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stream is preferably preheated to a temperature of the order of [err]. This
invention relates to a method of feeding     Such preheating may be
effected in stages by glass batch to a glass-melting furnace.
passing air from the atmosphere through succes- WO-A-90/13522 discloses a
method of firing a   5   sive heat exchangers. glass-melting furnace. This
method comprises the     More specifically the method according to the step
of passing glass batch, combustion air and  invention, as indicated above,
comprises the steps burning fuel vertically down a cylindrical tower and
of passing a heated airstream containing air at a through the crown of the
furnace. A feed stream of  temperature in excess of [err] vertically down-
glass batch and combustion air is surrounded by   10  wardly towards the
crown of the glass-melting fur- burning fuel in the tower and the flame of
burning  nace, introducing powdered glass batch into the fuel strikes the
surface of molten glass in the   vertically moving heated airstream,
applying infra- furnace. Infrasound waves are applied to the glass  sound
to the vertically moving heated airstream to batch, combustion air and
burning fuel as these are  vibrate the heated airstream, subsequently
adding fed downwardly through the tower and the crown of  15  fuel as the
heated glass batch particles and the the furnace to enhance transfer of
heat from the  cooled airstream move downwardly towards the burning fuel to
the glass batch so that the batch in  crown of the furnace, and passing a
stream of the feed stream is heated to melting temperature  glass batch,
burning fuel and air downwardly and molten glass droplets fall upon the
surface of  through the crown of the furnace such that there is molten
glass in the furnace. This publication is  20  direct contact between the
flame of the burning fuel prior art for the assessment of novelty only
(Article  and the surface of molten glass within the furnace, 54(3)
European Patents Convention).               and the glass batch is melted.
US-A-4 752 314 discloses a glass melting sys-    In the embodiment of the
invention which will tem in which fuel and air is added to horizontally  be
described, the fuel is added around a circum- moving glass batch. The glass
batch may be pre-  25  ference of the downwardly moving airstream and
heated by waste gases before melting. The glass   heated glass batch
particles, but the fuel may be batch enters the furnace horizontally and
falls to  injected into the downwardly moving airstream and the molten
glass bath.                            heated glass batch particles. In
accordance with the present invention, there   By the use of the present
invention it has is provided a method of feeding glass batch to a   30
proved possible to form glasses having high melt- glass-melting furnace,
which includes the step of  ing points, for example a melting point in
excess of feeding powdered glass batch vertically downwar-  [err], which
have proved difficult to produce in dly through a hot air environment,
applying infra-  conventional furnaces. sound to the hot air environment
containing the      The present invention will be further under- powdered
glass batch to facilitate transfer of heat  35  stood from the following
detailed description of from the hot air environment to the powdered glass
preferred embodiments thereof which is made, by batch and, subsequent to
the said heat transfer,  way of example, with reference to the accompany-
adding fuel to the heated glass batch and igniting  ing drawings, in which:
the fuel to raise the temperature of the glass batch  Figures 1a and 1b are
respectively elevation and to melting temperature.                      40
plan views of apparatus including a furnace for The application of the
infra-sound facilitates   carrying out the method of present invention,
transfer of heat from the hot air environment to the  Figure 2 is a graph
showing the relationship powdered glass batch by imposing a vibrational
between the production of nitrogen oxides ([err]) relative movement between
the hot air and the       upon gaseous combustion in preheated air and
powdered glass batch.                        45    the temperature of the
preheated air when the Preferably the heat transfer from the hot air
fuel is introduced and combustion is com- environment to the glass batch
cools the hot air    menced, and environment to a temperature of the order
of        Figure 3 is a diagrammatic representation of an [ERR] or even to
a temperature lower than [err].  alternative apparatus for carrying out the
method Such cooling of the hot air environment is  50   of the present
invention. important in substantially reducing the propensity   Referring
to Figures 1a and 1b of the accom- of the airstream to produce nitrogen
oxides ([err])  panying drawings, there is shown a glass-making when the
airstream reacts with fuel immediately   furnace 1 having a crown 2 and
containing molten upon the combustion resulting from the introduction
glass 3. The crown 2 of the furnace 1 supports a of the fuel.
55  cylinder 4 through which heated glass batch and The hot air environment
is advantageously pro-  flame are fed into the interior of the furnace.
vided by an airstream which is preheated by waste    Waste gases from the
furnace 1 exit through a gases from the glass-melting furnace. The air-
vertical duct 5 and are drawn through upper part of 2    3
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heat exchanger 6, ducting 17, upper part of heat  of the temperature of the
heated air as a result of exchanger 7 and further ducting 18 by a fan 19 to
this heat transfer results in a lowering of the tem- the base of a chimney
stack 8 through which the   perature of the furnace waste gases and
therefore waste gases are vented to atmosphere after suit-  a lowering of
the propensity of the air to produce able filtration.
5   [err] as will be discussed later in relation to Figure The heat
exchangers 6 and 7 each comprise a    2 of the accompanying drawings.
moving pebble bed regenerator based on the peb-      The partially heated
glass batch passes down- ble bed heater described by C L Norton Jr in the
wardly from cylinder 20 to cylinder 4, into which Journal of The American
Ceramic Society, Volume   fuel, for example gas or oil, is injected
vertically 29, (1946) No 7, pages 187-193. The pebble bed   io  downwardly
through vertical inlets in a part 16, regenerators 6 and 7 may be
additionally used to  which surrounds the lower end of cylinder 20 and
remove oxides of nitrogen ([err]) and oxides of     enables fuel to be
injected to mix with the air and sulphur ([err]) by addition of ammoniacal
water and  glass batch passing through cylinder 4 where the alkali
respectively, as described in my co-pending  fuel ignites. As the glass
batch passes down International Patent Application No WO-A-90/05578.  15
through cylinder 4, the burning fuel in cylinder 4 However, by use of the
preferred method in    raises the temperature of the glass batch substan-
accordance with the present invention, the quan-  tially to the melting
temperature of the components tities of [err] produced on combustion may be
so    of the glass batch and the flame and heated batch small that a
special treatment with ammoniacal    both contact the surface of molten
glass 3 in the water to remove [err] from the waste gases may  20  furnace
1. The direct flame contact upon thinly not be required.
distributed batch on the hot molten surface in the Air from ambient
atmosphere is drawn by a fan  furnace 1 encourages melting and maturing of
the 9 through a lower part of pebble bed regenerator 7  batch into hot
molten glass. and thereafter through a lower part of pebble bed    In
operation of a furnace as described above, regenerator 6 so that the air
acquires heat in the   25  in which the batch was a mixture of flyash and
pebble bed regenerators 7 and 6. The air is heated  limestone which was
difficult to melt, an output of during its passage through the pebble bed
regen-  24 tonnes per day of glass was obtained from a erators 7 and 6 by
taking heat from the heated    batch area of [err] in the furnace, when the
furnace pebbles moving under gravity in those pebble bed  was operating on
cold air and the melting point of regenerators so that the air is heated to
a tempera-  30  the glass was 1440 * C. The constitution of the final ture
of the order of [err]. The heated air is then  glass was fed through ducts
10 and 11 and down a vertical      45% CaO cylinder 12, which is concentric
with cylinder 4     30% [err] above the crown of furnace 1.
15% [err] An infra-sound generator 13 generates sound  35  the balance
being [err] a little alkali etc. waves at a frequency of 15-20 cycles per
second      Reference is now made to Figure 2 of the at a level of the
order of 140 decibels, and these  accompanying drawings, which is a graph
showing sound waves are passed directly down the cylinder  the relationship
between the production of nitrogen 12, through a wider cylinder 20, and
further through  oxides ([err]) upon gaseous combustion in preheat-
cylinder 4 into the interior of the furnace 1 where  40  ed air and the
temperature of the preheated air the sound waves are reflected from the
surface of  when the fuel is introduced and combustion is the molten glass
3.                               commenced. A glass batch in powder form is
fed from a        The graph of Figure 2 shows that the rate of hopper 14
through a channel 15 into the heated air  [err] production in the presence
of fossil fuels, gas in the wider cylinder 20. The particles of glass  45
or oil is low when the pre-heat temperature of the batch so introduced are
in suspension in the heat-  air is below [err]. Above [err]the rate of
[ERR] ed air which is being vibrated in the wider cylinder  production
increases very significantly and from 20 by the action of the infra-sound.
The infra-sound  [err] upwards the rate of [err] production es- causes a
vibrational relative movement between    calates at a rapid rate. the
heated air and the particles of powdered glass  50  Typically on
conventional furnaces, fuel is in- batch. An enhanced heat transfer between
the hot  troduced into air preheated to a temperature in a airstream and
the powdered glass batch is thus    range of about 1000-1100 C as indicated
by ar- effected and the temperature of the heated air is  rows C, D in
Figure 2, which results in the produc- reduced to a temperature in the
range of [err] to  tion of [err] to an extent of about 2000 ppm of [err]
[err].                                     55  per cubic foot of waste gas.
Accordingly much of the waste heat recovered      However, by the use of
the method according from the glass-melting furnace is transferred to the
to the present invention as described with refer- glass batch before any
fuel is added. The lowering  ence to Figure 1 a and 1b, the pre-heat
temperature 3    5                EP 0 480 002 B1                    6 of
the air is reduced to be within the range of 500-  shown at 36 and fed
alternatively to static bed 



[err] as indicated by arrows E and F in Figure 2,  regenerator 34 or static
bed regenerator 35 accord- and the amount of [err] produced is only of the
ing to the position of valves V1 and V2. In the order of 300 ppm of [err]
per cubic foot of waste   position illustrated in Figure 3 valve V1 is
closed gas.                                         5   and valve V2 is
open, so that the waste gases can In Figure 3 of the accompanying drawings
pass to the top of regenerator bed 35 but cannot there is shown
diagrammatically an alternative ap-  enter regenerator bed 34. paratus for
carrying out the method of the present   Fan 37 is therefore able to draw
the hot waste invention using static bed heat regenerators for  gases
through open valve V2, regenerator bed 35 preheating the air.
10  and open valve V6, after which the waste gases are Referring to Figure
3 there is shown a glass  passed to a chimney (not shown) for discharge
into melting furnace 25 having a reaction tower 26     the atmosphere after
suitable filtration. Regenerator through which the furnace 25 is vertically
fired and  bed 35 is thus in the waste gas receiving part of its fed. Tower
26 has upper and lower co-axial cylin-  cycle, whereas regenerator bed 34,
as will now be drical sections and an infrasound generator 29   15
described, is in the air delivery part of its cycle. mounted to direct
infrasound waves down the tower    Air from the atmosphere is drawn under
the 26. Preferably the sound waves have a frequency  influence of a fan 38
through ducts to feed either of 15 to 20 cycles per second and an energy
level  valve V7 or valve V8. In the operating position of of 140 decibels.
The infrasound waves are directed  the apparatus shown in Figure 3, where
waste vertically down the tower 26 and reflected from the   20  gases are
heating regenerator bed 35, valve V8 is surface of molten glass 30 in the
furnace 25, to  closed and air drawn from the atmosphere by fan impart
vertical vibrations to the gas in the tower 26.  38 passes through open
valve V7 into the base of Powdered glass batch is fed intermittently and
regenerator bed 34 which was heated by furnace substantially axially into
the top of the tower 26 as  waste gases in the immediately preceding waste
shown at 31. Heated air is also introduced substan-  25  gas receiving part
of its cycle. The air passes tially at the top of the upper section 27 of
the tower  through regenerator bed 34 and is removed from 26 as shown at
32.                               the upper part of that bed 34 through
open valve The heated air introduced at 32 is at a tem-  V3 and fed to the
top of the upper cylindrical perature of the order of [err] and by virtue
of  section 27 of the reaction tower 26 at 32 as pre- the infrasound waves
the molecules of the heated   30  viously described. gas will be vibrated
in the upper cylindrical section  The positions of all of the valves V1 to
V8 are 27 of the tower 26 so that a good heat transfer   reversed from the
closed to the open or the open from the hot air to the powdered glass batch
intro-  to the closed position at regular intervals of be- duced at 31
occurs in the upper cylindrical section  tween 15 seconds and 3 minutes
depending on the 27 of the tower 26. The temperature of the hot air  35
size of the regenerator beds 34 and 35, in order to is reduced to a
temperature in the range 500 to   maintain both regenerator beds 34 and 35
at maxi- [err] by the time the preheated glass batch     mum temperature.
reaches the junction between the upper and lower     When a reversal of the
regenerator system is cylindrical sections 27 and 28 immediately below  to
be made the operating conditions of the valves which the fuel, which may be
oil or gas, is intro-  40  are changed in the following order. duced into
the wider lower cylindrical section 28 of  First, valves V2 and V6 are
closed and valves the tower 26. The resulting combustion in the lower  V8
and V4 are opened. These valve changes stop cylindrical section 28 raises
the temperature of the  the introduction of waste gases into regenerator
glass batch substantially to the melting tempera-  bed 35 and allow
atmospheric air drawn into the tures of the components of the batch and the
45  system by fan 38 to be passed through valve V8, heated glass batch
drops fall on the surface of the  heated regenerator bed 35 and valve V4 to
the line molten glass 30. The flame from the combustion in  or ducting 32
and the upper end of upper cylin- the lower cylindrical section 28 also
impinges on  drical section 27 of the reaction tower 26. At this the
surface of the molten glass 30 and fans out   instant heated gas is being
supplied to the upper over the surface of the molten glass 30 ensuring   so
cylindrical section 27 of the reaction tower 26 full melting of the glass
batch components and    through both regenerator beds 34 and 35. maturing
of the glass of the desired composition     Once the flow of heated air to
the reaction which is recovered from the furnace through feeder  tower 26
through regenerator bed 35 has been tube 33.
established, the operating conditions of valves V3, In the apparatus of
Figure 3 the hot air is  55  V7, V5 and V1 are changed so that valves V3
and ambient air heated by waste gases from the fur-   V7 become closed and
valves VS and V1 are nace using static regenerator beds 34 and 35.
opened. Waste gases received from the furnace Waste gases are taken from
the furnace 25 as      through line or ducting 36 are now directed into the
4    7                EP 0480 002 B1                     8 top of the
regenerator bed 34 and drawn by fan 37  3. A method according to Claim 1 or
Claim 2 through regenerator bed 34 before being passed to    wherein the
hot air environment is provided by 



the chimney for discharge.                           an airstream preheated
by waste gases from The operation of the valves as described en-      the
glass-melting furnace (1, 25). sures that there is always a flow of hot air
to the   5 reaction tower 26.                                4. A method
according to Claim 3 wherein the The static regenerator beds 34 and 35 may
airstream is preheated to a temperature of the consist of refractory or
metal balls of 19mm diam-   order of [err]. eter. The bed material which in
this example con- sists of the 19mm balls can be discharged intermit-  10
5. A method according to any preceding Claim, tently for cleaning, and
replaced by clean balls fed  wherein the method comprises the steps of into
the beds under gravity.                         passing a heated airstream
containing air at a In operation of the apparatus of Figure 3 in a
temperature in excess of 1,000C vertically method in which glass is melted
at [err], waste    downwardly towards the crown (2) of the glass- gases at
about [err] are passed through the   15    melting furnace (1,25),
introducing the pow- regenerator bed 34 or 35 which is in the waste gas
dered glass batch into the vertically moving receiving part of its cycle,
and the relevant bed is  heated airstream, applying infra-sound to the
heated near to this temperature. During the suc-     vertically moving
heated airstream to vibrate ceeding air delivery part of the cycle of that
regen-  the heated airstream, subsequently adding fuel erator bed,
atmospheric air to be used for combus-  20  as the heated glass batch
particles and the tion is heated to a temperature of the order of
cooled airstream  move downwardly towards [err], a heat transfer from waste
gases to com- the crown (2) of the furnace (1, 25), igniting the bustion
air in excess of 90% being achieved.          fuel and passing a stream of
glass batch, burn- By the use of the apparatus of Figure 3 in       ing
fuel and air downwardly through the crown which the upper cylindrical
section 27 of reaction   25  (2) of the furnace (1, 25) such that there is
tower 26 allows time between the point where the     direct contact between
the flame of the burning glass batch is mixed with the heated combustion
fuel and the surface of molten glass (3, 30) air introduced at 32 and the
point where fuel is     within the furnace (1, 25). added at the top of
lower cylindrical section 28, the glass is preheated at the expense of the
heat  30  6. A method according to Claim 5 wherein the contained in the
combustion air introduced at 32. In  fuel is added around a circumference
of the consequence the temperature of the combustion air    downwardly
moving airstream  and heated is reduced to a temperature below [err] before
glass batch particles. the fuel is added, and the quantity of [err] which
results from the introduction of the fuel and the   35  7. A method
according to any preceding Claim consequent combustion is also reduced to
the or-     wherein the glass batch forms a glass having a der of 300 ppm
of the waste gas as explained         melting point in excess of 1400 C.
above with reference to Figure 2. PatentansprUche Claims
40 1. Verfahren zur ZufUhrung eines Glasgemenges 1. A method of feeding
glass batch to a glass-       an einen glasschmelzenden Ofen (1, 25), das
melting furnace (1, 25), which includes the       den Schritt der ZufUhrung
eines pulverf6rmi- step of feeding powdered glass batch vertically   gen
Glasgemenges vertikal abwvrts durch eine downwardly through a hot air
environment, ap-  45  Haeiluftumgebung, Beaufschlagen der das pul- plying
infra-sound to the hot air environment     verf6rmige Glasgemenge
enthaltenden HeiO- containing the powdered glass batch to facili-
luftumgebung mit Infraschall zur Erleichterung tate transfer of heat from
the hot air environ-   der WArmetbertragung von der HeiBluftumge- ment to
the powdered glass batch and, subse-      bung auf das pulverfdrmige
Glasgemenge, quent to the said heat transfer, adding fuel to  50  und, nach
dieser wArmelbertragung, ZufUhren the heated glass batch and igniting the
fuel to   von Brennstoff zu dem heiilen Glasgemenge raise the temperature
of the glass batch to       und Entztlnden des Brennstoffs zur Erh6hung
melting temperature.                              der Temperatur des
Glasgemenges  auf Schmelztemperatur umfaft. 2. A method according to Claim
1 wherein the   55 heat transfer cools the hot air environment to a  2.
Verfahren nach Anspruch 1, wobei die Warme- temperature of the order of
[err].             Obertragung die Heilfluftumgebung auf eine Temperatur
von etwa 700 * c abkU hit. 5    7                 EP 0 480 002 B1
8 *    C    L   M    S    * top of the regenerator bed 34 and drawn by fan
37  3.  A method according to Claim 1 or Claim 2 through regenerator bed 34
before being passed to      wherein the hot air environment is provided by 



the chimney for discharge.                             an airstream
preheated by waste gases from The operation of the valves as described en-
the glass-melting furnace (1, 25). sures that there is always a flow of hot
air to the   5 reaction tower 26.                                 4. A
method according to Claim 3 wherein the The static regenerator beds 34 and
35 may          airstream is preheated to a temperature of the consist of
refractory or metal balls of 19mm diam-     order of 1,200 C. eter. The bed
material which in this example con- sists of the 19mm balls can be
discharged intermit-  10   5.  A method according to any preceding Claim,
tently for cleaning, and replaced by clean balls fed   wherein the method
comprises the steps of into the beds under gravity.
passing a heated airstream containing air at a In operation of the
apparatus of Figure 3 in a     temperature in excess of [err] vertically
method in which glass is melted at [err], waste       downwardly towards
the crown (2) of the glass- gases at about 1300 C are passed through the
15      melting furnace (1,25), introducing the pow- regenerator bed 34 or
35 which is in the waste gas     dered glass batch into the vertically
moving receiving part of its cycle, and the relevant bed is   heated
airstream, applying infra-sound to the heated near to this temperature.
During the suc-       vertically moving heated airstream to vibrate ceeding
air delivery part of the cycle of that regen-  the heated airstream,
subsequently adding fuel erator bed, atmospheric air to be used for combus-
20  as the heated glass batch particles and the tion is heated to a
temperature of the order of        cooled airstream  move downwardly
towards 1200 *C, a heat transfer from waste gases to com-      the crown
(2) of the furnace (1, 25), igniting the bustion air in excess of 90% being
achieved.          fuel and passing a stream of glass batch, bum- By the
use of the apparatus of Figure 3 in         ing fuel and air downwardly
through the crown which the upper cylindrical section 27 of reaction   25
(2) of the furnace (1, 25) such that there is tower 26 allows time between
the point where the       direct contact between the flame of the burning
glass batch is mixed with the heated combustion       fuel and the surface
of molten glass (3, 30) air introduced at 32 and the point where fuel is
within the furnace (1, 25). added at the top of lower cylindrical section
28, the glass is preheated at the expense of the heat  30  6. A method
according to Claim 5 wherein the contained in the combustion air introduced
at 32. In  fuel is added around a circumference of the consequence the
temperature of the combustion air      downwardly moving airstream  and
heated is reduced to a temperature below [err] before         glass batch
particles. the fuel is added, and the quantity of [err]which results from
the introduction of the fuel and the  35  7. A method according to any
preceding Claim consequent combustion is also reduced to the or-
wherein the glass batch forms a glass having a der of 300 ppm of the waste
gas as explained           melting point in excess of [err]. above with
reference to Figure 2. Patentanspruche Claims
40 1. Verfahren zur ZufUhrung eines Glasgemenges 1. A method of feeding
glass batch to a glass-         an einen glasschmelzenden Ofen (1, 25), das
melting furnace (1, 25), which includes the        den Schritt der
Zuflhrung eines pulverfdrmi- step of feeding powdered glass batch
vertically    gen Glasgemenges vertikal abwArts durch eine downwardly
through a hot air environment, ap-  45  HeiBluftumgebung, Beaufschlagen der
das pul- plying infra-sound to the hot air environment      verf6rmige
Glasgemenge enthaltenden HeiB- containing the powdered glass batch to
facili-     luftumgebung mit Infraschall zur Erleichterung tate transfer of
heat from the hot air environ-    der Wirmelbertragung von der
HeiBluftumge- ment to the powdered glass batch and, subse-       bung auf
das pulverf6rmige Glasgemenge, quent to the said heat transfer, adding fuel
to.  50  und, nach dieser wArmeUbertragung, Zuflhren the heated glass batch
and igniting the fuel to    von Brennstoff zu dem heifen Glasgemenge raise
the temperature of the glass batch to        und EntzUnden des Brennstoffs
zur Erh6hung melting temperature.                               der
Temperatur  des  Glasgemenges  auf Schmelztemperatur umfaBt. 2. A method
according to Claim 1 wherein the   55 heat transfer cools the hot air
environment to a  2. Verfahren nach Anspruch 1, wobei die WArme-
temperature of the order of 700  C.                Obertragung die
HeiBluftumgebung auf eine Temperatur von etwa 700 * c abk~hIt. 5    9
EP 0 480 002 B1                    10 *   C   L   M  S    * 3. Verfahren
nach Anspruch 1 odor 2, wobel die     2. Procedd suivant la revendication
1, dans loquel HeiBluftumgebung durch einen Luftstrom gebil-      la
transmission de chaleur refroidit l'environne- 



dot wird, der mittels Abgasen aus dom glas-        ment d'air brOlant, pour
le ramener a une schmelzenden Ofen (1, 25) vorgeheizt wird.
temperature de l'ordre de 700 * C. 5 4. Verfahren nach Anspruch 3, wobei
der Luft-      3. Proc6de selon la revendication 1 ou 2, dans strom auf
elne Temperatur von etwa 1200 *C         lequel l'environnement d'air
brOlant est fourni vorgeheizt wird.                                   par
un courant d'air prechauffe par les gaz d'dchappement issus du four a verre
(1, 25). 5. Verfahron nach einem der vorhergehenden An-  10 sprUche, wobel
das Verfahren die folgenden      4. Procede suivant la revendication 3,
dans lequel Schritte umfaft:                                   le courant
d'air est prdchauffd & une tempera- Einleiten eines erhitzten Luftstromes,
der Luft   ture de l'ordre de 1200 *C. einer Temperatur von Uber 1000 *C
enthilt, vertikal abwarts in Richtung des Kranzes (2)  15  6. Procede
suivant l'une quelconque des revendi- des Glasschmelzofens (1, 25),
Zufthren des         cations precedentes, comportant les etapes
pulverformigen Glasgemenges in don sich ver-       consistant & faire
passer un courant d'air tikal bowegenden, heilen Luftstrom, Beauf-
chauffe contenant de l'air a une temperature schlagen des sich vertikal
bewegenden, heilen      superieure & 1000 IC, verticalement vers le
Luftstroms mit Infraschall zur Vibration des hei-  20  bas, en direction de
la vofte (2) du four a Ben Luftstroms, nachfolgendes ZufOhren von
verre (1, 25), & introduire la composition on Bronnstoff, wahrend sich die
heiBen Glasge-        poudre dans le courant d'air chauffd qui so
mengepartikel und der gekUhite Luftstrom ab-       deplace a la verticale,
a envoyer des infrasons warts in Richtung des Kranzes (2) des Ofens
dans le courant d'air chauffe qui so deplace & (1, 25) bewegen, Entzlnden
des Bronnstoffs  25     la verticale, pour le faire vibrer, puis a ajouter
und Einloiten des Stroms aus Glasgemenge,          du combustible a mesure
quo les particules de brennenden Brennstoff und Luft abwarts durch
composition chauffees et le courant d'air refroi- den Kranz (1) des Ofens
(1, 25), so daB ein        di so deplacent vers le bas, en direction de la
direkter Kontakt zwischen der Flamme des           voate (2) du four (1,
25), & enflammer le com- brennenden Brennstoffs und der Oberflache   30
bustible, et a faire passer un flux de composi- der Glasschmelze (3, 30) im
Inneren des           tion, de combustible enflamme et d'air vers le Ofens
(1,25) entsteht.                             bas, a travers la voOte (2) du
four (1, 25), de telle sorte qu'il y ait un contact direct entre la 6.
Verfahren nach Anspruch 5, wobei der Brenn-         flamme du combustible
enflamme et la surface stoff am Umfang des sich abwarts bewegen-   35
du verre en fusion (3, 30) & l'interieur du four den Luftstroms und der
heiBen Glasgemenge-         (1, 25). partikel zugefUhrt wird. 6. Procedd
suivant la revendication 5, dans lequel 7. Verfahren nach einem der
vorhergehenden An-        le combustible est ajoutd autour d'une circon-
sprlche, wobei das Glasgemenge ein Glas bil-  40   ference du courant d'air
et de particules de det, das einen Schmeizpunkt von Uber 1400
composition chauffees qui se deplacent vers le * C aufweist.
bas. Revendlcatlons                                     7. Procddd suivant
l'une quelconque des revendi- 45      cations precedentes, dans loquel la
composi- 1. Procede d'introduction de la composition dans       tion donne
forme & un verre a point de fusion un four & verre (1, 25), consistant a
introduire   sup~rieur & 1400 *C. de la composition on poudre
verticalement, vers le bas, dans un environnement d'air brO- lant, a
onvoyer des infrasons dans l'onvironne-  50 ment d'air brOlant contenant la
composition en poudre pour faciliter la transmission de la cha- leur de
l'environnement d'air brOlant a la com- position en poudre, et aprbs cette
transmission de chaleur, & ajouter du combustible dans la  55 composition
on poudre et & onflammer le com- bustible en vue de porter la temperature
de la composition A la temperature de fusion. 6    


