, STe3e=:L.z>6tT*1 DEVICE for Supporting a Ribbon of 3ass *cooooz* The
i nvention relates to a device for supporting a ribbon of gl ass, ”mmmmmu

| east one roller arranged in the area of the underside of the ri !
glass. A widely used nethod for producing flat glass is the float nmetshiee .

In the course of this, nolten glass is poured on a bat

spreads on it and sol i diDevie fahShppéodingn Rihliond)ftﬁ‘lassof the t| n b;ﬂmmmmmmmmu
area of reduced tenperatures. Fire-polished surfaces are created

and underside in the process, which do no require further finishing. *Goboaa«

ri bbon of glass is lifted off the surface of the bath at the cold end of

the tin bath andyis trans ver seri | i

furnace, | n whi de SR BREREiqsSE o Bike e Smpiheirifirat ared FaPaf B0k T 81 oo
manner and the tension is relieved in the process. In a custorrary manner,

i fti ARl REapges thetregphibie udersidp of thegiblban Bt glaswal so performed by rollers.

In the course of the ongoing operation, these rollers are intended to lift
the ribbon of glAawsiehewset mettidd fohprodicing flatglasstis the flohemeattivd.n retie sbuk®of e

for the ribbon is provided by the rollers of the cooling furnace. However,

at t henjs ttﬁdlfen%ias@fs%ﬁféﬁ'oﬂ@ bafi oﬂligluﬁﬁﬁﬁ sl%aé dn! 1t"ﬁnﬁrs61icﬂ]ﬁb§ﬁhﬁ\é‘béiﬁg paRdDuf O
the ribbon of glass being snappe the first rollers downstream of the

t|nb r.Qvi The first

downs Of Bt R o edibed R PRAGT e o ulbles vl Saleon B o e

t enper at ures, noreover, sai I i ng of th| s raller by particles fromthe tin
bat h &Pﬁ%‘@’é‘ﬂ“&ﬂ@ﬂ’@OQ%s tehichhdospo mgpise Syrther fipishingse of the hi gh tenperatures,
sonme of these particles adhere to the surface of the roller, which results
i n damage to t h&hamibborsofiglassfis lifted off eysuffacenafthe bdsh atthecolgl endof the tifitmth
repl acenent of the first rollers after the shaping by an air cushion table

I s degfd idemspiteddvenPidict Bf M‘ﬁers%o ﬁﬂeéol%tg%?ﬁxaﬁee %%%m& ghldis c@MleH?@fb%npf

this it is possible to prevent damage to the surface, since the ribbon of

91 25 din@UbAER SR e A RS S o R NS ARG 1 Fomever, o

grave age 0 i'S me resi awi ng force can be
exerted by this air cushion table. ong as an ipntact ribpon of gl as
exists, the |acH éﬁuﬁPWﬁBa%Fsé&W&A%ﬁf@E%n %glﬁer%ff thgdinhath emlsadeaf%spef he
drawi ng effect of the connected cooling furnace. At the start of

pr odudtyirellers. dn thexounsss ®f theengoibp operationythessroters pre infefided th difithodblsm o ghasonl y
be started with an extraordinary effort, since the new start of the ribbon
of gl %‘éﬁtl theteh BER Welliledthé ﬁ&d%ﬁéé?ﬁélﬁﬂ)rbé‘fo@ theebbdaRs Provideldty tBORIIIeRDoffthd nace
unti | raw ng effect is agai n achi eved. The snapping off "of the ribbon of

gl ass cbéln?g%ﬂfﬁgg SHS\%%?, ar {h%tsﬁartvg}*p?&uca&t’,\%y ﬁ)rcaséj&eﬁl interruption which leads to the

ribbon of glass being snapped off, the first rollers downstream of the tin bath have to provide this
advancement force.

The first roller downstream of the tin bath in particular is subjected to relatively high
temperatures, moreover, soiling of this roller by particles from the tin bath dragged along is the most
extensive. Because of the high temperatures, some of these particles adhere to the surface of the

roller, which results in damage to the underside of the newly formed ribbon of glass.



occur regularly and which nust be controlled by process technology. It is
the object of the invention to create a device of the type nentioned at the
outset, by means of which the ribbon of glass can be transported w thout
darmage to the underside of the ribbon of glass, and which transmts an
advancenment force to the ribbon of glass, in particular at the start of
producti on, or dfheeeplabemertmifche fifstgblers afites thenshapig byf fin aithivshiobjtelde is s
attained in that at | east one support device is assigned to the roller,

that RigsdREFoOéxadiplml USP 3061 5081 408 414081 60, B hémsf WIH@ hitlis ‘i!)%&’éllﬂ@ tgan
sel ectively be brought in contact with the underside of th e r| bbon of

gl ass u rt devi ont act | east eas,

o o PR Ghade? oy SRRt TR Bt B ER% S BesTovelERinane SRR e
in accordance with the invention can always be enpl oyed when a_ ribbon of

gl ass ADEet Wi ity Hewswer darave disadvapiage ebthitmethed freklss In thate drawing fPregers ed
for exanple when rolling flat glass or in the course of the float nethod.
Dur i ndetelnertetbbythlis aineushnadblpr oducti on the ri bbon of gl ass can be conduct ed
contactless, or substantially contactless, by neans of the support devices.

In this way danﬁ%ﬁoﬁ%’asﬁﬁﬁnfﬁ@ﬂ%bﬁn‘iﬁgﬁgs E)Hﬁs rthé’l*ﬂ@l@of’éra@h%%rde?ro‘?ﬁ ﬁl\é%‘ﬂé?g I'n

order to be able to Transmt an advancenent force to th bbon of g ass

when t aki uction or ction i th n

b ougHfeh bR fep g bR i BB AE eriert e e %tftf* pad ot pipRlley of
the actuating device. Then the_rjibbon of glass is transp orted with the aid
of t heribeasefhe riban of slassinpps off, thepreess caynonly be starfed Wutbatl epireprdiaary affogt,

ri bbon of glass can be transported by the action of the rollers in case the
ri bborsimet thgd reswsstanafthe abboruof glass imushizesminamily irahspoetad ado flerdepthanfglie dooting t he
cooling furnace. Then the cooling furnace can again take up the draw ng

funCtlfgﬂ}acg}ﬁﬂald}ﬁ‘g, %%g“staéﬁﬁgggwedcan then be transferred to the support
device. It has al so been shown to be advant ageous that the rollers can be

P QUUEed, Mo O TR b PEARD e bR

not affect the production quality in thls tinme. In accordance with a
pr ef eracevr regwady Ardhwhichmuyst b@ﬁOIHTOHLeﬁé’Y|PFRFéPR‘F@FP0ilqu| s provided that at
| east two rollers are arranged in the transport direction of the ribbon of

gl ass downst r earlt Bftheoljéc o therimdntion wrcreate gllase fitbecps megtionwdtag themdtsethat
at | east one support device is arranged in the transport direction upstream

of t heyyfhkdils OF WHi@ the ABbYEbT glass AAheRRRsPdRd WatHoAf 8amdgearofthd Ghdefdidder the
device, arranged in the transport direction directly after the glass

proce p i it
P 0oE DAt gl P Ao BLASOR e TSt AP RERERP o
start of production, or after the ribbon of glass has snapped off.
This object is attained in that at least one support device is assigned to the roller, that
by means of an actuating device the roller or the support device can selectively be brought in contact

with the underside of the ribbon of glass, wherein the support device is in contact, at least in some

areas, with the underside of the ribbon of glass via a gas cushion.



fromthe float tank takes place in a contactless manner, the ribbon of
glass is not negatively affected nechanically in this delicate phase. An
advantage of this construction is also that the support devices have such
dimensions that it is possible, if desired, to retrofit already existing
installations. A possible variation of the invention is distinguished in
that in its aredheaeviagindveondantengitldibe afvenhtion canlabeaysdk egiphsgdtwhen a wibpor t
devi ce has a gas-perneable |ayer, and that the gas perneable |ayer is

connegf ?ﬂtsi Rus bet@AsHrted AFMe E@ﬁt@é of d probdds SulpaSs féquﬁ@&‘fc}?%xﬁﬁ \é'v&ifeﬂ rolfing
particular that the gas permeabl e | ayer has bores and/or sli for the gas

to es t e Iayer i s made of porous sinter netal,
a porgﬁggggér)éﬁthgﬁe esfel(gﬁﬁeﬂ 33 r%ﬁ?4 required, it is also possible to
apply gas-perneabl e coati ngs of a preci ous netal to the gas-perneable

| ayer, as well rt;rtghtfffr3 ngriel sewes 06 presuctipmithearibben PAEaspcen dt ¢apucted
coatings. In accordance with the invention it can al so be provided that

noi st cantagtleas) or substangaly, contactebschyngeaa of the sgpporindevices.eln this veay damage to the
S02-containing gas is suppl ied to the gas-perneable |ayer for creating the
gas Cumbedide of theGBBEGF bIA Lass twﬁté%ﬁ@& Hﬁ&déﬂotbla%btelteﬁ%né?ﬁl@ﬁﬁﬁévahee&érﬁtférey' ar,

it can be advant ageous e support device connected directly downstream

f th t duc t h d
Fo pr & s nh SE el B ERE b 8RR RorthreeotloT i BRs g STer L R derr el 61
the contact wi dth on the top of the support devices, which extends in the
t r ans pefeconackwith die latﬁiersmrqf&@mnmrtqf glass by arcans efithe asheting deiceyr Bagndhe t han

20 mm because with too narrow a width conparatively |arge gas flows are
neces sibyn of glascis radspocted withithe afdrofftles rolldrsvar i ati on of the invention it can
be provided that a heat exchanger is assigned to the support devices, or

that they have PafealarBXahab@iRiction twittd tl&pﬂﬁhtbbﬁ)cgéé 4he ri%éi'i‘%foélaéshéa‘h bo
prevent overheating of 'the support devices, and e sanme tine the

at ' th
such (RERY SEMsaReR® é@r"l&@%%ﬁ*@ts?hg%‘r PEelR} beCormanty | HR et 1<
suppor.t i ? , or the @ﬁpport devices_in respect to the rollers, wherein
t he dllt"é%f er?] asfengugh B B o9pling Gumacgn Trendhg coplivedpmace ren apain take i the

gravity. If the rollers are only needed at the start-up or in case of
out agekgwing figwtionl Sochimtrpdaneddeahsporatart then botrhresfarrddatoehasuppugdesice.f Edas  at
| east in sone areas. By neans of this a good transfer of force to the

ri bborigfbegh 36wh o BE BdVAthgeous Mgt the lrbiRirs eREbApicATced mdtd sifst-eifbdiieRS thhhe
surface of the rollers can also be used as the roughness.
before, since they are only needed at the start of production and in case the ribbon of glass snaps off,
and do not affect the production quality in this time.
In accordance with a preferred embodiment variation of the invention it is provided
that at least two rollers are arranged in the transport direction of the ribbon of glass downstream of
a glass production or glass processing unit, and that at least one support device is arranged in the
transport direction upstream of the first roller, as well as between the rollers. The first support

device, arranged in the transport direction directly afier the glass processing unit, lifts the ribbon of

glass out. The glass processing unit can be a float tank, for example. Because the lift-out process



In order to achieve a floating effect already at conparatively | ow gas
circulation, in accordance with the present invention the upper surfaces of
t he support devices on which the gas filmis forned are designed to be

| evel, or slightly curved in accordance with the ribbon of glass resting on
it. The support devices usefully have a triangular or wedge- shaped cross
sect i drom the floatgank takestplddede a chmtactjescmanneai thebblonlydiglme is ohregativélg nffecied
effectively as possible and to achieve as great as possible a width of the

cont aghechatitABLR thiy defliGatd Pkl JAHI 4dQ8rdth@ o PR EbndirhflidnNie a3dotbe sapsort bl e

di stance between the rollers. The invention wll be described in greater

detaily i. | {. . —an . I . [.epk nted in
T T N S R R e e
representation of a device for supporting a ribbon of glass, and 5 Fig.
2, a represent at’t BAssible ¥ariation pfdle wivertiqn ig .dlsilngWSIaedclﬁéggéa ity peeaafaring dhe
position. A part of a glass processing unit, nanely a float tank, of a flat
gl ass updeside toif thre fiblsmadfl glassahe supportajavizsdnt adzaspefmepblellaydhend timathet gask 10
contains a tin bath 11. An outlet edge 12 is arranged in the area of the

end Oheihi@bledf@r & dfndledtds Ffésﬁﬁ‘é {;érﬁFQfor.l?n thid QA8 # c8 BSproli@e PR afttuRp Eﬁh e

tin bath 11 for producing float glass. It is fed in in the area of the

outl et, e j i puoysl y. ed in the pr o.th a

ol 1 g B BBl el pRO B R i P R b e R R Ot BRI | o
tank 10 over_the outlet edge 10. In the prior art, rollers 30, which_are

al so dampderfiporqussiptermatalet Rorous eeraBisdnateyial phgraphife. (Theequised. aa plso pespiblerne
ri bbon 13 of glass runs up on these in such a way that a contact of the
under $o gplygastpeemeabidbanatings aflagsaciois mietdl hethe ghd-pdrmeslsje laysr, ps wel ng atbler aAs- Fi g.
2 shows, the ribbon 13 of glass is transported off over the rollers 30 and

IS conRvRyesh dr¥imilAMi@réSRorition 6QAMest ed cooling furnace, not represented
in the drawings. In accordance wth the invention, support devices 20 are

now enpl oyed in .Li.on e r. 0 fi I V| is
arranged direct Ilf;i/lg?dgHagl\% {r’lvghttﬁeemgg tlog‘tuscea gaciasol _préﬁ?%%@gf@oésh%ggp tq &d‘ggﬁst es
20 are al so arranged petween respective adjoining rollers 30. sho in
the drRRAYHS 835198 &8s TMIEUERIGH SY-q0atalring gas i suprifemhto thet %S&?@Wﬁ%kam%ges .

Because of this geonetric design it is possible to arrange the support

devi cescafifg ihe gasspshien.savi ng nmanner, and to line up the rollers 30 closely
next to each other. The support devices 20 have a gas-perneable layer 20 in

their area faci ngcohRctisiRith tikuselin tHeFloat Hloeess o partisiar, itldud Healdyfitageous
constitutes an inflow side and a pressure buil dup side facing the ribbon 13

Of 9l §8Sthe [jSpoltf RIRYCEnretiek Atlerly Eivlal & HURRU Gflk §Fanfier BYEhr Lleatlibght |y

gas is used there in order to prevent the oxidation of the tin contained in the float tank.

Preferably the contact width on the top of the support devices, which extends in the
transport direction and through which the gas flows, should be greater than 20 mm, because with too
narrow a width comparatively large gas flows are necessary.

In accordance with a preferred variation of the invention it can be provided that a heat

exchanger is assigned to the support devices, or that they have a heat exchanger. It is possible by



curved, corresponding to the bending of the ribbon of glass. The pressure
bui |l dup side is arranged within the support devices 20 and is connected to
a pressure generator via a distribution chanber. 6 Gas can be conveyed
into the area of the pressure buildup side by nmeans of the pressure
generator. It then forns a gas cushion between the gas-perneable | ayer and
t he umkans ofithisatd prdvent ovedmatidg obHthe ghgmst deAices,cand e ttesameitimdihg supiplictlpes gas
cushi on supports the ribbon 13 of glass. Different operational states are
repr eyR & betobleds. 1 and 2. The arrangenent during the normal production
state is shown in Fig. 1. But Fig. 2 shows the setting which is enployed at

the start of production or after. the ribbaon of .alass has.sn ed off.. A
s t o et een hEoBe B aiNeHT At Gl sfnBIhG B REaRERGetlly né
actuating device. In the process, the actuating device perfornms a relative
di spl delere i respectiedhe support slevises; opthe sppportdevisgpipgiespegipithespllers, whereinithe
course of this the support devices 20 (Fig. 1), or the rollers 30 (Fig. 2)
can bealieli@cof acalayioh pruvides ah nffsetappbsitt thewdiréctiohefgrelétysi de of the ri bbon of
glass. 7 Clainms A device for supporting a ribbon of glass, having at

| east one rol | enf gfef RNSRHrE Bniyhx?eleééc?ﬁt @k stdtCup!BARI Slsdor %f“ta%f’ if £, BE

gl ass, characterized in that at |east one support device ( I's assi gned
to the_roll er 0 that b ans.of an actuating device the roller (30) or
the o ppaed el BE koSt Rive RrolEr SEmbu B EniPE a1 contact with the
underside of the ribbon of glass, wherein the support device (20) is in
contact, at |eaddympansefthisa gogd trapsferpfiforee tortheribhanof glass isassuradsing follgr ass
via a gas cushion. 2. The device in accordance with claim 1, characterized

i n t hatpeatioh.eAsdtructming of thersarfa&Ogf the eolkers cangdsd berustdas theansgimess. di r ect i on
of the ribbon (13) of glass downstream of a gl ass production or gl ass

processi ng unit,im@pdtr & achRRel fRARNS IFRD hiredd9\at S6mPARHlvelP 10 £RNHURH atibh, e
transport direction upstreamof the first roller, as well aS between the

o ok TRy TREBRPRE Rt b oo BRERBA o 2o
devi Ceﬁlgnzig)forrr]rzliesd a?e designed to be level, or slightly curved in accordance with the ribbon of glass
resting on it.
The support devices usefully have a triangular or wedge- shaped cross section in order
to utilize the space available between the rollers as effectively as possible and to achieve as great as
possible a width of the contact surfaces in the drawing direction along with the shortest possible
distance between the rollers.
- The invention will be described in greater detail in what follows by means of an
exemplary embodiment represented in the drawings.
Shown are in:

Fig. 1, a lateral view and schematic representation of a device for supporting a ribbon

of glass, and



gas-pernmeabl e layer (21 ), and the gas-perneable |layer (21 ) is connected
to a pressure generator. 8 4. The device in accordance with claim 3,
characterized in that the gas-perneable |ayer (21 ) has bores and/or slits
for the gas to escape. 5. The device in accordance with claim4,
characterized in that the gas-perneable layer (21 ) is nmade of porous
sinter nmetal, aFn2oasepeaseaation imecesrdaiceavithigoLin Petaphed eperfiondhsositiovi ce
i n accordance vvith one of clains 3 to 5, characterized in that noist air,

an inert gas, g&si’t'gg ?%E&@Spr&fesﬁ umtﬁdi'ﬁé?? aFloaf lnRBr G I1Y ﬁ g'ld?s‘s gﬁﬁﬁ@ﬁod S

supplied to the g abl'e creating t I on

noat SRS RERREERG fobie: b THENG bl Tainsdetyusdy .0 o eqdqg'silzh%?te a

heat exchanger. 9 8. The device in accordance with one of clains to 7,
char a@tremgezlemthemrqamftthqend cdtheldeng side ofthe Heataaiikudk diquid glass 1sexogre@3m)thei tin
respect to the support devices (20), or the support devices (20) in respect

t o t héathol Il for prddacding flaeglassn It Reedlin Mahé aea of theautief édps 1Rl iidesmtiatonty set
opposite the direction of gravity. 9. The device in accordance with one of

cl ai Mgodieldl h the prEtAESES Bal é@&hﬁ} fled ABbort I¥Fof’ %ﬁés% 1t§. 3%13*}@%5‘? bé‘hhgéfl' Sﬁ‘ﬁ ‘g%rfé; a‘ie

at least 1n so ar éas devi ce 1 n - accor ance Wt one O

L, 3 AR Pt B bt BBE A8 GRS o ST 0 4R A PR

Cross section.
are used for this in the customary way. The ribbon 13 of glass runs up on these in such a way that
a contact of the underside of the ribbon of glass with the outlet edge is prevented. As Fig. 2 shows,
the ribbon 13 of glass is transported off over the rollers 30 and is conveyed into the area of a
connected cooling furnace, not represented in the drawings. In accordance with the invention,
support devices 20 are now employed in addition to the rollers 30. A first support device 20 is
arranged directly following the outlet edge 12. Moreover, support devices 20 are also arranged
between respective adjoining rollers 30. As shown in the drawings, these are embodied to be in the
form of triangles or wedges. Because of this geometric design it is possible to arrange the support
devices 20 in a space-saving manner, and to line up the rollers 30 closely next to each other.

The support devices 20 have a gas-permeable layer 20 in their area facing the

underside of the ribbon of glass. The latter constitutes an inflow side and a pressure buildup side
facing the ribbon 13 of glass. The pressure buildup side can be embodied to be level or slightly

curved, corresponding to the bending of the ribbon of glass. The pressure buildup side is arranged

within the support devices 20 and is connected to a pressure generator via a distribution chamber.



11. The device in accordance with one of clainms 1 to 10, characterized in
that on its outside facing the ribbon ( 13) of glass, the gas- perneable

| ayer (21 ) has a curved surface geonetry) 10 12. The device in
accordance with one of clains 1 to 11, characterized in that the contact
width on the top of the contact segnents, through which gas flows and which
extends in the G’aamam(betcodve}edtmmrthehrdahﬁ‘ the Iptegsur¢ biiddumsidglbyamedns ogﬁltlmt er
than 20 nm 11 .Ay. A Ar.Ar.A A ALA&L. A L. A L. AF_*3$5EI 8K 0 w
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contact with the underside of the ribbon of glass.
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in the area of the underside of the ribbon of glass,

characterized in that

I K- K

- 0,
(o 31092

at least one support device (20) is assigned to the roller (30), that by means of an

actuating device the roller (30) or the support device (20) can selectively be brought in contact with

the underside of the ribbon of glass, wherein the support device (20) is in contact, at least in some

areas, with the underside of the ribbon of glass via a gas cushion.

2. The device in accordance with claim 1,

characterized in that

at least two rollers (30) are arranged in the transport direction of the ribbon (13) of

glass downstream of a glass production or glass processing unit, and

at least one support device (20) is arranged in the transport direction upstream of the

first roller, as well as between the rollers (30).

3. The device in accordance with claim 1 or 2,

characterized in that

in its area facing the underside of the ribbon of glass the support device (20
gas-permeable layer (21), and

the gas-permeable layer (21) is connected to a pressure generator.

Yhas a
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the gas-permeable layer (21) is made of porous sinter metal, a porous ceramic

material or porous graphite.

6. The device in accordance with one of claims 3 to 5,
characterized in that
moist air, an inert gas, a reducing gas or gas mixture, or an SO,-containing gas is

supplied to the gas-permeable layer (21) for creating the gas cushion.

7. The device in accordance with one of claims 1 to 6,
characterized in that
a heat exchanger is assigned to the support devices (20), or that they have a heat

exchanger.,



10%: () - 10nLONLONTt 10%m8: () - f 2$10%m8: () - 90$10%&’ () - - $10%m& ()-9. ./ W/ 0} 00i
K- K$109& () - Y$SL09& () -, $109& ()-$109& ()-3 109%& ()-I

$10%&' () - @10%&' ()-0Clvix1y1z1{111i K$10%&' () -

3109%& () -1 &10%&' ()- 1010107t 10%&' () - 10%& () - $10%& () - 122q22>333i K- K

| 109& ()-1109& ()- |$109%& ()-1$10%& ()- S 109%& ()-

109&' () -1 109%&' (8.- 334THAIMi& iK-alicordad¥@vith) one of clddé1 ¢t9 75’ S109& () -

394098 () - | #10%& () - 109& ()- 109 ()-/555555556}si K . 109 ()-3

109&' ()- 1010107 }gi)@gél‘%?@ @E{W ()-y2@0%& ()- 90

10%&' ()-6-6y666 0% ()- 10%&' ()-3 10%& ()-3 @O% ()-3
109&' ()-3 &1 % 3. S109%& \ 7r 77 K- K+ 10%&' 3 10%
S' 10%&-) ()-3 F%—_%eééu%t}n_g c%yby&(a) _bustg rthe ro ers%?(%sl}l respect to the s&gport aevwes O()

the support devices (20) in respect to the rollers (30), wherein the direction of actuation provides an

offset opposite the direction of gravity.

9. The device in accordance with one of claims 1 to 8,
characterized in that

the rollers (30) have a rough surface, at least in some areas.

10.  The device in accordance with one of claims 1 to 9,
characterized in that
the support device (20) arranged between two adjoining rollers (30) is embodied in

the shape of a triangle or a wedge in cross section.

11. The device in accordance with one of claims 1 to 10,
characterized in that
on its outside facing the ribbon (13) of glass, the gas- permeable layer (21) has a

curved surface geometry.
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which extends in the transport direction of the ribbon (13) of glass is greater than 20 mm.
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