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GLASS FORMING DEVICE The present invention relates to a glass

forming device to be used for producing sheet glass by an overflow

downdraw process. 5 Sheet glass having a small thickness of, for

example, 0.5to 0.7 mm is used for glass substrates of a flat panel display

(hereinafter referred to as "FPD") such as a liquid crystal display and a

plasma display. Such stidel §hsZIaMRIgla8s/Kulistrates has a large

size of, for example, 300 x 400 mm in the first generation, 10 and 2850 x

3050 mm in the tenth generation. In order to produce the sheet glass for

FPEPGIRLSSTSIATIRLIAN BRiaHtsH0 dosinaralRtpraes s sndetiorind ARy
prodwsed.dhetectverfigna dewnefiaw prkosess s peltieshaped glass ribbon is

formed continuously by passing molten glass through a glass forming

deyjce. At that time, the glass ribbqn is dr downwardly, and the 15 .

S e ?Yé%ﬁjé’fﬁa?ﬂﬁlgifg‘ﬁ?&\% PRl fhd s used
for glaghenlistuieintd a frédeterhihedeniersmitfie sheftrgiabsoispfdRd&ds uch as
a uql&@wy@ﬂaplﬁsgﬁg%%élﬁgéﬁﬁ drsadbes S RsHIAMINA deYiceEl 8B:ss

b tshgw in FIG. 6. The gl?s%forr_nm ey (@Z) %(Oéﬁﬁl_udes.a Cé%s -sectionally.
SULSHIE G e 8RAbed Doty 1 1 elBAdHY eaé dStaHmifed ot Srieacpanom
and 2§5§utd88 b mthat hedwiatd trnwidihoot molten glass flowing down along

boif wall surdasesilia ehthered ks The BRESIIRBOBIR BReSfUMBHRNow
downfie glasslomming device 10, a5 shown iny £1G. 7oy referably as s
UNITOriA thickness across ear portions 153 that are both ' e ges iR’ ocess: &

belt-shrprdptatiorbhowis/Brmedoranignaanely ks foshimgraelive doesthrough a

glass d’@ﬁﬁfihgdikfvi%@tle%tgﬁé@tﬂﬁﬁc%, ﬁh@%’ldﬂ@i‘ﬁﬁb@l@% @idﬁ?ﬁ%@%ﬁlﬁl‘ﬂﬁ%ﬂd the
: i f S ing,deyice 10 has a yiscesity of .for example, .. .
el 8 0 S s eSSl AR Sgoon i
cut in{pyy EpslsierTERRS JsRsde dorhhnhahosmiB aring TRdHEBngitudinal
dir@etiorkahibéegER L 00D SUBIsA spreadhear pgtionfothamalcoatseas

show §IEF(e $ane Rl iR %%%HROE%%&@&@ ﬁQ%E&Q% thesel ;E@%}M}Qﬁgﬁ

the continuoys operation. In order to prevent this, It IS effective to

wedggshaned pdvillsostonme Makredreraingd dysthoe g tdaingt guides
12 thdevispdftto Horvaxdamplenabeut 4i000{Pas {26006 ):douldthertdby 1] surfaces
11la O{r!gggoygdq;qﬂuidity of the molten glass. However, if the temperature of

th olten glass is increased to decrease the, viscosity of the molten ,
e’ﬂﬂe g as% rﬂ)sbon 15 to %e formegl leay t%e glass ornf){mg I(]emce 10, as shown in

FIG. 7 A, preferably has a uniform thickness across ear portions 15a that are both
edges in the width direction. However, according to the glass forming device 10
described in Patent Literature 1, when molten glass at the tip (lower edge portion)
of the glass forming device 10 has a viscosity of, for example, about 50,000 Pa's
(1,100°C), as shown in FIG. 7 B, each ear portion 15a may spread in a two-pronged
manner while waving in the longitudinal direction of the glass ribbon. Thus
spread ear portions 15a may cause a defective shape of the glass ribbon 15 or a
crack thereof that hinders the continuous operation.

In order to prevent this, it is effective to decrease the viscosity of the molten
glass at the tip of the glass forming device 10 to, for example, about 4,000 Pa's
(1,200°C) and thereby to improve the fluidity of the molten glass. However, if the
temperature of the molfen glass is increased to decrease the viscosity of the molten
glass as aforementioned, the life span of the glass forming device 10 that is mainly

made of fire brick and thus expensive is shortened.
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35 glass as aforementioned, the life span of the glass forming device 10

that is mainly made of fire brick and thus expensive is shortened. 1 In

view of such circumstances, it is an object of the present invention to

provide a glass forming device capable of forming a glass ribbon having

ear portions in a stable shape even if molten glass has a relatively high

VisabSgWTHe e pitsraat tABqsro db it Rnvaitioptfottizeassent ShHapeion to
provideexguligastin mbinrdes inaehigvsishe @Wﬁﬁhg@éﬁ@gghbmt Hanightde portions
ina sga %ﬁaﬁ R egﬁh%%lﬁ éﬁgr%%‘& o e RR rea %‘i‘;. bc%"se (entioned,

eVISI ape o gwdes pec ass rmlng

deViee W@E@‘&?défoth? PACSARL ABISRFOR, %‘@Hé\ﬁ?ﬁ ﬁhf:ﬁba@egq;f §Bg gyides in

ordereacithave aliecinegtlandaiioushndhte Imwaig&dg@e@oﬁaibﬁptﬂlpi &#hent the ear

portldﬂggﬁ&&rﬁﬁ%gﬁg%%é%ﬂo%%ﬁlﬁﬁ%@&"‘@% ﬁ?:”s‘ g}%lé’éé? Q Eé]r&ldes

resent invention then C nceive

peﬁﬁﬁ Aty s d?rﬁféﬁ@@ﬁ%&%é’@b%héﬂtﬁ%%@ch as
showwiawpbiat &mlmewammfammmlm mcltakirg: redhosd yokanirgl ge 1s

flat, s@QHEPﬁEéMﬁ‘E&J I s%ﬁa%@?%&ﬂ%%ﬂ&%ﬂ?&ﬂ@ﬁl\é”fﬁ PGP with

glass, apd apalr of wall surfaces 15 that lead and fuse the molten glass
the gliing v BOHRRISS fﬁaﬁ%pé&ﬁﬁﬂféﬁé{ﬁﬂg}of}&ﬁ%é%l?ﬁb‘f%ﬁéﬁﬁéPa of

improatorgytthis.upper surface and flowing down from both edges of the upper

suif@e ?é%%ﬁt@ﬁk?e@ﬁ%ﬂ%f%&g e?&%%@ﬁ%h%ﬁ@ﬁ%%@%@@ﬂhﬁ% and
em%ﬁg lass. flovélnradow&al n e}a% %the wall surfaces. |

providfs i S DR de R BB iy formed
with @ﬁ@@éﬂe@@@nﬂ@h@ﬁ@ewmmmwﬁmﬂ@m@@s@n@ﬁdigealmfhmlilssurfaces

that Mg@ﬂcbﬁﬂé@tn@é%ﬁ@éﬁrgr&s%qm}rw%ﬁﬁgﬁﬁﬁ& mam;@{lﬁwwglb cfhannei
urraces,,w e direction Iin.wnic allr o e laes, race
from B SRR EO At e g podt s

of theamnmaﬁz@fﬁac@owmamwrsﬁﬁmde@ E@@m&@aahd)thém@n@xrmhﬁmhe width

of thel@gattcharidke fidgeningowd tduned by fherrierseckan ehefchowen edeeslass
formiBhASRAYN thea‘i‘{aé' rfaceﬁeT%%%%%e the eort'x%‘vé’fér sfﬂo'rteé‘n%'ﬁ Sdntour
ngcontactw ows oward ﬁwe ridge line w

with %dﬁﬂé@?&?é&&l@ﬁﬂ?@‘bamé&ﬁﬁa Bperitatiys 0§B}9&H’ﬁéﬁh‘ﬁdﬁtﬁ¥§%¥ﬂﬁlﬁf each
1owertba@aiﬁt\ly@@r@ihﬁ’ tontactiaresfineerahbnsidive doostibldieetoionhdn which

th ass 111)(;) avipg.e %’t‘?{ésf in a stable shape even if the 30 molten
¢ pg’lassﬁ % re atI\E/‘EQT %%EE?VISCOSI'[
ccordmg to the aforementloned configuration, the guides each have a

downwardly sharpened contour, and the vertex thereof is located on the ridge line
formed by the intersection of each lower edge of the pair of the wall surfaces.
Therefore, the portion of the molten glass in contact with the guides flows toward
the ridge line while reducing the contact area with the guides, and eventually is
separated from the body in the state where the contact area is zero. Thus, it is
possible to form a glass ribbon having ear portions in a stable shape even if the
molten glass has a relatively high viscosity.

FIG. 1 is a front view showing a glass forming device according to one
embodiment of the present invention.

FIG. 2 is a perspective view showing the glass forming device of FIG. 1.

FIG. 3 is a side sectional view showing the glass forming device of FIG. 1.

FIG. 4 A is an enlarged view of the main portion of FIG. 3, FIG. 4 Bis an
enlarged sectional view of the main portion of a conventional glass forming device.
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FIG. 1 is a front view showing a glass forming device according to one
embodiment of the present invention. FIG. 2 is a perspective view
showing the glass forming device of FIG. 1. 35 FIG. 3 is a side sectional
view showing the glass forming device of FIG. 1. FIG. 4 A is an enlarged
view of the main portion of FIG. 3, FIG. 4 B is an enlarged sectional view
of IR mainipartidhafch eanventitnead glass forining Hewiner 2 dHHEs forving
devic@GreARL I8 A Sida,sactiepgl view showing a glass forming device of a

modified embodiment. FIG. 6 is a perspective view showing_ the _ X

cooﬁd\iéﬁt%h%ﬁdws&pﬁﬁmfﬁdf{f&é%@ A FOBVEIHORAI Gl dRewing gevice.

glaBsGibbanhavingtmmalmakskhpw i angl BiG ribBos hasaotipaalorima) shape,
and FSEPWING R 91ass{RAR RAYINL,AN £8L RARIQAN D By HefeFMe S8R portion in a

dof lereipafter, embodiments for carrying out the present invention is
CIeCHES with reference to the drawings. It should be noted that the
following 10 descriptions merely concern an example of the present
invg%@gma%@g@}%%t?ﬂﬂem@ gf@_@gﬁ%}mgmd&nt_ efeiqens ﬁh%b & 'E‘i@:rh'ﬂ?-
and FIG. 2. a glas mi evice cording to on odime :
desor g R T e L iy o1t AT Ry SRy AP ovine
descrijgigpptaigsriiaonsdra paicshgudie s Bhraurasend bodmpsion sisid do not limit
the peessiiphorRnliodh@eéegetion in which the body 2 extends (the lateral
dirgction in FIG . 4)-s yefer. 0.as the front-rear direction,.and the.
omoa s TR o e R R IR T g ome
emboggmeiehidsderesrsrtio P drstufasa thedyed Yridispeignally extending
on a helgmad 40 plathe frodta grdribé gigihlesidefialid € This refgrred tdrashiikedescription,

the d[Ei60 TG RREY:2 RS & dPWNEd!Y AR %Pc%@ﬁ?@?&'a%%’i&%@%. 1) is referred

wedg]re-shaped cross section (in a narrow home plate shape), an oblong |
to as g dranficar freeparamrAfRs e HoRsharsehen srthaganabidis is
refersutfacaes A3dxiendinticeninwaictyccinormbotiee dfjdsdarthe daterd? gitoationly, the

left <RfRE FRACT SUHRRS2H %%@%éﬂﬂ%@d %%é%i@ﬁ@&‘&%séﬁﬁbdm 1s referred

Eﬁrallel with the horizontal plane, which may be, for 25 example, a curved
to as LRer2eaYr an inclined surface descending toward the front. The upper
suffdeeld s drased deitnay supphsbhanaet d 2vexteeditagimder frades-dape d

cross SRR ARedSPAIl dlthe MR ERBENe L 21RES 8P RS 0 Re:RBCM! in parallel
with the horizontal plane, and a pair of wall surfaces 23 extending downwardly
from both edges in the lateral direction of the upper surface 21. The upper surface
21 is not necessarily in parallel with the horizontal plane, which may be, for
example, a curved surface or an inclined surface descending toward the front.

The upper surface 21 is formed with a supply channel 22 extending in the
front-rear direction. The length of the supply channel 22 is set so as to be about
the same as or slightly shorter than that of the upper surface 21, and an opening
22a of the supply channel 22 has an oblong shape with a size smaller than the
upper surface 21. Further, a bottom surface 22b of the supply channel 22 is an
inclined surface ascending toward the front. The bottom surface 22b may be a
curved surface bending and ascending toward the front.

In addition, the supply channel 22 is not necessarily cross-sectionally U-shaped
having the bottom surface 22b, which may be, for example, cross-sectionally
V-shaped.

Molten glass 5 is supplied to the supply channel 22 through a supply tube,

which is not illustrated, from the rear side of the body 2. When the molten glass 5
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the same as or slightly shorter than that of the upper surface 21, and an
opening 22a of the supply channel 22 has an oblong shape with a size
smaller than the 30 upper surface 21. Further, a bottom surface 22b of the
supply channel 22 is an inclined surface ascending toward the front. The
bottom surface 22b may be a curved surface bending and ascending

is supipli@aidithe teatadn Additanche supplydhannel 2RJssnpphecessarly2?, the
molte%{%i&sé%c?f%%'}’n%&‘é%BS%@%‘{hﬂglggﬁx?e@:ape ﬁ’%@ﬁ%ﬁgﬁm %Sﬁm?é’ws over

examp €, Cross- sect ten g ass

the S%‘pﬂ.@a%r{%%%mpéh&ﬁ@aéﬂ%m WPRAMS Uk d Ap@s to flow
downilirtstidieth iy tie dees sifiehef Wpe dodyrPa dVidn the molten glass 5 3 is

S“R@lbegia{({?ﬂlfWﬁﬂ‘%ﬂﬂﬁgé‘??ﬁ%%ﬁ%%%@ 5@1%1%@8%%“&%’1‘%1? lass 5

the_molten glass 5 flows inside th channel 22 toward the fron

ﬂom%é%% 8\5%#3%% latepn) EH%%%@?EE%BBH BHSTAreidds MGy THEE b 24
extendunface Hedome toeflowl dewnifroniobothddisréhedges efdheuppeach lower edge

of thesb‘éfﬁ‘%?fgﬂe wh&nam eyl 5%{%&%&% ’é%iﬁ”otpti?@ ARGIYRE ngl Surfaces
glass 5 f#;') g down from both lateral edges of i3]][‘ryf%er suyf

25 m‘g]ft‘ ﬁdlé)‘?l‘abeél VARG h B RO PSP g fott t edge
or rigitieddgerséthientopeachitaverBdged eirthe@airedf shefael Sihfandin?@g inwardly

from ﬁ&emmlxd @Qﬁ' ﬂ{éqﬁeﬂ%@mhﬁawauﬁﬁe‘é% 8@ éﬁ%CﬂH foach each other.

G ey R AP (e AR b
21 floww e ﬁbmgmmwé@géf@m@p@mmmaﬂ suthaachadwnbetow the

ridgelaﬁm%apg @ﬁ%@ﬂéh%@ewglﬁggtﬁjﬂmﬁsg(ﬁaﬁq&sl&ﬁgea%ﬁtﬁﬁ@ﬁﬁ?méh

at e th ace flows down alon Sur
SR R RS O B R oo
facm%éﬂf&haﬁw aTabReaieeh WFSC*%E\QWI#MVOP@W%%WW@@@@@m of

the nﬁ)ktaﬁrglwséeaaﬁmﬁigtacﬁhﬁ@ﬂdﬁgh@ﬁpmflfaaaﬂlEﬁﬁﬂ?@msfaslng'laa@ban of
t t
gu1de% Qeer I lﬂ% %f(l) gf EH g%flg'gg%%‘a Fa%l%)}t%e}ggze%{/ﬂ?%heg%ﬁaq?gf) 3a

molten gl ass Wlng own alon e wall sur
dispogeilies BrRosHRve AR PSR AR (o s Biface feeing thE BrAE Agingdon of

the oﬁér&&gd?ﬂmsémat@ppsildmm@éﬁﬁon@n@ﬁbethezhqum@é thdhaiides 3 each
have fé%v&%%aqlcﬁ%‘é%Pé&@eﬁ‘@o%%{}ml%ﬁ% Qietﬂ%)%"b%ﬁ’l}’ AN af- the ridge line

Further, the pair of the guides 3 each have a ownwardly sha@Pene

24 forgaeb by Whn B irntegt H@?rf{} Rchetdhine e edine hon fogwed by the front-rear
direcintarsectiawaef sathgwall sliiates23, devamwisbddhaheefrodtiipad3 of each guide

3 is located on the ridge line 24. In this embodiment, the contour of each guide 3
forms a bilaterally symmetrical heptagon with three upper sides perpendicularly
intersecting each other and four lower sides being oblique.

More specifically, each guide 3 has vertical guide portions 32 extending
longitudinally along each of the pair of the wall surfaces 23 and a horizontal guide
portion 31 located on the upper surface 21 of the body 2 and connected to the upper
ends of the vertical guide portions 32. Furthermore, the vertical guide portions 32
each include a perpendicular portion 32a extending along the perpendicular surface
23a and an inclined portion 32b extending along the inclined surface 23b. Then, a
predetermined area of the lower part of the inclined portion 32b (from the tip 33 to
about one-third of the inclined portion 32b) is sharpened toward the ridge line 24,
and the vertical guide portions 32b are tapered downwardly.

Subsequently, the operation of the glass forming device 1 of this

embodiment is described.
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direction as shown in Fig. 3. That is, a downwardly sharpened tip 33 of

each guide 3 is located on the ridge line 24. In this embodiment, the

contour of each guide 3 25 forms a bilaterally symmetrical heptagon with
three upper sides perpendicularly intersecting each other and four lower
sides being oblique. More specifically, each guide 3 has vertical guide
poRiogs BZeaxiensiing: kinditucinaly: dlong edghsobihsipgidetibe Wadhown in

FIG. 8 @Efﬂgﬁ&ﬁée?;*? 98 fgf)&% QHI%?G) %ﬁﬁ%%&%gé?%gﬂtzqry %ﬁéconventional

surface 21 of é ody 2 and connecte e upper 30 ends o
glass farmungtracportlordies ARarkE gk L Biefdiie A drid Disribis mplten glass
15 sepeasteihfiode alpelpdndichibr pamipir32mextendioly clengiide 12. From
anoth RETEHIALRY TRES (A3 ANT Al REled BAIlon AR eXening alehide 12
the'incli e,gesurface_ b. Then, a predetermined area of the lower part of
flows t‘E‘éWHcWE@ SERTSH RS B SRS 3R apiR e libatbRife Mckheguide 12,
so thgiotien@2bflisvskarpened thwarof tsenritigelinecdbn 3bomgd reweltisatface 11a

but a %%iglztﬁogiﬁ%ﬁlﬁﬁfe%ﬁﬁﬁﬁ red doneanardly- SHRSEGNantl. e operatiqn;is

0 lass formjng device 1 of this, embodiment.is described. 4 First, the .
caused (HE CESSHONE Lou MR GRS RGHOELAD ShEwtiAs: Fitnghe Euide
12 to dpsetihedondthirefetbndedpe Gy 4B fotbomparigort. thagacsriventinigalevice 10.

glqﬁﬁé&ﬁpﬁﬁp@ﬁi@@ﬂ% %iagg ﬁﬂﬁgyag %@%&_fpoq*fﬂ%_ﬂig@g%@r%?ﬁﬁs the tip

olten glass separated trom. le peing,in con Wi e .
38 of P TS TR L Gt e e or e Mk facanpre
FIG. ¢dhtblee withtthe glide mollewsgldswh whilentacelinignthoslyide theavwaiivard
the riflgdfapeeabHtlalsonnhe guidedécsaihiabing dowpiguedirectiont is, the

thereal IS NGLA d'ﬁe%“og‘i%‘%ﬁ%t‘é‘c ngr?#hsgiargfag?g'@ byt a slight gvt\ﬁgrg?aveling

portioéll,rgﬁ _|0%,I%% |ﬁ&|ga ed gan arrow his causes ' .
on theripsbrapd Poigione3gbribiber thedn Sidherky norvrtamsiornedghioaidge line

24, aslhtiepeebymerether thentidjertany Li NHbe, agrigoefitiedlaks fapningglass 5

_ DR e o e PAone
n oGR8 AR SUea e sn U AN B S i g
where, thpsonigetimee 247 48 shewiide BIes. 4R th%%méﬁ ISRFIMb e R etatde to
form & gimﬂdtwwthaﬁggiﬂg&ﬂpwsmjmcmmmdg&elimlg 2haplellesedusiigin FIG.
7A, 408 EPARGLAIERWIRDE guide 3. 1hPRLS, H}\%&ﬁﬁ%@éﬁ%@eﬁkt% ’5‘%321%1& about

ﬁ&%s S in contact with the guide 3 flows"do Ing on
100, 0f{k g Qo?ﬁ’c?n 2b of the guide 3, thereby converging toward the ridge

linét 24pablibdicated by an aridw aboeG ehfiohhérthedonir oflheugh the
contoMOHHEI8SSR 3 is heptagonal when viewed in the front-rear direction, the
contour of the guide 3 is not specifically limited, as long as it is sharpened
downwardly with a vertex being located on the ridge line 24. For example, as
shown in FIG. 5 A, the inclined portion 32b is entirely sharpened toward the ridge
line 24, so that the contour of the guide 3 is pentagonal.

Further, the shape in which the lower part or the entire of the inclined
portion 32b is sharpened toward the ridge line 24 is not necessarily sharp triangular,
and for example, the outward sides may be arcuate, as shown in FIG. 5 B.

Furthermore, the vertical guide portion 32 may be tapered downwardly, for
example, as shown in FIG. 5 C, with a curved line continuously extending from the
perpendicular portion 32a over the inclined portion 32b.

In addition, the guide portion 3 does not necessarily have a flat plate shape
in the front-rear direction, as long as the portion of the internal surface 3a

mtersecting with the wall surface 23 is orthogonal to the wall surface 23. For

5
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in contact with the guide 3 is eventually separated from the body 2 in the

state where the contact area with the guide 3 is zero. For this reason, it is

possible to 20 form a glass ribbon 50 having ear portions 50a in a stable

shape, as shown in FIG. 7A, even if the molten glass 5 has a relatively

high viscosity of, for example, about 100,000 Pas (1,050C). It should be
exampieththatitetperahoye-mentionedcshbeditenthalihohghdhe: contautefizontal

T . : o , tontr roctio

sl A ol et N S Ul el elacs
formiagv@ﬁwaﬁdﬁ?v%ﬁﬁ‘ﬁw&t&%eﬁwg%%% Bharethage fHaoxsipprbshnpgidn which
the oasv shdwinriia del . &Avdleinsiinedlportion 32b is entirely sharpened

toward fhe idee, 106 3 59 1aatina cantou iReauide s 15 ngotagepal .
rther, éhe_shape in which eé,ower art or the‘entire of theinclined 30
r

. F
de"l%g‘?ﬁdﬁ‘ g RBRSEREAT I HH #dge THESE3E ot necessarily sharp
_triaﬁymﬁmveanﬂmmmwahmpémbhdmdtmw@dd’smmﬁhﬁ}mnﬂdmmiﬁgﬁhm the
spiritBiFdGen Bal CHERGIMAIS e atice! opidengiinn A2 (auReliRRE 8t his

.downwardly, for example, as shoywn in FIG. 5 C, with a curved line ., |
Spemg%ﬂﬁ{}c?&&ff% E’eﬁ‘b‘?ﬁb‘iﬁiﬂ? %ﬂ’@'&ﬁﬁ@ﬁ&?&ﬂ&%ﬁ%ﬁ%&%%%mmfehmltmg-
The sipnglined thertiove82ilo186 madditishbihehguite podionchdoes ather than by the
foregH9GEESe N NAYe Adfiph nlate sharsyindhe rartweali diterlinnAs i ange of

. the IIgt)ortl&mhoft e internal.s rfa&e 3a mtersECNtln fivtlgj] the wall surface 23
CAUVRES Wo%o%aﬁ foe WP S eeﬁlfOF%(? g% éﬁ?g , eé%&i’de portion 3
may have a shape in which the center of the horizontal guide portion 31
outwardly projects in the same manner as in the conventional glass
forming device 10 shown in FIG. 6, or may have a three-dimensional
shape in which the outward surface is convex outwardly. 5 The present
invention is particularly suitably used for a glass forming device for
producing sheet glass for FPD glass substrates. The invention may be
embodied in other forms without departing from the spirit or essential
characteristics thereof. The embodiments disclosed in this specification
are to be considered in all respects as illustrative and not limiting. 10 The
scope of the invention is indicated by the appended claims rather than by
the foregoing description, and all changes which come within the
meaning and range of equivalency of the claims are intended to be
embraced therein.
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6 CLAIMS 1. A glass forming device comprising: a body having an upper
surface formed with a supply channel to be supplied 5 with molten glass,
and a pair of wall surfaces that lead and fuse the molten glass flowing
over both sides of the supply channel from the supply channel along the
upper surface and flowing down from both edges of the upper surface;
and a pair of guides facing each étheYliHat regulate a width of the molten
glass flowing down along the pair of the wall surfaces, wherein 10 the pair
}&& UId s each have a downwardly sharpened contour with a vertex

88[%]&% %%‘QQGMH%D?I?&H%rmed by an intersection of each
Iovaeb@bgh&)ﬁrtgaqsammhéwﬁﬂogmﬁam whin viewedsircsadierbttidn fapplied

with ﬂbi@@n%&@iéﬁat&%ﬁiﬂ6@%@9%@%@@'@3&1@@& kha Q{f‘s%st@érﬁiﬁﬁen glass

evice I‘dl |m1 her in th alrof he UId ach h
Rowigg e B o e R R T, e s P e g the
upperisawiaiiesapfhdiosvang émimnabg@iu@dmtmmmampmm@mwd

suggas obthelrdyand censreatkiotapes gt ohina dearicghauidgten glass

ortions, and 20 the verti Ui ort ns are ta ered downwardly. 3.
ﬂowu%l varassalp %Ig 83\%0%@%(%0@ Fto c?lg?rsrf > weerem each of the pair of

the wall sUFMEglm@ﬁI&@sgazMéﬁ@ﬁbhra\resarf&b@nrvveﬁx@hhfg% arpened contour
with @exm@ﬂlbaiagmd&@m@@@dgﬁ&)gdhﬁw phear surfacs addhnaincliedesuidacef each

lowerzél:_> I(')@lﬂfge a%ﬂ quu?ﬂ@&spwﬁgﬂd&%%cf %f@ﬁg (ﬂ}% %HC Whlch

guide portlo se inclu e a perpendicular portion extending along t
the P%rﬁ@?ﬂ&%&%ﬂ%f%@ﬁ& gH®elined portion extending along the |ncI|ned
surface, and a predetermined area of the lower part of the inclined portion

9. IS %@Hgﬁf&%@l‘%ﬁ%% Hggﬁ‘&ﬂﬁg fo claim 1, wherein

the pair of the guides each have vertical guide portions extending
longitudinally along each of the pair of the wall surfaces and a horizontal guide
portion located on the upper surface of the body and connected to upper ends of the
vertical guide portions, and

the vertical guide portions are tapered downwardly.

3. The glass forming device according to claim 2, wherein

each of the pair of the wall surfaces includes a perpendicular surface
hanging perpendicularly from an edge of the upper surface and an inclined surface
iclining from a lower edge of the perpendicular surface,

the vertical guide portions each include a perpendicular portion extending
along the perpendicular surface and an inchined portion extending along the
inclined surface, and

a predetermined area of the lower part of the inclined portion is sharpened
toward the ridge line.



