1 . e CONTAI NER FOR FLAT PANEL 5 Aori-1
BACKGROUND OF THE | NVENTI ON 1. Field of the Inventkﬁm%%,

‘The present invention relates to a container for flat panel’, 6e;
‘particularly a container for taking custody of or transportin &
‘panel's used for parts of flat 10 displa¥ devices and the like in ood
‘condi tion w thout destroying them 2. Description
of the Related Art -In flat display devices such as |iquid
crystal 15 di spl ay devi ces and pl asnma di spl ay devi ces, el ectrodes or
separating walls are fornmed on gl ass substrates by neans of screen
printing and the like, and the gl ass substrates are to be

transported to the another fact GONTAINER HQR FLAT PANEL re-process them
during a process of producing these 20 substrates. In this case, a
container is required for t aki ng custody of and transporting the
gl ass substrates W t hout destroying them or contam nating the
surfaces of t hem . Further, a construction of a container
permtting an _
5 BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a container for flat
panel, more particularly a container for taking custody
~of or transporting flat panels used for parts of flat
10 display devices and the like in a good condition without

destroying them.

2, Description of the Related Art
In flat display devices such as liquid crystal
15 display devices and plasma display devices, electrodes or
separating walls are formed on glass substrates by means
of screen printing and the like, and the glass substrates
are to be transported to the another factory to assemble
or re-process them during a process of producing these
20 substrates. In this case, a container is required for
taking custody'of and transporting the glass éubstrates
without destroying them or contaminating the surfaces of
them.
Further, a construction of a container permitting an

25 air shield and direct transport between clean rooms is



25 air shield and direct transport between clean roons is

2+ requi red, when these substrates are transported. The
conventional contai ner, however, was not the one: pernmitting direct
transport of flat panels such as gl ass substrates used for flat

-di spl ay devices between cl ean 5 - roons wthout destroying the panels
and contam nating the surfaces there0f.

SUMVARY OF THE | NVENTI ON In view of the foregoing circunstance,
t he object of 10 t he ghesent invention is to provide a container for

flat pan&PFHATred. 35|§h963t&EPsEE§FS&yaSP SrapsRrAEsed: a

plural of flat panels such as glass substrates used for flat di spl ay
devi ces without desTheyFREVEREAPAAY containeznt haweuerngWeRenstr theegnef.
them The other object of 15-. the present invention is to provide a
contai ner for fpermitting dimectpsranspony ofr §¢att panepsr such asaglpaaels
bet ween cl ean roons. To achi eve the above-nentioned

obj ect, a cont asobstrates ubed fbaxt fpatctisplafredpvéeest betweeshi chean
conprises: 20 -a lower end holding resilient nenber disposed on a

bottom end of arbewsr wikHohe! Hestgooing theWpafbla hAdctontamina€ifigothéhe
flat panel contained in the container is

surfaces thereof.

SUMMARY OF THE INVENTION
In view of the foregoing circumstance, the object of

10 the present invention is to provide a container for flat
panel which is able to take custody of or transport a
plural of flat panels such as glass substrates used for
flat display devices without destroying them and
contaminating the.surfaces of them. The other object of

15 = the present invention is to provide a container for flat
panel permitting direct transport of flat panels between
clean rooms.

To achieve the above-mentioned object, a container
for flat panel of the present invention comprises:

20 a lower end holding resilient member disposed oh a
bottom end of a lower end bottom groove to which a lower
end of the flat panel contained in the container is
inserted, and |

an upper end holding resilient member having a belt

25 shaped portion covering an upper end of the flat panel



I nserted, and an upper end holding resilient nmenber having a

belt 25 shaped portion covering an upper end of the flat panel
3 al ong the longitudinal direction thereof. Preferably,
ithe upper end hol ding resilient nenber has an U shaped cross
'section, a pair of fitting rods o exteﬁding al ong the | ongitudinal
‘direction thereof are 5 attached at bofh sides of both ends of the

| ongi t udi nal direction thereof, and each end of each fitting rod is

attached renovab in.an enga nt grqove of an adapter attached in
sai d container.“‘ll%ng e °ggg?ﬁaﬁpaghglﬁﬁﬁ F°Bn&g96£8%ng resilient member

may 10 be formed tqo have the_ belt-shaped gort[ons and_support
portions alternatel 7referabhyi nfbesrprarosgdopelding regilieptompembrz
support portions hold the fitting rods respectively. The
| oner end hol di hgsr api UrehepedniEesss spesionabhrypails of fitsingsmagdsd
rubber nmenber attached in a bottom of an attachnent groove extending
substantial |y pexgendiog along the fonghtutinel . datekslidnnhgreofecarkt a
| ower end hol di ng bl ock provided with a plural of the | ower end
holding 5 gttached akebbthesided bfl bBoth khdskofs theelenglhlitudingl
attached in the bottom of the container.
direction thereof, and each end of each fitting rod is
attached removably in an engagement groove of an adapter
attached in said container.
Further, the upper end holding resilient member may
10 be formed to have the belt-shaped portions and support
portions alternately and continuously along one
direction. The support portions hold the fitting rods
raspectively.
The lower end holding resilient member is preferably.
15 . a rope-shaped rubber member attached in. a bottom of an
attachment groove extending substantially perpendicular
to the lower end holding groove of a lower end holding
block provided with a plural of the lower end holding
grooves. The lower end holding block is preferably
20 attached in the bottom of the container.
Shock absorber members are preferably attached in the
both sides of the dontainer. The shock absorber members
are provided with guide grooves into which the sides of

the flat panels are inserted slidably.

25 Préferably, the inside of the container is purged



Shock absorber nenbers are preferably attached in the - bot h si des of
‘the container. The shock absorber nenbers are provided with guide
igrooves into which the sides of the flat panels are inserted
slidably. 25 Preferably, the inside of the container is purged

4 with an inert gas. The inert gas i,s preferably blew into

t he space between respective flat panels hel'd in the container. As
the inert gas, nitrogen gas is preferable i n consideration of
handl i ng operati o transportation ost and

5. . .
Preferably, a dP?%ﬂgaggé Tk 99%s APLAAREE gﬁﬁvéﬁlige%grablyhb}ﬁg into

container. It is because,the nmoisture inside_.the cont ai ner can be
removed. Pref er £Bfy SPREegPRtWgen Epspective G&?ti?aﬁﬁé§i368gwﬁphtgebore
hole having a filter for 10 adj usting the inside pressure of the
cont ai ner. Beca@@Btainer. j pdssikhe dngxtcgasi(BiEFogRR: IRRe 180RFSLRERDLS
transported . by airplane and the |ike." ) Preferably, the
out si de of the dpncanséideratiopepédhandlinghpperasion, EFrnagporkatdonble to
be di sassenbl ed and be 15 assenbl ed repeatedly. Preferably, the
cont ai ner Sof theost and pees®nt invention is taken custody of and is
transported in the state that the container is contained in the
out er box. Theefarablioxandyvhagdageatcbbikedsi atthehednrembeably
in the container. It is because the moisture inside the
container can be removed. Preferably the drying agent
box is provided with a bore hole having a filter for
10 adjusting the inside pressure of the container. Because
it should be conéidered that the container is transported
by airplane and the like.
Preferably, the outside of the container is covered
by an outer box which is able to be disassembled and be
15 assembled repeatedly. Preferably, the container of the
present invention is taken custody of and is transported
in the state that the container is contained in the outer
box. The outer box may be disassembled in the semi-clean
room and only the container therein may be transported
20 into the clean room.
In the container for flat panel of the present
invention, the flat panels such as glass substrates
contained in the container are held at each upper end of

flat panel by the upper end holding resilient member and

25 are held at each lower end of flat panel by the lower end



room and only the container therein may be transported - 20 into the
clean room In the container for flat panel of the present

i nvention, the flat panels such as gl ass substrates contained in the
container are held at each upper end of flat panel by the upper end
hol ding resilient nmenber and 25 are hel g at each |l ower end of flat

panel by the |ower end hol'di ng resilient nenber. Nanely,
a plural of the flat panel s are held to be sandw ched between up and

d di ' . A .di_ngl t h t | s, hel
rgg?liently bgiﬁééhgﬁg 5&%& Bﬁh%gF¥BEFF§n a%g& ﬁgg %1§%ag 8&sthgyEdateven

if the vibration is_exerte o, the contai ner. Further, since there
are spaces bet wP@Relfeare ge&dfF&tbﬁaﬁéFQ?‘FHQ%SEPF§E€§ P 2pd APYR panel s
are not contam_ nated. Especially in_case of blomdng the inert gas
such as nitrogeRiFeetinng -t hdcsprdingdiucthet fdaty prnels Reldanels, it may
be possible to protect effectively from adhesi on of dusts or

particles on th&esilfien&dyobetween up ang dowpadirections are nofurther, in
case that the upper end holding resilient menber is conprised of the
belt shapéd por tiestroyedngeveh if theswvibraiion isskxprdedr tostbecti on, the
upper end portion of the flat panel is covered by the upper end
container. Further, since there are spaces between the
flat panels, the surfaces of the flat panels are not
qontaminated. Especially in case of blowing the inert gas
such as nitrogen gas into the space between the flat
10 panels, it may be possible to protect effectively from
adhesion of dusts or particles on the surfaces of the
flat panels.
Further, in case that the upper end holding resilient
.member is comprised of the belt shaped portion having
15 substantially U-shaped cross section, the upper end -
portion of the flat panel is covered by the upper end
holding resilient member so that the holding of the upper
end is secured and a strong construction capable of
bearing not only up énd'doﬁn vibrations but also front,
20 back, left and right vibrations is obtained.
In accordance with the present invention,.the
construction of covering the outside of the container by
the outer box makes it possible also to prevent from.

adhesion of dusts and particléé on the surfaces of the

- 25 container itself, so that the container is able to be



hol ding resilient nenber so that the hol ding of the upper end is
secured and a strong construction capabl e of bearing not only up and
“down vibrations but also front, 20 back, left and right vibrations is
obt ai ned. In accordance with the present invention, the
~construction of covering the outside of theefontainer by t he outer
box makes it possible also to prevent from adhesi on of dusts and
particles on the surfaces of the 25 container itself, so that the
container is able to be 6

transported d|réEFPﬁpﬁgFﬁgeﬁlEﬁﬁﬁﬂﬁﬁSﬁﬁﬁeen clean rooms. BRI EF
DESCRI PTI ON OF THE DRAW NGS Ot her objects and features of
t he present 5 invention will be described in detail with reference to
acconpanyi ng drawi ngs, in which Figure 1 is a schematic
perspective view of a BRIEFH DESCRIPIIONH OF{THE RRAMVINGS: he present
I nventi on, Fig. 2 is a deconposed perspective view showi ng the
10 i nsi de of the contdihesr objects and fleadureé afd the gpresentenatic
vi ews show ng hol di ng constructions with upper end holding resilient
menmbers, 5 invenftign 4A41llsbe destpdbed dnvidetadll wilthwaefeiénae dong
resilient nmenber, _
accompanying drawings, in which
Figure 1 is a schematic perspective view of a
container of an embodiment of the present invention,
Fig. 2 is a decomposed perspective view showing the
10 inside of the container,
Fig. 3A and 3B are schematic views showing holding
constructions with upper end holding resilient members,
Fig. 4A is a perspective view of a lower end holding
resilient member,
15 Fig. 4B is a partial cross section along the IVB-IVB
line showing in the Fig. 4A, and

Fig. 5 is a schematic decomposed perspective view of

the outer box.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
As shown in Fig. 1, the container 2 for fiat panel of
the present embodiment comprises a rectangle shaped main
container 4 havihg an opening portion 3 at the upper end
th;rebf. The main container 4 is comprised of a domplex

25 material of synthetic resin and metal such as aluminum.



~

15 Fig. 4B is a partial cross section along the 1VB-1VB l'ine
showing in the Fig. 4A and Fig. 5is a schematic deconposed
perspective view of the outer box. . 20 DESCRI PTI ON
OF THE PREFERRED ENMBODI MENTS As shown in Fig. 1, the container 2
for flat panel of t he present enbodigpnt conprises a rectangle
shaped main - .container 4 having an opening portion 3 at the upper end
t hereof. The main container 4 is conprised of a conplex 25 mat eri al of
synthetic resin andAggth such as al um num .

7 Alid & i8¢ REFAchRgy ZBPEVBR1YL oMy tBf pgening
portion 3 of the main container 4. The |lid nmenber 6 is_. conpri sed of
the same nateri BOT&IophB off thiee Mediny containexodt.oiTher 14d membesyhisontro
type | ock nenbers 8 are 5 attached on the nutually opposite side walls
of the c gomprised] ofe fhet [samep ateripdr aisothathef] dhie maviber s

are able to engage renovably with projection pieces 10 formed on the
correspondi ng peohtaines 4t.hOne-tomehbeonktrol type Toekengabersn® afret he
projection pieces 10 with the lock 10 menber 8 nakes it possible to fix

the lid maber Gttachled on the mutuialdypeppositef side mallsCoft aheer 4 and
to seal off I nside. In case of opening the lid nenber 6, the |ock
container 4 near the opening portion. The lock members
are able to engage removably with projection pieces 10
formed on the correéponding portions of the lid member 6.
The engagement of the projection pieces 10 with the lock
10 member 8 makes it possible to fix the lid member 6 on the
opening portion of the main container 4 and to seal off
inside. In case of opening the lid member 6, the lock
members 8 are operated to release the engagement with the
projection pieces, so that the lid member 6 is able to be
15 removed with one touch control.

One side wall (side wall having narrower horizontal
width in this embodiment) of the main container 4 is
provided with a sight glass for viewing inside, through
which the inside of the container is able to be viewed

20 for confirmation. The sight glass may be disposed on the
other side w311 of the confaihér 4.

In the present.embodiment, handles 14 are provided on
the both side walls having narrower widths bf the main
cdntéi;ér 4 . The container 2 is capable of being carried

25 .by gripping the handles.



menbers 8 are operated to rel ease the engagenent with the proj ection
pi-eces, so that the lid nenber 6 is able to be 15 renoved with one
touch control. One side wall (side wall having narrower

hori zont al width in this enbodinent) of the nmain container 4 is
provided with a sight glass for view ng insigde, through whi ch the

I nside of the container is able to be viewe 20 for confirmation. The
sight glass nay be di sposed on the ot her side wall of the container

4. In th resen nbodi nent . . handl es_14 ar.e qvid g on
the both side malIsiﬁ§VPﬁ§t%3§Fo%grg%ﬁd?ﬁsa geﬁhguﬁﬁfﬁe Bhe B°§ RPaPher 4 .
The container 2_is capable of .being carried .25 rigpi.n he handl es.
g [ sp%,BRLR Sontaiass b AonoRenind: BerheRndB, SAFOPOR 18 the
mai n contai ner 4. An opening portion 18 for box is provided with the
mai n cont ai ner PrRVided M thegmain containegn4optt fbenlowrrsend wal |
thereof. A drying agent 5 box 20 is inserted renovably into the _
openi ng portionporflion of theewiderngidgewalbokhegeofyAndryjngt agenk as
silica gel I's contained so that the noisture inside the container is
able to bé renpbes. 20 is inserted remoyabiynintobtbenvpeniagf portioal.| IA2
of the 10 dryi ng agent box is provided with bore holes having a
the drying agent box 20, drying agent such as silica gel
is contained so that the moisture inside the container is
able to be removed.
In the present embodiment, a front wall 22 of the
10 drying agent box is provided with bore holes having a
filter for adjusting the inside pressure of the
container. The bore holes 24 having the filter permit the
flow between inside and outside of the container 2 in
order to adjust the inside pressure of the container when
15 the container is transported by airplane and the like. As
the filter attached with the bore holes 24, such as a
paper filter may be used.
In the present embodiment, lower end holding blocks
30 shown in Figs. 4A and 4B are disposed inside the
20 bottom wall of the main container 4 of Fig . 1 in the
predetermined distances along the longitudinal direction
X of the bottom wall. The block 30 is comprised of for
example resin form. The bottom surface of the block 30 is
provided with an attaching'plate 31. The attaching plate

25 31 is comprised of metal plate of stainless steel and the



filter for adjusting the inside pressure -of the contai ner. The bore
‘heles' 24 having the filter permt the fl ow bet ween i nside and
-outside of the container 2 in order to adjust the inside pressure of
' the container when 15 the container is transported by airplane and the
‘1ike. As the filter attached with theg bore holes 24, such as a
paper filter may be used. In the present enbodi nent, | ower end
hol di ng bl ocks 30 shown in Figs. 4A and 4B are di sposed inside.the
20 bottomwaiyegl ihe BRaecdi! ?sns_&é fbdFifsial ke BBttom yau of

e X0 e

pr edet er m ned dlstances arong t ongitu |naI I rection

The bot tom sur {508 BRSp,aobEaisgoe By ﬁga‘*grs;folef’é a“SEERVCRRE blen ThBe-

glgfﬁlggs l?ge?t;ﬁg Inghglgéger surfagé 5% Egnp£i ’netakugagte of

i ke. The plate 3l is attacEed I nsi de the_bottomwall of mai n
contai ner 4 by wRYREY 8pdpBPLding, gReoNes: ¢ preeformed SUbStaEﬁlFﬁéYupper
surface of the block 30, a plural of | over. end hol,di n %rooyes 32
are formed subspakaiielyalong thﬁaxaﬁFEPc§F9ﬁgaﬂﬁe1X GPFeEFPgﬁ gr@ipadt he
pr edet er m ned di stances along the Y direction (which is
per pendi cul ar distancest Adorgdthec¥i darectionr (whiichofist perpendicular
substrates are inserted respectively in the | ower end hol di ng

to the X direction). Lower ends of the glass substrates

are inserted respectively in the lower end holding
grooves 32 as shown in Fig. 4B. Namely, the number of the

10 lower end holding grooves 32 formed thereon corresponds
to the number 6f'the glass substrates capable of
containing in the container 2.

As shown in Figs. 4A and 4B, an attaching groove 36

extending along the Y direction substantially

15 perpendicular to the lower end holding grooves 32 is
formed across the center of the lower end holding grooves
32. The depths of these lower end holding grooves and the
attaching groove 36 are substantially the same and are
preferably 10 - 15 mm, more preferably 12 - 13 mm. Each

20 groove width of the lower end holding grooves 32 is
preferably the width of approximately-so -.110 % of the
thickness of the glass substrate 34, more preferably the
width of approximately 80 - 95 % of the same. In case
that the ﬁidth is too small, the insertion of the lower

25 end of the glass substrate 34 tends not to be easy, while



grooves 32 as shown in Fig. 4B. Nanely, the nunber of the 10 | ower end
hal di ng grooves 32 fornmed thereon corresponds to the nunber of the
.gl ass substrates capabl e of containing in the container 2.

As shown in Figs. 4A and 4B, an attaching groove 36 ext endi ng al ong
the Y direction substantlally 15 perpengjcul ar to the | ower end hol ding
grooves 32 is formed across the center of the | ower end hol di ng

gr ooves 32. The depths of these | ower end hol di ng grooves and the

attachi ng groove 36 _are he sang and r rably 10
S Cor o pAlt GPR8 T ERE Wideh DNl "&Pﬁ §Ft 8" over
end hol di ng grogves 32 is r ef er apl the dth of y 50 -
110 %of the =, Rk R8s £h8y sﬁﬁésgﬁ s A BRaBLY.S

t he wi dt h of approxi mately - 95 @6of t he sane In case '

that the width is td8esA&PPVe Hédithseuft the sttarbipgn@rooys 36 ifd of the
gl ass substrate 34 tends not to be easy, while

10 i n cdeterminechbyinisych ps ﬁ@oomt@r ghamesesi 9§ af rope-liked

| ower end of the glass substrate tends not to be stable. The
groove w di h of loweraensc hoddiggoresildent member 38t disposedbinstbe as an
outer dianeter of a rope-Iliked 5 | ower end holding resilient nmenber 38

di sposed in thebottom offotthemgrboliec 3¢r ande 136 sabd taatialhiyvathieashmet he
Sane % the groove width of the lower end holding groove 32. In
the present embodiment, the rope-shaped lower end holding
resilient member 38 is comprised of a member which is
10 other than silicone rubber and which has elasticity.
Examples of the member include diene rubbers such as
styrene-butadiene rubber (SBR), butadiene rubber (BR),
isoprene rubber (IP), acrylonitrile-butadiene rubber
(NBR) and chloroprene rubber (CR), butyl rubber (IIR),
15 ethylene-propylene-diene terpolymer rubber-(EPDM),
acrylic rubber, chlorosulfonated polyethylene rubber,
fluororubber, urethane rubber, polysulfide rubber, foam.
of any of the rubbers mentioned above and foam of
urethane or nylon. As shown in Fig. 4B, the lower end of
20 the glass substrate 34 inserted in the iower end holding
groove 32 is placed on the lower end holding ieéilient
memSer 38 to hold.it by means of the elastic force
thereof.
As shown in Figs. 1 and 2, spacers 40 and shock

25 absorber members 42 are disposed inside the side walls



the groove width of the |ower end hol ding groove 32. In t he present
enbodi nent, the rope-shaped | ower end hol di ng resilient menber 38 is
conprised of a nmenber which is 10 ot her than silicone rubber and which
has el asticity. Exanpl es of the nmenber include diene rubbers such as
styrene-but adi ene rubber (SBR), butadiene r%pber (BR), | soprene
rubber (1P), acrylonitrile-butadi ene rubber (NBR) and chl oroprene
rubber (CR), butyl rubber (IR, 15 ethylene propyl ene-di ene terpol yner

bber (EP bber 't onat ed Lo bb
;FuofgrﬁbbgT0 u?@?ﬁ&ﬁgaﬁﬁﬁg Fnagongﬁng% %ﬂg@ 3 +§3ﬁ$81¥3ch ene r er

t he rubbers nentioned_ above and foanlof urethane or. nyl on. o

in Fig. 4B, thethswspiBngoBtaiper 4.;Reegrpages A8 used fﬁ§e?@éBthn9he
| ower end holdlgg groove 32 is placed on the |ower end hol di ng
resilient ﬁew%éthssnsédﬁotbeueonyaheen5204ntﬁese|e§t rentainéng

t her eof . As shown in Figs. 1 and 2, spacers 40 and shock 25
absor ber nenber§h429&aesdsgpssedtéﬁsﬁﬂehahéngidéfﬁareat widths along the

| ocat ed both ends al ong the | ongitudinal direction X of the main
cont ai ner 4. Th¥ dpaeetidfi andutbd matermilalisthegeof is nohepartibulasige
the container 2 in case of containing the gl ass substrates 34 having

different w dthgimkieag bli€ preferably the light one.

The shock absorber member 42 may be comprised of the
same plastic form as the block 30 shown in Figs. 4A and
4B, for example. Each of the shock absorber members 42 is

10 provided with guide grooves 44 extending in parallel
along the up and down direction and in the predetermined
distances along the Y direction. The arrangement
distances of the guide grooves 44 are substantially the
same as the arrangement distances of the lower end

15 holding grooves 32 of the block 30 shown in Figs. 4A and
4B. As shown in Fig. 2, both side ends of the glass
substrate 34 are inserted slidably into these guide
grooves. Note that the holding of the glass substrate 34
is secured by both of the above-mentioned lower end

20 holding resilient member 38 and the below- mentioned
upper end holding resilient member 50 or 50a. The guide
grooves 44 of the shock absorber member 42 only play a
roll of guiding. In these foregoing vieﬁ, each groove
width of the guide grooves 44 is made bigger than each

25 groove width of the lower end holding grooves 32 by



5 X direction and the material thereof is not particularly

li-m ted but preferably the |ight one. The shock absorber nenber
42 may be conprised of the sanme plastic formas the block 30 shown
in Figs. 4A and 4B, for example. Each of the shock absorber nenbers
42 is 10 provi ded with gui de grooves 441§xtending I n parall el

al ong the up and down direction and in the predeterm ned di st ances
along the Y direction. The arrangenent di stances of the guide

grooves 44 are substantial ly the sane .as e grran nt di stances
of the | ower en®% 9"3&’1%%“74@ gr%domesfr(ﬂfaet‘]‘i‘gﬂyl g&k "3%%5 own in Figs.
4A and 4B. As shown in Fig._ 2, both side_ends of the glass

substrate 34 are indBf &Qogki ahsorber pembers §g gpd spacerg, 4O, are Note
that the holding of the glass substrate 34 is secured by both of the
above- ment i oned Prowddech i thy perfiggadiedy hadas dénatrdiiee Posd tie@st he bel ow

nment i oned upper end holding resilient nenber 50 or 50a. The guide
grooves 44 of tbetyieenk thiesguide groovesianghiat they beth end poglittighs
guiding. In these foregoing view, each groove wi dt h of the guide
grooves 445 is nadeng dher lamimadinyg directigmnoofe gliadish substtira teswe These
hol di ng grooves 32 by : : 12
preferably 5 -4pe¥forated hollesaldley akt@ colindted with a cohdithaube 55

absorber nenbers 42 and spacers 40 are _

shown in Fig. 1 to permit gas flow. The conduit tube 55
is provided with a valve 62 and a supply port 64. A
nitrogen gas cylinder (not shown) is to be conﬁected to

10 the supply port 64 aﬁd-the valve 62 is to be controlled,
so that nitrogen gas may blow in from the perforated
holes 46 to purge the inside of the container with
nitrogen gas. Since these perforated holes 46 are formed
between the guide grooves 44, the nitrogen gas may blow

15 between the glass substrates 34 held in the container 2.

As shown in Figs. 1 and 2, adapters 56 are attached

respectively on the inner walls of the container over the
spacers 40 (near the opening portion 3) in the main
container 4. The adapter 56 is provided with engagement

20 grooves 58 in the.predetermined distances along the Y
direction. Theée engagement grooves 58 are fofmed thereon
so that each grooﬁe is located at both side positions of
each glass-substrate contained in the container as shown
in Fig. 3A. Namely, the grooves 58 are formed at

25 alternately different positions from the guide grooves 44



provided with perforated holes 46 at the positions bet ween t he gui de
grooves and at the both end positions 5 along the am nating direction
.of glass substrates. These perforated holes 46 are connected with a
conduit tube 55 shown in Fig. 1 to permt gas flow. The conduit tube
55 Is provided with a valve 62 and §upp|y port 64. A

nitrogen gas cylinder (not shown) is to be tonnected to 10 t he supply
port 64 and the valve 62 is to be controlled, so that nitrogen gas
may blow in fronhthe Rer%praéed , hol es 46 to purge the inside of the
contai ner with SPOWR 1R FA§q&n gas. Since these perforated holes 46 are

f or med bet ween the guide_grooves 44, the nitrogen %as_nay bl ow 15
bet ween the gl ass sABsEREWBsiD4FRg.q2inepRb ebf: RPRE&Lop of fitting ragds
shown in Figs. 1 and 2, adapters 56 are attached respectively on the
i nner wal | s of BReatsachedeptobotht gddes of boghcends40f( ther the opening
portion 3) in the main container 4. The adapter 56 is provided with
engagenent 20 longituddsaldsdimecitdopr offetbenupperdientiahodédiagongsihient
direction. These engagenent grooves 58 are forned thereon so t hat
each grooe is membeed5at showh indFigoslt magsbef engaged ¢achaghagtoove
substrate contained in the contai ner as shown in Fig. 3A Nanely,

the grooves 58 @atlf poitdont of22ach ahbagamealkygdbbiar el positions from
t he gui de grooves 44 13
As shown in Figs. 2 and 3A, the upper end holding
resilient member 50 is comprised of a belt-shaped portion
51 having U-shéped cross section and is for example
10  comprised of the same material as that of the lower end
holding resilient member 38 shown in Figs. 4A and 4B. The
belt-shaped portion 51 of the resilient member 50 is
preferably comprised of a sponge of which surface is
covered by a sheef for preventing static electricity. It
15 is because of preventing static electricity.
The fitting rods 52 holding the belt-shaped portion
51 of the upper end holding resilient member 50 at both
sides along the longitudinal direction are for example
comprised of stainless steel and are designed to protrude
20 from both ends of the iongitudinal direction of the
resilient member 50. As shown in Fig. 3A, botﬁ ends of
the fitting rods are able to be engaged in the groove
wall portions of the engagement grooves 58 of the
adapters 56. A stopper member 59 shown in Fig. 2 is

25 mounted removably on the adapter 56 respectively so that



shown in Fig. 2. As shown in Fig. 2, each end portion of fitting

reds 52 attached at both sides of both ends of the

| ongi tudi nal direction of the upper end holding resilient 5 menber 50
shown in Fig. 2 may be engaged in each groove wal | portion of each
engagenent groove 58. As shown i Figs. 2 and 3A, the upper end
hol di ng resilient menber 50 is conprised of a belt-shaped portion

51 havi ng U—shaped cross section and is for exanple 10 conprised of the

I f _the | nber
Shown T F gs. " FReLREeRn oS0 S8 eaxen 4BC'ee" BnbRTiohiefl gTRREL 0
resilient nenbe 50

bl f f h
surface is 85V§P8daﬂﬁp§%§h%§[ ycﬁgggéhg géﬁa pggggffﬁpgrlc

15 i s because of Breventlng static electr|C| The f|tt|ng
rods 52 hol di nghehdipg resgiient,pembgr S °1d§138¢ cRYerSy dhec NBPRS! di ng
resilient nmenber 50 at both si des along the |ongitudinal direction
are for exanpl eend of thenglpssdsybsiratesc34 respeciivedvecadondggithe to
protrude 20 fromboth ends of the longitudinal direction of the
resilient Srenbelopgitndishdwdirectign $hereofhaendbowh in Fig.tBa.fitting
rods are able to be engaged in the groove wal | portions of the
engagenent grooves B8tef thh&¢ the uppettaphdr holfing resppéentenimbendofhown
in Fig. 2is 25 nount ed renovably on the adapter 56 respectively so
t hat the present invention may be an upper end holding
resilient member 50a on which belt-shaped resilient
portions 5la having U-shaped cross section are formed
10 continuously from a sheet material as shown in Fig. 3B.
The sheet material is comprised of elastic sheet made
from thé same material as that of the resilient member
50. The sheet material is processed by means of molding,
heating and/or pressing to form belt-shaped portions 5la
15 and support portions 53 alternately and continuously
along the Y direction. The support portions 53 hold the
fitting rods 52 respectively. The fitting rods 52 of the
resilient member 50a arranged in the predetermined
distances may be fixed in the engagement grooves 58 of
20 the adapter 56.
The container 2 of the present invention is taken
custody of and transported in condition that the
container is contained in the outer box 60 which is able

to be disassembled and assembled repeatedly as shown in

25 Fig. 5. Note that the container 2 is contained in the



14 the fitting rods 52 are fixed in the engagenent grooves

58 of the adapter 56 and consequently each upper end hol di ng
resilient menber 50 hol ds and covers the upper end of the gl ass

i substrates 34 respectively along the 5 ~ longitudinal direction thereof
as shown in Fig. 3A Note that t upper end hol ding resilient
menber of the present invention may be an upper end hol di ng
resilient nenmber 50a on which belt-shaped resilient portions 5la

12110, U S0 eSOl Gy, ennEOBHTHRUS ol SR !

material as sho®M
el asti c sheet nadi. terial ;as that qof . the resilient

. f th
$REeTi8; CREPSEERR O SPB.SUBBAYLPOREARS 5P FBFEPng.

nmenber - 56Y;

heati ng and/ or pressing to foraneIt-shanq Rortions 5la 15 and support
portions 53 al t éPfiEe FhengoREALPREoGsH)th nitrogen gagne Y direction. The
support portions 53 hold the fitting rods 52 respectively. The
fitting rods 52 of The outer bpxsfp; igt campsisedoalfanr bagtom nlake 62

pr edet er m ned di stances may be fixed in the engagenent grooves 58 of
20 t he Sadapt provéded with suchThe zoilerscf42folr thanpporsationvesiden

I s taken custody of and transported in condition that the '

contai ner i s copllatesdéBnande70updacedxupbantdi oh ithealfbar side ofothe
di sassenbl ed and assenbl ed repeatedly as shown in 25 Fig. 5. Note that
the container 2bbttefmnpiaredel) théd a 1lid member 72 with a handle 74
| covering the upper end of the side plates 68, 70. These
plates are able to be disassembied and assembled
10 repeatedly.

When the glass substrates are to be taken out from
the container 2, at first, the outer box 60 is
disassembled and the container 2 is taken out. The work
for disassembling the outer container 66 is conducted in

15 the semi-clean room. The container 2.taken out from the
outer box 60 is then transported into the clean room and
the lid member 6 shown in Fig. 1 is removed from the main
container 4. After that, stopper 59 shown in Fig. 2 are
removed from the adaptér 56, so that it is possible to

20 disconnect the upper end holding resilient members 50.
Then, the upper end holding members 50 are diéconnected
from the engagement grooves 58, so that it is possible to
pull up each glass substrate along the guide groove 44.

Then, the glass substrétes 34 are taken out from the

25 container.



15. outer box 60 in the condition that the nitrogen gas

cylinder is connected to the supply port 64 to purge I nsi de the
container 2 with nitrogen gas. The outer box 60 is conprised of
a bottomplate 62 5 provi ded with such as rollers 64 for
transportation, side pl ates 68 and 70: pl aced upward on the four side
of the bottomplate 62, and a |lid nenber 72 with a handle 74
covering the upper end of the side plates 68, 70. These plates are

ble to be di d d nbl ed at
?heeglgssesuhgﬁfgfe %Peggshgé ggﬁeﬁuaﬁ%r?Fﬁn?spg get antahpednip Eheat

first, the outer box 60 di sassenbl ed. and the container 2 is taken

out. The work contaipgr %vs&??eﬁBPFﬁﬁlPﬂemﬁﬁtEF eeReurhed 6B Fevessfuct ed

in 15 the sem -clean room_ The container 2 taken out fromthe

“outer box 60 i sorAer degr¥pbedeabPNee the cl ean room and the lid
-menber 6 shown in Fig. 1 is renoved fromthe main container 4. After
that, stopper 59 sh&anthe epgtainere2 for flatnpanelfofnthacpuneapntr 56, so
that it is possible to 20 di sconnect the upper end hol ding resilient
menbers 5@ embodhmentt hthepgtassndubstdahgsneohtainé@ anethbesconnect ed
fromthe engagenent grooves 58, so that it is possible to pul I up
each gl ass substoatainkeng ake haldeayr eavh dpper end ofhehe fmetgbaﬁél
substrates 34 are taken out fromthe 25 cont ai ner.

by the upper end holding resilient members 50 or 50a as
shown ih Figs. 3A, 3B and are held at each lower end of
the glass substrates 34 by the lower end holding
10 resilient members 38 as shown in Fig. 4B. Namely, a
plural of the glass substrates 34 are held to be
sandwiched between up and down directions.
Accordingly, the glass substrates 34 held resiliéﬁtly
befween ﬁp and down directions are not destroved, even if
15 the vibration is exerted to the container 2. Further,
since there are spaces between the glass subsﬁrates 34,
the surfaces of the glass substrates 34 are not
contaminated. Especially, since it is Aesigned that
nitrogen gas is blew into the spaces between the glass
20 substrates through the perforated holes 46 shown in Fig.
2, it may be possible to protect effectively from
adhesion of dusts or particles on the surfaces of the
glass substrates 34.
Further, since the upper end holding resilient member

25 50 is comprised of the belt shaped portion 51 or 5la



16 When each gl ass substrate is to be contained in the
container 2, the operation may be conducted in reverse or der

descri bed above. In the container 2 for flat panel of the

. present 5 enbodi ment, the glass substrates contained in the

- container 2 are held at each upper end of flat panel - by the
upper end holding resilient nenbers 50 or a as shown in Figs. 3A
3B and are held at each | ower end of the gl ass substrates 34 by the

| ower end hol di .10 [ siéje gqgéa 8 as _shown _in Fig. 4B. Nanely,
a pIuralg%Yl?%esgﬁﬁﬁén {ﬂéi¥g§e§ eérﬁrﬂ%?ds?%tﬁﬁp’ the UBBABW ched
bet ween up and do di rectiopns. Accordggglﬁg the gl ass
substrates 34 heRq PREtieRq9f ythe glasg syhstrate vFerered i P¥nthe, e
not destroyed, even if 15  the vibration is exerted to the container 2.
Furt her, uRPek ceRd helding skestlient BembeRn 59| ax s5Qx Has r aheyn 3in
the surfaces of the glass substrates 34 are not cont am nat ed.
Especi al |y, sinétgst 33 ardi3Beosehthat the holdingepf gtkeivppervendt o t he
spaces between the glass 20 substrates through the perforated. hol es 46
shown in Big. portior ofttheyglespossbstrate P4 oiecseciredtand|y stoomg
adhesi on of dusts or particles on the surfaces of the gl ass
substrates 34. construction capable of bearing not only up and down

vibrations but also front, back, left and right

vibrations is obtained.

Further, in accordance with the present embodiment,

.10 as shown in Fig. 5, the construction of covering the
outside of the container 2 by the outer box 60 makes it
possible to prevent from adhesion of dusts or particles
on the surfaces of the container itself, so that the
container is able to be transported directly between

15 . clean rooms.
Note that the present invention is not restricted to
" the above-mentioned embodiments and may be modified in a
variety of modes within the spirit of the present
invention.

20 For example, the flat panels capable of being
contained in the container of present invention is not
restricted to the glass substrates, but may be another
flat electronic parts.

As mentioned above, in accordance with the container

25 for flat panel of the présent invention, it is possible



Further, since the upper end holding resilient nenber 25 50 is
conprised of the belt shaped portion 51 or 5la :

17 havi ng substantially U shaped cross section, the upper

.end portion of the glass substrate 34 is covered by the upper end
hol ding resilient menber 50 or 50a as shownygn Figs. 3A and 3B, so
that the hol ding of the upper end 5 portion of the glass substrate 34
is secured and a strong construction capable of bearing not only up

and down vi brations. b also front, back, lLef nd origh

vibrations is oﬁFéiﬁ%&.cuSt°%& °fS°EuFfﬁ§PP°F ?cegpgagcgfwfgﬁktR@nﬁ}ﬁsent
enbodi nent, 10 as shgwn in Eig. 5, the construyction.of .covering the
outei de of the SUFPaPRoPLE%s, Sketsates BesdadonFeat p1op1sY Seuiten's (o
prevent from adhesion of dusts or particles . on.the surfaces of the
cont ai ner it sel Withguthdestroying thep,and goptaminpting,the spxfesss: ef
directly between 15 cl ean roons. - Note that the present .
invention is notheBstricted to t he above-nenti oned enbodi nents and
may be nodified in a variety of nodes within the spirit of the

present 5 invention. 20 For exanple, the flat panels capable
of bei ng contained in the container of present invention is not



restricted to the gl ass substrates, but may be anot her flat

electronic parts. As nentioned above, in accordance wth the
cont ai ner 25 for flat panel of the present invention, it is possible
18 to take custody of or transport a plural of flat panels
such as gl ass substrates used for flat disp/qy devices wi t hout
destroyi ng them and contam nating the surfaces of them 5
19 ' CLAI V5 5 1. A container
for flat panel, conprising: o a lower end holding resilient nmenber
di sposed on a bottomend of a | ower end bottom groove to which a
| ower end of the flat panel contained in the container is
CLAIMS
5 1. A container for flat panel, comprising:

a lower end holding résilient member disposed on a
bottom end of a lower end bottom grdove to which a lower
end of the flat panel contained in the container is
inserted, and

10 an upper end holding resilient member having a belt
shaped portion covering an upper end of the flat panel

along the longitudinal direction thereof.

2. The container for flat panel as set forth in claim
15 1, wherein said upper end holding rgsilient'member has aﬁ
U-shaped cross section, a pair of_fitting rods extending
along the lonéitudinal direction thereof are attached at
both sides of both ends of the longitudinal direction
theréof, and each end of each fitting rod is attached
20 removably in an engagement groove of an adapter attached

in said container.

3. The containef for flat panel as set forth in claim

1, wherein the inside of said container is purged with an

25 inert gas.

T



insefted, and 10 | an upper end holding resilient nmenber having a

bel t shaped portion covering an upper end of the flat panel

al ong the | ongitudinal direction thereof. 2. The container for
;flat panel as set forth in claim 15 1, wherein said upper end hol ding
‘resilient nmenber has an U-shaped crogg section, a pair of fitting
rods extendi ng al ong the longitudinal direction thereof are attached
at both sides of both ends of the |ongitudinal direction

ther eof and each egd gecaRelibLNGoLodid BLhANSY oY eorkRITPHAM Ysh'

an engagerrent groove or an a ard-con a| ne

B X e s

20 - 4. The conta| for neI set forth in c¢laim

1, wherein sai d¥PBREP éﬁ&dhﬁpﬁhﬁﬁ PFe g°¥t°m OtopR- shaped
rubber menber attached in a bottom of an attachnent groove extendi ng
substantial |y patsarbmentagrooye extending) sHbstaRFIRLY RETERBNEUIRT,

| ower end hol di ng bl ock attached in the bottom of the container.
5 to the lower end holding groove of a lower end holding

block attached in the bottom of the container.

5. The container for flat panel as set forth in claim
1, wherein shock absorber members are attached in the
10 both sides of the container and thé shock absorber
members are provided with guide grooves into which the

sides of the flat panels are inserted slidably.

6. The container for flat panel as set forth in claim
15 1, wherein a drying agent box is attached removably in
the container and the drying égent box is provided with a
bore hole having a filter for adjusting the inside

pressure of the container.

20 7. The container for flat panel as set forth in claim
1, wherein the outside of the container is coﬁered by an
outer box which is able to be disassembled and be

assembled repeatedly.

25 8. The container for flat panel as set forth in claim

R



5. The container for flat panel as set forth in claim - 1, wherein
shock absorber nenbers are attached in the 10 both sides of the
cont ai ner and the shock absorber menbers are provided W th guide

: grooves into which the sides of the flat panels are inserted

- slidably. 6. The container forysflat panel as set forth in
claim 15 1, wherein a drying agent box Is attached renovably in

the container and the drying agent box is provided with a bore hol e
having a filter,fo Just| t LnS] o of opnf ai ner.
20" "0 1o Tt chnBgbia bRBa' HppbECLAS, notaingPFEBELi 8RR phitfefCrLe! T
wherein the outside qQf the containgr.is _govered by.an Qut er box
which is able tg°5@e§iggssgﬂﬁlgﬁeaﬁﬁlﬁésﬁaped P8§§éﬂBFean?eB%%?8ﬁﬁy. 25
8. The cont ai ner fgr flat ganel ai set fortE_in c%gin1 . .

21 1, wherei nPEFCBApR! “BRB2RE1Y; AR SSRFLBREUAL¥LRIOPY OREr Abbeehit@ye
the belt-shaped portions and support portions alternately and conti nuously
al ong one direction. :
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