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Cooking hob provided with electronically controlled multiple electric plates.

@ A cooking hob provided with two or more
electric plates (1) and including an electronic
control unit (8) which detects both the instant
overall power input and possible input varia-
tions requested by the user, and controls the
supply to the electric plates (1) according there-
to so that the overall electric power input of the
cooking hob does not exceed a preset
maximum value.
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The present invention concerns the cooking hobs
provided with electric plates and particularly refers to
a cooking hob with electronically controlled multiple
electric plates.

The cooking hobs provided with two or more elec-
tric plates presently have limited diffusion owing to
the high power input required when several cooking
points are activated. In fact, this need is in contrast
with the limited input available for the domestic elec-
tric installations.

In the cooking hobs of known type each activated
plate is inserted at line voltage and works therefore
with the maximum power input. Owing to this, assum-
ing a normal power input to the other domestic appli-
ances or the like connected to the installation, the ac-
tivation of even two electric plates only of the cooking
hob causes an overall power input which often ex-
ceeds the maximum allowed input.

The object of the present invention is therefore to
provide a cooking hob with multiple electric plates
having a varying power input adjusted so that the
overall input does not exceed a prearrangeable level.

This object is achieved by means of a cooking
hob provided with two or more electric plates and in-
cluding an electronic control unit which detects both
the overall instant power input and possible variations
of input demanded by the user, and controls the sup-
ply to the electric plates according thereto so that the
overall electric power input of the cooking hob does
not exceed a maximum predetermined value.

The advantages of the cooking hob according to
the present invention will be apparent from the follow-
ing detailed description of a preferred embodiment
thereof with reference to the annexed drawings
wherein:

Fig.1 is a perspective view of a cooking hob ac-

cording to the present invention;

Fig.2 is a block diagram of the cooking hob of

fig.1;

Fig.3 is a flowchart relative to a first method of

electronic control of the cooking hob of fig.1 and

Fig.4 is a flowchart relative to a second method

of electronic control of the cooking hob.

Referring to fig.1, there is seen that a cooking
hob according to the present invention includes four
electric plates 1 each one provided with an adjacent
pilot light 2 and a respective power regulator 3. Each
one of said regulators consists of seven push-buttons
and is arranged on the front side of the cooking hob,
while a main board 4 is arranged in the frontal area
of the cooking hob itself. The board 4 includes in turn
a main switch 5, a commutator 6 to select, from time
to time, one of the plates 1, and a programmable timer
7 with which the desired operating period for the se-
lected plate can be possibly preset.

The push-buttons of each regulator 3 preferably
include a circular ring-shaped pilot light to clearly dis-
play their status. The push-button "0", when continu-
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ously lit, shows that the corresponding plate is
switched off, while its intermittent lighting shows an
operating condition of the corresponding plate which
will be made clear later on. The remaining push-
buttons of each regulator 3 are needed to control the
switching on of the corresponding plate 1 at different
power levels, with the push-button "6" only corre-
sponding to the maximum power level and therefore
to the supply of the plate with the whole line voltage.
The switching on of a plate 1 at any power level will
preferably involve, for a better and faster understand-
ing of the operating status of the plate itself, the light-
ing of the corresponding push-button and of all those
corresponding to a lower power level, as well as the
switching off of the push-button "0". This preferably
has a colour different from the others and by pushing
it, of course, the deactivation of the corresponding
plate is obtained.

Each pilot light 2 is controlled by a temperature
sensor not shown which controls the lighting of said
light when the corresponding plate 1 reaches a tem-
perature higher than a level above which the contact
with the plate would be dangerous for the user.

Referring now tofig.2, there is seen that the main
board 4 is connected via a bus 4a to an electronic con-
trol unit 8, preferably of the microprocessor type.
Through the bus 4a the unit 8 receives the data rela-
tive to the selection of the plates 1 to activate and to
the determination of the respective operating peri-
ods. It should be noted that for the activation of a plate
it is not indispensable the use of the commutator 6
and the timer 7.

In fact, the unit 8 is connected also to each power
regulator 3 via a respective bidirectional bus 3a. The
unit 8 therefore is able to receive the commands giv-
en by the user through the push-buttons of the regu-
lator 3, as well as to control the switching on and off
of the push-buttons themselves to inform the user on
the operating conditions of each plate.

Moreover, the unit 8 is connected, via a respec-
tive bidirectional bus 9a, to a voltage reducing circuit
9 for each plate 1. Said circuits receive as aninput the
line voltage and produce as an output a voltage lower
or equal to the input. More specifically, each voltage
reducer 9 can produce, according to the control sig-
nals from the unit 8, six different values of output vol-
tage with which to supply the corresponding plate 1,
and it is obvious that the electronic control unit 8 can
completely prevent the supply to one or more plates
1.

It should be noted that the power level demanded
by the user through a regulator 3 does not necessarily
correspond to the power actually supplied to the cor-
responding plate 1 since the corresponding voltage
reducer 9 is confrolled by the control unit 8 according
to the overall power input that the unit 8 is able to cal-
culate continuously by controlling all the reducing cir-
cuits 9.



3 EP 0 576 408 A1 4

Referring to fig.3, there is seen that on switching
on the cooking hob, by means of the main switch, the
electronic confrol unit automatically acquires the stor-
ed value of the maximum allowed power input. Said
value is preferably set by the manufacturer of the con-
trol unit but one could think of making it adjustable by
the installer, for example through suitable controls to
be added to the main board, and this in order to adapt
the cooking hob to the user’s requirements as far as
the power consumption is concerned.

When the user, in case after having selected a
plate and programmed the length of its period of ac-
tivation, demands the activation of the plate at a cer-
tain power level by acting on the corresponding reg-
ulator, the control unit first of all checks, through the
test 11, if said activation would imply exceeding the
maximum allowed limit of power input. In this case the
control unit further checks (test 12) if it is possible to
keep the input in said limit by switching on the re-
quired plate at a lower power level. In this case the
control unit controls the switching on of the plate at
the highest power level compatible with the allowed
limit. If, on the contrary, the activation of the required
plate does not result possible anyway, the control unit
walits to detect a sufficient lowering of the power input
of the plates already activated, and if said lowering
does not take place within a predetermined time
Tmax (test 13) the control unit considers the request
of activation of the selected plate as canceled. If, in-
stead, a sufficient limitation of the instant power input
takes place within said period, the control unit con-
trols the activation of the selected plate at the highest
power level which keeps anyway the overall input not
above the allowed limit.

Both the forced limitation of the requested power,
and the suspension and possible cancellation of the
request of activation of a plate are preferably reported
to the user by means of, respectively, e.g. the inter-
mittent lighting of the push-button corresponding to
the actual power level activated for the selected plate
and the intermittent lighting of the push-button "0".

Instead, when the test 11 has a positive result the
control unit controls the switching on of the selected
plate at the power level demanded by the user. It is
clear that this is what happens whenever the user de-
mands the switching on of a plate while no other plate
results to be activated.

When the control unit detects the running out of
the preset period of activation of a plate or the deac-
tivation of the same by the user through the pushbut-
ton "0", the control unit switches off the plate.

Finally referring to fig.4, there is seen how the
electronic control unit can handle, differently from the
preceding case, the cooking hob so as to allow any-
way the activation of a plate selected by the user,
whichever is the amount of the instant input.

In fact, the control unit carries out a single test
11" to check if the activation of a plate at the request-
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ed power level implies an overall input not higher than
the maximum allowed, in which case the switching on
of the selected plate with the requested power takes
place.

Otherwise, instead, the control unit provides to
calculate lower input values, among the allowed
ones, for all the plates switched on as well as for the
new selected plate, so that the new overall input does
not exceed the maximum limit. On completion of this
processing, the control unit controls the lowering of
the inputlevels of the plates switched on to the values
calculated in this way, and then the switching on of
the selected plate, also with an actual input lower
than that originally demanded by the user.

Obviously, the methods of deactivation of a plate
remain unchanged compared to the preceding case,
while it is apparent that the same above-described
control methods for the activation of a plate can be
carried out for the adjustment of the power level of a
plate already activated, in particular when the user
demands an increase in the power input.

Itis clear that for both the control methods of the
cooking hob according to the present invention mod-
ifications can be provided which permit to assign a
priority to one or more plates compared to the remain-
ing ones, while within the electronic control method
described in fig.4 it is possible to adopt any rule for
the calculation of the limited input values carried out
in the block 14.

A different embodiment of the cooking hob ac-
cording to the present invention can provide for elim-
inating the voltage reducers 9 and therefore activat-
ing each electric plate 1 at the respective maximum
power level.

In this case, in order to prevent the power input
from exceeding the maximum allowed value, the
electronic control unit must handle the periodical ac-
tivation of each plate while achieving the continuity of
heating anyway, thanks to the thermal inertia of the
plate. Clearly, the higher is the power level demand-
ed by the user for a plate, the longer must be the ac-
tivation period of said plate. It is clear that in this em-
bodiment, according to the number of activated elec-
tric plates and to the power demanded by the user for
each of them, the electronic control unit devises a
switching on sequence so as to avoid any way the ex-
ceeding of the maximum allowed input level. It is ap-
parent that also in this case it is possible to account
for predetermined priorities in the activation of the
electric plates.

Obviously, a cooking hob according to the pres-
ent invention can include a different number of elec-
tric plates and therefore of the respective power reg-
ulators, while the latter may be of any type suitable for
the purpose and in particular such as to allow the ac-
tivation of the corresponding plate at different power
levels.

Itis also clear that both the main board and all the
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signals, particularly the optical ones, may be of any
kind suitable for this use.

It is finally obvious that the above-described
components of this cooking hob may be differently ar-
ranged.

Therefore, these and other.changes may be pro-
duced by those skilled in the art to the cooking hob
provided with electronically controlled multiple elec-
tric plates as above described without exceeding the
limits of the present invention.

Claims

1. A cooking hob provided with two or more electric
plates (1), characterized in that it includes an
electronic control unit (8) which detects both the
instant overall power input and possible input va-
riations requested by the user, and controls the
supply to the electric plates according thereto so
that the overall electric power input of the cook-
ing hob does not exceed a preset maximum val-
ue.

2. Acooking hob according to claim 1, characterized
in that the electronic control unit (8) controls vol-
tage reducing circuits (9) which receive the line
voltage as an input and produce a voltage not
higher than that as an output which they supply
to the respective electric plates (1).

3. Acooking hob according to claim 2, characterized
in that the electronic control unit (8) enables the
supply to an electric plate (1) with the power input
demanded by the user if the consequent overall
power input calculated by the control unit results
not higher than the preset maximum value.

4. Acooking hob according to claim 3, characterized
in that the electronic control unit (8) enables the
supply to an electric plate (1) even if the overall
power input consequent to the demand by the
user, calculated by the control unit, results higher
than the preset maximum value and the control
unit checks the possibility of keeping the overall
input in said limit by activating the said plate (1)
at a power level lower than the demanded one.

5. Acooking hob according to claim 4, characterized
in that the electronic control unit (8) enables the
supply to an electric plate (1) even if the overall
power input consequent to the demand by the
user, calculated by the control unit, results to be
higher than the preset maximum value and the
control unit detects, within a predetermined time
from the user’s request, a lowering of the instant
overall input sufficient for the activation of the
said plate (1) at one of the power levels available
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for it.

A cooking hob according to claim 3, characterized
in that the electronic control unit (8) enables the
supply to an electric plate (1) even if the overall
power input consequent to the demand by the
user, calculated by the control unit, results to be
higher than the preset maximum value, upon cal-
culation of lower input values both for the plate (1)
of which the activation was demanded and for the
plates (1) already activated so that the overall in-
put does not exceed the allowed limit, and adjust-
ment of the instant power input to said values.

A cooking hob according to claim 1, characterized
in that the electronic control unit (8) controls the
periodical and combined activation of the plates
(1) supplied with the line voltage.
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F-I.Q'.4

- SWITCHING ON OF COOKING HOB
~ INITIALIZATION OF MAX. INPUT

(.

Y

REQUEST OF ACTIVATION OF A PLATE

ACTIVATION OF : I‘/

PLATE WITH REQUEST YES
ED POWER INPUT ‘—<SALCULATED INPUT < MAX. INPUT

4

CALCULATION OF LOWER INPUT LEVELS
FOR ALL THE PLATES ALREADY ACTIVAT
ED AND FOR THE SELECTED PLATE, SO
THAT:

CALCULATED INPUT < MAX. INPUT

- LOWERING OF THE INPUT LEVELS TO
THE CALCULATED VALUES

- ACTIVATION OF THE SELECTED PLATE
AT THE INPUT LEVEL AS CALCULATED
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