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(54) Electronic safety system for an electric household appliance with an access door

(57) An electric household appliance (1) comprising
a casing (2); a laundry drum (3) housed inside the casing
(2) and facing an opening (4) formed in the casing (2);
an access door (5) fitted to the casing (2) to move be-
tween an open position and a closed position opening
and closing the opening (4) respectively; electronic
switching means (35) which switch to off or on to respec-
tively disconnect or connect the electric household ap-
pliance (1) to a power line (9); electric household appli-
ance (1) comprising an electronic safety system (6)(30)
(60) configured to detecting a hazard condition corre-
sponding to said access door (5) being opened during a
black out, or a safety condition corresponding to the ac-
cess door (5) not being opened during the black out; and
selectively disabling or enabling electronic switching
means (35) upon detection of said hazard condition or
said safety condition respectively.
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Description

[0001] The present invention relates to an electronic
safety system for an electric household appliance with
an access door.
[0002] More specifically, the present invention relates
to an electronic safety system for controlling restart of an
electric household appliance, such as a washing ma-
chine and/or drier or any other similar household appli-
ance, following a blackout, to which the following descrip-
tion refers purely by way of example.
[0003] As is known, some known electric household
appliances, such as washing machines or driers, com-
prise a casing; a laundry drum housed inside the casing
and communicating with the outside through a drum ac-
cess opening in the casing; and a door for opening/clos-
ing the opening.
[0004] Some of the above appliances are equipped
with a safety system connecting the door mechanically
to a safety switch along a main power circuit connected
to the power line of the appliance.
[0005] When the door is opened, the safety switch is
activated to cut off power and immediately stop the ap-
pliance; and, conversely, when the door is closed again,
the safety switch in the main circuit is closed to power
and restart the appliance.
[0006] Safety systems of this sort have the major draw-
back of automatically restarting the appliance when the
door is closed, by closing the safety switch and so pow-
ering the appliance.
[0007] As a result, though the safety switch in the main
power circuit ensures the appliance is stopped immedi-
ately if the door is inadvertently opened during the wash
cycle, it fails to address other hazard situations.
[0008] During a blackout, for example, the door may
be opened, thus allowing a child to climb into the laundry
drum. In which case, accidentally closing the door closes
the safety switch, so the appliance can be restarted when
power is restored. That is, when power is restored with
the safety switch closed, the appliance is restarted auto-
matically, with disastrous consequences for the child in-
side the drum.
[0009] In electric household appliances of the above
type, a need therefore exists to determine a hazard con-
dition caused by opening of the door during a blackout,
so as to prevent the appliance from being restarted au-
tomatically when power is restored, and to discriminate
between the above hazard condition and a "non-hazard"
condition, in which the door is not opened during a black-
out, so the appliance can safely be restarted automati-
cally.
[0010] It is an object of the present invention to provide
an electric household appliance featuring an access door
and an electronic control device designed to safeguard
against the above hazard by preventing the appliance
restarting automatically in the event the access door is
opened during a blackout.
[0011] It is also an object of the present invention to

provide an electric household appliance featuring an
electronic safety system designed to correctly and safely
restart the appliance following a blackout.
[0012] According to the present invention, there is pro-
vided an electric household appliance as claimed in
Claim 1 and preferably, though not necessarily, in any
one of the Claims depending directly or indirectly on
Claim 1.
[0013] According to the present invention, there is also
provided an electronic safety system installable in an
electric household appliance as claimed in Claim 15.
[0014] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a schematic front view of an electric
household appliance featuring an electronic safety
system in accordance with the teachings of the
present invention;
Figure 2 shows a schematic view of the Figure 1
electronic safety system;
Figure 3 shows a schematic front view of a different
embodiment of an electric household appliance fea-
turing an electronic safety system in accordance with
the present invention;
Figure 4 shows a block diagram of the electronic
safety system installed in the Figure 3 appliance;
Figure 5 shows a flow chart of the operations per-
formed by the electronic safety system in Figure 4;
Figure 6 shows a flow chart of the check operations
performed by the electronic safety system in Figure
4;
Figure 7 shows a schematic view of a different em-
bodiment of the electronic safety system in Figure 4;
Figure 8 shows a flow chart of the check operations
performed by the electronic safety system in Figure
7.

[0015] Number 1 in Figure 1 indicates as a whole an
electric household appliance substantially comprising a
casing 2; a laundry drum 3 mounted inside casing 2 to
hold a given amount of laundry, and directly facing a laun-
dry loading/unloading opening 4 formed in casing 2; and
an access door 5 fitted to casing 2 to move, e.g. rotate,
between an open position and a closed position opening
and closing opening 4 respectively.
[0016] Electric household appliance 1 may be a wash-
ing and/or drying machine or any similar appliance, and
comprises an electronic safety system 6 for determining
a hazard condition - corresponding to door 5 being
opened when electric power supply to the appliance is
cut off, i.e. during a power cut (blackout) - or a safety
condition - corresponding to door 5 not being opened
during the power cut.
[0017] Electronic safety system 6 is also designed to
selectively disable or enable operation of appliance 1 up-
on detecting the hazard or safety condition respectively.
[0018] In Figures 1 and 2 examples, the appliance
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comprises various internal electric equipment 7, such as
an electric motor, pumps, and various known electric de-
vices; and a main power circuit 8 connecting internal elec-
tric equipment 7 to a main power source 9 comprising,
for example, an electric line at a predetermined supply
voltage V1 of preferably, though not necessarily, about
230 V.
[0019] Main power circuit 8 comprises a power branch
10 connecting the external electric power source to elec-
tric equipment 7; an electronic switch 11 located along
power branch 10, and which switches to off or on to re-
spectively disconnect or connect appliance 1 to power
source 9; and an electromechanical switch 14 located
along power branch 10 and connected to door 5 to open
and close when door 5 is moved into the open and closed
position respectively.
[0020] More specifically, electronic switch 11 may pref-
erably, though not necessarily, comprise a TRIAC which
receives a control signal SCOM and, depending on con-
trol signal SCOM, switches to on or off to respectively
enable or cut off electric power supply to electric equip-
ment 7.
[0021] Electronic safety system 6 comprises a detect-
ing module 12 for detecting the hazard or safety condi-
tion; and a control module 13 for selectively disabling or
enabling electronic switch 11 on detecting the hazard or
safety condition respectively.
[0022] With reference to Figure 2, detecting module
12 comprises an electric detecting branch 15 having a
first terminal at a reference voltage V2 of preferably,
though not necessarily, about V2=5V; and a movable
electric contact 16 located along electric detecting branch
15 and movable between a work position closing electric
detecting branch 15 to set a second terminal to voltage
V3=V2, and a rest position opening electric detecting
branch 15 to set the second terminal to voltage V3=0V.
[0023] Detecting module 12 also comprises a mecha-
nism 18, which cooperates with door 5 to move electric
contact 16 mechanically from the work position to the
rest position when door 5 is moved from the closed to
the open position. More specifically, mechanism 18 is
designed not to move electric contact 16 in any way when
door 5 moves from the open to the closed position.
[0024] Detecting module 12 also comprises an elec-
tromagnetic device 19 which, when excited, generates a
magnetic field to move electric contact 16 from the rest
position, i.e. opening, to the work position, i.e. closing
electric detecting branch 15.
[0025] In the example shown, electromagnetic device
19 may comprise a coil which receives an excitation sig-
nal SE to generate a magnetic field to move electric con-
tact 16 from the rest to the work position.
[0026] Electric detecting branch 15 therefore gener-
ates at the second terminal a status signal ST indicating
in code the hazard condition, when electric contact 16 is
in the rest position corresponding to a zero voltage V3,
or the safety condition when electric contact 16 is in the
work position corresponding to voltage V3=V2.

[0027] Control module 13 comprises a microprocessor
having a first input connected to the second terminal of
electric detecting branch 15 to receive status signal ST;
a second input receiving a priority enabling signal SA; a
first output supplying control signal SCOM to electronic
switch 11; and a second output supplying excitation sig-
nal SE to electromagnetic device 19.
[0028] In the example shown, when signal ST indicates
the hazard condition, control module 13 generates con-
trol signal SCOM which disables electronic switch 11;
and, when signal ST indicates the safety condition, con-
trol module 13 generates control signal SCOM to enable
electronic switch 11.
[0029] Priority enabling signal SA may be generated
by a control interface 21 on casing 2, to allow user con-
sent to start appliance 1 after a power cut. In the Figure
2 example, control interface 21 comprises a button which
is pressed by the user to supply priority enabling signal
SA to the control module.
[0030] In the event of a power cut during a wash cycle
of appliance 1, the following situations may arise.
[0031] If door 5 has remained closed throughout the
power cut, electric contact 16 is in the work position, so
electric detecting branch 15 generates status signal ST
indicating the safety condition. When power is restored,
control module 13, receiving status signal ST indicating
the safety condition, therefore generates control signal
SCOM to enable the TRIAC and so allow the appliance
to continue the wash cycle interrupted by the power cut.
[0032] Conversely, if door 5 is opened during the pow-
er cut, mechanism 18 moves electric contact 16 from the
work position to the rest position. At this stage, electro-
magnetic device 19, receiving no excitation signal from
the control module, generates no magnetic field, so elec-
tric contact 16 remains in the rest position. Closure of
door 5 produces no movement of electric contact 16,
which therefore remains in the rest position, thus gener-
ating a status signal ST indicating the hazard condition.
[0033] When power is restored, control module 13 ac-
quires the hazard condition indicated in status signal ST,
and generates control signal SCOM to keep electronic
switch 11 disabled and so cut off power supply to electric
equipment 7. In which case, control module 13 keeps the
TRIAC and, hence, appliance 1 disabled, and remains
on standby awaiting priority enabling signal SA from the
user. The standby condition terminates when the user
presses the button to generate priority enabling signal
SA. More specifically, on receiving priority enabling sig-
nal SA, control module 13 enables the TRIAC to allow
appliance 1 to start operating again, and at the same time
supplies excitation signal SE to electromagnetic device
19 which moves electric contact 16 into the work position.
[0034] According to the present invention as shown in
Figures 1 and 2 and on the light of the above description,
the electronic safety system 6 is configured to: detecting
the hazard condition corresponding to said access door
being opened during a black out, or a safety condition
corresponding to said access door not being opened dur-
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ing said black out; and selectively disabling or enabling
said electronic switching means upon detection of said
hazard condition or said safety condition respectively.
[0035] In detail, electronic safety system 6 comprises
detecting means 12 comprising an electric contact 16
movable between a work position and a rest position;
mechanical means 18 which cooperate with the access
door 5 to move the electric contact 16 from the work po-
sition to the rest position when the access door 5 is moved
into open position; and electromagnetic means 19 which
generate a magnetic field to move the electric contact 16
into work position.
[0036] In detail, the electronic control means 13 are
configured to disable electronic switching means 11
when the electric contact 16 is in rest position, or enable
electronic switching means 11 when the electric contact
16 is in work position.
[0037] More in detail, the appliance 1 comprises inter-
face means 21 on the casing 2 to allow a user to generate
a priority enabling signal SA enabling operation of the
electric household appliance 1. Upon receiving the pri-
ority enabling signal (SA), electronic control means 13
switching electronic switching means 11 from off to on.
[0038] Upon receiving said priority enabling signal SA,
electronic control means 13 command said electromag-
netic means 19 to generate a magnetic field to move the
electric contact 16 from said rest position to said work
position.
[0039] More specifically, mechanical means 18 are de-
signed not to move the electric contact 16 when the ac-
cess door 5 is moved from the open position to closed
position.
[0040] In detail the electronic switching means 11 com-
prise a TRIAC; electronic control means 13 comprise a
microprocessor, whereas electromagnetic means 19
comprise an electric coil.
[0041] Electronic safety system 6 described above has
the advantage of eliminating the hazard posed by the
appliance starting up automatically after a power cut dur-
ing which the appliance door has been opened.
[0042] Clearly, changes may be made to the electronic
control device as described herein without, however, de-
parting from the scope of the present invention as defined
in the accompanying Claims.
[0043] In detail, Figures 3 and 4 show a second em-
bodiment of the present invention, wherein a electronic
safety system 30 is configured to detect a hazard condi-
tion caused by door 5 being opened during a blackout,
and to discriminate between this and a "safety
condition ", so as to automatically restart the appliance
with no intervention on the part of the user.
[0044] In detail, safety system 30 is configured to de-
termine opening or closing of door 5 during the blackout
time interval ∆t; and determine a "hazard condition" and,
at the same time, set appliance 1 to a restart standby
status when at least one opening of door 5 during black-
out time interval ∆t is determined.
[0045] Additionally and preferably, electronic safety

system 30 is also configured to determine a "hazard con-
dition" and, at the same time set appliance 1 to a restart
standby status if the following conditions are met : no
opening of door 5 during blackout time interval ∆t is de-
termined and, at the same time, the blackout time interval
∆t is greater than a predetermined safety time interval ∆1.
[0046] Finally, electronic safety system 30 is config-
ured to determine a "safety condition" and set restart ap-
pliance 1 automatically, i.e. with no user assistance, from
where operation was interrupted by the blackout, when
no opening of the door during blackout time interval ∆t is
determined.
[0047] Preferably as additional safety measure, the
electronic safety system 30 is configured to determine a
"safety condition" and set restart appliance 1 automati-
cally, i.e. with no user assistance, from where operation
was interrupted by the blackout, when the following con-
ditions are met: no opening of the door during blackout
time interval ∆t is determined and, at the same time, the
determined blackout time interval ∆t is less than the pre-
determined safety time interval ∆1.
[0048] Figures 3 and 4 show an example embodiment
of electronic safety system 30, which substantially com-
prises a capacitor 31; a circuit 32 connected to a line 36
having a predetermined low voltage V2 of preferably,
though not necessarily, 12 V; an electric capacitor dis-
charge circuit 33; a door switch 34 which is moved by
door 5 between a closed position and an open position;
and an high voltage electronic switch 35 which switches
to off or on to respectively disconnect or connect internal
electric equipments 7 of the appliance 1 to a high voltage
power line 9 having a predetermined high voltage V1 of
preferably, though not necessarily, about 230 V.
[0049] In detail, circuit 32 comprises a low voltage
switch 39 which is movable, on the basis of a command
signal SP, between a work position closing electric circuit
32 to set a terminal to low voltage V2, and a rest position
opening electric circuit 32 to set the terminal to 0 V.
[0050] More specifically, closing door 5 activates door
switch 34 electromechanically to switch to the closed po-
sition and connect power line 36 to capacitor 31. Accord-
ingly, the voltage VS at a sensing terminal 37 of capacitor
31 reaches a first value, i.e. corresponding to supply volt-
age VS=V2.
[0051] Conversely, opening door 5 activates door
switch 34 electromechanically to switch to the open po-
sition (shown in Figure 4). In which case, door switch 34
connects sensing terminal 37 of capacitor 31 to electric
capacitor discharge circuit 33, thus setting voltage VS of
sensing terminal 37 of capacitor 31 to a value V3<V2,
i.e. corresponding to a ground voltage VS=V3=0 V.
[0052] Electronic safety system 30 also comprises a
sensing device 38, which measures voltage VS at sens-
ing terminal 37 of capacitor 31 to discriminate, as a func-
tion of voltage VS, between a "hazard condition" caused
by door 5 being opened during the blackout, and a "safety
condition".
[0053] In the Figure 4 embodiment, door switch 34
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comprises three terminals, of which a first terminal 40 is
connected to circuit 32 at voltage V2; a second terminal
41 is connected to a node 42 in turn connected to electric
capacitor discharge circuit 33 and to sensing terminal 37
of capacitor 31 via a low leakage device 43; and a third
terminal 44 is connected directly to sensing terminal 37
of capacitor 31.
[0054] In the Figure 4 example, closing door 5 switches
door switch 34 to the closed position, in which first ter-
minal 40 is connected to second terminal 41, thus con-
necting sensing terminal 37 to line 36 over main circuit 32.
[0055] Conversely, opening door 5 switches door
switch 34 to the open position, in which second terminal
41 is disconnected from power line 36 and connected to
third terminal 44, thus connecting sensing terminal 37
directly to electric capacitor discharge circuit 33.
[0056] With regard to high voltage electronic switch
35, it may preferably comprise a relè configured to dis-
connect internal electric equipments 7 of the appliance
1 to a high voltage power line 9 when opening door 5
switches door switch 34 to the open position.
[0057] In addition, when door switch 34 is in close po-
sition, the electronic switch 35 connect or conversely
maintain disconnected internal electric equipments 7 of
the appliance 1 to the high voltage power line 9 on the
basis of a control signal SP.
[0058] Capacitor 31 comprises sensing terminal 37
connected to node 42 via low leakage device 43; and a
terminal 46 connected to a ground line 47.
[0059] Electric capacitor discharge circuit 33 compris-
es a door state sensing device 48 having an input terminal
connected to node 42, and an output terminal that sup-
plies a measurement signal having a electrical value
(voltage or current) which is a function of the voltage at
node 42.
[0060] Door state sensing device 48 may, for example,
comprise an R-C electric circuit (not shown) for discharg-
ing the electric charge accumulated by capacitor 31; and
an interface circuit (not shown) for generating the meas-
urement signal as a function of the voltage at node 42.
[0061] Sensing device 38 comprises a capacitor
charge sensing device 49, which has an input terminal
connected to sensing terminal 37, and an output terminal
that supplies a logic measurement signal having a first
logic level when the voltage at sensing terminal 37 equals
voltage V2, and a second logic level when the voltage at
sensing terminal 37 equals voltage V3.
[0062] Sensing device 38 also comprises a processing
unit 50, e.g. a microprocessor, having a terminal con-
nected to the output terminal of door state sensing device
48 of electric capacitor discharge circuit 33 to receive the
measurement signal; a terminal connected to the output
terminal of capacitor charge sensing device 49 to receive
the logic measurement signal; and a control terminal that
supplies the control signal SP to the high voltage switch
35 and to low voltage switch 39.
[0063] In the Figure 4 example, electronic safety sys-
tem 30 preferably, though not necessarily, also compris-

es a test circuit 51, which cooperates with processing
unit 50 to determine any malfunctioning of capacitor
charge sensing device 49.
[0064] More specifically, in the Figure 4 example, test
circuit 51 is connected parallel to capacitor 31, and so
has a terminal connected to sensing terminal 37 of ca-
pacitor 31; a terminal connected to ground line 47; and
a terminal connected to processing unit 50.
[0065] The steps performed by electronic safety sys-
tem 30 will now be described with reference to Figure 5,
and as of a start condition in which the following are as-
sumed: low voltage switch 39 of circuit 32 is closed; ap-
pliance 1 is running and performing the predetermined
stage in the operating cycle, e.g. the spin stage of a wash
cycle; and door 5 is closed.
[0066] At this stage, door switch 34 is closed; node 42
and sensing terminal 37 are at a voltage equal to voltage
V2=12V; the capacitor 31 is fully charged and high volt-
age switch 35 is closed.
[0067] In the event of a blackout (block 100), process-
ing unit 50 opens low voltage switch 39 (block 110). A
this step, low voltage switch 39 cause high voltage switch
35 to open.
[0068] At this point, electronic safety system 30 oper-
ates in three modes, depending on whether door 5 is
opened/closed, and the duration of blackout time interval
∆t.
[0069] More specifically, a first operating mode (block
120) applies to door 5 being opened during the blackout;
a second operating mode (block 130) applies to door 5
not being opened, and to electric power being restored
within a time interval ∆t equal to or less than the prede-
termined safety time interval ∆1; and a third operating
mode (block 140) applies to door 5 not being opened,
and to the blackout terminating within a time interval ∆t
greater than the predetermined safety time interval ∆1.
[0070] More specifically, if opened during the blackout,
door 5 switches door switch 34 to open (block 150), thus
connecting sensing terminal 37 of capacitor 31 to electric
capacitor discharge circuit 33.
[0071] Accordingly, electric capacitor discharge circuit
33 discharges capacitor 31 (block 160) so the voltage
VS at the sensing terminal 37 goes from voltage VS=V2
to voltage VS=V3 (block 170).
[0072] At the end of the blackout (block 180), process-
ing unit 50 activates a check procedure to determine the
charge of capacitor 31 and so determine whether or not
door 5 was opened during the blackout.
[0073] At this step, processing unit 50 measures the
voltage VS=V3=0V at sensing terminal 37, and so deter-
mines, by means of capacitor charge sensing device 49,
the open state of door 5.
[0074] Accordingly, processing unit 50 determines a
hazard condition (block 190) and sets appliance 1 to a
standby state (block 210), in which appliance 1 is not
restarted at the end of the blackout. More in detail at this
step processing unit 50 generates the command signal
SP which maintain open the low voltage switch 39 and
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high voltage switch 35.
[0075] The standby state is interrupted by a user com-
mand signal SA (YES output of block 210). On receiving
command signal SA, processing unit 50 generate the
command signal SP to close low voltage switch 39 and
high voltage switch 35 so that the appliance 1 restarts
from the operating stage, e.g. the spin stage, interrupted
by the blackout (block 220).
[0076] In other words, if a hazard condition is deter-
mined as described above, processing unit 50, before
closing switches 35 and 39 and activating the operating
cycle, waits for a command signal SA generated by the
user pressing a button 31 on appliance 1.
[0077] The second operating mode (block 130) applies
to the blackout terminating within a time interval equal to
or less than the safety time interval ∆1, and to door 5 not
being opened.
[0078] In this case, door switch 34 remains closed
(block 240), and sensing terminal 37 remains connected
to node 42 via low leakage device 43.
[0079] Capacitor 31 being discharged by capacitor dis-
charge circuit 33 via low leakage device 43, discharge is
delayed in controlled manner by low leakage device 43
(block 250).
[0080] It should be pointed out that the safety time in-
terval ∆1 is calculated so that voltage VS at sensing ter-
minal 37 remains at a substantially voltage V2 throughout
safety time interval ∆1 (block 260).
[0081] When electric power is restored (block 270),
processing unit 50, detecting a substantially voltage V2
at sensing terminal 37, therefore determines no opening
of door 5 and, at the same time, a shorter blackout period
∆t<=∆1 (block 280), and so determines a safety condition
(block 290).
[0082] Preferably, the electronic safety system 30 can
comprise a test circuit 51 for determining malfunctioning
of said capacitor charge sensing device 49; said elec-
tronic safety system 30 being configured to set the elec-
tric household appliance 1 to a restart standby state when
said test circuit 51 determines a malfunction of said ca-
pacitor charge sensing device 49.
[0083] In this regards, processing unit 50 may be con-
figured to implement, via test circuit 51, a check proce-
dure to determine malfunctioning of capacitor charge
sensing device 33 (block 300).
[0084] On detecting malfunctioning of capacitor
charge sensing device 33 (NO output of block 300),
processing unit 50 sets appliance 1 to a standby state
(block 210), in which appliance 1 is not restarted at the
end of the blackout.
[0085] The standby state is interrupted by a user com-
mand signal SA (YES output of block 210). On receiving
command signal SA, processing unit 50 closes switches
35 and 39 by command signal SP so that appliance 1
restarts from the operating stage, e.g. the spin stage,
interrupted by the blackout (block 220).
[0086] Conversely, on detecting no malfunctioning of
capacitor charge sensing device 33, without waiting for

a user command signal (block 310), processing unit 50
automatically closes high voltage switch 35 and low volt-
age switch 39 so that the cycle is restarted from the stage
interrupted by the blackout.
[0087] Finally, the third operating mode (block 140) ap-
plies to the blackout lasting longer than the safety time
interval ∆t>∆1, and to door 5 not being opened.
[0088] In which case, door switch 34 remains closed
(block 320), sensing terminal 37 remains connected to
node 42 via low leakage device 43. At this time, high
voltage switch 35 is opened.
[0089] Low leakage device 43 therefore gradually dis-
charges capacitor 31 to bring voltage VS at sensing ter-
minal 37 to a ground voltage VS=V3=0 (block 330).
[0090] At the end of the blackout (block 350), process-
ing unit 50 therefore determines a substantially low volt-
age VS=V3 at sensing terminal 37, and hence a hazard
condition (block 370).
[0091] On detecting a hazard condition, processing
unit 50 sets appliance 1 to a standby state pending user
command signal SA (block 390). In detail processing unit
50 generates command signal SP that maintains open
high voltage switch 35.
[0092] On receiving command signal SA (YES output
of block 390), processing unit 50 generates command
signal SP that closes high voltage switch 35 so that ap-
pliance 1 restarts from the stage interrupted by the black-
out (block 400).
[0093] Figure 6 shows a flow chart of the check pro-
cedure operations performed by electronic safety system
30 to determine malfunctioning of capacitor charge sens-
ing device 33.
[0094] In this case, test circuit 51 is assumed to sub-
stantially comprise an electronic switch, e.g. a transistor,
controllable by processing unit 50 to discharge capacitor
31 on command.
[0095] Processing unit 50 opens the electronic switch
and closes low voltage switch 39 (block 500) to charge
capacitor 31 (block 510), and, once the capacitor 31 is
charged, determines by means of capacitor charge sens-
ing device 49 (block 520) whether voltage VS at sensing
terminal 37 equals voltage V2 (block 530).
[0096] If it does not (NO output of block 530), process-
ing unit 50 determines malfunctioning of capacitor charge
sensing device 49 (block 540) and the procedure is ter-
minated; conversely (YES output of block 530), process-
ing unit 50 opens low voltage switch 39 and closes the
high voltage switch 35, which completely discharges ca-
pacitor 31 (block 550).
[0097] At this point,’ processing unit 50 determines by
means of capacitor charge sensing device 49 whether
voltage VS at sensing terminal 37 equals voltage V3
(block 560). If it does not (NO output of block 560),
processing unit 50 determines malfunctioning of capac-
itor charge sensing device 49 (block 540); conversely
(YES output of block 560), correct operation of capacitor
charge sensing device 49 is determined (block 570).
[0098] The electronic safety system described has the
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major advantage, on the one hand, of guaranteeing a
high degree of safety in the event of a blackout, and, on
the other, of being activated automatically when no haz-
ard conditions are detected at the end of the blackout.
[0099] The Figure 7 embodiment relates to an elec-
tronic safety system 60 similar to electronic safety system
30, and the component parts of which are indicated,
where possible, using the same reference numbers as
for corresponding parts of system 60.
[0100] Electronic safety system 60 differs from elec-
tronic safety system 30 by test circuit 51 being located
between terminal 46 of capacitor 31 and ground line 47,
and having a control terminal connected to processing
unit 50.
[0101] More specifically, test circuit 51 is configured to
set the voltage at terminal 46, on command, to a first
reference value VZ=V3=0V or a second reference value 

[0102] With reference to Figure 8, processing unit 50
of electronic safety system 60 commands test circuit 51
to set voltage VZ to the first reference value VZ=V3=0V,
and, at the same time, closes low voltage switch 39 (block
600) to charge capacitor 31 (block 610). Once the ca-
pacitor 31 is charged, processing unit 50 determines by
means of capacitor charge sensing device 49 whether
voltage VS at sensing terminal 37 (block 620) equals
voltage V2 (block 630).
[0103] If it does not (NO output of block 630), process-
ing unit 50 determines malfunctioning of capacitor charge
sensing device 49 (block 640) and the procedure is ter-
minated; conversely (YES output of block 630), process-
ing unit 50 opens low voltage switch 39 and activates
test circuit 51, which sets the voltage at terminal 46 to
second reference value VZ=V4=-12V (block 650).
[0104] At this point, processing unit 50 determines by
means of capacitor charge sensing device 49 whether
voltage VS at sensing terminal 11 equals voltage V3
(block 660).
[0105] If it does not (NO output of block 660), process-
ing unit 50 determines malfunctioning of capacitor charge
sensing device 49; conversely (YES output of block 660),
correct operation of capacitor charge sensing device 49
is determined (block 670).

Claims

1. An electric household appliance (1) comprising a
casing (2); a laundry drum (3) housed inside the cas-
ing (2) and facing an opening (4) formed in said cas-
ing (2); an access door (5) fitted to the casing (2) to
move between an open position and a closed posi-
tion opening and closing said opening (4) respec-
tively; electronic switching means (35) which switch

to off or on to respectively disconnect or connect the
electric household appliance (1) to a power line (9);
said electric household appliance (1) being charac-
terized by comprising an electronic safety system
(6)(30)(60) configured to:

- detecting a hazard condition corresponding to
said access door (5) being opened during a
black out, or a safety condition corresponding
to said access door (5) not being opened during
said black out; and
- selectively disabling or enabling said electronic
switching means (35) upon detection of said
hazard condition or said safety condition respec-
tively.

2. An electric household appliance as claimed in Claim
1, wherein said electronic safety system (30) is con-
figured to determine opening or closing of said door
(5) during a blackout time interval (∆t); at the end of
the blackout, said electronic safety system (30) (60)
being configured to restart said electric household
appliance (1) automatically from the operating stage
interrupted by the blackout, when no opening of said
door (5) during said blackout is determined.

3. An electric household appliance as claimed in Claim
1 or 2, wherein said electronic safety system (30) is
configured to determine opening or closing of said
door (5) during a blackout time interval (∆t); at the
end of the blackout, said electronic safety system
(30)(60) being configured to restart said electric
household appliance (1) automatically from the op-
erating stage interrupted by the blackout, when the
following conditions apply:

- no opening of said door (5) during said blackout
is determined and, at the same time,
- the blackout time interval (∆t) is substantially
less than a predetermined safety time interval
(∆1).

4. An electric household appliance as claimed in
Claims 2, wherein said electronic safety system (30)
(60) is configured to set the electric household ap-
pliance (1) to a restart standby state, when at least
one opening of the door during said blackout is de-
termined.

5. An electric household appliance as claimed in Claim
3, wherein said electronic safety system (30) (60) is
configured to set the electric household appliance
(1) to a restart standby state when no opening of
said door (5) during the blackout time interval (∆t) is
determined and, at the same time, the blackout time
interval (∆t) is greater than said predetermined safety
time interval (∆1)
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6. An electric household appliance as claimed in any
one of the foregoing Claims, wherein said electronic
safety system (30)(60) comprises: at least one ca-
pacitor (31) and an electric capacitor discharge cir-
cuit (33) configured to discharge said capacitor (31)
if the door is opened during said blackout time inter-
val (∆t).

7. An electric household appliance as claimed in claim
6, wherein said electronic safety system (30) (60)
comprises: door switching means (34) that switch
between a first switch position connecting a first ter-
minal (37) of said capacitor (31) to a power line (36),
so the capacitor (31) is charged and the voltage at
the first terminal (37) reaches a predetermined first
value (V2), and a second switch position connecting
said first terminal (37) of said capacitor (31) to said
electric capacitor discharge circuit (33), so as to dis-
charge the capacitor (31) and set the voltage at the
first terminal (37) to a predetermined second value
(V3);
said door (5) being designed so that opening/closing
it switches said door switching means (33) between
said first and said second position;
and said electronic safety system (30)(60) also com-
prising sensing means (49, 50) for determining open-
ing of said door (5) as a function of the first (V2) or
second (V3) voltage value measured at the first ter-
minal (37) of said capacitor (31).

8. An electric household appliance as claimed in Claim
7, and comprising a main switch (39) interposed be-
tween said door switching means (34) and said pow-
er line (36);
said electronic safety system (30) (60) being config-
ured to open said main switch (39) when the blackout
occurs, and comprising low leakage means (43) con-
nected to said first terminal (37) of said capacitor
(31) and designed to time discharge of said capacitor
(31) when said main switch (39) is open and said
door (5) remains closed during said blackout time
interval (∆t).

9. An electric household appliance as claimed in Claim
8, wherein said main switch (39) is a low voltage
switch and said power line (36) has a low voltage of
about 12 V.

10. An electric household appliance as claimed in
Claims 7, 8 and 9, wherein said sensing means (38)
comprise a processing unit (50); and a capacitor
charge sensing device (49) connected to said first
terminal (37) to measure the voltage (VS) at said first
terminal (37), and configured to supply said process-
ing unit (50) with a measurement signal having a first
or a second level when the voltage (VS) measured
at said first terminal (37) has said first (V2) or second
(V3) voltage value respectively.

11. An electric household appliance as claimed in Claim
10, wherein said electric capacitor discharge circuit
(33) is connected to said processing unit (50) to sup-
ply it with a measurement signal, the voltage of which
is related to opening/closing of said door (5).

12. An electric household appliance as claimed in Claim
1, wherein said detecting means (12) comprise an
electric contact (16) movable between a work posi-
tion and a rest position; mechanical means (18)
which cooperate with said access door (5) to move
said electric contact (16) from said work position to
said rest position when the access door (5) is moved
into said open position; and electromagnetic means
(19) which generate a magnetic field to move said
electric contact (16) into said work position.

13. An electric household appliance as claimed in Claim
12, wherein said electronic control means (13) dis-
able said electronic switching means (11) when said
electric contact (16) is in said rest position, or enable
said electronic switching means (11) when said elec-
tric contact (16) is in said work position.

14. An electric household appliance as claimed in Claim
13, and comprising interface manes (21) to allow a
user to generate a priority enabling means signal
(SA) enabling operation of said electric household
appliance; upon receiving said priority enabling sig-
nal (SA), said electronic control means (13) switch-
ing said electronic switching means (11) from off to
on, preferably upon receiving said priority enabling
signal (SA), said electronic control means (13) com-
mand said electromagnetic means (19) to generate
a magnetic field to move said electric contact (16)
from said rest position to said work position.

15. An electric household appliance as claimed in any
one of Claims 12 to 14, wherein mechanical means
(18) are designed not to move said electric contact
(16) when said access door (5) is moved from said
open position to said closed position.
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