7. Novenber 2005 1 A nethod and. apparatus for the hot shaping of nolten gobs
The invention relates to a method and an apparatus for the storage and hot
9 shaping of molten gobs. The gas bed storage of nolten grRBBmbs2@st echni que
t hat has been established for a |ong period of time. The gob is stored on
the gas bed, which leads to technical qadvantages concerning the

t enper at ure bal ance and thus the honngenelty and 10 surface quality of the
gl ass product thus produced. There are principally two nmethods to produce a

as bed: According to s, nold base is saturated with
gllqwd that will 15%@%%'%?358%&?&?@&%3%%5 @'HS@?BPE@'EQ?Q%uaIIy

water). The thus arising gas cushion prevents the direct contact between
the nold and the gob. The disadvantageous aspect in this nethod is that [

he vapori zabl o be i ed after each pass, thus
Itl mti I?\g t he pgsél'ﬁébﬁi?rrggaq 3 aa’"&%‘ﬁf’.aﬂggﬁépmﬁmsrf@rthﬁﬁtqm amgthokover , t he
formati on of sd@ﬁpllwvfa’pdtemgmbj on is tinme-dependent and 20 consequently

| eads to an uneven thermal household, which inpairs the. process stability.
According to a second nethod the porous nold base is flowed through

cont i nuousl y bVhegambedsidrageus n‘lmﬂtfﬁgsl%waté ; acgé%r?gtb@g}égﬁgtg%rhiggﬁo ifﬂe
ts t en ass, su

o d e onl oS POR LTS HE e FoMih tosgas Bscumnian tends tgaechvisal

"ntroduced | ntasvantage kancernihg the tempedature BaBHES andthiis 88 fdidgen é@ &hd o ul't

of the @yop i NP8 UQ’@Z fté% Eé"'s &hact occurs in this case ‘dan hus an

at |east. occaslonal gr'uRé Sprﬁﬁ"ﬁ 4 B dugate gob on the material of the

;mld. Inthe case of a rapidly progressing

el There are principally two methods to produce a gas bed:

According to a first- method, a porous mold base is saturated with a liquid that will
15 evaporate at the process temperature (usually water). The thus arising gas
cushion prevents the direct contact between the mold and the gob. The
disadvantageous aspect in this method is that the vaporizable liquid needs to be
re-applied after each pass, thus limiting the possibilities for a continuous working
method. Moreover, the formation of such a vapor cushion is time-dependent and

20 consequently leads to an uneven thermal household, which i impairs the . process
' stablhty

According to a second method the porous mold base is flowed through
- continuously by a gas and thus produces a tempora!ly stable gas bed which

25 prevents the contact between the glass surface and the material of the mold. The
only problematic moment is the one in which the gob Is introduced into the mold,
which usually occurs in free fall. As a result of the drop impulse, a short-time
contact occurs in this case and thus an at lsast occasional adherence or gluing of
the gob on the materlal of the mold. In the case of a rapidly progressing

- 30 . continuous process the occasional adherence is a serious problem because




base: can change
Eg; g s s';r;ggt g][ % {eé{i[a h\%op qugpmlcggﬂ by a mold base wuth relatively low values for the gas

30 conti nuous process the occasional adherence is a serious probl em because

7 Novenber 2005 2 a) it leads to reduction in yield due to the thus

: rse surface quality; b) it increases the V\/ﬁﬁsveﬁg&lz@(gar of the
Enr)logg,cegngd\é)e it reduces gr ocess stability. 5 If the flow resi s_taRce of the
porous nold is high, it is necessary tg work with relatively hi gI tgas I
pressures due to the thus caused drop in pressure, leading to {g atively
hi gh operating costs. Mreover, there is the Iikelihood of a no

ress oad ting upon the nold is relatively
Eir Sﬁkagf i 2 eca%im'eaﬁ%%trﬁéu%pnm Y'ﬁ'&r?@'e 9 Higx thies predlucadradvirsersurfact Guzitye Blt i al
pressure is 10bmetlasmasosmem%hén@té%ﬁofﬁémdsoﬁrtﬁ’f the stabl est poss![h €
gas film whi cg 1 achi ev post econom cally by a nold base wi
relatively | ow qua&ggcﬁsﬁro?%é Sgag"ﬂ'ty perneability, but-wth the evenest
possi bl e distribution of pores over the surface. Various approaches have

de to a oi d the adherence between the 15 glass surface
gﬁgntﬁlgkgﬂplpgr Cg1Of P arpsImpldde highit ig neosssanttbavariewiths of t he
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as al so used base netal eir a
EggggssThese $Hewgy P the qtaerchangd, thata P@'F%tﬂlﬂmumfdlfﬁeremtlahgrepmreuszl es due to
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nol d

permeability, but with the evenest possmle distribution of pores over the surface.

Various approaches have been taken in order to avoid the adherence between the
15 glass surface and the supporting surface of the mold base.

Molds of noble metals of the first and eighth subgroup of the periodic table of
elements do not have the tendency towards adherence and giuing in the case of
direct contact between hot glass and mold; such molds are very expensive,

20 - however, and therefore lead in most cases to a lack of cost-effectiveness of the
entire pr.oéess.

: ") One has also used base metals or their alloys as porous mold bases. These

materials tend to the formation of scaling particles due to the high temperatures

25 which could reach into the glass. Moreover, the pore structure of the mold base
can change by scaling. Moreover, in mold bases made of metal with oxidized
surfaces there is a higher tendency towards adherence and gluing of the gobs. For
this reason base metals or their alloys are unsuitable for the porous mold material.

30 - There s no tendency towards adherence and gluing of the gobs in a mold base
made of graphite, which is why graphite s also frequently used.




surfaces there is a higher tendency towards adherence and gl uing of the
gobs. For this reason base netals or their alloys are unsuitable for the
porous nmold material. 30 - There is no tendency towards aghgenthnessand
gluing of the gobs in a nold base nmade of graphite, which is why graphite
is also frequently used. 7 Novenber 2005 3 Due to its high corrosive
tendency with respect to air, graphite is very limted in its application
tenperature. 5 Although ceram cs such as silicon carbide or cordierite
could be used due to their high tenperature resistance, there is still an
adherence or gluing of the gob already at relatively | ow tenperatures.

Enbodi mept; i de a et hod and an apparatus with 10
whi ch -nol tirtl@fts h@ﬁcdgﬁgﬁ% E‘%}@Fe B’Rﬁ?gé’ﬁgt gl %@‘pg'é‘ﬂfsé‘leiwﬁ@%@ﬁ its porous

nmol d  balRPisAtPEigmassatdighj ect ed to hot shaping without the occurrence of

any gluing or adherence of the gob on the supporting surface of the nold

base. The nmethod and apparatus are to be cost-effective. Especially, the
| d bastthoygherunige pathl @ sifien Ganbidp ensordriteccduidBIGEd G & Qﬁ%irlt can be

used freagye efi hi.s .15 object is achieve t he
f eat ures of ﬂ{nlrll%erlgfr?géerésn r(ftB {f;eged%]ssﬂfaag CECARCHrng 51N 9%n aspect of the

present dieadyef wiatyebvoWéampermtréod for hot shaping of nolten gobs on a
nmol d base by interposing a gas bed, conprising the steps of: producing-a
nol d base made of open pore materi aI coating permanently the supporting .
sur f ace EMbodiaentp phthe druentipn may pgdlma method and an apparatus with

10 which molten gobs can be stored by means of gas bed storage on a porous mold
base and can be subjected to hot shaping without the occurrence of any giuing or
adherence of the gob on the supporting surface of the mold base. The method and
apparatus are to be cost-effective. Especially, the moid base is to be durable and
inexpensive to produce, so that it can be used frequently over !ong periods. This

15 ‘ object is achieved by the features of the independent claims.

Accordingly, an aspect of the present fnventfbn provides a' method for hot shaping of
molten gobs on a mold base by interposing a gas bed, comprising the steps of:
20 producing a mold base made of open-pore material: _

" “coating permanently the supporting surface of the mold base with a glass
contact material which prevents gluing or adhering to the geb, and such a
coating material is chosen or the coating materiai is arranged in such a Way
that the layer comprises open pores after its application which allow a gas-

conductive connection between the lower side and the upper side of layer;

25 and

charging with a gas to the mold base in order to produce a gas bed on the
upper side of the layer.

20 Another aspect of the present invention provides an apbaratus for the .hot shaping of
: : molten gobs on a gas bed, comprising the following elements:

a base made of an open-pore mold material;

| the gupporting surface of the -mold base is coated with a glass contact




contact material which prevents gluing or adhering to the gob, and such a
coating material is chosen or the coating material is arranged in such a

way that the layer conprises open pores after its appli¢gahi.RB¥Ysch al | ow
a gas- conductive connection between the |ower side and the upper side of

| ayer; and charging with a gas to t/8 nold base in order to produce a gas
bed on the upper side of the |ayer. Another aspect of the present

i nvention provi des an apparatus for the hot shaping of nolten gobs on a
‘gas bed, conprising the follow ng el enents: a base made of an open-pore
WD| d nat er inatsriatl WRicK prehtd %Qin&'éF bar&iftoiegap! d base is coated with a

‘gl ass con et 7 Novenber 05" 3a materi al m%lch prevents gl uing or
adhering t ST WSO OPPREPPINIET i s al SO open-porous; a gas connection is

provi ded Oélgl.a@@or%iééﬁor@fs 6r5\ﬁdé@b|‘ijtf¥ea§§e mh@r?ndlé bQX@w[\hq is- afnhe 0yt he gob in

order to (5) ¥ as to base asses he nol d base

as wel | H 'Eﬁj@‘%’ LR %‘”cfPé’é’PBfa %ﬁetolfﬁ@é}ddw\wimvlenasaea thsughus based on

t he knovvn mm@bg@a@%"w@%@ thw%a’%m%gﬁég nol d base being used. Said
an be

"base may be provided with open pores Ich c fl owed through by gases
whi ch on.their part emerge fromthe supporting surface of the nold base

and f o' m arARERln S 0allifo HEROLLGL AN [R5, lakbe L base faci ng

the gob can Bz’ coat and
especi al | y"pifdasq [Pf’é'?gn"éile arrid baermanbe mreedaiWGO@en@ﬂmrmﬁcha;aﬁmmb@e@r ocess.

. The layer {g@dgh® 5§§& wﬁﬁ%@%ﬁltﬁaé"]q rﬁ%rﬁé'rgje‘mﬂt stslu%rlgogeggls"fg\g é:rjghdoes not.

stick or adhere o the gob 1tsel
mold base and form a gas bed there. The supporting surface of the mold base facmg

the gob can be coated with a material which due to its properties, and especially its
thermal and chemical resistance, ensures a stable process. The layer can be used
especially as an anti-stick means which does not stick or adhere to the gob itself. This
leads to the advantage that the mold base can be made of any other material
irrespective of its tendency to adhere or glue. A relatively inexpensive material such
as a base metal can be used.

Moreover, the said layer can be arrarniged and/or chosen in such a way that gas passing
through the pores of the mold base can aiso pass through the layer. In order to realize

this it is possible to employ various approaches in accordance with embodiments in the

invention. Thusr a layer material can be used which shows porosity itself. Perous




ds to the advantage that the nold base can be nade of any other materi al
: ??g:pect ive of its '?endency to adhere or glue. A relatively inexpensive _
material such as a base nmetal can be used. Mreover, thensaitk:b@ger can be
arranged and/or chosen in such a way that gas passing through the pores of
the nold base can also pass through the layer. In order to realize this it
I s possible to enpl oy various approachéa’s in accordance with enbodiments in
the invention. Thus a layer material can be used which shows porosity
itself. Porous 7 Novenber 2005 4 |ayer materials can thus al so be 'appl i ed
in larger thi c KA Mader, ?qﬂeth%ﬁlﬁ@*??iaﬁglledsll]ﬂafa@'_dhloknaslaes om the sim@pertlhgcartse
Ol s oursnAREbbAthe ol Béide RARKISISUL sl babapliies R0IER S8l
may al so concern material in which the pores onl'y Torm ) _ |
appl i cation. 5 !4 apRlied ke foway aise corcenppiaferial inayhich thhipotesichipfery dulihg) an
consi sts of noleapmitaddndl or a noble netal alloy. This excludes the
probl em Linked to adherence or gluing conpletely and the [ong-term '
stability of the nold material is inproved significantly. The noble netal

. : . = o e that. t he
coating 15 applietisbyosiniid ables WELPAFich! if ahd babieps TR me e |
pore stgructure é}goro?i ty and Osl_’?ei%l ze di sr}’t\?e%iﬁﬂh%'f\ %FS?%QQW?BEJ“ ‘i‘?ﬂf’er: al
i s mai ntai-ned. ©PBpeblemetehalien Ihigaxclides mea;mbleatﬂfnked tradieeenes odglimiger | al
lie at 5 to 20 R : e dia _ _
alng 100 pm 1%%ﬁ¥§§§émmt ?ﬁggghgtgk’ w@afu%wé?q?%tgﬁ%ﬁ RNy | al is
produced in a sighificantly. Eheomblavsatal edating ds amhladbyla_rsu&at:iﬁrrmb n\glsj:;mattm@
nvent i, 1 e atiS borb ol PofRii e hork A6l et B 1S ot
significantly finer (e.g. val'ue™smal1 er™. -
L material is maintained. Pore structures which are favorable for the mold material

lie at 5 to 20 % by volume at dsg values for the pore diameter between 2 and 100

ym.

15 An asymmetric pore structure of the mold material is produced in a further
embodiment of the method in accordance with the invention. This means that the
mold material facihg the gob has significantly finer (e.g. dso value smaller by a
factor of 2) pore sizes than the stability-maintaining and coarser pore structure
beneath. Depending on the application, the pore size range on the glass contact

20 side is between 0.5 and 50 ym (dso value). Three advantages are obtained by this
arrangement: ‘

) : | 1. The relatively fine pore structure of the side facing the gob causes substantially
" smaller mechanical surface faults even in the case of occasional glass contact.
25 :

2. The fine-porous layer does not have any stability effect; this is assumed by the
coarse-porous layer. Due to the low layer thickness of the fine-porous layer the
cross-flow resistance of the mold as compared with a mold consisting
consistenﬂy of fine~porous material is strongly reduced, which can be noticed

30 by a reduced pressure loss of the levitation gas and thus a lower susceptibility
to faults of the process (e.g. by mold breakage) and by a reduction of the




factor. of 2) pore sizes than the stability-maintaining and coar ser por e
structure beneath. Dependl ng on the application, the por e si ze -range on

the.glass contact 20 side is between 0.5 and 50 pm (d50 Malteer 20081 €€-
advant ages are obtadined by this arrangenent: 1. The .relatively fine pore
structure of the side facing the gob c%uses substantlally smal | er

mechani cal surface faults even in the fase of occasional glass contact. 25

2. ‘The fine-porous |ayer does not have any stability effect; this is

t he coarse-porous layer. Due to the |ow | ayer t hi ckness of the
???\gnggrgﬁs IayerOHeFFg'"B@P%s fl)c/)w resi stance of the nold as conpared with a
nol d consisting consistently of fine-porous material is strongly reduced,
whi ch can be nqticed 30 by a reduced pressure | oss of the levitation gas
and thus a Iowg é\?&?éﬂ'ﬁfflﬂ?uﬂplﬂ through 4 fing-perous laykris prove Remogendus dpy ol d

Th
gas d SLET buti on oParid sl e ol o NGTERR sriilire B Gtitens Gpdras ™
istributi
ggrsrpar ab$e por05|aﬂympf%{ﬁd ﬁwfaﬁedtblahtv@lfﬂ’;ecglassirodmﬁthuepro'ﬂucéd contributes - ;

“towards an inproved surface quality of the glass product thus produced.

o her
Principally, the asymetric nmold materials can differ. from one-anot
i n- sucﬁ a yWay Peinpipally Hibe esymmetria mebid mmerﬂilsra:mdiﬂfaﬁhﬁvmm&% such a

t t cer nobl e net al
COmoare o s ) VY thafiHe BaisBeiny rhl SRR B ARMER) CopfiB ATk ﬁlaﬁeiﬁ Feyer on
coar se- por ous Begamedeeramioscatesamicasenohe aetal u(rrobh?nistbabrﬂﬁfgﬁanf e ™ .
appl i cafgi on’ Of(pl%f?érgﬁl‘ytfﬂﬁe %Pd?:ts HoBleWetsF !%&loﬁsc%a?steep%rousa LFamics o coarse

: coar se- por ous

) base metal such as stainless steel)

The application of porosnty-mamtammg starnless steel Iayers on the coarse—porous
substrate can be made by the usual methods applicable for this purpose such as
15 - by sputtering, spraying, immersing or separation from solutions or suspensions. .

' The asymmetric structures can be produced by a method usually employed for this
‘purpose (such as by spraying or by sintering together two prefabricated mold
bodies of different porosﬁy with respectively adjusted geometry). The relevant
20 aspect is only that the thickness of the fi ine-porous layer is not more than 20% of
the overali thickness of the asymmetric structure. A porosuy-mamta:nlng coatmg
~made of noble metal for reducing the adhesive tendency can be addltlonaily

S ) SR - appiied onto such a fine-porous layer (|f it consists of a ceramzc materlal ora base -

L 'metal)
' Itis also possible to.only produce the pores of the layer after its app'iication on the
suppoﬂihg surface of the mold base in the case of any kind of coating material, i.e.
before a gob is applied. This is performed for. examplé by gassing prior to the start-
- _up of the unit. Gas emerges from the pores of the mold base, produces fine bores ;
30 Cin the layer asa result of the energy of the fine gas jets, which bores are
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substrate can be made by the usual methods applicable for this purpose such

" ' from sol utions or _
as 15 by sputtering, spraying, inmrersing or separation _
suspensiyong. The asymmetric structures can be produced’ pyo‘,@mggpﬁdaod usual:ly |

' tering together

|l oyed for this pur pose (such as by spraying or by sin (
tev\rrB p)r/ef abricated nold bodies of different porosity with respectively f
adj ust ed georretry). The rel evant 20 asgect Is only that the thickness o

‘the fine-porous layer is not nore than 20% of the overall .thickness of the

structure. A porosity-maintaining coating sally applied onto
23gmtrz : ?re pomcrgarpg QHNI%Q "l"elh@"céﬂmrqftm layerasccthatartyas bethis@bieab fétfn @ bafsteer
metal). 25 It bétu@leﬁ%é)élﬁ'ﬁdcglo?tlfeq%yer Heoghice the pores of the tayer aft
its application on the supportin sur f the nold base i nhl e case 0
any kind of coating material, i.e. before a gob is applled This is

he star the unit: Gas
: grerrre]r geg‘:gr]o%rt he porestl?){:;‘ﬂg'f"%%lkr‘]tg roﬁg?e’m%f%%ﬁ%g’e‘l ?ﬁﬂ"%dﬁ?f@gal ofthei n t he

| ayer as’a resggatmgmqsh@e@hallt@gummen’replbcetlaorgﬁﬂ [réde’s, msehnaigl’aq‘esm@éte 7

hat a gas
" Novenber 2005 m%raﬂeqe%gltgﬁe{ he hardening of the layer, so-tha g

bed is able to form between surface of the layer and the :gob. In any
case, both the material of the nold base as well as the material of the

|
B M earBlon thus BT BRGLo ) MRS s s et
gﬂen Soggpt dngth @%ﬁnaepparaae !rsafzqmrdayce\Mthtﬁd“lﬁvernEh hoallowwbracmﬁlgat us in

accor damce Wi ts@n'ﬁfllﬁsﬂeﬂ\é‘l’a&% g%Bds it glf' (> x‘ﬁlsﬁeé’ r?aoe('?n a continuous and cost-

b  effective way. The shape of the semifinished glass goods comes close to the fi nal
shape. The method and the apparatus are especially suitable for producing optical
lenses, as well as planar bodies. The direct contact between the mold base and
the gob is reliably prevented, so that the glass surface is completely free from

15 faults, Even an occasional contact between mold base and gob such as during the
filing of the mold base with molten glass has no serious consequences on the

| product quality and the service life of the mold base,

lt Is appropriate to arrange the apparatus in such a way that the layer has a finer
20 . microporosity than the mold base.

L

tis further appropriate that the microporosity is between 0 1 and 20 % by volume
'.) S preferably between 4 and 15 % by volume. B '

25 it i'sffurther appropriate that fhé.openmpore mold‘r'r‘raterial isa refractory-metal.

itis further appropriate that the porous refractory metal is frorn the group of NiCrAl
or FeCrAl alloys

30 - Suitable mold matenals are principally all ceramics or refractory metals insofar as
the same have a sufficient temperature stability and resistance to thermal shocks.




10-sem fini shed gl ass goods with a fire-polished surface in a continuous
and cost- effective way. The' shape of the semfinished gl ass goods comes
close to the final shape. The nethod and the apparat us’ aneegspemsal |y

suitabl e for producing optical |enses, as well as planar bodies. The
.direct contact between the nold base apd the gob is reliably prevented, so
that the glass surface is conpletely free from 15 faults. Even an _
- -occasional contact between nold base and gob such as during the filling of .

t he nol'd base Wmégrgglt?na%!ass has no serious consequences on the product
qual ity and t he S&RY TRSNRRATBPreqyceq plier t shair copting withiherheln oftbe usualiar r ange
‘the apparatus emphiyed peoweysdsiiaémpéstiohang 'shisitg aférg%f,ecﬁgg BlGEARgy 0si ty than
t he nol d base.slt i S furtherzgﬁprq riate that the cropgrosyty I's between
0.1 and 20 % b RFSAHRRE Sintafing eﬂﬂ“@"%éimﬁe@a)mp@msfwm by volune. ,25 It is
- further appropriate that the open-pore mld naterial is a refractory netal.
Lt is ngther ﬁgg{ORria e.that the porous refractory metal is fromthe
group of° Ni Cr AFOMO glficon gagRide argopasticulatlylsuitahie fromethe matdrial groap of '
principally al teramicanNEgsaciilly Ned 6t 5 3al . the same have a
sufficient ten%ﬁ,r afﬁlér egg;té&bh ity. aﬁ%drf\ga} thgﬁf(‘:gét(a%&{%%rs.eﬁgiyshacks. 7
Novermber 2005 IHEMATPQUSAY it §roup of mfsaiencaetsis dire tb dhaihisgh tengeeratag Wi t h
- the hel p of thstabiftyal |y enployed processes (conpaction and shaping of a
respective. powder with subsequent sintering and optional finishing) in
- porous form Cordierite and silicon carbide are particularly sui.table from
‘the matlérial group of ceramics. Especially NiCrAl or FeCrAl alloys can be
used especially. advantageously fromthe group of refractory.netals due to
‘their high tenperature stability. . '




.10 7 Novenmber. 2005 CLAIMS: 10 15 1. A nethod for hot shaplng of nolten gobs
on a nold .base by interposing a gas bed, conprising the steps- oftl- he
producing a nold base made of - open-pore nater:al Coatlzgf&ﬁ§?§??2| ahich
| base with a. glass con _ _ _
supporting surface of the nold ( pteri al whi
t he ggb, and such a coating
prevents gluing or adhering to t g o eh v M the | aver
chosen or the coating material is arranged in _ . /€
i | [ h all ow a gas-.' Conductive

: rises open pores after its.application which : .. | .
gggﬁection Eetmgen the | ower side and the-gppe{ sbggdaielgyggé bggdon he
charging with a gas to the nold base in orde _ e O e or ves
upp ide of the layer. 2. A nethod a med in cla _
Fﬁpfpafltﬁe | ayer isyapplied W th sucE $ow1th|ckness that the pore

structure of the nold base is maintained. 3. A nethod as clainmed in claim|l

b
or 2, charatt er iAzaethbd fdrihat slléibﬁtg'&)ﬁ%ﬂteh '?109398111 a‘?ﬁl% ag%l%t?t %H‘SS*QEDE!\ ga Sl)ase y

atron fr

‘sputtering, spr i_mer si ng sepa _
zﬁspeﬁjsl ogs % rf%m?p'é't"at”?f'sStf’lEﬁOft he hot- shapl ng of molten gobs on a gas:

- f a- base nade of an
lgeceln g?gp;rplson?r;jfg?l?gﬁ r@‘ﬂb%@h@a%g@%{". ng sur‘?rgie of the nol.d base is
C(F))at e(F:l) with a » GY0g PEFRRNEELly the supporting surface of the mold base with a glass

contact material which prevents gluing or adhering to the gob, and such a
'coatlng maternal Is chosen or the coating material is arranged i in such a way

10 that the fayer comprrses open pores after its application which allow agas- -
_conductive connection between the lower s;de and the upper srde of layer
and '

charging with a gas to the mold base in order to produce a gas bed on the
upper side of the layer.

15
-' 2. Amethod as claimed in claim 1, charactenzed in that the layer is applied with
- “such a low thickness that the pore structure of the mold base is maintained.
3. Amethod as claimed in claim 1 or 2, charactenzed in that the layer is applied
20 -onto the mold base by sputtermg, spraying, lmmerstng or separation from
solutions or suspensions.
4. An apparatus for the hot shaping of molten gobs ona gas bed comprlsmg
 the following elements: o
25 4 aba-se made of an open-pore mold 'material

4.2 the supportmg surface of the mold base is coated with a glass contact
‘material which prevents gluing or adhering to the gob
4_.3 ‘the layer is also open-porous;
44 . a gas connectlon is provided on the side of the mold base Wthh is-averted
30 - from the gob in‘order to apply a gas to the mold base which passes through
' the mold base as well as through the pores of the layer




‘erial which prevents gluing or adhering to the gob; 4.3 the layer is
‘g?ggrogen poroug 4.4 a gas cgnnection I's provided on the side.of the nold
base which is averted 30 fromthe gob in order to appl¥7f.,Qa8b6st he nold
‘base whi ch passes through the nold base as well as through the pores of
the layer. . 7 Novenber 2005 5. An appg atus as clained in claim4,
characterized in that the | ayer conprises a thickness in the range of 0.5
~to 50 pm 5 6. An apparatus as.clainmed in claim4 5 h or , c aracterized in
that the pores of the nold base and/ or the layer conprise a-pore dianeter
of 2 to 100 pm 7. An apparatus as claimed in one of the claims 4 to 6,
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gf p?Lg \éﬂ'ﬂug 2 t of ?C’@ﬁ%ﬁfﬁéit%ﬁ“%@fp#tﬂﬁﬁﬂlm he pores of the nold base aré -

. ~smaller in the zone facing the gob than the zone averted fromthe gob. 15

: tus as. clainmed in one of the clainms 4 to 8, characterized in
? hatAnt ﬁg a?& d Pbadh ARPARIHE s platmed inyHain o3 ﬁdplnarectemedpnrdmtma@oreseftheAn

“apparatus as cl ai mdlbas@am/afthéth%ﬁb&hﬁﬁse”a béte Yiani AL 160G G, " that the _

7. An apparatus as claimed in one of the claims 4 to 6, characterized in that the
~ . poresof the mold base and/or the layer comprise a pore volume of 5.t0:40 %
10 ~ byvolume. '

8. - An apparatus as cla:med in one of the clalms 4 to 7 characterized in that the
pores of the mold base are smatler in the zone facmg the gob than the zone
~averted from the gob.
15 .
9. An apparatus as claimed in one of the claims 4 to 8, characterized in that the
mold base is' made up of layers of different pore size.

10. An apparatus as claimed in one of the claims 4 to 9, charactenzed in that the
20 - mold base consists of metal, noble metal, alloys thereof or ceramics, or
layers of said- matenals.

.y -+ .7 11. Anapparatus as claimed in one of the claims 4 to 10, characterized in that
| . the layer consists of a noble. metal of the firstor. eighth subgroup of the
| .25 . -+ periodic system of elements or of any alloys of said elements among onhe
another.

12. An apparatus as claimed in one of the claims 4 to 10, charactenzed inthat

o the layer comprlses afiner porosity than the mold base
30 '




20-nol d base consists of netal, noble netal, alloys thereof or ceramcs, or
‘layers of said materials. 11: An apparatus as clainmed in one of the.clains .
4 to 101. characterized in that the layer consists of & Rekhe:x2dmEtal of
‘the first or.eighth subgroup of the . 25 periodic systemof elenents or of
~any alloys of said el enents anbng one ﬁnot,her. 30 12. An apparatus as
clained in one of the clains 4 to 10, dHaracterized in that the | ayer
- conprises a finer porosity than the nold base.. 7 Novenber 2005 10 13. An
appar atus - as cl1$i gnd in one of the clains- 4 to 12, characterized in that
the | ayer conprPsd¥ PRATRIS B8 Cladined) ingmeod thecdlaime 41to d2dcirbacterinedrothatre,

preferably betweenhd |86cdhpiéedy mie}dgsﬂ}’oﬁit%ﬁfat%eﬁﬁ}?%p@qraﬂ&%gfgz)y%]ﬁi med in one

of the clainms 4 to 13,, characterized In e open-p B°hat eri al
is a refractory ndtgferablsbetwgendgad 46 Jebryolumai med in claim 14,
characterized in. that the porous refractory nmetal is fromthe group of
Ni Cr Al oL FeCrAl alloys. 10 ] : '

, -~ 14. An apparatus as claimed in one of the claims 4 to 13, characterized in that

the open‘-pore mold material is a refraétbry'metal.
15. An apparatus as claimed in claim 14, characterized in.that the porous

o R _”refractory metal is from the group of NiCrAl or FéCrAI' alloys.






