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enbodi nent
corresponds to vi rtuaIIy the depth of the nolten glass, and an array of

cl osely spaced stirrers |Is provided thats actively affects substantially the
full width of nolten material in the stirring chanber. The degree of
honogeni zation is also influenced by the anobunt of agitation experienced by
- each increment of 25 the nelt and by the throughput rate of the nelt. Thus,




and the throughput rate of. glass. As a general guideline, one stirrer may
be, provided for each 10 tons per day of glass produced for average quality
f1 at gl ass. Cbviously, for sonme applERO27THEM Bbwer qual ity so requirenents
may permt the use of fewer stirrers. On the other hand, the use of a
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i ntroduced zank by prodimdobling ks such bs thé)coolirigipipes 4XdeploRATFigure ) Iithe sbach dbbwrtRat
gl ass conposplieh glascio thedodlieg pane d0.0temativély) donded laia vuragts imay B& amgiéyet tcool the glass to
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Figure 1 witdidovoive elelgtest hoktirembrbean beepayr ednessitignblefiat tlass ifamging hedtritgue $uchrastéie
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I nhonogeneities are not reintroduced into the stirred gl ass. -Furthernore,
elimnating the threshold elimnates an @& enent that |Is 15 subject to

mai nt enance and occasi onal replacenent particularly at high tenperatures
such as are Involved in the preferred enbodi nents here. It should be
understood that the nolten net aI I ayer 30 need not ext end throughout the
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stirrers 20. 20 Apart from provi ding a noncontam nating surface for the
maj or area contacted by the nolten glass, the use of nolten netal as the
support surface in:the stirring chaBB&276 534 Biher advant ages. It has been
found that the rmlten metal surface provi des very little frictional drag on
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portion 32 Bkypa vb fﬂfnﬁ‘vSQeIQb valle 58 krigf reged l%tfB\Pbﬁgﬁbﬂbﬁ‘glﬁsﬁm%@%idgtvessel
woul d be degired to avoid a threshold ne er t he arrangenent shown in
Figure 2 may Bgursl 8Qiepibts ialkinfilad éntich! Masiepdisiteh tglakssrrdates edrRshtibrial fefiiigielsel 5%to a
nol ten Myt Sdtiring) chahBerStol Inf the) GmisdariEhEglast FiWs réRIa®d by RrebrIvf ERlufger i58 chdding with a
form ng chadrne ubs &7 astehdingd thidugh the thoftdne b the ve3BICSS! The Srainrtuich@ayt be fabficutsd. of Bhe
life of theekdstoghed suchks prinule ext ended by providing cooling conduits 34
therein. Delimesiamglet b arefigegicattbatiprmvidled irizonalent atibaion glasscihte sk sdiding chamber
t enper at ur e® is shoewinFigiera: th this almmgementitiy stiving ghembsr T0de herizendally blignérbwithranfepd pfed
enbodi merst scoovfentiohat tnkciyrentefining, el 6@1 with L&t subwergech pariitioe: 64 roparating) the ayambeti and
i nvent i on cetarding reiiso Aow ctimolise glassheut gf the stinfing chiarijey: dhe intagdty f the Hrase
at rore corfelgiiced v codiay Fenedvisf. gyre, 6 ambadiment if, gtherviseribe SIMmes Bat ey
refractory fig¥tact can be avoided after stirring while the ass i s cooling
to a convent i Setatime-glics gigsstas rpleres Er"@’e'"Aﬁaleﬂ%mﬁﬁ’Veb?)f’ha&‘ﬂ?ﬂze&%”yaﬁh? olgwing somi s
-shown i n2ri Rgsifiewalsandéfier e a cool i ng zone 40 I's provided between the stirring
zone 10 and the form ng chanber 16. Bottomrefractory contact is avoi ded by
providing a nolten netal |ayer 41 (e.g., noltenweight 2wWhi ch may extend
continuously fromthe stirring chanber through the cooling zone and Into
the formng chanber as 40 &8gwn in Figure 3. The7@&gWt i nuous nolten netal
| ayer 41'1s advantageous for the sake of avoi di ng t hr eshol d nenbers, but it
shoul d be understood that tN#&%r nore separate notéd§ netal zones coul d be
-mai ntai ned by providing a Qeagar ating nmenber such a i% t hreshol d. Because
mai ntai ning flat glass opti qual ity standards € iti|ls stirring the gl ass
at relatpvely high tenperatyres in accordance with,the present invention,
the function of the cooli nd&?one 40 in the Figure %’ enbodinent |Is to
permt the gl ass tenperaturg o fall fromthe stir g tenperature to a-
formng tenperature. As previ2odsly nentioned, for a typi cal
soda-linme-silica flat glassg gonposition the stirrigg terrperature ls
pref erabbsy above [err] and the formng t enperature |s typically below [err]
[err]. Therefore, the |engtgpeof the cooling zone ig-gel ected so as to
provi ded sufficient residence tine for the glass tenperature to fall the
requi site ampunt. Unaided C,'_prl ng through the refrgctijory walls of the 50
co ng zone may be suffici et 2 but in some cases It may be desired to
shorten fhe length of the coollng zone by providing cooling nmeans, such as
t he cool i ng pisp@Bantbants 8PdofotaAE, refihinig a@e d? invpurities nﬁhﬁsm&eﬁmﬂdah@aﬁﬂﬂﬂé @ithin
gl ass in t h@e foMinghighgéene 40. Alternatively, forced air currents may be
enpl oyed to cool the glass to the forming tenperature. In this exanple, the
process for formng the nolten glass into a fIatwﬂ'ﬁbop need not I nvol ve
el evat ed pressure, but can be any conventional fTat glass form ng technique
such as a 55 conventional fls Jorm ng techni que #spkoyi ng nmechani cal
.attenuating nmeans that grip nefginal edge portions of the ribbon. Entry to
the formng chanber 16 in FNgy@e 3, may advant agedidslly involve nerely a
tweel 21g hat regul ates glass flow over the nolten netal support surface
41. The arrangenent for ver@Pally feeding nolten &38s to the stirring
chanber described in connection EP 0 275 534 Bl with Figure 1 nay be
applied to each of the embo¥Bfent s described herei = &nd in Fi gures 4, 5,
and 6 there are shown exanples of alternative arrangenents for feeding
gl ass tosahe stirring chanber which could be used in association with any
of the disclosed enbodinents. In Figure 4, the nolten gl ass feeding
arrangement retains the preferred characteristic of passing the nolten
gl ass stream 50 vertically into the 5 stirring chanber 10. Unljke Figure
1, however, the vertical streamis not exiting froma bottomdrain of a
refining vessel, but rather is passing frroman exit 51 at an end of nore
conventional horizontally configured tank type refining vessel 52. A gate
valve 53 may reqgul ate the flow of nolten glass fromthe refining vessel 52.
F| gure S dep| cts a 5| mlar vertlcal transfer of nolten glass froma

S p—p— ., o



10 stirring chanber 10. In the enbodi nent glass flow Is regul ated by neans
of va plunger 56 coacting wth a drain tube 57 extending through the bottom
of the vessel 55. The drain tube rayBP) 2285M®BHt ed of a refractory netal
such as platinum An exanple of an arrangenent that provides horizontal
entry of rmolten glass into the stirring chanber 10 is shown In Figure 6. In
this arrah’ﬁemen_t the stirring &fanber 10 is hori zont%n Izy aligned with an
end of a 15 conventional tani gype refining vessel q)Q_ wi th a submerged
partition 61 separating the cﬁanbers and retarding retarn flow of nolten
gl ass out of the stirring chaglgr. The Integrity of 0t_'_h partition 61 may be
rei nforced by cooling condui ts2@2. The Fi gure 6 enbodi irent is, otherw se,
the sane as that shown In Figure 1. Soda-line-silica glass as referred to
herein may generally be characterized by the following com 20 positional
ranges: Wi ght The qpesating temperatures disclosed for the present inventiod @slaftto[tier floht glass composition set
12-16 CaOsp forth above. For other compositions the app@®priate BMperatures for stiing and forming will vary in
MyO accordance with the temperature/vigposity rp@ﬁiqnfhip of the particular glass composition. in ordeOto
3 [err] exirapolate the temperatures _disc.losed herein 3to 3sthepfgipss compositions, the relationship between
0- 1 [err] temperature and viscosity of a specific examplaof sadadime-sifies float giees ip sef fasth bglov:or ant s,
refining aids, or inpurities may al so be present. Msst float glass falls
within th® foll owing ranges: P4 :
Weight % [err] Viscosit 72-74 [ewr
12-14 50 CaO ise 8- 1o—we-&-‘i‘142°—”-al“‘—”3.._
3- 5557 EP027553¢81 {i60) | zeﬁ?mz lerr]

i t i

0-|1,_[errlo- : 0- 1 The o ratures

di Scf osed® or the pr&len(1)008dntion relate to ttfglg 1£8@gswconposi tion
set 10 forth above. For other conpositions the a pr%.e_!_irp' eratures for
stirring and form nér%q fm/,@nph n accordance w t@,gy t poReeM ure/ vi scosity
rel ati onship of the partjcul ar gl ass comnposition: rﬁ—&hﬁa—-&-&ext rapol ate
t he tenpegat ures di 40098803 n to ot her gl as 16657¥)Si dgeoBsY t he

rel ati onshi p between tenperature and viscosity ol a specific exanple of
soda-lime-silica float glass is set forth below 15 Viscosity Pa.s (poise)

Tenperature 70 (100) [err] 20
700 (1, 000) : [err] 7000 (10, 000) _
[err] 25 30 Claims 7000 (10, 000) ' ' [err] 30

Claims 1. A method of meking glass by melting, stirring in a stirring
chanber (10), hl OISHQE iof Mk §RE bl Ghefing) Btidih@imSa stiring chamber (10), homogenizing and forming
' glass, _ _ o
characterized by .
86 feeding a stream of molten glass onto a molten metal support, stirring the molten glass, while

supported on the molten metal, so as to substantially homogenize the glass and thereafter passing the
homogenized glass to a forming opsration. . ' '

— 2. The method of claim 1,
40 characterized by '
' forming the glass in the forming operation into a flat sheet of glass.

3. The method of claims 1 and 2,
characterized in that

45 the glass is supported by a layer of molten metal during the forming operation.

‘4. The method of claims 1 to 3,
characterized in that

the glass is stirred at a temperatuse greater than 1200° C and the forting operation is initiated while the
60 glass temperature is at least 1150 C. '

6. The method of claims 1 to 4,
characterized in that

the glass during the forming operation is subjected to pressure above atmospheric so as to reduce its
&6 thickness.

6 The method of claims 1 {0 5,
characterized In that



characterized by 35 feeding a stream of nolten gl ass on”mﬂ

metal support, stirring the nolten glass, while supported o 'mm,””"'
metal, so as to substantially honogERi027s5t584B]l ass and t heredft ér passing «
t he honogeni zed glass to a form ng operation. 2. The method of claim1, 40
characterized by formng th %I ass in the formng (r){g_reration into a flat
sheet of glass. 3. The netHh ef claims 1 and 2, ¢ dcterized In that 45
the glass is supported by algyer of nolten netal ébur';ng the formng :
operation. 4. The nethod of Zlains 1 to 3, characterized in that the gl ass
is stirred at a terrperatureg‘%beater than 1200 C ang, the forting operation
Is initiated while the 50 8l ass tenperature is at least [err]. 5. The
met hod of claims 1 to 4, characterized in that the glass during the formng
operation Is subjected to pressure above atnospheric so as to reduce its 55
t hi ckness. 6.Thd hgerating teoperatures ldiaciosed Tortiie fresesticventivh eslate ©chd fioat diass c8mpositidnl3ed
275 534 ,Blfopterabgve. For other compositions the appropriate tefhper@tufee rfor]stiing and forming will vary in
0O - 1 5 accordance with the temperaturelviscp@tv rr?lationship of the particular glass composition. I9-order The
oper at i ng edapaiatenther tegperakiop clisslysddo herein do mthes caiass jcomegsitionsn thecfelptienship behween
fl oat gl as®meFAPGANE Vieesityof a sppcifip pxampleish sasa-limesilies; et glagin seidorhibelee:  he
appropriate tenperatures for stirring and formng wll vary In accordance
with thestenperature/vi sc_os‘pd,}g rel ati onship of the particular glass

conposition. In or de;ris&@sﬁ?t%%te t he tenperat o etglts | osed herein to
ot her gl ass conposi t10nS, tionship between and
viscosity of a specHig c{rodnpl e of soda-1i ne-si 46387

f oth bel ow. Viscosity Pa.s spoi se) ( )‘iﬂkg enperature 70

(160) 20 Avo (1,000 [err] 20 (zm‘m 1184Q0% (1, 000)
[err] 7000 ( 10, 000) : [ € r]r-(—ge-ZBE)_,Ji)OO (10, 000)
[err] 30 Cains 1.4R9|9Eﬁﬂ0060@? maki ng gl ass by (mba#g)gmﬁ-icr ing in a
stirring chanber (10), honogeni zing and form ng_ gleasss terized by 35
feedi ng,a stream of 8#01{18 000 Ass onto a nol ten (me6atr)supperct¥ stirring the
nolten glass, while supported on the nolten netal, so as to substantially
honogeni ze the gl ass and thereafter passing the honobgeni zed glass to a
form ng operation. 2. The nethod of claim1, 40 characterized by
formng the glass in the form ng operation into a flat sheet of glass. 3.
The met hpdeRims! @i N8 1 and 2, characterized in that 45 the glass is
supported by a layer of nolten netal during the form ng operation. 4. The
met hod of ¢l ad Awthdd bOmakingCJleRs B¢ tnfiting, Btlrring) inl 4 Slming' chamber (10), homogenizing and forming

glass, : ’

characterized by

35 feeding a stream of moltén glass onio a molten metal support, stiring the motten glass, while

supported on the moiten metal, so as to substantially homogenize the glass and thereafter passing the
homogenized glass to a forming operation.

L 2. The method of claim 1,
40 characterized by
forming the glass in the forming operation into a flat sheet of glass.

3. The method of claims 1 and 2,
characterized in that
4 _ the glass is supported by a layer of molten metal during the forming operation.

4. The method of claims 1 {0 3,
characterized in that
the glass is sfirred at a temperature greater than 1200° C and the forting operation is initiated while the
50 glass temperature is at least 1150° C. .

6. The method of claims 1 fo 4,
characterized In that _
the glass during the forming operation is subjected to pressure above atmospheric so as to reduce its
55 thickness.

6. The method of claims 1 to 5,
characterized in that



the glass is stirred at a tenperature greater than [err]
opgration is initiated while the 50 gl ass tenperature |i nm{”mm fm Im
[err]. 5. The nethod of"clains 1 toERO0SHEMBrized In that therglha

during the formng. operatlon |s subj ected to pressure above at rmspherl C so

| ﬁaf— gc[ grj#;gdl ol °° ind I'-§u Tf&%?ggﬁnqjﬂ%"ﬁlt@s@ﬁ?ﬂ@ Bfoﬁ'f"lt"ﬁ (7B¥] de gless has
f
m) & ek SR RRga:

supported on tenrre initiation of stirring until the glass

has been foy d?c L‘gt”cP ass ri bbon. 7. The nethod of clains 1 to 6, 5
char act eri zedci,;}a ‘en netal conprises tin. 8. The nmethod of
clains 1 to 7mem5,ﬁﬁgtﬁ%r;&gegmthat 10 i medi ately prior to stirring a

substance is-added to the nolten glass to nodify the characteristics of the
gl ass. 9. TheTrahérud opblaimbaikd® 1 to 8, characterized In that 15 - the
subst ance addenaridlerizé@ iighass i s a coloring additive. -10. The nethod of
clainms lewt o OimnedamtelQirer toZtring & sibb@icelid&idgd &Sthe mdited gh8SIB-rhddiE the icharicteristics of
conposi tion. Meghds. Apparatus for processing glass conprising a nelting
furnace, neans for feeding nolten glass fromthe nmelting furnace into a
stirring cHanfbe méticd)of claimpr tsd,ng neans (20) for stirring the nolten gl ass
and which i s shkrgaterized inthatss t he honopgeni zed glass to a form ng operation,
char act eféi zedthp ubg@nce addadHethe glags is & icelering gdditivermber (10) contai ns a pool of
nolten netal (30), on which the glass is supported during stirring. 12. The
appar at us o ofod of clgimai 228 eri zed In that 30 the nolten netal pool
comuni cat es Gharseterizedimthiatont chanber adapted to formmolten glass into a
flat ri bbon ng"i’"r?és ime-gillca spmpgsilionyg 10 and 11, characterized In that as

It N~hcl uffes, a ver al | dj table barrl 21 betweenthe stlrrln
vessel ;nds1t1'n%:| ?"g %??alﬂﬁu; sg' atrB ?n&saﬁ EAviA é?aaf“ﬂ' (q%ss ;‘nh:
f th t s‘%‘ﬂ

clrglmns ilstl)r GS F zt;e‘d%onf?g?'}llzg Qﬁﬁﬂ‘aa W@gﬁ@éﬁq 'for stl rring

The appaa 5'5*"5‘5‘14 i 5o G o oA ol ol B i 8% b suibites

h
hel i cal bl ade co ?1 I guration. 45 16. The apparatus of cl ai m; 11 to 15,
char act eri zadtHehphdiais df blail¥@l Udes a neans (29) for feeding additive
materials to emdmiza.emtg&tass in the stirring vessel.

30 the molten metal pool communicates with an adjacent chamber adapted to. form molten glass into a flat
ribbon.

13. The apparatus of claims 10 and 11,
characterized In that
85 it includes a vertically adjustable barrier (21) between the stirrlng vessel and the formlng chamber
adapted fo regulate flow of molten giass from the stiiring vessel to the forming chamber.

_ 14. The apparatus of claims 11 to 18,
o characterized in that
40 the means for stirring includes a plurality of the stirvers in sach of a plurality of rows.

18. The apparatus of claims 11 to 14,
characterized in that
the stitrers have a helical blade configuration.

16. The apparatus of claims 11 to 15,
characterized in that ,
it includes a means (29) for feeding additive materials to the molten glass in the stirring vessel.

"0 17. The apparatus of claims 11 to 16,
characterized In that
it includes forming chamber for receiving molten glass from the stiring vessel and adapted to contain a
pool of molten metal {32), the molten metal in the stitring vessel being separated from the molten metal
33} in the forming chamber by threshold member (31).

56
18. The apparatus of claims 11 {0 17,

characterized in that
the stirring vesssl includes means (42) for cooling the glass.
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50 1% The apparatus of clains 11 to 16, characterized In t gﬂwﬂl’” mm,zﬂs
formi ng chanber for receiving nolten glass fromthe stirring I"I
adapted to contain:-a pdol of nolten FRORMEEIPB! the nolten netal in the
stirring vessel being separated fromthe nolten netal 33) in the formng
chanber by threshol d nenber F‘% 65 18 The apparatus of clains 11 to 17,
char act ervez d& T2 3P %T;% 'a'gt‘ts i Wg vessel includes means (42) for cooling

Char act or 33%&3%8 o B5 HERE R 8L o5 G e g vt

e
characteri zed ?WY{E.E]T”
chanber Pto  Tiikstp ?r’ﬁﬁ Etﬁanber is provided that |Is substantially

hori zont a 5 Revondi catlons 1. Procede de fabrication de verre par fusion,
brassage dangydidfeaibiamr e de brassage (10), honopgbnei- 10 sation et
formage du verre, caract~ris6 on ce quo on anmene un courant de verre fondu -
SuUr un suppqr t plegdas b tficafion'tid vaR$ Gar isRdrassag® Bard RS SHambr@ oY Bfakdagd ﬁ@)dhbmogénéu-
cependantquo a8l 3tlicinado@Wbhre, € SUppPOrtoe de mani ere & sonsi bl ement
. honogenbi ser | gracwissen@b q@ envol e ensuite | e verre honogdndisd | une
opdration de fegri &m&e.unourkiit @6 @6tfe BhduVARtn buppsrEsthsiEl QA nwtal fondi€ Aérarhdds lesvbrro N
ce que on fornendus cegendadt Gud linetallfendi ld sappbfte,\ve masidrp b 3éreibBiertt Boichsakiser le verre et
| ' oper at f on deorf evolegauitedéverrd horsigdodisdcd uha ioptidation decfsrmiaga/endi cations 1 et 2,
caract*rls4 en co que une couche de m~tal fondu supporte le verre au cours
de | Poper at i2onPrdesd svivepijerevehdiciiontede sul vant | es revendications 1 & 3, 25
caractirds4 encagastéfeéensa ar asso |l e verre & une tenpdrature superieure a
1200 C et on anfeane. '?!ﬁy‘@avWﬂu'Mefvmmmt@p@Hﬂmmﬁm@eIf%m%QQrre so trouve
h une tenperature d au noains 11 50 C_ 5. Procedd suivant |es
r eendi ca®i (?ns"’!!"él@é&"'vag'des'even@%ﬁﬂ%t1élt?se en co que on sourret ]e veire a une
pressi on super FEAHE “Icaagfressbon at mospheri que au cour s de | ' operation de

f or mageo de nnﬁ'ﬂeé’P'éPh&d‘?H fongu §'ﬂﬂﬂ°@dﬁ" @Y courgzde lieperatian;de f gﬂ%n | es

r evendi catl ns elr%%d en ce quo le mtai fondu supports
le verre o E% ‘@Béj?sreYeni}?% e brassage jusqu'a co que le verre alt
ete fa6or 6 en I SN . dl cations
ete facor e b laifs af aneu{ﬁ oo A b5 1R S Rkl

8. Procede suIv nt es reven I cations caract ~r| sd on cs quo 45

on aj oute URe Bldbsils IAvaRt 188 veVeRGiaRordsQNAl Im*n~d| atement avant |e brassage
afin de ngpdifi giracksnss éndednslr | stiques. du verre. 9. Proode suivant |es
revendi cat i ONSonlsokim8t le Ve lrie! présSior BupSifouEOla plission at;ﬁoaplﬁu&mtaarasws 8/Rpération de
apute au Verr efofdge \Ifle Mahitird 2 &ahiﬁrsamspaxsseur

6. Procédé suivant les revendications 1 &'5,
95 caractérisé en ce que -
ls métal fondu supporte le verre en continu depuis I'amorce du brassage jusqu'a ce que le verre ait été
fagonné en un ruban de verre plat.

N\ 7. Procédé suivant les revendications 1 & 6,
40 caractérisé en ce que
le métal fondu est constitué d'étain.

8. Procédé suivant les revendications 1 & 7,
caractérisé en ce que
45  on ajoute une substance au verre fondu , immédiatement avant le brassage , afin de modifier les
caractéristiques du verre.

9. Procédé suivant les revendications 1 4 8,
caraciérisé en co que
50 la substance gue I'on ajoute au verre est un additif colorant.

10. Procédé suivant les revendications 1 & 9,
caractérisé en ce que
le verre est de composition sodo-silico-calcique.

11. Appareil pour traiter du verre, comprenant un four de fusion , un dispositif pour amener du verre fondu

depuis le four de fusion jusque dans une chambre de brassage (10) qui comprend un dispositif (20)
pour brasser le verre fondu et qui convient pour envoyer le verre homogénéisé & une opération de

10



10. Procdd6 suivant |es revendlcations 1 a 9. caractri sd en
est de conposition ‘'sodo-silloo-calcl gue 65 11. Apparell ﬂmﬂgi M’ lil’
.verre, conprenant un four de fusionE Bdsitif pour amaﬁerc U ver

fbndu depuls I e four de fusion jusque dans une chanbre de brassage (10) qui
conprend _un d |t|f (20) pour brasser Is verre fondu et quil convient

pour envo’yer t%q:‘gggdnel s6 & une opdratlon de 10 EP 0 275 534 Bl
*1c |1 r 0.l a chanbre

br assage (10)&i Lmj% o bra squﬁg’econ&ggsgﬁaﬁ %ebqsr?g't al éWo M PRy a"pfmr%aﬂ?)ﬁ?ff

| e verregau cours du brassage 5 12. Apparell sui vant Ia revendi cation 11,
car act 6r | e 12N Agfrdll é@lvehBa RAsridicRion BRSSi n de netal fondu communi que avec une
chanbre vol si efactinsé snd\guent pour fagonner |e verre fondu on un ruban plat.
10 13. Appar elelbainiol bassi db @stal RERINBMfdRiGUREFeclRe Blambrb volsiné G béHvieRtPott tagohef 140

I f conprond uverelfantd eretnarufad p)at.ver t i cal oment aj ustable entre |l e reciplent de
brassageret ia chanbre de formage, barriere qui est adaptee A la regulatlon
de |' ecoul dfxAgpacit shantrles rbwndicatichsialesil e reci pi ent de 16 . br assage '

j usque dans | carapifdsdaneedee f or nage. 14. Apparell sulvant |es revendications
11 & 13, car atcunirend we baitre) (20) Veeicalorsqbaiidtablo etitte lorrécipisntido brasspgecaida chafbre de
mul tipliclt diemege.Drmérecul eshadepténi trdguiation ded'éeoylempn de genedorde déiiis le récipient de
rangoes.™1. APpeEras ivsquq dapalacharebee deformade-cat i ons 11 & 14, caract6rise en ce
que | os nmal axheurs ont une configuration d allette helicotdalo . 2S 16.
Appar ei | sdf-2ppare|l sbvaptdesapygndications 16213, 5 15, caract 1ris4 en ce que 1l

conprend un di anener additifs au verre fondu dans |le
o Ve B ggfgs&ge 5ot G S B et (B  P FHEA Bs
ﬁatterlse en s que il conprend une chanbre de fornage destinée |

recev0|r | gV du recipient de brassage et adaptee a
§s. %p&%ﬂ ;%g%sngegdl&y&? QF S ‘?4

contenir un b f dndu (32) |l e netal fondu dans le

r~cl pi ent de y ag,iﬂ?ﬁs ondu (33) dons la chanbre de
f ormage gpar un so (31@%&?{3%{?({@59&6 vant | es revendications 1t a
17, car achﬁ&s%a@msmmqgﬁe\kmigaﬁgm gqg de brassage conprend un dispositif
(42) pour r ef daRiciids oh@e YR I' €. ‘Apparel | suivant | es revendi cations

11 a 18, car aDéoﬁfpl'eﬁd’ruredlsp%Qtlpré& arﬁ&Ws%@diﬂH‘aﬂ@ﬁ&ﬁﬁlﬁ dand36 %ipfaeﬂiedatbr@%& le
verre iondu depuls |a chanbre de brassage dans la chanbre de formage, "qui

est sense bh'empphrethammtraiendm&&nAme) né,C he

caractérisé en ce que .

il comprend une chambre de formage destinée & recevoir le verre fondu en provenance du récipient de
brassage et adaptée & contenir un bain ou bassin de métal fondu (32), le métal fondu dans le récipient
de brassage étant séparé du métal fo_ndu (33) dans [a chambre de formage par un seuil (31).

18. Apparell suivant les revendications 11 & 17,
caractérisé en ce que
le récipient de brassage comprend un dispositif (42) pour refroidir le verre.

40 19. Appareil suivant les revendications 11 & 18,
caractérisé en ce que
il comporte un passage d'écoulement pour le verre fondu depuis la chambre de brassage dans la
chambre de formage, qui est sensiblement horizontal.

Anspriiche

1. Verfahwen zum Herstellen von Glas durch Schmelzen, Riihren in einem Rﬂhrgefﬁa (10), Homogemsle-
ren und Ausformen des Glases,
60 gekennzeichnet durch
Zufithren eines Stromes geschmolzenen Glases auf einen Triiger aus geschmolzenem Metall, RUhren
des geschmolzenen Giases, wihrend es von dem geschmoizenen Metall getragen wird, um das Glas
im wesentlichen zu homogenisieren, und anschliefendes Weiterleiten des homogenisierten Glases zu
einer Formgebung.
56 '
2. Verfahren nach Anspruch 1,
gekennzeichnet durch
Formen des Glases beim Formgeben zu siner flachen Glasscheibe.
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1. Ve(f'ahreri zum Herstell en von d as durch Schnel zen, RUhr
ROhrgef & (10), Honogenisie- ren und Ausformen des &l ases, r'”"”ﬁl"m""”““l
g9kennzel chnet durch Zuf Unren el nes ER 0@m@834pBschnol zenon dases auf eonerr

‘Trdger aus geschnol zonem Metall, Rflhren des geschnol zenen d ases, wfi hrend
es von dem geschrml zenen Metall getragen wird, umdas G as I mwesentlichen

zu honogégi ie\’%fﬂh’e'tﬁ?&hé'??g@mer‘él“@%ﬁes Vel tbrel ten des honogeni sl erten

G ases zu el nefladush 2. Verfahren nach Anspiuch eksnnzelchnet
durch Formon ot deg & ga Fﬂ?ﬁfmsﬁ‘éﬁ%ﬂ“eéﬁﬁw“ﬁ‘%ﬁ et sl ohege

1111111 111]4.1 lrg.nln 11 11 Il|| e EP O 276 534 Bl
* C a?‘ I}e ﬁlpgn nach AnsprOchen | und 2, dadurch
gekennzelchnet

gekennzel chie %g?r&,g Lo g@%ﬂadég F AR 5655 42T b0 BS B Bpopre
bis 3, dadurch gekl ennzei c aBi as Tiner Tenperatur von nmehr

als 1200 & ger\f,gpﬁ,grewamwg,chhq pEQ ngebung eingeleltet wird, w-hrend die
G ast enper at ur gdfuitiekéinseidnhet) O C betr~gt. 10 5. Verfahren nach

AnsprUchen | Disd dhs GitdChithiehd @6 nhigeBlrigheiin Diled Gbef Afmdshritfondiadk’ £8¢bsélR wird, um
For mgebung ei nging Didks!skvekdagyrn. At nDsphdrendruck ausgesetzt wird, umseine
Di cke zu verringern. t15 . Verfahren nach Ansprlchen 1 bis 5, dadurch
gekennzeishmet verfdibn shals Aksp@sheki aisisnui er | i ch vom geschnokzenen Met al |
getragen w r d, dadarchigetpmnmeiclest, RUhr ens, bis das d as zu el nem Fl achgl asband
gefornt wur de. di@@as Blas Wentifudenlich vom eschrpiegper deteih gdiraberswill, vaha Beginnhdes Rihrens, bis
- gekennzebchnet das @ieg 3u eipem Hecholbsbehd-asfoontvirdel | Zi nn enthalt. & Verfahren
nach AnsprUchen 1 bis 7, 25 dadurch gekennzei chnet daB unm ffei bar vor
dexa-Runr e derﬁ’?jfé'!rmé@n@we@&!ﬁ%l n Stoff zugesetzt wird, umdie El gen-
schaften des (Hasuech gpkenpgalchiebm 9. Verfahren nach AnsprUchen 1 bis 8, 30
dadur ch gekenn?’éldﬁﬁ?é"fhmlﬁ?e%“zﬂ\@ﬁl‘@hs zugeset zte Stoff ein farbender
Zusatz let. _10 Verfah rOchen 1 bis 9, dadurch gebennzelchneti
35 dal Bsd éﬁlgp k Silikat zusam*renset zung hat . '

éﬁaizﬁﬂtfﬁgeﬁ“wi ;fﬁ m%a REIRE RN S A p—
ﬁ%ﬂg . |nr|c€ﬁ§ungen(

-~ ein RunhrgefgO 20) zum ROhren des geschnol zenen
A ases, und gag, ltﬂcﬂ t bisN das honogeni slerte G as einer 40
Forngebun:g zuz E‘d%ke gekennzel chnet, daBl das RUhrgef A0 (10) sin
Bad aus geschn@ggmmé@zag Q}oﬁgmffmna&,z“ydmstdem das 3 as wahrend des
RUhrens getragen wird. 45 12. "Vorrichtung nach Anspruch 11, dadurch
gekennzel Che! Verfaiven nach Anspriichen 1 bis 9,
: . dadurch gekennzeichnet, '

35 daB das Glas sine Soda-KaIk-Slllkaizusammensetzung hat

11. Vomchtung zum Herstelion von Glas, enthaltend einen Schmelzofen, Einrichtungen zum Oberflhren
geschmol zenen Glases aus dem Schmel zofen in ein RUhrgef&B (10), mit Einrichtungen (20) zum
N/ Rihren des geschmolzenen Glases, und das ausgeblldet ist, um das homogenisierte Glas einer
4  Formgebung zuzufithren,
dadurch gekennzeichnet,
daB das Rihrgef3s (10) ein Bad aus geschmolzenem Metall (30) aufweist, von dem das Glas wahrend
des Riihrens getragen wird.

45 12. Vorrichtung nach Anspruch 11,
dadurch gekennzeichnet,
daB das Bad aus geschmolzenem Metall in Verbindung mit einer benachbarten Kammer steht, die zur
Formgebung geschmolzenen Glases zu einem Flachglasband ausgebildet ist.

50 13. Vorrichtung nach Anspriichen 10 und 11,
dadurch gekennzeichnet,
- daB sle sine senkrecht einstellbare Sperre (21} zwischen dem Rihrgefé und der Formgebungskammer
aufweist, um den FluB geschmolzenen Glases vom Riihrbehélter zur Formgebungskammer zu regein.

66 4. Vorrichtung nach Anspriichen 11 bis 13,
. dadurch gskennzelchnet,
da8 die Emrichtung zum Rlhren eins Vielzahl von Rilhrern, jeweils in siner V‘elzahl von Reihen,
-aufweist.
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dal| das Bad aus geschnol zenem Metall In Verbindung mt einer Mﬂ”ﬂm’f
Kamrer steht, die zur Forngebung geschnoi zenen G ases zu el neh mlyi’i”/l”l
Fl achgi asband ausgebi | det ist. 50 ER02355634¢BIung nach Ansprachen® 10 umd"™g h
| I, dadurch gekennzeichnet, dali sle eine senkrecht einstellbare Sperre
(21) zwi schen dem RUhrgeffl und ﬂ,er For r ngebungskamrer aufwei st, um den
Fl uB ges 'I%Ei an 'g ﬂg‘%rf‘lib Bd&nhai ter zur For ngebungskanmer zu regein.
65 14. Vorric A h 11_bjs 13, dadurch gekennzeichnet, daB
o BT e e

die Einrichtung Zu on Ruhrem lewelis In elner

Vi'ei zahl ;vq I EP 0 275 534 B1 : - '

c ~15. V%rr?'cmﬁgggﬁ%%gaewiﬁgﬁs’l 1 bis 14, dadurch gekennzel chnet, daBi
ry

die Runhrer el | & S5 ' j
Ansprtl chen m l15, 3%%?@ hlﬁgg%hrﬁggﬂuﬁﬁ%w qug%.@g? e r@%%ﬁ%u‘%ﬁ%%&

zum Zuftl hren von Zusat zstof fen zum geschnol zenen @ as i m Rl hr gef ai

auf wei stro 10 Vohiehtud{riabh Adspiucign AREIB 16\NSpr ~chen 11 bis 16, dadurch

gekennzel chneddtwdngekenazetstingt, For nrgebungskanmmer zur Auf nahne von .

geschnol zenengas Gied Sind Formgeitingskdinrhidr GiF ABinariie\dnS fescithidizemtns GRB | dusl &omi Ridhrgets N

ein Bad aus geswisholezanmbidsbistluln B3B)d aus’ gascretoneiom WeRe (320 af-ugahaeh Wdbsicdne

Met &l | i m Rahgegahimblzébe\Matall dre SUlvgai saemegesdiibizdnen (MBR) (38)1n e FolgbBINgIREABSICARAE I

durch 156 el Sch@ellanteil (B8 gbtenht igt.31) getrennt ist. la Vorrichtung nach

AsprUchen 11 bis 17, dadurch gekennzel chnet, dal das RUnhrgef AS :

Ei nrdcht _unQ%nVO(ﬂﬁQrgzﬂaﬁh Aprichan 186is 16l ases aufwei st. . Yv, 20 19.

~Vorrichtung ridwongekanoxsighiety 1 bi s 18, dadurch gekennzel chnet, daO ein im
wesent | i chen 9388 iogfis Biprichiupgerif?bruiililen des Glasos mwfweitenen G ases aus dem

Rilwbehi®fter in die For ebungskam*rer ausgebi l det let. 25 30°35 40 45 50
65 13 .19. Vorrichtung nach Anspriichen T1 bis 18, _ .

dadurch gekennzeichnet, :
da8 ein im wesentlichen horizontal er FlieBlibergang des geschmolzenen Glases aus dem Rihrbeh&iter
in die Formgebungskammer ausgebiidet ist. .

e
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