,CDe3ed4l 1, B6TI $' 1 CORRECT SPECI FI CATI ON Devi ce for suppl yi & afﬁﬁs melt
via a spout uctlon of float glass The |nvegd5on ates, to a
devi.ce for supgm MHMH@“@ nelt via a gpout lip during pr u%@'d&&ﬁ'Qﬁ(xu
gl ass, said el ng supplied froma glass nelt bath via an

adj ust abl e feedlng "PHafinel to the spout lip and, directed across its
surface Deivide iforcadpplyinigt Blassnielt vRyars @ﬁeqqfectmﬁﬂg) produttivib off ace
of a float bath. It is normal in the production float” glass according to
the roaﬂOQFéﬂgsﬁethod that the glass is nelted in a glass nelt bath, is
~.refined" in a refining part in a bubble-free manner, is hoanenised in a
feedi ng channel between the glass nelt bath and the float bath and

condi ti omgd isehtiordrélhtés thSE Aevice W@ﬁ?ﬁ[ﬂn&%la"s@em%m?ia{‘ﬁ)s podt8
conditioned glass nelt flows at the end of the feedi ng channel “over g spout
lip ontoduhing ipgaildction oh fided glasat saadhglaﬁherrmhtamemggosupplee@lfm ael t
into a glass r s._effect i.n fl.oat bath. acin the | ower
cdoe of “ERSSSHSE Tt YE pReadiiible SredfE cRanday tor ey Bhe L e

properti s in
e e T e e S %“a%té‘é IS ?“’1&25
surface ¢ thédirspoufaceiqf atlonbdpaitht o contact with the glass nelt has
cracks, holes or corrosion profiles, this |leads to surface defects in the
floated glass (cross distortion). If the spacing of the |ower edge of the
spout |ip {0 U e odit&idnh ’bﬂ ﬂ‘oétﬂgliésoﬁ c&% fo 4a8 ¢a9t gtt?sst 0
increasing corrosion of the spout Iip, supply con |t|ons 0 e gl ass
mel t i nt mdthedf tloat that glashaisgenelsertinaa glassersiplmthheisr Gtafimelddcin &l ow :

front flow. Met back bubbl e re. then produced. E 2. In the case, of known
devi ces, TEHRINE QAT i) éo&?b’ﬁ?tgﬁgfr?? ARG s t N UBPERTESCatiBy .aﬁeeq\]@;gnm |y
sl ip- casthaﬂﬁeﬁlaet%eﬂ {HEghal AR RhALG @Bl Bl tﬁaagd%&t ohcysed as
material for the spout Iip is materital I's conp et a equate

product i (rrettmgsoﬂa- Vnsnesgyaxsecmdqaffbertheashapmg)e ﬂhfeecmhdmctmengymr s for

t he spout Duri n r oduc I t| 0| nt corrqsive sses
such as Hb@lt)é?q%aﬁﬂe%? so(t T R S ?p%tlt(in pnéﬁﬁl

al um noshhh?@tt%gilna%ﬁé’sﬂoéthﬁa T Virgg él'l%@lrfg oft tﬁeogtah qﬁt&f gtas%
material 1I's however at nost on y 6 nont At't enpt ave en mad

t her ef or eibdlaresdgffectednicr dasBoahbaskervice life of the spout |ip by using

other materials for said spout lip. It has thus al ready been proposed to
use nol t en- cast rrateri al with 85 to 97% by wei ght ZR02 and to use spout

lips of ‘I‘Pl'ess% ﬂ%&elo%ﬁdét&%é gp tﬁé ?%Rﬁslicﬁ 't?%;t eﬁ#ﬁéﬁé%{ the t %Hc?“' ar
| ow al kal i ne oro i cate gl ass ervi 0 e spout I'p was
abl e t huglswm the surfaeaspnbp&rtmspobxhﬁaspbut liyeae (Hérdhl- 84GdRT fay. thEhe

di sadvant age.of the materj al te fo out _lip t he service
£ o i CRAPirtE IPEEtF td Eolleet Pooh cindyane o Adlitifafhen Bog
consequeRgas. for the glass quali ty (d| stortion etc.). In addition, any
corrosion of a ceramc material involves bubble formati on and the

det achment of corrosion products which |likewi se inpair the glass quality.
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chips in the surface and in extreme cases even cracks wth the known
qual ity dlobéed glays tdres$ dostortijpags. In addition, these materials are
extrenely expensive. In the configuration of the spout lip with a netal
| ayer, the protection of the netal |ayer in particular against the

corrosi onf ge %Egeﬁig‘Gf tieg %@er %@ gesoﬁtrmﬁeﬁt hka%t QAL oARO tiReird aken

into account. Furthernore, must be ensufed 1n the choice of material

for the $heulodti patthas tphebigedueetqomeamrcg)e:bfmmentef thie tspoutdipyr the  of

the SpOu'[sulplp[fy %rc])%d%ot[lg ot rt%teaélalszsiyn%lt in ostlhe 1Jloat bath change, such as for
example the ratio back flow : front flow. Wet back bubbles are then

produced.
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I'f normal materials are used for the spout lip, such as fused silica, Al aGCs
Or zirconium then the spout |lip has a significantly | ower heat expansion
" coefficient than the netal layer. In the case of usage tenperatures of 1200
to 1400C, this leads to the formation of folds and to cracks in the netal
| ayer, in extreme cases to failure of the spout lip. It is the object of
the i nvdmt ithe taspr oflukeowndelevicesyf thdespount ilgh | gormpnisesnditetngsistant whi ch
the spout |lip has ,a . hjgh. te rature resistance up_to | 400C, a high
corrosi dif? SPAteEat el Iini)ngﬁlt’ éH\PaP?%hén I%%e%‘of‘és;ec{rméﬁtﬁ?d@%ﬁ%& or
‘i nteractiQneW-thsi Re I i 14 t et mer.at ure
changes a%d er e{:gsésgg%o@iﬁﬁs%%nrh%%%cﬁnﬁé gist% ngﬁ 'as’gﬁlﬁeﬁ%t‘égi%lﬁzégobj ect
i s achi exedphatebr ddaquate fdreprodnectionrofi soddlimeapldssashdtdféersud isaeeicef t he

‘spout lip, which cones jnto contact with the glass nelt, is covered with a
nobl e, riéErdct 623 Yﬁ%ﬁsa!lorlté’;‘ﬁe?l?o%hprret al layer nmade of noble refractory
netal offers excellent corrosion resistance for the surface of the spout
lip which comes into contact with the glass nelt and hence offers a | onger
servi ce Dutrthgd opradiectd®oubf | hizh Ifneatiﬁgt ifint NéSAEBERIE Hadiesosuistsi a8
products into the glass nelt is inpeded and a nore_ favourabl e adaptation of

t he heatbesgsilicatenglaseesitownis alkalifdnd dics of alkeliymnd e@lomimsdicate f or

t he spout, L] u .atihumor a pl.atinum.al l.ay.can be.chosen for the
recal 1 08 S 8 Be PR B RF h g SMEHE A R P RS el
simlar feetnehlyexpanshois beRavépts CRavdaahiraugd. tHae b mkdQy ab fol ds
and cracks in the netal layer is therefore easily avoided. The heat

expansi oiicEe@$q itheesfryicgr Big af the stovgelipfby oising pahgr roarials forgsaid] oys

with plagj .andy, 109 i r hodi_ um an I Wi_t | ati.pum and 5% by
wei ght oo huBe 1 B PRl dRr REOREe 1 e itk Rl R, et
the pl atwithmeaged 9% tihye wagn@imgahﬁaswﬂgrs@ $poum lipe &t dlals Baiehin ghseous
nitrogen at_a tenperature of 800 to 1200C is fed below the spout lip via a

nozzl e. Wredwelioneof bopesilicais glassesuiinapheti¢wlaralow-edkahnanporasiligateduci ng

substrat | ass 4,0r a_f.lat.panel, display. according.to the float t. hod.
arti col BAEEST AR aRrdsh HB b RBHE Y FaR R e 1 e bieadFA e e
rel ati veapprdrghasicly qay@r%[]@ @684 3wpsT ld)cat e gl asses. A conposition with
55-65% by wei ght Si 0212- 20% by wei ght A1203z 5% by wei ght BaO30- 5% by

wei ght Ba03- 9% by wei ght Ca01- 5% by wei ght MjO1-5% by wei ghtSr0 is

Const r uol i BaAFBer Ot PRblaFRb nb@RCES RIRkTnoBYy s g

surface wéivide iiFe fwhOfis fldhdedandectaeksrosiah s UhtaglesBehtdit afitidatiesi ve
i nportance for inproved surface quality of the floated glass ribbon. The

i nvent i oknP¥regpnaradances for dhgeglass auelity dilistepidenteiCan dnpedition,

t1oat g 308 SRR b Vol o i anelesoPReb e Bldiin  Bie R 0or

bat h whi gbtdtdmans pfbridsion Frdduchs MitichdikdiRiseriamsairitbie glagsualityyh t he
spout lip in the case of a float plant wwth only one stopper in detail. As
t he skel eton diagram according to Fig. 1 shows, the glass is nelted in a

el o L g ST

quantity'o ass ‘e s a ass quan
adj ust mepdladieelyc ol (doressionvweebistahcehbirs i giied seasitive spedative ifo 20 at
the end of the feeding channel 11. A bl ocking device 13 (back tweel)_is

assi gnediemperrturecehaagehafhish temperptueasbapgeatheresidcls YydeAdY t he
supply o 0 e iLp C e | ef: i.n t ed.
As Fig. éhgkﬁag %%%éu%%g%rﬁ§? Fﬁgggbghfigég%%gg?gs%ﬁﬁé taﬁgi¥h§u%§P§gg Vi a
the uppegualide aéfdche &potHe |flgnt2@lass.metler esidiyioad) vhése@ninagbrie gteass
guantity adjustnment device 14 (front tweel). The upper side of the spout
lip 20 i sxEemelEEXRansive.net al | ayer 22. This conprises in the present case
platinumor a platinumalloy. It is secured by neans of platinum or
platinumalloy pins in the side blocks laterally delimting the spout lip
20. The pittaeho@ifiguaitits ofathdoepolindgd witierehyetal¢hydhahet peytedoionodf cone
in contact with the glass nelt 12.1 flowi ng over the |lined spout lip 20. It
may be nilpeimstdl layaTels|Rariicular fgrinat thgacorrosiameofsrerhacian feraning

i nventio t ' I e
componengestS il s HBKEDs, 5k A0 Hs LA 15 BGRRES FRRRERREE. o0
lip 20. It is conceivable that the netal |ayer 22 is vapour-deposited onto
the spout lip 20 or is coated in another manner. The glass nelt 2.1
proceeds into the float bath which is indicated with the initial wall 15
and the base elenents 17 and receives liquid tin 18. The inflow ng gl ass
melt 12.1 forns a glass ribbon 12.1 above the liquid tin 18, which gl ass

- . o - o r g,



The |l ower edge of the spout |lip 20 nust assune the correct spacing to the
surface of the liquid tin 18 in the float bath. The spout |lip 20 can

t hereby be disposed on the initial wald 15 of the float bath. A nozzle 21,
via whi ch gaseous nitrogen at a tenperature of 800 to 1200C can be supplied
to the transition between the spout lip 20 and the float bath, is disposed
under nedt inthbeberburedrir?the CRBRRAGEHdt¥rial f6r BR¢ spotit i ehat Bié Pleat
coating not covered by the glass nelt are protected fromthe reducing float
bat h at raxpsmsien quefficientsi of tihe rregtemabef whenspoet dipwend igf e ametal he
-.,float bath is covered towards the feeding channel 11 by neans of a front
cover 193Y§haT¢ ST tin 18 forms a liquid carrier for the floated gl ass
ribbon 12.2 in the float bath which is made of the initial wall 15 and the
"base el enents 17, said glass ribbon being separated fromthe initial wall
15 of t Hé ridroaal betteriays areitsedl bor e sppowtlip,i gudd asofipsdds edicqmghle®sum

al um nate spinet which |jke the tal |ayer de ,of platinumand 10% by

wei ght o GRTBI T BEnoFiE SROPAUIR BiRS BovBYLIGATYH LOHPR Hsd KRATRIPR,  heat
exchang fenG! 84 n sdihi 1Q6K- 1 S t nﬁ’f&l%ﬁ

coeffi c?ceﬁg&gﬁgure tﬁcgw.te,l%%é% g%%%ﬁat Lr% ;Eg%ofa%ig}g tﬁiga?ﬁg%c, theﬂ?rgst a?lf | ayer
has no fH20@ttiooh400°Cplths bradsr e klse dodmiatics: Db folkl saandxtwettaoits surthace f or
i mproved surface quality of the flqated glass ribbon 12.2. On the underside
of the SP&tRl Jaysrom cyHsE§aReY FQ LR Oht ‘“eﬁB@Pé&lﬂ*e of 800 to 1200C is
fed via a nozzle 21 in order to protect the platinumfromthe reducing

at nosphere fromthe float bath. The | ower side of the netal |ayer can al so
bear a gsis nprer rddgbtte ofi thesirorenhforn iter drevieicei b detite taf phet Rdtiallje
metal layer fromtin yvapours escaping fromthe float bath and fromthe
reduci n JrﬁrH%i G¥Re 1w i dasisee é&ﬁm%a Righ FmpRTRMTEFsigtance

parti cul ggl [ I oy g i splay
Becor di naPt FH207Fea PR ReEropRsaI AaneP faRi} 18 Jelions Bla s AR Itf

pr ef er abhy whdesivbd ontarpatorposithi thre ghisHnielby isveioghsSiDbile - 20&tiby to

wei ght A120s> 5% by wei %r;t 82%30- S% by wei ght Ba03- 9% By wei ght Ol-gg by

wei ght MySIRBTF U Ges RRipgsand gelgagehsng . CPEosioa Psp EGEﬁollgF(hgt | 88$Snel t
via a spQi i p during production of float glass, characterised in that at

| east the surface of the spout lip (20), which cones into contact with the
glass nelt (12.1), is covered with a noble, refractory, netal |ayer (22).

2. Deviceg according to claiml, characterised in that the underside_ of the
metal | aVBiS OR§ct dhiaghigved sseTdEme tontlhe davertionyinhthade a§) l8ast ddve;

(12. 1), | Vi j : ' dj i+ QR dpagr i 3.
bovi ce' acHRSR/REe Ypbll Bl Pni TP EpRAC LA oML PR e Blacf R
(22) conmpoveyes witht 8 mobley redrgdtaty nometal lagper. 4. Devi ce according to one of
the clains 1 to 3, characterised in that the spout lip (20) conprises a
material with a heat expansion coefficient (HEC) of 10 to 14 x 10-6K-1. 5.
Dovi ce agrarslichl Iyl fldictor HOBIETHREIG hiltal Wtdr it ddtrbsith
conpri ses magnesi um al um nate spi nel iC as a thermal expansion

behavi ouresibiarice forattapisentface vhéehe o lipxphitdi comesh avicooontdctt wihnet al

layer (22) mde of platigumandells allOLe serdioc B £55 55 240 B1e O
addition introduction of corrosion products into the glass melt is impeded
and a more favourable adaptation of the heat expansion coefficients is
offered for the choice of material for the spout lip. Thus platinum or a
platinum alloy can be chosen for the metal layer and for the spout lip
magnesium aluminate spinel and thus a similar thermal expansion
behaviour can be achieved. The formation of folds and cracks in the
metal layer is therefore easily avoided. The heat expansion coefficients are

in the range of 10 to 14 x 10-6K-1,



9 the netal |ayer (22) conprises an alloy with platinumand 10% by wei ght
rhodiumor with platinumand 5% by weight gold. 7. Device according to one
of the clainms 1 to 6, characterised ingthat nitrogen can be introduced
preferably at a tenperature of 800 to ‘![ZOOC via a nozzle (21) underneath
the spout lip (20). 8. Device according to one of the clains 1 to 7,
charact eggpd Wit hglatirhurnS d458d10% (He ReQshE LiBHIAim SHAT! Al sOhaer for
flat panel "display according to the float nethod. 9. Device acCording to

cl ai m 8, plahigvemt asnd S84 ynwekght geldchave pnevédvosy shitabie gsasstalilajier.he

-foll owi ng conposition: 55-65% by wei ght Si Cal2- 20% by wei ght A120sz 5% by

wei ght BZGs0- 5% by wei ght Ba03- 9% by wei ght Ca01- 5% by wei ght Mj01- 5% by

wei ght Sr y : ; o \¢ AV RN

tv{ 8q| gbliax? %ﬁﬂc%%gtggf@g? a tlaﬁg%]a?g%%éﬁ (t:@‘f gg?%%ﬁ:%ﬁ%f%ﬁ?%%frgﬁ ggfca] cal
ca] ca] cafleat tatthcgddseahsahitragen] ainlec Bednratyre: of 800 to 1200°C is fed

#$$' (' +i ++++, }xsnid_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] }é%iPEVa;lkeaFEQ]lé I WPca4Fa] ca] ca] cal cal, - "-wy----..Y/ ~///000001111
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u& () - NFglaAg]fgﬁ/@gfl% pang Q%p&az )a_cg:o;[@lr{g to the float method.

Particularly platinum and its alloys have excellent corrosion resistance

relative to borosilicate and aluminosilicate glasses.
A composition with

55-65% by weight Si02
12-20% by weight Al2O3

2 5% by weight B20s3
0-5% by weight BaO
3-9% by weight CaO
1-5% by weight MgO
1-5% by weight SrO

is particularly suitable for borosilicate glasses and the spout lip
constructed according to the invention has a long service life with a
surface which is free of folds and cracks, said surface being of decisive

importance for improved surface quality of the floated glass ribbon.

The invention is explained in more detail with reference to an embodiment

illustrated in the drawing, which shows:

Fig. 1 a float plant for producing float glass in the transition region from

the glass melt bath to the float bath which has a spout lip, and
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ig. 2 the transition region with the spout lip in the case of a float plant

with only one stopper in detail.

As the skeleton diagram according to Fig. 1 shows, the glass is melted in a
glass melt bath 10 and supplied to a feeding channel 11 in which the
quantity of refined glass melt 12 is adjustable with a glass quantity
adjustment device 14 (front tweel) which is assigned to the spout lip 20 at

the end of the feeding channel 11.

A blocking device 13 (back tweel) is assigned to the feeding channel 11, by
means of which blocking device the supply of glass melt 12 to the spout
lip 20 can be completely interrupted.

As Fig. 2 shows more clearly, the quantity of glass meﬁ 12.1 supplied via
the upper side of the spout lip 20 is metered by adjustment of the glass
quantity adjustment device 14 (front tweel). The upper side of the spout
lip 20 is covered with a metal layer 22. This comprises in the present case
platinum or a platinum alloy. It is secured by means of platinum or
platinum alloy pins in the side blocks laterally delimiting the spout lip 20.
The attachment points can be placed thereby such that they do not come
in contact with the glass melt 12.1 flowing over the lined spout lip 20. It
may be mentioned expressly at this point that, in the scope of the
invention, the metal layer 22 can either comprise as above a separate
component or that this metal layer is configured in one part with the
spout lip 20. It is conceivable that the metal layer 22 is vapour-deposited

onto the spout lip 20 or is coated in another manner.

The glass melt 12.1 proceeds into the float bath which is indicated with
the initial wall 15 and the base elements 17 and receives liquid tin 18.
The inflowing glass melt 12.1 forms a glass ribbon 12.1 above the liquid

tin 18, which glass ribbon is drawn out via extraction rollers from the float
bath.
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The lower edge of the spout lip 20 must assume the correct spacing to the
surface of the liquid tin 18 in the float bath. The spout lip 20 can thereby
be disposed on the initial wall 15 of the float bath. A nozzle 21, via which
gaseous nitrogen at a temperature of 800 to 1200°C can be supplied to
the transition between the spout lip 20 and the float bath, is disposed
underneath the spout lip 20. Consequently, the parts of the platinum

coating not covered by the glass melt are protected from the reducing float

bath atmosphere.

The transition region between the spout lip 20 and the .flpat bath is
covered towards the feeding channel 11 by means of a front cover 19. The
liquid tin 18 forms a liquid carrier for the floated glass ribbon 12.2 in the
float bath which is made of the initial wall 15 and the base elements 17,
said glass ribbon being separated from the initial wall 15 of the float bath
by a tile 16.

The spout lip 20 comprises magnesium aluminate spinel which like the
metal layer made of platinum and 10% by weight rhodium or made of
platinum and 5% by weight gold has a similar heat exchange coefficient of
10-14.10-6K-1. These adapted heat exchange coefficients ensure that, at
temperatures of 1200 to 1400°C, the metal layer has no formation of folds
or cracks and thus forms an excellent surface for improved surface quality
of the floated glass ribbon 12.2. On the underside of the spout lip 20,
gaseous nitrogen at a temperature of 800 to 1200°C is fed via a nozzle 21

in order to protect the platinum from the reducing atmosphere from the
float bath.

The lower side of the metal layer can also bear a gas-impermeable
diffusion barrier layer in order to protect the metal layer from tin vapours

escaping from the float bath and from the reducing forming gas.
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borosilicate glass used for this has preferably the following compos1t1on

55-65% by weight Si0;
12-20% by weight Al>O3

2 5% by weight B203
0-5% by weight BaO
3-9% by weight CaO
1-5% by weight MgO

1-5% by weight SrO.
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v 10%& Deviemday suppiyingagiass melt 9@ gpout lip during production of

float glass,
characterised in that
at least the surface of the spout lip (20), which comes into contact

with the glass melt (12.1), is covered with a noble, refractory, metal
layer (22).

2. Device according to claim 1,

characterised in that .
the underside of the metal layer (22), which does not come into
contact with the glass melt (12.1), is provided with a gas-impermeable

diffusion barrier layer.

3. Device according to claim 1 or 2,
characterised in that

the metal layer (22) comprises platinum or a platinum alloy.

4. Device according to one of the claims 1 to 3,
characterised in that
the spout lip (20) comprises a material with a heat expansion
coefficient (HEC) of 10 to 14 x 10-6K-!,

5. Device according to claim 4,
characterised in that
the spout lip (20) comprises magnesium aluminate spinel which has
a thermal expansion behaviour which is adapted to the thermal
expansion behaviour of the metal layer (22) made of platinum and its

alloys.

6. Device according to one of the claims 3 to 5,

characterised in that
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weight rhodium or with platinum and 5% by weight gold.

7. Device according to one of the claims 1 to 6,
characterised in that
nitrogen can be introduced preferably at a temperature of 800 to

1200°C via a nozzle (21) underneath the spout lip (20).

8. Device according to one of the claims 1 to 7,
characterised in that
it is used in the production of substrate glass for flat panel display

according to the float method.

9. Device according to claim 8,
characterised in that

it concerns borosilicate glass with the following composition:

55-65% by weight Si02
12-20% by weight AlxO3

2 5% by weight B2Os3
0-5% by weight BaO
3-9% by weight CaO
1-5% by weight MgO

1-5% by weight SrO.



