1 EP 0 480 002 B1 2 Description
streamis preferably reheat ed toTEg, gure of the order of [err]. This
invention relates’to a met hod of eding Such preheating may be :
effected in stages by glass batch to a glass-nelting furnace.
passi n@esdriptibs om t he at nosphere t hrough suwemsis pidrabiyJénbabld lbmpsdraaesf a
nmet hod of firing a 5 sive heat exchangmradergf 5209:Crel ting furnace. This
net hod coThjsrineetiontrélgtes to a ivethed efpfesingi cal | y t Sush peshértich macior effected instagéscbyst ep
of pasglamgb@hasfsglmmhng woedsust i on ai r andassing\airrftomothe atmpsphacdi thraughdsuedsey e,
co | s esWDAD0482] dlisplosen ampthod of firipg et | sl |sjve dieahaxchangers.i ndri cal tower and
Slapgymelingdupace. Enis Bethadgempdses eni ng ai r Mere sgecifipglly iigtmatid asposding tofthet he
f ur nacé‘epﬁ?f Pa%stng Hase Rty fcombusiggcainadngr e | n iRveRtien s didicptad phove, cpmprises the starsn -
gl ass l?%’f"&%f“&h‘ff’"Eﬂ'Vrﬁ’ﬁ‘g‘H B‘f‘l"déﬁ"?' tqw§' %"Gr r ouncPééPa‘B 9 a hpgted WG?’E"?WO%' ‘l“H’e

Shmgegset el peveeid
Cur o gl g E%w@ab &vg| s m%v W'?’ﬁ r

bur ni n@@%

surtac ‘ 'P?t egé | ca in the

h %t‘ﬁffg g‘*ﬁ%mﬁ%g%ﬁ %C{a B G %&% ot gg::,
%ﬁn

bur i o i f}treeagnqvi} %Jﬁe};?:gg &Qﬁﬁ%’ﬂ?
addi ng g 9633 ey ot sl B o Aol Gt domardiwm% Ihi’he

heat ed pghR§ fuelB it @@B&éﬂo&&t%@aﬁmm the foadwRogemd qunfias)2amna SratdidN® fs@damP b
heat f fRfeddStrear G htbdab nfelting Rpsaii® doWnVigssl| Batch O BEHiIAG fldl CanB UsiNiddgnwak®l t O
t he, g| aAd mbitdh Qs Broplta Falllupén e karfacd 6f  Cr OViirowgh el tRovnlof the Gnacé Bith BRASHOEE a
st r Setmneitert blessf ineitle FirnzeanTHiss plitickiandist 0 20me| dirbd goritzeNipeveai the Gamegdf e Dulding @l

bur ni ngridruaet forairechssassmeahb vimareityl bty grtidlenD| t e rand krassrizde ophebs giss withia plefurhéve,

sur f ac &4{¥ EurdpbanRatphts (Camvedtiogwn of t he f ur nand theglabs talehis nidited.e i s nol t en

gl ass i n Uhe&4i762 ddcliscloseisiaglastibbliingatyé-on is 20 thedemizdimentond tthecinveption\whish wilhe
flame d&m im@"tthdmhan%:f iscdddest tochorizentallyf or t He descsibeds therfvel dsf added, aoyng eitcym-
(Arti clmeving glass; beichsThefalpse balgh may hegife-gl 45 s forpchi gh thendownwrrdly sevings aifstiyam and

Eur opea'ﬂat?ﬂa'ﬁyem%e g359n /e Bafing. The glass heatachglagsﬁ@tc IPaﬁge%a'ﬂthP 8l R Reed.
US- A- 4 gl onfa “Eﬁ g"fﬂaf?s@g'z?i't gfafiiafor j ng d gcted into fhe W@Wﬁ?j’f"ﬁéﬁwﬂr a’fq‘ue

i nvent it ?’\'}ﬁ'? Whl ch.fuel an ? bﬁwc ) h zonta

descri be e E;a': m fi'a a oss| esB ass
EZ;SQ d% rnace EI§£§%\ ?ﬁe ntsy for x d?; gﬁrg& exgﬁ S of
parti Cldﬁlsthro g g:[il ka%nrc ZOII"%t ’F oe m
falls tsHngl1h tﬁ'echﬁ ir énvﬂm]:n ﬁi 'irQ' y ”DV' r‘@hea fosthi ﬁu@éﬁh&”%lt%efuﬂmrtnﬁﬁer

gl ass R@hdered glass batch to facilitate transfer of heat s51€3%iRd At fOidwing deidd BasBiiptior Bf
accor d3amaneMot &r driifonMBR SPRE pdwdvRd biadn, t hq{ré?erred RihbbdiRentsStRerSdt whid® isDh&R St
I nvent ibawh iahd, HaGsebuentPioOié dadl haat RAdRRd Of fvRg &F BEMBb AR rélebids td the accompdhy-
pr o%{d apaissiubll 16 thothehted Bl ARE @sd BaMrigNg hi gy drddidgs, igvieies- nel ti ng f ur nace,
ItieCilial tteraist the tedipeqatudel of thergtaspbdtont S, f Or Figmasd andab emelréspoutjveyoaiavation and
excess tomelfiregenpegatypdwder ed gl ass bat ch awer t ipiaalvieys dicapparatns inclidingrd furnadsl foh
have provBe afiplidaticpuéft the dnffarsoud clecilitatesd| y  t hr gargingqutties methad obpresenigmestion,,
appl yi rignsfan ot keat fragothe battalr emérbrnient tadves.  souligueo? ishe dwph hpwing Hei rleleﬁmm
cont ai rewdpradnglass batch Thyeimppsingem vibfatignaint | on  wibpiveandhe Rrpdupiion of ritrgpn o
gl ass H%I%tt‘,‘?l “!0659’!‘9&13 iPpivees: e thoh Al Apd ther heat UBH 93§Q°B§)EP“T“I”8M‘ fmereegied GW“PFb

det ai | @qviped n of fromthe hot ai® ener BAPRAY ﬁﬂd@ eass
pr ef er r eg" &R t’;m ?,il"F"l s rradefueb 5’3 E‘f‘fe‘ar?ﬂd QMBS & (oo
the saleﬂ""ﬂ%&" 4gy vatc %nce L0t he actgtorrp ,y
adi o % %’:ﬁ:ée,.t Wg@ o S o 'qﬂf‘f e *ﬁ@

t he fue hclié ﬁl pstfg nve are
respeCtnjn n?s £1 to Flgure 1a and 1b of the a

plan vige éﬂ&reﬁrﬁﬂ@ t% dé% nitr@&n%id@é?(@,of Ur“a%n |®rdr % i€ GowRa @?s F:E

| nf 1 a- SQEN Ghel Afkdat RR&S with Gl inthdafiteBU! T heRRENOGYIRG a RfoW® 2Mihd bmsﬁmgln%n

t ransf egpordhe Euhiblistibs RBIIING from @o ifoBuctdV i I ONINGRRE 3! Thel didvn ThiGhY Rimdcd F sibp&Hsadh
show n@tbaer el ati onshi p powder ed gl asss badyfialedy tirdigh Whidk) heatadi fasa thiatom ahd

bet ween t i@ hot exCindifonasht Rfadvaintagedgsyiproxi des flame aisligd inte kthatintanier ohthedureeas. bet ween
t he hotvidad by analrstrdaen which is prelpetad bas@®US € 0NhuBMaste pasesfrgn the duxdaeel 1 akit thaugh a
powder egsegl iams theagless-melting furnace. The air- vertical Guct 5 atdhae tewp thraaghuwppergfartothe
preheated air when the Preferably the heat transfer fromthe hot air

fuel is introduced and conbustion is com environnment to the glass batch
cool's the hot air nmenced, and environnment to a tenperature of the order
of Figure 3 is a diagranmatic representation of an [ERR] or even to
a tenperature |lower than [err]. alternative apparatus for carrying out the
met hod Such cooling of the hot air environnent is 50 of the present



heat exchanger 6, ducting 17, upper part of heat of the tenperature of the
heated air as a result gof exchangerEﬂoqwoé.‘uther ducting 13 by a fan 19 to
this heat transfer results in a lowering o e tem the base of a chi mey
stack 8 through which the perature of the furnace waste gases and

t her ef ormeat\@siadgey BS aactiay €7, \upper @art bhheat NDS phefrike Bpaaturs Wf the hedled ahvasra BELItQHF

t he pr opexciendey 7@hd furtiser alucting 08 Py @tnae tabl e f thistheatttranster results in a lowering of the tem-

5 [ er rthe hasewf lalchimpeyd staak sthodghl witiabrthe n 1 el pdrate of the firpoe wasidgesbeeaid therefore
exchangewastotgasasdarg veniadito atmepphiorseattar suit- 2 of @ lnwerdingcd thocmigpensily df thevain des produce
noviing pisitEtiesed regenerat or based on the [@has will be digiyeses ater inelaion e Bigiel
gl ass” bat c hhqhealseshapasii and| 7esapleepmpistt r  desé Pl throaecampanying dgwingdn Jr in t he
war dl y f'F“E)’l'PP PQ'%QPé’rre@Oefi‘tH dl %d@rpeﬂ into wihe hesied alpps haich papses devdn
Cer am c 2 arrpl e 9!& f’B’t" Qfinder 2t0; Gyfindes; 4 jnto which

il,

:ﬁigasz"i?“p? H"ﬂ oy S

d 2 d
g on 3! g:f,,.t el g é’ﬁﬁ 73 ew iy e
.r e.m)ve ft. ﬁgt.ra] OXI e atc pas her 4 wi%?e the
I nj ect e it adg;@glo%g,ﬁl
wat er anI mn oﬁﬁﬁat cﬁ@ﬁﬁé% /635'2% 1¥ {R ﬁ I|¥£?'Zethe ﬁrn l In cylinder 4
respect i VelywevstS byl &8¢ of 1H6 Prefdireliimefiead RENDI NG raishdifh tdn%ﬂaﬁﬁasoft Eat stbstan-
bat ch pagssancdWih thetprdstrtinvmidh, thath@at APP! i to 18 Imdiling Wpdraled onbits
through igd biIBS préducddnén ddrbldtiBmbyiBé sé N CY| biALglasd bltovBGEie flalmé ddg aeaﬁa% daleR

pr ef er r eshalrethdd af spedial tredtient Gvith tatnohiadper at Ubdh edntdche GUrRiss obmbiBh gRsdS irtthe

ac cor’danestervh trdmové IOp frem athid. wast/ gases may  tdee fpthace- 1. Theaditegt tlamnet Eumtatteldoh rhynly

t enper atnot be whuirbdhe conponents tities of [ er dijtiiptedchatchdn the b nibitentsudase irathe be
o) of t Aiefrgh asbierd atmobphateds drivn Hyladare and fugatectl epaurages sneilihg andhnadturiag of the
speci al 9 theughmaelavenpgart of pehble hédreadnerator Hot h ¢ batthdte hatimelteniglassice of nol t en

gl ass 3 and therpaftertreygh tagowes pary ef %:é;\;'? Ped r om t he mepsrationyefsoiymageyas deecribed gheyss e
1. The degesertor ¢ senthat tharalacaurpbbeat i8ithe y ot inpehighelje ibpteh was a mixture of flyash and
distri buffeéﬁe B‘?ﬂ '@W“Efﬁm'[sﬂe"‘“ﬂﬁt'rhﬁﬁ!’ tsé‘ﬁa‘%r f acelimastope, whigh) was; ?‘B?Hté?rﬁ‘is'érﬂ‘ output of

at nosphefuing & bb' 9,5@ 1 enc%’UF’a 9°°Fn§ % ?f f' fﬁ)g'

the 9 th?!e Hm‘a’gdl ed re eg{. cr:r‘n :'t ir a reﬁ;e metm om?(::f

ng ten g:fﬁg %HH Lln e alr e lagwe Piavlg%f bal'he Cf)rll] Eutlotn gflPal
perati Oture h§ dé r| th OV ‘%ﬁ? t'or n

acquir and 6 mxture of flyash and

_pebble b r : is | i mest one whi ch was

di fficul ﬁﬁ?@wjofm%:&l _put (') cé‘hr | ng | ts pas,g,,'a,g,(e2 é;hrough the pebbl e bed

regen- 24 ah QiaR6unl Yondiddt 13 geldratssSsobd Oft aind Bélarch BIIMGAFeLH 0L, S litile ARGl dic. DY

t aki ng hesbs dtrzom8qldity beftycles farlsédonddr €a Of [RRfefehcd B Adwembdd AFigure \B6Mb he

furnace febbles: thOurdéDf 4T 8dcibeIE,2ant thsse N t hosRomERBhEdrBwfhs, Which i© R Qraph sHd@ing N

coI d ai rsoamiwdvbecars1Pdskddrlitodiip idoim 108 cyliiBener at e Jeldionship dbtwbdhethé production!ve Aitrédn t O
%ﬁper 2 throdgh a Wil cglin@er 20,vaad futkkbd thrduglC.  The oxidan $N0,) utioh gaseals chhBusfioniidpreliedt €

_ Of t he oeylimer éfintd the riteriorT bfchenfombad! @hare | S+t hed air ghditie tesaperdtarel of theoprefivateldi @l S

10 and 1the sowid srexem aee refiected frerh the surfacd 980 CaO wheni theldfvel 9 intrafhicedh ands cowsiontisi c

with cylhemeltenglass3. 300 [err] above the crosmneghcddyr nace 1.

15% [ err] Arolashbaigh gbmwegeﬁemeerfmmsa gener at ér§° gaphef F'%e 2shewsijhat dfheciate of

bei ng [ e °'d4 F'I'QUP'I‘ éc'éﬂnkeé ?'"@t“?,e heﬁﬁ‘i'/éié aN 9T5°"2f)°fcfﬁ,s'é§'s
second @00 |l EPrq qem qratlfrﬂ

or der ofIo '8? 8 §r°' °§l‘?{{‘, rogﬁg 8‘£ Wi |f| 0 1o ﬁgﬂ
Eh?WI ng a thel oun m Jyt ﬂOV\ﬁo ge;fe %z'f ??agragu i rﬁl P

et ween 9. na. Iate em; roe

further rLlr hg §rt| vérﬁ'iﬂ&f ﬁ};}s@s fuel is in-
cyli nderbaﬂ:h 't” ”acetrJdu alr diiie ARG athed

t enper at éi‘ﬂ’st?eaﬁ: arld'Re I% %‘aﬁ:h fus ound §f Mo 1063-11961Egs Inpiekd
surface &fectedVa®iNthd @&\pfsﬂéﬁle 6iShd dated GitGEd androq,glafogg Fi QSNhtch%sm%l ih @&S
3. reduced 1o a temperature in the range of 5000ETENCed. tidh INBS & dAkEH of &omqootﬁ;spntp &INO, | S
“fed fronsoa-c. The graph of Figure 2 shopé cithiefootiohwasteajag of hopper 14

t hrough a aboringly muoh ohthe wadtechdap@teledii 1 [ er Howier) By atisi 138 of the infathog) bezxsring €
of f ossi tonf the glass-rgetiing ifuindcé & thahgiered tythe nder #0the Preserd dnvbntion @s dedcrilgid awith refél>
or oil i gassdaicwbaiore ariyciugl iscadtiestaThet lewqiieg at ur eersh td Figurd tet and 18,dhd pre-heathempatatare e
i n suspension in the heat- air is below[err]. Above [err]the rate of
[ERR] ed air which is being vibrated in §he wider cylinder production

I ncreases very significantly and from 20 by the action of the infra-sound.
The infra-sound [err] upwards the rate of [err] production es- causes a
vi brational relative nbvenment between calates at a rapid rate. the

- heat ed alr and the partlcl es of powdered gI ass 50 Typically on



[err] asj I ndicated by arrows E and F in Figure 2, regenerator 34 or static
bed regenerator 35 accord- and th [err] pr oduc Is only of the
ing to the position of valves V1 ERW%F§1t he order of 19900 ppm of [err]
per cubic foot of waste position illustrated in Figure 3 valve V1 is

cl 0sed ofi§ air is reduced to be within the range of 500- _ shown at 38 andOfed aRéiAatVeN Y& sidie beéd
open, $00-chastindidaed VR &tows Eme S itRgurd 2 Fi guIvegerer@br J4/0e static badfdgéhstatiy 35iEcami-Ngs
pass tand the dmdpntalf NOZ @eddededti®bnip@flthdS but impaNhé podiih cof ivalvesomand V2. In the

di agr amrdai ofcadb [ppmadh NI, perdobit ifosEofoaqaste €Nt erpositioy diusiatddon Figed Balveparr iatclosedk Or
carryimges.out the nmethod of the present s Feashvavé NV2ds piesr @fthat theanabte géses danaw
t he ‘Yot viadfigrd Svefnthe caccanpemipgsdrawings bed Hrass tortesgton of regeneritor bed 35 b egnnot

t hr oug/theggple shayn| djagramatiqal prottive alped 35 epteciegsnpialepbedi$4. air.

10 and@agpRier gasyipg ovighe mpthed ofyhe RigFeRthe wast e ﬂ%é’g dxstherpfareRbie do driaw dhethet

3 ther é""?'&'% ¥8j0¢h staticy pegk Beat pegenssiorg dora chi radeay trpngh °§?beY7 VPO’PQ‘?!'P@@'F\

into nmorep PR #ihace 25 havr n a react i"dn & m\% V6 aﬂ

sui tabl e Ftﬂ*ﬁ%"ﬂé?ﬂ%“ Rige ou h "c? ‘%@f‘t" Q'E@ié‘ig? f“l?al I y
fired 5'"9 f bavin " 3? trafip Rf%eﬂg ovver
26 has ow as ”(5@&? an V%r COo~ axra I|n Ie v:: eas r 43}"?%7 no‘?hz

as wi | g P@eiésns L8 s aéneﬁats 23” i pf r of ggc clo.

descri elned dir&t #?é’so.ﬁ\h 'walts vanethé'top ?ré{rﬁ t

i nfras gy Nstelan{ e a9é/"§ requen r fr Qﬁﬁu&rh@ ofth %RSJ% ﬁ‘rBuf‘gh'd% A Hm&er
the 26. ¥ glf r:ah&sxbe.t n'acaual m% Bave a aké UHeNGave Valinl tHE BeRatiRg pesitb@Br 38

t hroughy f4aCdesibdisd TheDiRFhsSind WVes @ dd0 20 Qe lafisraR@ ! sh& W BN Bligld 0B, AiheRNAdsEEY

| ever verddaedown 1R tower 28 @ndvidfiecled frbh theO P @S atdakty aRDRealingQBgeRsratr bed 46, RS VE® S.
The i nfstrt® oN fholten iftsss B0 Gn Chelf@ridce @5, fohe apiiséd ahd divlivan fiom thé giosphare byfig e
wast e \iepattiveridal yibratiokto tHeqas inwertowdo26nd r efidseasses thfoughodeh@alve Plintoghsiese afr €
heat i ng rrRegdered glassrbaiole i 8dbintexnitientty & | S S Uredea@atorofed B! whivh vk disated3By fumatehe

f ur nac eut@Gntisthoadatly btocte wp df e tower 20/es f r omvabte gasasUs Hivcimpetiiptely rechdingawast
vert i cshowpiabftatHpalersairtipalsdinirogaced substeire  2©\wegas Zeceiving Pagh 208 dte scyelbr Thegéir oprses

val ve Vidlyiahthe toptebthp yeper ssictign@fgitheldweyl ass hrough rpgengrater bedt3dranil tig temoyeg f@md

r egenerPBedshopea 334 whi ch was heated by f urthfaerpeseadsef et ped $4/thepughaeren valyg o
the top ofhethealed giintrodugedyat 32,48 &t @ Wrses | V3 e fedriedheatar| §f e aprericdieast e
shown &Pra's@ of theprdey 051200 € ang by virtyp ?foducecfe%f'ﬁbé’? élhthe ’%m"d%i’?' 2@ @b%f‘*h@{epart -

f ey % et £
'?he to@ hr"B E‘rg&%t?‘tﬁi“’%?ﬁﬁ ander s " 8°ﬁi er Slgés\gon

of the tower good

O
t 1
from the hot ai tol{: wdered I s?:a I:amff Z{ pp l S0 pog |':‘e0 i%n
Ope” V% 9‘3 % F.& nés het N€
top o 2 wé{é b Bt% Qé t oP{h er% %Ea’ 34 Y aJrftoue

of Se‘?st tteEl:e Q terﬁ fatlrS ACthé % é WLt 2 |r?-§otl"p|re§enelra ﬁbddQ B ﬁrﬁpés makhv €S
the molegggdd 85 Y tinbCthd GRInERbd gl bé(dh0U5| y rﬁ.ﬁ&rahb&aste gas Wi Il be vibrated
I n the réwmrth&mta.adﬁamh thoUppdr QRd lowde POSi t i WMsn Dlevertdl oPthe trébenéfatr SonYds 1 O
8 Ar'e cPihdl $ddfons @NRRd 26 infsdlaidBt bewd00d NE®b nabié Bie foPérating ool te vaed he
cI osed whizh tHecud PeiichOhayt RLoilgajas,fis Md-t hao Nadre ehafigell i thdllcemy@ecd gl ass bat ch
I Nt ro- duted irtdthe ®idesieslr galmtdcalcsactiab 28 efgul ar | nFiest, walles 2fant &6 atbusiased arid valkes
occur s thertowen @6.The essuliingIcomilisfiondnd the boeri on tVecaad VA BresepeasddTheas dav® changes siep
dependrcy}gdml settion 28 raises thia demperature gfdhe The ttearntrpduttion cof ofaste hgasdsointo aipgenergir
sr ze ofglash batghegubpiantipliyole tre msitimpitempera-35, | rpedr3§eand aliow aimpsphieriseai draynginto the
enper dyreR ef the qoFwonents (it D batety and g ntva| rEvgien Ry fa8g¥Brie bg Passed bEpyonveivg V8. 35
at rraxrhﬁatf"es'? bgigh gimes fal] prathe ﬂéfafﬁ@rﬂ@at ed deaedregenegier bed 35r?ﬂt’rt’*t"€r¥dé? e jfee.
reached? "ﬂbg'ﬁ‘sﬁ ﬁEtThﬁﬂa“E?eff%'Bh“t Stﬁ‘b er an oPr dﬂ 32 a“d érrp%r PBBS’F - t he

r egenerB® {ﬁ i to
dia tg 800 o he W
ok Qﬁ.ﬂ,,@ar i agﬁsrsameﬁ AR ‘%té‘ggﬁ
r@&c‘ﬁo

Cl Osed vﬁur&d is oVé? h Rl%ée l ttbm re ghe atbr (? 3 qwrbee
and V4 gl8sopened. ese valve changes St Qfatabilé dd B'oﬁé} ting €6rialtiOd of Saed VAES
the tenpefahd!fa thftusttheFl d18 hathbogH Gt | GR Of7, VE SRV IORS Bifandddlsd thaf GRS VB bRY

gl ass bupbiolht drNaloa bl Ivabls oabcd HoROeTIr | MY TBbMe cidser] akh viNed V8 bWt are

at nosphéd Gsiiy Statid! RYsheiatdt Bedd184 tahd @5. Of t hpessaM@SE Yases Gbcolvbee rbrattrd fupach t he
45 syawswm fased aw 133ntfRmbte gaame (st &3 ough thralghaind/&, duttiag B€ ere gbvadiscied infolthe
drops fall on the surface of the heated regenerator bed 35 and valve V4 to
the line molten glass 30. The flame fromthe conbustion in or ducting 32
and the upper end of upper cylin- the lower cylindrical section 28 also

i npi nges on drical section 27 of the reaction tower 26. At this the
surface of the nolten glass 30 and fans out i nstant heated gas is being
-supplled to the upper over the surface of the nDIten glass 30 ensurlng SO

o ~ Y o ~Nsr~ r 1 o

3;% ﬁ?gsr i2o of PR '%Tf



t he chi r‘mey for discharge. an airstream preheated

by waste gases from The operation P 39 y§s as descri beg en- t he
gl ass-nel ting furhace (1, 25). sures tha ere is always a flow of hot air
to the 5 reaction tower 26. 4. A net hod

accor di ngp blahdlegéneiaidr BAIEIAGnd dlaWEbylia@3Bt at | C3r egAeBsAb&ordgds Giim angr iamMRy
ai r st r eaglough rpjendraat ed 34 Beftre beiNRERHUs € Of t havheem MeStot &if enfvitdnmam ipryvided by
nmet al bathé ehirodey 1dd disthdiga.m order of [err]. etanrairstbhe preheatetbycivbstd gashs #éim i n
thi s exanpliee ombratiors bisthe vales tak dlestBomn dpal | s can teeglas-meliay fgreatoi(he®r mi t - 10
5. A rret*um@i teet thoredis Ryaysoa How ofhobgewithey Cbaim tently for cl eaning, and
repl Cedrepfiontowe#6.bal | s fed wherein the e &h ddl methedh a¢cording tit Slaim dpahersin thert o
the beds unbReptatigr ggenesator beds 34 and 35 may airstygam dy prehepteth tozh tempexatyre of am
cont ai ni $gsigof refactosy PW‘?ST{@F‘EM dMrpfiamhe appar a?l%é“dfzo‘i'-‘%ure 3ina

t enper at #¢'e TherPed fpatasial wjch jn @G(R‘PW?‘H"taI I y nmet hod in which glass is rrel t ed

at [err]sl sts,2f dhec19mm ball Gan be discharged aterdt- { Cpovﬁ]mg'@?d fﬂ""'f"ﬁ% F’Hs%’ec’e fag Glaim, ¢
about [etPﬁ"t %Lﬁg §'§’d°‘f'???‘6ﬂ ﬂeat"f%"s fod 5 mel¥hP, St°ps °f
i nt r oducRde eer lpr bd34 or '

dered gl ag §*w : . % ﬁ ““‘v 5& irovi ng o va. ﬁ??i ) f |
and the EvAlh s' dn ;eam ap amnequfh;a (f 50 °w e pow.
heat ed n Wered glass

eated aj nbeiﬁm ﬁ% T &N Qhecr@ﬁ Eiér € 'V%Mecpﬁi ﬁngCMﬁ -Souhd t
heat ed aigtan o; ki sum ol s

regen- Kedfd fh@éh@dh:@'ternﬁ:%ﬁéﬁburﬁﬁQﬁé?%ent |y addifmeang %lnn@rh 16 aifd@éhm to vibrate
f({:/pheédeéingaél{ ddienORirtes e cfc of @RMBgER- 20  aShd KuBtedl BirkirEdin, SliRSquerl iR lading fuel
par™cl esratoisda, difoshiefit ail © bB@ddast coMbid- t eper atadrtre BatddNGlase HARA pakticles and the
cool ed afiohSik meMsd 1078 \témpbrim\al the Yorded oI dS [ er rcholedh alfetr@dm tnlicé Sdomhwakdho owamst e
gases t 0120016, athedt t@rnstamiro 2vaste hasbhi®d domyr nace ( 1,the2@wn (@) th ifuirgacd (1025 lighitihg the
air in ebustoasirhf exSd38/ofi80trtging athiesadzd. fheliedd massthgpatreamgf glasstiatobshwre f
gl ass bat cBy thripse- ofBhe tabgaraliiseot dfiguten® imppar at udngofel Bnd)eir dowdwardily through the iggpwn
f uel andwhighrthe] gppevaylindrigaltsaetion §h ot teaction ovas whi dP) ofHee twmpes (1c 2Pl sudh ithahthers is
sect i on -pwer?6 allewsctimegistweerpthe ppiph whefe theve f ur nacdireqt gontaptetwegi the flaag of thedpwing s
t ower 269188 |baiRR is mixed Wil W&@ﬂaﬁ%@"}?ﬁ"m wher e tfppb and thegurfacetof ceperpglesspidi 3 en
the fl an#" Bioduepd ﬁlﬁzn‘?"ﬁgﬂ% 'A@sw'ﬁﬁitféﬂ iy s m xed wiihip thetipeace 8a2Rd conbust i on
f uel andadf’%até 1R, 0f dowgt Sy "F"éFP 3, a| rins r oduced t 32
poi nt wh ?s is het atthe nal e i‘g%h rﬁ# @-g;}e the
| ouer Cyiﬁﬁﬁ‘aﬁe @B‘;Q;W ;’i? s %s 'S b R el S e
heat 30, .9 s il 'm5 sl Hadgafial!t & AL o e
conbustlﬂgmy s N ound a circunference
of the .,&rbaaci;o 031 O.ﬁ ths% C OISl obing 10 BB Yo
novi ng %Jn%ﬁ&@@%mb% do§dfoq to a tvﬁu@'ﬂﬁrt st@bfi@?f&W eg’a% haiff gre
gl ass badds bt 84 b/ Fho m 44Chs b;spuamdaie and rﬁmgguﬁm bxedss 8f 14b@7g. ]  Whi-C

esul t's fHoRWithl&terbrith idEiglRd 2. on of the fuel and t he 7. A net hod
acc ding to any precedi ng C ai m consequent psgemh@i-uoaa I's al so reduced to

the or- clamsserein the glass batch forne a gl ass having a der of 300 ppm
of the waste gas as expl ai ned mel ti mg {edahmdn Zun Zeteweg2ineé Glddbbhelges
above w 1:h A mftbodesicieeding diésgbateh @, a Blatsent anspr Wolenediglassemelzenden Ofen (1, 25), das
40 1. Ver f aneitie; fyrogee ANLf 2hr whigh inclndes t® asgenengier Sthrittadenguitydng pindscputfieriymi-
gl ass bat clstep §f fgedifjgzpowdered glass baigh vaitigally, g asscm%mmaavwaTPW?iMthm
mel ting furdaepwardyithroygh)a holay eirgnpentyAles #he  HeifluftyragebungBaapfechiagen depdagpubing
ei nes pul vé’FVf“Gr'?ﬂa'“'é"Fé topr hat @ iGN Piwder ed gl vaddMiga: @psograenge cea?hP'g"d‘mgéﬁfg

d asgemeng&e é{g‘ ?{‘? %bﬂ‘ﬁ‘r Hacé'l ne dO\A/r\\Ak‘ﬂ"EPP “?%%‘gq%’gﬁs%a'hﬁ'f ﬁ%ﬁﬂ‘@

envi r onnent® g Beauf :
S eng

i nfra- soun(g‘:g1 tt sal a rans ?{?ﬂ 5 verun " ung, Zuflihren

ent haI t endegp) th er 8d gl 43 b Jn'Gl enge

|uftu bquse chter Unqm nn asérh% I-Eg"

t he hot ai rmeﬁiny ature rtragung VQr qegm emg;rg

t he powdered gl ass batch and subse- bungscaéi raiid Liv@agd dr m ge

G asgenesge, mgﬁ&mocz,.gmgh@c&md wieRin the angf er, adding fuel to 50 und, nach
di eser WAr IiBat R@Astor BEiEtRb hot bif dMkdRmelthiea heat ed. OfepsrventRECAhsarich 1, GOel i Wahﬁhﬁ
fuel to  \eNpeRiuedIBetder @70skEM hei i | en G asgameiragung s BeBliRunigetung  at e
of the glass batch to und Ent ztl| nden desTeperamsion biwa 7alLfc dbkinihung
mel ting tenperature. der Tenperatur des

d asgenenges auf Schnel zt enperatur unfagt. 2. A method according to Claim
1 wherein the 55 heat transfer cools the hot air environnment to a 2.

Ver fahren nach Anspruch 1, wobei die Warme- tenperature of the order of
[err]. Qobertragung die Heil fluftungebung auf eine Tenperatur
von etwa 700 * ¢ abkU hit. 5 7 EP 0 480 002 B1

o . Y M T 1 1 ~ a N 1 I 1. r



tprghggt (ran;e%yf %s?eégggeget rom The of@r%ﬂ?%W%‘ t he val vgg leg 32[5"““)“!‘“ “m“m " lll

the glass-nelting furnace (1, 25). sures that there is always a f*IoWo‘f Hot S

air tot

il s EIERERERE e t AT o
35 may thech,mney % m I's pr eated to a te M%,eg atgd

refractory fis &fe vaved asl SEBRLEl RS rgraeé-mémr% Qéindee (1e§§r T e

mat erd.al gidas q{gt ﬁ,g,et,gth,ﬁaﬁxaaﬁmlg h6t0di 1o SheS T S5 Of the 19mm bal I's can be

di schar gqghciidhliswebé.- 10 5. A method accoqdign@ethéd aRddiRg oL ERiME Wheinhe
tently for eeqsicnegensrier bedel:achd Bymal ean bal lagsub@dlis praNe@éceion thgraiRé bofs
. CONPr i Se%orse ofSrbfieforyOdr metdl Ballk BE1damtigiainder  gr avidelof 1,200°C.

passi ng atdRcmb &dd aiatefidl WhRNINCHIS bxdmplenggn-ai r at a I n operation of the

. appar at usisifof fiegomm® ballsican be discharfjediim@mit urre | & Axoehs aborfiey to] any qrdcbding Cigim,

met hod i nentifnfot blegingsandireplaced tiyodbaabalfsdadr | , wast evhersin the dhethwdvaorofrigest thevastegls of
t he cr owintd B$ berfs undee ggliyss- gases at about 130@assing adhegieds astieamhcoptaging kinet a
15 e/ ihiopeyatjon roh thecappatat®5of Figumetd induci ng t hdemperaturer ingexaess auf 000D EQ| vedically
35 whi ch method in witich glass isanaifed at 1440 °Gewastb gl ass bapwiwaidiytteyardsdheaeqwni(daf thg glass-
NDVi Ng. r €8eEs\At rAoyd 1800 §f arp trgsseq) draugh ded t'he r elmeliphtfunasel (1.25). intsitgingd the pow-
ai r st r earfpoepgspe °f§4 PhS which i indhetwgste B heat ed Head 9less Pghsinocthp eprieally @noving
During t chegngg Pa"‘ its cygleand H‘alf?'?’a'i’ﬁ?@? l'fg heat ed “Sﬁt?dsi"rs%"éf?r FPP'Xﬂgb‘F‘féﬁ’@“'L"e@df‘?t
air del i \hasted pogF tt° H‘I's terreef E B”’ HeYe- r egen- "?rPﬁ?"  fo Vibrato
subégguerfe?

o B 0o, oo ﬁ armgg _
R ﬁ%g- j;sa'tfa °B§r ?'a*ruafsmﬁ { L'és te mﬁ% r’"' o I
ea tf

re of

ole arr towards
'; errpe(rjat 6 m wast Fesfto om- edt anr Stlhe c wn { a?.tﬁe"}g nace nl'lln the
owar ds % idn ar eQCe bg'nfic ie mwast e ga stream of
(2) of th Wi ]‘h F¥g L/a% fhe busti ?Bgfd J‘,,Pg
achi eved.yhich the upper ﬁg W&fr}gacﬁonSt fFam o (2) %sfu

use of 1 R&veRBS WS 'tﬁe%étwgéngtm Boint whiFe the | Nirdct! nta@trBGtw@énr th WQVW-fhg Nrmng
through tgpgs G&SHMR HMikdCHtnt the hdalB &ombustidnNdr i cal  KRF bikdOthe Zdrfdd of RRkdn GiKds (3,20

(2) of the ihibtinRs et 83.and e St Wnérbadel tshere 1S withiethe Afhadd 1osp ti me bet vveen
the poi ntadidacs e tdpedf lower cylindtidaPsettion@giect bet ween the flame of the burning
gl.ass batges iiss proheatd ati thé) eikgvaseh e ihe cheatoNabiSt 6.0 method adcor@ihg 201 Glainh s vihareinase
of nol t ercoghiveRiSn e cordddption iak intrdduceddti82th at 32 am@l tshaidgdaradnd v eifcemifeteate ofsthe
W t hi n t ensbquenadiss terhperdtig of thedaetiustitn dihe t op ofdowrsvaslly oling chirsteain Bt theatsd
28, the ¢ mgeceil do prigyesiueel beidw 700eCehefoense of t lgesshmich paries. 6. A net hod
accor di ndhe tyel@s addedSandiibe adantity heNQowhich ned in t he conbustion air introduced
at 32. | resutysom jtre intietiuetion ob thecfuel apd theunfser ehc @ﬂh‘-ldh@c‘?!@w& anynereceding: Claim -
t enper at (§PEsegent pEbysiorhig Slsp drsuggdrto the or- downwar arhge-mrg g a glassigving a
heated i lor el%eppm §f fhet aTSeIeatair ¥PIFRRdbOW [ er r] MPBRGHPYNt in excess °f 169%&s bat ch
par tj¢| eSoOveHEh fefREnce © Figyead, and the quantit er r]which results from
t he |ntroduct|on of the fuel and the 35 7 %F'Hﬂ'ts Bgh ccordi ng’ to any

pr ecedi ngc &im consequent conbustion is “4l S R,elg:ﬂre ur

gac. as. ol ATRERR o i grassﬁe i, @l2g.having a Je o bh binfor st

gas as nggp't p@fg e g Gt i1 exg&?éch%ﬁ £l nabé?ae@ m.-
94t asgemenges verlfikal ab arts durch eine

40 1. Verf albimani Lﬁwgnﬁromﬁér asg@nenggﬁ.aﬁn n%e M i pt 1EE

gl ass bat chpifg ﬁ'rfrg-gtﬁrﬁ§ To the hot air efviforieR€N 0! aSS GLHERh ig& §b f lterdian +Hefd2LS

mel ting fur Eb?aﬁ.\ﬁnnb ne ponbered\blagsbatch @6 Kagiks t he luftumgeBEy nvE frhschall B8 Erleichterung

Zuf | hrung efaefansiet of detdiom the RiétedR eatiroh-cedi N pavwdwamdutehagung vai 84 Heiluftumge-

vertical ly ment@the Ghvte@a REOh\GRY, lsidéad abWAr t suridua@thdfi paveronigec Gibsgbmengs,

t hrough a heientato ithetsdid ieatwansibr, addlhg fueftio  Hei Bl ulihd) Masaldisser, wibedibérssjohg Femhraler

das pul - pl #b heatadndlasa batchuard igniting ke fledto ai r env véro Breevstoff zu demv Bdifeb rGlasgé@nenge

d asgenengeragattteatdrpadion dichd-glasobéteh i Nng t he pohWEdzipdenglea Srenbsidfis zut Brhdhung

facili- . mplidgttemmeeding nit I nfraschal | zur Edérei Tomperriungdesat@asgeraengdseraubf

heat fromthe hot air environ- der W r el beSehmaiptemperaigunefat.

Hei Bl uf t #ag&-mathodtaceqsdinghie Paimae mbeteigthess shat ch and, subse- bung auf

das pul ver f Brahiragelergogls e é’"V'VQEIEﬁ?g togy the ZaiVeridiennachAaspych !, wobgicHinWimee|

to. 50 un¥mPeEER °Hﬁh%§'é?r fiUber t ragung, Zufibai¥agkng: fie HeiBlyftugosbungs Ut gipg:

and igniting the fuel von Brennstoff zu JeRRaRdyrveneteg D0587BKHE rai se
t he tenperature of t'he gI ass batch to ' und Ent zUnden des Brennstoffs
zur Erh6hung nelting tenperature. 5 der

Tenperatur des dd asgenenges auf Schnel ztenperatur unfaBt. 2. A nethod
according to Claim1l wherein the 55 heat transfer cools the hot air
environment to a 2. Verfahren nach Anspruch 1, wobei die WArne-
terrperature of the order of 700 C Qoertragung die

o — e S . — e~ o~ L o I D = ~



dot' Wi rd der mttels Abgasen aus dom gl as- ment d' air
| e ramener a une schr§el zenden deﬂP&%}O%@ orgehei zt w rﬂ, : I:“jm\ Ill Imﬂmllllm
. ver u

tenperature de |'ordre de 700 * C ahren nach Ansp

der Luft- 3. Proc6de selon |la revendication 1 ou 2, dans strom auf
el ne TaneFahkearnabtdAnsplutrt1 dddd @, Wébei die [RECRIGdéad SunMila @VREISENDY 1, dariléquel
br A ant awisufttmygetung \Gorch) eihen Laitstionrgebil- la transmission de chaleur refroidit I'environng@ar

un cour anrdet dirdiider mittels [Abgdsére aysadom giss- gaz d' dcomenp preirebyllants pous lel trarhemar dauneer r e
(1, 25). sbhmeifendeal®enril, 2S)cbrgeheiztbwirdder vor her gempsinaiee défordre 40700 ClUche, wobel
das, Verfahren di e fol genden 4. Precede suivant |a revendication 3,
dan§/| & \Msifahg@nhnack tAespiueh % twobei der Luft- 3. Procédé selon la revendication 1 @u 2pdangnt

d' ai r eststrpm @ufrainef Tempaatunen e @02 C Ei nl ei t dpauel Fpavdroanempnt A'airbrilent st fowsdies |
der Luft vorgeheizbwitle | ordre de 1200 *C. ei nerPar&fprewaat f'ain erfichep paf desogazC
ent hi It Jertikal abwarts in R chtung des Kr%t‘???@e'('%‘}'ss“ﬂ“f%’é\!ﬁ"s&‘ea@

;a'frﬁ?en iﬂﬁﬂ“w ROV o, PR o R Ay Eapn e
i

| ver f h ver- , P ﬁe?‘%e'a'
st SRR A e '3enveaewr.ega'mt¢o§m
chauffe QIS ﬁsqﬁl-‘i

i‘zgp g gcpréééné QG r%Squsibén %e Tdvisrs-
beWEgend zofens (1 eidflfﬁ 01 ﬁréc.%aén ém es
Luftstr Orgﬁlvmts mil s |ﬁ dén s h%nat ' On descoR&dtant 2 Gaire P @a%seretﬂu gblfrﬁlptd'aﬂn
la vofte g n@éhr ha.sae uttskidrh,SBEREE, nachf Glge NdREnabEICE uNd Bmpérature
verre (1, scaéf'gbn dg’s ich tvbrEkaHbdwagdndert RIMARSI L i ON Ofup§HoGrE NS 100D +C, WakiEaRRidniSieRdIed €
hei'B€n G iafig6ms mit InfraschaNCUViIRatidABEs HR CRUT ant bl i HirelaUdd B wplle @Ddu four 2
mengepar tgek luftstros, dathfgikddsi Zufhter fvost r om ab-verre (1, 25§ @pintadbire I eompesitoh Gl e,
a envoy erBrehastoff, Wih@sd Bish \diar KeiBen IGldshec Nt uNg demoudis adaae® ¢adjantdd’sir Chiagfts qui se
dans | e cwangepattiked uad derekiblfte buftstrom ae depl ac edéfla¢ell laXdiicaise degwoyer deminfrasorden
des Br onneiriefrf Bicht@§ des Kranzes\(@rdes ddne, pour | dané ki qowrantidlsir shaufig aii se dépiscodt er
und Ei nl di.t2h boleagerst Eniziinden des Grennsigivengre,  la verticale, pwr legaitsudtrerbpuis 3 aiperur e
quo | es pd tBinteitpre des)Blramscav cilasgemeRgennst of T drempbystible A mpeyre quedesrraficules de
conposi t iksaneden Preenstoff upd Lult abwdrisdytchg' g r re?%?s'twﬂé’ﬁ“ﬁeaﬁtz'e popyantyBalr refrakn

(1, 25), %8 %B(quqs °f°"s (1 2&) S%Harijé'bl acen (58 déplacpnt °’s@nbaﬁ'| 9“&‘,’?‘?"8’?1"?:!@ | a

di r ekt er JBR¥ K" %gwa voOte @ du 1 2)

25), & e 91 Blre@"% ‘Q 1‘“ Brl'é"nnsto‘f:j‘lr;téb'%ﬁ'dé ﬁ% Qz% f;’::%

bust i bl e,%%kt d

I ﬁflelreneoOf (?:glemaet ti oﬁ de conbust(:al gfremgj% s% e ? 25) ) m
u

£ a uf’?lc a‘é?&u e%tr enz

(1, 25) genjeakidit hA h 5, wobei dor Brenn- d
four (I, sﬁ% o bt 10 BB Boebont aid un SPRhaoh 1 Ioﬁ%:tao)eﬁ.ﬁta.e i

Ver f ahr ergghq &gbsmd% hégen mngg Brenn- (4, 25). fl amte ‘du combusti bl e
enflarme Fﬁhlké|§ug§‘ﬁﬁ,{a§d3 st of Unfang des si ch abwarts bewegen- 35

verre en fusion (3, 30) & l interieur @U Prossds santialfelenticaliom 5, wak 16tRe!
hel N 7.0 \RAgReAGEsinem der vorherdehendabAn- part i kel compuefitidsst apobts dutold .d'uhé GifceRid
sui vant |sprieiey ackdi 63tGIaagentengdléimGlas BigUEko 7. \Adreh@hde boursat braie ieh dénpaiticules de
vor her gehiefydia eien Schmelzpunki @noibeh 1#0Di bl e est camjpositton cleutiéas quide déptacent varole-
sprl che, vbadveistias G asgenenge ein G as bil-bas40 ference du courant d' air
et de particules de det, das einen Schnei zpunkt von Uber 1400
-conpos Revepdicationaf f ees qui se depl acent verfs Pracédé guivapkliips quelconque des revendi-
bas Revend| cat 1 ons 45 cations précédentes, 7dansoleglely (#COBRPSrant

" une dueiRcieR diarepuction dg lramposifign dans ¢ 51 j oion @I?éﬁf@ﬁtagg‘ ,veR2 A Point i fusion) 5
corrp05| “I'f°‘l5 YoRR & 39); ?'ﬁﬂhéi"ft@?‘f’"ae la co fep & 140 afis tion donne
forme & f§ Befomposition o‘?"n[’°“8 ‘H@ ?WB n four & verre (1, 25), consistant a

i nt rodui r;'érs 3 gﬁ%d?']séﬂ e"‘gf° 5 | g conposition on poudre
'a|

vertical en o5 rapas ?jg:gﬁ'rf'enw ronnenent d'air brO lant, a
onvoyer dges.L ISE?O ne- 50 ment d' air brAant contenant la
corrpomh,&delerQ% ,ﬁen @4l Ed?rf la transm ssion de |a cha- |eur de

| envi r onggiidhEn pdudie, ret t,.aﬁs i$sichOM position en poudre, et aprbs cette

t ransm SSdeOdhald@, & [#8/Udiy combaitBidtdans @U eonbusti bl e dans la 55 conposition
on poudrecoe.bosﬁo@g,i GAHRSRE A bilamMerle bdnpt i bl € en vue de porter |a tenperature
de | a conguediel énOide He pértel RITIRESANIS Ge e fusion. 6

composition 2 la température de fusion.



