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@ Sound generating electronic arrangement as well as a model cooker and a doll’s house incorporating such an arrangement.

@ An electronic circuit arrangement having a first part and a
plurality of second parts which may be connected or coupled
to it. Each second part has the result of introducing an electri-
cal component of a different value to the first part circuit and
‘thereby initiates a particular action or set of actions. in one em-
bodiment of the arrangement it is incorporated in a doli's cook-
er (100) having contacts (110, 111) which are bridged by model
saucepans (113) and introduce particular values of resistance
(114). A microcomputer responds to the different values of re-
sistance to generate output pulses which when ampilified and
reproduced sound like cooking noises or noises associated
with the particular cooking utensils such as the whistle of a
kettle.
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SOURD GENERATING ELECTRCNIC ARRANGEMENT

The present invention relates to a sound generating
electronic arrangement which is particularly suitable for
incorporation in toys such as, for example, accessories
for doll's hoﬁses but which may also be used in other
ways.

In order to add realism to toys and models it has
been proposed to incorporate in them some sound generating
means which whenlenergised produces a sound resembling
that produced by the full scale item when in operation.
However, for small medels of household appliances for use
in doll's houses it would be difficult to prbduce an

adequate sound generator within the space available and

"in addition the cost of the model would be increased

considerably by the addition of the sound generating
means. It is an object of the present invention to
provide anrelectronic arrangement capable of overcoming
this difficulcy.

According to the present invention there is provided
a sound generating electronic a_rangemenf having a first
part and a plurality of alternativé second parts héving
different values of a physical property and which can be
brought separately into electrical asscciation with the
first part so that the physical property introduces an
electrical component of a particular value into the first
part the first part being so arfanged to respond to the

particular value of electrical component introduced by the
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particular second part which is in electrical association
with it to execute one or more operations characteristic
of the particular second part at least one-of which
operations result in the generation of a sound.

The first part may include a microprocessor circuit
and a further circuit arrangement responsive to the value
of the electrical component providc an.input to the micro-
processor circuit representative of that value. The micro-~
processor circuit responds to the input to seléct among
alternative routines in its proéramme. The programme of
the microprocessor may be arranged to generate a
succession of pulses at each of one or more outputs fof
éroducing a particular sound and the microprccessor
circuit may include an amplifier and a loud speaker for
reproducing that sound. The programme may also be
arranged to generate a succcssion of pulses at each of
bne.or other outputs for modulating the amplitude of the
particular sound and the microprccessor circuit may include
gain control means responsive to the other outputs and |
effective to shape the envelope of the particular sound.

In one example of the invention the first part may
be a micropfocessor circuit incorporated in a doll's house
or an item of furniture for a doll's house having a socket
for a plug and the second part may be, for example, a
model reccrd player, food mixer, coffee grindér, vacuum

cleaner or washing machine, having a plug to fit into the
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socket of the first part. The insertion of the plug
into the socket is arranged to cause an eléctrical
component of a particular value to be connected to the
microprocessof to cause it to execute a corresponding
sequence of operations resulting in the output of an
electrical signal to a loudspeaker so that it produces
a sound characteristic of the particular household
implement the model of which is plugged in. For example,
the record player may result in a tune being played, the
food mixer or coffee grinder may result in the generation
of an appropriate whirring or grinding sound and the

vacuum cleaner or washing machine may result in the

appropriate sound for such an implement.

In another example of the invention the first part
may be a model cooker having, for example, a plurality of
simulated heating rings on a hob on which may be placed
model frying pans, pressure'cookers, kettles or saucepans,
and the placing of a pan on a heating ring would result in
the connection of an electrical component of a particular
valﬁe to a microprocessor circuit £o cause it to génerate
the appropriate cooking sound or whistling as from a kettle
or hissing from a pressure cooker. The cooker may also
incorporate an oven having an electrical contact actua£ed
by the insertion of a baking tray to activate a timer and
produce a buzzing sound as fromwan oven timer after a period

of, say, 10 seconds representing the cooking time for a
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model cake or joint of meat in the oven.

In a further embodiment of the invention the:first
part may be a microprocessor circuit associates with
a mechanical locking mechanism and the second part an
item having a particular electrical or magnetic pfoperty
for influencing a circuit connected to-the microprocessor
and causing it to release the lock if an item having the
correct value of electrical or magnetic ptoperty is used
or to produée an alarm signal if an item having an
incorrect electrical or magnetic value ié used.

Eéch second part may have a resistance value which

is characteristic of the particular part so that the

.microprocessor circuit is able to distinguish which second

paft is connected to it and produce the appropriate
response. The measurement of resistance value by the
microprocessor could be performed using the techniques
used for resistance measurement in a digital multi-purposc
meter, that is to say passing a current through the
resisténce to charge a capacitor until the voltage on the
capacitor reaches a threshold value and timing the period
necessary for the threshold value to be reached thus
providing a signal, for example, in the form of a number
in a counter which can be used to select the appropriate
response. Instead of using resistance the second part
could have capacitors of different values which could be

connected to the microprocessor circuit.
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If capacitors of different values are employed then these
could be connected to a resonant circuit to modify its
frequency and the total number of cycles of the'f;equency
counted during a predetermined interval of time used to
provide a measure of the capacitance. In a further
alternative the second part could incorporate a piece of
ferrite material which when placed adjacent to a coil
connected to an oscillator associated with the micro-
processor circuit would alter the frequency of the
oscillatpr so that the identity of the second part could
be indicated by the number in a counter in the manner
similar to that described above. In yet another
alternative the second par£ could consist of an
electrically conductive plate with an insulating cover
of a particular thickness so that when the plate is placed
across two plates lying side by side and connected to an
oscillator circuit it would result in a cabacitance of a
particular value being established between the two plates
and thereby influence the frequency of the oscillator. If

the second part were to consist of a plug for insertion

" into a socket the plug could be provided with pins of

lengths dependent on the nature of the second part so that
when the plug is inserted into the socket a corresponding
value of resistance, capacitance or inductance is set up

in a circuit connected to the microproceséor to select the

appropriate response. .
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Preferably the microprocessor circuit is arranged
to be capable of generating several sounds at the same
time if more than one second part is brought into
electrical association with it. This may be aéhieved
by the use of a scanning program in the microprocessor
to enable it to identify two or more second parts at
substantially the same time and respond accordingly.

The first part may be arranged to produce a visible
output in addition to a sound oﬁtput. Thus, for egample
where the first part is a model cooker a red light
emittine diode could be arranged under each heéting ring
on the hob so that the diode emits red light when a pan
is placed on the particular ring thereby simulating a red
hot ring on the hob. | |

Instead of a microprocessor circuit being used to
identify which second part is placed in electrical

association with it and then to prcduce an appropriate

response ircluding the generation of a specific sound,

there may be provided a circuit including components such
as a counter, an integrator and an oscillator dedicated
to the particular tasks required. In such an arrangement
the sounds could be generated by means of a counter

sequentially and cyclically reading from a selected block

of addresses of a read-only memory in which are stored

samples obtained from the particular sound required.
The first part may be arranged to switch to a

quiescent state after it has produced one cr more responses

wr
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to one or more éecond parts which have been kept in
electrical association with it for a predetermined time,
say 30 seconds, without change. This is of particular
value in saving battery power where the invention is
embodied in a toy since a child might forget that the
toy had- been activated and leave it in that state for
some time.

In order that the invention may be fully understood and
readily carried into effect it will now be describad with
reference to the accompanying drawings, of which:

FIGURE 1 is a diagram showing the general arrangement
of a model cooker in which an embodiment of the invention
may be incorporated{

FIGURE 2 shows partly in cross-section a model
codking utensil on a heating ring of the model cooker
of Figure 1;

FIGURE 3 is the circuit diagram of an embodiment
of the invention suitable for incorporation in the
model cooker of Figure 1

Figure 4 is a flow Jdiagram showing part of
the operation of the circuit of Figure 3;

Figure 5 shows an alternative arrangement
for sensing the different types of cooking utensils

which may be placed on the cooker of Figure 1
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Figure 6 is thes circuit diagram showing

how the arrangement of Figure 5 might be used;

I

Figure 7 shows another alternative arrangsment

for sensing the different types of cooking utensils;

-5 Figure 8 is the circuit diagram showing

how the arrangement of Figure 7 might be used;

Figure 9 is a diagram showing how a plug.
pin could be used to provide a resistance depending

on the length of the pin: and

10 Figure 10 is a block circuit diagram of

an alternative to part of the circuit of Figure 3.
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Figure.l shows an embodiment cf the invention in

.the form of a model cooker which is arranged to produce

cooking noises, that is to say noiseé either of the
cooking process where such occur or soundg associated
with the cooking process such as the hissing of steam
escaping from a pressure cooker or a sound or a cooker
timer alarm, which sounds are associated with cooking.
The cooker has a casing 100 incorporating an upper
grill/oven 101 and a lower oven 102 together with four
heating rings 103, 104, 105 and 106 on a hob. An on/off
switch 107 is- located on the hob next to the rings.-
Imitation control knobs are moulded on the casing 100.

A grille 108 is moulded into a flank of the casing 100
to permit sound from a loudspeaker located within the
casing to escape. The lower oven 102 has formed in its
sidewalls grooves 109 for receiviné a shelf or a baking
tray on which model food can be placed. The upper
grill/oven 101 may also be provided with such grooves.
Switches may be provided within the ovens 101 and 102
responsive to the insertion of a shelf or baking tray
or even an item of food to be cooked to provide a signal
for operating a light representing the heating element
for the oven being switched on and it may also be used
to initiate a process in the electronic circuit arrangement
incorporated within the cooker to produce a timer alarm
after a predetermined interval'of time, for example

10 seconds. Taking the ring 103 as an example, the
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rings 103 to 106 all being of the same form, this is

.provided with two raised electrical contacts 110 and 111

and a pillar 112 of insulating material and of the same
height as the contacts 110 and 111. The éontacts are
connected to the electronic circuit arrangement within
the cooker in a manner to be described later.

Figure 2 shows a pan 113 placed on the hob 103
and resting on the contacts 110 and 111 and the pillar 112.
These three points of support for the pan ensure that
it rests firmly on the contacts 110 and 111 and can make
good electrical connection thereto. In this embodiment
of the invention the pan 113 is provided with a resistive
coating 114 over the recessed underside of the pan so
that when the pan is placed onthe ring 103 a particular
value of resistance connects the contacts 110 and 111l.

Four alternative models of cooking utensils are

available for placing on the rings 103 to 106, and each

model utensil has a recessed base of the type shown in
Figure 2 and a resistive coating on that base which
connects with the two electrical contacts of a ring when
placed on the ring. The resistance set up between the

contacts by the placing of the utensil on the ring is

- different for the different model utensils, and this

difference in resistance value is used by the electronic
circuit arrangement within the cooker to select which
sound is to be produced by the loudspeaker. For example,

the placing of a model frying pan on .a ring may result

in the emission of a hissing and spitting sound mimicking
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the sound of frying. The placing of a model saucepan on

a ring would result in the generation of a bubbling sound

‘together.with an occasional hiss representing the

spillage of water onto a hot ring. The model pressure
cooker would result in an intermittent or wavering
hiss representing therescape of steam through the pressure
control valve. The kettle would result in the generation
of a bubbling noise followed by é whistle rising in
frequency. The circuit may also be arranged to produce
a whistle varying in frequency when the kettle is
removed from a ring. Preferably the circuit arrangement
is such that it can respond simultaneously to the
presence of two or more utensils on the hob to produce
a combination of the sounds. |

The model cooker shown in'Figure 1 may also
incorporate a light emitting diode or other red light
emitting device in each of the rings on the hob so fhat
when a cooking utensil is placed on the ring a red glow
is produced beneath the utensil representing a red hot
heating elemcnt. The upper grill/oven may be arranged
to support a rotatable shaft representing a rotisserie
and an externally accessible wheel may be coupled to
the shaft to enable the shaft to be rotated.

Referring now to Figure 3 which shows the circuit
diagram of'the electronic circuit arrangement incorporated
in the model cooker shown in Figure 1, this circuit may

be formed on a single printed circuit member mounted
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within the casing 100 of the cocker together with a battery
for operating it and a loudspeaker for producing the sound;
the loudspeakef may, if desired, be mounted separately
from the printed circuit member. The circuit is.powered

by a 9 volt battery 1 which is connected to the circuit

by means of a switch 2 represented in Figure 1 by the

item 107. The switch 2 is connected through a reverse
polarity protection diode 3 to a conductor 4; The other
terminal of battery 1 is connected to a zero volt‘
conductor 5 so that the 9 volts of the battery appear
between~ the conductors 4 and 5. A light emitting diode 6
is.connected in series with a resistor 7 from the
conductor 4 to the conductor 5 to provide an indication
when the switch 2 is on. The conductor 4 is-connected
through a three terminal voltage regulator 8 to a
conductor 9 so that a regulated 5 volt supply appears

on the conductor 9. A capacitor 20 connected from the
conductor +9 to the conductor 5 acts as a reservoir

and to decounle the conductor line.

The main component of this circuit is a micro-
computer 11 which in this example is of the type PIC 1655
manufactured by the General Instruments Microelectronics
Corporation. The component 1l has 28 terminals,
| respectively labelled Pl to P28, of which terminals
Pl1, P2 and P3 are connected to the conductor 9, P4 and PS
are connected to the conductor 5, P6, P7> P16, P17, P24,

P25 and P26 are not used, and the remainder will be
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referred to in the following description. To facilitate

understanding of the operation of the circuit it should be

borne in mind that terminals P6 to P9 correspond to the
four stages of a four-bit input register,-terminals P10
to P17 correspond to the eight stages of an eight-bit
output register, and terminals P18 to P26 correspond to
the stages of an eight-bit input/output register, which
in the present example is used as an output register only.
Other features of the PIC 1655 microcomputer to which
reference will be made are the fact that it has a built-in
clock generator, a program read—on}y memory containing
512 words each of 12 bits in which the program to be
executed by the microcomputer is stored, a terminal (P28)
for effecting the power up reset and a real time clock
counter for timing operations.

The electrical contacts of the four hobs 103 to 166
of Figure 1 are represented in Figure 3 by the letters

A, B, C and D, and one contact of each of these hobs is

connected to the terminal 9 through a respective resistor 12,

13, 14 or 15. The other contacts cf these hobs are
connected to the contacts P10 to Pl3 respectively of

the component 11 and are also connected via respective

- diodes 17 to 20 to the. terminal P9 of the compcnent 11l.

For reference purposes resistor 16 is connected from the
conductor 9 to the terminal P14 of the component 11 and
also through a diode 21 to the terminal P9. The terminal

P9 is directly connected to the terminal P15 of the
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component 11 and to the zero volt conductor 5 through a

capacitor 23 in parallel with the resistor 22. Lights

24 and 27 respectively for the lower and upper oven %
compartments of the model cooker are connected in

series with switches 26 and 28 respectively from the
conductor 4 to the conductor 5. A resistor 25 is connected
in parallel with the lamp 24 and. the. junction of the
terminal P26 with the lamp 24 is connected to the

terminal P8 of the component 1l1. Terminals P20, P19 and
P18 of the component 11 are connected,through resistors

29, 30 and 31 énd 32 in series to a conductor 35. The
junction of the resistors 31, 32 is connected to the
conductor 5 through a capacitgp 33 and a capacitor 34

is connected in parallel with the resistor 32. A p-n-p
transistor 36 is connected with its emitter-collector

path joining the conductor 35 to the conductor 5. The

base of the transistor 36 'is connected to a conauctor 37
which is connected to a resistor 38, and resistor 39,

diode 40 and diode 41 respectively to the terminals

P23, P22 and P21 of the component-ll. These three
terminals are also connected through respective

resistors 42, 43 and 44 to the conductor 9. The conductor
35 is connected via a capacitor 46 and resistors 47 and

48 in series to the conductor 5. The junction of the '
resistors 47 and 48 is connected to an input of an
integrated circuit amplifier 49, the other input of which 5

is connected to the conductor 5. The amplifier 49
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is connected to receive its power supply from conductors
4 and 5 and produce an output which is applied via a
capacitor 50 tb a loudspeaker 51. A tone control circuit
consisting of capacitor 52 in series with the fésistor 53
is connected from the ocutput of the amplifier 49 to the
conductor 5. The conductor 4 is provided with a
decoupling capacitor 54 to prevent spurious noise signals
being transmitted via the power supply conductor 4 to
the amplifier 49. The internal clock generator of the
component 11 is connected so that its frequency can be
set by eomponentsconnected to the terminal P27-and these
components consist of a variable resistor 57 in series
with a fixed resistor 58 connected from the conductor 59
to the terminal P27 and the capacitor 59 connected
from the terminal to the conductor 5. The power up
reset is provided by resistor 55 in series with capacitor
56 connected from the conductor ¢ to the conductor 5,
the junctien of the components 55 and 56 being connected
to the terminal P28 of the component 11.

The values and outpﬁt numbers of the components

are given in the following table:



13.
la.
15.
1l6.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

9 volt battery
switch
1N4001

light emitting diode

1 %Q
78L05
0.047 pF
PIC 1655
2k 7Q

2% 70

2k 78
2%7Q
18%Q
1N4148
1N4148
1N41 48
1N41.48
1N4148
220 kQ
0.047‘uF
lamp

10 - 100 xQ
switch
lamp
switch
180 kQ
39 kQ

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
a1.
42.
43.
44.
45.
46.
a7.
48.
49.
50.
51.

=S

e

53.
54.
55.
56.
57.
58.
59.

0018237

39 kQ
12 kQ
0.22 puF
0.01 uF

BC 212
330 @
18 k9
1N4148
1N41 48
10 kQ

- 3k9Q

3koQ

220 pF

1 pF

33 kQ

10 kQ

LM386N

220 pr

SQ loudspeaker
22 nF

10Q

33 pF

560 k9

0.1 pF

10 ké variable
690

47 pF

-
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In the operation of the circuit shown in Figure 3,

‘when the switch 2 is closed, assuming that the battery 1

is connected in the correct polarity, the light emitting
diode 6 emits light to indicate that the circuit is on.
The woltage across the capacitor 56 rises relatively
slowly so as to maintain the terminal P28 at a low
potential for at least 20 milliseconds after the power
supply has been applied to the component 11, thus resetting
the program counter within the component 11 to its maximum
value so that it is ready to start the program from the
beginning. The components 57, 58 and 59 are chosen so
that the clock generator runs at about 250 kHz. Until a
resistor is connecﬁed to bridge one of the pairs of
contacts A, B, C and D (as a result of a model utensil
being placed on one of the rings 103 to 106 - Figure 1),
or the switch 26 is closed (resultiné from the insertion
of a baking tray into the lower oven 102 - Figure 1),

no sound is produced from the loudspeaker 51 because

no output appears at any of the terminals P18 to P23.
However, the program in the component il is running at
this timé and results in the terminals P10, Pll, P12, P13

and Pl4 becoming "high" for about 1 millisecond each

. in succession. In between one of the terminals P10 to Pl4

becoming high and the next of those terminals in the
sequence becoming high, the terminal P15 is held "low".
Disregarding for the moment the effect of the terminal P15

and with no utensil on any of the rings, current can flow
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from the conductor 9 into the capacitor 23 only wvia the

“resistor 16 and only for the 1 millisecond period during

which the terminal P14 is high. The values of the

resistor 16 and the capacitor 23 together with the output

current from the terminals P14 and P15 of the component 11

result in the voltage across the capacitor 23 rising

from zero to above 2.4 volts, corresponding to the high

threshold of the component 11 within about half a milli-

second. The program in the component 11 starts the

internal real time counter when the terminal Pl4 goes

high and the value registered by this counter when the

terminal P9 goes high is read from the counter and used

as a reference value.

It will be appreciated that the

total registered by the counter represents the time taken

for the capacitor 23 to charge from zero volts to

2.4 volts. The reference value is required because of

variations in component values which would render the

.identification of utensils placed on the hobs less

accurate. The values of the resistances provided by the

utensils when placed on the rings are different for the

different utensils and all are less than the resistance

of the resistor 16 by more than the value of any of the

. resistors 12 to 15, all of which are equal. Therefore,

the time taken for the capacitor 23 to charge to 2.4 volts

is shorter than half a millisecond when one of the

terminals P10 to P13 is high and a utensil is placed

on one of the rings.

Suppose a utensil were placed on

-

2
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the ring A, then when the terminal P10 is high current

i

will flow from the conductor 9 through the resistor 12

to the base of the utensil and the diode 17 to charge the
capacitor 23. The program is arranged to store totals
counted by the real time counter from the start of the
interval for which the terminals P10 to P14 are high and
lasting until the voltage on the capacitor 23 reaches

2.4 volts, i.e. the high threshold voltage. These totals
are subjected to correction in response to the reference
value derived from the current flowing through the
resistor 16, which correction may be achieved Ey
subtracting the totals resulting from each of the four
rings A, B, C and D from the reference value. The digits
of lower significance of the differences so produced

may be neglected to allow a certain tolerance. in the
values and the remaining digits are checked with a table
of values stored in the computer program so as to
identify which utensil or utensils are placed on the
cooker. The information relating to utensils on the
cooker may be stored in a single register by lis in
particular digit places of the register and the program
may be arranged to refer to these digits using a
conditional jump operation.to include or exclude parts

of the program which result in the generation of sounds

appropriate to the utensil.
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In a similar way the input applied to the terminal

P8 of the component 1l determines whether or not the lower

‘oven is in use and whether the oven timer program

is to be executed or not. The insertion of a baking
tray into the lower oven causes the closure of the
switch 26 which causes the lamp 24 to' light up and the
voltage applied to the terminal P8 to become low, that
is to say less than 0.65 volt. The information as to
whether the oven timer rdutine is to be executed
may be stored as a 1 in the same register as stores
the information as to which ufensils are onrthe hob
of the cooker.

The sound generation outputs from the componenf
11 f£all into two groups. The outputs from terminals
P18, P19 and P20 form the sounds themselves by the
generation of 1's and 0O's at the outputs, the 1l's being
produced at frequencies cqrresponding to the particular
55unds required. The capacitors 33 and 34 serve to
smooth the ocutput from the terminal P18 so as to
produce a more tone-like sound. ?he output at the
terminal P19 being connected to the conductor 35 throﬁgh
a resistance of relatively low value prowides a louder
sporadic sound, for example like crackling, and the output
from the terminal P20 being connected to the conductor 35
through the resistor 29 of relatively larger value
produces a background noise which may take the form of a

hissing resulting from a random selection of relatively high
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frequenciés produced by the pulses at the terminal

P20. The outputs from the terminals P21, P22 and P23

are uSed.to perform envelope shaping of the signals
generated at'the conductor 35 by producing a volfage
across the capacitor 45 which controls the resistance
of the emitter-collector path of the transistor 36.

If the transistor 36 is of high resistance then there

is substantially no attenuation of the signal on the
conductor 35; on the other hand, if the transistor 36

is of low resistance the signal on the conductor 35

is heavily attenuated. ‘The output at the terminal P23
of the component 11 being connected to the capacitor 45
through the resistor 39 produces a relatively sléwly
varying voltage going positively or negatively on the
capacitor 45 depending on whether the output at the
terminal ?23 is a 1 or 0. The output at the terminal P22
when low draws a large current from the capacitor 45

if it is sufficiently positively charged and reduces

the positive charge relatively rapidly. In a similar way
when the output at the terminal P21 is high the voltage
on the capacitor 45 becomes positive relatively rapidly.
It is therefore possible to use outputs on the terminals
P21, P22 and P23 to effect both slow and rapid changes
in the voltage on the capacitor 45 and to provide
corresponding amplitude control of the signal on the
conductor 35. The signal resulting from the outputs

on the terminals P18 to P20 as modulated by'the outputs

on terminals P21 to P23 is amplified by the amplifier 49
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and reproduced as corresponding sounds by the loudspeaker

. 51.

The program stored in the component 11 will
include a number of sub-routines resultiﬁg in the
generation of pulses at the terminals P18 to P23 to
produce the cooking sounds required. The sub-routines
are selected in response to the'type of utensil placed
on the hob of the cooker and whether or not the lower
oven is in use, using, for example, conditional
jump instructions.

It should be noted that the particular micro-
computer suggested for the component 11, the PIC 1655,
has instructions for manipulating single bits.which are
particularly useful in producing pseudo-random intervals
between puises applied to the termipal P20, for example,

to produce a hissing sound. It should be borne in mind

that a relatively high frequency of pulse repetition

at the terminal P20 will result in a louder sound

being produced (at a higher frequency) than a low rate

of repetition of pulses will produce (at a lower frequency).

Modif ications may be made to the circuit of
Figure 3 to suit alternative uses for the arrangsment.
In addition, other types of microcomputer or micro-
processors than the PIC 1655 could be used. Although
the microcomputer could de used to actuate a red light
under a pan placed on the heating ring to simulate

a red hot ring, a simpler arrangement would be to mount

-
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the pillar 112 cn a microswitch so that the weight of a
pot or pan on the ring would actuate thz switch and thereby
energise a lamp connected in series with it. Such an

arrangement would not provids a gradually increasing

energisation of the lamp which could be achieved in response

to an output of ths microcomputer which would simulate
the slow heating up of the ring.

Figure 4 is a flow diagram showing the scanning
of the rings A, B, C and D by the microcomputer 1ll. It
should be noted that the count obtained for the resistance
connected to the ring N is subjected to the correction
in response to the reference value obtained via the
contact Pl4 of the microcomputer 11 before comparison
of the corrected value with the four thresholds. Clearly
if more or fewer types of pan than four are to be used
in conjunction with the cooker, the number of thresholds
would be modified correspondingly to provide the necessary
distiﬁction batween the types of pan. The flags set in
response to ths thresholds are the"ones“stored in the
particular single register referred to above and would
be used in conjunction with conditional operations to
determine the routinss of the program which are performad
and therefore the noises produced and possibly also the

light outputs.
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Figure 5 shows an alternative to the resistive
sensing method described above with respect to Figures
1, 2 and 3 and shows the use of an electrically conductive
plate 201 which may be incorporated in or formed by a
part of model pot or pan. Tne plate 201 is covered by
a thin film 202 of dielectric matexrial. Either the area
of the plate 201 or the thickness'of the film 202 or
both is wvariable from one type of pan to another. Tne
heatiﬁg ring itself is provided with two D--shaped plates
203 and 204 so that when a pan is placed on the ring
a capacitance is set up between two plates the value of
which depends on ths area of the plate 201 and the
thickness of the dielectric f£ilm 202. This vafiation
in capacitance may be used as shown in Figure 6 to
vary the resonant frequency of an LC circuit and therefore
the output frequency of an oscillator.
In Figure 6 an oscillator 205 includes a resonant
circuit formed by an inductor 206 and capacitor 207
formed as shown in Figuare 5 by the placing of a mod=l
pan on a ring of the cooker. Although there would be
some variation in capacitance with an alignment of tha
plate 201 with thé plates 203 and 204 on the cooker,
it can be arranged that the variation between the
capacitance characteristic of individual pans 1is greater
than the capacitance variation resulting from misalignment
of thz pan, for example by making the D--shaped plates

203 and 204 of much smaller size than the pla%e 201.
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The output of ths oscillator 205 would be applied tc a
counter which may be incorporated in a microcomputer

so that the nuﬁber of cycles of the oscillation which
occurred during a predetermined period of time Qould be

counted and thereby prowide an indication of the

~identity of the pan.

Figure 7 shows another alternative method of
sensing the idantity of the utensil in which the ring

on the hob is provided with a flat coil 210 and the

.utensils have pieces of magnetic material 211 incorporated

in theil bases so that when the utensil is pléced on
the ring the inductance of the coil 210 is varied
accordingly. Preferably the magnetic material is a
ferrite.

Figure 8 shows how the wvariation in the inductance
of th2 coil 210 would be used to adjust the resonant
frequency of a resonant circuit connected to an oscillator.
An oscillator 212 has a resonant circuit formed by th=z
coil 210 of Figure 7 and thz magnetic material 211 which
is represented ﬂiagrammatically in Figure 8 by & block 215.
The variation in resonant freéaency resulting from the
placing of the utensil on a ring would appsar as a change
in the output frequency of the oscillator 212 and zould
be measured by ths counting technigue described above
with reference to Figure 6.

The oscillators 205 (Figure 6) and 212 (Figure 8)
will produce outputs of much higher fregquency when no pan

is placed on the ring and the counter may be arranged to
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disregard counts in excess of a certain threshold wvalue

. as an indication that there is no utensil on the ring.

The invention may also be embodied in a doll's
house or an item of furniture for a doll's house provided
with a socket for a plug. The first part of the
electronic circuit arrangement would be embodied in the
doll's house or the item of furniture and the second
part in this instance would comprise é model domestic
appliance having a cable with the plug on the end which
may be plugged into the socket.r In one example of this
embodimant of the invention the pins of the plugs of

different appliances are of different lengths, and

this difference in length is used by the first part to

identify which appliance is plugged in. One manner

in which this could be achieved is illustrated in
Figure 9 which shows part of the wall of the doll's
house or of the item of furniture at 220 having two
holes 221 and 222 for receiving the pins 223 and 224

of a model plug 225 connscted by cable 228 to a model
dowestic appliance not shown. Attached to the wall 220
is a variable resistor 227 having an arm 228 mounted on
a shaft, which arm is biassed by a spring 223 towards
the hole 222 in the wall 220. When the plug 225 is
inserted into the socket formed by the holes 221 and 222
in the wall 220, the pin 224 projects through the wall
and rotates the shaft of the variable resistor 227 to

an angle dspendent on the length of the pin 224, thereby
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setting up a fesistance between the terminals 230 and 231

of the variable resistor 227 which may bs used as

described above to identify the appliance which has

been plugged in and prodace the corresponding sound.
Clearly other physical dimensions could bz used

in place of the length of the plug pins to idsntify

which plug is inserted and these ‘different dimensions

could bz used in a manner similar to that described

with reference to Figure 9 to produce a resistance

which depends on the magntiude of the particular
dimension. Instead of a variable resistance a variable
capacitor or inductor could be used, the inductor
employing a suitabie ferrite slug which is moved

in response to the varied dimension of the plug.
Instead of rotary variable components rectilinear
components could be used.

Figure 10 shows in block diagrammatic form an
alternative to the circuit of Figure 3 which uses specific
components in place of the micr&cﬁmpater. The circuait
of Figure 10 operates i response to a single resistive
input instead of four such inputs as does the circuit
of Figure 3. 1In Figure 10 current from a supply condactor
250 is applied to a terminal 251 on a heating ring of a
model cooker. The ring has a second terminal 252. The
terminals 251 and 252 are bridgedrby the resistive base
of a mod=l pot or pan represented by the component 253.
The terminal 252 is applied to one input of aﬂcomparator

254 and through a resistor 255 to a second iﬁput of the



10

15

20

25

.o 0018237 -

~

comparator 254. This second input of the comparator 254

is connected through a capacitor 256 to earth. The

f
[

capacitor 255 is shunted by a resistor 257 and a switch
258. The output of the comparator 254 is épplied to the
input of a bistable 259 of which the Q output is applied
to a start input of a counter 260 and the Q output is
applied to a reset input of the counter 260 and to control
the switch 258. The second input of the comparator 254
is also applied to a Schmitt trigger circuit 261 ths output
cf which is applied to a stop input of the counter 260
and to a read control input of a threshold and selector
circuit 262 which receives as inputs signals corresponding
to the count achieved in the counter 260. The counter 260
countspulses from an oscillator 263 and the output of thsa
selector 2562 is applied to a sound generator 264. The
output of the comparator 254 after inversion by the
inverter 265 is applied to stop the generétion of sound
by the genérator 264.

In the operation of Figure 10 unless a pan is on
the ring no current flows through ths resistor 255 so
that the compérator 254 pfoduces a zero cutput with the
result that the generator 264 is prevented from producing
a sound. Wnen the pan is placed on the ring current
flows through its resistive base 253 and the resistor 255 :
to charge the capacitor 255. When the voltage on the
capacitor 255 reaches threshold value the Schmitt trigger

261 produces an output signal. The curxrent through the

resistor 255 causes the comparator 254 to produce a 1 output
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which sets the bistable 259 so thét its Q output causes

&

()

the counter 260 to start counting pulses from the oscillator

263. This counting process is stopped when “he Schmitt
trigger 261 produces its output so that the count registered
in the counter 260 corresponds to the time taken for the
capacitor 255 to be charg=ed to the threshold valus which is
clearly dependent on the value of the resistor 253. The
count record=d in the counter 260 is transferred to ths
threshold and selector circuit 262 which compares the
count with the threshold values and produces an output
indicating what type of pan is placed on the ring, which
indication is applied to the sound gensrator 264 to cause
it to produce a sound appropriate to the particular pan.
The sound gesnerator 264 continues to produce the sound
until the pan is removed when the bistable 259 reverts to
the 0 state producing an output on its Q output which
resets the counter 260 to zero and causes the switch 258
to short-circuit ths capacitor 255,thereby discharging it.
The purpose of the resistor 257 is to provids a continuaous
small current through the resistor 255 as long as a pan

is on thz ring so that thz comparator 254 produces a 1

output for the whole of this period and maintains the

- output from the sound g=nesrator 264.

The circuit of Figure 10 could be modified to
respond to inputs from a plurality of rings using a
maltiplexing switch at the input to the circuit, that

is to say at the first input to the comparator 254.
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Although ths invention has bzen described with respect
to specific embodiments in the form of toys, the invention
could be applied to, for example, a burglar alarm arrangem=nt
in which ths first part is associated with a lock and the
second part forms the whole or part of a key for releasing
the lock. The first part of the circuit may be arranged to
respond to a correct key by releasing the lock or enabling
the lock to be released by the key and to respond to an
incorrect key by sounding an alarm and preventing the lock
from being released. '

Other methods of sensing thz identity of a'utensil (or
other second part) could used. For example, electrically
conductive regions of differing - canductivities or dimensions
could & incorporated in the utemnsils, and responses obtained
from these using a technique employed in a metal detector.
One such technique relies on the reduction in the inductanée
of a coil carrying a high freguency alternating current when
a non-ferrous conductor is brought into the field of the coil:
the circuit of Figure 8 could be used in this case. Another
technique makes use of the unbalancing of the coupling of a
high freguency signal from a transmitter coil to a receiver
coil due to tha distortion of the field of the transmitter
coil by the electrical ccnductor. In yet another sensing
method, each utensil (or other second part) includes a
resonant circuit tuned to a particular frequency which,
when placed on a ring of the cooker, (or electrically
associated with the first part in soms other way) is linked
to an oscillator causing it to oscillate at the particular
frequency which can then be ascertained as described above

with reference to Figure 6.

[
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WHAT IS CLAIMED IS:
1. A sound generating electronic arrangement having

a first part and a plurality of alternative second parts

. having different values of a physical property and which

can be brought separately into electrical association with
the first part so that the physical property introduces an

electriéal'éompqnent of a particular value into the first

part, the first part being so arrangédﬁté respond to the

. . . . t
particular value of electrical component introduced by

the'particular second partrwhich is in electrical associ-
ation with it to:ekecute one 6f more operafibhs characteristic
of therparticular'second part, at ieast one of which
operations result in the generation of a sound.

2. An arrangement according to claim 1 wherein the
first part includes a microprocessor circuit and a further
circuit arrangement responsive to the value of the
electrical component to provide an input representative

of the value to the microprocessor circuit to select

among alternative routines in a program of the
microproceséor.

3. An arrangement accarding to claim 2 wherein the
program of the microprocessor is arranged to generaté a
succession of pulses at each of one or more outputs

for producing a.particular sound and the microprocessor
circuit includes an amplifier and a loudspeaker for

reproducing the particular sound.
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4. An arrangement accarding to claim 3 wherein the

z

program of the microprocessor is arranged to generate

a succession of pulses at each of one or more other
outputs for modulating the amplifude of the par&icular
sound and the microprocessor circuit includes gain control
means responsive to the other outputs and effective

to shape the envelope of the particular sound.

5. An arrangement according to claim 2, 3 or 4 wherein
the first part can be associated with a plurality of second
parts simnltansously and the further circuit is responsive
to the Values of the electrical component intrSduced by
the plurality of second parts to apply corresponding
inputs to the microprocessor circuit, the program of the
microprocessor being arranged to scan those inputs and
produce approp£iate routine selection signals.

6. An arrangement according to claim 5 wherein the
microprocessor circuit includes a further input which
when enerdized causes the operation of a particular
further routine in the program of the microprocessor.

7. An arrangement accarding to any prcceding claim
wherein the second parts include resistors of different
value which are connected to the first part when the
second parts are electricglly associated Witﬂ it.

8. An arrangement according to any of claims 1 to 6
wherein the second parts include capacitors of different
value which are connected to the first part when the

second parts are electrically associated with it.
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9. An arrangement according to any of claims 1 to 6

19

wherein the second parts include electrically condictive
plates and the.first part includes two plates side by side
so that when a second part is eléctrically asséciated
with the first part there is produced a capacitance of

a particular value bstween the side by side plates.

10. An arrangement according to any of claims 1 to 6
wherein the second parts include pieces of magnsatic
material such as ferrite and the first part includes a
coil to which the magnetic material of a second part is
placed w.djacent when the particular second paft is
electrically associated with the first part.

11. An’ arrangement according to any of claims 1 to 6 -
wherein the second parts include elements of different
dimsnsions and the firsf part includes means responsive
to the dimension of the element of second part in
electrical association with the first part to adjust

the valuesocf tﬁe electrical componznt of the first part
correspondingly.

i2. An arrangement according to claim 11 wherein the
electrical component is a variable resistor ths slider
of which is moved by ths element of the second part
when in electrical association with the first part.

13, An arrangement according to any of claims 1 to 10
wherein the first part is embodied in a model cooker, the
second parts are embodied in model cooking utensils and
the second parts are brought into electrical association

with the first part by being placed on heating rings on
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the hob of the cooker, thereby to cause the first part to

4

produce a sound characteristic of the utensil or utensils
blaced on the hob when in use.

14. An arrangement accordingy to claim 13 wherein each
heating ring on thes hob of the modsl cooker has two spazed
electrical contacts, the spacing being the same for all-
the rings, and each model utensil has a layer of resistive
material beneath its base, the résisfive material beneath
the bases of different utensils being arrangsd to s=t up
different resistance values between the two contacts when
contacted thereby.

15. An arrangement according to claim 13 or 14 wherein
the model cooker includes an oven with a switch actuable
by a shelf or baking tray when slid into the oven to
activate a timer circuit or program which produces a
simulated timer alarm sound after a predetermined
interval of time.

16. An arrangement according to claim 11 or 12 wherein
the first part is embodied in a doll's house or an item
of furniture for a Joll's house, the first part including
a socket for a plug, the second parts are embodied in
model domestic appliances having plugs with a prong or
prongs of different length for the different appliances,
and the socket includes means responsive to thes length

of the prong or prongs of an inserted plug of an appliance

to cause the first part to generate a sound resembling that

of the particular appliance when in operation.

(4

a
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17. An arrangement accoxding to any of claims 1 to 12
- wherein the first part is embodied in a lock, a second
part is embodied in a key for the lock, and the first
part is such that when the correct key is usad the lock
is released but-if an incorrect key is used an alarm
signal is produced. ‘

18. A sound generating electronic arrangemenf
substantially as described herein with reference to
Figures 3 and 4 of the accompanying drawings or modified
as described with reference to Figures 5 and 6,

7 and 8 or 10.

19, A model cooker incorporating an arrangement
according to any of claims 1 té 10 or 18, substantially
as described harein with reference to Figures 1 and 2

of the accompanying drawings.

20. A doll'*s house or an item of furniture for a
doll's house with model domestic appliances incorporating
an arrang=ment according to any of claims 1 to 6, 11,

12 or 18, substantially as describzd herein with reference

to Figure 9 of the accompanying drawings.
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