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Description

Background of the invention

[0001] The invention relates to a glass tempering fur-
nace according to the preamble of the independent claim.
A glass tempering furnace like that is disclosed for ex-
ample in US-publication 7320187 B2.
[0002] As glass sheets are heated in a glass tempering
furnace, the aim is to heat them as evenly as possible.
Any unevenness in the temperature of a glass sheet will
result in tension in it and consequently optical errors in
the glass. To establish as even as possible a thermal
effect, the aim is to adjust the temperature profile of the
glass sheet in a diversified way. EP-publication 2368855
A2 and WO-publication 2009/101648 A1 disclose also
some glass tempering WO 03006390 A1 discloses a
thermal treatment furnace for glass sheets, wherein air
is blown towards the glass surface via openings on the
separation wall of the blowing channel.

Brief description of the invention

[0003] It is an object of the present invention to provide
a new type of glass tempering furnace.
[0004] The solution according to the invention is char-
acterised by the features in the characterising portion of
the independent claim. Some embodiments of the inven-
tion are disclosed in the dependent claims.
[0005] In the solution set forth, the glass sheet is led
to a glass tempering furnace and heated in the glass
tempering furnace by blowing heating air on the surface
of the glass sheet in the substantially transverse direction
in relation to the direction of travel of the glass sheet with
at least two separate heating air streams. By blowing
heating air onto the glass sheet surface in the substan-
tially transverse direction in relation to the direction of
travel of the glass sheet with at least two separate heating
air streams, it is possible to make the distribution of the
heating air on the surface area of the glass sheet more
even than before in the transverse direction of the glass
sheet.
[0006] According to an embodiment, the temperature
profile of the glass sheet is adjusted in the substantially
transverse direction in relation to the direction of travel
of the glass sheet by separately adjusting the separate
heating air streams blown on the glass sheet surface,
whereby the blowing of the heating air makes it possible
to affect the temperature profile of the glass sheet in its
transverse direction.

Brief description of the drawings

[0007] The invention is now described in closer detail
in connection with preferred embodiments, with refer-
ence to the accompanying drawings, in which:

Figure 1 is a schematic cross-sectional end view of

a glass tempering furnace,
Figure 2 is a schematic cross-sectional top view of
a glass tempering furnace according to Figure 1, and
Figure 3 is a schematic cross-sectional end view of
a second glass tempering furnace.

[0008] For the sake of clarity, the figures show some
embodiments of the invention in a simplified manner. In
the figures, like reference numerals identify like ele-
ments.

Detailed description of the invention

[0009] Figure 1 is a schematic cross-sectional end
view of a glass tempering furnace 1. Figure 2 is a sche-
matic top view of the of the glass tempering furnace 1 of
Figure 1 and cut along line A - A of Figure 1.
[0010] The tempering furnace 1 has a frame 2 which
comprises a top part 3 and a bottom part 4, which may
be separate from one another so that the top part 3 may
be moved in the vertical direction of the tempering fur-
nace 1 away from the bottom part 4 and towards it. Figure
1 shows the tempering furnace 1 in an operating situation
where the top part 3 of the tempering furnace 1 is in con-
tact with the bottom part 4. When the top part 3 of the
tempering furnace 1 is lifted up, that is, away from the
bottom part 4, a gap is established between the top part
3 and the bottom part 4, in connection with which means
can be arranged to prevent the flow of the blast air used
for heating the glass sheet 5 out of the tempering furnace
1 when the top part 3 has been lifted away from the bottom
part 4. Deviating from what is presented in the above,
the top part 3 and the bottom part 4 of the tempering
furnace may also form one uniform structure.
[0011] The tempering furnace 1 further has rolls 6, sup-
ported in connection with the frame 2. Typically, the rolls
6 are ceramic rolls 6, forming a conveyor of the tempering
furnace 1, on which the glass sheets 5 are taken to the
tempering furnace 1 and out of it. At the time the glass
sheet 5 is being heated, the rolls 6 are typically controlled
in such a manner that the glass sheet 5 is oscillated back
and forth in the tempering furnace 1 by the conveyor
formed by the rolls 6. For reasons of clarity, the figures
do not show means known per se for a person skilled in
the art to rotate, drive or control the rolls 6. Instead of the
conveyor formed by the rolls 6, the tempering furnace 1
may also make use of other conveying methods to carry
the glass sheets 5.
[0012] The tempering furnace 1 further has blowing
channels 7, or upper blowing channels 7 of the top part
3, positioned in the space restricted by the top part 3 and
located above the glass sheet 5, which are arranged to
blow warm or hot air, that is, heating air, on the top surface
of the glass sheet 5 in order to heat the glass sheet 5.
Preferably, there are several successive said blowing
channels 7 in the direction of travel of the glass sheet 5,
that is, in the longitudinal direction of the tempering fur-
nace 1. The air that is blown against the surface of the
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glass sheet 5 may be heated with heating resistors, de-
scribed below, or in addition to them or instead of them,
with other means which can be placed inside or outside
of the tempering furnace 1 and which are known per se
for a person skilled in the art. The blowing channels 7
are arranged substantially transverse in relation to the
direction of travel of the glass sheets 5 so that they blow
heating air to the top surface of the glass sheet 5 in the
substantially transverse direction in relation to the direc-
tion of travel of the glass sheets 5. In this context, the
definition substantially transverse means in an embodi-
ment that the blowing channels 7 in the top part 3 are at
a 70 - 110 degree angle with respect to the direction of
travel of the glass sheets 5. According to another em-
bodiment, the blowing channels 7 in the top part 3 are at
an 80 - 100 degree angle with respect to the direction of
travel of the glass sheets 5. According to yet another
embodiment, the blowing channels 7 in the top part 3 are
at an 85 - 95 degree angle with respect to the direction
of travel of the glass sheets 5.
[0013] In the tempering furnace 1 according to Figures
1 and 2, the blowing channel 7 in the top part 3 is formed
in the lateral direction of the tempering furnace 1, that is,
in the substantially transverse direction in relation to the
direction of travel of the glass sheet 5, out of two parts,
that is, a part 7a located on the left as seen in Figures 1
and 2, and a part 7b located on the right, whereby the
part 7a of the blowing channel 7 is arranged to blow heat-
ing air on the top surface of the glass sheet on its left
part, and the part 7b of the blowing channel 7 is arranged
to blow heating air on the top surface of the glass sheet
5 on its right part. The heating air is fed to the blowing
channel 7 through a feeding channel 8. The tempering
furnace 1 additionally has a blower 9, used to feed the
air to the feeding channel 8. The air is fed from the top
part of the tempering furnace 1 back to the blower 9
through a return channel 10.
[0014] The blowing channel 7 has, in the top sections
of its parts 7a, 7b, feed parts 12a, 12b of the blowing
channel. The feed parts 12a, 12b of the blowing channel
7 are wider at their forward end, that is, at the ends of
the feeding channel 8, and become narrower towards
the end in the direction of the flow, in other words, towards
the middle part of the tempering furnace 1. This way, air
can be fed evenly along the entire length of the part 7a,
7b of the blowing channel 7. On the bottom surface of
the feed parts 12a, 12b, there is a perforated plate 12
through which air flows to blow parts 13a, 13b, corre-
sponding to parts 7a, 7b of the blowing channel 7. The
ends 23 of the blow parts 13a, 13b of the blowing channel
7 are face to face. On the bottom surface of the blowing
channel 7, that is, at the bottom part of the blow parts
13a, 13b, there is a nozzle plate 14. The nozzle plate 14
may be a perforated plate, in other words one having
holes through which air can flow towards the glass sheet
5. Through the parts 7a, 7b of the blowing channel 7, it
is possible to aim separate heating air streams on the
glass sheet 5 in the substantially transverse direction in

relation to the direction of travel of the glass sheet 5,
whereby a more even distribution than previously of the
heating air on the surface of the glass sheet in its trans-
verse direction is achieved. When the blowing channels
7 in the top part 3 of the tempering furnace 1 are formed
out of at least two parts 7a, 7b in the substantially trans-
verse direction in relation to the direction of travel of the
glass sheet 5, the potential thermal expansion of the
blowing channels 7 may be more easily controlled.
[0015] It is additionally possible to arrange an adjust-
ment in the tempering furnace 1 to separately adjust said
separate heating air streams whereby, by means of blow-
ing heating air, the temperature profile of the glass sheet
5 may be adjusted in the transverse direction of the glass
sheet 5, that is, in the transverse direction in relation to
the direction of travel of the glass sheet 5. The flow of
heating air may be adjusted, for example, with valves
24a, 24b whereby by adjusting the opening of the valves
24a, 24b it is possible to separately adjust the amount of
air stream blown against the glass sheet 5 through the
different parts 7a, 7b of the blowing channel 7.
[0016] In the embodiment of Figure 1, there is shown
a common blower 9 for the parts 7a, 7b of the blowing
channel 7, but if there are separate blowers for the dif-
ferent parts 7a, 7b of the blowing channel 7, one feeding
air to the left-hand-side parts 7a of the blowing channels
7 and the other feeding air to the right-hand-side parts
7b of the blowing channels 7, by separately adjusting the
blowers in question the blowing force of the heating air
blown from the different parts 7a, 7b of the blowing chan-
nel 7 against the glass sheet 5 may be separately ad-
justed, which consequently allows the transverse tem-
perature profile of the glass sheet 5 to be adjusted. So,
the tempering furnace 1 may feature a dedicated blower
9 for both parts 7a, 7b of the blowing channel 7. The
blowing force may be adjusted by using an inverter, for
example, to adjust the blower and thus the flow rate of
the heating air stream that the blower produces.
[0017] Each blowing channel 7 or its part 7a, 7b of the
tempering furnace 1 in the longitudinal direction of the
tempering furnace 1, in other words, in the direction of
travel of the glass sheet 5, may comprise a dedicated
blower, which is controlled separately of the blowers in
the other blowing channels or their parts. It is additionally
possible that two or more blowing channels, or their parts
7a, 7b, in the longitudinal direction of the tempering fur-
nace 1 have a common blower. The longitudinal temper-
ature profile of the glass sheet 5 may be adjusted in the
longitudinal direction of the tempering furnace 1 at as
many locations as there are blowers 9 arranged in the
tempering furnace 1.
[0018] In the embodiment of Figures 1 and 2, the blow-
ing channel 7 is formed in the transverse direction in re-
lation to the direction of travel of the glass sheet 5 out of
two separate parts 7a, 7b, but the blowing channel 7 may
also be formed in the transverse direction in relation to
the direction of travel of the glass sheet 5 out of more
than two separate parts. Subsequent blowing channels
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7 in the direction of travel of the glass sheet 5 may also
each comprise a unique quantity of blowing channel 7
parts in question. It is furthermore possible that only some
of the blowing channels in the direction of travel of the
glass sheet 5 are formed of separate parts while the other
blowing channels are formed of one part.
[0019] In the longitudinal direction of the glass sheets
5, in other words in their direction of travel, the temper-
ature profile of the glass sheets 5 may be adjusted with
the aid of blowing heating air by adjusting the amount
and/or blowing force of the air blown through the parts
7a, 7b of successive blowing channels 7 in the direction
of travel of the glass sheets 5.
[0020] The tempering furnace 1 further has blowing
channels 15 of the bottom part 4, positioned in the space
restricted by the bottom part 4 and located below the
glass sheet 5, or lower blowing channels 15, which are
arranged to blow heating air on the bottom surface of the
glass sheet 5 in order to heat the glass sheet 5. Advan-
tageously, there are several successive said blowing
channels 15 in the direction of travel of the glass sheet
5, that is, in the longitudinal direction of the tempering
furnace 1. The blowing channels 15 are arranged sub-
stantially transverse in relation to the direction of travel
of the glass sheets 5 so that they blow heating air to the
bottom surface of the glass sheet 5 in the substantially
transverse direction in relation to the direction of travel
of the glass sheets 5. In this context, the definition sub-
stantially transverse means in an embodiment that the
blowing channels 15 in the bottom part 4 are at a 70 -
110 degree angle with respect to the direction of travel
of the glass sheets 5. According to another embodiment,
the blowing channels 15 in the bottom part 4 are at an
80 - 100 degree angle with respect to the direction of
travel of the glass sheets 5. According to yet another
embodiment, the blowing channels 15 in the bottom part
4 are at an 85 - 95 degree angle with respect to the di-
rection of travel of the glass sheets 5.
[0021] The heating air is fed to the blowing channel 15
through the bottom part feeding channel 16 where air is
blown with the blower 17. The air is circulated back to
the blower 17 from the bottom part 4 of the tempering
furnace 1 through the return channel 18. The blowing
channel 15 in the bottom part 4 further features a feed
part 19, perforated plate 20, and blow part 21. As regards
their operation, the feed part 19, perforated plate 20 and
blow part 21 of the blowing channel 15 in the bottom part
correspond to the feed parts 11 a, 11 b, perforated plate
12, and blow parts 13a, 13b of the parts 7a, 7b of the
blowing channel 7 in the top part 3. The heating air is
blown from the blow part 21 towards the rolls 6 and the
bottom surface of the glass sheets 5 by nozzles 22. The
nozzles 22 may be elongated, tubular channels. With
such elongated nozzles, the air stream can be effectively
and precisely made to reach the desired location, even
from a somewhat longer blowing distance.
[0022] In the embodiment according to Figure 1, the
blowing channels 15 in the bottom part 4 comprise only

one part in the transverse direction in relation to the di-
rection of travel of the glass sheet 5, whereby it is not
possible, in the embodiment of Figure 1, to adjust sepa-
rately the temperature profile of the glass sheet 5 in its
transverse direction on the different parts of the glass
sheet 5 in its transverse direction by the heating air blown
through the blowing channels 15 in the bottom part 4.
However, as to both their structure and operation, the
blowing channels 15 in the bottom part 4 may also be
implemented similarly to the blowing channels 7 in the
top part 3, whereby it is also possible to adjust separately
the temperature profile of the glass sheet 5 in its trans-
verse direction on the different parts of the glass sheet
5 in its transverse direction by the heating air blown
through the blowing channels 15 in the bottom part 4.
[0023] Figure 2 shows an embodiment where the ends
23 of the parts 7a, 7b that are against each other in the
blowing channels 7 are shaped oblique. The fact that the
ends 23 of the parts 7a, 7b in the blowing channels 7 are
shaped oblique means that the direction of the end 23
differs from the direction of travel of the glass sheets 5
by at least 5 degrees. According to an embodiment, the
obliqueness of the end 23 is at least 10 degrees, for ex-
ample. According to another embodiment, the oblique-
ness of the end 23 is 20 - 55 degrees.
[0024] When the ends 23 of the parts 7a, 7b in the
blowing channels 7 are made oblique, there will be no
temperature difference developing on the glass sheet 5
at the ends 23. This is due to the fact that the glass sheets
5 are moved during heating, and because the opposing
ends 23 of the parts 7a, 7b in the blowing channel 7 are
oblique in relation to the direction of travel of the glass
sheets 5, the blowing discontinuity spot occurring at the
ends 23 will not affect any one location on the glass sheet
for an extended period of time.
[0025] Figure 2 additionally shows an embodiment
where the channel parts 7a, 7b of the blowing channels
7 inside the tempering furnace 1 are of different length,
whereby the ends 23 of the parts 7a, 7b in two successive
blowing channels 7 in the direction of travel of the glass
sheets 5 are not at the same location, at least not in every
location of the transverse direction of the glass sheets 5.
In the embodiment of Figure 2, two successive blowing
channels 7 in the direction of travel of the glass sheets
5 are formed in such a manner that the ends 23 of their
parts 7a, 7b are at the same location in the transverse
direction of the glass sheets, and after that there are two
blowing channels 7 with the ends 23 of their parts 7a, 7b
in different locations in the transverse direction of the
glass sheets 5, in relation to the ends 23 of the parts 7a,
7b in the previous two blowing channels 7. This type of
interleaving of the location of the ends 23 of the parts 7a,
7b in the blowing channel 7 is also used to avoid the
forming of any discontinuity spots in the blowing, and
consequently unevenly heated locations on the glass
sheet surface. The interleaving of the ends 23 may be
applied together with the obliqueness of the ends 23, as
shown in Figure 2. The interleaving of the ends 23 may
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also be applied when the ends 23 are straight.
[0026] As regards manufacturing, the different parts
7a, 7b of the blowing channels 7 may be all made the
same length, but arranged at different depths inside the
tempering furnace 1 in its transverse direction, resulting
in that their length inside the tempering furnace 1 are
different, but from the point of view of manufacturing it is
simple and easy to make the parts 7a, 7b of the blowing
channels 7.
[0027] The tempering furnace 1 further has, in its top
part 3, heating resistor rows 25, which are also arranged
substantially transverse in relation to the direction of trav-
el of the glass sheets 5. In this case, too, the definition
substantially transverse in relation to the direction of trav-
el of the glass sheets 5 means that in an embodiment
the heating resistor row 25 is at a 70 - 110 degree angle
with respect to the direction of travel of the glass sheets
5. According to another embodiment, the heating resistor
row 25 is at an 80 - 100 degree angle with respect to the
direction of travel of the glass sheets 5, and according
to yet another embodiment the heating resistor row 25
is at an 85 - 95 degree angle with respect to the direction
of travel of the glass sheets 5.
[0028] The blowing channels 7 and the heating resistor
rows 25 may be mutually parallel. Typically, this takes
place in such a case where the heating resistor rows 25
are arranged inside the blowing channels 7, for example
inside the blow parts 13a, 13b, to heat the air blown from
the blowing channels 7. This is exactly the embodiment
shown in Figures 1 and 2. It is, however, possible to ar-
range the heating resistor rows 25 and the blowing chan-
nels 7 in slightly differing directions, as long as both of
them are arranged substantially transverse in relation to
the direction of travel of the glass sheets 5.
[0029] The heating resistor row 25 comprises a plural-
ity of parts 26 that may be separately controlled. The
separately-controllable part 26 of the heating resistor row
25 may be a single elongated resistor, so in this case
there are several successive elongated resistors in a row
in the heating resistor row. In the accompanying drawings
1 and 2, the parts 26 in the heating resistor row 25 are
for the sake of clarity shown as one, elongated part. A
single part 26, however, typically consists of several ad-
jacent and separate heating resistor rods, whereby air
can flow between them, at the same time effectively heat-
ing the air.
[0030] At the end of each of the separately controllable
parts 26 in the heating resistor row 25 there is a piece
27, typically of a ceramic. The piece 27 is platelike, which
may also be called a plate, dividing the blow parts 13a,
13b into compartments in accordance with the separately
controllable parts 26, whereby the transverse tempera-
ture profiling of the glass sheet 5 may be further defined
by means of the separately controllable parts 26 of the
heating resistor rows 25.
[0031] The tempering furnace 1 further has heating re-
sistor rows 28 in its bottom part 4, whereby each heating
resistor row 28 comprises separately controllable parts

29. The heating resistor rows 28 and the separately con-
trollable parts 29 of the heating resistor row 28 arranged
in the bottom part 4 correspond to the top heating resistor
rows 25 and the separately controllable parts 26 of the
heating resistor row 25, described in the above. At the
end of the separately controllable parts 29 there are piec-
es 30, typically of a ceramic. The pieces 30 correspond
to the pieces 27 described in the above.
[0032] Figure 1 also schematically describes a control
unit 31. The control unit 31 makes it possible to control
the various devices of the tempering furnace 1, such as
the blowers 9 and 17, valves 24a, 24b and the conveyor,
as well as other similar parts. However, most of the con-
trollable items are not illustrated in Figure 1 for reasons
of clarity. Instead, Figure 1 illustrates, by reference
number 32, how the control unit 31 is used to adjust the
separately controllable parts 26 and 29 on the heating
resistor rows 25 and 28. The accompanying drawings do
not show the mountings, cablings, and similar items of
the heating resistor rows 25 and 28 for reasons of clarity.
[0033] By separately adjusting the separately control-
lable parts 26 and 29 in the heating resistor rows 25 and
28, the temperature profile of the glass sheet 5 may easily
and effectively be adjusted in the transverse direction in
relation to its direction of travel. In particular when the
heating resistor rows 25 and 28 are arranged in the blow-
ing channels 7 and 15 they can be effectively used to
adjust the temperature of the air blown onto the glass
sheet 5. When the blowing channels 7, 15 are substan-
tially transverse in relation to the direction of travel of the
glass sheets, there will be no longitudinal discontinuity
spots forming on the glass sheet in its direction of travel,
but the temperature can be kept even in the transverse
direction.
[0034] As illustrated in Figure 2, successive heating
resistor rows 25 in the direction of travel of the glass
sheets 5 may be so arranged that their separately con-
trollable parts 26 are arranged in such a manner that their
forward ends and tail ends are at different locations in
the transverse direction in relation to the direction of travel
of the glass sheets 5. The embodiment of Figure 2 has
two successive heating resistor rows 25 arranged in such
a way that the forward ends and tail ends of their sepa-
rately adjustable parts are at the same location in the
transverse direction in relation to the direction of travel
of the glass sheets 5, and after that there are again two
successive heating resistor rows with the forward ends
and tail ends of their separately adjustable parts in a dif-
ferent location with respect to the previous ones in the
transverse direction in relation to the direction of travel
of the glass sheets 5, etc.
[0035] By interleaving the separately adjustable parts
26, such a feature is established that the transverse tem-
perature profile of the glass sheet 5 can be adjusted more
precisely than what the quantity of the separately con-
trollable parts 26 in the resistor row 25 is. If the heating
resistor row 25 is divided into six separately controllable
parts 26, the tempering furnace will in such a case have
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six adjacent adjustment areas of the transverse profile,
if the separately controllable parts 26 are located in pre-
cise succession in the direction of travel of the glass
sheets 5. If interleaving is used instead, as illustrated in
Figure 2, for example, the transverse profile can be ad-
justed in eleven separate zones as illustrated by the ref-
erence number 33 in Figure 2. Therefore the adjustment
of the transverse profile can be made most accurate in
a simple manner. Advantageously the heating resistor
row 25, 28 is divided into at least three separately con-
trollable parts 26, 29.
[0036] In connection with Figure 1, it is set forth that
the transverse profile of the glass sheet temperature may
be adjusted both from the top and below of the glass
sheet. If desired, the transverse profile of the glass sheet
may be adjusted from the top, only. If the transverse pro-
file of the glass sheet temperature is only adjusted from
the top of the glass sheet, the heating means under the
glass sheet may be formed simpler than what is de-
scribed in the drawings. In such a case, the heating re-
sistors do not necessarily need separately controllable
parts, for example, but the heating resistor may be sub-
stantially of the length of the transverse direction of the
tempering furnace. Furthermore, heating resistors and
blowing channels are not necessarily required on both
sides of the glass sheets, but their heating may be im-
plemented by utilizing blowing channels, only.
[0037] Figure 1 shows that the heating resistor rows
are arranged inside the blowing channels to heat the air
being blown. However, the heating resistors may also be
arranged outside of the blowing channels. In the embod-
iment of Figures 1 and 2, there is a small gap between
successive blowing channels in the direction of travel of
the glass sheets, but if the heating resistors are arranged
further from the glass sheet being heated than the blow-
ing channels, for example, a wider gap than the one
shown in Figure 2 needs to be left between the blowing
channels so that the radiation from the resistors effec-
tively heats the glass sheets.
[0038] Figure 3 is a schematic cross-sectional end-
view representation of a second glass tempering furnace
1. The structure of the tempering furnace 1 of Figure 3
corresponds to the structure of the tempering furnace 1
of Figure 1 in other respects, but differs as concerns the
blowing channels 7 in the top part 3 of the tempering
furnace 1. In Figure 3, each blowing channel 7 is uniform,
but comprises pieces 27, 27’ that divide the blowing chan-
nel 7 in its bottom part, that is, as seen in the vertical
direction, into several blowing channel parts at the blow
parts 13a, 13b of the blowing channel 7. The heating air
is fed into the blowing channel 7 through a feeding chan-
nel 8. In the substantially transverse direction in relation
to the direction of travel of the glass sheet 5, the feeding
channel 8 is in connection with the opposing ends of the
blowing channel 7 located at the side edges of the tem-
pering furnace 1, whereby the heating air is blown on the
surface of the glass sheet 5 through the blowing channel
7 in the substantially transverse direction in relation to

the direction of travel of the glass sheet 5 as separate
heating air streams from the direction of the opposing
edges of the glass sheet 5.
[0039] At its minimum, the blowing channel 7 compris-
es, on the center section of the blowing channel 7, in the
transverse direction in relation to the direction of travel
of the glass sheet 5, only the piece 27’ which divides the
blowing channel 7 into two blowing channel parts 7a, 7b
into which heating air is fed in the substantially transverse
direction in relation to the direction of travel of the glass
sheet 5 as separate heating air streams from the direction
of the opposing edges of the glass sheet 5. So, the glass
tempering furnace 1 of Figure 3 has a uniform blowing
channel 7 in the transverse direction in relation to the
direction of travel of the glass sheet 5, which is divided
in the bottom part by at least one piece 27’ into at least
two blowing channel parts 7a, 7b whereas Figure 1 shows
a blowing channel 7 consisting of two separate blowing
channel parts 7a, 7b. The piece 27’ on the center section
of the blowing channel 7 in two successive blowing chan-
nels 7 in the direction of travel of the glass sheet 5 is
positioned in different locations in the transverse direc-
tion in relation to the direction of travel of the glass sheet
5, whereby it is possible to avoid any discontinuity spots
from forming in the blowing and thus locations that are
unevenly heated on the surface of the glass sheet. Both
in the embodiment according to Figure 1 and in the em-
bodiment according to Figure 3, the opposing location of
the blowing channel parts 7a, 7b is positioned in the di-
rection of travel of the glass sheet 5 in at least two suc-
cessive blowing channels 7, 15 in a different location in
the substantially transverse direction in relation to the
direction of travel of the glass sheet 5. In the embodiment
of Figure 1, said opposing location of the blowing chan-
nels parts 7a, 7b therefore corresponds to the location
where the ends 23 of the parts 7a, 7b in the blowing
channels 7 are positioned. In the embodiment of Figure
3, said opposing location of the blowing channel parts
7a, 7b corresponds to the location where the piece 27’
is positioned.
[0040] In the embodiment according to Figure 3, it is
also possible to use two blowers 9 one of which feeds
air to the end of the blowing channel 7 on the left in the
tempering furnace 1 as shown in Figure 3, and the other
feeds air to the end of the blowing channel 7 on the right
in the tempering furnace 1, whereby by separately ad-
justing the blowers in question it is possible to adjust sep-
arately the heating air streams blown from the direction
of opposing edges of the glass sheet 5 and consequently
to adjust the transverse temperature profile of the glass
sheet 5.

Claims

1. A glass tempering furnace (1) for heating glass
sheets (5), the glass tempering furnace (1) compris-
ing

9 10 
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a conveyor to carry the glass sheet (5) into the glass
tempering furnace (1) and out of it, and
a blowing channel (7, 15) arranged in the substan-
tially transverse direction in relation to the direction
of travel of the glass sheet (5) for blowing heating air
on the surface of the glass sheet (5), characterised
in that the blowing channel (7, 15) is formed in the
transverse direction in relation to the direction of trav-
el of the glass sheet (5) out of at least two blowing
channel parts (7a, 7b).

2. A glass tempering furnace as claimed in claim 1,
characterised in that the opposing location of the
blowing channel parts 7a, 7b is positioned in the di-
rection of travel of the glass sheet (5) in at least two
successive blowing channels (7, 15) in a different
location in the transverse direction in relation to the
direction of travel of the glass sheet (5).

3. A glass tempering furnace as claimed in claim 1 or
2, characterised in that the blowing channel (7, 15)
in the glass tempering furnace (1) comprises at least
one piece (27, 27’) which divides the blowing channel
(7, 15) into at least two blowing channel parts (7a,
7b).

4. A glass tempering furnace as claimed in claim 3,
characterised in that the piece (27’) in the center
portion of the blowing channel (7) in the transverse
direction in relation to the direction of travel of the
glass sheet (5) is positioned in a different location in
at least two successive blowing channels (7, 15) in
the direction of travel of the glass sheet (5).

5. A glass tempering furnace as claimed in claim 1 or
2, characterised in that the blowing channel (7, 15)
is formed in the transverse direction in relation to the
direction of travel of the glass sheet (5) out of at least
two separate blowing channel parts (7a, 7b).

6. A glass tempering furnace as claimed in claim 5,
characterised in that the opposing ends (23) of the
blowing channel parts (7a, 7b) are formed oblique.

7. A glass tempering furnace as claimed in claim 5 or
6, characterised in that the two separate blowing
channel parts (7a, 7b) in at least two successive
blowing channels (7, 15) in the direction of travel of
the glass sheet (5) in the glass tempering furnace
(1) are of different length, whereby their ends (23)
are positioned in different locations in the transverse
direction in relation to the direction of travel of the
glass sheet (5).

8. A glass tempering furnace as claimed in any one of
the previous claims, characterised in that the glass
tempering furnace (1) comprises heating resistor
rows (25, 28) placed on top of and/or below the glass

sheet (5), the heating resistor row (25, 28) being ar-
ranged substantially transverse in relation to the di-
rection of travel of the glass sheet (5), and the heating
resistor row (25, 28) having at least three separately
controllable parts (26, 29), whereby the temperature
profile of the glass sheet (5) in the transverse direc-
tion in relation to its direction of travel is adjustable
by separately adjusting the different parts (26, 29)
of the heating resistor row (25, 28).

9. A glass tempering furnace as claimed in claim 8,
characterised in that at least two successive heat-
ing resistor rows (25, 28) in the direction of travel of
the glass sheet (5) are divided into parts (26, 29) in
different locations in the transverse direction in rela-
tion to the direction of travel of the glass sheet (5) in
such a manner that forward ends and tail ends of the
parts (26, 29) are at different locations in the trans-
verse direction in relation to the direction of travel of
the glass sheet (5).

Patentansprüche

1. Glashärtungsofen (1) zum Erhitzen von Glasbän-
dern (5), wobei der Glashärtungsofen (1) umfasst
ein Fließband zum Befördern des Glasbandes (5) in
den Glashärtungsofen (1) und aus ihm heraus, und
einen Blaskanal (7, 15), angeordnet im Wesentli-
chen in der Querrichtung in Bezug auf die Bewe-
gungsrichtung des Glasbandes (5), zum Blasen von
heizender Luft auf die Oberfläche des Glasbandes
(5), dadurch gekennzeichnet, dass der Blaskanal
(7, 15) in der Querrichtung in Bezug auf die Bewe-
gungsrichtung des Glasbandes (5) aus mindestens
zwei Blaskanalteilen (7a, 7b) gebildet wird.

2. Glashärtungsofen nach Anspruch 1, dadurch ge-
kennzeichnet, dass der entgegengesetzte Ort der
Blaskanalteile 7a, 7b in der Bewegungsrichtung des
Glasbandes (5) in mindestens zwei aufeinander fol-
genden Blaskanälen (7, 15) an einem unterschied-
lichen Ort in der Querrichtung in Bezug auf die Be-
wegungsrichtung des Glasbandes (5) positioniert ist.

3. Glashärtungsofen nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass der Blaskanal (7, 15) in dem
Glashärtungsofen (1) mindestens ein Stück (27, 27’)
umfasst, welches den Blaskanal (7, 15) in mindes-
tens zwei Blaskanalteile (7a, 7b) teilt.

4. Glashärtungsofen nach Anspruch 3, dadurch ge-
kennzeichnet, dass das Stück (27’) in dem Mittelteil
des Blaskanals (7) in der Querrichtung in Bezug auf
die Bewegungsrichtung des Glasbandes (5) an ei-
nem unterschiedlichen Ort in mindestens zwei auf-
einander folgenden Blaskanälen (7, 15) in der Be-
wegungsrichtung des Glasbandes (5) positioniert ist.

11 12 
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5. Glashärtungsofen nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass der Blaskanal (7, 15) in der
Querrichtung in Bezug auf die Bewegungsrichtung
des Glasbandes (5) aus mindestens zwei gesonder-
ten Blaskanalteilen (7a, 7b) gebildet wird.

6. Glashärtungsofen nach Anspruch 5, dadurch ge-
kennzeichnet, dass die entgegengesetzten Enden
(23) der Blaskanalteile (7a, 7b) schräg geformt sind.

7. Glashärtungsofen nach Anspruch 5 oder 6, dadurch
gekennzeichnet, dass die zwei gesonderten Blas-
kanalteile (7a, 7b) in mindestens zwei aufeinander
folgenden Blaskanälen (7, 15) in der Bewegungs-
richtung des Glasbandes (5) in dem Glashärtungs-
ofen (1) von unterschiedlicher Länge vorliegen, wo-
bei deren Enden (23) an unterschiedlichen Orten in
der Querrichtung in Bezug auf die Bewegungsrich-
tung des Glasbandes (5) positioniert sind.

8. Glashärtungsofen nach einem der vorstehenden An-
sprüche, dadurch gekennzeichnet, dass der Glas-
härtungsofen (1) Heizwiderstandreihen (25, 28), un-
tergebracht auf dem Oberen von und/oder unter dem
Glasband (5), umfasst, wobei die Heizwiderstand-
reihe (25, 28) im Wesentlichen quer in Bezug auf die
Bewegungsrichtung des Glasbandes (5) angeord-
net ist, und die Heizwiderstandreihe (25, 28) min-
destens drei gesondert steuerbare Teile (26, 29) auf-
weist, wobei das Temperaturprofil des Glasbandes
(5) in der Querrichtung in Bezug auf seine Bewe-
gungsrichtung durch gesondertes Einstellen der ver-
schiedenen Teile (26, 29) der Heizwiderstandreihe
(25, 28) einstellbar ist.

9. Glashärtungsofen nach Anspruch 8, dadurch ge-
kennzeichnet, dass mindestens zwei aufeinander
folgende Heizwiderstandreihen (25, 28) in der Be-
wegungsrichtung des Glasbandes (5) in Teilen (26,
29) an unterschiedlichen Orten in der Querrichtung
in Bezug auf die Bewegungsrichtung des Glasban-
des (5) in einer derartigen Weise geteilt werden,
dass vordere Enden und hintere Enden der Teile (26,
29) an unterschiedlichen Orten in der Querrichtung
in Bezug auf die Bewegungsrichtung des Glasban-
des (5) vorliegen.

Revendications

1. Four de trempe du verre (1) pour chauffer des pla-
ques de verre (5), le four de trempe du verre (1)
comprenant
un convoyeur pour transporter la plaque de verre (5)
dans le four de trempe du verre et l’en sortir, et
un canal de soufflage (7, 15) disposé dans une di-
rection essentiellement transversale par rapport à la
direction de déplacement de la plaque de verre (5)

pour souffler de l’air chaud sur la surface de la plaque
de verre (5), caractérisé en ce que le canal de souf-
flage (7, 15) est agencé selon une direction trans-
versale par rapport à la direction de déplacement de
la plaque de verre (5) hors d’au moins deux parties
du canal de soufflage (7a, 7b).

2. Four de trempe du verre selon la revendication 1,
caractérisé en ce que l’emplacement opposé des
parties de canal de soufflage 7a, 7b est disposé dans
la direction de déplacement de la plaque de verre
(5) dans au moins deux canaux de soufflage suc-
cessifs (7, 15) dans un emplacement différent dans
la direction transversale par rapport à la direction de
déplacement de la plaque de verre (5).

3. Four de trempe du verre selon la revendication 1 ou
2, caractérisé en ce que le canal de soufflage (7,
15) dans le four de trempe du verre (1) comprend
au moins un élément (27, 27’) lequel divise le canal
de soufflage (7,15) en au moins deux parties du ca-
nal de soufflage (7a, 7b).

4. Four de trempe du verre selon la revendication 3,
caractérisé en ce que le l’élément (27’) dans la par-
tie centrale du canal de soufflage (7) dans la direction
transversale par rapport à la direction de déplace-
ment de la plaque de verre (5) est positionné à un
emplacement différent dans au moins deux canaux
de soufflage (7, 15) successifs dans la direction de
déplacement de la plaque de verre (5).

5. Four de trempe du verre selon la revendication 1 ou
2, caractérisé en ce que le canal de soufflage (7,
15) est agencé selon une direction transversale par
rapport à la direction de déplacement de la plaque
de verre (5) hors d’au moins deux parties du canal
de soufflage (7a, 7b) séparées.

6. Four de trempe du verre selon la revendication 5,
caractérisé en ce que les extrémités opposées (23)
des parties du canal de soufflage (7a, 7b) sont for-
mées de façon oblique.

7. Four de trempe du verre selon la revendication 5 ou
6, caractérisé en ce que les deux parties du canal
de soufflage (7a, 7b) séparées dans au moins deux
canaux de soufflage (7, 15) successifs dans la di-
rection de déplacement de la plaque de verre (5)
dans le four de trempe du verre (1) sont de longueurs
différentes, selon lesquelles leurs extrémités (23)
sont positionnées à des emplacements différents
dans la direction transversale par rapport à la direc-
tion de déplacement de la plaque de verre (5).

8. Four de trempe du verre selon l’une quelconque des
revendication précédentes, caractérisé en ce que
le four de trempe du verre (1) comprend une rangée
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de résistances chauffantes (25, 28) placée au-des-
sus et/ou au-dessous de la plaque de verre (5), la
rangée de résistances chauffantes (25, 28) étant dis-
posée de façon essentiellement transversale par
rapport à la direction de déplacement de la plaque
de verre (5), et la rangée de résistances chauffantes
(25, 28) présentant au moins trois pièces manoeu-
vrables (26, 29) séparément, par lesquelles le profil
de température de la plaque de verre (5) dans la
direction transversale par rapport à sa direction de
déplacement est réglable par un réglage séparé des
différentes pièces (26, 29) de la rangée de résistan-
ces chauffantes.

9. Four de trempe du verre selon la revendication 8,
caractérisé en ce qu’au moins deux rangées de
résistances chauffantes (25, 28) successives dans
la direction de déplacement de la plaque de verres
(5) sont divisées en des pièces (26, 29) à de diffé-
rents emplacements dans la direction transversale
par rapport à la direction de déplacement de la pla-
que de verre (5) de façon telle que les extrémités
avant et les extrémités arrière des pièces (26, 29)
sont à des emplacements différents dans la direction
transversale par rapport à la direction de déplace-
ment de la plaque de verre (5).

15 16 



EP 2 805 927 B1

10



EP 2 805 927 B1

11



EP 2 805 927 B1

12



EP 2 805 927 B1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 7320187 B2 [0001]
• EP 2368855 A2 [0002]

• WO 2009101648 A1 [0002]
• WO 03006390 A1 [0002]


	bibliography
	description
	claims
	drawings
	cited references

