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(54) Monitoring system of a ceramics kiln
(57)  Method for monitoring and regulating a ceram-
ics kiln (1) comprises the following phases:

picking up at preset intervals of time a sample of
ceramic products (4) emerging from the kiln (1);
measuring the plan dimensions and the flatness of
each of said products (4);

checking that said dimensions and said flatness are
comprised within preset values;

modifying the regulation of the kiln (1) if said dimen-

sions and/or said flatness do not fall within said pre-
set values.

Apparatus for monitoring and regulating a ceramics
kiln (1) comprises picking up means (5) of ceramic prod-
ucts (4) at the outlet of said kiln (1), cooling means (7)
of said ceramic products (4), optical scan means of said
ceramic products (4) and monitoring and regulating
means (12, 13) of the ceramics kiln (1), operationally
connected to said optical scan means (8).
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Description

[0001] The present invention relates to a monitoring
system of a ceramics kiln, i.e. a system for checking that
the products emerging from a ceramics firing kiln meet
preset quality standards and for intervening to regulate
the ceramics kiln, in order to eliminate possible firing de-
fects.

[0002] Firing ceramic products, in particular ceramic
tiles, is a very delicate phase of the productive process
because any defects in the products that arise because
of firing defects lead to product rejects or to products
that are not top quality.

[0003] In the prior art, monitoring of the output of a
ceramics kiln is performed by specialised personnel
who periodically check the quality of the ceramic prod-
ucts emerging from the kiln, for example, in the case of
ceramic tiles, their calibre and flatness, and who adjust
the regulating system of the different zones of the kiln
to remedy any firing defects.

[0004] It is apparent that in particular during night-
shifts or holiday shifts, when available personnel are re-
duced, surveillance of the kilns cannot take place with
great frequency, which as a consequence may mean
that there is a delay in detecting and correcting any firing
defects with the result that significant proportions of out-
put are not top quality.

[0005] No automated prior-art system exists for mon-
itoring the output of a ceramics kiln and intervening on
the kiln if firing defects are detected.

[0006] The objectofthe presentinventionisto provide
a system for automatically monitoring the output of a ce-
ramics kiln and for regulating the kiln if irregularities are
detected.

[0007] Accordingto afirstaspect of the presentinven-
tion a method is provided for monitoring and regulating
a ceramics kiln that comprises the following phases:

picking up by means of picking up means, at preset
intervals of time, a sample of products emerging
from the ceramics kiln;

sending said sample to measuring means for meas-
uring the plan-view dimensions and the flatness of
each of said products;

checking that said dimensions and said flatness are
comprised within preset values;

modifying the regulation of the ceramics kiln if said
dimensions and/or said flatness do not fall within
said preset values.

[0008] The system according to the invention enables
human personnel to be dispensed with for monitoring
output, and regulating the firing parameters of a ceram-
ics kiln; it also enables said monitoring to be conducted
much more frequently than human personnel would be
able to do, thereby making it possible to remedy possi-
ble firing defects in very short spaces of time, thereby
minimising product rejects due to said firing defects.
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[0009] According to a preferred embodiment of the
presentinvention, checking dimensions and flatness oc-
curs by means of optical scan of the products picked up
at the outlet of the ceramics kiln.

[0010] This enables rapid, precise and automatic de-
tection of the dimensions and flatness of the products.
[0011] According to a further preferred embodiment
of the present invention, the dimensional data detected
by said optical scan are compared with reference values
and the results of this comparison are used to modify
operating parameters of the ceramics kiln, when said
dimensional data differ from said reference values by an
amount that is greater than a preset amount.

[0012] This enables the regulation of the ceramics kiln
to be modified rapidly and promptly in order to eliminate
operating defects in the shortest possible time that are
reflected in the quality of the products emerging from
the Kiln.

[0013] According to a further preferred embodiment
of the present invention, said dimensional data are sent
to a data-processing unit that is suitable for interacting
with the monitoring and regulating system of the ceram-
ics kiln; alternatively, said dimensional data are sent di-
rectly to the monitoring system regulating the kiln.
[0014] This enables rapid, precise automatic adjust-
ment of the operating parameters of the kiln without the
need for intervention by human personnel.

[0015] In a further preferred embodiment of the
present invention, each row of said products, after opti-
cal scan and printing, is stacked in a single pile.
[0016] This enables the moment at which each prod-
uct was picked up from the kiln outlet to be determined
with the greatest rapidity and certainty inasmuch as all
the products of the same row are picked up simultane-
ously and therefore a product's belonging to the same
pile identifies with certainty the moment at which said
product was picked up at the outlet of the kiln.

[0017] The invention will now be disclosed below
purely by way of non-limiting example with reference to
the enclosed drawings, in which:

Figure 1 is a schematic view from above of a system
according to the invention;
Figure 2 is a schematic transverse section of a ce-
ramics roller kiln that may be used with the system
according to the invention.

[0018] With reference to Figure 1, 1 indicates a kiln
for firing ceramic products, in particular flat ceramic
products, for example a roller kiln for firing ceramic tiles,
at the outlet of which a conveying line 2 is arranged for
the ceramic products 4 emerging from the kiln 1 in rows
3 that are parallel to one another.

[0019] A picking up and transfer device 5, arranged
transversely to the conveying line 2, picks up at preset
intervals of time a row 3 of ceramic products 4 from the
conveying line 2, and transfers it by rotating it by 90°
onto a further conveying line 6 along which there are
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arranged in succession a cooling device 7, a two-three
dimensional scan device 8, a printing device 9 and a
stacking device 10.

[0020] The ceramic products 4 moving along the fur-
ther conveying line 6 first pass through the cooling de-
vice 7, which lowers the temperature of the products to
a preset value, for example to the value of ambient tem-
perature, in such a way that the optical scan measure-
ments are conducted in a substantially constant manner
for the different rows of products subsequently picked
up from the conveying line 2.

[0021] After passing through the cooling device 7, the
ceramic products 4 reach an optical scan device 8, by
means of which the lengths of the sides of the product
and the variations in the thickness of the product, i.e. its
flatness are measured. The optical scan device 8 may
be of the type suitable for conducting optical scan of the
products 4 whilst the latter are moving along the further
conveying line 6, or of the type that requires a temporary
stop of each product 4 in order to be able to conduct the
optical scan thereof.

[0022] The data detected by the optical scan device
are sent to a data-processing system 12 in which the
data are compared with reference data to establish
whether the dimensions of the sides of the ceramic prod-
uct and its flatness fall within a range of values consid-
ered to be acceptable for being able to classify the prod-
ucts as top quality products or not.

[0023] If this comparison shows that the measure-
ments of the sides and/or the flatness of one or more of
the ceramic products 4 of the row 3 do not fall within said
preset values the data-processing system 12 intervenes
on the monitoring and regulating system 13 of the kiln
1 or intervenes directly on the regulating devices in-
stalled in the kiln by varying the kiln operating parame-
ters to eliminate the firing defects that have led to di-
mensional and/or flatness defects in the ceramic prod-
ucts 4. Varying the operating parameters of the kiln oc-
curs according to preset methods that depend on the
type of defect detected by the optical scan and the po-
sition of the defective product 4 or products 4 in the row
3 picked up at the outlet of the ceramics kiln 1.

[0024] If, after the elapsing of a preset time after the
variation of the operating parameters of the kiln, the de-
tected defect is not eliminated, the data-processing sys-
tem 12 actuates an alarm signal to request the interven-
tion of the kiln 1 maintenance personnel, stopping if nec-
essary the kiln and the system that supplies it.

[0025] The alarm signal may be transmitted by mo-
dem, or telephone, to a remote control station.

[0026] Alternatively, the optical scan device 8 can be
operationally connected directly with the monitoring and
regulating means 13 of the kiln 1. In this case the
processing of the data on the optical scan will be carried
out directly by said monitoring and regulating means 13.
[0027] After passing into the optical scan device 8, the
ceramic products 4 pass through a printing device 9 by
means of which data identifying the product, the time of
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picking up of the product from the conveying line 2, data
on the dimensional parameters of the product and any
indications of detected faults are printed on each prod-
uct 4.

[0028] After passing through the printing device 9, the
ceramic products 4 reach a stacking device 10 that plac-
es in a single pile 11 the products of each row 3 picked
up from the conveying line 2. The piles 11 of products 4
are then taken to a storage zone, that is not shown,
where they can be examined by the personnel in charge
of maintenance and supervision of the system.

[0029] Owing to the system according to the inven-
tion, all the operations of dimensional monitoring of the
ceramic products 4 and the operations of regulation of
the ceramics kiln 2 are automated without the need for
intervention by specialised personnel. Intervention by
specialised personnel is requested only if modifications
to the regulation of the kiln 1 are unable to eliminate the
detected defects.

[0030] Automation of the process of monitoring of the
ceramic products 4 and of regulation of the kiln on the
basis of said monitoring enables the time frequency to
be optimised with which the monitoring is conducted in
such a way as to minimise product rejects that may arise
because of temporary kiln 2 malfunctions. This is par-
ticularly advantageous during night time and holiday pe-
riods of operation of the kiln 2, during which the moni-
toring performable by specialised personnel would be
significantly less frequent, with a significant increase in
the percentage of product rejects in the event of kiln 2
malfunction.

[0031] Figure 2 illustrates a section of a ceramics kiln
1 that is particularly suitable for being used with the sys-
tem according to the invention.

[0032] The ceramics kiln 1 is equipped with a plurality
of burners 15, arranged on each wall of the combustion
chamber 14, in two rows, which may be staggered, one
of which is distributed above the plane defined by the
rollers 19 that convey the ceramic products 4 through
the kiln 1 whereas the other is distributed below said
plane.

[0033] The burners 15 are of the type that produces
a plurality of flames directed radially in relation to the
head of the burner, i.e. directed substantially on a plane
parallel to the walls of the kiln. Alternatively, the burners
15 may be of the rotating type that produces a crown of
flames directed radially in relation to the head of the
burner, i.e. directed substantially on a plane parallel to
the walls of the kiln. This type of burner enables a more
uniform temperature to be obtained in the section of the
kiln, in such a way as to prevent the possibility of zones
being created with noticeably different temperatures,
which would negatively influence firing of the products 4.
[0034] With each burner 15 a respective wall thermo-
couple 16 is associated that detects the temperature ex-
isting along the wall of the kiln, near the respective burn-
er 15.

[0035] Each thermocouple 16 is operationally con-
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nected to a respective regulating device 17 that controls
regulating means 18 that regulates the supply to the re-
spective burner 15.

[0036] The regulating devices 17 intervene on the
supply to the respective burners 15 according to the
temperature values detected by the thermocouples 16
and by further known thermocouples that are not shown
that are installed in such a way as to measure the tem-
perature in the central zone of the kiln. The regulating
devices 17 intervene by varying the supply to the burn-
ers 15 in such a way as to maintain a substantially uni-
form temperature inside the combustion chamber 14 of
the kiln 2 on its entire section.

[0037] The system according to the invention can be
operationally connected to the regulating devices 17, to
provide regulation of the temperature in the different
zones of the kiln, in order to compensate for any firing
defects in the products 4.

[0038] In the practical embodiment, the materials, di-
mensions and constructional details may be different
from those indicated but be technically equivalent to
them without thereby falling outside the legal scope of
the present invention .

Claims

1. Method for monitoring and regulating a ceramics
kiln (1) that comprises the following steps:

picking up at preset intervals of time a sample
of ceramic products (4) emerging from the kiln
(1);

measuring the plan dimensions and the flat-
ness of each of said products (4);

checking that said dimensions and said flat-
ness are comprised within preset values;
modifying the regulation of the kiln (1) if said
dimensions and/or said flatness do not fall with-
in said preset values.

2. Method according to claim 1, wherein said picking
up comprises picking up a row of ceramic products
(4) from conveyor means (2) located at the outlet of
said kiln (1), said row of products (4) being arranged
transversely on said conveyor means (2).

3. Method according to claim 1, or 2, wherein said
measuring is carried out by optical scan means (8).

4. Method according to any claim 1 to 3, wherein be-
tween said picking up and said measuring said row
(3) of ceramic products (4) is rotated by 90°.

5. Method according to any preceding claim, wherein
between said picking up and said measuring said
ceramic products (4) are cooled to a preset temper-
ature by cooling means (7).
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6.

10.

1.

12.

13.

14.

15.

16.

17.

Method according to any preceding claim further
comprising comparing data obtained from said
measuring with preset values and modifying oper-
ating parameters of the ceramics kiln (1) by means
of monitoring and regulating means (13) of the kiln
(1) on the basis of the results of said comparing.

Method according to claim 6, wherein said compar-
ing is carried out by data processing means (12)
that interacts with said monitoring and regulating
means (13).

Method according to claim 6, wherein said compar-
ing is carried out by said monitoring and regulating
means (13).

Method according to any preceding claim, further
comprising, after said measuring, printing on said
ceramic supports (4) identifying data of the supports
and of the results of said measuring.

Method according to claim 9, wherein, after said
printing, the ceramic supports (4) of each row (3)
are arranged in a respective pile (11).

Apparatus for monitoring and regulating a ceramics
kiln (1) characterised in that it comprises picking
up means (5) of ceramic products (4) at the outlet
of said kiln (1), cooling means (7) of said ceramic
products (4), optical scan means of said ceramic
products (4), monitoring and regulating means (13)
of the ceramics kiln (1), operationally connected to
said optical scan means (8).

Apparatus according to claim 11, wherein said mon-
itoring and regulating means (13) is operationally
connected to said optical scan means (8) by means
of data processing means (12).

Apparatus according to claim 11, or 12, wherein
said picking up means (5) picks up each time a row
(3) of ceramic products (4) from a conveyor (2) ar-
ranged at the outlet of said kiln (1).

Apparatus according to claim 13, further comprising
rotating means, to rotate by 90° said row (3) of ce-
ramic products (4).

Apparatus according to claims 11 to 14, further com-
prising a further conveyor (6) for conveying the ce-
ramic products (4) picked up by said picking up
means (5).

Apparatus according to claim 15, wherein said cool-
ing means (7) and said optical scan means (8) are

arranged along said further conveyor (6).

Apparatus according to claims 11 to 16, further com-
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19.

20.

21.

22,

23.

24,

25.

26.

27.
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prising printing means (9) suitable for printing said
ceramic products (4).

Apparatus according to claims 11 to 17, further com-
prising stacking means (10) suitable for stacking
said ceramic products (4).

Apparatus according to claim 18, wherein said
stacking means (10) stacks in a single pile (11) a
respective single row (3) of ceramic products (4).

Apparatus according to claims 17 to 19, wherein
said printing means (9) and said stacking means
(10) are arranged in succession along said further
conveying line (6) after said optical scan means (8).

Apparatus according to claims 11 to 20, wherein
said ceramics kiln (1) comprises a combustion
chamber (14) within which said ceramic products
(4) are conveyed by drive rollers (20), onto opposite
walls of said combustion chamber (14), rows of
burners being arranged (15), each of said burners
(15) being of the type that produces a plurality of
flames distributed substantially on a plane parallel
to said walls.

Apparatus according to claim 21, wherein said
burners (15) are of the rotating type and said plu-
rality of flames is a crown of flames distributed on
said plane.

Apparatus according to claim 21, or 22, character-
ised in that on each wall of said combustion cham-
ber (14) there are arranged a first and second row
of said burners (15), said first row being arranged
above said rollers (19) and said second row being
arranged below said rollers (19).

Apparatus according to claim 23, wherein said first
and said second row are staggered between one
another.

Apparatus according to claims 21 to 24, wherein
each burner (15) is associated with a respective
wall thermocouple(16).

Apparatus according to claim 25, wherein each wall
thermocouple (16) is operationally associated with
a respective regulating device (17) that is suitable
for interacting with regulating means (18) suitable
for regulating the supply to the respective burner
(15).

Apparatus according to claim 26, wherein said reg-
ulating device (17) is operationally associated with
said monitoring and regulating means (13).
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