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Description

The instant invention relates, as mentioned in the
title to this specification, to an interactive control and
selection system for household ovens enabling the
user to carry out, both manually and by selecting pre-
set recipes, the different stages involved in cooking.

BACKGROUND TO THE INVENTION

It is a well-known fact that household ovens are
usually provided on the one hand with means for se-
lection by means of push-buttons allowing the desired
options to be defined to the extent that the appliance
allows, and, on the other, adequate indication through
lights for the stage that is being carried out at that very
moment.

Furthermore, some ovens allow recipes to be se-
lected by reading a bar code and viewing the same on
displays.

Any of the former systems require that the user
know the different ingredients and amounts thereof,
as well as the various times required for suitable
cooking in order to be able to prepare the oven ac-
cording to the needs required to such end. The user
is compelled to read complicated manuals, whose
complexity increases hugely as new improvements
are added to the oven, for instance different ways of
cooking (convection, microwaves, and so on), differ-
ent temperatures or deferred starting. Selection can
in these cases be so bothersome that the user would
wish to have an easy and at the same time accurate
means to be able to carry out the selection process
rapidly and without having to refer to any manual.

US-A-4628351 discloses a cooking apparatus
with a video display and a micro-video processing
means connected to a heat-controlling means.

No oven fulfilling these requisites is known to
have achieved the user-oven interaction levels set
forth herein.

DESCRIPTION OF THE INVENTION

The present invention provides a household oven
interactive control and selection system as defined in
claim 1.

The interactive selection and control system for
ovens is fitted with means for, on the one hand, being
able to select all data by hand (convection, micro-
waves, temperature, cooking time, and soon)and, on
the other, to select the recipes submitted to the user
by means of menus and provided with all necessary
data so that once selection is completed, cooking can
take place with the user only having to intervene to
control the oven.

To such end, the system has a card, so-called
MASTER, with a microprocessor and program and
data memories as well as memories containing the
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cooking recipes. To assist the microprocessor in read-
ing such memories, a logical circuit is provided for ac-
cess to find the addresses of the data required for the
recipe selected by the user. This selection is carried
out by such user by means of a keyboard and replying
to the various data and messages that appear on a
CRT display. In order to relieve the microprocessor of
its functions, there is a keyboard controller, which ele-
ment specialises in the detection and coding of keys.
Another specialised element, a device controller,
deals with the signals that arrive from and for the mi-
croprocessor from the power or signalling elements.

A card, so-called SLAVE, with another micropro-
cessor and the relevant program memories, prefer-
ably deals with functions regarding the CRT display.
It is provided with a CRT controller that localises the
characters, which are subsequently sent through an
interface that prepares the video signal. Furthermore,
and from the actual CRT controller through a syn-
chrony logic circuit, both horizontal and vertical, and
mode (inverse video, bold characters, and so on), the
signals are assembled by means of the synchrony
and video logic to be sent to the video card and from
there on to the CRT display.

The system power supply has two controls at six
and twelve volts and is provided with a mains fault de-
tector circuit, and a mains-battery/battery-mains
switching circuit for supply to the essential elements
in order to resume the program if the mains are re-
stored within a set time-period.

This oven’s interactive selection allows it to be
programmed to carry out recipes automatically once
the same has been selected or to activate the differ-
ent types of oven according to user’s selection.

In the automatic recipe mode, the machine/user
dialogue allows the user to select one of the recipes
stored in the memory; know the ingredients and
amounts thereof required to prepare the same;
change the number of diners obtaining an immediate
update on the amounts of ingredients, indicate the
weight of the main ingredient according to which we
would get the number of diners and the weight of the
updated ingredients. Once the oven is activated, the
system controls correct operation thereof according
to the selected recipe, activating and deactivating
elements, monitoring sensors and interacting with the
user by means of written messages on the display
and sound and light signals.

The so-called manual mode allows all the func-
tions available in the oven to be selected by inserting,
using the keyboard, all the parameters defining such
functions, according to the sequence followed to re-
quest the same by means of messages on the monitor
display. Furthermore, it allows several functions to be
linked that are carried out successively with no inter-
ruption so that the user can thus generate an endless
number of combinations of programs as he shall see
fit. As in the case of the automatic mode, once the
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oven is activated, it controls the operation and inter-
acts with the user.

It also allows other heating and defrosting
modes, it being possible in this latter case to select
the defrosting time or merely indicate the weight and
food type. Upon activation, it operates as in the fore-
going cases.

In all the above modes there are many aspects
that we have not described and that directly result
from what an interactive oven such as the instant one
allows to be done. We could, for instance, point out
extra time, maintaining heat while food is being han-
dled, preheating the oven and so forth.

It also allows programming for deferred activa-
tion, in both the automatic recipe mode and the man-
ual mode.

Emphasis should be placed on the dialogue that
exists between the user and the machine hence ex-
pediting selection of the various options allowing the
oven to be programmed, such as the exactknowledge
of the phase in which it is and the handling that must
be carried out at each time.

DESCRIPTION OF THE DRAWINGS

In order to provide a fuller description and contri-
bute to the complete understanding of the character-
istics of this invention, a set of drawings is attached
to the specification which, while purely illustrative
and not fully comprehensive, shows the following:

Figure 1.- Is the block diagram of the control sys-

tem.

Figure 2.- Is the block diagram of the so-called

MASTER card.

Figure 3.- Is the block diagram of the so-called

SLAVE card.

Figure 4.- Is the electronic diagram of the mains

fault control circuit.

Figure 5.- Is the diagram V = f () in the event of

mains fault whereupon the circuit subject of the

previous figure starts to work.

PREFERRED EMBODIMENT OF THE INVENTION

In the light of these figures, it can be seen that the
interactive control and selection system for house-
hold ovens subject hereof comprises a MASTER card
(1) and a SLAVE card (2) linked with each other, in ad-
dition to a power supply (3).

The MASTER card (1) carries a microprocessor
(4) and program (5) and data (6) memories as well as
arecipe memory bank (8). To assist the microproces-
sor (4) in reading such memories, there is a logic cir-
cuit (9) for access to the required data of the recipe
selected by the user, comprising a LATCH (10) and
decoders (11). This selection is made by the user by
means of a keyboard (12) replying to the data and
messages that appear on the CRT display. In order to
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relieve the microprocessor (4) of its functions, there
is a keyboard controller (13), which element special-
ises in detecting and coding keys. Another special-
ised element, a device controller (14) deals with the
signals arriving from and for the microprocessor (4)
from the power or signalling module (15) through the
signalling interface (16) constituted by two integrated
circuits (17).

The SLAVE card (2) carries another microproces-
sor (18) and a program memory (19) that preferably
deals with the functions concerning the CRT display,
as well as a data store (20). It is provided with a CRT
controller (21) that localises in an EPROM character
memory (22) the characters that are subsequently
sent to a video interface (23) that prepares the video
signal. Furthermore, and from the actual CRT con-
troller (21) through a mode and synchrony logic circuit
(24), comprising two integrated circuits (25-25’), sig-
nals are assembled together with the synchrony and
video logic (26) and are sent to the video card (27) and
from the latter to the CRT display (28).

Within the SLAVE card (2) there is also a temper-
ature module (31) provided, as most significant ele-
ments, with a temperature sensor (32) , a variable re-
sistance (33), a digital/analogue converter (34) and
an operational amplifier (35) as well as a group of four
transistors (36) that change a signal from level 0-5V
to alevel of 0-12 V.

The power supply (3) is provided with the mains
lead (37), a mains fault detector circuit (38) and bat-
tery supply (39) with the elements required for mains-
battery/battery-mains switching, to be described
hereinafter.

Hereunder is a description of the processes that,
linked in program-defined sequences, allow the user
to select the different options and the device to select
the control functions to put such selection to a good
use and cook at the user’s will.

In order to set up screens, the screen to be set up
is formed reading the relevant data from the recipe
memory (8) and is configured in the MASTER’s RAM
data memory (6) in the form of ASCII code for each
character comprising the message, as well as control
characters that could accompany the same (to obtain
underlining, inverse video, bold characters and so
forth) and in the position to be taken up by the CRT.
The RAM (6) memory always has a full screen con-
figured, continuously transmitted to the slave micro-
processor (18).

After conforming the full screen, the latter is
transmitted by the MASTER (4) to the slave (18) that
places the same in its RAM (20) memory. This mem-
ory always has two screens: one received from the
MASTER (4) and another sent to the CRT controller
(21) row by row. The CRT controller (21) has two
BUFFERS, each with capacity for a whole row, so that
while one row is being transmitted to the monitor, the
other is being simultaneously received from the RAM



5 EP 0 432 080 B1 6

(20). A whole row is deemed to be a character string,
as many as have been defined within the possibilities
of the CRT display (28), counting spaces between
each word.

Until now, the character is a BYTE with zeros and
ones according to a code chosen by means of a pro-
gramme, usually ASCII or HEXADECIMAL, and must
be turned into signals understood by the monitor.
Such conversion is carried out by the CRT controller
(21) as follows: each character is defined in the RAM
memory (20) so that the code used to define such
character is related to its address in the character
store (22). The full address is formed by the CRT con-
troller (21) with eight bits that identify the character
and a further four bits, added on the right of the fore-
going to identify one of the dotted lines making up the
character. The different characters are defined ac-
cording to a rectangular matrix fixed in a character file
and comprises sixteen lines with eight dots -PIXELS-

per line, in this specific embodiment, but which may
vary within the range of possibilities of the CRT con-
troller (21).

When the CRT controller (21) has the characters
that make up a whole line, these are localised in the
character store (22) according to a sequence that
reads first of all the firstline of all the characters com-
prising the row, then the second line and so on until
all the lines making up the characters of a row have
been completed. As each datum is read in the char-
acter store (22) it is transmitted through the outputs
thereof to the integrated circuit (23) inputs, this being
a shifter bar that acts as a dynamiciser transmitting
through one of its outputs a sequence series that, to-
gether with the signals from a further four outputs and
treated by the part (25) of the video and synchrony
conditioner (24) the first two and by (25') the second
two, that define the control characters (for underlin-
ing, inverse video, and so forth), make up the video
signal received by the CRT (28). The horizontal and
vertical synchronism signals are respectively ob-
tained from two of the CRT controller (21) outputs
and through a synchronism conditioner (24) from four
of the outputs thereof. These outputs are joined two
by two and have breakers that allow the synchron-
isms suited to different CRTs to be conditioned.

As to the keyboard controller (13), in order to de-
tect a key that has been pressed, it places a signal at
either two of its outputs. These outputs select two
sets of eight keys each, which number is sufficient for
the needs foreseen. The keyboard controller (13) al-
lows up to four different sets to be selected by means
of another two outputs thereof.

Having selected the set of keys, the keyboard
controller (13) sweeps its inputs to see which is re-
ceiving the signal placed at the respective outputs. If
it does not receive it at any, it deduces that no key has
been pressed. If, on the other hand, itreceives the sig-
nal through one of those inputs, it recognises the rel-
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evant key and loads it in its buffer translated to a
code, normally ASCII that the microprocessor (4) can
understand. The keyboard controller (13) then inter-
rupts the master (4) which carries out the routine that
corresponds to such interruption advising the key-
board controller (13) to send the key contained in its
buffer through the data bus to continue the program
thereof.

The keys can also be detected by the actual mi-
croprocessor (4) by means of a routine of its program
that would have to be carried out continuously. This
would overload the master (4) with a program of
greater complexity depriving the same of time to car-
ry out other processes and, therefore, hindering its
primary functions.

Furthermore, the use of a specialised component
as a keyboard controller (13) allows other uses to be
obtained that would, in the event of having to be pro-
grammed in the master (4), in addition to the complex-
ity thereof, overload the same dangerously. There-
fore, the keyboard controlling element (13) also deals
with treating the possible rebounding signals that
could arise so that they are not taken into account,
and, therefore passed to the microprocessor (4). Sim-
ilarly, discrimination takes place if a key is pressed
continuously, interpreting the configuration as if it ar-
rived repeatedly over a long interval as a sole config-
uration and not as a sequence of key configurations.
If two keys are pressed at the same time, the key-
board controller (12) takes the first configuration that
reaches it invalidating the rest until the latter disap-
pears (the respective key is no longer pressed), and
the buffer is emptied.

As to detections, open port detection is establish-
ed by means of a microswitch, probe detection by
means of a microswitch and by means of a circuit cen-
tralised in a multiplexer digital/analogue converter
(34) that has three inputs that can be selected by
means of the configuration of three of the inputs
thereof joined to three microprocessor (18) outputs.
The first detector to measure the oven temperature is
a thermocouple, the second one to measure room
temperature is an NTC and the third to measure
probe temperature is another NTC, all of them con-
nected to pines of the relevant connectors. The NTCs
have a linearization circuit because the ratio temper-
ature-resistance is not linear for this type of compo-
nents.

The detection process begins when the configur-
ation defining the detector that is to be measured
reaches three pines of the A/D converter (34) from
three pines of the slave microprocessor (18), which
implies taking into account the respective signal.

As supply to both the temperature detection cir-
cuit and the actual A/D converter (34) takes place at
12V and the microprocessor (18) at 5V, it is necessary
to condition the signals that must reach the A/D (34)
converter from the microprocessor (18). To such end,
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four transistors are provided acting so that they invert
the signal reached at that time from (18) and change
the level of such signal from 0V-5V to 0V-12V so that
it can be understood by the A/D converter (34). Fur-
thermore, the variable resistance (33) permits a lower
voltage and not the 6V to be taken as lowest reference
value (room temperature), wherefore the range of
temperatures that can be detected is even larger.

After defining the input, the A/D converter (34)
waits to receive the signal from the microprocessor
(18), whereupon such converter allows a condenser
connected to one of its pines to be discharged, gen-
erating an impulse in another one when such dis-
charge ends. The higher the temperature, the higher
the difference in potential and the more the measure-
ment converter of the A/D converter (34) is charged.
Upon receiving the microprocessor (18) signal, the
A/D converter (34) allows the converter to discharge,
this latter doing so in a time proportional to the vol-
tage applied. when discharge is completed, the A/D
converter (34) generates an impulse through the rel-
evant output.

When sending the signal, the valve microproces-
sor (18) begins an internal count that now terminates
when the signal arrives, from the relevant output of
the A/D converter (34) to another input thereof. The
amount of this count defines the temperature meas-
ured for such slave microprocessor (18).

The fact that temperature detection is carried by
the valve microprocessor (18) is because the latter
has a smaller programming. Reading does not take
place by means of an interruption, since these inter-
ruptions carry out a primary function which is refresh-
ing the CRT display (28). Although these interruptions
are very frequent, they scarcely last long and there-
fore there is enough time between each interruption
to read the temperature measured.

The NTC room temperature detector also acts as
a safety element, for if a temperature above a given
value is detected (defined by software) the system
stops and warns of the anomaly whilst keeping the re-
frigeration fan going, thus acting as safety element
against overheating.

In order to read memories, the relevant program
memory terminal is always activated. Selection from
the RAM data memory (6) takes place through one of
the decoders (11) that receives from one of the rele-
vant microprocessor (4) outputs a configuration of im-
pulses at three of the outputs thereof, which config-
uration, once decoded, generates an impulse at three
of the outputs thereof, depending on which is the chip
that is to be activated, RAM memory (6), keyboard
controller (13) or device controller (14), respectively.

In the case of recipe memories (8), as many mem-
ory addresses have to be defined, the microproces-
sor (4) cannot possible handle as many as are re-
quired. This implies that the memory addresses must
be divided into bands of ranges so that some of these
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ranges are common to several of the memories. This
means to say that all the recipe memories have the
same memory addresses.

It is hence necessary to define first of all which
of the recipe memories is really to be read since the
address itself does not suffice since it is common to
them all. This is dealt with by one of the decoders (11).
The microprocessor sends the recipe memory that it
wants to read in the first place to an integrated circuit
that is a decoder (14) which according to the memory
to be read configures two of the outputs thereof that
are connected to the relevant decoder (11) inputs,
which decoder, together with the heaviest bit taken
from the address bus through one of the inputs there-
of and after decoding this set, generates an impulse
at one of the outputs thereof that activates the mem-
ory selected.

Memory selection is moreover complemented
with the integrated circuit (14), with the level of one of
its pines that is connected to all pines corresponding
to the data banks. According to such level, access to
the selected memory will be to one of the two halves
into which they are divided and that each correspond
to a group of recipes.

The address of the memory cell to which one
wants to have access is formed taking the impulses
from the data bus (eight bits) by means of the LATCH
(10) inputs that shall place the same through its AO
to A7 outputs to the address bus (sixteen bits) if this
is ordered by the microprocessor (4) generating an
impulse from a pin connected to the LATCH (10) in-
put, thereby to obtain the eight lightest bits in the ad-
dress bus. The lightest bits are those furthest on the
right. As the address bus is made up of two bytes, the
lighter ones and zeros are those of the first byte.

The address is completed by means of the im-
pulses that the microprocessor (4) generates through
eight of its pines, thereby completing the sixteen bits
of the address bus.

Access is gained to the microprocessor program
memory (18) in a manner similar to the master,
though the fact that the CRT controller (21) always
has to have a character row configured in its BUFFER
obliges the microprocessor (18) to a very rapid read-
ing of the RAM memory (19) and that the former can-
not meet. In order to overcome this difficulty, the mi-
croprocessor (18) is assisted by a logic circuit that al-
lows the data to pass simultaneously both to the ac-
tual microprocessor (18) and to the CRT controller
(21), without the microprocessor (18) having to ac-
tually send the same upon receipt. Such logic circuit
is connected directly to the CRT controller (21). The
logic circuit and the CRT controller (21) therefore to-
gether allow direct passage from the data bus of the
RAM memory (20) screens without the actual micro-
processor (18) having in fact to do so and therefore
allowing the CRT controller (21) buffer to be filled
with the necessary speed so as to always be able to
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have (refresh) the CRT screen 928), for the CRT con-
troller (21) would otherwise stop the whole process.

Control of the power elements is carried out by
the device controller (14). This allows that from a set
of impulses launched from the microprocessor to the
relevant bus, three sets of ports can be made avail-
able with twenty-four outputs in all.

The first eight pines, together with two of the sec-
ond set, are in charge of providing the impulses that
will activate/deactivate the power element assigned
to them and that will be connected through a circuit
to the relevant terminals. The power element is con-
trolled by a relay since the triacs are not operative at
the working temperatures of the oven and with the
currents that must be handled. The other pines will be
connected to the set of inputs of an amplifier whose
outputs are provided with signalling elements, both
LEDS (lights) and a buzzer, to the relevant terminals.

Another amplifier like the foregoing is provided
with its inputs connected to four of the device control-
ler (14) outputs. This affords the possibility of having
new stand-by connections in case it should be neces-
sary to use new signalling elements.

The power supply (3) has two controls, a twelve
volt control for the video card (27) and CRT monitor
(28), as well as for the temperature detector circuit
and the digital-analogue converter (13) and a six volt
control (the main one) supplying through a diode D,
located in the mains-battery switching circuit shown
in figure 3, this lowering the level to five volts, both in
MASTER (1) and SLAVE (2) cards and in the rest of
the circuitry.

The fault control circuit in the mains (38) detects
a drop in the power supply in the part of the circuit
where the voltage is stable. Fault detection therefore
takes place once the power supply has begun to drop
and must be sufficiently efficient to detect the fault
before the supply voltage drops considerably. Speed
is essential in detection because the microprocessor
must execute several instructions before going into
the IDLE stage, and such instructions must be read
on the EPROM program (5) before supply thereto
stops.

This power will in principle come from the supply.
Before the latter goes down to unacceptable levels, a
battery starts to work providing energy for some time
to the system elements that are being powered ex-
pecting the mains to be restored in that time-period.
If this does not happen, the process stops for good
and the battery is disconnected.

Mains fault detection is based on the fact that the
condenser C1 will discharge very slowly through the
resistance R4, i.e., said condenser will maintain the
value of the voltage stable for a long time after the lat-
ter drops. The operational OP1 detects when the sta-
ble output voltage drops under the voltage at C1.
When a fault occurs in the mains, the stable voltage
starts to drop rapidly and when its value is lower than
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the voltage at C1 (which is kept up) the operational
OP1 swings, whereupon the interruption signal oc-
curs.

Figure 5 analyses the evolution of the voltage
when a mains fault occurs. The mains fault occurs at
To and is detected when the initial VCC voltage (5V)
has dropped down to V (0.1 V) whereupon, T1, the op-
erational OP1 is triggered and warns the master (4)
for it to start to carry out the input routine in the IDLE
stage before the power voltage has dropped to VD
since the master (4) program memory (5) containing
the instructions to be carried out will by then be inop-
erative through insufficient power supply. By then,
the master (4) will be powered by the battery.

It is important that TO( TO=T1-TO) is small so
that T1( T1=T2-T1) be as broad as possible for there
to be enough time for the input routine instructions to
be carried out in the IDLE stage.

When the interruption signal occurs, the micro-
processor (4) MASTER proceeds to stop the process
and remains in the so-called IDLE stage maintaining
the essential data to resume the process where it
stopped if the mains are restored. In this state, the mi-
croprocessor (4) and the RAM (6) are powered by a
battery that supplies energy at that time of low con-
sumption. If the mains are not restored within a cer-
tain time-period, the process stops for good.

If, in fact, the mains are restored, the slave micro-
processor (18) carries out a reset followed by the nec-
essary initialization and, moreover, sends a character
by line series to the master microprocessor (4) gen-
erating an interruption that takes the same from its
IDLE stage, restoring its functions. This is necessary
since the master (4) is never reset once it starts to
work for the first time. A reset can in fact be carried
out with an external switch, handled by an operator,
but this should only be done under extreme abnormal
working conditions.

The battery power circuit (39) allows the compo-
nents that must remain active to be powered even in
the event of mains fault. Switching thereof is automat-
ic. Under normal operation, the transistor TR1 collec-
tor and emitter are at the same voltage and the said
transistor TR1 does not conduct and, therefore, the
batter BAT is not delivering energy.

In fact, the operationals OP1 and OP2 are always
powered by battery BAT but consumption thereof is
very small (some 0.2 mA). This power supply contin-
ues even after powering of the MASTER micropro-
cessor (4) and the RAM (6) thereof is cut.

The operational OP2 output is at a low level and
the condenser C2, connected to the 12V source, is
loaded.

In the event of mains fault, the collector voltage
drops saturating the TR1 transistor and allowing
emitter-collector conduction placing energy at the
output that powers the master microprocessor (4) and
the RAM (6) and the decoder (11) that selects the
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RAM (6) itself as actual memory. In this situation, the
condenser C2 is discharged through the resistance
R5 slowly so that it keeps the operational OP2 voltage
V- above V+ connected to the battery so that the out-
put of such operational OP2 is at a low level. As the
condenser is discharged, there comes a time when V-
is lower than V+, whereupon the operational OP2
swings placing its output at a high level interrupting
conduction of the transistor TR1 and powering of the
MASTER microprocessor (4), the RAM (6) and the de-
coder (11) finally stops. The time of discharge of con-
denser C2 is such that it does not allow the battery to
become exhausted for if this happened it would be
rendered useless for good. This battery is recharge-
able and under normal operation is continuously
charging (continuous charge modality).

We feel that the device has now been sufficiently
described for any expert in the art to have grasped the
full scope of the invention and the advantages it of-
fers.

The materials, shape, size and layout of the ele-
ments may be altered provided that this entails no
modification of the essential features of the inven-
tion.

The terms used to describe the invention herein
should be taken to have a broad rather than a restric-
tive meaning.

Claims

1. Household oven interactive control and selection
system, aimed towards allowing the carrying out,
both manually and by selecting preset recipes, of
the different stages involved in cooking, compris-
ing the functional layout of a MASTER card (1)
and a SLAVE card (2); such MASTER card (1)
carries a microprocessor (4) and program (5) and
data (6) memories, as well as a recipe memory
bank (7), containing such recipes’ ingredients, as
well as their different amounts with regard to a
given number of diners, the text explaining how to
prepare the recipes and the different fields of
controls in respect of the same, a logic circuit (9)
comprising a LATCH circuit (10) and two decod-
ers (11), allowing the microprocessor access to
the recipe memory bank (7) by means of a key-
board (12) drive, which keyboard is connected to
a keyboard controller (13), such microprocessor
(4) being further assisted by a device controller
(14) to allow the same access to a power module
(15) and to signalling elements through a signal-
ling interface (16) for suitable control of the cook-
ing progress; the said SLAVE card (2) carries a
microprocessor (18) and a program memory (19)
dealing with functions relating to a CRT display
(28) preferably with a large visual display capaci-
ty, and a data memory (20) besides a CRT con-
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troller (21) which localises on the one hand in an
EPROM character memory (22) containing the
design of all the characters used for visual display
of texts and special symbols, which characters
are subsequently delivered to a video interface
(23) and on the other hand, through a synchrony
and mode logic circuit (24), prepares signals that
are joined by the synchrony and video logic (26),
with which they come from the video interface
(23), and sent to the video card (27) and from
there on to the CRT display (28), the SLAVE card
(2) being completed with a temperature module
(29); all of this with the assistance of a power sup-
ply (3) fitted with a mains lead (37), mains fault
detector (38) and battery supply (39).

2. Household oven interactive control and selection
system, according to claim 1, characterised in
that the microprocessor (4), as a controller, with
the assistance of the recipe memories (8), the
program memory (5) and taking into account user
data input through the keyboard, draws up the full
configuration of each screen to be seen on dis-
play in the RAM memory (6).

3. Household oven interactive control and selection
system, according to any of the previous claims,
characterised in that the microprocessor (18), to-
gether with the RAM memory (20) provided in the
SLAVE card (2) where each character to be rep-
resented is defined, relates such character’s
code with its address in the character memory
(22), making up the full address with the eight bits
that identify the character and a further four bits
added on the right of the foregoing identifying
one of the dotted lines that make up the charac-
ter.

4. Household oven interactive control and selection
system, according to claim 1, characterised in
that the link between the microprocessor (18) and
a LATCH circuit (29) allows data to go from the
RAM memory (20) to the CRT controller (21)
without going through the actual microprocessor
(18).

5. Household oven interactive control and selection
system, according to claim 1, characterised in
that the microprocessor (4), with the assistance
of the LATCH circuit (10), allows the recipe mem-
ories (7), whose addresses overlap, to be read
selecting, first of all, the bank (8) and then the
high or low part of the memory selected and final-
ly the whole address, transmitting the octet from
the data bus to the address bus to form the low
part of such address.

6. Household oven interactive control and selection
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system, according to claim 1, characterised in
that within the temperature module (31) there is
a 0-5 volt to 0-12 volt level signal conditioner
comprising four transistors, that invert the signal
reaching the microprocessor (18) at the same
time as they condition the level, which transis-
tors, together with such module’s resistance (33)
allow the measurement margin to be increased.

Household oven interactive control and selection
system, according to claim 1, characterised in
that the mains fault detector circuit (38) basically
comprises a condenser C1 and an operational
amplifier OP1 that allows the microprocessor (4)
to carry out some instructions read from the pro-
gram memory (5) before the latter is left with no
supply, to go into the IDLE state.

Household oven interactive control and selection
system, according to claim 1, characterised in
that the mains-battery/battery-mains switching
circuit (39) basically comprises a battery BAT, a
slow discharge condenser C2, an operational
amplifier OP2 and a transistor TR1 that main-
tains supply to the MASTER (1), RAM (6) and de-
coder (11) for some time whilst the mains supply
is restored and stops the same for good if after
such time-period such supply is not restored.

Household oven interactive control and selection
system, according to any of the previous claims,
characterised in that the structure claimed and
the processes it may carry out, in addition to ach-
ieving full control over the oven, together allow in-
teraction thereof with the user through the selec-
tion keyboard (12) and the CRT display (28).

Household oven interactive control and selection
system, according to claims 1 and 9, character-
ised in that the control system is fitted with
means, through interaction, to update the control
and recipe parameters according to the selection
of the number of diners and the weight or amount
of the main ingredient that the user makes
through the keyboard, displaying such updates.

Patentanspriiche

1.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, dessen Zweck darin besteht, die
verschiedenen Kochphasen sowohl von Hand als
auch durch Auswahl vorgegebener Rezepte steu-
ern zu kénnen, wobei dieses System das Be-
triebsschema einer MEISTER-Karte (1) und ei-
ner DIENER-Karte (2) umfasst; die genannte
MEISTER-Karte (1) besitzt einen Mikroprozes-
sor (4), Programmspeicher (5) und Datenspei-
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cher (6) sowie eine Rezept-Speicherbank (7),
welche die Zutaten der Rezepte und die unter-
schiedlichen Mengenangaben fiir eine bestimm-
te Zahl von Portionen enthélt, wahrend der Text
die Zubereitung der Rezepte und die unter-
schiedlichen Kontrollfelder fir dieselben be-
schreibt; ein Logikkreis (9) weist einen
KOPPLUNGS-Kreis (10) und zwei Dercoder (11)
auf, die durch Betétigung der mit einer Steuerung
(13) verbundenen Tastatur (12) den Zugang des
Mikroprozessors zur Rezept-Speicherbank (7)
zulassen; der Mikroprozessor (4) wird ausser-
dem von einer Steuervorrichtung (14) unter-
stitzt, um (ber eine Signal-Schnittstelle (6)
ebenso den Zugang zu einem Versorgungsmodul
(15) und zu Anzeigeelementen zuzulassen, mit
welchen der Verlauf des Kochprozesses in geeig-
neter Weise gesteuert werden kann; die aufge-
zeigte DIENER-Karte (2) nimmt einen Mikropro-
zessor (18) und einen Programmspeicher (19),
der Funktionen in Zusammenhang mit einem gra-
phischen Bildschirmsystem (28) ausiibt, das vor-
zugsweise eine grosse Anzeigekapazitat besitzt,
sowie einen Datenspeicher (2) und ein Bild-
schirmsteuergerat (21) auf, das einerseits in ei-
nem EPROM-Speicher (22) lokalisiert ist und das
Design aller fir die Sichtbarmachung der Texte
und besonderen Symbole verwendeten Zeichen,
die spéter einer Video-Schnittstelle (23) tiberge-
ben werden, enthdlt; iber eine logische
Synchonisierungs- und Modusschaltung (24) be-
reitet es andererseits die Signale vor, die von der
Synchronisierungs- und Video-Logik (26) mit den
von der Video-Schnittstelle (23) stammenden
verbunden und an die Video-Karte (27) und von
dort an den Bildschirm (28) weitergeleitet wer-
den; die DIENER-Karte (2) wird durch ein Tempe-
raturmodul (29) ergénzt; das alles geschieht mit
Hilfe einer Spannungsquelle (3), die mit einem
Netzleiter (37, einem Stromausfalldetektor (38)
und einer Versorgungsbatterie (39) ausgestattet
ist.

Interaktives Steuerungs- und Auswahlsystem fiir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass der Mikroprozessor (4), als Steu-
ergerat, mit Hilfe des Rezeptspeichers (8), des
Programmspeichers (5) und unter Beriicksichti-
gung der vom Benutzer tber die Tastatur einge-
gebenen Daten, die komplette Gestaltung jedes
Bildschirms darstellt, die im RAM-Speicher (6)
sichtbar wird.

Interaktives Steuerungs- und Auswahlsystem fiir
Kiichenherde, nach den vorstehenden Anspri-
chen dadurch gekennzeichnet, dass der Mikro-
prozessor (8) zusammen mit dem RAM-Speicher
(2)), der in der DIENER-Karte (2) angeordnet ist,
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in der jedes darzustellende Zeichen definiert
wird, den Code dieses Zeichens mit seiner Adres-
se im Zeichenspeicher (22) in Beziehung bringt
und die vollsténdige Adresse mir den 8 bits bildet,
welche das Zeichen identifizieren, wobei rechts
neben den Bits vier weitere angeordnet werden,
die eine der das Zeichen bildenden Punktlinien
identifizieren.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass die Verbindung zwischen dem Mi-
kroprozessor (18) und dem KOPPLUNGS-Kreis
(29) den Ubergang der Daten vom RAM-Speicher
(2) zum Bildschirmsteuergerat (21) zuldsst, ohne
dass diese Daten durch den Mikroprozessor (18)
geleitet werden miissen.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass der Mikroprozessorr (4) mit Hilfe
des KOPPLUNGS-Kreises (10) das Ablesen der
Rezeptspeicher (7), deren Adressen sich lber-
lappen, ermdglicht, wobei an erster Stelle die Da-
tenbank (8), anschliessend der obere oder untere
Bereich des gewéhlten Speichers und abschlie-
ssend die komplette Adresse ausgewdhlt und
das Acht-Bit-Byte vom Datenbus zum Adressen-
bus lbertragen wird, um den unteren Bereich die-
se Adresse zu bilden.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass sich im Temperaturmodul (31) ein
Signalformer mit einem Niveau von 0-5 bis 0-12
V befindet, der vier Transistoren enthéalt, welche
das am Mikroprozessor (18) ankommende Signal
umwandeln und gleichzeitig das Niveau anpas-
sen, wobei diese Transistoren - zusammen mit
dem Widerstand (33) des genannten Moduls - ei-
ne Erweiterung des Messbereichs zulassen.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass der Netzausfall-Detektorkreis (38)
hauptséachlich einen Kondensator C1 und einen
Betriebsverstarker OP1 aufweist, der es ermdg-
licht, dass der Mikroprozessor (4) einige der im
Programmspeicher (5) gelesenen Anweisungen
durchfiihrt, ehe die Spannung véllig wegfillt, um
dann in einen RUHEZUSTAND (iberzugehen.

Interaktives Steuerungs- und Auswahlsystem fir
Kiichenherde, nach Anspruch 1 dadurch gekenn-
zeichnet, dass der Umschaltkreis Netz-
Batterie/Batterie-Netz (39) im Wesentlichen eine
BAT-Batterie, einen tragen Entlastungskonden-
sator C2, einen Betriebsverstarker OP2 und ei-
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nen Transistor TR1 enthalt, der die Versorgung
der MEISTER-Karte (1), des RAM-Speichers (6)
und des Decoders (11) wahrend eines gewissen
Zeitraums aufrechterhalt, bis die Netzspannung
wiederhergestellt wird, und der dieselbe
abnstellt, wenn die Versorgung nach diesem Zeit-
raum nicht wiederhergestellt ist.

Interaktives Steuerungs- und Auswahlsystem fiir
Kiichenherde, nach einem der vorangehenden
Anspriiche dadurch gekennzeichnet, dass die
beanspruchte Struktur und die durchfiihrbaren
Prozesse nicht nur die vollstdndige Steuerung
des Herdes, sondern insgesamt auch tber die
Auswahltastatur (12) und den Bildschirm (28) ei-
ne wechselseitige Handlung mit dem Benutzer
ermdglichen.

Interaktives Steuerungs- und Auswahlsystem fiir
Kiichenherde, nach den Anspriichen 1 bis 9 da-
durch gekennzeichnet, dass das Steuersystem
tber Mittel verfiigt, welche liber eine Wechselwir-
kung die Steuerparameter und Rezepte in Uber-
einstimmung mit der Auswahl der vom Benutzer
tiber die Tastatur eingegebenen Zahl der Portio-
nen, Gewichte oder Mengen der hauptsédchlichen
Zutaten aktualisiert, und diese Anpassung im
Bildschirm anzeigt.

Revendications

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques ayant pour objet de
permettre I'execution, tant manuelle que par sé-
lection de recettes préétablies, des différentes
phases qui interviennent dans la cuisson et
comprenant le schéma fonctionnel d’'une carte
MASTER (1) d’'une carte SLAVE (2); cette carte
MASTER (1) dispose d’un microprocesseur (4) et
de mémoires de programme (5) et de données (6)
ainsi que d’'une banque de mémoire de recettes
(7) contenant les ingrédients des recettes en
question ainsi que leurs différentes quantités par
rapport a un certain nombre de rations, le texte
expliquant la fagon de préparer les recettes etles
différents domaines de contrdle s’y rapportant,
un circuit logique (9) comprenant un circuit d’AC-
CROCHAGE (10) et deux décodeurs (11) per-
mettant I'accés du microprocesseur a la banque
de mémoires de recettes (7) au moyen de 'ac-
tionnement d’'un clavier (12), lequel est connecté
a un contrdleur (13) de clavier, ledit microproces-
seur (4) étant assisté, en outre, d’un dispositif de
contréle (14) pour permettre le méme accés aun
module d’alimentation (15) et a des éléments de
signalisation, a travers une interface de signali-
sation (6) pour le contrble adéquat de la progres-
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sion de la cuisson; ladite carte SLAVE (2) dispose
d’un microprocesseur (18) et d'une mémoire de
programme (19) qui réalise des fonctions par rap-
port & un écran d’affichage (28), préférablement
d’une grande capacité de représentation visuelle
et d'une mémoire de données (20) avec un
contréleur d’écran (21) situé, d'une part, dans
une mémoire EPROM a caractéres contenant le
dessin de tous les caractéres utilisés pour la re-
présentation visuelle de textes et de symboles
spéciaux, caractéres qui sont livrés postérieure-
ment a une interface de vidéo (23) et, d’autre
part, a travers un circuit logique de synchronisa-
tion et de mode (24), prépare des signaux qui
sont unis par la logique de synchronisation et de
vidéo (26) avec ceux qui proviennent de I'interfa-
ce de vidéo (23) et sont envoyés a la carte de vi-
déo (27) et, de 13, a I'écran (28), la carte SLAVE
(2) se complétant d’'un module de température
(29); tout cela avec I'aide d’une source d’alimen-
tation (3) dotée d’'un conducteur de réseau (37),
d’un détecteur de panne de réseau (38) et d’'une
alimentation de batterie (39).

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que le microproces-
seur (4), comme contrdleur, a I'aide des mémoi-
res derecettes (8), la mémoire de programme (5),
et, compte tenu de l'introduction de données par
I'usager au moyen du clavier, représente la confi-
guration compléte de chaque écran dont on ob-
servera la visualisation dans la mémoire RAM

(6)-

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant n’'importe la-
quelle des rrevendications qui précédent, carac-
térisé par le fait que le microprocesseur (8), avec
la mémoire RAM (20) disposée sur la carte SLA-
VE (2), ou est défini chaque caractére devant étre
représenté, met en rapport le code de chaque ca-
ractére avec son adresse dans la mémoire de ca-
ractéres (22) en formant I'adresse compléte a
I'aide des 8 bits qui identifient le caractére de
quatre bits supplémentaires ajoutés a la droite
des précédents et qui identifient une des lignes
pointillées qui forment le caractere.

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que la liaison entre
le microprocesseur (18) et un circuit ¢ ACCRO-
CHAGE (29) permet aux données d’aller de la
mémoire RAM (20) au contrdleur d’écran (21)
sans avoir a passer a travers le microprocesseur
(18).
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5. Systéme conversationnel de contréle et de sélec-

tion de fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que le microproces-
seur (4), a I'aide du circuit ’ACCROCHAGE (10),
permet de lire les mémoires de recettes (7) dont
les adresses se superposent, la sélection por-
tant, en premier lieu, sur la banque (8), puis, sur
la partie haute ou basse de la mémoire sélection-
née et, finalement, sur I'adresse compléte, I'octet
étant transmis du bus de données au bus
d’adresses pour former la partie inférieure de cet-
te adresse.

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que, dans le module
de température (31), il y a un conditionneur de si-
gnal ayant un nvieau de 0-5 a 0-12 V qui
comprend quatre transistors qui convertissent le
signal arrivant au microprocesseur (18) tout en
adaptant le niveau, transistors qui, avec la résis-
tance (33) dudit module, permettent d’augmenter
la marge de mesurage.

Systéme conversationnel de contréle et de sélec-
tion de Fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que le circuit détec-
teur de panne de réseau (38) comprend fonda-
mentalement un condensateur C1 et un amplifi-
cateur opérationnel OP1 qui permet au micropro-
cesseur (4) d’exécuter certaines instructions lues
dans la mémoire du programme (5) avant d’étre
privé d’alimentation, pour passer a I'état INAC-
TIF.

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant la revendica-
tion 1, caractérisé par le fait que le circuit de
commutation réseau-batterie/batterie-réseau
(39) comprend fondamentalement une batterie
BAT, un condensateur a décharge lente C2, un
amplificateur opérationnel OP2 et un transistor
TR1 qui maintient un certain temps I’alimentation
du MASTER (1), de la RAM (6) et le décodeur (11)
pendant que I'alimentation du réseau se récupé-
re et l'arréte si, au bout de cette période de
temps, cette alimentation n’est pas récupérée.

Systéme conversationnel de contréle et de sélec-
tion de fours domestiques suivant n’'importe la-
quelle des rrevendications qui précédent, carac-
térisé par le fait que la structure revendiquée et
les opérations qu’elle peut réaliser, en plus d’ob-
tenir le contréle complet du four, permettent dans
leur ensemble leur interaction avec I'usager a tra-
vers le clavier de sélection (12) et I'écran de vi-
sualisation (28).
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10. Systéme conversationnel de contrdle et de sélec-
tion de fours domestiques suivant la revendica-
tion 1 et 9, caractérisé par le fait que le systéme
de contréle dispose de moyens qui, a travers I'in-
teraction, actualisent les paramétres de contréle
et de recettes conformément a la sélection du
nombre de rations et du poids ou de la quantité
de l'ingrédient principal que l'usager introduit a
I'aide du clavier, ces actualisations étant visuali-
sées sur I'affichage.
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