EP 0 208 920 A1

Europélsches Patentamt

® 0’ European Patent Office @ Publication number: 0208 920
Office européen des brevets _ Al

@ EUROPEAN PATENT APPLICATION

@ Application number: 86108077.8 & mc+F27B 9/22,F 27D 23/00

@ Date of filing: 13.06.86

@ Priority: 02.07.85 1T 2139885 @) Appiicant: Socleta implanti Termoelettrici industriall
%AMTLWW&,FMMMM

@ Date of publication of application: 21.01.87 ®

Bulletin 57/4 Inventor: Bossettl, Renato, Viale Kennedy 27,

128100 Novara (IT)

@@ Representative: Garrone, Fernando, intemazionale
@ Designated Contracting States: DEFR GB IT Brovetti s.1.l. Via Brentano 2, 1-20121 Mitano {IT)

69 Anapparatus for firing ceramic materials particularly useful for firing glazed ties.

@ The apparatus comprises a roller furnace heated by a g‘i 23 r 27 3 r
plurality of burners (14), and at least in the firing zone, a NN N N \\\\\\
plurality of reliefs (16) arranged transversely to the direction N N

of advance of the ceramic material.
The distance between two successive reliefs (16) is less =
than one meter.

C e

S|

s8dd | K] 20

1 %

ACTORUM AG



10

1%

20

25

s 0208920

"AN APPARATUS FOR FIRING CERAMIC MATERIALS PARTICULARLY USEFUL

FOR FIRING GLAZED TILES"

This invention relates to an apparatus for firing ceramic
materials particularly useful for firing tiles and especially
glazed tiles. 7

Glazed tiles are tiles which have been subjected to a firing
treatment at a temperature higher than 1100°C.

In this case, glazed tiles are fired in roller furnaces
heated by a plurality of burners. The tiles are transported
through the furnace by plural independently rotatingvrollers.

This type of roller furnace, while affording high production
rates, has a typical disadvantage of some importance: some of the
tiles are distorted by the firing process. The distortion typically
turns a square or rectangular raw tile into a fired tile of
trapezoidal shape.

A trapezoidal tile cannot be laid even though its distortion
may be relatively smal%,because during installation, in particular
with the Italian layout method, the fault of any tile would
add to the fault of asuccessive tile yielding an end
fault which is quite showy and unattractive.

Thus, it has become common to provide a sorting apparatus
at the furnace outlet to part tiles having an acceptable amount
of distortion from those excessively distorted and, therefore,
to be rejected. The practice of tile manufacturers shows that
acceptable tiles must vary by less than 0.4% from the reference
sample which has perfectly squared or in any case regular corners.

Tile manufacturers demand anyhow even smaller variations for
more valuable products, so that variations lower than 0.25%

are desirable,
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Leaving aside the tile dimensional regularity,and
considering directly the conformation of the furnace channel
to treat tiles ~according to the present state of the
art. Ttalian patent application No. 28352 A/77 filed by Welko
Industriale S.p.A. on October 7, 1977 discloses a channel type
furnace which has a plurality of muffle-chambers laid serially
along the path for the ceramic material.-According to said Welko
application, connection between each chamber and the next is
accomplished through pairs of upper and lower transverse walls which
form bottle necked portions which force the hot gas stream
to sweep as close as possible to the materials to be fixed.
Such bottle necked portions are adjustable according to
said patent application to accomodate different sizes of the
ceramic material, such that the upper wall can be lowered to

skim the moving ceramic material,

It has been ascertained that such transverse walls forming bottle
necked portions afford improved control on the longitudinal
distribution of the temperatures along the furnace. In fact the bottle
necked portipns practically divide the furnace into various
successive chambers, enable easier control of the temperature
of a single chamber with respect to the contiguous ones.

However, that configuration has not overcome the above-
mentioned problem of the tile distorting. Applicant has in fact
ascertained that distortion during firing is not due to the
longitudinal distribution of the temperatures along the furnace,
but is closely related to the constancy of the temperature

distribution in a cross-section. Applicant has found in fact
that the variation of the temperature inside the furnace along

a cross—section determines corresponding distortions in the tiles
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and therefore that the dimensional regularity of the product can
only be achieved if the furnace temperature is constant within
acceptable limits along the cross-section in the tile passage area.
It is considered that the temperature variation along the
cross-section falls within acceptable limits if it is less than
0.252 AT = 2~3°C ) in the central area of the furnace and less

than 0.5% (&F=5-6°C) in the end side portions close to the

walls; the term end side portions applying to two
sections of about 5-10 cm of the cross-section adjacent

the walls, located in the tile sliding area.

Thus, it is an object of this invention to achieve the above-
specified constancy of the cross—temperature to produce tiles
having an acceptable variation with respect to standard, thereby
a perfect installation is afforded. A further object of this
invention is to reduce rejects and in the extreme, to avoid the
need itself for the above-described sorting apparatué placed at
the furnace outlet. |

A not least object of this invention is to allow utilization
of the whole inner space of the channel as a firing zone, thus
decreasing the channel dimensions and increasing thermal output
correspondingly.

Applicant has surprisingly found that the aforesaid objects
are achieved by an apparatus for firing ceramic materials comprising:
a channel heated by a plurality of burners; a plurality of
rollers placed on @ . plane for transporting the ceramic material
along the channel, characterized in that the crown of said channel

has, at least in the high temperature firing zone, a plurality of

downwardly extending reliefs arrangedAtransversely the
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direction of advance of the ceramic material, said reliefs

being separated apart over from one another by a distance

not exceeding one meter.
It has been ascertained in particular that if the aforesaid

reliefs are separated from one another by a distance in the
25 to 75 cm range, the tiles yielded have a particularly

reduced variation from standard,

This invention will be better understood from the figures,
appended hereto by way of illustration and not of limitation of
this invention where:

Figure 1 shows the temperature graph along a channel cross-—
section, at the roller plane;

Figure 2 shows a longitudinal section through the channel;

Figure 3 shows a part-sectional plan view of the channel of
Figure 2;

Figure 4 is a cross-sectional view of the chanmel taken along
the line IV-IV of Figure 2;

Figure 5 is a perspective view of the elevation according to

the invention;

Figure 6 is a cross-section through the channel according to

another embodiment.

With reference to Figure 1, the curve pattern is indicative of
the cross-distribution of temperatures. As mentioned, that curve is
optimal if in the section 2-3 the maximum temperature variation,
from the set average, is less than 2-3°C and if over the sections
1-2,3-4 the maximum temperature variation, from the set average,
is less than 5-6°C (0.5% of the furnace temperature). The sections

1-2,3~4, have a length of about 5-10 cm.
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With reference to Figures 2,3,4, the ceramic material firing
apparatus comprises a channel !0 heated by a plurality of burners
11 arranged in the proximity of the crown 12 and by a pluralitf of
burners I3 arranged in the proximity of the sole 30.

The apparatus comprises a plurality of rollers !4 which convey
the tiles 20 in a longitudinal direction along the channel.

The crown 12 has a plurality of reliefs 16 according to
the invention €xtending transversely to the direction of
advance of the tiles,

Each reliefs 16 extends downwards from the crown 12 of the
channel to the base 18 of the reliefs i¢,

Preferably, that extension, when measured vertically, exceeds
1/6 and even more preferably exceeds 1/4 the distance from the crown
12 to the bearing plane of the tiles 20 on the rollers 14.

Considering just the burners 1] located above the roller
plane without taking into account the burners 13 located
below the roller plane, according to this invention there

are included at least two burners 11 between two contiguous

reliefs 16. Preferably, between two contiguous reliefs 16
there are present three to seven burners 11 located in

the proximity of the créwn 12.

Making reference to the preferred embodiment of this invention,
indicated in Figure 5, the reliefs 16 have coupling means
consisting, for example, of the detent ribs 22, adapted to engage
with the supporting structures 23 of the crown of the channel 10.

Alternatively, without departing from the scope of this
invention making reference to Figure 6, the reliefs 40 form
a unitary construction with the supporting beams of the crown 12

of the channel and, accordingly, they form supporting beams by
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themselves.

1t has been ascertained that the apparatus according to this
invention affords glazed tiles which are free of distortions in
excess of 0.27 with respect to the standard preset form, practically
without rejects, thus conclusively solving both the installation
and thermal €fficency problems. This invention allows in
fact the whole surface of the transport plane defined
by the rollers to be utilized without leaving dead
spaces, thereby reducing the Qolumes and increasing

the output.
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CLAIMS

1. An apparatus for firing ceramic materials
comprising:

a channel heated by a plurality of burners;

a plurality of rollers arranged on a plane for
transporting the ceramic material along the channel,
characterized in that the crown of said channel has,
at least in the high temperaturé firing zone, a
plurality of reliefs arranged transversely of
extending reliefs arranged transversely to the direction |
of advance of the ceramic material, said reliefs being
separated from one another by a distance not exceeding
one meter.

2. An apparatus according to claim 1, wherein
said reliefs are separated by a distance in the 25 to
75 cm range.

3. An apparatus according fo claims 1 and 2,
wherein each said reliefs extends downwards from the
crown of said channel by a distance greater than 1/6
the distance from said crown to the being plane of
the ceramic material onto said rollers.

4. An apparatus according to claim 3, wherein
each said reliefs extends downwards from the crown of
said channel by a distance greater than 1/4 the
distance from said crown to the being plane of said
ceramic material onto said rollers.

5. An apparatus according to any of the
preceding claims wherein, in the channel section between

two successive reliefs, there are included at least
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two burners arranged over the roller plane in the
proximity of said crown.

6. An apparatus according to claim 5, wherein
in the channel section between two successive reliefs
there are included 3 to 7 burners arranged over the
roller plane in the proximity of said crown.

7. An apparatus according to any of the
preceding claims, wherein each said reliefs has
coupling means adopted to engage with the supporting
structure of the channel crown.

8. An apparatus according to claim 1 to 6,
wherein each said reliefs forms a load-bearing beam
adapted to overtake the channel crown.

9. An apparatus as described and claimed.
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