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DESCRIPTION

[0001] The present invention concerns a switching system for activating and deactivating of an
electrical appliance comprising a remote switch control device remotely controllable by a
switch, in particular for home lighting appliances.

Description of related art

[0002] EPO837537 discloses a control device employing a plurality of remote switches for
activating and deactivating of electrical devices. Each remote switch generates a pre-defined
number of electric pulses, when actuated by a user, on an electrical line connected to an
electrical circuit dedicated to count the number of received pulses. According to the number of
received pulses, a pre-selected function is then executed by the control device. The disclosed
set of pre-selected functions comprises the activation and the deactivation of electric
appliances. However, the device requires a first electrical line arrangement for the generating
of control electrical pulses and a second electrical line arrangement for activating and
deactivating electrical appliances.

[0003] US4465956 discloses a control circuit for switching dual function electrical appliances,
In particular for use In controling multi-speed electrical ceiling fans having light fixtures
mounted therein. Two Independent signals comprising either positive pulses or negatives
pulses are produced by a two-button switch and transmitted to the fan and light control circuit
through the hot line of the cable. The control circuit identifies whether each pulse Is positive or
negative and counts the number of received pulses in both the positive and negative phase.
According to the counted positive and negative pulses, the control circuit enables various
applications of the light and of the fan. However, the control circuit requires a two button switch
specially adapted to intercept and stop either the positives phases or the negative phases of
the AC power signal while having a rest position permitting the pass of both positives and
negatives phases of the AC power signal. Moreover, each of the dedicated circuits of the
control circuit have to be designed and realized in order to be able to work with half-waved AC
power signal.

[0004] Switching systems for remotely activating and deactivating of a Home electrical
appliance, like lighting, a heating or a television, are already known. Such systems comprise a
remote switch control device that could be wired or wireless controllable by a device, such as a
smartphone or a tablet. However, the installation of a system being uniquely wireless controlled
requires an unlimited local access to a power supply. If the system Is configured for being
wired-controlled, e.g. by a wall- or surface-mounted switch, the system requires an installation
of additional cables for providing the wired control.

[0005] At last, the patent document US4322632 A Is here identified and discloses a remote
load selector circuit disclosing the preamble of claim 1.
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Brief summary of the invention

[0006] The aim of the invention is to provide a switching system for activating and deactivating
of an electrical appliance destined for being wired-controlled with a reduced number of wires.

[0007] Another aim of the Invention iIs to provide a switching system for activating and
deactivating of an electrical appliance suitable to be locally installed in place having a limited
access to a conventional power supply.

[0008] Another aim Is to provide a switching system comprising a remote switch control device
configured for activating and deactivating of an electrical appliance that 1s substantially
permanently installed on (or inside) an internal or external wall or ceiling of a building, In
particular wherein the powering of the appliance is controlled by a single line that is directly
Integrated, e.g. cemented, within the wall/celling.

[0009] According to the Invention, these aims are achieved by the claimed switching system.

[0010] In particular, this aim 1s achieved by means of a switching system for activating and
deactivating of an electrical appliance according to Independent claim 1. Preferred
embodiments are defined in the dependent claims 2 to 6.

Brief Description of the Drawings

[0011] The invention will be better understood with the aid of the description of an embodiment
given by way of example and illustrated by the figures, in which:

Figures 1a,b shows a view of an electromechanical switch, while the Figure 1b shows a break-
before-make switch 10 used In the invention;

Figure 2 illustrates a typical switching behavior of the break-before-make switch arrangement
of Figure 1b;

Figure 3 shows a view of an electromechanical break-before-make switch arrangement
comprising a shaping circuit;

Figure 4 illustrates a switching behavior of the switch arrangement of Figure 3;
Figure 5 shows a remote switch control device according to the invention;
Figure 6 shows a first of a switching system according to the invention;

Figure 7 shows a second embodiment of a switching system according to the invention;
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Figures 8a,b show two variants of third embodiment of a switching system according to the
Invention;

Figures 9a,b show two variants of a fourth embodiment of a switching system according to the
Invention;

Figure 10 shows a fifth embodiment of a switching system according to the invention.

Detailed Description of possible embodiments of the Invention

[0012] The present invention concerns a switching system for activating and deactivating of an
electrical appliance that 1s wired-controlled by a remote switch, In particular for home
appliances and home lightings whose powering I1s controlled by a 1-way wire power line,
typically controlled by a plurality of switches interconnected together by a multiple-way wire,
e.g. 2-way wire.

[0013] The switches used within the switching system of the invention are schematically
llustrated by Figures 1a and 1b.

[0014] The figure 1a shows an electromechanical switch 1 operating on an electrical
connection linking a first electrical contact 12 and a second electrical contact 13.

[0015] The switch Is configured to be manually actionable by a user. The electromechanical
switch 1 1s configured to act on the electrical connection linking in such a way to produce, when
actuated, a modification of an electrical parameter of the electrical connection linking the first
12 and the second contact 13.

[0016] Advantageously, the electromechanical switch 1 could be electrically and/or
mechanically configured to generate an attenuation lasting a (substantially) predefined time,
l.e. a time period that is comprised within a predefined range.

[0017] The electromechanical switch 1 could be configured to generate an attenuation whose
duration 1s within a predefined min/max period independently from the actuating gesture of the
user on the switch 1, I1.e. the duration is substantially unmodifiable by the gesture. The switch 1
could generate successive attenuations whose durations could vary within the predefined
range.

[0018] Alternatively, the electromechanical switch 1 could be mechanically configured to lead
the gesture of the user in such a way to generate an attenuation whose duration i1s within a

predefined min/max period.

[0019] The duration of the attenuation is in a range from 10 us to 2 s, eventually from100 us to
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500 ms, advantageously in a range from 10 ms to 100 ms.

[0020] Such attenuations lasting within these ranges, e.g. from 10 us to 2 s, from 10 us to 2 s,
eventually from100 us to 500 ms, reduce the power troubles that could affect the operability of
the electrical appliance in such a way that the are no loss of operabillity or, when a loss of the
operability I1s caused, this I1s not, or less, remarkable by the user, as today's electrical
appliances are generally robust or less sensitive against power troubles within these ranges.

[0021] The electromechanical break-before-make switch 10 of the Figure 1b Is a widely used
switch In nowadays electrical installation to turn on/off electrical appliances. The break-before-
make switch 10 has a first contact 12 that can be connected to either one of a second 13 and a
third contact 14 of the switch. Commonly, the switch Is an electromechanically switch that could
be manually actuated by a user.

[0022] The break-before-make switch 10 could be a single-pole double-throw (SPDT) switch,
equally called Two-way switch (British electrical wiring name) or Three-way (American
electrical wiring name).

[0023] The break-before-make switch 10 could be comprised in a more complex switch, as a
Double-pole double throw (DPDT).

[0024] An Insertion of the switch 10 In between of a power line, wherein the second 13 and a
third 14 contact of the break-before-make switch are electrically connected together, permits to
generate an attenuation of at least one electrical parameter, like for example power, voltage,
effective rms voltage, current, or effective current up to an electrical interruption on a power
ine each times the switch Is actuated. The attenuation lasts from the break of a stable
electrical connection between the first terminal 12 and either of the second 13 and the third 14
terminal up to a make of another stable electrical connection between the first terminal 12 and
either of the second 13 and the thirds 14 terminal.

[0025] According to the Invention, a power line Is a line adapted to conduct electrical power.

[0026] In the sense of the Invention, the attenuation could be any attenuation of an electrical
parameter whose magnitude 1s comprises in a range from 10% to 100% of the value of the
electrical parameter that I1s supposed to be provided during a predefined period, and In
particular in a range from 50% to 100% and in particular in a range from 75% to 100%.

[0027] In the sense of the Invention, an electrical or power Interruption could be any
attenuation whose magnitude is comprises in a range from 95% to 100% of the power or of the
voltage or effective rms voltage that i1s supposed to be provided during a predefined period,
and In particular a magnitude of 100%.

[0028] The Figure 2 illustrates an example of switching behavior of a break-before-make
switch 1 arrangement, when inserted in-between a DC power line as illustrated in Figure 1b.
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The switching behavior could comprise a plurality of contact bouncing during the phases of
contact breaking of a stable electrical connection and during the making of another stable
electrical connection, causing electrical attenuation up to an electrical interruption. In-between
these phases, the break-before-make switch causes a power interruption.

[0029] The break-before-make switch 10 could be inserted in-between of a 100-400V, AC
single-phase or three-phase power line. In particular, in-between of a Home AC 120/240 Volt
electrical circult.

[0030] A shaping circuit or element 5 could be sequential and/or parallel electrically connected
with the first terminal 12, the second and/or third terminal 13,14 of the switch 1,10 of Figure 1a
or Figure 1b. The shaping circuit or element 5 could be arranged to change the electrical
behavior of the switch during the switching operations, in particular to make the attenuation up
to the interruption better suited to the purpose of detecting or to attenuate noisy generation on
power supply.

[0031] The shaping circuit or element 5 could be used to modify a shape of the contact
bouncing of the break-before-made switch.

[0032] In particular, the shaping circuit or element 5 could be used to filter or attenuate some
components of the incoming electrical signal.

[0033] Moreover, the shaping circuit or element 5 could be arranged to introduce predefined

signal pattern on one of the terminals 2, 13, 14 of the switch 1,10, as illustrated in Figures 3
and 4.

[0034] In the sense of the Invention, a predefined pattern voltage could be any pattern voltage
that is not destined to provide power supply to the electrical appliance.

[0035] The shaping circuit or element 5 could modify the AC power signal during the switching
operations, for example modifying the electrical amplitude and/or the electrical frequency. For
example, the shaping circuit or element 5 could generate an attenuation characterized by a
predefined frequency or amplitude.

[0036] Advantageously, the shaping circuit or element 5 could Introduce a predefined
frequency pattern and/or a predefined amplitude pattern by filtering or shifting incoming AC
signals.

[0037] A first terminal 50 of the shaping circuit or element 5 could thus be electrically
connected to the first terminal 12 of the switch 1 while a second terminal 51 of the circuit or
element 5 could be electrical connected to second terminal 13 (and third terminals 14) of the
switch 1, 10.

[0038] A parallel shaping circuit comprising exclusively passives electrical elements requires
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neither an additional power supplying line, nor powering supplying circuits. A single
capacitance, a diode, a resistor or a LC resonator could be thus used as shaping circuit or
element 5. For example, positive AC or negative AC phases could be attenuated by a
predefined attenuation from 10% to 100%.

[0039] Alternatively, the shaping circuit could comprise active components, e.g. a
computational unit or microprocessor. A computational unit could be thus arranged to
communicate by power line communication over the first, the second and/or the third terminal
of the remote switch control device.

[0040] The switching system could further comprise a communication interface or system. The
communication interface or system could be arranged to communicate by power line
communication over the first, the second and/or the third terminal of the remote switch control
device. The communication system could comprise an electrical circuit and/or a
microprocessor. The communication system could cooperate with the shaping circuit equipping
the break-before-make switch, e.g. by sharing at least part of the electrical circuit and/or the
same microprocessor. The communication system could collect and send information about a
state of the break-before-make switch and/or about a switching of the break-before-make
switch by a user. The information could comprise additional information that are stored in a
local memory equipping the communication system and/or the shaping circuit, e.g. an
electronically identity of the break-before-make switch. The communication system could
collect and send information provided by other electronic circuits equipping the break-before-
make switch and/or the shaping circuit, e.g. sensors, human- machine interfaces and/or user
Interface.

[0041] Advantageously, the microprocessor could be arranged to generate a predefined
voltage pattern over the first, the second and/or the third terminal of the remote switch control
device, during the attenuation generated by the break-before-make switch. On one side, a
predefined pattern voltage could electrically mark the attenuation or the interruption caused by
the switch 1, 10, and on the other side, a predefined pattern voltage could provide information
or commands to the electrical appliance and/or to other connected devices or switches, 1.e. a
home lighting appliances control unit.

[0042] Preferably, the microprocessor is powered by a standalone powering unit, in particular

by a battery pack or a single battery. A standalone powering unit permits to powering the active
circuit and the microprocessor without requiring an additional powering line.

[0043] Figure 5 shows a remote switch control device 9 for activating and deactivating of an
electrical appliance according to the invention.

[0044] The remote switch control device 9 comprises an first terminal 90 connectable to a first
ine of a power line, a second terminal 91 connectable to a second line of the power line and a
third terminal 92 connectable to a power supply terminal of the electrical appliance.
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[0045] The remote switch control device 9 could be Integrated within a single casing.
Alternatively, remote switch control device 9 could be distributed within a plurality of distinct
elements or units electrically cooperating together.

[0046] The remote switch control device 9 could be Installed directly behind the plug outlets of
a home.

[0047] The remote switch control device 9 could be installed directly behind or within an
electrical appliance. The electrical appliance could be a light appliance, an electrical home
appliance, a home automation electrical appliance or an electrical motor equipped appliance.

[0048] The remote switch control device 9 comprises a controllable switching circuit 93
adapted to modify up to break the electrical connection between the first terminal 90 and the
third terminal 92, and a detection circuit 96 adapted to detect an attenuation of an electrical
parameter between the first and the second terminal 90,91 and to control the controllable
switching circuit 93 via a command wire 98. In particular, the detection circuit 96 could be
arranged to detect an electrical interruption on a power line connected to the first 90 or to the
second terminal 91 of the device 9.

[0049] The first terminal 90 could be connected to a phase line 8 of the power line, while the
second terminal 91 could be connected to the neutral line 7 or the ground of the power line.

[0050] Alternatively, the first terminal 90 could be connected to the neutral line 7 or the ground
of the power line, while the second terminal 91 could be connected to the phase line 8 of the
power line.

[0051] Advantageously, the power line could be a 100-400V, AC single-phase power line.

[0052] The first terminal 90 could be connected to a first line of a DC power line, while the
second terminal 91 could be connected to a second line of the DC power line. The first line
could be electrical connected either to the positive pole or to the negative pole of a DC power
supply, while the second line i1s connected to the antagonist pole of the DC power supply.

[0053] According to the Iinvention the power attenuation could be an abnormal and abrupt
modification of an electrical parameter, e.g. power, voltage, effective rms voltage, current, or
effective current, on a power line, i.e. a modification not statistically attributable to electrical
Intrinsic characteristics or employ of the power line.

[0054] In particular, the attenuation could be a substantial attenuation of the electrical voltage,
power and/or current provided by a DC power line, and/or a substantial interruption of the
electrical voltage and/or current provided by a DC power line.

[0055] In particular, the attenuation could be an attenuation of the amplitude the electrical
voltage and/or current provided by a AC power line, a substantially and abnormal modification
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of the frequency of the electrical voltage and/or current provided by a AC power line, a phase
shifting of the frequency of the electrical voltage and/or current provided by a AC power line,

and/or a substantial interruption of the electrical voltage and/or current provided by a AC power
ine.

[0056] Advantageously, the detection circuit 96 could detect the attenuation up to an electrical
Interruption at the input terminal 90 by surveying and/or checking the voltage drop between the
first and the second terminal 90,91. A predefined attenuation level could be thus defined In
order to signalize a detection of an attenuation and/or of an interruption.

[0057] The detection circuit 96 could be arranged to detect the attenuation by surveying and/or
checking the electrical voltage between the first and the second terminal 90,91 In order to
detect an appearance of frequencies within a predefined frequency range. The range could be
thus so defined to covers frequencies statistically or substantially attributable to
electromechanically switch commutation.

[0058] In case of the presence of a switch 1,10 equipped with a shaping circuit or element 5
operating on a AC power line, the detection circuit 96 could be arranged to detect the
attenuation by surveying and/or checking the electrical voltage between the first and the
second terminal 90,91 In order to detect an appearance of frequencies within a predefined
frequency range. The range could be defined to exclude frequencies statistically or
substantially attributable to classical 50Hz/60Hz AC frequency holder or sine wave.

[0059] In case of the presence of a break-before-made switch equipped with a shaping circuit
or element 5 operating on a AC power line, the detection circuit 96 could be arranged to detect
the attenuation by surveying and/or checking the electrical voltage between the first and the
second terminal 90,91 In order to detect an appearance of a phase shift of the voltage
frequency within a predefined frequency shift range. The predefined range could be thus
defined to exclude phase shifts statistically or substantially attributable to electrical noises of
power supplying or distribution devices or arrangements.

[0060] In case of the presence of a break-before-made switch equipped with a shaping circuit
or element 5 operating on a AC/DC power line, the detection circuit 96 could detect an
attenuation up to a power interruption at the input terminal 90 by surveying and/or checking the
voltage or the voltage amplitude between the first and the second terminal 90,91 Iin order to
detect a predefined drop slope or a drop slope within a predefined slope range. The
predefined dropping slope could be thus defined In order to exclude slopes that are statistically
or substantially attributable to electrical noises of power supplying or distribution devices or
arrangements.

[0061] A plurality of ranges could be defined in order to recognize or identify the break-before-
made switch that iIs generating/have generated the detected attenuation.

[0062] The detection circuit 96 could be arranged to detect an attenuation, in particular of an
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electrical interruption, on a power line in a predefined period that is comprised in a range from
10 us to 2 s. The expressed units are Sl units, 1.e. the unit 'us’ represents microseconds, 1.e. 10

-6 seconds, and the unit 's' represents second.

[0063] In case of lighting appliances, tests have shown that the detection circuit 96 could be
arranged to detect an attenuation, In particular of an electrical interruption, of a power line
lasting a period that iIs comprised in a range from 100 us to 500 ms and, in particular from 10

ms to 100 ms. The 'ms' unit represents milliseconds, i.e. 10~ seconds, according to the Sl
units standard.

[0064] The remote switch control device 9 permits to use a switch 1 that 1s a simple mono-
stable switch ON-OFF configured to break the electrical connection as long as the switch Is
actuated (push button). In such case, for activating/deactivating the electrical appliance, the
user has to shortly actuate this switch in such a way to generate an attenuation whose period
IS comprised within the predefined range (e.g. less than the predefined max duration) of the
detection circuit 96, e.g. less than 2 s, better less than 500 ms.

[0065] The electromechanical switch 1 could be configured to generate an attenuation whose
duration 1s within a predefined min/max period independently from the actuating gesture of the
user on the switch 1, I1.e. the duration is substantially unmodifiable by the gesture. The switch 1
could generate successive attenuations whose durations could vary within the predefined
range.

[0066] In case of 50-60Hz AC signal, the detection circuit 96 could be arranged to detect an
attenuation, in particular an interruption, of the AC signal from from 1/2000 cycle to 100 cycles.
Tests have shown that the detection circuit 96 could be arranged to detect an attenuation, In
particular an interruption, of the AC signal lasting from 1/200 cycle to 25 cycles, and In
particular from 1/2 cycle to 5 cycles.

[0067] In the sense of the invention, the unit 'cycle’ refers to AC cycle, i.e. to AC frequency .

[0068] The detection circuit 96 could be further been arranged to detect the predefined voltage
pattern generated by the shaping circuit 5 in order confirm a detection of an attenuation of an
electrical parameter generated by a switch 1. Moreover, a detection of a predefined pattern
could provide information about the switch having generated the detected attenuation.

[0069] The detection circuit 96 could be further been arranged to generated a predefined
electrical signal on one of his terminal in respond of a predefined voltage pattern. Alternatively,
the detection circuit 96 could comprise a dedicated terminal on which the predefined electrical
signal could be send to the electrical appliance or to other electrical devices.

[0070] The remote switch control device 9 could further comprise a communication interface or
system. The communication interface could be arranged to communicate by power line
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communication over the first, the second and/or the third terminal 90,9192 of the remote
switch control device.

[0071] The communication interface or system could a Power Line communication interface or
system.

[0072] The communication Interface could also be a radio interface. The communication
Interface could comprise an electrical circuit and/or a microprocessor. The communication
Interface could cooperate with the detection circuit 96, e.g. by sharing at least part of the
electrical circuit and/or the microprocessor. The communication interface could collect and
send information about a state of the remote switch control device 9 and/or about a state of the
detection circuit 96 and or about a state of the controllable switching circuit 93. The information
could comprise additional information that are stored in a local memory equipping the remote
switch control device 9 and/or the detection circuit 96, e.g. an electronically identity of the
remote switch control device and or release numbers of components of the remote switch
control device. The communication interface could collect and send information provided by
other electronic circuits equipping the remote switch control device 9, e.g. ambient or human
detection sensors, human- machine interfaces and/or user interface.

[0073] The communication interface can be used to send the information that the switch has
been activated. This communication interface can also receive the information to turn-on or off
or dim the load.

[0074] The detection circuit could have an Initial or default state, wherein the electrical
connection between the first terminal 90 and the third terminal 92 is Interrupted. This state
could provide safety grade In case of electrical hazard or after an electrical overvoltage or
blackout.

[0075] Each time the detection circuit detect an attenuation of an electrical parameter and/or a
predefined voltage pattern, the detection circuit could lead a change of the state of the
electrical connection between the first terminal 90 and the third terminal 92, between a
connected state and an interrupted state by commanding the controllable switching circuit 93.

[0076] The controllable switching circuit 93 could comprise an electrically operated switch. For
example, an electromagnet-based relay or solid-state relay could be used to controllably break
the electrical connection between the first terminal 90 and the third terminal 92.

[0077] The controllable switching circuit 93 could comprise a transistor arranged to controllably
modify up to break the electrical connection between the first terminal 90 and the third terminal
92. The transistor could further provide an electrical attenuation up to a substantially break of
the electrical connection In order to provide, for example, dimmer functionality.

[0078] The controllable switching circuit 93 could comprise a bidirectional triode thyristor, often
called TRIAC, arranged to controllably break the electrical connection between the input
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terminal 90 and the output terminal 92. The bidirectional triode thyristor could enables or stops
of positive and/or negative current applied to its gate electrode providing a control of the
direction of current flowing between the first terminal 90 and the third terminal 92.

[0079] A plurality of predefined voltage attenuation levels, a plurality of voltage slope ranges, a
plurality of frequency range, a plurality of phase shift ranges and/or a plurality of voltage
pattern could be defined so that the detection circuit could activate the controllable switching
circuit 93 In order to generate predefined electrical connection between the first and the third
terminal 90,92. Such predefined electrical connection could enable particular functionalities of
electrical appliance or home automation devices, for example dimmer-like functionalities.

[0080] For example, the controllable switching circuit could be arranged to electrically

attenuate the electrical connection between the first terminal and the third terminal, from 0% up
to 100%.

[0081] For example, a detection of an attenuation value comprised in a first predefined range
by the detection circuit 96 could conduct the detection circuit 96 to drive the controllable
switching circuit 93 In a first predefined manner, for example providing a first predefined
electrical attenuation of the electrical connection between the first and the third terminal 90,92
or by stopping the current flowing In a predefined direction between the first and the third
terminal 90,92. A detection of an attenuation value comprised in a second predefined range
could conduct the detection circuit 96 to drive the controllable switching circuit 93 In a second
predefined manner, for example providing a second predefined electrical attenuation of the
electrical connection between the first and the third terminal 90,92 or by stopping the current
flowing In a the opposite direction of the predefined direction between the first and the third
terminal 90,92.

[0082] Eventually, each time the detection circuit detect a predefined attenuation of an
electrical parameter and/or a predefined voltage pattern, the detection circuit could be
arranged to generate a command signal within the remote switch control device 9 or externally
to the electrical appliance, this without changing the current state of the electrical connection
between the first terminal 90 and the third terminal 92.

[0083] Advantageously, the remote switch control device 9 of Figure 5 could comprise a power
supply 96 powering the controllable switching circuit 93, the detection circuit 94 from the first
90 and/or second terminal 91. The remote switch control thus provides in particular a remote
switch controlling for activating and deactivating of an electrical appliance, requiring neither
additional electrical line for command transmission nor additional line for power supply.

[0084] The remote switch control device 9 could comprises an electrical energy storing
element 95 In order to provide power supply to the controllable switching circuit 93 and the
detection circuit 94 at least during the attenuation of an electrical parameter of a power line or
during the electrical interruption on a power line. Advantageously, the energy storing element
95 could be or could comprise a rechargeable energy storing element powered by the power
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supply 96 of the device 9. The energy storing element 95 could consist in a capacitor.

[0085] Alternatively, the remote switch control device 9 could be arranged to power down
during a substantial power interruption occurring at the first 90 and/or at the second terminal
91 of the device 9. In this configuration, detection circuit 94 could be arranged to change the
state of the electrical connection between the first terminal 90 and the third terminal 92 each
time the remote switch control device 9 Is power up by a re-establishment of the powering at
the first 90 and/or at the second terminal 91 of the device 9.

[0086] In case a substantial power interruption occurring at the first 90 and/or at the second
terminal 91 of the device 9 and lasting more than a predefined period, the remote switch
control device 9 could be further arranged to maintain the state of the electrical connection
between the first terminal 90 and the third terminal 92 when the remote switch control device 9
IS newly power up, and arranged to send a predefined message on one of the lines of the
remote switch control device 9.

[0087] The electrical appliance could be an electrical load of an electrical device. In such case,
parts of the remote switch control device 9 could be advantageously located within the casing
of the electrical device, e.g. the controllable switching circuit 93 could be part of the electrical
device itself. Advantageously, the remote switch control device 9 could be thus comprises a
remote switch control device module that is devoid of the controllable switching circuit 93, as
this element could be part of electrical device, electrical appliance or of a secondary
operational unit of the remote switch control device 9. The remote switch control device
module could thus be configured for electrically controlling the controllable switching circuit that
could be physically located within the electrical device, the electrical appliance or the
secondary operational unit. This remote switch control device module could thus comprises the
detection circuit 94 powered by the power supply circuit 95 and eventually by the electrical
Energy storing unit 95, these circuits having electrical connections with the first and second
terminal 90, 91 In such a way to be powered and to be able to provide a detection of an
attenuation of an electrical parameter between these terminals. The main remote switch
control device unit could thus arranged to provide an electrical connection with the command
wire 98 of the detection circuit 96 to the controllable switching circuit 93 In such a way to
control it. As mentioned, the secondary operational unit, i.e. the controllable switching circuit
93, could be part of the electrical device in such a way to control the activation and deactivation
of the electrical appliance.

[0088] Figure 6 shows a first embodiment of a switching system 6 comprising one of the above
mentioned remote switch control device 9 and the electro-mechanical switch 1 for an activation

and a deactivation of the electrical appliance 100.

[0089] The electrical appliance 100 of the Figure © Is controlled by means of a one-way portion
4 of the power line 7,8 that is connected to one of his electrical terminal 101, while the other
electrical terminal 102 i1s electrical connected to the neutral line of the power line 7,8.
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[0090] The switching system 6 of Figure 6 comprises the remote switch control device 9 and
the switch 1 and the electrical appliance 100 having a power supply and a neutral terminal 101,
102. The power line comprises a phase-line 8 and a neutral line 7. The power line could be, for
example a100-400V, AC single-phase power line.

[0091] The switch 1 Is electrically connected between the phase-line 8 of the power line and
the first terminal 90 of the remote switch control device 9, 1.e. one of the switch terminals 12,13
IS electrically connected to the power line while the other switch terminal 12,13 1s electrically
connected to the first terminal 90 of the remote switch control device 9 In such a way to
operate on the electrical connection between the first terminal 90 and the power line source 8.

[0092] The remote switch control 9 could be installed anywhere an access to the neutral line 7
IS possible so to electrical connect his second terminal 91 to the neutral line 7 of the power line.

[0093] Typically in the building domain, the first and the second line of the power line 7,8 could
follow physically separate paths within building walls and ceiling portions, the paths starting,
either from the electrical terminals of the electrical appliance, or from the electrical terminals of
the power plug outlet, and ending into the switchboard.

[0094] In such case, the remote switch control device 9 could be located near the electrical
appliance (or the power plug outlet, typically a wall- or surface-mounted power plug outlet) In
such a way to have access to the neutral line 7 starting from the electrical appliance, or from
the electrical plug outlet, respectively. The switch 1 Is thus electrically connected to the remote
switch control device 9 by means of the one-way portion 4 initially destined to powering the
electrical appliance 100 (or the power plug outlet).

[0095] In case of a power plug outlet, notably a wall- or surface-mounted power plug outlet,
the remote switch control device 9 could advantageously mounted behind the power plug
outlet in such a way to render it not visible nor accessible by a user.

[0096] The switching system 6 thus provides full operability in such conditions where the
access to power line is locally restricted and/or Iimited and where an additional cable iIs not
possible or awkwardly installable, e.g. one-way controlled lighting or one-way powered/earth
grounded plug outlet.

[0097] In particular, the switching system 6 thus provides full operability wherein the electrical
appliance 1s permanently installed on (or inside) an internal or external wall or ceiling of a
building and wherein the electrical appliance 1s controlled by an one-way line that is directly
Integrated, e.g. cemented, within the building elements.

[0098] Figure 7 shows a switching system 6 Interconnecting a plurality of switches 1, 1
operating on a one-way line portion 4 electrical relying the remote switch control device 9.

[0099] The switching system 6 permits to insert an unlimited number of switches that operate



DK/EP 3257130 T3

between the power line 8 and the first terminal 90 of the remote switch and/or between the
power line 7 and the second terminal 91 of the remote switch, this without requiring an
Installation of additional control/power wires.

[0100] As well known, In home lighting systems, a plurality of electromechanical switches are
commonly interconnected together by means of at least one multiple-way wiring In order to
activate and deactivate one or more lighting appliances. Commonly, break-before-make
switches are employed in such circuits and the multiple-way wiring Is a two-way wiring.

[0101] Figures 8a,b show two variants of a third embodiment of switching system 6. These
variants comprises one of the above mentioned remote switch control device 9 adapted to
activate and deactivate an electrical appliance 100 having a power supply and a neutral
terminals 101, 102. The break-before-made switch 10 of Figure 1b i1s electrically connected
between either a phase-line 8 (Figure 8a) or a neutral line 7 (Figure 8b) and the first terminal
90 of the remote switch control device 9.

[0102] The switch 10 has a first contact 12 that can be connected to either one of a second
and a third contact 13,14 of the switch 10, wherein said second and third contacts 13,14 of the
switch are electrically connected together. The second and third contacts 13,14 of the switch 1
could be electrically connected by short-circuiting both terminals 13,14 together.

[0103] The switch 1 could be electrically connected to either the phase-line 8 or neutral line 7
of a power line by electrically connecting the first terminal 12 of the switch 1 to either the
phase-line 8 or the neutral line 7, while the second and the third terminals 13,14 of the switch 1
are electrically connected to the input terminal 90 of the remote switch control device 9.

[0104] Alternatively, the switch 1 could be electrically connected to either the phase-line 8 or
neutral line 7 of a power line by electrically connecting the second and the third terminals 13,14
to either the phase-line 8 or the neutral line 7, while the first terminal 12 of the switch 1 Is
electrically connected to the input terminal 90 of the remote switch control device 9.

[0105] The third terminal 92 of the remote switch control device 9 is electrically connected to a
power supply terminal 101 of an electrical appliance 100, wherein the second terminal 91 Is
electrically connected to a neutral line of the power line.

[0106] The neutral terminal 102 of the electric appliance Is electrically connected to a neutral
line or wire /.

[0107] The appliance 100 could be a home light appliance.
[0108] The appliance 100 could be an electrical appliance electrically connected by means of

an electrical plug inserted in a power plug outlet so that the terminals 101,102 are electrically
connected to the third terminal 92 and to a neutral line or ground.
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[0109] The remote switch control device 9 could be integrated in the electrical appliance 100,
e.g. In a home light appliance or light bulb.

[0110] Alternatively or additionally to the arrangement of the figure 8a, a break-before-make
switch 10 could be electrically connected between a neutral line 7 of a power line and the
second terminal 91 of the remote switch control device 9, as illustrated in Figure 9a. The first
terminal 90 of the device 9 Is electrically connected to a phase line 8 of a power line. One
terminal 101,102 of the appliance 100 is electrically connected to the third terminal 92 of the
device 9 while the other terminal 101,102 of the appliance 100 is electrically connected to the
second terminal 91 of the device 9.

[0111] Alternatively or additionally to the arrangement of the figure 8b, a break-before-make
switch 10 could be electrically connected between a phase line 8 of a power line and the
second terminal 91 of the remote switch control device 9, as illustrated in Figure 9b. The first
terminal 90 of the device 9 is electrically connected to a neutral line 7 or ground line of a power
ine. One terminal 101,102 of the appliance 100 is electrically connected to the third terminal
92 of the device 9 while the other terminal 101,102 of the appliance 100 is electrically
connected to the second terminal 91 of the device 9.

[0112] As well known, In legacy home lighting systems, a plurality of electromechanical
switches are commonly interconnected together by means of at least one multiple-way wiring
In order to activate and deactivate one or more lighting appliances. Such switches are
commonly connected together by a two-way wiring.

[0113] Figure 10 show a switching system 6 comprising a plurality of switches operating on the
same remote switch control device 9 for controlling the appliance 100.

[0114] The switching system 6 interconnects a group of break-before-make switches 2,10,10'
arranged to operate on a two-way wiring 4,4' portion of the power line 8. The switching system
6 further comprises an additional switch 10" operating on a one-way portion of the power line
8. The switch 10" could be, alternatively, replaced by the switch of Figure 1a.

[0115] The switching system 6 provides thus an unlimited interoperability between switches
1,10 operating on a 1-way circuit and switches 2,10,10" operating on a 2-way circuit of a power
ine In such a way that all of such switches could be co-operate with the others for activating
and deactivating the same electrical appliance 100, without requiring an Installation of
additional control/power wires.

[0116] The first terminal 12 of the first switch 1 Is electrically connected to a phase line 8 of a
power line while the first terminal 12" of the second switch 1' Is electrically connected to the first
terminal 90 of the remote switching control device 9. The second and third contacts 13,14 of
the first switch 1 are electrically connected to the second and third contacts 13',14" of the
second switch 1' through a two-way wiring 4.
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[0117] An Intermediate switch 2 could be electrically inserted in-between the first and the
second switches 10,10" as known In the art.

[0118] The above-mentioned electrical connection between the first and the second switch Is a
common two-way wiring arrangement commonly used in traditional home lighting circuits.

[0119] According to the Invention, the second 13 and third terminal 14 the first switch 1 are
electrically connected together. An electrical connection between the second and third
terminals 13,14 could be realized by short-circuiting the second and third terminals 13, 14 of
the first switch by means of an electrical plate or wire 41. The electrical connection 41 could be
located internally the switch casing or near the switch location of switch 1.

[0120] Alternatively, the electrical connection between the second and third terminals 13,14 of
the first switch 1 could be realized by short-circuiting the two-way wiring 4 connecting the first
and second switches 10,10", for example by means of an electrical plate or wire 41.

[0121] Alternatively, the electrical connection between the second and third terminals 13,14 of
the first switch 10 could be realized by short-circuiting the second and third terminals 13', 14’ of
the second switch, for example by means of an electrical plate or wire.

[0122] Alternatively, the electrical connection between the second and third terminals 13,14 of
the first switch 10 could be realized by short-circuiting a couple of terminals of the intermediate
switch 2.

[0123] The switching system 6 of Figure 10 further comprises a 1-way wire electrically
connecting the first terminal 12" of the second switch 10" to the first terminal 12" of a third
break-before-make switch 10". The second terminal 13" and third terminal 14" are electrically
connected together and electrically connected to the first terminal 90 of the remote switch
control device 9.

[0124] A not claimed aspect concerns thus a method for installing a switching system for
activating and deactivating an electrical appliance (100) having a first and a second power
supply terminals (101, 102).

[0125] The not claimed method comprises a step of installing the switching system 6. This step
comprises a step of electrically connecting the first terminal 90 to the first line of a power line
7,8, the second terminal 91 to the second line of the power line 7,8, and the third terminal 92 to
either the first power supply terminal (102) of the electrical appliance (100) or to an electrical
connector of a power plug outlet suitable for powering the electrical appliance 100.

[0126] The not claimed method comprises a step of installing the electromechanical switch
1,10 for being electrically connected either

between the first line 7,8 and the first terminal 90 of the remote switch control device 9 or
between the second line 7,8, and the second terminal 91 of said remote switch control device
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[0127] In the case where the employed electromechanical switch Is a break-before-make
switch 10, the installation step comprises a step of electrically connecting the second 13 and
the third 14 contacts together.

[0128] The above-mentioned steps of Installing could be executed Is any time-related
sequence.

List of elements used in Drawings:

[0129]
1,1
Switch
10,10°,10"
Break-before-made switch
12,13,14
Contacts
12',13", 14’
Contacts
12".13",14"
Contacts
2
Intermediate switch
21-24
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4 41
Electrical connection
4’
Two-way wiring
5
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50,51
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6
Switching system
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Neutral line
8
Phase line
9

Control device
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1. Omskiftersystem (6) til aktivering og deaktivering af et elektrisk apparat (100),
hvilket omskiftersystem (6) omfatter

en fjernomskifterstyreindretning (9) som omfatter:

en fgrste terminal (90) som er elektrisk forbundet til en fgrste ledning af en
stremledning (7,8);

en anden terminal (91) som er elektrisk forbundet til en anden ledning af
stremledningen (/,8) og kan forbindes elektrisk enten til en fgrste streamforsyningsterminal
(102) af det elektriske apparat (100) eller til en forste elektrisk terminal af et stremstik til
at forsyne det elektriske apparat (100) med strgm;

en tredje terminal (92) som kan forbindes enten til en anden strgmforsy-
ningsterminal (101) af det elektriske apparat (100) eller til en anden terminal af stramstik-
ket;

et styrbart omskifterkredslgb (93) som er arrangeret til at modificere den
elektriske forbindelse mellem den fgrste terminal (90) og den tredje terminal (92); og

et detekteringskredslgb (94) som er arrangeret til at detektere en strgmaf-
brydelse eller en stremdaempning og styre det styrbare omskifterkredslgb (93) derpa;

kendetegnet ved:

en forste elektromekanisk omskifter (1,10) som er forbundet mellem den fgrste led-
ning (7,8) og den forste terminal (90) af fjernomskifterstyreindretningen (9) eller mellem
den anden ledning (7,8) og den anden terminal (91) af fjernomskifterstyreindretningen
(9), hvor den fgrste elektromekaniske omskifter har en fgrste kontakt (12), en anden kon-
takt (13) og en tredje kontakt (14), hvor den fgrste elektromekaniske omskifter (1, 10) er
en bryde-for-slutte-omskifter som er konfigureret til at forbinde den fgrste kontakt (12)
elektrisk til enten den anden (13) eller tredje kontakt (14); hvor den anden (13) og tredje
(14) kontakt er elektrisk forbundet med hinanden pa en sadan made at der produceres,
nar den forste elektromekaniske omskifter aktueres, en strgmafbrydelse eller en strgm-
dampning i en tidsperiode i et omrade fra 10 ps til 2 s.

2. Omskiftersystem ifglge det foregaende krav, hvor en anden elektromekanisk om-
skifter (1',10") er elektrisk forbundet mellem den fgrste elektromekaniske omskifter (1,10)
og den fgrste eller anden terminal (90,91); hvor den anden elektromekaniske omskifter er
en bryde-fgr-slutte-omskifter (10,10'), hvor den anden bryde-fgr-slutte-omskifter (10') er
elektrisk forbundet mellem den fgrste bryde-fgr-slutte-omskifter (10) og den fgrste eller
anden terminal (90,91) af fjernomskifterstyreindretningen (9), og hvor den anden (13) og
tredje kontakt (14) af den fgrste omskifter (10) er elektrisk forbundet til en anden (13") og
en tredje (14') kontakt af den anden omskifter (10') gennem en tovejsforbindelse (4').

3. Omskiftersystem ifglge et hvilket som helst af de foregaende krav, hvor den fgrste
elektromekaniske omskifter og/eller den anden elektromekaniske omskifter (1,1°,10,10")
omfatter et formningskredslgb (5).

4. Omskiftersystem ifglge et hvilket som helst af de foregaende krav, hvor en fgrste
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terminal (50) af formningskredslgbet (5) er forbundet til den fgrste terminal (12,12") af
den fgrste eller anden omskifter (1,1°,10,10"); og hvor en anden terminal (51) af form-
ningskredslgbet er forbundet til den anden og/eller tredje terminal (13,13',14,14") af den
samme omskifter (1,1',10,10"), hvor formningskredslgbet (5) enten bestar i det vaesentlige
| en kapacitor, i en resistor, i en diode eller i et LC-kredslgb eller omfatter en processoren-
hed som er drevet af et batteri.

5. Omskiftersystem ifglge et hvilket som helst af de foregaende krav, hvor fjernom-
skifterstyreindretningen (9) vyderligere er konfigureret til at modtage en tradforbundet
og/eller tradlgs besked fra en foruddefineret indretning, fortrinsvis en tradlgs omskifter, og
til at modificere den elektriske forbindelse mellem den fgrste terminal (90) og den tredje
terminal (92) ved en modtagelse af en foruddefineret tradlgs besked.

6. Omskiftersystem ifglge et hvilket som helst af de foregaende krav, yderligere om-
fattende en kommunikationsgraenseflade eller -system som er konfigureret til at virke pa
en elektrisk forbindelse (4) mellem den fgrste ledning (7,8) og den fgrste terminal (90) af
fjernomskifterstyreindretningen (9) eller mellem den anden ledning (7,8) og den anden
terminal (91) af fjernomskifterstyreindretningen (9); hvor kommunikationsgransefladen
eller -systemet er konfigureret til, som svar pa en modtagelse af en foruddefineret tradfor-
bundet eller tradlgs besked fra en foruddefineret indretning, at modificere en elektrisk pa-
rameter af den elektriske forbindelse (4) i en foruddefineret tidsperiode, isar for at afbry-
de den elektriske forbindelse (4).
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