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provi ded with reduced th| ckness adjacent to the tube 55 so as to reduce t he
i nsul ating effect on the tube, thereby pérnmitting the tenperature of the
tube to 10 be elevated to prevent freezing of material within the tube.
‘Leakage around the tube is prevented by a water cool er 57 under the bottom
‘sectlon 56 The flow rate of rmlten rraterlal fromthe drain tube 55 is
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throttle nmenber and the tube 55 so as g%éi Llégl the flow rate therefrom A
nmol t én stream 60 of refined 15 mat er F I Freely fromthe bottom of
the refining vessel and 'may be passed to a form ng station (not shown)

where it may RgnshrB&Ssohiom shitieds folameuntl @ 8iSouPs RMEGhnts B3ekdidhefor 9bddSsarns f))pﬁelght of
exanpl e, may RE siASRGEe tratefl (darfl wihl B&S 10 B4R Y IneidREEIRHordd @dsRable8 8% d Ridquate
glass fl S refhing. WRsH opeiatingGh A@6rddies Rith thédprbRhtThvantioh, bwBie B haseel) todSBpr&irablBib
be shaped T fagtidt ke Sodivth siiaid 3d1twi DaiitsdySveap egintaia Wl nthnliRaé1eled yiftamilidi @nd yet it has
refining vessbn dodnd Matreing Lt Vettliyiéritaigl bifeciadi. Mast @eferaisiprifid gidiumt sultate is Liflzed at no
cylindrical shapehahnagsrapéraped patsf sand, e osetialt part beimns partiadarly) gdantggesud exginple.
vessel . The reueseoweifhtiratioe haer beso rdvac dor coditna Gtifatey buet it should| henapparentathaidhey can be
m ni m zed wi tdemarted toc othexr sulfur coweaseloyt molpculaCoaiphtrretips.t Gompleteo alireinptiono platefinipge pids is
hearth type rfeasibjecwithahé pegsantinvantion, aitheoh trgacef prequnts oh swifr ¢ &vpicallyr Rieseeyriy other batch
cont act -ar ¥a Maerialssa abynal pmeynts of HYifurrrRY| e preser een e delibprate ingjusiomed syifupBanpde in
i nventi on. THEB'P?&“ ht -of nolten material 51 retained in the refl ner 12 IS

dictated by theNp eﬂﬂé‘l""aﬂ? defirpentahefferh 6% @stﬂ p"?"ﬁ”’f’%@" g/ass swpiecte, perefining
head due to t'ﬁ%“‘ﬁ'e?f W? péﬁse’tt H%"ef“l° aﬁl o ﬁ de Yf’tc"'“t"b "§§L ?1 "e some

s u t t '8 rpﬁ
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ﬁ; SZ ?:J;F e u S%Z é‘F rjﬁzﬁio r:g %?e oncen % vogaﬂrgona}? qum rcta cess cuum
specific gra a‘dssuc agéu, an tx\b rhﬁk i

o%pp% ts, g?rﬁ g the
at the terrper@,g1 hGall ”[Lt g,,ﬁ Jwg'\g I.tﬁenor% BSdua

of the m ni Mgy %& Jo ntl Fhis &%sekaﬁcoxﬁeaw mermypraésgie%anrﬁsb.cre%na%maebf dnffor
fluctuatiogs bLhifd! HBERSolding HeSrsd fof chetiRalP8finify taidé 2kiscA bin&méts drd16ked Qroduced from
vacuum and t&eﬁﬁaﬁﬁ) r;ﬁresitaﬁaﬁé{englg QWY trbih Qi@ ralvhRatddidis |1, - unfke NAivehtRAS caBbiats MReral
mai [t ai ned S Opatdh Fhatdria@Vd Rdt Prditicet SiBstandl| vBlimésSoff R8sl b prodictsh BoevirD bddatiime-silica
val ve means. g produdtd) ateire rassipRstiuesatyy dlofRidus mafting Proceses 2enEhaiattennd ibg Bignificant
substanti al exRms ohaisighdl réfiging aiay.i sleid peauctsheduldt ihaude Ufldse hebiscanitab@t for plazingotision
det er m nedzsbyopelifys\im buildingydr estidiesee.g hiidat giass)aad chyainve wéra Ke.g.cotties)] Iy euahrpeguisgts, the
i .e., the thrresiddaesulte rhresnt bBpresSercds $M) ia typiaaily emthe ordeedf M2tytweight dand seiddap lass than
rate and the G/t.Ufven phersmidetbetaty dvditionaefiselir efrigpaichd erade (o 1bé balele pt lpash@p2% SOs is
Alter- 35 natsialig|dptectsthén preagaimesiliae olapremedet ned cenerttienah eoniesjousymattarp Elgihaless dor
i f the outl ettanspapsniosicnethzing eapliqations nermallydiag HoreJep 885k SOndn distisstion thersto, soda-ime-
di fferenti e . siiaa glessenep Pe Piofucad prapyoustyy teprasprt inventien 3t dhe &rg%'ew"?%" ilviM 'é H'“’ less
glass is di sch#s®eR% tsigysl ﬁQMeYS’BS’hﬂ’E'a"FﬂéS 'é@?i‘ﬂ‘%ﬁé i‘ib‘le‘"z;?t Zﬂd 1? the
A are attaina

th t | | owe S i fno eli ur e e.
r e|eg{ |evle|C§ Wi "Qfé‘é?g é?da-hg\e-ﬁqn@fgéa's? gnat |s4<fymni[06¥ re{nrheg wi j?fp rE %om ugflsdrgﬁ/ce (i aracter zed as

permit reafsoP Fon of . gases, for reduced f|OM/F€SLStanCE and for
distribution of heat into the |lower portion of the vessel without requiring
auxi liary heating sources. For these purposes, a hei§$£§¥e—mﬁdth rati o of
no nore than 5 to 1 is pref &rr red. The benefits of vagy%m(n1the refining
process arg attained by degré8 the |l ower the pressure, the greater the
benefyt. Small reductions i NaPhESSure bel ow at nosphepihc,dray yield
measur abl e i nprovenents, 45 %t to econoni ¢al |y jUStIfy t he vacuum
chamber, the use of subst antdgl-l y. reduced pressures agejpreferred. Thus, a
pressure of no nore than oneahalf at nosphere is preferred for the

appreci abl es refining |nprovq{0nents i nparted to soda-phigre-silica flat
glass. Significantly greater reanaI of gases is achieved at pressures of
one-third atnosphere or Iessu_é standard cl ear soda-|pag-silica flat gl ass
conposition was refined at an Zabsol ut e pressure of 133 nbar and yielded a
product havi ng one seed perKyUD cubic centineters, whioeh is so a quality
| evel acceptable for many gl ass products. A refining pressure bel ow 133
mbar for exanple 26.7- 66.7 B9ar woul d be preferred t8-Yyield comercia
float glass quality of about one seed per 1,000-10,000 cubic centineters.
Seeds | ess than 0.01 n1II|rn§ﬁQP3|n di aneter are conS|Be¥ed | npercepti bl e
and are no% i ncluded in the seed counts. Nbltlng and fining aids such as

sul fur or T ugr('\élpgn&lﬂ&?léggéntéagreot e(?r}%ﬁxn# a‘ag] s6 Bgﬁﬁg&g Arégnigl ﬁﬁrﬁo@s fluorine, and
bat ches, but RLGHUGRPGENSHDS sBREHHRL LBRMds erMmB aids lhé?, APb& 85PN ARS typB of

exhaust gas f ged §kmssSor AdH Ih&%r@%ﬂ’lﬂﬁﬁ@sent-wfﬁhérc@ eh%d}ﬁénltscb”ﬁ theQbdvE cBiBposition.
desirable, but to attain the highest levels of quality, particularly for

flat glass standards, use of the aids has heen considered necessary.
Furthernore, sulfur sources (e.g., sodiumsulfate, calciumsulfate) have
be:ﬁ}ﬁound to cause excessive foam ng under vacuum Typically, flat glass 7
EPi”’,%:‘M18 Bl batch includes sodiumsulfate in the anpunts of about 5 to
15 a5y wei ght per 1000 parts by weight of the silica source materi al
(sand) mnth about 10 parts by melght con5|dered de5|rable to assure

. . oy oy e




5 been found that refining is not detrinentally affected. Mst preferably,
the sodiumsulfate is utilized at nci_:t f:‘ Wone part per 1000 parts
sand, with one-half part 'being a particular advant ageous exanpl e. These
wei ght rati os have been given for sodi um sul fate but it shoul d be apparent
that they can abfedt GNoi@E tiehds Bedt BiRed by hifelioatS bk SEife. ibatobrEmsHoA ki)W btk erized
ratios. CoRp) méduebié Bhélaisiciin 6fidd Mbt MibRGd Midlsurfase doRiRd &iltR Ybsk dntahRaP RSS!

i nventi on, #pichUg pieter EdiBatagiERs MbsS a® BnGUEdnténtration of WPba3a.0.05% By eRRAL in itk BétH&r
batch 10 nmatcens bdioy the strfead thahwadd in apmachivih &b taLBdcause niwyflobicprineass @1tdils @ raativehf
no del i ber alge iscatsl aastingous ofettisgifufnace of shertype ehat conbvdntiorialyt atriploy\eigréficgm edhount ol sulfur-
det ri ment al copfainiag trefiong pldg.sfogtadlassrie geardcledzedoly ginamen §@bhpacengetion higiee thaa dhesam
refini ng medisryebed fbovefor wersilidarplass inj agnerdl aEnetefors figab aipss. refiedeyy the pregémbprocess
vacuum t r eabaviegtesgtias 0-pish 8Os ovavld e distingriphed fiom eonyentipnal caremersipycrypileble floab Blagshe
gl ass, suchMeghfqat gjpssdalls pitindthe ioliwing compesitinRd 9BePScan be 15 di stingui shed
fromthe™sane type of glass produced by a conventional comercial process. .
The vacuum treat ment heag,been found to reduce thp-mgngentigid on of volatile
gaseous conponents, partizcul arly the refining aids such as sulfur, to

| evel s | ower than the Qilibriumlevels attai nkz-Mi th conventi onal
processes d ass producéd in small pot nelts or the like is sonetines
reported as having verGOlittle or no residual re3+lfing aid content. This . is
because non-continuous nelting processes can provide |ong periods.-of time
for 20 refining, theM@y ‘avoiding the need for ¥tenical refining aids.
Al'so, small nelts are often produced fromchemcally pure raw materials and
from oxi dg raw materi #tle® ghat, unlike conventi ont2 car bonate mineral batch
mat ecival s, do not produge substantial vol unes of seous by- products.
However, soda li me-si 1§2Pa gl ass products that ar%qmass produced by
continuous nelting proﬁceéses are characterized b(y significant anounts of
resi dual refining aids ®28ach products woul d i ncl udle gl ass sheets suitable
for glazieng vision 25 openings in buildings or vehicles (e.g., float

gl ass) and EAGAY M8 tradd@ botsP substandd®@inby SSgresehl such' product s, the residual
sul fur cont entaeByiPihe YSRARS oPtd) pratsireli YaribEdinbits @Y SR Pbeicvariaghs 3ndpresent
wei ght and a@heiand asscididdamninGodiffuous\HRidessbe bt mdkind Qids$6r 1Ad fkepl dhduidtse @fdent that
sul fur refi finREntfbdls refnineratiohs EURI dMdlgai at @ast bapmsds the bBHts bethe presedt applicaohy
detected® n a soda-line-silica glass made in a conventional continuous
nmelter. Flat glass for transparent vision glazing applications nornmally has
nore than 0.05% [err]. In distinction thereto, soda-lime- 30 silica glass
can be prodQe®s conti nuously by the present invention at the preferred
vacuum I evel s with |l ess than 0.02% residual [err even when rel atively
smal | amdunt-s Aomethag fﬁrur'eimfar\ﬁrqﬁ'g'nap'essamt%érqﬁg’ter R by Bregkcing el op e @terd and
descri bed abovefiningihe meliens metedgh ing2 frtber (siep pithinAdpfining veRspli (17 2o withdrawing dhedrPiet
sulfur is bei er’r‘%!dl’@m ‘bﬁtmt’h@”I‘SWrS%%" qsigldn the &ofinifg Y§§58ho del i berat e sul fur
addrtron [er 'Iess t han 0 0050/ re attain

54 °Bh

aterial TO a subat heric
E Od‘a?l/l I mﬂg si ' % 83'2 j:fgthca8 q“‘é Fv:}é: in\aﬁe refining vegsel %9%0! %sr
e characteri oam moth oQé’XSma ’(QT] r :
70: 74 40 [err 12-16 CaO
8- -12 45 : 2. The method of claim 1 wheMAQ\e molten material is introduced into the subatmospheric sQ:‘a& (50)-
[err] ' through a valved orifice (44) abov&te 1ek&of the molten material (51).
0-3 BaO 4 0-1 Fe O

0-1 2 3 55 §MBhb mRINBIUScRINDT wheiPha RitsSof MithdPiwaris corrblien | i Guti8i dihﬁcenmanadss,csstse')
present. Arsenic, antinony, fluorine, and |ithium conpounds are sonetines

used as refiunimg mRinGE of olindl 1 fvasrbif tressporetyirobgh thie baig todolien ateria (&1 )jprredpirghtiydnsa
A sheet of fl osticaybiestiontiwaal tholbtdien of@phdedgt commer ci al enbodi nents of the
above corfposition. 8 EP 0 231 518 Bl A sheet of glass that has been

formed by tBe The wthoqbpfcm'ms wherela. the subgimpentierisrprepsire isotmar thansonerhal afcatragspheds
measur abl e anowesswe.of tin oxide that mgrat ed into surface portr ons of the

gl ass on at | east one side. Typically pi ece of fl oat ql ass has §
concent r gt i &n e method efplaim §, WISIRTLY e\ﬁ}éfi p'leﬁ" PrRRSU;is wihi pper porton of the vessel

{12) and the pressure at the lower portion of said refining vessel (12), is at Ieast atmospherrc

7. The method of claim 1 wherein the subatmospheric pressure is no more than one third of atmospheric
pressure.



m crons bel ow the surface that was in contact with the m
float process entails a relatively scal e cont '] mmg%‘
furnace of the type that conventi oﬁglolzfl‘ggr}gt%(}ys significante ano I"l

sul fur- containing refining aids, float glass is characterized by m nimum
[err] concent shadticofssshinag harbetahamtdweﬁae toft prbesRdi.Alemed bmoifAdayis chiReclilelica
gl ass i n(ggnessalable bineunes afrie oxibik Gt mirassintoeduttivdtholignd fTahgIgIRS ntat PaQ GRS Side.
havi ng | eZwidaihas pBcd) 80ficaegiags has LndSne cdhehiratign ot tcidast 0.05% by rweight inaha first few
commer Ci aicyengabeibw el sertdck ozt wgé irssontabibeith thé diat Beghuss shef fimhl moawiss bntails tahrelatively

f ol | owi g lame seatestoniinoeus| metting g.e@ce 90h¢ type that conventionally employs significant amounts of sulfur-
72-74% bycqngirgqgtref[n@g rgds. float glass is characterized by minimum SO; conggniratipng Higher than those

CaO discussed above for soda-lime-silica glass in generay Tj)ge{q@oﬂoat glass refined by the present process
3-5 [err] haying less than 0.08% SOz would be distinguished from conventional commercially available flogj_gjass.
[err] Most float glass falls within the following composntnonalgar_pef err]

0-1 25 ™ol orants and traces of other substances may be present. Although

t he description of tslmzpreferred enbodi ment s am-74@nkey ekighre advant ages of
the present invention are associated with continuous processes of making
glass or the like, i¥aghould be evident that nbi~léontinuous refining
operations could also gain at |east sone of the benefits of the present
application. 30 Cai®35 1. A nethod for nel t&d§ and refining gl assy
material or the I|ke by producing a nelt of the rraterlal and refining the
molten material in a*%Urther step wmithin a refidng vessel (12) and

W t hdrawi ng t he m)ltg material fromthe body (45_? of nolten material in

t he .refas ni ng vessel, aracterized by, 40 am ng the nolten materi al
as i*is introduced- f( 0 a space (50) maintai ne&i at subat nospheric pressure
above a body of the ndlten nmaterial (51 )within the refining vessel (12)
and col l apsing the fgaginto the body of nolterpipaterial (51). 2. The

met hod of claim1 wher&i3n the nolten material is introduced into the

subat n8&pheric space (50)- through a valved orifice (44) above the |evel of
t he nol t eBowvaktEiidalacds ol yther 4BostancebliaytRitgisdentof claim 1 wherein the rate of
wi t hdr awal iAghdugH the Qlebatigtidayof ahe preterred efnbatimenesaarel {odie, of 3i®, ad¥antaged of Thaepresent
nmet hod of ingdnfidnard asshaated witt cantir8pay protdssesud imaking glaeglyr hé likep It tsbouldried evidead that
(51)is ggﬂr eghemwhtinans Frefiningrogeratierstdogld lalsol gzie attiéashsome\adithd bededits loblbe piesant adfplication.
wi t hdrawi ng. 50 5. The nethod of claim 1 wherein the subatnospheric
pressure is no nore than one half of atnospheric pressure. 6. The nethod of
claimb5, wherein the subatnmospheric pressure is within the upper portion of

the vesseflass (12) and the pressure at t he Iovver portl on of sai d

refining vessel 12% i s at |east at rms ri ﬁl h ol
wher ei n .t fre ASG‘B'Q flipg and Pfé‘én&ﬂlaés‘f E‘a ﬁb ke N ecxz Al o lat"n
at nospheri ¢ f"é’gléf en m gh @Y‘g V?ss gsa"?h "9 . Tpte

g e %°é’¥, ff m°te" miagng% e ref'""r‘rnget T tin) is characterized

urabl e af arrl\‘lln ﬁte moltge!\ gna(?é gs h@f thB‘dQJeSt lﬁtg A j%fs(% frﬁ‘&rﬁatrﬁ?—:‘gr at' Q9§m9§(phén@e

9' as on at oft tnté;e h.ﬁ fitdg etaﬁaz g% anap§n@%
concentrati qganfp ntoa,te to@?‘ mdk first few mcrons bel ow

the surface that was in contact vvlth the t| n Because the float process
entail s azf efratrhedl Yt Saiml kGRS H3 InPreDmbtb it BUSodBdek iifkgthé Wibatpratic tdaee sPpe
t hat conventthighld viivengkicy/@4)sbgmithd 16@nbs timoleh snagkialgsl).f ur - cont ai ni ng
refinir§ aids, float glass is characterized by m ni nrum S03 concentrations
hi gher than TrHaemthod bisiirs 3 edieraip checratb ©f withddavall is pantrgliel ibg qutigl ifiee inerng E3e36a$7)-
Therefore, float glass refined by the present process havin % | ess than

0.08% [ er #] Treuhathobef cléimtli whyrsinstreasportrteypygb dirp/kady icomealten @aiere (TiaPregoraivaaly Bl e
fl oat 95| ass. vertical direction toward the location of withdrawing.

for nmed by t at‘?'ta

5. The method of claim 1 wherein the subatmospheric pressure is no more than one half of atmospheric
pressure.

8. The method of claim 5, wherein the subatmospheric pressure is within the upper portion of the vessel
85 {12) and the pressure at the lower portion of said refining vessel (12), is at least atmospheric.

7. The method of claim 1 wherein the subatmospheric pressure is no more than one third of atmospheric
pressure. ' :



Most float glass falls within the follow ng conpositional ]
72-74% by wei ght [err] EP 0 231 518 B1 a”umﬂmlﬂﬂﬂm'm’ B
CaO ) 8-10 Mo

3-5 [err] 0-2 [err]

0-1 Col or ant < affip PR M & (MNP SIesHERE thpa§odp & ppites éfrﬂe"a'Aﬂ)r?bﬁ*g 1plevayen of
descri pti or_of eraﬂ?'e?@ﬂ?agﬁt%ﬁﬁﬂ? REFUS and sore of the advant ages of the

t t t f
b the. 11 kg, ¥t T8 ﬁsfc%wa’dﬁ b RSSO RET S FefPRRG SBpc e shioem

coul d al so’gai nPRIFEaT Yome of the benefits of the present appl i cati on.

30 G ai ms 35 1 e%%%%f%gfo?glﬁ%l&w% thg a!e lﬂgngﬁja .erial or the

| i ke by produ0| ng a mel erira I ni ol ten materi al

in a further gieg M@tﬁ&'d?aﬁ\s &Gihd aalmgmﬁéﬁﬂ.er&at& neﬁ@fmweﬁm BR6biuE 4oy iRkng The
material f1omtReREGY a(dst)cneHhbei QY d) &Ra WEHUEHN Sherbi phidF maifidid1id1h Wessidiely melted
characterized byowahioleNGraihii§ HEDAdWEHle FRieRd! liRludif§ uhtheltbd paritics A6l W Gs8&bnkl Rhdnbdr (11).
space (50) Mai Nivdrd RBIRS ofthd pAriBRNE Qlissntiblly complelice SridliiaBsingeY ehairid) @d 18 secbhe
mol ten mat eri al clamber)(¥) tdthdrefidivgy vesdel (12)Rgerd @3sSiefine§.12) and col | apsi ng -t he
foaminto the body of nolten material (51). 2. The nmethod of claiml

wher ei n the mal Tenmetaddesfi cdim i1$ whateinOiblel ce@rial 14 pestdaciragruthatiirsb sigimbed (1 0)stp digeesecond
(50) - through achambsrdth) aird tbrinpepatird 4 1280 3/@200ME) th ¢326[ C 2RO e nol ten materi al
(51). 45 3. The nethod of claiml wherein the rate of withdrawal is

control | ed by!3oiitd methagrdf fclaioe 1 mehanein hg Batedg is papyed frpm tifhsecensh dhaibe 11k fodhensefining
wher ei n t r ansporessal H2al § femeratusorporester fen {490 GEd7ed iFal (51)i s predom nant |y
in a verti®al direction toward the | ocation of w thdraw n

met hod of cl affmme RABAdeef Fiai d 1 sherein B FRtery! @"??@s%ﬁeé*’ﬂds“%@b%?‘é incf d?f fighted
hal f of at nmosphB¥tiqes and sufigient regidenpp ime s proyifed in the sgeppd-chamien (14) 1 p?'ﬁ‘ét ssolution of
subat nospheri c P oYU | s vm thin the upper portion of the vessel ,

(12) and the sur ower. par I [

at | east af Epﬁizlabletg;od: f ' < lﬁf‘l 14 w?%%'?i 9\0 fn'gat nal i Lia§e% lﬁj thre“:\staéoE(l}[I gﬂg\égrs(?ﬁés e Iperaﬁn%
pressure i s no fror H‘n 3ne third of at rmspherlc pressure. 9 EP 0 231
518 Bl 8. Thegmgih gh fof%‘aﬁﬁ A ¥n ﬁrtr%' ertalh‘tnemgéﬁé% %e'd'hs§ R&oLREased iR fefiing
material (51) afel @of! evation o rawal 1s at |east atnospheric
pressure.  The nmethod of claiml wherel n material that is newly foanmed is
deposi ted ontg, gndRsHodPbt didtA M Swherein the baWH Rl i Qafifddkly hblted Td) ProBlts OEbngparent
any of clains 1sdda-ife-¥itargRbdprbdiet Wb lalididg haérag thatderve Bamarty Glréimimg aitld. The
‘method of any of the clainms 1 to 10 wherein the nmelt of the material is
‘produced by hmatrher@ethdteofldlim 17 whatekr thé Imaienal ey mesltedis andadimesili®y glassdand the batch
renderi ng ssher ematelidd @b ferrad e fiat hatnberd19) wittcosyflirstoarte/asragbiinind ald|inavednoent o gleater
drai ning the fl thasbi eyuivaiere rinaunt ofrPadadslbingeian sasiiunesdifateaper 1G90 @grtsthy weighicd giling source
“chanber (11) wheweriatel ting of- the particles i's substantially conpleted, and
passing the material fromthe second chanber (11) to the refini ng vVess
(12) where it19% dppagtusrfergmelting ang gefining glagey Meferialstor thealikp oPPPLHNG: & firs! £ bef (1° 15)
materi al i € pas$einofmesns RSO Meats baigh paisial W?%e gopgitian 2pd) a’EH&% ef'ed
“at a tenper at ur &2 mai) (8 ?U@“‘Eée‘?'bu ")

W, Ie ¢ |t|on
clai m 11 wher ei ﬁdﬁpﬁ’g t?réﬁ"%‘?'q p liowe 5 %T s&
refini ng vessel x t|a ée,rﬁ fé gh i sgtt e hi:.b?% atena
adap to receive { eal enal rom e sec nd c n uppe d and means (55

45 56) to drain material from a lower portion of the refining vessel (12)
characterised in that,
the refining vessel (12) is at its upper part provided with means (52) to support subatmospheric
pressure within said vessel (12) above the compact body of heated material when the apparatus is in
operation

50 ‘

20. The apparatus of claim 19 wherein inlet means {44) are provided at an upper portion of the refining
vessel (12) adapted to pass molten material to a space above the molten body in said vessel (12)and
outlet means (55) are provided at a lower portion of said vessel (12)adapted to pass molten material
from said vessel (12).

55 ) :
21. The apparatus of claim 20 wherein the inlet means (36) has associated with it means (37) to controt the
flow rate of molten material therethrough.

10
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14. The method of claim 1l wherein the material entering the second chanber
(11) includes unnelted particles, and sufficient resid Hlmﬂmﬁ“ i\ ded
in the second chanber (11) to permEPnIQSBS)i&Bi on of tham

The nethod of claim 11l wherein the material is heated in*the secdnd chanber
(11) to a te erature suitable for refining. 16. The nethod of claim1l
‘wher ei n t-RE> o\ PRRA SR whorely the glle 1“%?§§ (§5xhag gesoripied berewith mepng RS, 59) to
refining vess°81‘"°(T2f'°w "8t of Poltedmatepl tredTyeN ¢l ai m 11 vvherer n the batch

materi al i Sa. c‘%ntr no ans

gl ass pr odfet’ Wt %%\?ﬂm n% ﬁ%?"é?‘g ‘T?m'"q r‘?ﬁ?e' éé’r‘% ?5?'5 i”?rfca'aﬁgmge ”Fﬁ'ﬂ'f ng
ai ds. ﬂq erhggﬁﬂféqrs%t‘ CIQR?SWQ%bV@eﬁe%‘QEOf tlrb et{m\% %gésgl(wl? %I ngg?o%eih% eﬂ/e trﬁme rts

soda- Irne SI'l ass erral's”are ThE 11T st
chanber (10) mnth a sulfur source as a refining aid in an anount no greater

than an eqsy, ab §fHaraREBHMim 99 wierdhhb Fefifiig W@éeggé) rr%ﬁ?lgéstﬁrﬂas':‘-b’dht ah&udRgs. 1000
parts by, wei ght of silica source material Apparatus for nelting and

refining gbeasivy appatalisiofidisim @5 whddin thb KiBoudGOPAVIded itJcookhg flebrst(4%; hgnber (10, 15)
40 having nmeans (22) to heat a batch material to a flowable condition
and means $2Wse bOélingthéd df acyed tiaiend 1ha 8 proaiics faisada-lind Bica dias edmipastngdi r ect | y
upon attaining the flowable condition; a second chanber (11) adapted to
receivert he |liquefi eg1b tch material (28) 7{)Lrpm bEecbhtsby chaybee (10, 15)
and adapted to substgntr ally conplete di s? g i on of pari’r cles in the

| i quefied materi al #a% refini ng vessel ?I SL’ adapted to receive the
heated material fromCabe second chanber (18}12at an upper end and neans (55,
45 56) to drain Haperi al froma | ower §O§t| on of the refining vessel
(12)_ch&t acterised i hat, the refining v (12) is at its upper part
provi ded wi th neans 65%))3t0 support subat nBspheric pressure within said
vessel (12) above th$ gonpact body of heat gd materi al when the apparatus is
in operation 50 20. Re apparatus of claim 13 wherein inlet nmeans (44) are
provi ded_at- an upper 888rtion of the refinifAglvessel (12) adapted to pass
molten faterial to ars @§e above the nol teg.pody in said vessel (12)and
outl et neans (55) are 3 vided at a | ower portion of said vessel

(12) adapted to pass nolten material fromsaid vessel (12). 55 21. The
appar at us of ralify & rdéduehe £ suluidoetaining esfiniig aRSin (B6ImdaaSlessSHAET DA B@ight pdrcednt
means (37/) toneasumédalstzhe flow rate of nolten material therethrough. 10

i 22. The apparatus of claim 20 wherein the outlet nmeans (55) has

associ at ed2a e ewd df klaimeTnvdeeB e tH\)compositiontonsidts esbrntialty ofy r at e of nol ten
material therethrough. 23. The apparatus of claim19 wherein the refining
vessel (12) is ‘gener ahIQQ cylindrical in cot-7gupatricent Sy24eifhe apparat us
-of- cl-ai m 23 wherein tWer ght of the refi ry Hcles vessel (12) is no nore than
fi've times its width The appar at us of cl'aim19 wherein the refining
vessel (12) includes @Qas-tight shroud (481210 26. The apparatus of claim
25 wherein the shr oudq& provided with coolguoyg neans (42, 43). 27. Use of

t hé_et hod of any of 2%3rrs 1to 18 to pI’O%LI_.CG a soda-line-silica glass

conpri sihg: 15 [err] oS . 70-74
-percent by weight [eJd : 0-3 . 12-16 CaO .
8-12 20 Bal MyO -1 0-5 A1203
0-3 K20 . 0-3 Ba(g o 0-1
. . Fep03 0-1 '
45

29. The use of claim 27 wherein the SOs content is less than 0.005 % by weight.
50 30. The use of claims 27 to 29 whérein the glass has less than one gaseous inclusion per 100 cm3,

:31. The use of claim 30 wherein the glass has less than one gaseous inclusion per 1.000 cmd.

85 Revendications

1. Procédé pour fondre et affiner une matiére vrtreuse et analogues par la production d'une masse fondue
de la matigre et I'affinage de la matigre fondue dans un récipient d'affinage {12), au cours d'une étape

11
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2% [err] 0-1 having a residue o
sl f ur - cont ai ni ng refini ng aid in an anmpgyg 2§1e§|§ han 0.0 mm “l
30 nmeasured as [err]. 28. The use of claim 2 vvherel nH 'lﬁmﬁnm

corfposition consists essentially of: [err]
percent by weig [wpm@lénqn}alre et le retrait de la matiére fondue du corps ol 4 3a6n£§Q51) de matiére fondue dans

8:12 MyO ", le récipient d'affinage, - 0-5 40 [err]
0 3 [err] " caractérisé en ce due 0-3 BaO
0 1 [ or r] : on fait mousser la matiére fonqye B 09 intrPeiustiqngiansodn asbave 1150 Fnaintesy &iune pheesion

[®Brr] content® is [Msigue fdnPressionatmpsrigriqiayigessusyiun cpine owmessefle gltiravionded (§1bdans le
29 wherein the gl &SPeRbdafinage (1Pkehon He'4faEenla orsse Pans lorermscau 14 @@sse #8 matidre fondue
The use of claim )vvherel n the gl ass has Iess t han one gaseous i ncl usion

per 1.000 [err]z Ige i ca 1 c;.caf' F,our fondre et affiner

E l une
b }lgo Ue,bpa intrdultda plfhen fendy® dqng l'espace
E: : b:: 2 \ellt tr ?;fsfel ?ﬂalc%enu SOl:?’une rEsngn Jig] ?’ a pd%Sﬁlgn ﬁmﬁp |ﬂrﬁ @wtpaaurh?rw?%%&ve (44) au-

nle S*

(12), au cours d' une 6 ape 1 l318 B1! *

M
conpl 6nentaire gt pl@Rsdselivaht |ad@vénacm' b I Gl HRE UG él“a% 47 fé Igewtles%e RS #fait par
(51) de matibre fopEMREdRRNFun dispositit prévu suIr @onﬁ&caegbrﬁ@{% [? caract6ri 56
en ce que onsyfait nousser |la mati bre fondue a son |ntroduct|on dans un

espace (50) naift SRKsdd sUidt RI&B8diconD, caractériés¥n@h GRUE ﬁar@pdrtéh &S B cBis ou la masse de
at nospheri que, aund@se wAdW' (51) sCAERS, wmm&&eMIdm&Isbmua ABEiI® vdrihb v88Mendkdht du
réci pient d' affinageit(12) et on fait s'affaisser |a nmousse -dans |e corps ou

| a masse de mati bre fondue (51). 2. Proc6de suivant |a revendication 1,

caract eri se. 20erb.c@rogété subanti lat recadicdtiol a, nabdidnsé ef @achue I8 Finssibre ypstiedre 20 la pression
mai RLenu sous une apoeméiique nestipss supérivered 14 moiflr degsitomessibmatspdpbériqoaie (50) par

un orifice a valve (44) au- dessus du niveau de la matiere fondue (51). 3.
Proc6de sui vant$-| grorédgesviyprt de i reyendicationn p.aearasiérisieerc e siwe dpuorebssion infériglre 3 g pression
vitesse du retrai BtMgsANEYauUp ioee A lecnartie sweawrﬁﬁtsm@w (1) 98 feorressign dlaris' lpparife; 'Q‘Eﬂeure
de sortie (3%, 36 @wy'emﬂffﬁnagemr?@eteae gl AUMRINE Cgaip & la Prepripn cimosedrique.

caract6ris6 en ce ue l e transport 3 travers le corps ou | a masse de

mati bre fondue (‘5 %Tﬁ eei“f"é’ét'ﬁe'e"eﬂg" i bF@a“per'BedB?ncﬁa‘W?éa Reaspiglh infiegieyp 3 PigRSion
verticale vers | PROFHAUR [} o3t £ps Spfrieurs gu tiegs dadp BEE8 aE’l?FRP&'I‘ﬂ"eI a

revendicatiop 1y GaLagleti s QlGare LA-Be%i e o $ ragne arsda corps ou Ia
pressi on at mOspRGLL LS g\gégf (i (V) By oo Eg Eod ac?gse Sonl o %Aepgue

at nospheri que. roc ul vant a revendi cati on
ka presssion i ra‘ 6 ot Sk b 1RUCR TSI 1 AR G 0846 FRDRBoE HSiatsfd RS hbelloment
Juperieure du rechpiLEburLdehaskh ¢ ﬁno&%@ﬁé&l&l@m@ﬁ?&méeﬁ partie inférieure

du recipientyd af finage (12) pr6cit6 est au noins egale a |l a pression

t nospheri que. 16, PRESYEQGGanBEnY §ificohdiie bEVIBRAICASNs 9 8lcardeBFisEn @6 G8EIa AAISHE affiés ost
"Ja .pression inf6riggwne. a | a pression atnosph6ri que nWest pas sup~rieure au
fGiers de la pression atnosph6rique. 30 8. Proc6d6 suivant |a revendication
4, caract 6ri se 1nPesdsaivdnal'ype sEdondue Qies rer:eagimm&a!rmd earanpiripSerote duidn PRBGIIa tasse
fratN-Bre fondwe (5ondwipurinvesion ddla meldreapar lecshbufiage dEDa metidegddne uge premPreabaniae (10) et
at nospheri que. 9. I'nptrqgg@ug@ densi Gedtntchrabre alpemafiprentvitrifieblel, ouc premdtes rdage ue dtat duide enais
f' on depose | a naincomridtemant ingvp IkMecuationedet la matitses Buidoyy comiisties perticyies mofpgdues dans
pr 6al abl ement f or HEFesecEWe gpmbrsy 686196’"%‘?‘?)@?(S"PS'W"HEIB‘F'%WWG@%S ot le passage de la
revendi cations . 1Matitge dela segepdsicharpprefi dange Ecipignt dgffinage &1248ans fegee! esfaffine.

45
12. Procédé suivant la revendication 11, caractérisé en ce que T'on fait passer Ia matiére de la premlére
chambre (10) dans la seconde chambre (11) 3 une température de 1200° C (2200 F) .2 1320°C

(2400° F).

s0 13, Procédé suivant la revendication 11, caractérisé en ce que l'on fait passer fa matiére de la seconde
chambre (11) dans le récipient d'affinage (12) a une température qui n'est pas supérieure 3 1450 C-
(2700° F).
14. Procédé suivant la revendication 11, caractérisé en ce que la matigére qui pénétre dans la seconde
56 - chambre (11) comprend des particules non fondues et séjourne dans la seconde chambre (11) pendant
une période qui suffit & permettre la dissolution des particules.

15. Procédé suivant la revendication 11, caractérisé en ce que I'on chauffe la matidre dans la seconde

12



| .
du Jverre. 11. Proc6d6 suivant |une quel conque des revendi-eaticons 1 a T0,

carfact~ri s6 en ce qu' on produit |a ngs§93f81g g1 fondue o W
mat]li bre par | e chauffage do |la mati kre dans une prem kre Im Gﬂe“T
| *t{ntroduction dans cette chanbre de matibres vitrifiabl e eses*
darjs un et at fdhamicte (11pa eneitenaraplretaevapait afi'effiige. | ' 4vacuation de la matiere
fldi de, conprls des particul es non fondues dans une seconde chanbre (11) °
ou [on par acHBvRosdhsgivantdatsrandication Gt iceractétieé epag tued'ah e'sugatentt @agla soméretucaidbale
mat'i bre de | a deenndres eréainanbd'¢finepe H&ns | e reci pient d' affinage (12) dans

| equel on®l'affine, 45 12. Procede suivant Ia revendi cati on 11, caract6rise

en ce que | TErPreosd syivgatslarrevendieatien Bt ccappatérisd 95 esnpuer Bonciih fi9pie 6(“1@)"‘"&8!?1@4"&9
(fonde chambr @ g%" ﬁg&'eﬂ?ﬁ@ ROUQRIGNK (U0 VRITERE SP “Fieo genspjouisr dBpEeEs ag soment
so 13. PrRsoerplemettiApdiyats S 48%endi cati on 11, caracterise en ce que |on

R P s yilita R ol et d B
B 1 B oced sew S sea t%tfri o1 E il o EJ obtion o
m‘:tt'l & e qui é@, fs

parties en
particul es no

dgg Hg@,e u,g@;,é)g,fcge anesux %nlsggggﬂg n‘gre 1 pendant une

p6ri ode qgyli sufflt & pernettre |a dissolution des part| cules. 15. Procede

suivant | a reVAREICL @R Brkie &RFASIRS MBRRNiHBOIEEISR drenfidtes; B@bifaloguek BuNBivoRAE
darjs | a SECOHde& BremisreCehamibie €100 18))compdta vn QAERESIRE2dY Souf SHAVIRN 8 malisre vitrifiable ou
| " df fi nage. S prémierPr@6esl GsstivicRnét bnddisguien @rC pdul @haclek; la Gikiere v of prefire
qud |' on naugnndiés 28Sdd Eottb @APEHTA Hidc@mghtdpats QuBle ¥4 piresnta B S'élatfiuides irai ®&dnde
d affi nagae ( 12¢hamige 1) cdAvar@fCEs resenolr aa inalitte VieNigaed o prlein@re ligliéfiée 428a ploGanirg aledin
ce |gque |’ on f airémidre pitimbredtD, 8ot canvenk Arkeadisseluiion\sprisiblefmeativbmpiéte dp pativiies prégpoes -
obtjeni r un verdaps Bemaidngdigediideret sin| réiient slaifinage OiR) exonvgrantrt reeavels lagpodtiers eahousitie
prijnci pal ementprefersd dey lingesonde shambiagt) a1@e S@Smir BEGBEre sl upedisositd (55, 56) pour
revendi cat i on PIfevercigiametsre wtis 4 upeepaiedniérigurngl rasivientflAfinpoediP)f ai t f ondre est
un-jverre e sd@t?étéf@ﬁama silice et on introduit des matieres vitrifiables ou
prem eres dans® Iegrjspietaipge HRLH Py @) sae‘??”ﬁt?H%e”F‘éPPrg’s“"a‘ﬂsF’Bﬂ'é (32) RPE Supparter la
sodfre servantPgs tﬁ(?ea’Fﬁé & REEEPR, SP“ 'fﬂ”ﬁﬁi"gﬁ ARSHF PSP SBI™%F a
quantité 6qui v%ldéﬁ? @@Pﬁ%&%mﬁtm? %ﬁeé °’fﬂ5’? PEre! orf'P%Pe de sodi um par 100

parities en mat i ere sour ¢ CE: oo Dok L RaAr
forer o Al %Q% e e it
o

conprend S un rE,g f

chauf fer une ?ﬁb I Qe tsrte,r ts )'9 ﬁaneqnfateﬁmo%rr@c.tm i@ {cBve Anps es ssbiflc
di sposi tif (27)ai8e%Wnd RVAGHE bu FipiehtRi2) Bletit | trifia e ou premere liquefi6e
(28) de cgtte chanbre directenent apres qu'elle est parvenue a .|'tat

fl ui de; unezg eﬁ@%ﬁsu&&tt la reveniadiiBh 80, (cdrdosrie® BN 88130 le @lsb&ﬁewéﬂtfée (38) e¥0bdsBdieca un
vitiri fiabl e ougifbaiiiaey & rbgiape @l b dea&).erproammamerde dispositit @eAr@s.e chanbr e
(10, 15) et convenant-a la dissolution sensiblenment conplete de particul es

pr Gsent es dagisAdpateinaivre lereldndicdibh B caredtérisé en 6 duei @ disposititadef sortia ¢i6) ¢st 23socié 2 un

convenantwa r edisposhif (58] 59) derégligeaiuckibivdef la-mairafomine Atrae 16 dispeibicladertic hanbr e

(1 a une extremte sup6rieure et un dispasitif (55, 56) pour pr6lever de

| a fmati ere &3.pRpcdié sdvaghde praendication ntos IcpreciFrise AR pa G e FciPgnta f'pifineagy 413 1e3Y de
l car act 6yopfiguration cyligdfage gansispn ¥ReMRE-af f i nage (12) est pourvu, a sa

par‘tle sup6rieure, d' un dIS ositif r SuUpporter
i nflri euré 2% %PPHP'E:%@’F’&HF‘ ?’gg’ti?:? ﬁf@gt%'é‘?tgn Feeq‘ggiﬁﬁ'feér gu ’E%i?"tgf’@’bﬁgté‘z’ nest
au dessus de I%?sﬂt‘fg’ée@'eoaus ¢ corrpact de matiere chauffee, |orsque
' appar ei | nct [ Al QD
carfact 6ri 56 n c e::t/ant?fa;eve |c§fA‘ng Sﬁtggs:étel\(\facg u%?]etlretgb/g‘?gjg a?'eqa)!linprend une
-supbri eurg du Ff"é I en d a age (12) convenant a faire passer de | a
matiere fon HePr @H8 s nte H@\%ﬁdlé&tl&fygs i8R Ush L qledrediReichBe @bmpdHe R dRBosHiE de
matlerefon Se (4045|ent (12) et un dispositif de sortie (55) a la
partie |nf6r| eure du reC| pient (12) pr6cit6 convenant a faire passer de la
mati ere fon@ueydsdidH & prockds s@GdnD I'@BlquéidodduePdddCrbdehidicains 1 2 18, pour fa production d'un
55 verre de soude-chaux-silice comprenant :
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21. Appareil suivant |a revendication 20, caracteris6 en c
di spositif d' entree (36) est associe EPPHRiM¥BHitif (37) 3“"&”"&”’,«”‘,””",
débjt de matiere fondue a travers .le dispositif d entr~e. . 22. ‘Appar®ils +
suivant |la revendication 20, caracterise en ce que |le dispositif de sortie
(55) est agsocie a un 40 Si@jspositif (58, 39)7d4& eegbaddsdu debit de la
matiere fondwe a travers |eygigpositif de sorgbes423. Procede suivant |a
revendi cati on 19, caracteriseden ce que |le r6cipient d affinage (12) est de
configuratison cylindrique d@®® son ensenble. 48-124. Appareil suivant |a
revendi cation 23, caracteriggoen ce que |a haupeyr du-recipient d affinage
(12) nest pas supeieure a 5 gqés sa largeur. 2h. _proced6 suivant |a

revendi cati on 19, caract 6ri%62%8 ce que le rec E?ent d' af fi nage (12)
conprend une envel oppe 6ta aux gaz (41). 50~26. Proc6d6 suivant |a
revendi cat foon 25, caract6rﬂ§§;en-ce gue I'envebggpe conporte un dispositif
de refroidissenent (42, 43). 27. Uilisation du proc6de suivant |'une

quel conque des revendicati of&,Q3a 18, pour |a PBréduction d' un 55 verre
de soude-chaux-silice conprenant: 13 7eC L M S * Sio2

- 0, i I -
5?1;45@ I\/g nds pol gysantNL%g (?eneur en résidu d'un Eﬁugan&d?ﬁin@]ézcor%gnagtadou soufre inférieur & 0'%3/"33"@63'
0-3 70 _ " mesuré sous forme de@a(?@ : 0-1 Ee 0O
0-1 15 Y@t : i ' LR adi ' )
I Wi e e e B T A S

Utilisati of suivant |la revendication 27, caract6ris6e en ce que |la
conppsition brute est essent iselldzema_nt consti t ubgy dpere 20, Sid¥ys

70-72% en poids Na20 12-16 CaO

8-12 *25 Na,QwOo 12-16 0-5 AL23

0-3 KOO cao 0-3 2 30 BaO 8-12 . 0-1 35
Fe2C3 28 . 0-1 29. Utilisation sujvant |a revendication
27, caract6risee en ce que | #1%%neur en S03 est "n% 6rieure a 0,005% en
poids. 40 30. Utilisation sui l.es revendi cato-ehs 27 a 29, caracterisee
en ce que |l e verre conporte i s3 d' une i ncl usi Q. gazeuse par 10Q cnB8. 31.

Utilisation suivant |a revendiZation 30, caractérisée en ce que |le verre
conporte mwi ns d' une inclusi-on gazeuse par 1.000 cnB. Anspriche 1.

Ver fahren zum Schnel zen und Lautern von gl asartigem Material oder -

der gl ei chen durch Herstellen einer Schnelze des Materials und Lautern des
geschnol zenen Materials in einem#Qeren Schritt in0-1

35 _ _Fe203 o 0-1

29. Utilisation suivant la revendication 27, caractérisée en ce que la teneur en SO; est inférieure 2 0,005%
en poids. . _ ' -

30. Utilisation suivant les revendications 27 & 29, ‘caracte‘rise‘e en ce que le verre comporte moins d'une
inclusion gazeuse par 100 cm?. '

31. Utilisation suivant la revendication 30, caractérisée en ce que le verre comporte moins d'une inclusion

° gazeuse par 1.000 cm?3.
- Anspriiche
50 4. Verfahren zum Schmelzen und Liutern von glasartigem Material oder dergleichen durch Herstellen

einer Schmelze des Materials und Liutern des geschmolzenen Materials in einem weiteren Schritt in
einem LAutergefdf (12) und Abziehen von geschmolzenem Material aus einem K&rper (61) geschmol-
zenen Materials in dem Liutergefas,

gekennzeichnet durch : : .
Aufschdumen des geschmolzenen Materials, wenn es in den unter Unterdruck gehaltenen Raum (50)
{iber dem Korper aus geschmoizenem Material (51) im LAutergefdB (12) eingebracht wird, und
Kollabieren des Schaumes in den K&rper aus geschmolzenem Material (51). :

65
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ei nem LAut er geffal (12) und Abzi ehen von geschnol zenem-vateri al “aus—“a—m?rrr
Kdr per (51) geschnol - zenen WVat er igd ¢23151daEN LAutergefA

durch Auf schaumen des geschnol zenen Materials, wenn es i !'ﬂﬁrmm IT
Unt’er druck gehal tenen Raum (50) QO ber dem Korper aus gesghimel zenem eri al
(51) im L%Iut\/e'rfﬂg@hdsh(@ﬂ)fu@l‘ngebr acht wird, und Kol abi eren des Schaunes in
den Kor pe refegelengrielcen®m MVat eri al (51) 14 F
EP 0 231 51YaAdas geschmolzene Material in dgn Raum (5@} mit Qnterdrpq;k Uibey demxNiyeau \q@s(geﬁq:hn@heﬂach
Anspruch 1, e Mpleripis(EM dyeiceinfoi piamm entil verseheps Olinung/44 einerbrasltmésdMat erial i n
den Radm 5 m t Unt erd ck Gber dem Ni veau des geschnol ze- nen Materials
(51) durc g Qre Tﬁ# entil versehene O fnung (44) eingebracht wird. 5

3. Verfahrep ek chnet, d die .

Abz ugsgeschvm n .ki??if;gsﬁur Aitd |%ur"|: c rt‘"ﬁn‘(j ik @gg’é%ﬁ’" dﬁﬂus'sgégﬂ“é'f’ gesteuert wird.
Ausl a#45tf nyge.Q cﬁ%ﬁé&uﬁ"‘ird 10 4. Verfahren nach Anspuch 1, dadurch
gekennzei chggd gé ;@Ensport durch den Korper aus geschnol zenem
Material ( Saas Jw%@aﬁ Al BorSM %G@gesmamﬂ&{emﬁu&émqag hm{sacﬁ%%gﬁ&&w if der
erfol gt. 15richung'RF ARlgile BRAide Anspruch 1, dadurch gekennzel chnet, daB der
Unt erdruck nicht nmehr als der hal be At nospharendruck betragt. 6. Ver f ahr en
nach Asm Ugétiahren nach Anspruch 1, - 20 - dadurch gekennzei chnet, daR der
Unt er dr uck tadusdregexennkeichngdes Cef aoes (12) vorhanden ist und der Druck im
unt er en Tel Habddes Unterdduciurticht getiraBesr fakha Atnasprdeadraskdethiigirosphsr endruck rst. 7.

Ver fahren nach Anspruch 1, 25 dadurch gekennzei chnet, daB der
Unt-er drudk Mériahien neshrinspkeh&in Drittel des At nospharendrucks betragt. 8. -
Ver f ahtoen ndedvretnagsennzaichnetdadur ch gekennzel chnet, 30 dab der Druck im

Kér per gescHifoles Epferdrupaimeeten Jey des fé;ﬁ??s Gé)rVOmEIﬂGTgWH derRrynl drg tuataren Teil des
At nosphar en'-a‘Eﬁ’Qj’ial@eﬁ 43 minestensAtraprpradtendaiehistAnspr uch 1, dadurch
gekennzel chnet daR das neu aufgesch~unte I\/aterl al auf zuvor

auf gesch unt! Ll %%g abgel agert wird. 10. Verfahren nach jedem der
Anspr &he 1 ‘é’ % chn R das gejauterte Material d as
ist. > 40 1% [ 5@%’“% ﬁ%'rde% tgﬁﬁpgfﬁﬁ’r“fksg’e EO gekennzei chnet
durch Herast%r}a%n %A hrgﬁhze des Mat erials durch Erwarnen des Materials

und VerfICB n gﬁ - materialien in einen flieOfghigen,

unvol | 3%t an db éj;ﬁ or a : g T ? E/Bs%hﬁélfbﬁgl MQerE's '?Eﬁ Lau? BQtAgﬁgéﬂ@ﬁgrrﬁlﬁdJstL@ Atmés:bharen-

Abzi ehen degy, teria nicht geschnol zenen Teil chen in
eine zweite Kamer (11), in der die Te| | chen i mwesentlichen vollstandig
auf. geschrg)l vaﬁheéehéiamnspwaﬂmberf ~hren des Materials aus der zweiten Kanmer
(11) in dasdidurdredeedaBichde?), in demes gelautert wird. 12. Verfahren nach
Anspr ugsh 11ldas das neu aufgeschdumte Material auf zuvor aufgeschiumter Schaummasse abgelagert wird.

. 10. Verfahren nach jedem der Anspriiche 1 bis 8,
dadurch gekennzeichnet,
. daB das gelduterte Material Glas ist.
\_/ 40
-11. Verfahren nach jedem der Anspriiche 1 bis 10,
- . gekennzeichnet durch
Herstellen der Schmelze des Materials durch Erwirmen des Materials und Verfliissigen der Gemenge-
materialien in einen fliefAhigen, unvolistindig geschmolzenen Zustand in einer ersten Kammer (10),
45 Abziehen des fliesfdhigen Materials mit nicht geschmolzenen Teilchen in eine zweite Kammer (11), in
der die Teilchen im wesentlichen vollstiindig aufgeschmolzen werden, und Uberflihren des Materials
aus der zwsiten Kammer (11) in das LiutergefaB (12), in dem es geldutert wird.

12.- Verfahren nach Anspruch 11,
50 dadurch gekennzeichnet,
daB das Material mit siner Temperatur von 1200° C (2200 F) bis 1320° C (2400° F) aus der ersten

Kammer (10) in die zweite Kammer (11) Uberfuhrt wird.

13. Verfahren nach Anspruch 11,

55 dadurch gekennzeichnet,
daB das Material mit einer Terperatur von nicht mehr als 1450 C (2700° F) aus der zweiten Kammer

(11) in das Liutergefdf (12) Uberflhrt wird.
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50 . dadurch gekennzeichnet, daB das Material nit einer Tenperatur von

1200 C (2200 F) bis 1320 C (2400 F) aesodgl s Bien Ka

zweite Kammer (11) uberfChrt wird. 13. Verfahren nach Anlslmnﬂmu“lﬂ“mmll
dadur ch gekennzei chnet, daB das Material mt einer Tenperat U vVon"ni Eht*
mehr al s 14504O/e(ﬂ2W®OnaI¢')A@9§lc*db1r zwei ten Kamer (11) |n das Lgut er gef g3
(12) uberf':th didueeh gpkennzeigtmeh 231 518 Bl 1] il 1Thil I11
11115 11 1iTi (da8 desin dig zweite Kammer ({0 einigiensn Metees um?gﬁr’na'éwe rpilcher el g in der
gekennzei chnet , 244" Keagey (1 dreeichpay lpoeiiaitiisplelptoun) dig: Teiletien puptfisenmt er i al
ungeschrmlszene Te| I chen nt halt und in der zweiten Kanmmer (11) ausreichend
| ange Zeit vé ”"ag WPUCH |Ichen auf zul osen. 5 16 Verfahren nach
Anspruch 11, da hnet, dabBl Mat er

Kamrer (11) auf Iﬁs t?rr'nall’éu " fperat ur er

Ver f ahren pach \%\nspruch 11, dadurch gekennzel chnet daB di e

Gesamterrper L\Frfgrﬁéqrgcﬁﬁr?s Ly Laut ergefaB (12) nicht erhéht wird. 15 17.
Ver f ahren naz‘% Jgga,% ;eﬁn:g@gurch gekennzel chnet, daR das

Gemengemat eri al dakgateeeamt@mbér&n 436 SBE0h T 8ierdirdnCl12) HiBRt BinBhtWr@ns par ent es

Soda- Kal k- Si | i kat gl as- erzeugni s ohne hauptsachlich als Lauterhilfsmftel

w r kenden M4y grveahmssabr algiuast el | en. 20 18. Verfahren nach Anspruch 17;
Kc dadur ch gekequaanhGersinzeictnBt, das geschnol zene Materi al

Soda- Kal k- Si | i kaib ghsiGenenenatsialkostin(@eriahpgsinmbledni wird | uemeirdigansparestee BoddadakiSiiktgl4)
mt einer Schwedrsdugrisdtne haubtsichivhtabribiutbrhifamitel eitkondan Matataizuddzrigeustalien. ni cht
mehr als dem Aqui val ent von 2 Gewi chtsteilen.Natriurnsul fat pro 1000

Gewi cht st ep| d8.S¥drfalicert taguétsbremt® er i al - zugef~hrt 25 °  werden. 19.
Vor MNeght ung  zundeGuteivsiekemzaiehtet aut ern von gl asartigen Materialien oder
der gl ei chen ni 1938 ¢earoesghawiaeneMptprial SpdagkalkiSii at!iﬁ‘sc 'SEPWr pig rﬁeuﬁg@ﬁ*a 2"2‘?" i‘ﬁ’n?’s*e"

Er war men ei nes @]Wﬁ#@hﬁfté'ﬂeaﬁghwef?'q‘?"?éﬁ@ﬂ "gﬁ%‘; ﬁ'ﬂ%
(27) zum Abzi elyivelef rpRd Seytcbielts etyaritters éqog 662‘8')*3“?1'? tq“ﬁ'é?é’ﬁ’atﬁ" f

30 desf | i "W gen Zust andes, nit ei ner zwei ten Kam*rer (11) zur

upnanme des er” 674 i SRR 5 TS it S8 SFLBLED oITIPL:
i Pt v{ég ;“ i bt

(10’ ' 15) ! mi nc m s

Auf | osung von ﬁ;ﬁb é. c.¥t il I SJh g tea@erﬁén Sh A8 (oa) Bfbd Habh Eintrit
ei nem Laut rgef 0

e k£H’1Hn MW%Q%

NPhGhahAe SesdfiusiiftenZiiiiahged
Kammrer (1 am &fa@% edel'I blld@ﬁ t. i welbhiicRNER Wfistindige
Material s aus dgmbsdgted Sflicddlilm WRfs tisaRl A1 &l%lcﬁe’lazbmd el e CButelGetsn (12) zur
gekennzet Chnet , agiaRino 48SerkaHhisA ik o do kwditBR RENMER Q1 114 bbeRBntEnb Oid EiRtichtigen
(52) versehen i@k, sayMauk-AbMnch d8S MRk ©he SerNintah TekddsNLaderge@adsaR2y Hajurch
Qber dem djs cht egekhizBRhndledanaiay@BibrgazAMAR)IGIM dl@n ddil Wi Ehitichtagdnalse)onrse!®. ist, um
Vor ri cht ung nackenfens pdes (BetribBss Uiiderdruck Madbur Chiig) ¢lep b edemhdiciten Kaper des erwirmten
Ei nl aBei nri cht umgetis(adichtziaraltsar en Tei | des Laut ergefdOes (12) angeor dnet
sind, um geschnol ze- nes Material in einen Raum Gber dem Korpe; aus

geschrml zener0.Mairinhiupd ndch AckpraciCtd.aB (12) zu Ovberffl hren, und i munteren
Tei~des Qef f | edadutch)gekerszeithnet.nr i cht ungen (55) an eordnet si nd, urn

geschnol zenes Miasdinlagpintchiynggs (4Gis almreniay d%f'dfﬂ?" 9pfifes 12) angeordnet sind, um geschmoize- .

nes Material in einen Raum {iber dem Kdrper aus geschmolzenem Material in dem GefdB (12) zu
iberfiihren, und im unteren Teil des GefdBes (12) AuslaBeinrichtungen (55) angeordnet sind, um
- geschmolzenes Material aus dem GeféB (12) abzufiihren. :
45 '
21. Vorrichtung nach Anspruch 20,
dadurch gekennzeichnet,

daB die EinlaBeinrichtungen (36) damit verbundene Einrichtungen (37) aufweisen, um die FlieBge-

schwmdlgkeit des geschmolzenen Materials durch dieselben zu steuern.
50
22. Vorrichtung nach Anspruch 20,
dadurch gekennzeichnet, :
daB die Auslafieinrichtungen (55) damit verbundene Einrichtungen (58, 59) aufwelsen um die FlieBge-
schwindigkeit des geschmolzenen Materials durch dieselben zu steuern.
58 . '
23. Vorrichtung nach Anspruch 19,
dadurch gekennzeichnet,
daB das LiutergefaB (12) im aligemeinen zyfindrische Form autweist.
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21. Verrichtung nach Anspr uch 20, dadurch gekennzei chnet, daB——dfe\

Ei nl aBei nri cht ungen (36) damit veEP@rR38588 Bl nr i cht ungen (37 urn
die flielge-- schwi ndigkeit des geschnol zenen Materials dur ﬂﬁﬁ!ﬁﬁ i’"’
stetiern. 50 22 Vorr chtun nach Anspruch 20, dadurch geken "
di e Ausl a% F ’\“}‘g SP”S S.danit verbundene Einrichtungen (58, 59)

auf wei sen, kei -t de chm) ze rials durch
di esel ben i eudehre r‘ljes te'fgfs é:e\/yrzpmcrﬂ ﬁ’ﬁ%’ a%adcsa: n%cB? Tl %@'te %I\é%a%%

gekennzei hy, widd Blen 4 ergeffif! (12) imallgeneinen zyli ndrl sche
Lorm ad v ff,“ e%;? %'”%'A?P 0 231 518 Bl

111111111111;8]&s ?a?} (1321 Qxe%sduéﬁ@édh%hﬁ"@ﬂ%%@:sﬁnspr uch 23,
L 1 S * "Sdurch gekennzei chnet, 0 di e Hdhe des' Lautergefafes (12)

ni cht gr 6RevorAdniung Asn khdpht@gde seiner Breite betragt. s 25. Vorrichtung
nach Arspr ugidutéh gekednd@eiiegh gekennzei chnet, daB das LautergefaR (12) eine
gasdi cht e Seadpuiez$ohlibianed @1 mitawhrmricitunged @42, haywmem&twg nach Anspruch 25, 10
dadurch gekennzel chnet, daB die SchutzhU le (41) mt Kl hleinrichtungen (42,
43) ver sedieNenvertdung?des Wdahrems diarhgiedies défeArispriiche nis bin d 8 lzun dibestalleresingdriode-Kakhe 1
bi s 18 zum Blikatpiagds enthatantkes Soda- Kal k- Si |l i kat gl ases, enthaltend: 15 Si O

70-74 15Gew. -% 2 Na 0 12-16 CaO
8-12 2 20 Mo Si0 0 -570378 Gew.-%
0-3 2 3 KOO Na 6 0-3 2 28\2-16 BaO
0- I FeO 2 0-12 33 mt einem Rest eines
schvvef el haltigen LauterhilGadrittels in einer &&e von weniger als 0,01

-9%8° bestimmt als 803 Ver wendung nachy Apspruch 27, dadurch
gekéﬁnzel chnet, 35 i e | ose Ausgangszusanmensetzung i m wesentlichen
besteht aus: SiO 70-78-Few. -% 2 Na 0
12-16 2 - 40 K : - Ca33
812 % Ba0 0-1

Fe O _ 0-1
2 3
30 mit einem Rest eines schwefelhaltigen Liuterhilfsmittels in einer Menge von weniger als 0,01 Gew.-%,

bestimmt als SO3.

28. Verwendung nach Anspruch 27,
dadurch gekennzeichnet,

35 daB die lose Ausgangszusammensetzurig im wesentlichen besteht aus:
Si0 - . 70-74 Gew.-%
- Na26 12-16
N cad 8-12
Mg0 0-5
| A10, 0-3
. o K 0 | 0-3
2
Ba0 0-1
Fe O 0-1.
2 3.

50

29. Verwendung nach Anspruch 27,
dadurch gekennzeichnet,
daf der SOz -Gehalt kleiner als 0,005 Gew.-% ist.
55 .
30. Verwendung nach Anspriichen 27 bis 29,
dadurch gekennzeichnet,
daB das Glas weniger als einen gasfdrm|gen EinschiuB pro 100 cm?3 aufweist.

17
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2° 3 " 0-3 BaEP 0231518 B1

1. 23 50 29. Vervvendung nach Anspruch 27, dadurch ge “'!!H&mimg Illmﬂz»
der S03 -Gehalt kleiner als 0,005 Gew.-%ist. 55 30. Verwen
Anspr U chen3127°'UP%d“2®"a°*dé'HBfP‘€f'r?°gekennzeI chnet, daB das. G as weni ger aI s
ei nen gasfdr midgeschgekerzeighnety 5 100 cnB8 auf wei s é EP. 0 231 518 B1 *
|~ Az gl dos Big venioe] 413 9MenOpsRmioes Fngenips fofo gme %"F‘Wéndung nach

Anspruch 30, dadurch gekennzei chnet, .9 dal das d as weniger als einen

gasf6rmjen Ei nschl uB pro 1.000 cn8 aufwel st. 10 15.20 25 30 35 40 45 50 55
18
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