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(57) Abstract

The invention relates to a method and apparatus for the localization or focusing
of heating in a tempering furnace for glass panels. Glass panels are carried and
supported in a furnace (2) by rollers (11). The furnace is provided with upper
and lower nozzle boxes (4, 14), including nozzle heads (5, 15) for blasting hot
convection air to heat the glass panels to a tempering temperature. The arrival
of a load in the furnace is preceded by reading a load picture and by controlling
radiation heat resistances (10) present in the furnace in such a way that
radiation heating can be focused on the central areas of critical glass panels to

provide extra heating therefor.
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1a
Method and apparatus for the localization of heating

in a tempering furnace for glass panels

The present invention relates to a method for the localization of heating
in a tempering furnace for glass panels, wherein the glass panels are carried
and supported by rollers and heated to a desired tempering temperature with

hot convection air blasted to the opposite surfaces of the glass panels.

The invention relates also to an apparatus for the localization of heating
in a tempering furnace for glass panels, which is provided with rollers for
carrying the glass panels, nozzle boxes with nozzles for blasting hot convection
air to the opposite surfaces of a glass panel, blowers in a flow communication
with the nozzle boxes, intake ports within the furnace in a flow communication
with the blowers, and heating resistances for heating the air circulated by the

blowers.

This type of method and apparatus is disclosed in the Patent publication
EP-649821. The heating of glass panels with a convection air blast involves
certain problems in terms of providing the glass panels with a uniform
distribution of heat over the entire surface area. in particular, the border areas

of sizable glass panels tend to heat more than the central areas.

The above discussion of documents, acts, materials, devices, articles
and the like is included in this specification solely for the purpose of providing a
context for the present invention. A It is not suggested or represented that any of
these matters formed part of the prior art base or were common general
knowledge in the field relevant to the.present invention as it existed in Australia

before the priority date of each claim of this application.

An object of the invention is to provide a method and apparatus of the
above type, capable of controlling more effectively than befare the temperature
distribution over various areas of a load or individual glass panels to be heated

in a convection furnace.

Wtonia\BFiSpeci13232-88.doc
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According to one aspect of this invention there is provided a method for the
localization of heating in a tempering furnace for glass panels, wherein the
glass panéls are carried and supported by rollers and heated to a desired
tempering temperature with hot convection air blasted to the opposite surfaces
of the glass panels, wherein simultaneously with convection heating a glass
panel is heated with radiation heat focusable on various zones of the glass
panel laterally of the furnace, the focusing thereof optionally on one or more of
said various zones being controlled on the basis of the pre-detected positions
and/or pre-measured dimensions of glass panels included in each load.

According to another aspect of the invention there is provided an apparatus for
the localization of heating in a tempering furnace for glass panels, including
rollers for carrying the glass panels, nozzle boxed with nozzle heads for blasting
hot convection air to the opposite surfaces of the glass panels, blowers in a flow
communication with the nozzle boxes, intake ports within the furnace in a flow
communication with the blowers, and heating resistances for heating the air
circulated by the blowers, wherein the furnace is provided with radiation heating
resistances, fitted in the gaps between the nozzle boxes and extending laterally
relative to the longitudinal axis of the furnace and spaced laterally of the furnace
as discrete resistances, which are individually switchable on and off, and that
the switch-on and —off action of said discrete resistances is adapted to be
controlled on the basis of the size and/or load picture of the glass panels in
such a way that the central areas of at least sizeable glass panels receive extra
heating from said radiation heat, the main heating being adapted to be provided

by convection blasting.

One exemplary embodiment of the invention will now be described in more

detail with reference made to the accompanying drawings, in which
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fig. 1 shows in a schematic plan view an apparatus for implementing a

method of the invention;

fig. 2 shows in a vertical section a convection heating furnace included in an
apparatus of the invention, provided with an arrangement of the inven-

tion for localized extra heating;

fig. 2A shows a detail of fig. 2 in a larger scale; and

fig. 3 shows a top section of the furnace of fig. 2 in a cross-section.

The description deals first with an apparatus for implementing the method. The
apparatus shown in fig. 1 includes a loading table 1, a convection heating
furnace 2, and a chilling station 3. As depicted in more detail in figs. 2 and 3,
the furnace 2 is provided with nozzle boxes 4 above and nozzle boxes 14 below
conveyor rollers 11. The blast of hot convection air for heating a glass panel is
effected from nozzle heads 5, 15 associated with the nozzle boxes 4, 14, the
nozzles present therein comprising e.g. slit nozzles, jet orifices or jet pipes. The
convection air circulation is effected by means of biowers 6, which are in a flow
communication with intake ports 16 opening into the furnace. Between the
blowers 6 and the intake ports 16 are resistances 17 for heating the air to be
circulated. Fig. 3 illustrates an overhead air circulation system, and a respective

circulation system is constructed below the array of rollers 11.

The nozzle boxes 4, 14 are parallel to the rollers 11 and the nozzle heads 5, 15

concentrate a blast between the rollers 11.

For the purposes of lacalized extra heating, the furnace is provided, between
the upper nozzle heads 5, with resistances 10 which are spaced in a lateral
direction of the furnace as discrete resistances 10a, 10b, 10c, which are
selectively switchable on and off, whereby the extra heating can be performed

either by means of the middle resistances 10b or with either ane of the side




asee
.

10

15

20

25

30

3

resistances 10a, 10c or with a combination of the middle resistance 10b and
either one of the side resistances 10a, 10c. As for the resistances arranged
successively lengthwise of the furnace, it is possible to switch on one or more

resistances anywhere along the length of the furnace.

The resistances 10a have their own power cables 12a, the resistances 10b
have their own power cables 12b, and the resistances 10c¢ have their own
power cables 12¢c. The cable system 12 is extended through a heat-insulated
furnace roof 13 and connected to current distribution rails present within
housings 18. These are in turn connected to a unit 9, fitted with confrolled
current switches which are operated by means of a computer-aided control
system 8. On the other hand, the control system 8 receives the control-required
information from scanning or detecting means 7, located in the loading station 1
or between the loading station 1 and the furnace 2. The scanning and detecting
means 7 can be based e.g. on the back-reflection of electromagnetic radiation
or sound waves from glass. The means 7 may also comprise CCD-cameras or
video cameras. The scanning or detecting means 7 are used for reading the
load picture of glass panels, i.e. the dimensions and positions of individuat
glass panels. It is also possible to use glass-contact scanning, e.g9. by means of
yielding rollers, or scanning carried out by means of small air jets, in which case
the jets, when in line with the glass panels, do not transmit the plane of passage
of the glass panels. The read load picture is stored in the memory of the control
system 8 and compared with predetermined parameters. The comparison
results in the identification of critical glass panels, and the resistances 10 are
used for focusing radiation heating on the central areas of the critical glass

panels for providing extra heating therefor.

The control system 8 may also include a load picture monitor, di'splaying at the
same time a matrix for a multi-zonal radiaticn heating system and resistances
activated for heating at any given time. By means of a display of this type, it is
possible to teach the system to choose automatically a given resistance heating

picture for a given load picture, such that the extra heating is always focused on
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the central areas of critical glass panels. The control system 8 includes a
program which makes use of preset parameter data to determine the degree of
extra heating required for a given glass panel in terms of its thickness, width
and length. This requirement for extra heating may still vary according to
whether the glass panel is positioned in the mid-section or side section of a
furnace. Thus, a decision in terms of resistances to be selectively activated is
made automatically on the basis of the program and parameter data used
thereby. It is possible to vary such parameter data manually on the basis of
operating experiences.

In addition to a resistance picture to be selected, it is of course necessary to
make a decision about the starting moment and duration of extra heating in
terms of each resistance or resistance zone. This decision is also made on the
basis of a communication between the visualization system and the control
computer. The selected resistances or resistance zones switch automatically
on and off and this switching action can be visible on the monitor of the control
system 8 along with a load picture.

The heating resistances 10 may comprise a wound single-wire electrical
resistance or double-coated direct resistances (e.g. Thermociax from Philips).
The radiation heating elements must be quick in terms of the action time
thereof. In addition to overhead radiation heaters, it is possible to employ lower
radiation heaters underneath the rollers 11. As an alternative, the resistance
heaters 10 can be fitted in the nozzle boxes 4 for producing the locally focused
and temporally controlled overheating of convection air to be blasted.

The heating resistances 10 have an outer diameter and positioning between the
nozzle heads dimensioned in such a way that the pressure loss of circulation air
will be increased as little as possible thereby. In order to achieve this, it is
preferred that the distance between the heating elements 10 and the external
side surfaces of the nozzle heads 5 be greater than or equal to a half of the
minimum distance between the nozzle boxes 4.
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Since extra or supplemental heating is not required near the sidelines of a
furnace, the resistances 10a, 10b, 10c, set one after the other laterally of the
furnace, are only adapted to extend beyond the mid-section of the furnace by
about 2/3 of the width of the furnace, providing the edges of the furnace with
zones not occupied by resistances. The resistances 10 may cover the entire
length of a furnace between all nozzle boxes 4 or just part of the length of a

furnace between just a few nozzle boxes.

The invention is not limited to the use of automated visualization system of the

load pattern.

The operator may manually select (by push buttons) one of different radiation
heat localization programs after Having visually assessed the load pattern or
dimensions of a glass panel. For instance, if large glass panels of predeter-
mined width are loaded, the operator selects a push button, which is indicated
to be used by large glass panels having their width within a predetermined

range.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for the localization of heating in a tempering furnace for glass
panels, wherein the glass panels are carried and supported by rollers and
heated to a desired tempering temperature with hot convection air blasted to
the opposite surfaces of the glass panels, wherein simultaneously with
convection heating a glass panel is heated with radiation heat focusable on
various zones of the glass panel laterally of the furnace, the focusing thereof
optionally on one or more of said various zones being controlled on the basis
of the pre-detected positions and/or pre-measured dimensions of glass panels
included in each load.

2. A method as set forth in claim 1, wherein by scanning the load picture
of glass panels or the dimensions and positions of individual glass panels on a
loading table or from a load on its way into a furnace, by storing the load
picture in the memory of a control system, by comparing the dimensions and
positions of individual glass panels to predetermined parameters, by using the
comparative result for the identification of critical glass panels in a load and by
focusing the radiation heating on the central areas of the critical glass panels
for providing extra heating therefor.

3. A method as set forth in claim 2, wherein the starting moment and
duration of the localized or focus radiation heating are set programmatically
on the basis of a result of said comparison.

4, An apparatus for the localization of heating in a tempering furnace for
glass panels, including rollers for carrying the glass panels, nozzle boxes with
nozzle heads for blasting hot convection air to the opposite surfaces of the
glass panels, blowers in a flow communication with the nozzle boxes, intake
ports within the furnace in a flow communication with the blowers, and heating
resistances for heating the air circulated by the blowers, wherein the furnace
is provided with radiation heating resistances, fitted in the gaps between the
nozzle boxes and extending laterally relative to the longitudinal axis of the
furnace and spaced laterally of the furnace as discrete resistances, which are
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7
discrete resistances is adapted to be controlled on the basis of the size and/or
load picture of the glass panels in such a way that the central areas of at least

- sizable glass panels receive extra heating from said radiation heat, the main

heating being adapted to be provided by convection blasting.

5. An apparatus as set forth in claim 4, wherein the nozzle heads
associated with the nozzle boxes are slit nozzles extending laterally of the
furnace, and that a plurality of discrete resistances; provided with a separate
power supply, are mounted successively laterally of the furnace between two of

the given slit nozzles.

6. An apparatus as set forth in claim 5, wherein said discrete resistances,
set one after the other laterally of the furnace, extend across the mid-section of
the furnace to cover just part of the width of the furnace and provide the side
areas of the fumace with zones not covered by the radiation heating

resistances.

7. An apparatus as set forth in any one of claims 4 to 6, wherein the
distance of the heating elements are provided with the radiation heating
resistances. from the external side surfaces of the nozzle heads is greater than

or equal to a half of the minimum distance between the nozzle boxes.

8. An apparatus as set forth in claim 4, wherein a loading station or a space
between the furnace and the loading station is provided with scanning or
detecting means for reading a load picture and transferring the same into the .
control system, which is adaptéd to automatically control the switch-on and —off

action of said discrete resistances.
9. An apparatus as set forth in claim 6, wherein a portion of the furnace

width covered by the radiation heating resistances is smaller than that covered

by the convection nozzles.

W:Monia\BF\Spech 13232-99.doc
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10. A method for the localization of heating in a tempering furnace for glass
panels substantially as herein described with reference to any one of the’

embodiments illustrated in the accompanying drawings.

DATED: 4 January 2001
PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
TAMGLASS LTD. OY

W:ipnia\BF\Spech 13232-99.doc
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