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Stirring systemand nmethod for honogeni zi ng gl ass
nmelts The invention relates to a stirring systemfor

wordovariegl ass, correspondi ng stirring vessel apPdI/EP2009/052756

stirrer, and nethods for assefgbling such conponents
and for stirring nolten glass. It relates in
particular to the structural design of stirring
systens for glass nelts, the stirring el enents,
stirrers and stirri ngSHHENG SYSER®ARMAe mmde to match

one another i, f ol g%Qﬁ ItéS to say
t he honogeni zi ngm?& ﬁP‘iﬁT ats) fi‘ﬂd gtrhrsuécﬁﬁa parts
consi sting of noble netal and nobl e netal alloys, such

m(ta gr@%%&plrﬁla@@ﬂt% %Erﬁhig (&m Fc’JraHonc‘éW Ej‘algg,g corresponding

, are used In the ass 1 ndustry, "arly
shrrmgawesséloandrmttrreig an nhetthorchr mrn@ssﬁﬂlslpm:isalch components

Th ol
30838 sTIEES PR ofRer 3P RResti T Ba el o, S BRELRHY desion
bil’ an&pngt svg,erﬂm)rrtcge@liass n@wtea@pl t&@p@tutmut@gn alalgniehftsj iglttels and
ass uc ura rets are essentl a el er.
g‘i”iriﬂﬂ dﬁéé‘géow Ifi‘t Phe ragggo'iq M BEV RBE &”%L%Br'”o&e'r mode of
Hﬁér%ftiow hHER t%té’eﬂl tH@hBhﬂ;@ehﬁz"ffﬁ’@bﬁWé QIdszahalr C

refractory materials, netallic special materials) wth
thin-wal |l ed, protective PGV cladding, for exanple in

stfé‘Cfléﬁall‘nQ@Ft& RPmsistie@tof meatle wHeta @d\/l'@@l}q @&%ta&:@ngﬁrgSUCh as
Iaé?‘@"étﬁ I; ﬁ;é@éﬁi Ie%Fk&'MpLalslgﬂnﬁm %U& Igégglérgr%g g?eed in the

prayln arts carrying
gfasenndhstev, sartctianmesn qjlarmtsbfoar mettin s anwdi koot mrming of special
designed as thjn-walled, pipe ste The nmolten S
O8se s oM Mot el BB T BTt e lhiBe fRkh Sadsaida Pon
pret Ut 0Gervénf@c aneringof réfhﬂhg, htrgRsp®iting)g heidenizing and
PGM materi al s are di stinguished by high tenperature

ARRP oS theiauidugleeer nore, by their hi gh mechani cal
strength and resistance to abrasion, and are therefore

Sﬁ@l@%tﬂué%rél%bﬁt@' 8rd AsséhgalRy @i’t‘h‘é‘i" Shu&lurssd Tdeekittidly of solid
ggrts in plants or plant parts which cone into contact

Mh meteriplags AE| Materdalist apsistanit 60 Bigh deensaraturgurfceramic

?#Fp?c?hb?n@art%?la@ %b&ﬂlﬁé @9@68 n%t@ﬁ%ls'}e\kﬁ’h Sthﬂ‘\C V\qu‘féd protective

PGM cladding, for example in the form of th|n sheet metal or a PGM surface

coating (applied for example by plasma spraying or flame spraying, etc.).

Plant parts carrying glass melts are often sheet structures of noble metals
which are designed as thin-walled pipe systems. The molten glass flows
through these at temperatures of between 1000°C and 1700°C.

On account of their high melting point, PGM materials are distinguished by
high temperature resistance and, furthermore, by their high mechanical
strength and resistance to abrasion, and are therefore especially suitable for
the production of structural parts in plants or plant parts which come into
contact with the glass melts. Suitable materials are platinum and alloys of
platinum and/or other metals of the platinum group, which may optionally
also contain minor amounts of base metals as further alloying components

or oxidic additives. Typical materials are refined platinum, platinum-
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al so contain mnor anpunts of base netals as further
al l oyi ng conponents or oxidic additives. Typical

wodoentwBs are refined plati num platinunrhodi poT/aPiooyes2756

and platinumiridiumalloys, which contain a small

anmount of finely distributed refractory netal oxide,

such as in particular zirconiumdioxide or yttrium

oxide, to increase the strength and hi gh-tenperature
EW%B”T akeys ﬁﬂ@@'awgr'QW@|0N§n@’Wﬁrbé@%@'rbﬁe%ﬂ@” amount of

ARu, WRkALLASR) | Q#rg%rvgn%tﬂéﬁ%%de”% H'%s £ a%&ﬂgr zirconium

condi tioni ng, I'ng an rmng 0 incre

deyide arf yHomoyenkidat tonnofeashethyd sSmgth sand rreglk-tanwerature
sed rring is part of conditioning and
@r?gecﬁgésﬁ?m/etakes pl ace after refining and before

feeding. The variation in viscosity of the glass wth

l]'bﬁp_:ﬂam uiedting m‘bcésmdm dbwsi igbd ftheefnb@wfmy phbses: melting,

ss technol o chleve honD eous ne
TR ge DROTHTINGo fae B oA Pl fgsc; thandearee of
MbEfoReNnt2atioh fbleRedﬁﬁrs%ies F‘Htlrﬁé}@p%rrésgged %tl@ﬂ%c is part of
wat er has a viscosity of 0.01 dPa-s, olive oil about

qondigipaing and Cﬁaﬁ@yu%"ﬁbutakmwlap@%ter%ﬂnmgoa,@@mﬁ@re feeding.
tvair?at V28 49 k@ ﬂst%mbéraﬁﬁr‘é ¥ BPYuRblamental
a-S gpen on t

pr oces
ﬁlgna‘mqalmeetﬁoy alt pasd $edmdlggyaf Tbhachyleaesa dwmngeneous melt, it
stlrrln bet ween 102 an 04 dPa-s. At 1 2
oS B B FDe Gt A aften 868 patlic WePSfey is m ~ 10
anaﬁplFar cbﬁ‘]dﬁarﬂs@a db205C, /eﬁattahﬁaglat gidcoldtyaof 0.01 dPa-s, olive oil
nperat ure and dynam c vi SCOSs y show, the effectlve

§bwtv iLAg dfe- Sgara@@%ﬁés%bﬂlst 1a0 geﬁﬁi Het REpegsstgethat is feeding
%ar%m% agggggg sNSeBFhed rﬁ?tO![éa'aﬁS ﬂﬂsaﬁa Ef B%Béﬁdmg on the

engi neerl rations. Init
pm@sso&poﬂ@qu@thﬁ,ethanmsmltw afrthergdasmduheg samdng I|es between

e i nt roduci ng ,fl ow.
f(i“ P ?he 32505‘@ % dgp%’wg HECPB'EY O?ﬁogg%Hcage glass,
vmryexafmmea.sjﬁlifa?rdpa:@_npo& tion in the snall est
possi bl e units of volune is obtained. The follow ng 4

stirrin asks can be define honobgeni zati on,
éast@@nglg%qi a&psrg%q@e@,tugﬁoaq@gtyn@p'gﬁ isgosityeshow, the effective

Etﬁﬁfﬂﬁ SFgIatsB%r%érﬁ@néJ?ec‘anl&@%haﬁ@ﬁd@en the nateri al

bei ng m Xed

Stirring is among the most important basic process engineering operations.
In its simple form, two or more components are united with one another
and distributed within one another by introducing flow movements with the
aid of the stirring tool in such a way that a uniform composition in the
smallest possible units of volume is obtained.

The following 4 stirring tasks can be defined: homogenization, suspension,
dispersion and heat transfer.

Heat transfer, the exchange of heat between the material being mixed and
the surrounding medium through the wall of the mixer possibly takes place,
but plays a minor role in the design of the stirring systems for glass.
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the surroundi ng nmedi umthrough the wall of the m xer
possi bly takes place, but plays a mnor role in the

walewpgriesd the stirring systens for gl ass. Si nCECT/EP20D91€52756

case of glass, the main phasesand the additional phase
are liquids, the stirring task is exclusively that of
hormgeni zati on. Honobgeni zation is the m xing of soI i ds

or qui ds that are soluble in one another as as
§H‘t$eeqi]aqh|ezF@1§? 6f Qﬂiﬂi’fﬂ‘reﬁh@n[ﬂ'@énlﬁh%s@né@ﬂttlh&tﬁ@‘ﬁ'“&ﬁéy ghase are

ﬁ‘éﬂult:lgre'%ﬁés ét'}r@”p%‘éﬁ uhi&. o%}@déiosrn‘\g%x” 4N mea%m erjization.

inci ple the transporting ents of a nmater
Uemtg;emlzatwn ish thai mixiag eofi solids podijuitie thet are soluble in one

ANl S L T el & s Pocks” B snsRfgon and/or

tifferenhbey in tlanspénahute.ve m xing : distributing,
bl endi ng, particle interchange on the basis of an
rdering matri x_and random

_ A
5i5b¢ B it MEBRS ARG GEIF oS £1anPeBiGava cobTgents of a

MEREABNMBeirld PHIRES] Y6 tRiXicBSe ‘it M5 @RIk Cﬁ@\/‘ms@l@wgﬁaﬁa@@een 5
and agglonerates. In this case, the resistance caused

tﬁ‘ﬂ'\éélHé%p%%Csqpf%g'é@'ésrh‘é@'Cﬂ“ou'b‘éero%@?"@o@‘récunﬂﬁﬁﬂﬁﬁfi can lead from

Bh&ith%he ostﬁﬁgt chi ng, conpressing, folding and
overcom ng wtonian friction. Turbulent mxing :

creation of turbulent flow(s) in liquids and gases.
Distfibetiveimixing : distrikeing,ablieodingg rdrtiziet indercbpnge on the basis

OSSR PRk S a8, ! A8, Bl A ravons
fareelanelsCo@ohitafriction hgverbe bdi ®tartdmiel ve m xing, this

operation bei ng very closely akin t o kneadi ng.
neans

FSRSSVE, MHaRg: el MRul ROEaEE 8 fnigefaste 1n this

Bage) Qhetr’éarstar»t@causkéldrwy sd hééuaa Cs@ﬁes@,és |h@Wt&S| I:S%C@ﬁéﬂcbme
I'f the wor ki ng process of 'kneading' is considered

fromthe point of view of flow behavior, the absence
BEMiINAHUNEXEY: rra%tr%@hﬁi‘ﬂrtl 6PEPrassinGar £FEN s@nd opvercoming

NBRtbALATictiynof the m xing operation. The nass
transfer

Turbulent mixing: creation of turbulent flow(s) in liquids and gases.

Diffuse mixing: concentration equalization by diffusion. Example: fluids at

rest.

In case of mixing the highly viscous substance glass, this consequently
involves laminar mixing and distributive mixing, this operation being very

closely akin to kneading.

Kneading means the mixing of pasty substances of high viscosity. The
energy input involved is many times higher than when mixing substances of
low viscosity. If the working process of 'kneading' is considered from the
point of view of flow behavior, the absence of turbulence may be mentioned
as characteristic of the intensity of the mixing operation. The mass transfer

takes place by shearing, mechanical division and compression.



10

15

20

25

t akes place by shearing, mechanical division and
conpression. The difficulty when processing |iquids of

whe@b/1viescosity is the | am nar flow behavi or. HOI/EP2999/052756

m Xi ng process, this behaviorgneans that there are
problens in the exchange of the corresponding flow
filaments and conponents to be m'xed In the case of
| am nar flow, the forces caused by the viscosity

(Bﬁecatf|q%tv5whe§spr0§ﬁé%m9 iuids @fdaehnwﬁ@osww%tta%ﬂawar flow
Bﬁﬁé\ﬁ\ﬂﬁ Elfotjeéh )fﬂwg,' Qc%cre%?“ths iehia9idd PAEIRAYA ttﬁere are
that the af t he

amnar ectst e entire volune o
pegdeins lin cttaeeexolnamg@hofu’ehﬁ)smnres:;oruhngxr fowsuflements and

i | ass Q fe n. en
HhgBAEEe BF Pl LSSt BRrERTE s o pavsea oy
tie tzlseogtyawwea?rmgsstrrgss tstheapuln@r)tarem@ment that is the
stirrer undertakes t he honpgeni zation of the glass

ruci bl e art or_stirrin

.cel l
e Ber e aghivie e taen KA e F1 s iRvarogyiSte that the

RInhiB@F o we affe 68| thbifirel Jdlumeneradhe vkl s. I n the
continuous nelting process, the glass is fed to the

stirring vesse| laterally fromthe top or the bott
ImessRfhObRiIgmYiscoptige. asiqee g#%@k""ﬂ%&'aﬁéraﬁ?'é'é’ ﬁoéﬁ%ﬁl 5‘?@@”9 can

Bhs@ethdrhe @H{zaﬂﬁhgﬁt %gtiaﬁah ). et by neans of an

outl et pipe or t rou ottom of the vessel. The
difference in height betvveen the inlet and the outl et
hakles pirior gt oF he dlassaingloatryn tloe Plantagampenenthgpat is the stirrer

?ﬁg&ﬁ?ﬁeé .(Ehg' ecf?ﬁﬁé&nl%f gnt tit‘[]ob%% el%%'ltggilnegfcgﬁf:lbg% ggsstlrrlng

STITTiNg since e“entire vo
pat orpaismrtg‘lcelugﬁm ls’errssrtg wess@smaeﬂs haCares egliredriday ,or slightly
hat, of m nar_.and distributiv

t he st t

EOERl FaAREe PR festnh e 1. TR e Mpus el B dCess, the
@Eséolszf@ﬂ t83the’ Wirfthg ebsded Slat@-afly Stroht ithe so/pﬁtcﬁrrtrﬁ@rbottom
aﬁass nelts. In this case, a stirrer with a sh

PgEhRA iiRles RiPe Oﬁbﬁtgjais%ﬁhe%)@@vesame@l|y| ahst dtffﬁ(fent height
Q{éﬂjﬁﬁeqw#aggllﬁéa@ & 9y éﬁ)% B?‘Cmt&??h thg bottom of the

respectiv rise a bl ade, is a
pw@ll Ehetcbff‘er@deorn‘ghemtrmtmmelnstheanfdeetanhem ogtlet makes it

BRETRB B oo b oS R Bl PRRE B, RPeRSE whb? ¥E force-

feeih gledfecs ofithé eaisting rReerpentpsinte blaé feneise \AMttumb @fr@lass must
BOSItI oned between two grogé)s of paddl es. The obje L
RS PG the PERTNG Y §58eh Stssaugat! Vnﬁ*ﬂ%xﬁéb’lr'aﬁ task is that of

RInkifaPahdVd@stributive mixing that affects the entire volume of the vessel.

DE 10 2004 034 798 Al relates to a stirring system for glass melts. In this
case, a stirrer with a shaft, which defines a longitudinal axis, and at least
two groups of paddles is provided. The paddles respectively comprise a
blade, which is aligned parallel to the longitudinal axis, and at least one
opening. At least two groups of paddles are positioned on the shaft at a
distance from one another. Also provided is at least one group of baffles,

which are positioned between two groups of paddles.
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stirring vessels for nolten glass, correspondi ng
stirring systens and net hods for assenbling such

waeoporest s and for stirring nolten gl ass. Thi BCDBP®0%/052756

I's achi eved by the subject magter of the clainms. The
present invention particularly concerns a stirring
systemwith a stirrer and a stirring vessel. The
stirrer and the vessel are nade to match _one anot her

Thetipet Qé&ﬁ@t PRESERhdN MY i 1P| Pravide HEPFOYRRH O oflternative
d
achfrgl S%Lsn fak ﬁ‘ﬁol% th%légiﬁrttrﬁfg@é?‘oﬁh'irfd S%Eﬂ—g{]?s%lyfstérﬁs and

owthods fe;t amem@mgessceh corrpoaentarbed fof stiafrfd ewltiem glaes.
f orm of attached or integrated structures, which are

S5 AEE: Ayl Bpask apleapbkeR haEpae

el enents to be designed to formpart of the wall of
The mtbemt hg/emeisﬂebart'ﬁhlialwcodms 3 Iséirfing | aywtery with a stirrer
ant utf ace. ar ea 8 t he vessel

AR re SLEN ORI SRt BeT AR oiiE VEFeRlr 11 "] iR match one

ghagter ifwheliegednetryt kihd tonbeduentif) inegicdd mndd Bﬁoperatlon in
baffles toward the m ddl e of the vessel, or fed bet t

PEarHAas @ny PR MUTHSE ARG ekt ihachiengdsherwall QéttgeGM“nd”CE“
bhe; QEIW&MQalug‘E‘?rrﬁ‘f Ye8SS- hAs o | r{rnﬁtﬂ&' ¥EHffles in the form of

acco to the invention for ten gl ass has a
attagmedn@rmranegaau&d structunes; whish, arem;asmrned bagwoedisednsional or

gﬁ‘%gqu& r‘%c?r]ia'laé%h d“?”ﬁ%’H@ §§%§|B Meo AR tMe%QIimensional

aces frri as an | nner

eiement%eubem |dab|g$1@df@cmrrm/pacthoﬁrﬂ)e nalleofvidng guumrfgawmel This
The, i nner sugface na%/%be formed by o or _nore

BFRAMCES e TONAMING | FRYARtaPEs ithF §HFf1%5%eaF?aPs Oaft th%a‘é?sse' is

Fd@eﬁeﬂﬁcﬁ%éé@%m |Wb'r§%&éh8ﬁﬁn?‘\’@ychér@€§§ hﬁjﬁtﬁé‘ﬁﬁore the
circunferential surface or the wall thereof into

fiawidhisr direcad by b€ théfles itewiang t\h@s%ddlemé thaf ‘P’@@@' or fed
? &eF‘%S irfdr, hfg %ﬁ?@lga thgr% &sté}‘?the entire volume
I na el gh

ongi tu axis or a erent
ef glaseng vessel or the |ongitudinal axis offset in an
angul ar manner around the | ongitudi nal axis The

Anebale L P dnaron tlnd g BB oRE BPOHE ofs hes
lopyggtuldirel| radis . axa t$1|§t@$&)0thtaf§tlr|'|&tgt\&rssét rr@ry leangd & sBfaight and/or
curved form. Apart from other surfaces, the stirring vessel has an inner
circumferential surface, which may take various forms. The inner surface
may be formed by one or more metal sheets. The inner circumferential
surface has at least two or more baffles, which extend away from the inner
circumferential surface or the wall thereof into the further interior of the
stirring vessel. The baffles are arranged at different positions along the
longitudinal axis or at different heights of the stirring vessel or the

longitudinal axis offset in an angular manner around the longitudinal axis.

The baffles may be offset with respect to one another at one position and/or
at adjacent positions of the longitudinal axis around the latter at an angle of

60°, 90°, 120° or 180°. Irregular spacing is likewise possible.
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60, 90, 120 or 180. Irregular spacing is |ikew se
possi bl e. A nunber of baffles may be provi ded,

WO e®paziesd/el y attached in at | east two groups BPET/BP2009/052756

| east two baffles each, at a gespective position along
the |l ongitudinal axis, with adjacent groups of baffles
bei ng arranged offset in relation to one another. A

further alternative or additional aspect of the
ArveRPED R MafBee a be RoVidathgeyaederely gttapheddn at least two

gf%ﬂ}ﬁﬂg}%ﬂﬁé#nﬂhé udiagl ﬁéééhs a0d aRshaR fe positign along  the

Surface I nner CiI I‘CU
mmgﬁtalclmmaaoilagvxath Iad;aaxten(orga“obasfcbfebwrﬁieshb@mgea]rm‘snged)mffset in

fﬂgﬂéf???h” O;{gfggr ential surface into the interior of

In this case, the baffle has a
cont our whi ch - considered transversely in relation to
Ahajdtb@tgiatlmhaamami saddutadna\leasmeqnaof ithkl jnvemtioowselates to a
ers essential ly away from% nnereamraiunf erenti al

r’ef%e"eéﬁe HFSrs oIt §'378s YHIN %r'oing't a?X'STHBd an inner

@@ﬂ!irﬂﬂ!reﬂ&at berfeed fine iRR¥r Eﬁ*&uﬁ]‘ﬁét@ntﬂa@@ﬁﬁfaeé?n%mﬁgabi Yeast one
or _conpletely fromthe inner circunferential surface

bafift@ ichy extands frem theeingiarrgioygfesetdl surfageniaite 4be interior
Efrhﬁq FeRert 10f HEecés'éveEHé Od‘afﬂgt gé?aétcér%%ur which -
pr e er a eacC

hr ee, baff es nay be prov
porssidé e Htaoa‘ger‘sbb' |Inorre¢atnm1jtmalhe dongitudihal axis - at least partially
circunferenti al surfaI e sentially conti Uous
f afGanay

PRURE> & FHsTY EaPEdY PO oty O RUHE T G rface of

thd stirrfrey eaddedl oisigrdortealof the stirring vessel may be
forrred by at | east one surrounding netal sheet and the

BB CREHRRIA 0 Bl R30S LSS el competly from
13332 FHr@r'd’rcGﬁ%l'é]ﬂﬂalfsfuﬁ?f@cbhﬁtostﬂé Fﬁﬁéﬂbf‘gf el §hrrﬁjﬂj?%ssel
The baffles nay be formed by at | east one further

nmet al sheet fixedly arranged on the surroundi ng net al
bhdbe, caseepPbrabigh ey afBeeh AG the is¥radeIngt least baes peaferably

;erétee’ééﬁf& 3l Dd PRoVie S bt RacR °§n§>ff5"°%'t'“@ Iﬁﬁﬁﬁﬁgutnal axis.

hest with'a centra ortlo ess far w
| east one, preferably _both | ateral portions. The o
bae fcur@ymfayentfajrméaqeolseesseetlaﬁy reedtintows amel yunepredliptical or

g553h $BESLEetion.

The inner circumferential surface of the stirring vessel may be formed by at
least one surrounding metal sheet and the baffle/baffles is/are arranged
fixedly on the surrounding metal sheet. They may be at least partially
machined from the surrounding metal sheet. The baffles may be formed by
at least one further metal sheet fixedly arranged on the surrounding metal
sheet, preferably by welding or soldering.

The baffles may extend into the interior of the stirring vessel furthest with a
central portion and less far with at least one, preferably both, lateral
portions.

The baffles may, furthermore, be formed from one or more metal sheets,
the outer edge(s) of which is/are adapted at least partly to the inner



10

15

20

25

the outer edge(s) of which is/are adapted at | east
partly to the innercircunferential surface of the

wa@rioneregs vessel and is/are at | east partly cOPCEEP®O9/052756

thereto and preferably has/haye at | east one
transitional or joining line. The baffles have at
| east one first face, which has a first orientation,

and a_second face with a second orientation that

alir$wréf%"eﬂtlah1&tﬁ@0ﬁi o5t they iSERtiBg | ¥Assernand i ipkareany least partly
el 4R BV, F@abfV'Ha@ﬂqa d aftell(?ats‘togné OtrgRSitional or

anot er at an ang apprOX| mately 30

mirihgrlatd.y appr oxi rrat ely 45 to 105, nore preferably

approximately 60. A stirring vessel according to the

j t Yy . .

*(I:'Ig(}fm‘?ﬁatff‘lé’%1 hg% aac Ieggtatcﬁbe RALL 'F?c@é v&plgﬁﬂagslr %ﬁ| %apggﬂ’éa&lon, and a

E@dnmtafeenmlth a/\tﬂcxolrnd| memtlatuﬂblthat dufﬁr&stfr@nlt@e firgt orientation.

nmol ten glass for optical purposes. In parti cuI ar in

|ons in which the stirrin (of0) s

EB2 85 a0 cfohd FaSyhayeE hed iRty i PERYL0aB one another at

8Ar &Mk OfF b@@k@tlﬁfa‘tely'rb6° bf fibes, PrEfdrably abpaH@RGESly 45° to

in order to reduce wei ght or prOV|de further

¢8RSt MOEE iPHREETRBlY QH@OW@‘@I\Y §0ass. A further

additional or alternative aspect of the invention

REdtAtRg Vedsal §&¢draﬁ{g chEhéTm\ie%'ﬂloW RS9 Mesh PBMially, preferably

correspond to the stlrrlng vessel described abov

Toinglegely, raonsist évirs exidgsdiapesign thaddened &GN maueur@h which is

S y

HOSAIE BRRTRLR R 8Bl 16 8,41 DyHiges, n partcuer i

pegunsiéd wisich theastinringhivebsdiacoraes lietas tootaet svith rmaoljen glass,

ghenerq%rhi ch extends radi ?lﬂlh% away fromthe shaft.

P RS & Ve YT PFIPIHESE nt has a contour or, in
particular if it rotates, an envel ope which at | east
PRetbaffley @rayesaest clabrancesmheskler &5 réedutelakkight or provide
conpl etel y narrows awa fromthe shaft essentially
furEheneanssrigtions fof e HR!teB 4!8%S1 ongi t udi nal axis. The
stirrer has a nunber of stirring elenents, which may
Rerur@Rerdditiehyl & &eaeadivebsplect 6ﬁ%ﬁe‘iﬂ‘6€ér€tfd?ﬂl5@a@°s @ a stirrer
| east two stirring elenents each, at a respective
fﬁfsmcﬂtﬁn alla35g WHHeh | BaYyi t?Qrd'BﬁmnCh)tpsth%&tﬁ”aﬁj Yeesel described

'S S . f [

SpU0STA, AL R RETR LSRG DS LRSIk Besembles

atlaternmat,ll vanaispewith thee Immgnajrmnahaxsl af ssid atiaring vessel. Also

provided is a shaft, which has at least one stirring element, which extends
radially away from the shaft. Furthermore, the stirring element has a
contour or, in particular if it rotates, an envelope which at least partially or
essentially completely or virtually completely narrows away from the shaft
essentially transversely in relation to the longitudinal axis.

The stirrer has a number of stirring elements, which may be respectively
arranged in at least two groups of at least two stirring elements each, at a
respective position along the longitudinal axis, with adjacent groups of

stirring elements being arranged offset in relation to one another.
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stirring systemfor nolten glass wth a stirring
vessel or a stirrer as described or clai ned above or

whedoome1684 this case, at |east one stirrer i s PCDEPTEU0S2756

with a shaft and at |east onegstirring elenment. In

this case, the stirring elenent is fornmed in such a

way that the stirrer can be introduced into the

stirring vessel by at |east one axial or transl atorP/

e atfi PV‘%eﬁD%@Wﬁ'ﬁf‘abth Akerngtivee ASPRCY; elhg: imrentipn welates to a

§Ltn‘rfrf ; s‘c’@rﬁs%n Abltesa ks?nﬂltﬁugs%ﬁyﬁﬂ§ @&ssel . or a stirrer as

SI mu eous relative rotation of the stirrer in
deseribeash ot mlalm¢ﬁ|bpwenq bekwel Imntlisacase,t dleteaski eie skirrer is

PERIRRE R o Rhat 50 (T ETEE bok' sdgh Eldhfe,' i thig case, the
pos P erenhort tshﬁormecr resuchn at Way ap@t ahe ngirsérat#n tbe ineroduced
rotated in the sti |tgg vessel . The sti

rin
R iRt / Silisith esssl BE PorRast PN ueHoh YyrreRslptory relative

VSN tC @F P Qn AR CRI reRRRRd td OrHeN 8tiF9Rg Okssef, Bh8east one
baf fl e(s) dur:trwgt rotation in the operating state.

FulpIaRMERS 08, SiTTtager s iratptiviecraiatipe|af tbet Firnelyimealation to the
h
SO eLei 2 Y R 00 W01 e R0 0 RO ThblEment of the

rring sys
ptrire‘éeriabﬂeyamrmbeuhel ytlrrtmgwmesseloﬂnairhls case it is pOSS|bIe for the

xi de- di sper si ened PGM erjal..The stirrer or
ST o BB St 2 e et B U st Vsl ¢ o
reduce wei ght or prOV|de further constrictions for the

MRE tRTriggasiemdrity éleaidms enal hise iforeBt| mnsucﬂ aat &mt tha it/they
nmet hod for producing a stirring vessel for

@%@%P%C{%{C MEsRQid tRIFracoatqw’ Ofltpepboﬁfﬂ?@)l %Hr]”ﬂ/g Fotation in the
6pERItirzetdthe #&Méﬁ%&% Stth‘aep§t|rrfr$q 8| &9 e dIdBhts may have a

Clrcu erenti al Surface formn he | nner
contoynfosraneneglopamhice rwrltqwmwwafmmtt\h@ .l es in
such a way that the baffles extend fromthe inner

: _ i : _
ThE SHPHESELEn AR LR PR Bl Syl consis o
dn foxédeedispeosiontlvarsienad rRGMtmatertad. t he | ongi t udi nal

axi s and offset in an angul ar manner around t he

Th L d L]
T8} eflrter/§F s SRS BIAHEE nOAR haVe dedtAhERE AL Sar to reduce
ivelghodrt erovide@fstivert tormstliongnd £ thal maken, glaed.h the
steps of: formng an inner circunferential surface,

FS&H‘éP Fgethgr}%\r/er?tllcr)r?ur aet[agn’go aI method for producing a stirring
vessel for molten glass with a longitudinal axis. It particularly comprises the
following steps: forming an inner circumferential surface, forming the inner
circumferential surface with at least two baffles in such a way that the
baffles extend from the inner circumferential surface into the interior of the
stirring vessel, and arranging the baffles at different positions in relation to

the longitudinal axis and offset in an angular manner around the latter.

The invention additionally or alternatively relates to a method for producing
a stirring vessel for molten glass with a longitudinal axis, with the steps of:
forming an inner circumferential surface, forming the inner circumferential

surface with at least one baffle which extends from the inner circumferential
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surface with at | east one baffle which extends from
the inner circunferential surface into the interior of

wo bmogries4 i ng vessel, and form ng or arrangi ngpCTEP2009/052756

baffle with a contour which ag | east partially tapers
fromthe inner circunferential surface into an
interior of the stirring vessel essentially

transversely in relation to the | ongltudl nal axis. The
pfasR igR Hesivterdprapkshe stisringviesaelf gnd a%@%ﬂl ioh@raanging the

BEFfFeV'W‘EhSXStcﬁﬂ’cJLﬂf theﬁtgl 36 Qﬁ%rl ér% ?Forbe%ﬁé inner

one of the correspo I Ng enbodi ne tS 0 ects apove
gircimférentiol [sovfatg mdbhed Biteper @fntin@oﬂxmrumg wvkesel essentially

Rl e PR BT b SRR B oot one @i

relation to the stirring vessel, further subsequent or
Thelhveantou sl svoreatst tdy raetteldafarvesgentislinga sifrrinlyesystem for

stirrer, in relation to the stirring vessel and a )
Flatdrehiass Afodhng o 1695 e f bW e 7355endng dpbegigments or
sépedterabole! Qligd O féIdWiRG mkthdd BEpseSa®bducing the stirrer into
Furthernmore, the invention relates to a nethod for

&9 BFiTHRY ¥ePERIrPWPhiRRSKiaNe axist oF ﬁrm“gslét@gv émadiveom@vagent of
H alyidrB8ASIn orréq’at‘?(.f)rh pﬁeﬂ‘{%l ﬁ @@ss%ﬁbcfgl't'h%?t SuBSequent or

aspects above t met hdd step
Smmmltameousl trmveghmbwa are@lulvanrotatlen mﬁthehetlsttelrrlm rgjation to
vessFr, turni ng the érer Lbaﬂ ‘rrlntfglgsse and t of
P SPRENG érol £ad agl t A g?{ RBS|epef relptiug Tppdement o
Bid stifrag iy eslatibn tbiteensirtiag valsaels being directed by
the stirring elements and the baffles through

| CLi het ween th £m br oken down,

onstrictio
R GrmSty Fa JEVETIRN 1IAERS TouP MG OH o SLGTNgr golten glass

e RASSIHAEg OfydtBm 'Eﬂcbﬁﬂng' &5 Satt 'I‘éé%}ﬁganéhﬁf 'tﬂbekb%spondlng
of the stirfring vessel di schar the nolte

gMbodimeptugh aapestr pboVef V\tlhbtl@e.fpﬁowmg/@g@@pd Jiees: feeding
h“%ﬂ‘é{fﬁg@% ‘%hlLdU %ﬁ%lte? o'f lthé'%‘:l?ﬁh v%%géle“cuﬁ'ﬁng tPe stirrer in the

sac totelnvetlonb
stiaimy e/estel thd basgiumgastheFrrgﬂt@ Igbassslhlmmgdn $h®ema&n|ar of the

reresentainofast rring syste cording t o th

CTUIR Voreantie Dol plaise 5dvR SeotasE ol he LT BRI G Rats and
H@gjaifﬂé@s Nakro@gth Scondtitiktids EbRdeAEtHerat oReNJdéRNS Néheaded
invention of a stirring vessel with a stirrer
8pdius pom@irageed during the turning of the stirrer and passing of the
molten glass through the interior of the stirring vessel, and discharging the

molten glass through an outlet of the stirring vessel.

The figures are intended to illustrate preferred embodiments according to
the invention by way of example. In the figures:

Figure 1A: shows a schematic representation of a stirring system
according to the invention in a view from above in the direction
of the longitudinal axis, with an embodiment according to the
invention of a stirring vessel with a stirrer corresponding

thereto;



10

15

20

25

thereto; Figure I B: shows a schematic sectional
representation along A-A according to Figure IA

wo-e@anzied4C. shows a schematic representati on oPChEPIN®ES2756

according to the invention, omptheir own wthout the
stirring vessel; Figure ID: shows a perspective
representation of a stirrer according to the
i nvention; Figure IE: shows a representation of the

L oFNQFS t Ife SEM@TPAFiCassesHOnAl | helriegaPEatiop aing  A-A
t he bafflea&§r§m§W%|ﬁpuﬁgggge 1C, Figure 2A! shows a
schematic represéntation of "a further stirring system
according to the invention in the direction of the
Figwgie 44 nshovakias schematia representatinboefi hafitesageenrdingg to the

to the inv ' 0 i rri i i 1.0t tirrer
correspondﬁ%hﬁﬁg‘ré ghétlc{g\@ gﬂg@ﬁzﬁév\%\sﬁréﬂgc\%grsr%fi c
sectional representation along B-B according to Figure
Erguie §D:estt@ys shmarspacthohermesentatipnesfea sttierraaabrding to the
further baffles according to the invention, on their

own Wt houllnvfaﬂgogti rring vessel; Figure 2D: shows a
perspective representation of a further stirrer

BEiporalil BY $lowdea | mpeaddratiofi glirtke2Fitesd@ih af the stirrer as

representation of the intergction of the stirrer as
shown in FENR DHRHE %%é”aé%ﬁlt@fgé a§h§\wn 0 Bi9yne dC:

2C, Figure 3A: shows a schenmatic representation of a

f?ﬁﬂ@mstéﬁde@ syidraBtiaGepreicngati n e iFMBBF istiRrihg system
e

Irection of the longitudinal axis, with a further
enbodi ment 3EEBINGi kY the iNMentien dit then derchor 1afr thendpngitudinal
vessel w té&i&f‘ﬁﬂtﬂ%%&he%ﬁ{ %ﬁ't%%c&#b%@‘té??thg'iﬂ%r?cion of a
3B: shows a schematic sectional representation along
C- C accor dstirgingovéssglnét Bt eFstiuree c@Cespdradingahereto;
schematic representation of further baffles according

bladetfobT B 51 Sgtfohepteliohdl hendelbitid (Bigno &8

of a furt hetcostiingrer Figure 2A;

Figure 2C: shows a schematic representation of further baffles according

to the invention, on their own without the stirring vessel,;

Figure 2D: shows a perspective representation of a further stirrer

according to the invention;

Figure 2E: shows a representation of the interaction of the stirrer as
shown in Figure 2D and the baffle as shown in Figure 2C;

Figure 3A: shows a schematic representation of a further stirring system
according to the invention in the direction of the longitudinal
axis, with a further embodiment according to the invention of a
stirring vessel with the stirrer corresponding thereto;

Figure 3B: shows a schematic sectional representation along C-C
according to Figure 3A;
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according to the invention; Figure 3E: shows a
representation of the interaction of the stirrer as

wG baon2iesd Fi gure 3D and the baffle as shown i nPEi/BP2089/052756

3C, Figure 4A: shows a schematj c representation of a
further stirring systemaccording to the invention in

the direction of the longitudinal axis, with a further
enbodi ment according to the invention of a stirri ng

Flaure 36t shawe aseeheraptie sepeassoweiion af erees; bﬁfl@grqgcordlng

4B. shows g, @R‘%ﬁh%nséﬁtth@ﬁadwrﬁ %\Hfr%'iﬁrthététﬁlﬁn@'%gel

D-D accordl ng t Igure 4A, Figure 4 owWs a
schemati c representation of further baffles according
El;gm_gav@mwsma oPershectiveowrertiesaoiatiorheokt ar fupger stirrer

vessel ; Q&ro?gﬁ]ﬁ o {Fw%“fﬂvé pgk spect ive representation

of a further S rer Bccord 'ng’to the invention;
Figure 4E: shows a representation of the interaction
Bigute3Et | shers s reipoesentatibngaf ehéDirdrdbdtion lwdf tHee sisrer as

h [ ' . A4C  Fi - sh h
7 epr osent atTH 41 Fio FBrAth @ndaer AT &S0 Xk Eigrae A

to the invention in the direction of the |ongitudinal

Bid ure WAL hsrfaovf/sl fat b@ferﬁﬁbodbﬁﬁmena@tﬁm a&if gy fehehstirring system
|nvent|ono a stirri vessel with the stirre
cor r espond?¢RPTERGr R 6RgF'P§EPB°'BBn %@Hestl%rfgn’ﬁ}q tongitudinal

sectional 5@Br @%@ns abtABr @hﬂf&juﬁeﬁt%%E@Fcﬁh@@ottﬁe':hﬁéﬁt‘?on of a
5A; Figure 5C. shows a schemmtic representation of

further ba$timriey wesset witigtheostimer coneapeAingdherdii r
own without the stirring vessel;Figure 5D shows a

Pgw&bi:vﬁdﬁﬁr%segé ri'lgﬂ_cofise%tiBHélt hesprebbhtatlon along D-D
o the invention;, Figure 5E 'shows a
repr esent ad¢aomdiofg ttohiigiung ¢Aacti on of the stirrer as

shown in Figure 5D and the baffle as shown in Figure

Pl B P, 5" 80T BaiE 8B Readhs 8 B Bl ees ygcoring

the dir ectttcx)the:)fnvtahaohpbgltheﬁlmm without the stirring vessel;

Figure 4D: shows a perspective representation of a further stirrer

according to the invention;

Figure 4E: shows a representation of the interaction of the stirrer as

shown in Figure 4D and the baffle as shown in Figure 4C;

Figure 5A: shows a schematic representation of a further stirring system
according to the invention in the direction of the longitudinal
axis, with a further embodiment according to the invention of a
stirring vessel with the stirrer corresponding thereto;

Figure 5B: shows a schematic sectional representation along E-E
according to Figure 5A;

Figure 5C: shows a schematic representation of further baffles according

to the invention, on their own without the stirring vessel,;
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axis, with a further enbodi nent according to the
invention of a stirring vessel with the stirrer

wa@erwasweendi ng thereto; Figure 6B: shows a schPOEEPI09/052756

sectional representation alongp F-F according to Figure

6A; Figure 6C. shows a schematic representation of

further baffles according to the invention, on their

own V\/lthout the stirring vessel; Figure 6D. shows a
JVENQEDHr 8s RRTEPEEV O f r%ii’ﬁeé?"t“wétonstpfrrér further stirrer

accord| ng Q8% |trg)v§fétmg@ntlghgure 6E: shows a
representation of the interaction of the stirrer as

shown in Figure 6D and the baffle as shown in Figure
BEung BE; eshows showpresesttariper o8 thiet mteradien agothe stirrer as

which is r%cﬁk,ﬁ% ¥i r{aa‘{t%%ﬂd tﬂeaoa?thgss rv?’r?ﬁ‘??fgu?’e%fc

a refining rrber W,

elenents 4 that are offset in relation to one anot her

Eiqune 6Az $hmg$ tuscherhatiz irepozsenbaticeefi a fughet istiotiag .system
In the enmbodi nent represented, the sti,rring elenen

bre of f sotSaTamaET BRE B VERton 1B e Hisbtadh Gal Lhdttudinal
2, which extigndithnyvaneher emsotimeneraceetdind @o @hetiRgention of a
stirring vessel, can also be seen in this pl an vi ew.

These baf f$té"§'Wga‘{/e%ﬁbt"’r'tih‘d@%W?éF%WrﬁsB‘P”%ﬁgtthﬁr@tﬁt 0

the interspaces left by the stirring elenments 4 . This

F%il?_rté 8B2! siowd & sTReWELRT sddtidmal ?e&*e%éﬁiéﬂdrﬂal%‘n?tﬁ & according
e conical or narrow ng configuration of

baffl es 2 tofi@ute 6A¢ i nterior of the stirring vessel 1
that can be seen in this viewis represented. The

P%ﬁrlléeﬁczl Q{cﬁmfat 4 aghsdatie %@?eééﬁ?gﬁioﬁ'cff%qr%re@éf‘flék according

he stlrrlng i nsuch a wa
t hey occupto tHeeinvkeatipns padbelreiwie evithdut thachtvrldgalessel
stirring el ements 4 of the stirrer and rrake it much

ElEueEbp: s o) Tspamir CropRyetistfin, 8 e DRher stirer

paper in Fa@mrrelnlgtBtlwnnbenaeﬂn O the others, only
those lying at the rear are represented. The stirring

| enmen 4 can rotate freel.y dugi eration, .and )

B bR, o (2 R T peeratitn PE P, JREF oA f o, stirrer as
I'n Fi gur esshovth aidurB dib ahdntheaFaedsishswiid PRued 6C.

the glass nelt can pass

Figure 1A shows a stirrer 3 with a shaft 30, which is rotatably arranged in a
stirring vessel 1 of a refining chamber. In this view, the stirring elements 4
that are offset in relation to one another along the longitudinal axis can be
seen in particular. In the embodiment represented, the stirring elements 4
are offset in relation to one another by 90°. Baffles 2, which extend inward
from an inner wall 10 of the stirring vessel, can also be seen in this plan
view. These baffles may protrude completely or partly into the interspaces
left by the stirring elements 4.

This functionality is shown still more clearly in Figure 1B. The conical or
narrowing configuration of the baffles 2 toward the interior of the stirring
vessel 1 that can be seen in this view is represented. The baffles 2 are

attached to the inner circumferential surface 10 of the stirring vessel 1 in
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froman inlet 11 to an outlet 12, during rotation of
the stirrer 3 it is kneaded, sheared and ot herw se

wowokazicky the stirring elenents 4 of said stiPCEEP20091€52756

baffl es conprise planar, slopifig netal sheets, which
are attached tangentially at a distance fromthe
| ateral surfaces of the truncated cones (inner wall of
the stirring vessel). In each stirring elenent o
ﬁ%@r’eﬁs\ﬁﬁtéha? Hebaceursthe elesr spaeei weesdhg ipgiyddyalestirring
REERSIDEF tndLORSr BB MERESE nfiithsemBugl e baffles are
y I n an angu manner. Apart fromthe
concent r| c arrangenent of the stirrer 3 with respect
to thisecasei howsyeveerlyl bafflehad that extend, essentially perpendicularly
- Nt 4 Y d
ed h&guféﬁ%a%f{ the, @é%’ﬂggﬂ]ﬁgée?ﬁca t!)((?%%rg @Ftﬁ&ﬁkﬁé’r pnly those
hireg lrafthbewa? areme@ueserﬁédsmbwastlrnmg genspestd cen rotate freely

t he baff d t I
SHBh PRRtPHOD1 SRy TBLeBE HoR dBUCH ditd NensP 3eby T b BiBaptTes 2.
th #firkb an dAd 1®VRESh bEesééﬁﬁﬁwa%'It'holl@h(t'h@tglass melt can pass
represented) of the sti rrle]dzq vessel corresPon i ng

Bomeransiiges b3 ‘i’i’r@npl%lﬂie‘él rﬂyrlﬁg E@ﬁ@ﬁ'loét@ )}:h@pstwrer 3 it is
RO&L IS §H5%rb3rbggd WA drwie %orﬁ@&"kg;ﬂﬁéj Fpﬁﬁgte‘?% @ﬁ9§4 of said
e the 1 nner wal e

(not 1 €present bet ween out er
stikes. are al so conceivable. The stirrer 3 is
perspectively shown in Fi gure ID. On the shaft 30

L0 o OB e ORISRt avocne

sdrigeneially at Efmsitamd:evr‘lrduathétlatrelralngunﬂa&mof Shé truncated cones
the stirrin t ake

ttache ft th h
o8 vl F ot FHDAcaa e dheestn e i intarapace, two

be‘fFérstlﬁéjrrﬂﬂ'onlﬁv@ﬁtEGFy SsodmaVbRE antendritAghd Xhe center axis 30,
aral l el ,planar first and second faces or netal sheets

> bafflesTare gffsaiapdialyds amr anevandeanmsr. hyper bol i ¢
edges, which are created by the axially parallel conic

?Eﬁ.&iﬁﬁﬁ“ tﬂ'@%oHQéhﬂc"er% getth rJffE'&F”@{e Egges 3 Rt Fe‘s?tect to the

I'n an angu romstirring el e
sttifring ngsmldrrelmt ISTSHK)WI’(D,r mreoemcancantbe arrarganentyelay likewise

BRERalieee, il SOfpBRo RO BREbn oy, i Hnls SEridllls 46 ano the

baffles Zecond correspondi ng face 41,

Figure 1C shows in a perspective view how the baffles 2 may be formed. A
first wall 20 and a second wall 21 may be provided, and may have a linear
transition 22. Toward the inner wall 10 (not represented) of the stirring
vessel, corresponding outer sides 23 are provided, lying completely up
against the inner wall 10 or connected thereto. Gaps (not represented)

between the inner wall and the outer sides are also conceivable.

The stirrer 3 is perspectively shown in Figure 1D. On the shaft 30 there are
the stirring elements 4, which are spaced apart along a longitudinal axis
(not shown) of the stirrer 3. The individual stirring elements 4, attached on
the stirring shaft or the shaft 30, take the form of two truncated cones 42,

43, arranged one inverted on the other and having two mutually parallel,
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whi ch both have a | ozenge shape, with the flat angles
rounded off. The first and second faces 40, 4 1 run

weswentiesd |y parallel t o the |ongitudinal axi BCDEP10h®052756

stirrer 3, and the first faceg 40 and the
correspondi ng second faces 4 1 |lie opposite one
anot her at the sane di stance in each case fromthe

| ongi tudi nal axis. The stirring el enents
P@@@écftrﬁt/é‘nﬁ %@C@Qé'dfzﬁ95 Premietdd Hireta %Lﬁ]t hT*F%t@éaf@' faces are

B3unddd 'b§ Wﬁ?ﬂﬂ@?ﬂ%@? ﬁﬁicﬁ%r‘é%r%%?é?ﬂ RB%&QW parallel conic

out mard odi nent shown over the ent
bedtgtrts, Wet wost@nt lof rtueankanfaouﬁaces ﬂacxtf&edtZradﬂaJIygm regn angular

Pl ol Brh 08 MR Buihy, ainMepi 8oy i aiso be

ameMatgAew )desch’we@l irs ehé Mbdmmdntr@w@mcth@eﬂrmg elements 4

ircle pro tes cir ret n a stral
e adtiebne Sty aneear. fee BDiadR serhad conesnoaea face 41,

WhhdH b8€h ﬁla@ér%nl'bzéngé‘ sﬁbgér @ith @ieh%t Qnél‘eb%hn@@d rHff. 4the first
in the downward direction, which is essenti al

l'y
é\@ﬁlW@ﬂ_C'kf@C@%ﬁOes"p?oﬁdﬂ rﬁﬁ@ﬁﬁpilh@aﬁa”@ﬁ@ theutqnyitusdral axis of
éﬁ} ﬁh%r' T AGhE ‘?i'?stof %@?4@%%“%9 @Jrg cmcﬁnﬁ s%'agn{j REces 41

alses ‘i's represented in |guref e|n rwal |
et ofysogitge romer emetheml akothea mmsdlefarmerrm |-'dhy .cabé from the
an be s en . hoﬁ] sel the S |ng el e

cadﬂst 0 6 %mep Al reesgegﬁ IS(gé]ipﬁ%é by a third

éﬁ&laélﬂé@r‘@f fabe 41,1 gBert |€~Scléal"e|$dwtthef stifgnd aél@fnents narrow
vol unmes of the stlrrlng el ements 4 and the baffle

2,
pHEVaRSIIY iR @%@@h@'mﬁ@a%ﬁwworﬂ?"r e @at'f‘hrl@lﬂ}ﬁ W'th the third
%_ﬁ&‘%hl’tw FQRS 25 kb %6 EQBOHF QHQHnEch%hétcitﬁéf' iy é/‘?ﬁlgelThls line

e relative novenen tween stirring elenents an
beefyf bessttaightison hervfidask tieé tembainnerdi e&pryeserm@all at lig slightly

ffset ar nt of stirri eIe ffles

Pl AL RICETE e 05t A i€ oPh e iplites i Jircle more

thharkenstravghtbiyné uririg rrotauganeloErtaet stirbr.e@hO Ibaheeh'most stirring
of fset of the stirring el enen

ge raeh aI I %Q% g{s:}hash@ shight paun&c‘é“ ig WP&AEPWPH‘@M dlrectlon

Wh'lc’rf?sr eb%r&lélﬂﬁaeﬁﬂe%!ﬂ”&y \6%%%% on@hg Eh&sHhBJof the fourth face
alternatelyl owered by the height of astlrrlngeerren

4Ad then turned by the angul ar offset. Figure 2A shows
nodi fied stirring elenments 104, which are fornmed by

The interaction of the stirring elements 4 and the baffles 2 is represented in
Figure 1E, the inner wall not being represented for reasons of simplicity. It
can be seen how closely the stirring elements 4 fit into the contours formed
by the baffles during the rotation of the stirrer.

As a result of the large volumes of the stirring elements 4 and the baffles 2,
the molten glass is frequently directed through constrictions as it flows
through the stirring vessel. The relative movement between stirring
elements and baffles kneads the glass melt. The radially angularly offset
arrangement of stirring elements and baffles has the effect that the stream

of glass is multiply broken down by the stirring elements at each level.

The radially angular offset of the stirring elements makes it possible in the

first place to lower the stirrer into the stirring vessel, by it being alternately
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essentially horizontally arranged netal sheets and
essentially vertically arranged faces. This is, inter

wa@bdoas12@s4rat eri al - savi ng vari ant, which, w th PEEEP2009/052756

material used, can bring withjgt a greater saving. It

is clear in particular in Figure 2A how the hori zontal

netal sheets can be angl ed away. A second, essentially
vertical arra ed netal sheet, which together Wi t

(oo i Fo NGl oF-B AN Gl ATeohid Tarvgracgtint Fihgngular
gfresent, is shaped in such a way that, when the

stirrer represented is inserted into the stirring

vessel, it fits between the horizontal faces of the

bigiu € eaAwblrowsovedifias stirrinase@nentsmafderwhichgare feBned by

h dj I 1 -
SR S, Aellog o REREIHRY BEERSRy, Pericaly
asrahigkdvases.cThaais, hiater alid,ha Meabf—saMngr\vmﬁnmmcm,fwuth the
=P LR S, S B BV B S SRaES SRt i
Fid@ird Dre heMs thd dbllzeftd] matd|r ek ftcahYbsRRBRId alvdy. A second,
order then to be turned - here by 90 - and noved in a

essaisiadly orueriiediher apan@een el woeshf fwikish dpgelwrofvith an
t .
Ry haRe e a0l SRR, i B e B ghaped in

SIthh faowmyoﬂﬁathwt‘@mf fhestit@? mpcesatitad it |osettt'ed into the stirring
d the,companent parts, the

B s, B eeCr RO MR AR a5 o6 6 Ghefes Widsioved in 2

tﬂadsr‘altd;b;ahqm@hs and go over one into the other along

a line 122. Here the conical contour that is formed
fromt affl es can

outsid |nvvardb th be seen.
Hoalb ot f1 SH6Wpothe Anaractim ot REnEoMRsRaNdinG BSfHEs 102 and
§ﬂltrrﬁ't§'f§@n¢é“t'saioéﬁmﬂ?é:ﬁ‘ls&é‘|@d Eﬁtﬁéeﬁe@tlﬂ@m@é cldae hOW with the
St| rri ng Vessel I N SUC a VVa at they occu

effeelr agprgemeat wWé&he thaéflemandltaeétlr@ng reterﬁgngﬂyéu@mgoassembly
ttﬂf I%\tvarhSE %‘El‘fjrlﬂ'@k@lehjier{t“ﬁ%s% oveghﬁeﬁ?ete‘r{ €Re L9%permost

cons ruct n a way anal ogous irrer
baﬁitashora zoaristdtoay anaremem, dhlorder aben g Ipd admaredvehereddy 90° -

A0 EnaTeE i Pty mpTaer ReVEREL e FaR pagfet ind so on. The
stitrird ndeRlcadesarrbRgeachurgher rimodteadaol ad ettsioa a théVObafﬂes
baffles lie mrror-invertedly opposite one anot
correspondingly.

Figure 2C shows the form of the baffles 102 according to this embodiment
and the component parts, which are either partly fitted together and/or
joined together from individual parts and go over one into the other along a
line 122. Here the conical contour that is formed from the outside inward by
the baffles can be seen. The baffles 102 are attached to the inner
circumferential surface (not represented) of the stirring vessel in such a
way that they occupy the clear space between the individual stirring blades
of the stirrer and make it much smaller. The baffles 102 may be constructed
in a way analogous to the stirrer from horizontal and centrally crossing
planar vertical metal sheets 120, 121. The horizontal metal sheets have a
contour which fills the clear space of the stirring blades. In each stirring



10

15

20

25

30

Along the center axis, the baffles are offset radially
in an angul ar manner. Figure 2D shows the shaft 30

wowdob/12tee4 correspondi ng stirring el enents 104 POT/REPIHODYS2756

the nmetal sheets 140 and 141.iglhe individual stirring
el ements 104 that are attached on the stirring shaft
conpri se a dunbbel | -shaped, planar, horizontal met al

sheet 141 and vertical triangular metal sheets, 14
h‘rt@élevértﬁr%%acet riWen daffaes st m'r@ﬁé@t’@"tﬂb’ OPROBIAE | 9/”9 another.

t@@erﬁ:\éméz%l |tﬁ%%%?ﬁe§1 fd 5@9@@%@;} ﬁﬁ%ﬁbglalr‘%gnner.

|e with their base si e agal nst t
t_hat their point lies at the outernost circunference
bigure@xshewertheTswlpadi witbrkhef carespanding isgirenereéements 104

ﬂog'ﬁwa%qsgﬁf{%ehétgfjg %&%}tériﬁk'}%oangE Hﬂﬁ@uél stirring elements

0 one ano ur e
'[Lntleu‘rm:tar@nattbch@da @t |the|stg“r|elgemeaftsco]:ﬁ|4rlwcb Ulnlenbbell -shaped,

fl e 102. The 't u vert| taI sheet's, 140
o et F i Ph P b RaRT L SbAndove tenk Fat SR gTa:s) Shcets 140
TRdi %r’ft}tal WP%@M%r tnhéenal féﬁée‘ﬂ§514@n@er"r’cﬂ§|hhed‘ros§l the dumbbeII-
constriction between the vertical netal sheets 140

sihePped NprFigentahdnetad Sbﬁﬁ’fq &4l o e wikhe their rhﬁsﬁgS'%%é!nSt the
LSaft e8!l @ 5|%a‘7crﬁfgneg> @9 %th?hé %Lﬁ&l’l’ﬂﬁlﬁt tchnferenﬁe of the

constri'cfions conpr ass ori zont
stetral. §heepes|t|m/m c¢h theestfrrmtgedlelmemta h0éhis offsetr eadially in an

bl ades and | baf | | h
R A R o A P T A

stirring elenments 204 are respectively offset by 120

Figure |2 slogws tl@e omeractidrhef th&atittieg eldideate104 and the baffles
forme in order to_assenble stirrer

T, TRR g WAk LT EE map il S ok 480, Bo s aUINd [iments 104

ri dier QhéBt?]IaEQ%‘éﬁn'rgéﬁ'allflOrWh@ﬁe\Fé]e tBéy iU paet e tsother, a
204 and the baffles 202 can be seen. A correspondin

@mfiﬁugmubﬁtw@rent Hee biartisasmetal SheEtshs48(ofr Himgtimer and the
3 .
ST 0 oA A 05505 s Py fRERE oraon

Phdse rceafmccltuomel gompiress hther glatﬂ rmedd Tdwes batizahtiay metal sheets,
one anot her

UARIEAPE Bt bl 3 s SPGRoataTy s, Wfranenny

8l 0p ithE sYeSSelof ghadsf | es 202 are attached in such a

According to Figure 3A, three stirring elements 204 are respectively offset
by 120° in relation to one another. Baffles 202 are correspondingly formed,

in order to assemble stirrer and stirring vessel as already described above.

In Figure 3B, the conical form of the stirring elements 204 and the baffles

202 can be seen.

A corresponding construction of the baffles 202 and the stirring elements
204 is revealed by Figures 3C and 3D. These are constructed from metal
sheets 220, 221 and 240, 241, respectively, which are aligned essentially
transversely in relation to one another. On the inner circumferential surface
(not represented) of the stirring vessel, baffles 202 are attached in such a

way that they occupy the clear space between the individual stirrer blades
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way that they occupy the clear space between the
i ndi vidual stirrer bl adesof the stirrer and nmake it

wonb/1s1e8d | er. The baffles 202 are construct edPCTEP200&Y52756

anal ogous to the stirring el ements from horizontal and
essentially crossing planar vertical netal sheets 220,

221. The horizontal netal sheets 220 have a contour

which fills the clear spaces of the stirring bl ades. )
af Hh) stiner asit Brakexit INueh smnltar doepalfles fzé)gt arex gpRsrycted in
; ] The. i ndivi L | _
30427 Py 30, FBOTR, ST NS HorR b dTRaP oRi pesentially
e®ssmgppliavar vestical-rwkbql esheeps 228y 22 orTiheohoratontet atetal sheets

B AT AP Tlhlst e B KR RoafES 2 oA EpS Hagies: Avong

td péntet dxiss thkearaffiés bhe offeet zadib iy inmahangih@eirmndét.
and centrally cross them The vertical nmetal sheets

S0 L IR A8 AR b o Sy o

6F GREAT 30 eBRfHride 4 Reasthap&d - plARSr, ARSHiZdrR8l Methhéheet 241 and
stirrer blades is offset radially in an angul ar manner

vartical dfippautas Biekalafoedfer 24901 The verigal Helpagplagningtel sheets
Shpréit ne EGMBRIR bhdhe LRS- i@k ﬁﬁ@?@r&a?%e@%’sﬂé@@ 241 and

an essentially rectangular form unctionallty can
bentsekyn cfossntHanguiTbe 3ferting metalssheedts a140) lieheitls aheirasase side

RRFCRE FR AUE ad0aih: Aot Anat e 0 Hely e, outermost

Girguhesrehbet oF 4k Aneer.drTng pesiibause thé, stilter NPades is offset
asserrblx the stirring el ements 304 can be |l ed throu
t

h
PR Aberi™ 1310 BEHACTIRTEN R T etioRyCaPReAPtEeS IS Bediear here
Hondl G eRirfibgaRfbfibntd rtﬁ\?\%_ofl% rM‘éEé.lo'éhQEtlst hese may have an

el'ements 1's répresented. ile arelatively sinple
esgaitiallytriestangfulamrpaf f | es 302 fromtwo netal sheets
320 and 321 neeting at a joining line 322 is

I : LSBT QUIT, [ STRAR
EFEEReR Ty Teb S SEef ok A0, 2RI o sPRll hebame o
tiatnadsalibededtoye340 to 343. The stirring el enents are
attached on the stirring shaft or the shaft 30 and

ave the formof two ram.d r.ranged one [nverted. .on .
hlglo&g hc&m&?ﬁeg%}slttwqt%,evylgﬁﬁn gyali)%/e advgnlzages in gtl&ness, is
shown in Figures 4A to 4E. According to Figure 4A, during assembly the
stirring elements 304 can be led through between the baffles 302 in the

way already described.

In Figures 4C and 4D, the construction of these elements is represented.
While a relatively simple construction of the baffles 302 from two metal
sheets 320 and 321 meeting at a joining line 322 is represented in Figure
4C, Figure 4D shows the stirring elements 304 assembled from a relatively
large number of metal sheets 340 to 343. The stirring elements are
attached on the stirring shaft or the shaft 30 and have the form of two
pyramids arranged one inverted on the other. The stirring elements are
radially offset in an angular manner in relation to one another. The baffles

302 comprise planar, sloping metal sheets, which are attached tangentially
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radially offset in an angular manner in relation to
one anot her. The baffles 302 conprise planar, sloping

woredoali2zskeet s, which are attached tangenti al | yBtT/BP2009/052756

di stance fromthe edges of thgypyramds of the

stirring elenments. Along the center axis, the baffles

are offset radially in an angular manner. It is clear

that, according to the invention, a |arge nunber of

at ﬁfdéﬁé’rﬁ‘lceffbf?rﬁgth@fquﬁé ‘anmevﬁ’ﬂ’@é‘l“délcgﬁéﬁt%'ré!ﬁé %Wntfh Along

Y Edndehi o2 iRelIRIFfIES oFOBREDEFa Rty ROSAI R arFirier 4E

Ws the ifteraction o 7 ement s e I nner
circunferential surface (not represented) of the
51 isrdl¢argthaés sedordingethtiig invengion, arlerge naomer ofrdiffgegnt forms

\é\ﬁ‘é{/ ﬁ&@fdtfz{weé(e@\%ﬁ@}énﬁh\ﬁ?gé zrglvﬁ?ﬁfcﬁege%rl@e né&%ggether are

dua iTring elemen er-an
paimbhet Frgole sifalshews #ee dnteesctidn of thee eleangetsy dduintte inner

f t I t d th

G euBfergntinL SAEF MG r Bt AL DI e T PB B e baffles
Bbzfér@\/\éttéa*iéwgh stifle Say tH tHRySetcupiNehd eledtisp@ce between
novenent between these two stirring elements in these

Buhdiyidepbsiditealeerie hekthreptirreTadraakalit ynuch smaller.
|
gg%”t%gjl%%ﬁr{ezgﬂé‘% eége“f‘bftthé? stltrhﬁg fidrhbhfdakd e'E‘PIE'E)ta?ﬂes the

as t ect t e stream of
gldisn gesaus lﬂ'rqﬂwenblyodkieettddmmuygh Icensurlctlpnagase'rteﬂmvﬂ ghrough

t ch | eve uI ar fset of,the
fls R igockBhsly o et sBReRR: ThriRery (pr g estiming
él@nhémgflntth@sétbhﬁ’@fctlloﬂtsqkrfeh@ls&hefglaﬁgrrmssr@ie raei¥allyt angularly
bei ng alternatelg | ower ed the height of a_stir

@ffé%ﬁfraﬁﬁﬁn'i%n tU?enéE!”B@/g teﬂ%mgﬁﬁ‘hlaﬁld GCi ?éfﬂeth@%rtg§ effect
%ttt‘ﬁe%réilﬂ% Ifa%'i§‘ﬁ‘fulﬁmol51ﬂdl'2‘éﬂtdcﬂxlnttﬁyetHé‘é’t@r‘?'H Elements at

in particular the construction of the baffles 40
eaclsiavehr rangenent and the stirring el ements 404
cooperating with them In the case of the enbodi nent

‘i’ﬁ@r Eﬁ%nlge%e@{IaF RersBakE RS s%(llamg %elln%n% %ﬁkéfﬁtpéﬂﬁe in the

N pairs or a € connec
ﬁrﬂt;ﬁace tdhower tloe etices intvetlsd atirdng yes:sfel,t b¢ |1sberr1g| algernately

vessel ets se ) .. On the nner cir re

i Eabihe RERLTE S s Stnddpmeph AU S 1rd S/ the angular
afftached in such a way that they occupy the cI ear

space between the individual stirring elenents of the
stirrer. and nake

Figures 5A to 5E show a further embodiment of the invention, in particular
the construction of the baffles 402 in offset arrangement and the stirring
elements 404 cooperating with them. In the case of the embodiment
represented of the baffles 402, it is clear that they may be connected in
pairs or all be connected to one another. This increases the stability of the
stirring vessel (not represented). On the inner circumferential surface of the
stirring vessel, baffles 402 are attached in such a way that they occupy the
clear space between the individual stirring elements of the stirrer and make
it much smaller. According to Figure 5C, the baffles comprise planar vertical
and horizontal metal sheets 420, 421, which are attached to the inner
circumferential surface of the stirring vessel in such a way that they only

leave an opening in the form of a triangular prism 422.
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it much smaller. According to Figure 5C, the baffles
conprise planar vertical and horizontal netal sheets

wal209/124@84 which are attached to the inner PCT/EP2009/052756

circunferential surface of thgystirring vessel in such
a way that they only | eave an opening in the formof a
triangul ar prism 422. The stirring el enents 404 (or
stirring bl ades) have a horizontal crosssection

Sha sernsueleanntardth (Shapgérag Odes)i Bayel arhajrpagal cross-
gg& dr\egﬁﬁaﬂefEBUP%lrﬁhgr P@%ﬁép?esas %Qn%h%ﬁl%r@%ﬁ@%‘%nltefﬂ Spen by

or ned two opposi ng horizontal triangul
maaefﬂasﬂ.lEanku stiroisgd elmenieiis formednberave eopppsing dwrizontal

MRy phREISGF 4 St o0 gl R ELpRElcy by thee

vortRial ket ahesned. As a result of the |arge vol unes
of the stirring elements and the baffles, the nolten

ass,is frequently directed throu onstri ct|
AR comie phefesEfiTagersdl dhe Ses araffie: Taaiaty in
HR\GRIRIM - rbl%h\‘\@?nAé Reg.ultWF thiel IBFddJoRINeE Bt Ehé Btifritp lements
constrictions kneads the glass nelt. The radiall
%@Qngtrlctlons

ang kharaffies. feermalteargieseist resueMly gireciadhgirers
thtm?@fh%@%h has & ﬁ'lr?%f\f‘é‘sts [ Mhe LG 8V &hent bsetween

ass 1's nul 'y broken y the stirring elenen
Eheseat:holstxrenlng Sleenerddi il tlyem]gulhmrlctxbﬁsdtnem‘dstme glass melt.

Lrrin eIe S S_it OSSI in the. fir | ace
The rahtye AEOTRHY, et elsopRETENE ¢ 1 St SRipBpf°Ena the
beffleg ladd enealrRey thavehedtarhhsf flesghé rabitiply rokém@own by
el enent and then turned békthe angul ar offset. Figures

B¢ slrrEe slemeda AR5 R¥RE with baffl es 502 and

stirring elenments 504, which are |ikew se assenbl ed

*rh@rrbaiawgnmgmaﬁ o@é@'of%ﬁ@%‘tﬁrlﬁa%lé&e%@s? n%ké/seltl p&ssible in the
540 and 541 and cooperate as in Figure 6

firdiRiperis0 IQres bR PEreriintg e étl@"mvgssambv hbbemgealternately

@R&&%Be&b Pk ?wré?qﬁctéfré 'sg%rlﬁaaélémégt %\életr%n?%haﬁr%gﬁq? angular

ase area, he base area 1
pffsetel ation to the axis of the stirring shaft. The
stirring elenents are offset radially in an angul ar

nner | elatign to_on not h or t
PR BB LE F ofod pafDErRIBLMEh, 4RECHEMES D2 endestirring
elneEnts 504, which are likewise assembled from a number of metal sheets
520 to 523 as well as 540 and 541 and cooperate as in Figure 6E.

The individual prismatic stirring elements 504 that are attached on the
stirring shaft 30 have a star-shaped base area, cf. Figure 6D. The base area
is orthogonal in relation to the axis of the stirring shaft. The stirring

elements are offset radially in an angular manner in relation to one another.

According to Figures 6C and 6E, the baffles 502 are attached to the inner
circumferential surface (not shown) of the stirring vessel in such a way that
they occupy the clear space between the individual stirring elements of the
stirrer and make it much smaller. The baffles comprise planar vertical and
horizontal metal sheets 522, 523 and 520, 521, which are attached to the

inner circumferential surface of the stirring vessel in such a way that they
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circunferential surface (not shown) of the stirring
vessel in such a way that they occupy the clear space

whedmazress he i ndi vidual stirring el enents of tPEI/EP2009/052756

stirrer and nmake it nmuch snmaljgr. The baffles conprise
pl anar vertical and horizontal netal sheets 522, 523
and 520, 521, which are attached to the inner

circunferential surface of the stirring vessel in such
anlyaleaveadnt ARSIABYIN ER% SOBM 8pehiskRy - i NonBethi CaNERr axis, the

Eéﬁfes %%&%d%ﬂ%ﬁ%r@éhiula? heahd il es are offset

radi al I'n an angul ar As a result of the
| arge volumes of the stirring el _errents 504 and the
Bafd¥ ressiltboR2the legewiotumeglofisbeistirfing qlemenys 804 adtcethe baffles

Lo oD ElELTOR RS GhEMEA LAFQNANCHhG-EibS 8% fows

shnoughngwealﬂrramgs vessdlhelde celative mo\mmerkmemﬂwetahethese two

gtfjrr{r}genfetrpglpq-gﬂg adi a lris ggrlesﬁrglnégg Eet gésr ?\ﬁ%?nj{eﬁé radially

ghfeeatyt btett a&a&géﬂ@ﬁt%f gh@stirtifig rmbtﬁéhlty d@fomﬁl@@ baffles has
down the stirring elements at each | evel.

Fl%ﬁjlegle)F/S/ t%%m%ﬁtr@ﬁﬂ%@f Basg He Mltiply; h@)k@neﬁ@WﬂSbYrﬁh@SSt'mng
éfen(ﬁ;@rt?c% H 8adi 14 g, ﬁ'hé%d%@ﬁlﬁ?é@al‘%wettd?ech%t éi{rrrﬁ{g elements

e stirring vessel el ng alternate
rrtak@lseru bysdible heithét firsk Maseimricrvgereltleermttrremmttohdm stirring

by, the angul ar, of fset. The inventi Lkew s
LEEBS Qe ek ke bRy, (8oL BE, S8 FRIdRE % LG clement
gmemheﬁ tuhead BY €h8 @ingsileverfdgt. conj unction wit h ot her
_features and/ or are not menti oned above or below The

invention |ikew se conprises emhodi nts Wi th an :
Eaﬁ‘df‘}ﬁ%&“i'% lsewiseacq '%q%awdﬁ tHFPeSdSB?Wgh%‘\AWe figures,
abay § BleyPRleOVbHIWR WESﬁ}uﬁc@ioHﬂMtﬁ%‘ih@r“MUF@éﬁd/or are not
The invention |ikew se conprises the precise or exact

W@%@ﬂoﬁ@vq@ab@p@s numeri cal val ues or ranges,
etc. if these expressions, features, nunerical val ues

‘I’ﬁe .ff\%ﬁﬁohaM?eJ@%@”cmghkeg‘e&InBBﬁ e I5\)?&h°véfnn"e)/ncomblnatlon of

Onj unction W th expressions suc or exa
femprasxithat elre, mmedapouMWresaM\te arl peloyenwitll fregpect to

at .l east” c..(that is to say "approximately 3" is
Y%E'%ﬂ%gwqqcﬁt\ﬁng to include "3" or "essentially

radially” is also intended to include

The invention likewise comprises the precise or exact expressions, features,

numerical values or ranges, etc. if these expressions, features, numerical
values or ranges have been mentioned above or below in conjunction with
expressions such as for example "approximately, about, around, essentially,
generally, at least", etc. (that is to say "approximately 3" is intended
likewise to include "3" or "essentially radially" is also intended to include

"radially"). Moreover, the expression "respectively" means "and/or".
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“radially"). Mreover, the expression "respectively"
means "and/or".Clains 1. A stirring systemfor nolten

w@b@sa2v84 h a stirring vessel (1) and a stirreeT/EB0p9/052756

wherein the stirring systemcpnprises: a . at |east
one stirrer (3) with a shaft (30) and at | east one
stirring elenment (4), whereby b. the stirring el enent
(4) being formed in such a way that the stirrer (3)
nust be introduced into th&kiMSing vessel ( 1) by
at |least one axial and/or translatory relative

Tor TR e stslm fof Micienigihos Bith %, SirHBH weBstldd) ap  stirer (3),

si Mulvharsae dse éﬁiﬁrlﬁ 's\ygténﬁ’*céfﬁ;fh%egf the stirrer (3) in
relation to t ifring vessel ( 1) and a further

axi af. anal tﬂest rcmesrsaltr@rr 3) wiitht avehafb(3eandodt teast one stirring
stirrer to the stirring vessel ( 1) ,
C . Wheré@h'entq‘](%)elk'ﬂ1 %@ési ble for the stirrer (3) in
t he Dpermtel dtring atetnérst (1§ bepigafoRtet in sheh stway tmaﬂ the stirrer (3)
vessel gjb and wherein the stirring vessel

ei

conpr i se@US iBrogueRa P fhe sdiking vasyel (Endpyeat I@@sg one axial
i nner ci Sl Gf’rraﬁgtdt&]y r%‘t‘ét \/%Cﬁlo% %’%;n*t Jf th%"g{ r{e‘?b@gt#?elatlon to

i nner circu eren
two baf fihes sti2ing whssd @»I@tdleésbmmheubment or sumultaneous

Ches i crerientorgin of e ﬁﬁrgzew&)s@rr%a@% to thg &itingVedsel (1)
wher eby éh’cﬁ BhEFABF §X|a¥ Bﬁd}&"f‘ftlfajn@%t& re@\(/br}ﬂo@erﬁeﬂf 8t'fhe stirrer

which at least partially narrows essenti al
transver@e)lnyrelatwretmﬁecﬂtlrltlm:g t/heSeIQihpl t udi naI axi s (49)

away fr the inner circunf nt i face 10). of

the &t | rPhpETy et PosSHIE 5 HE sftterdd) i e drgSlingistate to be
cl ai med jopatekiah td stivgnaisBel g, baf fles (2) being

offset with respect to one ano her around the

| ongfRdmhesgindhe stiring) vesseht ) egirsises: 60, 90, 120 or
aner &1 n A GTEITLPRHEL EBC2) “bei g provi ded,
respect i aelinhertciragméstehtialadurfazastiojwo groups of at
! eas]g. tV\\K/?/hereby the inner circumferential surface (10) having at least two
baffles (2), which extend from the inner circumferential surface (10)
or the wall thereof into the interior of the stirring vessel (1),
g. whereby furthermore, the baffles (2) having a contour which at least
partially narrows essentially transversely in relation to the longitudinal
axis (49) away from the inner circumferential surface (10) of the

stirring vessel (1).

2. The stirring system as claimed in claim 1, wherein the baffles (2) being
offset with respect to one another around the longitudinal axis (49) at an
angle of 60°, 90°, 120° or 180°.
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baffl es (2) each, at a respective position along the
| ongi tudi nal axis, with adjacent groups of baffles (2)

wheing2m@ms4 anged of fset in relation to one anot PEr/EP209/052756

The stirring systemas claineghin claim3, wherein at
| east two, preferably three, baffles (2) being
pr ovi ded at each position along the |ongitudi naI axi S

&ﬁ .. The stirring systemas clainmed in cla

er Ehﬁ St Pyt 2 6|ﬁ'tm%qj i Gleirace \fm@)elrbémgnber Of baffles (2)
esse I t

oo Eg |hgrqr§\é|8§85rté§p]%as %?gttﬁg@&? hdg |%59§§No§§ﬁdlp%rbfa‘?least two
i nnebafties (@)reackenai alrespecfta/eestmmj atdngt the Bhgitudingl axis, with
vessel beln for y . at | east one surroun

ot afdighed: biip 1 69 p3anaiagoss e’ ERsaRy to one
on t BgomEF.r ound| ng met aI sheet. 7 . The stirring

systemas clained in claim®6, wherein the baffles (2)

being forned by at |east one further netal sheet

fixe rran on_the.surr.ou met al et

41 or Spe s R SRl oSG Elitng?. R 2, 3RSt gy preferaly
systm@Sbsﬁlesmez behe lppoviidd avhedddi posikien babhd @Re (1I8hgitudinal
extending into the interior of the stirring vessel (

1) f@X'ﬁNZ@X with a central portion and less far with

at | east one, preferably both, l|ateral portions. 9 .

The stirring systemas clainmed in claim8, wherein the

baf fThe {t@)indpedyaeerh oasswmiaurfrredmmrawumr 4 mvtereiet e she@hterential
(20, 2.1 t he outer edﬁeg of which is/are

adap?‘é@@ (1 I0é5’§tn9p%$stqn§/'a % %@qq%s@ndcrwgrm EFQSH $eation.
surface (10) of the stirring vessel and is/are at

| east partly connected thereto and preferably has/have
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surrounding metal sheet, preferably by welding or soldering.

8.  The stirring system as claimed in claim 7, wherein the baffles (2) extending
into the interior of the stirring vessel (1) furthest with a central portion and

less far with at least one, preferably both, lateral portions.

9. The stirring system as claimed in claim 8, wherein the baffles (2) being
formed from one or more metal sheets (20, 21), the outer edge(s) (23) of
which is/are adapted at least partly to the inner circumferential surface
(10) of the stirring vessel and is/are at least partly connected thereto and

preferably has/have at least one transitional or joining line (22).
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preferably approximtely 60. 12 . The stirring system
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1) by agnvelope vgrieh @hlaastomartla&n@laam_v)ﬁyaweyaftomethe shaft (30)
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13. The stirring system as claimed in claim 12, wherein the stirrer (3) having a
number of stirring elements (4), which are respectively arranged in at least
two groups of at least two stirring elements (4) each, at a respective
position along the longitudinal axis, with adjacent groups of stirring

elements (4) being arranged offset in relation to one another.

14. The stirring system as claimed in claim 13, wherein it being possible for
the stirring element (4) to be formed in such a way that it corresponds to
the contour of the baffles (2) during rotation in the operating state.

15. The stirring system as claimed in claim 14, wherein the stirring system
consisting at least partially, preferably completely, of an oxide-dispersion-
hardened PGM material.
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and ¢ . a further axial transjpatory relative novenent
of the stirrer (3) in relation to the stirring vessel
(1) . 18 . Anethod for stirring nolten glass with a
stirring systemas clained in at |east one of the
claims 1 to 16, with the followi ng nethod steps: a .
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el ements (4) and the baffles (2) through constrictions
bet ween them broken down, kneaded and/or conpressed
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thr ohl@lm@mg@pgj et ( 12) of the stirring vessel ( 1)

a. introducing the stirrer (3) into the stirring vessel (1) by at least one
axial or translatory relative movement of the stirrer (3) in relation to
the stirring vessel (1),

b. further subsequent or simultaneous movement by a relative rotation
of the stirrer (3) in relation to the stirring vessel (1) and

c. a further axial translatory relative movement of the stirrer (3) in
relation to the stirring vessel (1).

18. A method for stirring molten glass with a stirring system as claimed in at
least one of the claims 1 to 16, with the following method steps:

a. feeding molten glass through an inlet (11) of the stirring vessel (1),

b.  turning the stirrer (3) in the stirring vessel (1) and passing the molten
glass through the interior of the stirring vessel (1),

c. the molten glass being directed by the stirring elements (4) and the
baffles (2) through constrictions between them, broken down,
kneaded and/or compressed during the turning of the stirrer (3) and
passing of the molten glass through the interior of the stirring vessel
(1), and

d. discharging the molten glass through an outlet (12) of the stirring
vessel (1).



