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(54) Analog clock for household appliance, in particular for oven

(57) A clock (1) for household appliance is disclosed,
comprising: hands (L1, L2) to tell the time, a stepping
motor (M) to actuate said hands, icons (I1-I5) to indicate
clock functions, a switch (SW) to control the switch-on/off
of the appliance according to a time period set by the
user, a microcontroller (MC) connected to the stepping

motor (M), icons (I1-I5) and switch (SW) to control the
operation of these devices, buttons (T1, T2, T3) connect-
ed to the microcontroller (MC) and actuated by the user
to select and control the clock functions, and a power
supply (A) connected to the mains to power said micro-
controller (MC).
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Description

[0001] The present patent application for industrial in-
vention relates to an analog clock, in particular for oven.
[0002] Kitchen ovens are normally provided with tim-
ers shaped as a knob that are actuated by the user to
set the cooking time. Once the cooking time has elapsed,
the timer actuates an acoustic alarm that informs the us-
er.
[0003] Digital clocks are known with display and pro-
gramming buttons that allow for displaying the current
hour and setting a delayed programming.
[0004] However, it must be considered that in design
"old style" kitchens a digital clock with display has a neg-
ative aesthetical impact, whereas analog clocks are
much requested. Moreover, traditional old users are not
very familiar with digital clocks and are quite reluctant to
use programming.
[0005] These types of timers with hands have the fol-
lowing drawbacks:

1) they do not allow for delayed programming of the
cooking cycle, unless additional hands are used in
addition to the clock hands;
2) they do not allow for exact programming with 1
minute resolution of the delayed starting time of the
cooking cycle (normally a third hand is used to indi-
cate the start of the cooking cycle on the scale with
maximum 12 minute resolution and maximum 11.5
hour delay).

[0006] Moreover, these types of clocks with hands
have very high energy consumption and generally do not
comply with the rules on energy consumption of the
household appliance in stand-by mode.
[0007] The purpose of the present invention is to elim-
inate the drawbacks of the prior art by disclosing an an-
alog clock, in particular for oven, with a good "old style"
aesthetics with hands and at the same time able to im-
plement functions to set the duration of the cooking cycle,
set the start and finish time of the cooking cycle and set
the minute minder function exclusively based on the
hands of the clock with 1 minute resolution.
[0008] Another purpose of the present invention is to
disclose such an analog clock with functions that can be
intuitively implemented by the user.
[0009] Another purpose of the present invention is to
disclose such an analog clock that guarantees low ener-
gy consumption when the oven in stand-by mode.
[0010] These purposes are achieved by the present
invention, the features of which are claimed in the inde-
pendent claim 1.
[0011] Advantageous embodiments are disclosed in
the dependent claims.
[0012] Additional characteristics of the invention will
become evident from the detailed description below,
which refers to a merely illustrative, not limiting, embod-
iment, as shown in the enclosed figures, wherein:

Fig. 1 is a front view of the clock of the invention;
Fig. 2 is a rear view of the clock of Fig. 1;
Fig. 3 is a block diagram of the various components
of the clock of the invention;
Fig. 4 is a detailed electrical diagram of the control
system of the clock of the invention;
Fig. 4A is an enlarged view of a detail of Fig. 4, show-
ing the power supply and the zero-crossing circuit of
the clock of the invention;
Fig. 4B is an enlarged view of a detail of Fig. 4, show-
ing the control switch of the oven and the alarm of
the clock of the invention;
Fig. 4C is an enlarged view of a detail of Fig. 4, show-
ing the buttons, icons and stepping motor of the clock
of the invention.

[0013] The figures describe the clock of the invention,
which is generally indicated with numeral (1).
[0014] Referring to Figs. 1 and 2, the clock (1) com-
prises a basically disc-shaped central body (2) where an
hour hand (L1) and a minute hand (L2) are mounted. The
hands (L1, L2) are coupled in such a way that 360° ro-
tation of the minute hand (L1) causes 30 rotation of the
hour hand. The hands (L1, L2) are rotated by a stepping
motor (M). For example, the stepping motor (M) can be
connected only to the minute hand (L2) in such a way to
give it 6° rotation every minute. The stepping motor (M)
comprises two shafts: one for coupling of the hour hand,
and one for coupling of the minute hand. The shafts of
the motor (M) protrude from the back of the central body
(2).
[0015] The front side of the central body (2) is provided
with five icons in peripheral position: clock icon (I1),
switch-on icon (I2), a switch-off icon (I3), alarm icon (I4)
and manual operation icon (I5).
[0016] Around the central body (2) a peripheral body
(3) with toroidal shape is mounted. On the peripheral
body (3) three buttons are mounted on the right-side of
the central body (2): time increase button (T1), selection
button (T2) and time decrease button (T3).
[0017] Behind the central body (2) and behind the pe-
ripheral body (3) a printed circuit board (4) is mounted.
The circuit board (4) is provided with central hole for pas-
sage of the shafts of the stepping motor (M). The circuit
board (4) is provided with the electronics that manages
the operation of the clock (1), as illustrated in detail here-
inafter.
[0018] The group composed of central body (2), pe-
ripheral body (3) and circuit board (4) is mounted in a
plastic support (5) with rectangular shape. The support
(5) has wings with slots (50) for fixing to the front panel
of an oven and curved wings (51) to hold the circuit board
(4).
[0019] A transparent plastic lid (6) is arranged on the
front side of the support (5) in such a way to cover the
central body (2) and the peripheral body (3), leaving ac-
cess to buttons (T1, T2, T2) that can advantageously be
of "touch" type.
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[0020] Referring to Fig. 3, the control system of the
clock (1) that is implemented on the circuit board (4) is
described.
[0021] On the circuit board (4) a microcontroller (MC)
is mounted, being an integrated circuit, to control all the
clock functions. Therefore the microcontroller (MC) is
connected and controls the following devices:

- the stepping motor (M) that controls the movement
of the hands (L1, L2),

- an acoustic alarm (BZ), such as for example a buzz-
er,

- five LEDs (DL1 - DL5) respectively arranged under
the five icons (L1 - L5) to light them up, and

- a switch (SW) that controls the switch on and off of
the oven.

[0022] The buttons (T1-T3) are connected to the mi-
crocontroller (MC) to set the various functions of the
clock. In particular, button (T1) controls the clockwise
rotation of the minute hand (L2), button (T3) controls the
anticlockwise rotation of the minute hand (L2) and button
(T2) controls the switch on of the LEDs (L1-L5) and con-
sequently the actuation of the various programming and
operation settings of the clock.
[0023] The clock (1) must be powered from the mains,
that is to say with 230/240 Vac voltage in alternate current
with 50/60 Hz frequency.
[0024] To that end, the microcontroller (MC) is con-
nected to a zero-crossing device (ZC) and a power supply
(A). The zero-crossing device (ZC) detects the moment
when the alternating current of the mains crosses zero.
The power supply (A) takes the alternating current from
the mains to power the microcontroller (MC) and the de-
vices connected to it. The power supply (A) implements
an energy saving function that guarantees minimum con-
sumption in stand-by mode of the household appliance,
which is lower than 0.5 Watt.
[0025] Referring to Figs. 1 and 3 the operation of the
clock (1) is described.
[0026] In stand-by mode the clock (1) operates only
as a normal clock, indicating the current time. The step-
ping motor (M) is powered by the microcontroller (MC)
with suitable current impulses with exactly 1/60 Hz fre-
quency. Therefore, every minute the minute hand (L2)
makes a 6° rotation that is equal to one minute on the
front side of the central body (2).
[0027] The user wants to program a delayed cooking
time (for example, it is 9:00 and wants to program cooking
from 11:00 to 12:00).
[0028] The user pushes the button (T2) to select
switch-on until the switch-on icon (I2) is turned on. With
button (T1) the user moves the hands (L1, L2) until 11:
00. With button (T2) the user confirms the switch-on time
and consequently the switch-off icon (I3) starts flashing.
[0029] Then, with button (T1) the user moves the
hands (L1, L2) until 12:00. With button (T2) the user con-
firms the switch-off time and consequently the switch-off

icon (I3) is turned off and the alarm icon (I4) is turned on.
In fact, the alarm is set by default and the user can press
button (T2) to deactivate it.
[0030] Now the hands (L1, L2) go back to the current
time that is stored in the microcontroller (MC) and the
clock (1) continues on operating as a normal clock.
[0031] In any case, the microcontroller (MC) stores the
switch-on time (11:00) and the switch-off time (12:00) for
actuation of the switch (SW).
[0032] When the hands (L1, L2) reach 11:00, the mi-
crocontroller (MC) controls the switch (SW) that opens
to switch on the oven. When the hands (L1, L2) reach
12:00:00, the microcontroller (MC) controls the switch
(SW) that opens to switch on the oven. Simultaneously,
the microcontroller (MC) activates the alarm (BZ) that
starts buzzing, if not deactivated.
[0033] Moreover, whenever the user requires it, the
clock can display the cooking program by moving the
hands (L1 and L2) to the switch-on time and making the
switch-on icon (I2) flash, then moving the hands (L1 and
L2) to the switch-off time and making the switch-off icon
(I3) flash and finally replacing the hands (L1, L2) on the
current time.
[0034] Therefore the hardware of the microcontrollers
(MC) comprises:

- means to save the switch-on time identified by the
hands (L1, L2) moved by the user with the buttons
(T1, T3),

- means to save the switch-off time identified by the
hands (L1, L2) moved by the user with the buttons
(T1, T3), and

- means to save the current time so that the hands
(L1, L2) are brought back to the current time after
setting the switch-on and the switch-off time.

[0035] The clock (1) also provides for starting the cook-
ing cycle immediately, for a programmed duration, by
simply skipping the programming of the switch-on time
and passing immediately to programming the switch-off
time.
[0036] The clock also provides for a manual cooking
function that allows the user to start and end cooking
manually. The user presses button (T2) until the manual
icon (I5) starts flashing and presses once either button
(T1) or button (T3) to start cooking. To end cooking, the
user must simply repeat the aforesaid operation.
[0037] The clock also provides for a minute minder
function that allows for programming only the acoustic
alarm (BZ) without closing the switch (SW). The user
presses button (T2) several times until the switch-off icon
(I4) starts flashing, then presses buttons (T1, T3) to set
the alarm time and confirms with button (T2). After set-
ting, the hands go back to the current time.
[0038] The clock (1) provides, of course, for the clock
function. The user presses button (T2) until the clock icon
(I1) starts flashing and sets the time of the clock with
buttons (T1, T3).
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[0039] It must be noted that the clock (1) of the inven-
tion only uses the hands (L1, L2) of the clock to perform
the cooking programming, without using additional hands
or display that negatively affect the aesthetics of the clock
and complicate user programming.
[0040] Referring to Figs. 4, 4A, 4B, and 4C the imple-
mentation of the electronic circuits of the clock (1) is de-
scribed.
[0041] Referring to Fig. 4, the microcontroller (MC) is
a 28-pin integrated circuit that has been especially pro-
grammed to perform the functions of the clock (1).
[0042] Referring to Fig. 4A, the zero-crossing detec-
tion circuit (ZC) is of known type and comprises two re-
sistances (R4, R10) and two diodes (D6, D7). The zero-
crossing circuit is connected to pin 2 of the microcontroller
(MC).
[0043] The power supply section (A) comprises two
capacitors in series (C3, C1) in such a way to define a
first voltage point (Vcc1) at 5.1 V and a second voltage
point (Vcc2) at 29.1 V.
[0044] The power supply (A) with lowest output voltage
(Vcc1) at 5.1V is connected to pin 28 of the microcon-
troller (MC) (Fig. 4).
[0045] The power supply (A) comprises a diode bridge
rectifier (D1 - D4), a first section (A1) and a second sec-
tion (A2).
[0046] The rectifier (D1 - D4) rectifies the mains sinu-
soidal current in such a way to generate a full-wave sup-
ply voltage.
[0047] The first section (A1) comprises a transistor
(Q4) that is activated during the stand-by mode of the
appliance, with control of the microcontroller (MC) by
means of pin 6 to reduce Watt consumption.
[0048] The first section (A1) transforms the full-wave
supply voltage into half-wave supply voltage, bringing
the transistor (Q4) to conduction.
[0049] The transistor (Q4) of the first section (A1) is an
npn transistor and the diode (D2) of the rectifier is con-
nected between collector and emitter of the transistor
(Q4). So, the transistor (Q4) is in conduction (ON) when
its base pin is brought to conduction voltage (Vcc1) by
means of pin 6 of the microcontroller (MC). In this way
the transistor (Q4) short-circuits the diode (D2) of the
rectifier and activates the half-wave supply voltage, re-
ducing Watt consumption to approximately one half with
respect to full operation.
[0050] The second section (A2) comprises a transistor
(Q3) that, likewise the first section (A1), is activated in
stand-by mode, with the same control of the microcon-
troller by means of pin 6 to further reduce Watt consump-
tion. In fact, the second section (A2) short-circuits the
second voltage point (Vcc2) bringing the transistor (Q3)
in conduction.
[0051] The transistor (Q3) of the second section (A2)
is a pnp transistor and is in conduction (ON) when its
base pin is brought to conduction voltage. The base of
the transistor (Q3) is connected to the collector of an npn
transistor (Q5), the base of which is connected to pin 6

of the microcontroller.
[0052] The capacitor (C1) is connected between emit-
ter and collector of the transistor (Q3). Two Zener diodes
(DZ1 and DZ2) are connected in parallel to the capacitor
(C1).
[0053] Therefore the transistor (Q3) is in conduction
when the npn transistor (Q5) is in conduction and this
happens when its base pin is brought to conduction volt-
age (Vcc1) by means of pin 6 of the microcontroller (MC).
[0054] When the transistors (Q5) and (Q3) are in con-
duction, the diodes (DZ1, DZ2) and the capacitor (C1)
are short-circuited, deactivating the voltage point (Vcc2)
(in this case the latter will have a voltage that almost
coincides with voltage point Vcc1) and reducing Watt
consumption to approximately Vcc1/Vcc2 with respect
to full operation.
[0055] The contributions of power reduction of the first
section (A1) and the second section (A2) are multiplied,
reducing Watt consumption to approximately � * Vcc1 /
Vcc2 with respect to full operation.
[0056] Instead, when the clock is not in stand-by mode,
the transistor (Q3) and the transistor (Q4) are disabled
(OFF), thus allowing for the necessary current and volt-
age for actuation of the devices connected to the micro-
controller (MC).
[0057] The implementation of the power supply (A) al-
lows for reducing consumption of the clock in stand-by
mode to power lower than 0.5 Watt, by suitably dimen-
sioning the power supply circuit. In fact, the stepping mo-
tor (M) is only powered every minute, and not constantly,
that is to say when it needs electrical power to move the
hands.
[0058] Referring to Fig. 4B, the switch (SW) is of tra-
ditional type, normally used to control an electrical heat-
ing element of an oven, and possible fan and light. The
switch (SW) comprises a solenoid inductance (S) that
controls a relay (REL1). The circuit of the switch is con-
nected to pin 3 of the microcontroller.
[0059] The alarm (BZ) is a buzzer of known type and
is connected to pin 13 of the microcontroller.
[0060] Referring to Fig. 4C, the buttons (T1, T2, T3)
are of "touch" type and are connected by means of cor-
responding resistances (R20, R21, R22) respectively to
pins (18, 17 and 16) of the microcontroller (MC).
[0061] The LEDs (DL1 - DL5) of the icons are connect-
ed by means of resistances to corresponding pins of the
microcontroller.
[0062] The stepping motor (M) has four pins (1, 2, 3,
4) that are connected to corresponding pins (22, 5, 1) of
the microcontroller (MC).
[0063] Numerous variations and modifications can be
made to the present embodiment of the invention by an
expert of the art, while still falling within the scope of the
invention as claimed in the enclosed claims.
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Claims

1. Clock (1) for household appliance comprising:

- hands (L1, L2) to tell the time,
- a stepping motor (M) to actuate said hands,
- icons (I1-I5) to indicate clock functions,
- a switch (SW) to control the switch-on/off of
the appliance according to a time period set by
the user,
- a microcontroller (MC) connected to the step-
ping motor (M), icons (I1-I5) and switch (SW) to
control the operation of these devices,
- buttons (T1, T2, T3) connected to the micro-
controller (MC) and actuated by the user to se-
lect and control the clock functions, and
- a power supply (A) connected to the mains to
power said microcontroller (MC),
wherein
said microcontroller (MC) comprises:
- means to save the switch-on time of the appli-
ance identified by the hands (L1, L2) moved by
the user with the buttons (T1, T3),
- means to save the switch-off time of the appli-
ance identified by the hands (L1, L2) moved by
the user with the buttons (T1, T3), and
- means to save the current time so that the
hands (L1, L2) are brought back to the current
time after setting the switch-on/off time of the
appliance.

2. Clock (1) as claimed in claim 1, characterized in
that the hands (L1, L2) only comprise two hands: a
hour hand (L1) and a minute hand (L1) to perform
all programming operations of the clock; and said
buttons only comprise three buttons:

- a time increase button (T1) that, when touched
by the user, determines a clockwise rotation of
the minute hand (L2),
- a time decrease button (T3) that, when touched
by the user, determines an anticlockwise rota-
tion of the minute hand (L2), and
- a selection button (T2) that, when touched by
the user, selects a clock function, displaying one
of the icons (I1-I5).

3. Clock (1) as claimed in claim 1 or 2, characterized
in that said icons comprise at least three icons:

- a switch-on icon (I2) to set the switch-on time
of the appliance,
- a switch-off icon (I3) to set the switch-off time
of the appliance, and
- a clock icon (I1) to set a time setting mode of
the clock.

4. Clock (1) as claimed in any one of the preceding

claims, characterized in that said clock comprises
an acoustic alarm (BZ) connected to said microcon-
troller (MC) that is triggered after the time set from
the switch-on to the switch-off of the appliance has
elapsed.

5. Clock (1) as claimed in claim 4, characterized in
that said icons comprise an alarm icon (I4) that can
be selected or deselected with the selection button
(T2) to activate/deactivate said acoustic alarm (BZ).

6. Clock (1) as claimed in any one of the preceding
claims, characterized in that said clock comprises
a manual setting icon (I5) that can be selected with
the selection button (T2) to start and end the cooking
cycle manually.

7. Clock (1) as claimed in any one of the preceding
claims, characterized in that it comprises a zero-
crossing detection circuit (ZC) connected to the
mains and to the microcontroller (MC) to detect the
moment when the sinusoid of the mains alternating
current crosses zero.

8. Clock (1) according to any one of the above claims,
characterized in that said power supply (A) com-
prises:

- a rectifier (D1-D4) to rectify the mains alternat-
ing current in order to obtain full-wave supply
voltage,
- a first section (A1) for reduction of consumption
in Watts, adapted to switch from full-wave supply
voltage to single half wave supply voltage when
the devices connected to the microcontroller
(MC) must not be actuated,
- a first supply voltage (Vcc1),
- a second supply voltage (Vcc2) higher than the
first supply voltage (Vcc1), and
- a second section (A2) for reduction of con-
sumption in Watts, adapted to deactivate the
second supply voltage (Vcc2) when the devices
using said voltage must not be actuated.

9. Clock (1) as claimed in claim 8, characterized in
that said second section (A2) comprises two capac-
itors (C3, C1) to define said first voltage (Vcc1) and
said second voltage (Vcc2) higher than the first volt-
age and two transistors (Q3, Q5) that activate the
second voltage (Vcc2) when the appliance is not in
stand-by mode and vice versa deactivate the second
voltage (Vcc2) when the appliance is in stand-by
mode.

10. Clock (1) as claimed in claim 8 or 9, characterized
in that the first supply section (A1) comprises a tran-
sistor (Q4) with base connected to said microcon-
troller (MC) and collector and emitter connected to
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a diode of said rectifier (D1 - D4) to activate said full-
wave supply voltage when the appliance is not in
stand-by mode and vice versa activate said half
wave supply voltage when the appliance is in stand-
by mode.
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