of a production netho
A BFE g Nk bedipst Faner e asseitle votetdse quae byt person

iwmgﬂnéﬁaﬁﬁyr§ogggh@giaa@ﬂén%fg]y on an exanple of a
met hod for producing a tapered, hollow support bar as
shownF+ESFi g2s2a prhbiniparvhatesupperbobarfiber composite

hav gt her, ced suj t abl
al tering tﬁé%;reth da%%?ggisrggggbg{)g%%c%%dbemé%giﬁajgfyes' and
@RIl resdrhghaepel saprepehedrihname kitdrma e acnber .

First | e t rbon_fi ber conposite
naterf%?émgFgggrggL?§; ofﬁgkéﬁﬁﬁ%%rpgﬁgeﬁ wer pl at es,
and afhealaantmmisiest dosorsepar ed theari alhesiedt eoreth@t@per

RS S 1 L GOl Bl s pegon.
|Bvat pleatmes- i x foesed is thpregnaeeddeserd bedahelewsiber
PSS SR T SR S B P By DB S g e,
frepesgrgient preffmraxaymplsss priefreraklly disies dH@YY fibers
SPELLS RN LR S el St
dddvolone oyt mesef.i benaduimider glibbersisens @SecRer fibers
aiedii ol eaibencdi ber comsst e Tmteral provided
wperi dedl dhewerddphatesmpair the support performance of the
upper and lower plates.

Thermosettingresins suchasepoxy resin, phenolicresin,
Cyanate resin, unsaturatedpolyester resin, polyimide resin,
bismaleimide resin and sooncanbeused for thematrix resin.
Inthis case, thatwhichisable towithstandhigh temperature
and high humidity environments such as rubber vulcanization
is preferable. 1In addition, a thermosetting resin in which
fine particles made of rubber or resin have been added to
a thermosetting resin for the purpose of improving 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.

Although typesofcarbon 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

modulus of 490 to 950 GPa, these can be used in combination
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Thernosetting resins such as epoxy resin, phenolic

resin, cyanate resin, unsaturated pol yester resin,
wooloyiimisge resin, bismaleinmde resin and so oNPCHIS1YE7/008485

used for the matrix resin . In this case, that which

is able to withstand high tenperature and high _

hum dity environnents such as rubber vul canization is

preferable . In addition, a thernosetting resin in

whi ch fine particles made of rubber or resin have been

added to a thernosetting resin for the purpose of

impror RE-dImacti Rraieiance AN PHMINESS, +RL Bitrch-based
t tti reS|n|n whi ch a thernop astic resin has

ﬁhégﬂ‘? E@(Y 8ei f ﬁrﬁﬁ@ﬁﬁ?ﬁ:‘t? e ﬁebnghnagzaaite@ medulus,
wsad & ehet PENLHEEEBSLILLRY K Esh r{:h&dcm%g@k} <4 of high

carbon fibers include PAN-based car bon ers aV|
teRsSile sFasppébmodiPuaddltiess ¢zn@mpnee C@@r@lpd:eg sheets

RiicahrRasad gardop; bhRer sphavisng A glgéinforcing
nodul us of 490 to 950 GPa, these ca e us ed

é&ﬁ’ﬁrr?a?FGn@ﬁl?heeérfe@eme ismyentiigectlion,hasdcasesst-heven
i e erlstlc a hi

e PRI AL 0 LR e et s anai

ERarxdEdr Wseive of I$q¥d1mamﬁiemaireMgéhs iﬁeaﬁﬁrthaﬁlarly

gg@gg re |nclud uni.di recti onal

sheetéﬁﬁhqaﬁﬁkhﬂéﬁglagln%bréfhﬁa @rg EFE BFFERESISPReTS

gy igeme distectionelanaticr neshuimse £ HEH st s ueho atsPia

flat e satin aves and tri axi

weaves. [jnl dltpégctl ona%\éeﬁjeeet% sg}ee\%sarctalr’cgfeaPFﬁpared' such
9@%@9%@h@ﬂ@mgﬁu@ﬁéyeekmﬂpesO&hﬁﬁhf¢b@in@@ﬂﬂé@258hose

n tensile el astic_nmodul us of 490 to
é% a??%gsgte?}gegsggep]f%lﬁ?ga %ﬁéﬁlﬁ“%%%fég 20 the
@@&hux;ﬁ@mse,hawrmgodefhaveng HMﬁﬂﬁﬁﬁhﬂ%ﬁfﬁémﬁaﬁﬂons of

t.h i fferent usage._ ratios of
e B bR o s S8 b EPDERgegheet to be

in
rein orC|n§
haeldngs @ﬁéﬁﬂﬁlp[ehﬁfﬁa&ﬂp&%l@fctre@i AtebeHRe S thate glass

nt | sheet to be used is
SREPCHAT LoReir §Ooh ERpEc Wt uPag % BT ABSGIR Pt imu
bending rlgldlty 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 toan uncured sheet in which
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. Coating canbe 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

sheet,fluffing,unravelingandsocx1occurringatprocessed
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substrates to be held so that support bars having the
opti mum bending rigidity are forned. The outer surface
w@boorherspe epr eg sheet nmay be covering with a PCT/US2007/008485
cross-woven prepreg sheet as necessary. A cross-woven
prepreg sheet refers to an uncured sheet in which the
above-nentioned matrix resin is inpregnated into
reinforcing fibers woven in a plurality of directions.
Wwven carbon fibers, glass fibers, aramd fibers or
silicon carbide fibers and so on are preferably used

foarrtiens eluifiore bog thpheice s d thaddidd Qg'c@t{iﬁgi%crboring
ky adhesi ve sheet is preferable so as to be able

?6’%51 d’é’e‘??%ﬁﬂ%rtéfecad:‘%ﬁﬂt&ﬁi Reheqsvetiersl shddus, the use

Gaaki é@o@@nwbﬁeﬁﬁiféﬁﬁeflghé‘é@%@ﬂér%dgﬁé' aﬁ@véf?téﬁgs of not

g%spre, sheet while app glng heat- wwth an 1ron a o)

INSHPTREHNE BFCEBaERREG Mithh thits ks sredvwenng the

RiceRIeh: SHe 8 ddd il d ARG s HOH WM eMME ANy 8¢ Mhaging 11 quid
occurring at rocessedportl ons duri ng post-proc SStT Nng

ST TR Qi $PHRyY ardlBbrREG S old leveinmy dhiem 14y estinehtates,

AN iR PrEYeat £0sr THHRE ot ggel&%iqn% o5 YRyen
prepreg sheet offers the advantages of not only

| npr NERE gtk Sysatidd speafuti safsomeddutiog phepreg sheet
genarald ' SToe it hout rjsk qf .
danagi ngqﬁ %{%@%J}e/grtngﬁggl gﬁ?&a%f\@slu str atr'[lcle'lf, PIaRGeCt this
FrFEHL sttty sees il ldiscorf amafessesnpdre otdher spragel Sifopper
Next preg_sheet ,is_formed ipnto a
%%leé%me{egzgﬁaenet sew(':et% gﬁl%‘(’gpégdgf’g‘r’% Ald Fdlrersi oﬁg’? L hod
sivgse tof s ghrepmpsheethsett sention &an Bsampkeing by

e : f e te 24 and | ower, plate 26 sho
A e G SR EF R T 670 B Dy iede on-
sect i Yre camcheeduprepg ey sinectan «at i ¢t 08881 Agd0En this
s i.ng | aser and _so on. The uncured prepre
RRRERs a0 pThchn TR bR SPodnia g Trackd R Aeated
vacauvnevey @ndisd ler appdderudeaiitat 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
(namely, atmospheric pressure) to the uncured members
roughly uniformly.

(Formation of Intermediate Member)

The material used for the intermediate member is
preferably a metal material having superior corrosion
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,.

In addition, honeycomb-shaped aramid fibers are used more

16



in an oven or simlar apparatus while applying

pressure to obtain the upper and | ower plates.-
woleavitnf4condi tions in this case consist of heRCT/N§2007/008485

fromroomtenperature at the rate of 2 to 100C per

m nute, holding at a tenperature of about 100 to 1900C

for about 10 to 180 m nutes, and then discontinuing

heati ng and returning to roomtenperature by natural

cooling. Here, the purpose of placing the uncured

prepreg section in a vacuumbag is to apply externa

pireFe=m (harelyLacd @@Fﬂlﬁlﬂlﬁnl@rﬁeﬁﬁgﬁe&eEQr&H gckf[lggher
nenber s roughly uniformy. (Formation of Inte iate

H@ﬁ&&% thiz WetertaPfutkE FuPPORE b®wer nedi ate nenber
is prefesablot A Ht%tt%lrlwseBkaérgﬂiﬁnﬁlﬁéﬁpgréxoé formed into

corrosi on resistance such as al um num or stai nl
&t Beltaltovevesr andnpauani ofuspedsrefariady cumenelons

Q@%%ﬂglﬂfgbkﬁdwhfhfﬁgﬁ%hg%ﬂ &g%ggadgﬁu§££8rme iate

the support bar in particular
RERBFEonh FSrapgamal ani the| mtlt%rlaeélasgdnmbep red mb;rey the

sRaplea Q i redu
th é‘@mfé’ghtf“é‘?@t e %Ep%g‘%{hgeg? dT%sf’tép“ma tﬂ tt &ri af §rming
EEnghargar figdrautay Eothedg lnycnéaclm:abahgrmrm@r pandeselng

f P r e i ons according to known
Q2F?ﬁringne %sg%% %%taln ?he i nt ernmedi ate nenber. For

exanplEermaeipnt efndpabetmdsar may have the shape of

i nter 8._s own i,n
be ngflé%&§%§ng§%ut |n€ et aﬁF%Fﬁéngr Bygkogn 2rming
pedbest ngiwigt hha Urassar paadasolbaet:rpldﬁf@m ﬁ.ﬁﬁeﬁfnedlate
r ort bar is ccordin
R SRRt e R S PR a 8 LPpER o e | ol Suppor
plat @a i fntmedﬁdraferrm@ml@bb@n aeetr InfRthdBdfembers.
gﬁé&BiE d above ort bar .can

be f d by,
P A e oS M Rbea bR eve, B M dbne, 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

consideration of workability.

A support bar obtained in thismanner canbe manufactured
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
support bar.is highly effective in inhibiting bending.
Consequently, contact between glass substrates during
bending of the support bar can be effectively prevented.
Moreover, an even lighter weight support bar can be provided
by suitably selecting the above-mentioned materials and
adopting a hollow structure for the upper and lower plates.

Although the preceding paragraphs have provided
explanations of each of the constituent members of the

substrate cassette of the present invention, the following
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A two-liquid mxed type of epoxy adhesive, for

exanpl e, can be used for the adhesive. Although there
wae@norsp@articul ar limtati ons on the adhesi onPCT/US2007/008485

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

addition, since the support bar is in the formof a

conposite nmenber with the upper plate, |ower plate and

@lioari JTEThal Ssxp Nen&BL bheoBURPSE kuBahLirkS sRINIY as one of
% fective in inhibiting bending. Consequently, contact
?ﬁeeeﬁo&sﬁlﬁfb“sf‘}eétb&rsdmrnglﬁéﬁai PYPPOrtHeenppokd and

karorear: barebbapidwelin prgvent edy MILAS e ALY ERethods
| i ghter wei ght support bar can be provided by suitably

S&eds RYIPESAbEYe2FERMPd Fe & hasmtee itz mndoRlept khgna the

Reldwstygaes ure for the upper and |ower plates.
Al t hough the precedi ng paragraphs have provided
expl ded i st sfareqrhrbtadhelewasd Fuent3Bisteiongfi tukidnal

Sdd Al cBSs81t §10f Lhepr %%{%Hp 'J‘;\?%J{.Jrlgg?nt ng ustment

fol | owi ngprovi des an expl anation~o ure
Feahiary-E% 1ofeinfa fhespgcunsi¢twenbetmser s fuppdixmegber

Sl ry 888 0 r shown in Fig. .
T PRer s Ckagun AThoNS EEA b= Adoht Bkl sREhAY T
tfiese ARrived SBot Asupdvart bhe 2 ppof 1 xbdrtsy aRupp A ember

B Tl TR e R PR RS T
meciarisin 1000 hsacbnsitigustedudtvire et tbeal adsuppetibn
BRIk O BRI 0 3R3°L L1 AN, 200 0 5VPRL
trelatsioppdre smppert I8ethbeoudd dn adpustientatealiasicsMon,
%Ql(%{a’% .rUiStonr?t‘[]%l réﬁ(:rr]ea i'sc{rr]hé Sui 81%0 Sxtg%%%g(:{]sb 12610 coupled
vertical "directron a

adjtis tthieg veupierdl kdreddion adjustment mechanism 110, for
adjusting support bar 20 relative to support member 18 in
the horizontal direction.

As shown in Figs. 3A and 3B, the vertical direction
adjustment mechanism 110 is fixed by two bolts 131 and 132
and corresponding lock nuts 133 and 134 to support member
18 in the state of being surrounded by support member 18
in three directions (Fig. 3A). Vertical direction
adjustment mechanismllOhasastructurethatallows rotation
about the bolt hole of bolt 131 by directional displacement
in Fig. 3B mediated by corresponding iock nuts 137 and 138
of bolts 133 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
bar20isjoinedtohorizontal directionadjustment mechanism

120 by a known method such as adhesion in the state in which
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relative to support nmenber 18 in the vertica

direction, and a horizontal direction adjustnent
wore@hanissen 120 coupl ed with the vertical direcP¢DOS2007/008485

adj ust mnent nechani sm 110, for adjusting support bar 20

relative to support nenber 18 in the horizonta

direction. As shown in Figs. 3A and 3B, the vertica

di rection adjustnent nechanism 110 is fixed by two

bolts 131 and 132 and corresponding | ock nuts 133 and

134 to support nmenber 18 in the state of being

_ state of being
;é‘?gg%@ét%’é‘?f T ot oo 2ap S aE oeart R Rpfpene

ndtsy &2 6§ haRsSarEeds thergtiron about the bol t
hol e ol : [ ' (e i.n Fig.
3B rre}fjéifrat efﬁﬁ&%&é&ﬁ#ﬂ%%&g&%ﬁ@hﬁ%{r@%loof can
b6 1ade3sfanay1m8tersrilz proalicdidr é&t cen hej Gstrmint coupled
[ 0., ' AV, Lcal .direction . .
b BBt metido 33, B BRLFER 18hSRb St dimrag ton
&Js'iﬂsl*}@ﬁﬂtem?ﬁhtanélsnoméor ot bt exaahuid, the bsktohalleminum

f. ; # IS joi t 0, hori zont.al

ok Bokrel iy HNAIn D8 L0ohe OISO L DOLAALAL once.

dichddsthdheshonitantheé itz et ion wdohitespt mjeﬁﬂ‘tarnigsm 120
Lti 0 j I ir ' dj ust nent chani sm

B3 2R b LML) AT, B LR, TEEREE SThpore

adjswsiorert basc ha®i and1be bedtee mmdercoft amyl naieecalion

ST Lk 08, AT 48, COUPLEC M L SupPOrL ECLe
degietiiom EQjus Eoenexaephenithe use afsal o AUGKEAUM is

LA U VLR ol LA, 2 A 200 P 00ERSLI e
mechai smdi20 aan falrsa thiermadeadfuatyefatst@®hnism 100 can

(PUS AL S50 BUPBSLE 8, URPOLL et 20, apc, b bolLed
Siemihlzari sino 1t 0eana@rii ¢alindivheehidl adjdisd "OH predetermined

1%%%@‘35;2 htal;]r% gggnoéogrlnggiantuQriesdetermined locations, and
then bolting these adjustment mechanisms 110 and 120 with
bolts 139 and 140 corresponding to the mode of use of angle
adjustment in the horizontal direcfion. .

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

First, supportbar20andhorizontal directionmechanism
120 are firmly joined with the projecting portion of
horizontal direction adjustment mechanism120 inserted into
a hollow support bar 20.

Next, horizontal direction adjustment mechanism 120
is rotated by predetermined angle relative to vertical
directionadjustment mechanism 110 when couplinghorizontal
direction adjustment mechanism 120 and vertical direction
adjustment mechanism 110, which as a result, determines the

angle in the horizontal direction of support bar 20 relative
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preferable in terms of Iight weight and processing

ease. In addition, formation of adjustnment nechani sm
wao®7asis4be carried out by separately form ng BEDNS2007/008485

adj ust rent mechani 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 mrent nmechani snms 110 and 120 with bolts 139 and

140 corresponding to the node of use of angle

adjustnent in the horizontal direction. Next, an

ls& bir@Mmémbef oM dedictfe 2 MRee R HEe &nmlhls £ th
exp g@ rft nmechani sm 100. e|ralst é%f port CE{ ‘% °n8° the

S BRt&ICTPrdtt L3 P ertenit s matz: he dimehyiposnetbolt
\mateh the @10é:LestbAY cpprttneOBOQE Ho1 & %@Béhtdﬁ §4id QR ighe1y

adj ust nent nechani sm 120 inserted Into a h
T YhEn dde Einengibens ofhfabobltrbét)b ohhadjebsft reAbling

RV E B2 D4 St.d qw&@dlmtﬂéeﬁ LEE g %ﬁ%ecm The

relative to vertical direction ajus nechani's
Pro- twenl & cub | byt hdd Pz Gﬁnalhad'ler,ecﬁqmreMppl:séneat roughly

B chay 548 1120, {§Iﬁ§aitg|$%$$£de adJUSt thogﬁépgtal

mechani sm 110, as~a resu srm i
|Q1nﬁﬁ¥4ﬁﬂ|®ﬁmﬂhﬂwnmxme@nmon3af(gappamhlbaﬁrahtlon in Fig.

P B RO s TPRAP pELR LIS atco oo
m@hetmwpﬁe@summammw tAreadt NSt @B eftbloying
bl el oL o 148 Lsedl Nk dstgerydon
zk;Lrtec;:trm ath t$temboti menhahidir a0 areldthevdots hekeical

G 900 NNE L O SXRIM £ (3 LU o 2 ame,
h@mxmnﬂtﬂl(ﬁrmﬁntxmna@dﬁhsmmenﬁ heghadAspverto 68l rotated
SRR L00E 80n38 clgTiR Erhe 2ol e
&ImWhlA:h adolesullB Sobnelmloy hagesydebna1sbiceidd €, Nekt, the

a %%%éf ﬁégf%ig g%rhé%gggktal direction adijustment
mechanism 120 relative to vertical direction adjustment
mechanism 110, namely the angle in the horizontal direction
of support bar 20relative 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 18 when coupling vertical
direction adjustment mechanism 110 and support member 38;
which as a result, determines the angle in the vertical
direction of support bar 20 relative to support member 18,
Here, although the dimensions of the bolt hole of bolt 131
perfectlymatches the dimensions of bolt 131, the dimensions
of the bolt hole of bolt 132 are slightly larger than the
dimensions of bolt 132, thereby enabling support bar 20 to
move in the vertical direction. The bolt hole of bolt 132
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direction adjustnment mechani sm 120 relative to

vertical direction adjustnment nechanism 110 in the
wheoraoiss@l pl ane, horizontal direction adj ustPEHUS2007/008485

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 rotationa

position of horizontal direction adjustnment nechani sm

120 relative to vertical direction adjustnent

mechani sm 110, namely the angle in the horizontal

dhnesbien ebrsuppRplehan %% 8 L SUPPOrdy
38, can be detern1%e§ by t g%iehin ]b [ts 139 éﬁggqﬁ ving

LEROPROQEr 25Xy 8 11 clte d‘f?’é*é%@@ﬂa %\aragtm@maﬁeehaﬂnsm Fig.
430 isnsdpisd Y Hedehar ma%oeég ro%”%'o d astzhﬁarv,egaggate in

glane relative to support en coup
ket Feam %fr%%taﬁﬁr%ﬁﬁngﬁnéhptnechanasm@agxmfniiemploylng

SHPROLL - FBPREL, 3G, t‘M@ %Qs%50§ fg'l?%{:%ragd\gérfigg}:nf%#?eectlon

angle in the vertical direction
2@7 BeFrentonsappoi smnkhbern e Mereicallt bdagle theative to

I f

PP ERe b 1 PO B Pre RS i b A BEE BB flgenpnton
1he bsleinhbee pmSheﬁttQSQhareightghrlyetarged tbanhtheeft

f th bar
ST e PReti&At alreaERberrant s HeRoReehanaspy 110
bsl rot3Rednahave, tiorlaxanibe, oﬂ mmJg:kdlyt @ldliepbifcablt 131
UL, PR 0A A I, B8 SheusTLicab direction.s .
bolFig 3BBmy ’alhscsttzete n.rt i ifcor HbmtsaDBBrahﬁilmEHavE been

It _of h t ture n .t

£085enFR o, KERYy o8P FORPRi ottt oo SHE G onpertich

case o rotg?lng
dechanism ]a]:ﬁustntd'iﬁ: \tﬁeﬁctlh@ﬁﬁ.sm ane rellafdive th support

suppor t nber ertical diregtion adjustnment
RREH 2ir 1 R5hed Vo PRl Pt ot (18 HE S A GfLEection of

seppbredosp Zheechakt vient &l gupSSrontbivest 168! 1di d@€€diRMned
adjgstg&nt,nec aq6$n1110 |s rotated about the | ocation

SR ) bott and

Vertical direction adjustment mechanism 110 and
horizontal direction adjustment mechanism 120 canbe finely
adjusted after having produced the substrate cassette. For
example, in the case the direction of a single support bar
has shiftedduring the course of use of the substrate cassette,
thedirectionof 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
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by displacing bolts 135 and 136 in the horizontal
directionin Fig. 3Bin the state in which bolts 131
wanw718B4have been | oosened. Next, the rotati oP@l/US2007/008485

position of vertical direction adjustnment nechani sm

110 rel ative to support nmenmber 18, nanely the angle in
the vertical direction of support bar 20 relative to
support nenber 18, is determ ned by tightening bolts

131 and 132. Vertical direction adjustnent nmechani sm

110 and horizontal direction adjustnent nechani sm 120

eare heorpaehyiadlyuakedyatier havd g @ﬁr‘?@é{'&@dbgﬁgeen
substrate cassette . For exanple, I1n the case the
FiFectGdht vfadi arapgtegdappossirdzes shift ed duri ng

t he conrs&q9tidse he.csupst rat e L 1.e,

di rection gf E%ﬁé'sﬁ%pgr? bar S(%:ad?]f b%&ggf%?%é?eahﬁgsgment
SF s T o s igbley shyruadjurst iamgl tthe cadjos tireptr ibed

' : | f f .th .
ARRAN HY %H@{lsrsg(w\ﬁgio a,41590¢e a?r{e?;fohsé_ttalﬁad] dn the

adj ust ment mechani ist whi ch adJSUS
ESrlitehpdrditryr ¢@f the , wed ykikagip e agllassosos baatesd £ixed

, | ' i L d t ds .t
R @hRek W thebgatssg%%oe: ,Zt QS ! or@:g:nldarﬂ,l\gr}zwg%ggxe]sgpport

right side of the bolt thereo t
$FFPora0 rareridrwifiion the swhbghraok thesgltass can be made

sWpstd atesebgld Q arati.vel y.light V\,hiJl__e
conver serFf, goft I?L%g ?g FoSH I %ondts tgso%‘?%l’éa ReCREFEELE an
SV aof 1 tshewdiol dr llrecarah ¢e ghtBnedidit t@se diftcghass ends
sybsgtrat reC r tlvqh. he vy.é revent contact,

bet ween gg?ﬁ%&aﬁ%ga%f%cae %/glé? §s+ 3%‘%‘?15‘?%5?5153(’1 to insert
addl reppyveasulastestes e ssipy md ih@djcusé s8Dble to improve
g%qhgniﬁné 0 having the structure and function

escribed a ove, by tightening bolt 140 at the sane

posi tFentharthheebohlthohght breeskahple ER6wWAXBNHEs. 3 has
1. s ort bars 20 fixed to the substrate cassette, _
e B PR o e ROD fosor b BuFS D6y vk ERFRCE Lon
el wthsd mateechAss eshe1Canabel Mae 16hHel uai £8Efon
there I Vi ng the, sub ate cassette an

adjusbr}/m&t mgchanlsm f£6, one of these can be omitted so
that adjustment mechanism 100 adjusts the angle of support
bar 20 in a desired direction only. Furthermore, in any
case, the leftmost portion of adjustment mechanism 100 in
Figs. 3A and 3B is required to have a mechanism for coupling
support member 18, while the rightmost portion of adjustment
mechanism 100 is required to have a mechanism for coupling
support bars 20. The effects demonstrated by adjustment
mechanism 100 are diminished unless silpport member 18 and
adjustment mechanism 100, and adjustment mechanism 100 and
support bars 20, are firmly coupled so that they do not shift
out of position.
The substrate cassette of the present invention enables

the angle of the support bars to be adjusted easily using
an adjustment mechanism after the support bars have been

attached to the substrate cassette. Consequently, the
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overal | superior appearance. |In addition, since the
ends of the support bars are aligned, it becones easy

w0 eoo7nsmré and renove substrates thereby maki nBCT/US2007/008485
possi ble to inprove workability. Furthernore, although
the exanple shown in Fig. 3 has adjustnent mechani sm
100 constituted by vertical direction adjustnent
nmechani sm 110 and hori zontal direction adjustnment
mechani sm 120, one of these can be omtted so that
adj ust nent nechani sm 100 adj usts the angl e of support

lato 2 bl BleHTERUaBbrkadd@ir 88!t aBYLREEAR E1pddt bars
%%%13%?%% he | eftpost portion of adjdstnent nmechani sm
[

UCedr hReERPY s CPEGHIT kT Haw elrapBeERdni sm
foatochaupl + Ny BPROLY TRIEEY 148 chdide dMG 1L IBSt rates
portion of adjustment nechaniSm 100 is redquired to
FAFE 5 iart eolny i p§ suppset chassadopaTieds. The
effeahs e rRRSaless %@Qké%ﬂ%“ﬁn@@ﬁ@%!&%@ %QQt?ESlarl y
di m ni shed unl ess support” nenber 18 and adj ust nen
MeGR SRTGTCEHE ddues ehtedeghanbsaubo0rands referred
FYPREY tgaar fi ed t.he
not shift d%?g%¥a@%§?tFg§%¥%%g%§hbsﬁégféaggsggF%é%%?sent
R PYeisBhtl § APENt 1 Bhteddly &t benangitd wf stibe tsutpeert but

I ) U Si ,ng a dj ust nent
e artar i ha SooporH B e R AEER ceheates®
e sEnmsieat@s cassbtt e. Consequently, theanount of
time and | abor required to adjust the support bars can
be reduced, thereby contributing to inproved
productivity of work involving the use of glass
substrates such as the manufacturing of liquid crystal
panel s. The substrate cassette of the present
invention is particularly useful for storing
| ar ge- si zed gl ass substrates referred to as 8th
generati on substrates. However, the present invention
is not limted to 8th generation substrates, but

23



naturally can also be applied to other sizes of glass
substrates as well . WHAT IS CLAIMED IS : 1 . A
waomstrsie cassette that houses a plurality of PCT/US2007/008485
hori zontally oriented substrates in nmultiple levels in
the vertical direction and in which support bars are
arranged that support the substrates so as to inhibit
bendi ng of the central portion of each substrate,
wherein a vertical direction adjustment nmechani smthat
adjusts distortion of the support bars in the vertica
duZertiocLAIpEovirged bet ween the support bars and a
frame fornmed on the back of the opposite side fromthe

Subst?h atBPPhEaFEi GRsssdde Fhafhousest papéucaddem of
aRql L4t 1 Dy @l o dea SUMELIL &s MY hAQRLBL LHLLEEL 5% the
adj ust ment  mechani sm that adj usts distortion of the
H FahSHC S FE PR 3 i b mtbdl Chyl s 10n Hasrprecis dedranged
Me8R: f eaae u Ak ShiBs -
A e T
VEG G RPFetenoafagpeht weds tedivani wne ndjinstsveheical
' i ' ' ort. hars .
o v SRR o R 2R ! PR st on ot
EAs TURPUEE oPAF Agino thkaivert Lcathatsiect henhosi pontraked
' ' ] JEehani [Usts_the angle in
?ﬁggﬁ%%?ggﬁfglggirection %Bdfﬁggg%%%of?r%ggso Eﬁhﬁlgﬁgk of
ttha KPdTshee wideafsomewhes subkterstibsina¢ et tansetitie .
corgi f ' It _wherein the support bars .
gfe &gﬁgg%'@%@géF oﬁg%?%g§e08ﬁ§8§| & beﬁgﬁnblf Tﬁ&reln
Subotnigon teulk sbt t @ctatenraiijigs toeahymethehdists that adjusts
.0 r [ re_made of carbon fiher .
Sht 0K o BRY buBBbE AT Bie BRI e ot pet ion
flisher auimrodi lbetwater kak frame and the support bars.

3. The substrate cassette according to claim 1, wherein

the vertical direction adjustment mechanism adjusts the
angle in the vertical direction of the support bars relative
to the frame with a screw.

4, The substrate cassette according to claim 2, wherein
the horizontal direction adjustment mechanism adjusts the
angle in the horizontal direction of the support bars
relative to the frame with a screw.

5. The substrate cassette according to any of claims 1,
whereinthesupportbarsaremadeofezcarbonfibercomposite
material.

6. The substrate cassette according to any of claims 1,
wherein the support bars are made of carbon fiber composite
material and a material other than a carbon fiber composite

material.
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