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@ Device for detecting the presence of a food container, such as a saucepan, dish or the like, on a
glass ceramic cooking hob.

@ A device (K) for detecting the presence of a food
container (11) such as a saucepan, dish or the like,
placed on at least one heating element (3, 4) of a
glass ceramic cooking hob (1) comprises electrical
conductor means (18, 21) fed with signals which are
identical but of opposite phase, between said means
there being interposed detector means (19) fra-
versed by electrical signals, said conductor and de-
tector means (18, 21, 19) being positioned in cor-
respondence with that cooking region (2) of the glass
ceramic hob (1) where the heating element (3, 4) is
positioned, the signals from the detector means (19)
varying on the basis of the presence or absence of
the food container (11) on the hob, control means
(37) being provided to measure the variation in said
signals and to intervene in the operation of the
heating element (3, 4).
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This invention relates to a a device for detect-
ing the presence of a food container such as a
saucepan, dish or the like, placed on a cooking
region of a hob of glass ceramic or similar material,
below which there is positioned in correspondence
with the cooking region at least one usual heating
element or heat source such as a resistance ele-
ment, a gas burner, a halogen lamp or the like.

Devices are known for detecting the presence
of a container on the cooking region of a glass
ceramic hob plate, for the purpose of controlling
the operation of the heating element.

In one of these devices, two elements acting as
capacitor plates are provided below said hob plate
or silk-screen printed onto it in the cooking region,
to define a "capacitive sensor" able to detect the
presence of the container in said region by a
variation in the capacitance of the capacitor on
placing the container on said glass ceramic hob
plate. However, the detecting efficiency of this
known device varies with increasing temperature of
the cooking region. Specifically, above 150°C the
reliability of the device decreases, until above
300°C it becomes ftotally unreliable. This is be-
cause the conductivity of the glass ceramic hob
plate increases with increasing temperature, this
conductivity falsifying the data obtained from the
capacitive sensor.

In addition associating the plate elements of
the "capacitive sensor" with the cooking hob in-
volves a cost which negatively affects the cost of
the finished product.

An object of the present invention is to provide
a device for detecting the presence of a food
container on the cooking region which is reliable in
use independently of the temperature reached by
said region during food preparation.

A further object is to provide a device which is
of safe use for the user and resulis in a consider-
able energy saving during the use of the glass
ceramic cooking hob.

A further object is to provide a device of the
aforestated type which is of simple, low-cost con-
struction.

A further object is to provide a device which,
when the food container is placed on a given
cooking region, indicates which knob the user must
operate in order to activate the heating element of
that particular region.

A further object is to provide a device by which
the power of the heating element is automatically
reduced when the container is removed from the
corresponding cooking region, this power being
automatically zeroed if the container is not returned
fo said region within a given time. This results in
considerable energy saving and limits the annoying
luminosity of this region which occurs when the
heating element below it is powered without the
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container being present on it.

These and further objects apparent to the ex-
pert of the art are attained by a device as de-
scribed in the characterising part of the indepen-
dent claim.

The present invention will be more apparent
from the accompanying drawings, which are pro-
vided by way of non-limiting example and in which:

Figure 1 is a plan view of a cooking region of a
glass ceramic cooking hob with which the de-
vice of the invention is associated;

Figure 2 is a section on the line 2-2 of Figure 1;
Figure 3 is an enlarged perspective view of one
embodiment of a part of the device according to
the invention;

Figure 4 is an exploded view of a portion of that
part of the device shown in Figure 3;

Figure 5 is a block diagram of the device of the
invention connected to usual members of the
cooking hob;

Figure 6 is a side view of a modification of that
part of the device shown in Figure 3;

Figure 7 is a cut-away view of a further modi-
fication of the part shown in Figure 3;

Figure 8 is an example of a schematic circuit for
a part of the device of Figure 5; and

Figures 9 and 10 are two different circuit ar-
rangements for parts of the schematic circuit of
Figure 8, the components of these circuit parts
being known to the expert of the art, and are
therefore not described in detail hereinafter.

With reference to Figures 1 to 5, a glass ce-
ramic cooking hob is indicated overall by 1 and
comprises a plurality of cooking regions 2 (only
one of which is shown in Figures 1 and 2) in which
at least one usual heating element is provided, In
the example under consideration, a usual halogen
lamp 3 and a resistance element 4 are provided in
said region 2, the halogen lamp being powered (or
not, as the case may be) via a usual power control-
ler of known type, indicated by 5 in Figure 5. Said
heating elements 3 and 4 are associated with a
usual support 7 comprising thermally insulating
walls 8 (see Figures 1 and 2).

A part of the device of the invention, namely a
member 10 for detecting the presence of a food
container (such as a metal saucepan, a glass or
ceramic dish or the like) on the region 2, is asso-
ciated with the support 7. The member 10 com-
prises a cylindrical body 12 with a base diameter D
(see Figure 3) considerably smaller than the di-
mensions of the container or saucepan 11 lying on
the region 2 (which in known manner depends on
the dimensions of this latter). This results in con-
siderable precision in detecting the presence of the
saucepan as this detection is not influenced by the
glass ceramic interposed between the member 10
and the saucepan 11.
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More specifically, the said body 12, construct-
ed of light material such as aluminium, of the
detecting member comprises an upper sensing
part 15 defined by a metal layer 16 (for example of
aluminium) with which a plurality of conducting
elements 18, 19, 20 and 21 are associated (these
will be defined as, although the last of them is a
disc element in the drawings under examination).
Said elements are shown in the example as end-
less rings provided with projections or stems 18A,
B, 19A, B, 20A, B and 21A, B housed in cor-
responding slots 23 in the layer 16. Usual electrical
connection cables 24 are connected to the projec-
tions on the elements 18 to 21 to feed elecirical
signals (such as a voltage) to the elements.

Said projections pass beyond the layer 16 and
then project away from the cooking hob 1. This
allows simple connection to the relative cables 24
and enables the connection points to be distant
from the cooking hob 1 and protected by the layer
16, with consequent thermal protection of the con-
nections.

The elements 18, 19, 20 and 21 can however
be in the form of broken rings, or straight or curved
elements placed side by side.

The most outer ring 18 and the most inner ring
21 define the plates of a flat capacitor and are fed
with sinusoidal signals of identical form, amplitude
and frequency, but phase-displaced by 180°. This
feed creates an electrical (and magnetic) field
which starts from one ring and closes onto the
other.

The rings 19 and 20 lie between the rings 18
and 21. The ring 19 acts as the sensor ring and the
ring 20 as the guard electrode the purpose of
which is to compensate for any sensing errors by
the ring 19 due to the provision of a coaxial electric
cable 26 which withdraws an electrical signal from
said ring 19 and feeds it to a circuit portion for
analysis of the data obtained by this latter (see
Figure 8).

The feed to the rings 19 and 20 and data
withdrawal from the ring 19 will now be described
in greater detail with reference to Figures 8, 9 and
10.

The device of the invention comprises (Figure
8) an oscillator 30 connected to a transformer 31
having two secondary branches 32 and 33, con-
nected at one end to earth at 34 and at their other
end to high output impedance members such as
buffers 35. These latter are connected to the rings
18 and 21.

The rings 19 and 20 are connected to an
electrical member of high input impedance such as
a buffer or emitter follower 36. This latter generates
an output which is fed to a control unit such as a
microprocessor circuit 37 (shown in Figure 5) the
use of which is described hereinafter. The connec-
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tion to the buffer 36 is via said coaxial cable, in
which the usual central element 26A is connected
to the ring 19 and the sheathing 26B is connected
o the ring 20. A feedback branch 36A connects the
output 36B of the buffer 36 to the sheathing 26B of
said cable 26.

Figure 9 shows that circuit part which feeds the
rings 18 and 21 of the member 10. In this figure,
parts corresponding to those of the already de-
scribed figures are indicated by the same refer-
ence numerals.

As can be seen, the oscillator 30 is a usual
Colpetts oscillator and is connected to the two
buffers 35 which are identical (and hence only one
is shown completely) except for the presence of a
return branch 40 from the buffer 35 to the oscillator
30, and connected to the ring 21. A signal Vju
returns fo the oscillator via the branch 40, in order,
by means of a resistor associated with this latter, o
control the amplitude of the signal fed to the buff-
ers 35.

Each buffer 35 also comprises a constant cur-
rent generator 43 and a phase-opposition amplifier
44 (ie of push-pull type).

The oscillator 30 and the buffers 35 also com-
prise other usual circuit components and connec-
tions (shown) the characteristics and use of which
are apparent to the average expert of the art. The
members 30 and 35 are therefore not further de-
scribed.

Figure 10 shows the circuit part corresponding
to one embodiment of the components for receiv-
ing and processing the signals from the ring 19. In
this figure, pacts already described in relation to
the preceding figures are indicated by the same
reference numerals.

The circuit part under examination comprises
the buffer 36, and a decoupling stage 47 (defined
by a capacitor) to allow passage of the alternating
component of a signal Vg generated by the buffer,
o an alternating current rectifier 48.

The signal Vg is firstly connected to a direct
current source 50, then amplified by an amplifier
51 and then connected to a second direct current
source 52.

The use of the rectifier 48 enables a continu-
ous signal Vy to be obtained at the oufput of the
circuit part of Figure 10, to be then fed to the unit
37 of Figure 5. The use of the current rectifier 48
also limits losses of the signal withdrawn from the
ring 19 and enables it to be fed virtually totally to
the unit 37 for reliable control of the utilization and
operation of the cooking hob 1.

The components shown in the circuit part of
Figure 10 are of known type and their connection is
such as to enable an average expert of the art fo
understand their use. These components are there-
fore not further described.
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The circuit parts of Figures 8, 9 and 10 are
grouped into the block 60 of Figure 5, connected fo
the member 10 and to the unit 37. These latter
define the device K of the invention.

As can be seen from said Figure 5, the block
60 also receives signals from another block repre-
senting a usual temperature sensor 70 for measur-
ing the temperature of the heating elements and for
protecting their integrity in known manner. This
sensor passes through a hole 69 in the body 12 of
the member 10.

The unit 37 is also connected, via an ana-
log/digital converter 71, to said power controller 5,
to a display 72 and to the usual knobs 73 for for
operating the heating elements of the cooking hob.

It will now be assumed that the cooking hob 1
is to be used by placing a saucepan 11 on the
region 2. It will also be assumed that alternating
electrical signals are fed to the rings 18 and 21 as
described heretofore so that an electrical (and
magnetic) field exists between them.

Under these conditions, before the saucepan is
placed on the cooking hob 1, the ring 19 (and the
ring 20) are traversed by an electrical signal gen-
erated by induction by the said electrical (and
magnetic) field. This signal is withdrawn via the
cable 26 and fed to the buffer 36. At the output of
this latter there is a sinusoidal signal of the same
phase and frequency as the signal present in the
ring 18 and with an amplitude which is considered
as the reference amplitude by the unit 37 to which
this signal is fed. However, said amplitude is dif-
ferent from that of the signal present in the ring 18.
This is because of the normal losses present in the
sensor material and because of the influence of the
cables 24 and 26 connected to the rings 18, 19, 20
and 21.

When the saucepan 11 is placed on the hob 1,
its presence modifies the electrical field generated
by the rings 18 and 21 (for example because of the
variation in the dielectric present between them,
which now comprises the saucepan material).

This variation results in a variation in the signal
withdrawn from the ring 19, with a consequent
variation in the amplitude of the output signal from
the buffer 36.

This amplitude variation is amplified and then
transformed by the rectifier 48 of Figure 10 into a
different signal Vy (from that generated in the ab-
sence of the saucepan 11), fed by the block 60 of
Figure 5 to the unit 37, This latter measures the
difference between the signal Vi and the reference
signal previously measured (and preferably memo-
rized in a suitable memory area of the unit 37, not
shown) in the absence of the saucepan 11, and
feeds a signal to the display 72 which, in any
known manner, displays the presence of the
saucepan on the region 2. Preferably a display
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(such as a light element) is associated with each
knob, and if activated tells the user which knob to
use in order to activate the heating element cor-
responding to that region 2 on which the saucepan
is present.

As an alternative to that described, the unit 37
detects the presence of the saucepan 11 when the
signal Vy varies suddenly (ie within a predeter-
mined short time interval), said unit therefore de-
tecting independently of comparisons with prede-
termined reference values. This means that the
device does not need to be calibrated before being
used on the cooking hob 1.

The unit 37 can also enable the operation of
the knob in any known manner, for example by
closing an electrical contact 80 provided in an
electrical branch 81 connecting the knob fo the
power controller for the corresponding heating ele-
ment.

Under said conditions, the food in the
saucepan 11 can be subjected to heat.

If the saucepan is removed from the region 2,
the signal Vy returns to that previously measured
by the unit 37 in the initial situation (saucepan 11
not on the region 2). Consequently, the unit 37
causes the power controller 5 o make the heating
element operate at minimum power, and if the
saucepan is not returned to the region 2 within a
predetermined time period (for example one
minute), measured by a usual clock (not shown),
the unit 37 switches off the heating element.

The aforegoing can be achieved with a heating
element of any type (halogen lamp, electrical resis-
tor or gas burner). The power controller 5 must be
of a suitable type for the particular type heating
element used, such as a solenoid valve (in the
case of gas) or a potentiometer (in the case of an
electrical resistor), or a usual halogen lamp control-
ler.

With regard to said member 10, this is con-
nected to the support 7 via an elastic metal strip 90
(see Figure 2) fixed to said support by usual
screws 91. Specifically, the body 12 of said mem-
ber is inserted through a through hole 7A in said
support and is urged against and maintained in
contact with the hob 1 by the elastic strip 90 so as
to bring the rings 18, 19, 20 and 21 into contact
with said hob.

In a modified embodiment of the device, shown
in Figure 6 (in which parts corresponding to those
of the previously described figures are indicated by
the same reference numerals), said rings are ar-
ranged in a cavity 93 provided in the part 15 of the
body 12 of the member 10, and are separated from
the hob 1. This prevents signals sensed by the ring
19 being disturbed by the electrical "noise" gen-
erated by the heating elements and/or by the pow-
er controller 5 connected to them. Hence with the
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modification of Figure 6 the signals taken from the
ring 19 are more easily distinguishable from said
noise, hence achieving greater reliability in detect-
ing the presence of the saucepan on the region 2.

Figure 7, in which parts corresponding to those
of the previously described figures are indicated by
the same reference numerals, shows a further em-
bodiment of the invention. In this, the temperature
sensor 70 is positioned within the body 12 of the
member 10, with its usual sensitive part 70A in a
central region of the ring 21 and inserted through a
hole therein (not shown) so as to make contact with
the cooking hob 1. An electric cable 70B feeds the
signal from the sensor 70 to the outside of the
body 12 of the member 10.

The use of the modified embodiments of Fig-
ures 6 and 7 is identical to that previously de-
scribed in relation to Figures 1 to 5 and 8 to 10,
and will therefore not be repeated.

Some particular embodiments of the invention
have been described. Further embodiments are
possible in the light of the described teachings
(such as in relation to the circuit parts of Figures 9
and 10, which can be modified by the expert of the
art on the basis of the result to be obtained and his
particular knowledge), and which fall within the
scope of the present document.

Claims

1. A device for detecting the presence of a food
container such as a saucepan, dish or the like,
placed on a cooking region of a hob of glass
ceramic or similar material, below which there
is positioned in correspondence with this re-
gion at least one usual heating element or heat
source such as a resistance element, a gas
burner, a halogen lamp or the like, said device
being characterised by comprising detection
means (19) positioned in correspondence with
said cooking region (2) below the glass ce-
ramic hob (1) and interposed between conduc-
for means (18, 21) through which electrical
signals flow, said detection means (19) gen-
erating electrical signals at least one char-
acteristic of which varies on the basis of the
presence or absence of the container (11) on
said region (2), said latter electrical signals
being fed to heating element (3, 4) control
means which, on the basis of the variation in
the aforesaid characteristic, at least partly
modify the state of activation of said element.

2. A device as claimed in claim 1, characterised
in that the detection means and conductors are
elements (18, 19, 21) arranged side by side
and associated with a support member (10)
positioned below the cooking region (2).
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3. A device as claimed in claim 2, characterised
in that the elements associated with the sup-
port member are concentric annular elements
(18, 19, 21), the most outer and most inner
element being fed electrically by feed means
(30), the intermediate ring (19) acting as a
sensor member, said outer and inner annular
elements (18, 21) defining a flat capacitor.

4. A device as claimed in claim 3, characterised
in that the feed means are an oscillating volt-
age generator member (30), which is connect-
ed to a fransformer member (31) having two
secondary windings (32, 33) connected at a
common end to earth (34) and at each other
end to electrical means (35) of high output
impedance, these latter being connected to the
outer annular element (18) and to the inner
annular element (19) respectively, these latter
elements being fed with electrical signals
which are identical except for one characteris-
tic.

5. A device as claimed in claim 4, characterised
in that the signals fed to the outer and inner
annular elements (18, 21) are of different am-
plitude.

6. A device as claimed in claim 1, characterised
in that the detection means (19) are connected
to electrical means (36) of high input imped-
ance, these latter being connected to rectifier
means (48) for generating a continuous signal
to be fed to the control means (37).

7. A device as claimed in claim 6, characterised
in that the rectifier means (48) are an alternat-
ing current rectifier (48).

8. A device as claimed in claim 1, characterised
by comprising conductor means (20) arranged
fo generate reference signals for the electrical
signals originating from the detection means
(19).

9. A device as claimed in claims 3 and 8, charac-
terised in that the conductor means (20) are an
annular element interposed between the ele-
ment (19) acting as the detection member and
the most outer annular element acting as a
plate of the flat capacitor.

10. A device as claimed in claims 6 and 8, charac-
terised in that the conductor means for gen-
erating reference signals are connected 1o a
feedback branch (36A) provided in the elec-
trical means (36) of high input impedance fo
which the detection means (19) are connected.
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A device as claimed in claim 1, characterised
in that the control means (37) are a preferably
microprocessor unit, said unit being connected
to at least one display (72) which indicates
activation of the heating element (3, 4) posi-
tioned at at least one cooking region (2), and
to a power controller (5) or the like connected
o said heating element (3, 4).

A device as claimed in claim 11, characterised
in that the control means (37) are connected to
the usual knob (73) for activating and adjusting
said heating element (3, 4).

A device as claimed in claim 11, characterised
in that the control means comprise a memory
area for containing data relative to the elec-
trical signals emitted by the detection means
(19) when the container (11) is absent from the
cooking region (2), said unit being connected
to timer means for defining a time period be-
yond which the heating element (3, 4) is de-
activated following the removal of the container
(11) from the cooking region.

A device as claimed in claim 1, characterised
in that the dimensions of the detection means
(19) and conductors (18, 21) are considerably
less than those of the cooking region (2).
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