
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2010/0315196A1 

Schmidt et al. 

US 20100315196A1 

(43) Pub. Date: Dec. 16, 2010 

(54) 

(75) 

(73) 

(21) 

(22) 

SYSTEM WITH PRESENCE DETECTOR, 
METHOD WITH PRESENCE DETECTOR, 
PRESENCE DETECTOR, RADIO RECEIVER 

Frank Schmidt, Altkirchen (DE); 
Armin Anders, Taufkirchen (DE); 
Christian Bach, Munich (DE) 

Inventors: 

Correspondence Address: 
COHEN, PONTANI, LIEBERMAN & PAVANE 
LLP 
551 FIFTHAVENUE, SUITE 1210 
NEW YORK, NY 10176 (US) 

Assignee: EnCeean GmbH, Oberhaching 
(DE) 

Appl. No.: 12/670,985 

PCT Fled: Jul. 25, 2008 

Reception 
radio signal 

130. 

A to E 

Yes 

Check motion 

First radio signal 

Coupleterminal 

Comparet 

Decouple A 

(86). PCT No.: PCT/EP2008/05982O 

S371 (c)(1), 
(2), (4) Date: Aug. 16, 2010 

(30) Foreign Application Priority Data 

Aug. 10, 2007 (DE) ......................... 102007037896.5 
Publication Classification 

(51) Int. Cl. 
G06F 7/04 (2006.01) 

(52) U.S. Cl. ....................................... 340/5.1; 250/338.1 
(57) ABSTRACT 

A system and a method are disclosed with at least one pres 
ence detector, wherein the presence detector has a radio trans 
mitter. The system further comprises at least one radio 
receiver that is constructed in Such a manner as to receive and 
evaluate signals of the presence detector transmitted via 
radio. The radio receiver further comprises at least one device 
that acts on downstream units as a function of the evaluation 
result. 
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FIG 11 
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SYSTEM WITH PRESENCE DETECTOR, 
METHOD WITH PRESENCE DETECTOR, 
PRESENCE DETECTOR, RADIO RECEIVER 

0001. The invention relates to a system and a method with 
at least one presence detector, wherein the presence detector 
has a radio transmitter. The system further comprises at least 
one radio receiver, which is constructed to be able to receive 
and evaluate signals of the presence detector that are trans 
mitted via radio. The radio receiver further comprises at least 
one device that acts on downstream devices as a function of 
the evaluation. For instance, a Switching element turns an 
electrical load, such as a lighting unit, on and off, i.e., couples 
it to and decouples it from a source of power. The invention 
further relates to a presence detector that detects the presence 
of a person inside a space oran area, or senses and reports it. 
The invention further relates to a radio receiver that is con 
structed to couple an electrical terminal to a source of elec 
trical energy, and thus Supply an electrical load connected to 
the terminal with electrical energy. 
0002 Electrical loads such as lighting units and other elec 

trically operated apparatuses are connected to the public 
power supply network, for example, which can be a 50-60 Hz, 
220-230 VAC network. The electrical loads are generally 
turned on and off by electromechanical Switching elements or 
are completely coupled to or decoupled from the energy 
supply formed by the electric power network. The switching 
loads in these cases are frequently part of the electrical instal 
lations in the house. It is possible to perform the switching 
process with a wirelessly transmitted command by means of 
a radio receiver and the corresponding radio transmitter. It is 
additionally possible, as shown in the document DE 
10309334, to provide an energy-autonomous movement 
detector. The latter is activated, for instance, by a movement 
ofaperson inside its area of effect and is Supplied with energy. 
With this energy, the radio receiver transmits a radio signal. 
The transmitted radio signal can be received by all the radio 
receivers in the vicinity that are associated with the radio 
transmitter, and can be evaluated specifically at each receiver. 
After the evaluation, the radio receiver passes data signals to 
addressable receiver systems that are coupled to the radio 
receiver. These in turn performan action Such as Switching on 
a lighting unit or an electrical load. Thus the lighting unit is 
turned on as a result of the detected motion and requires or 
uses electrical energy. Switching elements that allow a user to 
turn off the electrical load or decouple it from the source of 
electrical energy are provided for shutting off the lighting 
unit. The user may be distracted by other things, forget to 
separate the electrical load from the energy source by Switch 
ing it off, and it will then unnecessarily consume electric 
power or electrical energy until another user notices it. 
0003. It is consequently the object of the invention to 
automatically decouple unneeded electrical loads from the 
power network and from the energy source. 
0004. The measures described below are provided to per 
form this object. A system according to claim 1 or 16, a 
method according to claim 31 or 32, a presence detector 
according to claim 33 or a radio receiver according to claim 
42 are provided to perform this object. The measures 
described in the claims that are directly or indirectly subor 
dinated to the above-mentioned claims develop these mea 
Sures in an advantageous manner. 
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0005. The system and the method will be described in 
detail below. The motion detector and the radio receiver will 
then be described in detail. 
0006 Thus a system that comprises the components 
described in detail below is proposed. The system accord 
ingly comprises at least one presence detector, at least one 
electrical terminal for an electrical load and at least one radio 
receiver. The presence detector is constructed to transmit at 
least first one predeterminable signal or at least one second 
predeterminable signal by means of the first radio transmitter. 
These signals can be predetermined by means of a device that 
allows a user or a skilled person to select various signals while 
setting up the presence detector, or during the initial installa 
tion of the system. It is thus possible to achieve an unambigu 
ous association of presence detector and radio transmitter 
within radio range. 
0007. A presence detector is a device that is constructed to 
determine the presence of persons in an observation area. This 
definition comprises not only a motion, but also can also 
comprise a nonmoving or very slowly moving person. The 
presence detector achieves this by means of a presence sen 
Sor, which is constructed for instance as an infrared sensor, in 
particular, a passive infrared sensor (PIR). An infrared sensor 
converts infrared radiation or heat radiation, into an electrical 
signal. Such a passive infrared sensor is particularly Suited for 
detecting a moving person. A timing element is, for example, 
an electronic clock or an electrical capacitor that has a pre 
determinable discharge time when coupled to an electrical 
resistor. A radio transmitter is an electronic circuit arrange 
ment or an electrical device that transmits analog or digital 
signals containing information or data by means of wireless 
transfer. For example, a radio transmitter modulates the sig 
nals to be transmitted onto a so-called carrier signal. The 
carrier signal, high-frequency electromagnetic waves for 
example, wirelessly transports the signal to be transferred to 
a remote location. At the remote location, there is a radio 
receiver that separates the signal to be transmitted from the 
carrier signal and Supplies it for further processing. 
0008. The presence sensor of the presence detector is con 
nected to the first radio transmitter and, after presence has 
been sensed, initiates, by means of an initiation signal to the 
first radio transmitter, the transmission of the first signal. A 
sensed presence is understood to mean the presence of a 
person or a relatively large animal in the space to be moni 
tored. Adjustment possibilities, with which the sensitivity 
and/or the response behavior of the presence sensor can be 
adjusted, are provided on the presence detector. The first 
signal is sent again at each response of the presence sensor. If 
there is not another response of the presence sensor over a 
predeterminable time period after the transmission of the first 
predeterminable signal, then there is a transmission of a sec 
ond predeterminable signal. The predeterminable time period 
is adjustable even after installation of the system. An adjust 
ment possibility, which is designed to be easily accessible, is 
provided for this purpose on the presence detector. It may be 
provided, for instance, by a rotary potentiometer. The first and 
the second predeterminable signals differ from one another. 
The signal can be provided, for example, by a short pulse of 
identical duration, which is transmitted at two different fre 
quencies for differentiation. Or the two signals can be distin 
guished from one another by the signal duration or a pulse 
Sequence. 

0009. The radio receiver is constructed to couple an elec 
trical energy source to or decouple it from an electrical load 
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by means of a switching element. If the radio receiver receives 
the first predeterminable signal, the electrical load is coupled 
by means of the Switching element to the electrical energy 
source, if the radio receiver receives the second predeter 
minable signal, the electrical load is decoupled from the 
electrical energy source. 
0010. This solution combines more than one advantage. 
First, the electrical load is coupled to the energy source by a 
sensed presence, and is thus in operation or at least ready for 
operation, since it is coupled or connected to the energy 
Source. Second, the electrical load is automatically discon 
nected from the energy Supply if no presence can be deter 
mined over a predeterminable time. 
0011 A possibility of turning the load on and off by means 
of a manually operated Switch is provided in one refinement 
of the system as an additional possibility for turning the load 
on and off. A hardwired electromechanical switching ele 
ment, having two Switch positions, open or closed, is also 
provided. This can be a toggle Switch, for example, the first 
switch position of which means “on” and the second switch 
position of which means “off” Such a toggle switch is thus 
formed by an electromechanical Switching element with a 
make-and-break contact. This electromagnetic Switching ele 
ment is connected to the radio receiver and connects the line 
potential, 220-230 V, for example, to a specially provided 
Voltage input on the radio receiver. The input is designed Such 
that if a predetermined Voltage level Such as a line Voltage of 
230 VAC is present at this input, it is evaluated by the radio 
receiver the same as the reception of the first predeterminable 
signal. A decrease in the line Voltage is then evaluated by the 
radio receiver like the reception of the second predeter 
minable signal. Thus the electrical load is connected to or 
disconnected from the electrical energy source by the hard 
wired Switching element or the manually operated Switch. 
0012. The hardwired electromagnetic switching element 
can be used in principle in two different embodiments; as a 
momentary contact Switch in one embodiment, or as a rocker 
switch in the other embodiment. Only short switching pulses 
are transmitted in the embodiment as a momentary contact 
Switch. The input at the radio receiver is constructed, in com 
parison with the preceding example, Such that a short Switch 
ing pulse is interpreted as the first or the second radio signal. 
This depends on the momentary switch position of the 
switching element that couples the load to the electrical 
energy source. That is to say, each Switching pulse at the input 
brings about a change of state at the output. If the output is at 
Zero Voltage, then a Switching pulse at the input brings about 
a connection of the potential at the given phase conductor to 
the electrical load. 
0013 Alternatively to being connected to the line voltage, 
the switch can also be set up to be potential-free, and merely 
coupled to the radio receiver that evaluates the switch position 
of the contact, open or closed. For instance, the closed Switch 
position would be evaluated as a first predeterminable radio 
signal, and an open Switch position as a second predeter 
minable signal. 
0014 If the electrical load in the system is turned on by 
means of the Switch and there is no determined presence in the 
area monitored by the presence detector after a relatively long 
time, or until the lapse of the predeterminable time period, 
then the presence detector transmits the second predeter 
minable signal to the radio receiver. At the radio receiver, this 
brings about a signal to the first Switching element, where 
upon the electrical load is decoupled from the electrical 
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Source. For this purpose, the presence detector always trans 
mits the second predeterminable signal at a predetermined 
time interval following the last sensed presence, and thus 
effects a shutoff of the load whenever no presence in the area 
of the presence sensor was detectable over the duration of a 
predetermined time period. Independently of the manner in 
which the load was coupled to the energy source, it is thus 
decoupled from the energy source. It is advantageous in the 
embodiment with a hardwired switching element that, inde 
pendently of how the electric power network or the energy 
source is coupled to the electrical load, whether this happened 
due to the presence detector or the switch, the presence detec 
tor causes the radio receiver to disconnect the load from the 
electrical energy source, the electric power network, after a 
predetermined time. 
0015. Alternatively or in combination with the previous 
possibility of a hardwired switch, a refinement of the system 
provides the possibility of transmitting a first predeter 
minable signal to the radio receiver by means of a wireless 
Switch as well, thus likewise bringing about a coupling of the 
energy source to the electrical load. A wireless switch offers 
the particular advantage of being placed at an arbitrary site 
without additional installation, easily and without the consid 
erable expense of installation. One need only take into 
account the range of the radio signal transmitted by the wire 
less switch. 

0016 For the above purpose, the wireless switch has an 
actuation element and an electromagnetic energy converter, 
the energy converter being coupled to the actuation element, 
and input mechanical force being converted into electrical 
energy. To carry outa Switching process, an input of mechani 
cal force onto the actuation element is necessary in any case. 
The electrical energy generated in this way is Supplied to a 
second radio transmitter that is integrated into the wireless 
switch. The wireless switch thereby sends the first predeter 
minable signal. This signal is received and evaluated by the 
radio receiver. 

0017. It is advantageous to construct the wireless switch 
Such that it also comprises at least one actuation sensor. The 
wireless Switch preferably comprises a first and a second 
actuation sensor with which a respective first or second actua 
tion direction is detected. The respective first or second pre 
determinable signal is transmitted, depending on which 
actuation direction was detected. It is thus assured that at least 
two different signals can be sent to the radio receiver, with 
these again bringing about at the radio receiver either a cou 
pling of the load to the energy source or a decoupling of the 
load. These signals correspond to the first or second prede 
terminable signal, respectively. 
0018. It is advantageous to design the presence detector to 
be energy-autonomous, i.e., the presence detector is indepen 
dent of a hardwired electrical energy Supply. The energy for 
operating the presence detector and its components is Sup 
plied from the energy available from the environment, so that 
no battery is necessary for operation. The components of the 
presence detector include, for instance, a detector circuit, a 
presence sensor connected to it and the radio transmitter. The 
energy Supply is formed, for instance, by a photoelectric 
energy converter Such as one or more solar cells. In view of 
the savings of energy then available in the presence detector 
in this case, the detector circuit must be specially designed for 
extremely low-power operation. This is the only component 
of the presence detector that must always be supplied with 
energy. Even the timing element is not Supplied with energy 
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all the time, but only for the duration of the predeterminable 
time period until the second predeterminable signal is sent. 
With this signal, all unneeded components of the presence 
detector are shut off. The presence sensor, which must like 
wise be Supplied with energy, is connected to the detector 
circuit. In order to save energy with the presence sensor, an 
operating mode of the detector circuit is proposed that pro 
vides on-phases and off-phases over time for the detector 
circuit, the off-phases being chosen with respect to the on 
phases such that a high duty ratio between on-phases and 
off-phases results. Thereby optimally long operating periods 
of the presence detector can be realized even in dark phases, 
i.e., in phases in which no energy Supply from light or other 
environmental energy is possible. 
0019. An energy-autonomous motion detector is operated 
by electrical energy that is obtained by converting so-called 
environmental energy into electrical energy. Environmental 
energy is understood to mean forms of energy Such as heat, 
motion or other forms of energy that can be converted by 
means of converter elements into electrical energy. These 
include, for example, thermoelectric elements, piezoelectric 
elements, photovoltaic elements, Seebeck elements, pyro 
electric elements, or other elements that transform physical 
values into separated electrical charges. 
0020. In order to increase transmission security, the radio 
signals of the presence detector or the wireless Switch are 
transmitted with a large bandwidth and/or in a temporal 
Sequence. 

0021. The system described below differs from the afore 
mentioned system in, among other things, the arrangement of 
the timing element on/in the radio receiver, whereas the tim 
ing element in the above-described system is arranged on/in 
the presence detector. Two additional distinguishing features 
result from this difference. The arrangement of the timing 
element on/in the radio receiver hence does not require any 
transmission of the second predeterminable signal from the 
presence detector to the radio receiver. This results from the 
fact that the decoupling of the electrical energy source from 
the terminal for the electrical load is initiated by the reaching 
of a temporal endpoint of the timing element. 
0022. A system is additionally proposed which likewise 
solves the problem, but differs from those described above in 
regard to certain characteristics, and comprises characteris 
tics that will be described below. The system thus likewise 
comprises at least one presence detector, at least one electrical 
terminal for an electrical load and at least one radio receiver. 
The presence detector itself comprises at least one presence 
sensor and at least one first radio transmitter, the presence 
detector being constructed to transmit at least one first pre 
determinable signal by means of the first radio transmitter. 
This signal can be predetermined by means of a device, 
whereby it is possible to select from various signals during the 
setup of the presence detector or the initial installation of the 
system. It is thus possible to produce a clearandunambiguous 
association of presence detector and radio receiver inside the 
radio range of the presence detector. 
0023 The presence sensor of the presence detector is con 
nected to the first radio transmitter, and, by means of an 
initiation signal to the first radio transmitter, effects the trans 
mission of the first signal after a presence is sensed. A sensed 
presence is to be understood as the presence of a person or a 
relatively large animal in the space to be monitored. Adjust 
ment possibilities, with which the sensitivity and/or the 
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response behavior of the presence sensoris/are adjustable, are 
provided on the presence detector. 
0024. The radio receiver is constructed to couple an elec 

trical terminal for an electrical load to an electrical energy 
Source by means of a Switching element, or to decouple it. If 
the radio receiver receives the first predeterminable signal, 
the electrical load is coupled by means of a Switching element 
to the electrical energy source. The radio receiver comprises 
a timing element. After the lapse of a predeterminable time 
period following the time of the last reception of the first 
predeterminable signal, the radio receiver decouples the elec 
trical terminal from the electrical energy source. 
0025. This solution combines more than one advantage. 
First, the electrical load is coupled to the energy source by a 
sensed presence, and is thus in operation or at least ready for 
operation since it is coupled or connected to the energy 
source. Second, the electrical load is disconnected from the 
energy Supply if no presence can be detected over a predeter 
minable time. Energy savings for the position detector are 
also achievable, since the timing element in this system is 
arranged on the radio receiver. The timing element thus does 
not burden the scarce energy resources at the position detec 
tor. With respect to the above-described system, the motion 
detector is additionally relieved of the burden of transmitting 
the second predeterminable signal. 
0026. The possibility of turning the load on and off by 
means of a manually operated Switch is provided in a refine 
ment of the system as an additional possibility for turning the 
load on and off. Here a hardwired electromechanical Switch 
ing element is provided that has two Switch positions, open or 
closed. This can be a toggle Switch, for example, the first 
switch position of which is “on” and the second switch posi 
tion of which is “off” Such a toggle switch is thus formed by 
an electromechanical Switching element with a make-and 
break contact. This electromagnetic Switching element is 
connected to the radio receiver and Switches, for instance, the 
line potential, 220-230 V for example, to a specially provided 
Voltage input on the radio receiver. The input is designed Such 
that if a predetermined Voltage level Such as a line Voltage of 
230 VAC is present at this input, it is evaluated by the radio 
receiver the same as the reception of the first predeterminable 
signal. Thus a predeterminable time begins to run at the 
timing element; after the lapse of the predeterminable time, 
the radio receiver decouples the electrical terminal from the 
electrical energy source. This process is interrupted by a 
reception of the first predeterminable signal and starts over. 
0027. The hardwired electromagnetic switching element 
can be used in principle in two different embodiments: as a 
momentary contact Switch in one embodiment, or as a rocker 
switch in the other embodiment. Only short switching pulses 
are transmitted in the embodiment as a momentary contact 
Switch. The input at the radio receiver is constructed, in com 
parison with the preceding example, such that a short Switch 
ing pulse is interpreted as the first or the second radio signal. 
This depends on the momentary switch position of the 
switching element that couples the load to the electrical 
energy source. Alternatively to being connected to the line 
Voltage, the Switch can also be set up to be potential-free, and 
merely coupled to the radio receiver that evaluates the switch 
position of the contact, open or closed. 
0028. If the electrical load in the system is turned on by 
means of the Switch and there is no reaction of the presence 
sensor in the area monitored by the presence detector after a 
relatively long time, or until the lapse of the predeterminable 
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time period, then the radio receiver Supplies a signal to the 
first Switching element, whereupon the electrical load is 
decoupled from the electrical source. The radio receiver per 
forms a disconnection of the electrical load from the electrical 
energy source at a predetermined time interval following the 
last sensed presence, i.e., after the last reception of the first 
predeterminable signal. The time sequence is interrupted by a 
new reception of the first predeterminable signal and starts 
over. It is advantageous in the embodiment of the hardwired 
switching element that, independently of how the electric 
power network or the energy source is coupled to the electri 
cal load, whether this happened due to the presence detector 
or the switch, the presence detector has the effect that, after a 
predetermined time, the radio receiver disconnects the load 
from the electrical energy source, the electric power network. 
0029. Alternatively or in combination with the possibility 
ofa hardwired switch, a refinement of the system provides the 
possibility of transmitting a first predeterminable signal to the 
radio receiver by means of a wireless switch as well, thus 
likewise bringing about a coupling of the energy source to the 
electrical load. In particular, a wireless switch offers the 
advantage of being placed at an arbitrary site without addi 
tional installation, easily and without the considerable 
expense of installation. One need only take into account the 
range of the radio signal that is transmitted by the wireless 
switch. 

0030. For the above purpose, the wireless switch has an 
actuation element and an electromagnetic energy converter, 
which is coupled to the actuation element, and when a 
mechanical force is applied to the actuation element, which is 
necessary in any case for a manually operated Switching 
process, this input mechanical force is converted into electri 
cal energy. The electrical energy thereby generated is Sup 
plied to a second radio transmitter that is integrated into the 
wireless switch. The wireless switch thereby sends the first 
predeterminable signal. This signal is received and evaluated 
by the radio receiver. 
0031. It is advantageous to construct the wireless switch 
Such that it also comprises at least one actuation sensor. The 
wireless Switch preferably comprises a first and a second 
actuation sensor, with which a respective first or second 
actuation direction is detected. The respective first or second 
predeterminable signal is transmitted, depending on which 
actuation direction was detected. It is thus assured that at least 
two different signals can be sent to the radio receiver, with 
these again bringing about at the radio receiver either a cou 
pling of the load to the energy source or a decoupling of the 
load. 
0032. It is advantageous to design the presence detector to 
be energy-autonomous, i.e., the presence detector is indepen 
dent of a hardwired electrical energy Supply. The energy for 
operating the presence detector and its components is Sup 
plied from the energy available from the environment, so that 
no battery is necessary for operation. The components of the 
presence detector include, for instance, a detector circuit, a 
presence sensor connected to it and the radio transmitter. The 
energy Supply is formed for instance by a photoelectric 
energy converter Such as one or more solar cells. In view of 
the savings of energy then available at the presence detectorin 
this case, the detector circuit must be specially designed for 
extremely low-power operation. This is the only component 
of the presence detector that must always be supplied with 
energy. Even the timing element is not supplied with energy 
all the time, but only for the duration of the predeterminable 
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time period until the second predeterminable signal is sent. 
The presence sensor, which must likewise be supplied with 
energy, is connected to the detector circuit. In order to save 
energy with the presence sensor, an operating mode of the 
detector circuit is proposed that provides on-phases and off 
phases of the detector circuit over time, the off-phases being 
chosen with respect to the on-phases such that a high duty 
ratio between on-phases and off-phases results. Optimally 
long operating periods of the presence detector can thereby be 
realized even in dark phases, i.e., in phases in which no energy 
Supply from light or other environmental energy is possible. 
0033. In order to increase the transmission security, the 
radio signals of the presence detector or the wireless switch 
are transmitted with a large bandwidth and/or in a temporal 
Sequence. 
0034. The problem is also solved by means of a presence 
detector. The presence detector comprises at least one pres 
ence sensor and at least one first radio transmitter, the pres 
ence detector being constructed to transmit at least one first 
predeterminable signal or at least one second predeter 
minable signal by means of the first radio transmitter. These 
signals can be predetermined by means of a device that allows 
a user or a skilled person to select various signals while 
setting up the presence detector, or during the initial installa 
tion of the system. It is thus possible to achieve a clear and 
unambiguous association of presence detector and radio 
receiver within the radio range of the presence detector. 
0035. The problem is also solved by means of a radio 
receiver. The radio receiver is constructed to couple an elec 
trical terminal for an electrical load to an electrical energy 
Source by means of a Switching element, or to decouple it. If 
the radio receiver receives a first predeterminable signal the 
electrical load is coupled by means of the Switching element 
to the electrical energy source. The radio receiver comprises 
a timing element. After the lapse of a predeterminable time 
period following the time of the last reception of the first 
predeterminable signal, the radio receiver decouples the elec 
trical terminal from the electrical energy source. With each 
newly received first predeterminable radio signal, the timing 
element is reset and the running of the predeterminable time 
starts over. That is to say, the electrical terminal is decoupled 
from the electrical energy source by means of the radio 
receiver only if no predeterminable radio signal was received 
past the predeterminable time period. 
0036 FIG. 1, a system with presence detector, radio 
receiver and load, 
0037 FIG. 2, a system with presence detector, radio 
receiver, load and hardwired switch, 
0038 FIG. 3, a system with presence detector, radio 
receiver, load, hardwired switch and wireless switch, 
0039 FIG. 4, a system with presence detector, radio 
receiver, load and wireless switch, 
0040 FIG. 5, a schematic representation of the radio 
receiver and its Subcomponents, 
0041 FIG. 6, a system with presence detector, radio 
receiver and load, 
0042 FIG. 7, a system with presence detector, radio 
receiver, load and hardwired switch, 
0043 FIG. 8, a system with presence detector, radio 
receiver, load, hardwired switch and wireless switch, 
0044 FIG. 9, a system with presence detector, radio 
receiver, load and wireless switch, 
0045 FIG. 10, a schematic representation of the radio 
receiver and its Subcomponents, 
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0046 FIG. 11, a process sequence diagram, 
0047 FIG. 12, a process sequence diagram. 
0048 FIG. 1 shows an embodiment of the system with a 
presence detector BM and a radio receiver FE, wherein radio 
receiver FE is connected to an electrical energy source E. 
Electrical energy source E in this and also in the additional 
embodiments is formed by a power supply network of a 
220-230 VAC network. A phase conductor L and a neutral 
conductor N are provided there. There is a potential differ 
ence between these conductors L and N. An electrical loadV 
is coupled to energy source E by means of a terminal A, which 
can be connected by radio receiver FE to the potential of 
phase line L. This takes place by means of radio receiver FE 
and a first switching element SE1, which is coupled to elec 
trical energy source E. For this purpose, first Switching ele 
ment SE1 is connected to phase line L of electrical energy 
source E. First switching element SE1 closes the contact, then 
phase line L and thus the potential present there is connected 
to terminal point A and is available to electrical load V. In this 
switching state, electrical load V is supplied with electrical 
energy. First switching element SE1 is coupled to radio 
receiver FE in such a way that first switching element SE1 is 
opened or closed by radio receiver FE. The radio receiver has 
an antenna ANT with which radio signals can be received and 
supplied to the radio receiver. The radio receiver itself is 
likewise connected to energy source E between phase and 
neutral lines L and N. 
0049 Position detector BM is arranged at an installation 
site remote from the radio receiver. Position detector BM has 
its own energy Supply by means of a storage element 3. The 
position detector is thus independent of a hardwired energy 
Source. Storage element 3 is connected to an energy converter 
that converts environmental energy into electrical energy. 
Such an energy converter is formed in the illustration by the 
schematically represented solar module SM, formed in this 
embodiment by solar cells, which convert light into electrical 
energy. The electrical energy thereby obtained is Supplied to 
storage element 3. By means of an electrical connection 
between storage element 3 and a detector circuit 12, the 
electrical energy of storage element 3 is available to detector 
circuit 12 for its operation. Detector circuit 12 is constructed 
to supply the additional components of presence detector BM 
with energy. Thus, presence sensor BS, a control circuit and a 
first radio transmitter FS1 and a connected antenna, as well as 
a timing element T are connected to the detector circuit. A 
transmission antenna Ant is connected to the first radio trans 
mitter. The frequency-determining component of the radio 
transmitter is a Surface wave resonator 14. 

0050. Presence sensor BS is constructed as an infrared 
sensor for example, so that the presence of a person inside the 
range of presence sensor BS is transmitted by an electrical 
signal to the detection unit. With an appropriate adjustment 
and calibration of the infrared sensor it is thus possible to 
sense the presence of a person even if he is moving only a little 
or not at all. Detector circuit 12 of presence detector BM 
evaluates this signal and passes it on to control circuit 5. 
which is supplied with energy by detector circuit 12 only if 
presence sensor BS has detected a presence. Control circuit 5 
thus begins to convert the information of presence sensor BS 
into a signal that is emitted by radio transmitter FS1 via an 
antenna. If the presence detector senses a presence in the area, 
then a first predeterminable signal S1 is transmitted. 
0051. The timing element that is coupled to detector cir 
cuit 12 is additionally reset to “Zero” at each detected pres 
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ence, and restarts the running of the predetermined time 
period whenever a presence is detected by presence sensor 
BS. Timing element T runs over a predeterminable time 
periodt, with a signal being transmitted to detector circuit 12 
regarding the end of the predeterminable time period after the 
predeterminable time period t has expired. Triggered by this 
information, control circuit 5 and the downstream first radio 
transmitter FS1 with surface wave resonator 14 and antenna 
ANT are activated by detector circuit 12. From the informa 
tion of the expired time period t, control circuit 5 forms a 
second predeterminable signal S2, which is emitted via radio 
transmitter FS1 and the connected antenna ANT. 
0.052 Thus an energy-autonomous presence detector BM 

is created that transmits a first predeterminable signal S1 as a 
function of a presence, or a second predeterminable signal S2 
as a function of a time period tin which no presence has taken 
place. The transmitted first or second predeterminable signal 
S1 or S2 is received by radio receiver FE via its antenna ANT. 
Radio receiver FE evaluates the received signals and deter 
mines whether a signal S1 or a signal S2 was received. 
0053. If radio receiver FE receives first predeterminable 
signal S1, then switching element SE1 is closed via radio 
receiver FE and is thus connected to the output A for connect 
ing load V to energy source E and thus to the potential of 
phase L. Thus the load, which is arranged between terminal A 
and neutral conductor N, has electrical energy available. If the 
radio receiver receives the predeterminable signal S2, then 
the radio receiver effects an opening of first Switching ele 
ment SE1 and thus a cutoff of electrical energy at terminal A, 
whereby there is a decoupling of electrical load V from elec 
trical energy source E. 
0054 The arrangement of the individual subcomponents 
of the system with respect to one another is schematically 
shown in FIG.1. For example, an installation can be arranged 
as follows. The radio receiver is arranged in a wall socket in 
which direct incoming phase and neutral lines are provided. 
The electrical load, a lighting unit, for example, is arranged on 
a room ceiling and is connected to output A and the neutral 
conductor. The presence detector is arranged remotely, on a 
wall opposite the room door, for example, and covers the 
entire space within its range. If a person enters this space 
through the room door, then the light on the room ceiling turns 
on according to the principle described above. After the per 
son leaves the room, a presence can no longer be determined. 
After a presence has been sensed for the last time, the timing 
element begins to run for the predeterminable time period. 
When the time period has elapsed, the lighting unit is turned 
off. The selection of the installation site for the presence 
detector depends upon its range and the space to be moni 
tored. Because of the energy-autonomous design of the pres 
ence detector, it can be mounted completely independently of 
any existing energy installation. 
0055 FIG. 2 shows the system arrangement already 
described in FIG.1, wherein, in comparison with the embodi 
ment described in FIG.1, a second electromechanical switch 
ing element SE2 is additionally provided in the embodiment 
of FIG. 2 as an alternative possibility for switching the elec 
trical load on and off. Switching element SE2 is connected in 
this embodiment to phase conductor Land is constructed as a 
normally open contact. Thus the potential of phase conductor 
L is applied with the second electromagnetic Switching ele 
ment to an input E of the radio receiver provided for it in the 
radio receiver. The radio receiver is constructed such that a 
phase potential present at the aforementioned input E relative 
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to output A is equated with a predeterminable signal S1. This 
incoming phase potential thus leads to the same evaluation 
result in the radio receiver as a received first predeterminable 
signal S1. This has the effect, as already described above, that 
the radio receiver couples the load to the electrical energy 
source by means of first switching element SE1. 
0056. The advantage here is that the electrical load can be 
turned on when the space is entered and turned off when it is 
vacated. If the user forgets to actuate switching element SE2 
when leaving the space, then the timing element of the pres 
ence detector has the effect that after the lapse of the prede 
terminable time periodt, the light is automatically shut off by 
the presence detector. After the lapse of the predeterminable 
time period t, presence detector BM sends the second prede 
terminable signal S2 to the radio receiver. 
0057. An alternative embodiment of the above-described 
embodiment of the second electromechanical Switching ele 
ment SE2 is a momentary contact switch. Input E in this 
embodiment receives the potential of phase conductor L only 
for the duration of the keypress for each Switching process. 
This short switching pulse is evaluated at radio receiver FE as 
a function of the state at output A. That is to say, each Switch 
ing pulse at input Ebrings about a change of state at output A. 
If output A is at Zero potential, then a Switching pulse at input 
Ebrings about a connection of the potential of phase conduc 
tor L to electrical load V. 

0058 FIG. 3 shows another embodiment, which is 
expanded with respect to the embodiment from FIG. 1 and 
also the embodiment from FIG. 2 in that an energy-autono 
mous wireless switch FST has been added to the system. The 
energy-autonomous wireless Switch FST is constructed in 
Such away that when a force F is exerted on actuation element 
BE, an electromechanical energy converter EMW is likewise 
actuated. Due to a mechanical coupling of actuating element 
BE to electromechanical energy converter EMW, the input 
force F is converted at least to a predetermined extent into 
electrical energy. A first or second predeterminable signal S1 
or S2, respectively, is transmitted by means of this electrical 
energy. For this purpose, the wireless Switch comprises at 
least one control circuit 5, which is likewise operated with this 
electrical energy. At least one first and one second actuation 
sensor BT1 or BT2, respectively, is connected to this control 
circuit 5. Depending on the actuation direction of actuating 
element BE, the first or the second actuation sensor BT1 or 
BT2 is excited. The actuation direction can be determined in 
that way. If first actuation sensor BT1 is excited, first prede 
terminable signal S1 is transmitted. If second actuation sensor 
BT2 is excited, second predeterminable signal S2 is transmit 
ted. Transferred to a practical example, the wireless switch is 
similar to a toggle Switch with a rocker. The rocker comprises 
a first Switching direction for “on” and a second Switching 
direction for “off” The actuation sensors each detect the 
switching direction so that downstream control circuit 5 
passes on this information by means of the actuation sensor to 
the second radio transmitter FS2. Second radio transmitter 
FS2 transmits this information by means of a radio signal to 
an antenna ANT coupled to second radio transmitter FS2. 
Simple momentary contact Switches, which make the corre 
sponding information available to the control circuit by 
means of a closed contact, are suitable as actuation sensors. 
The contact Switches themselves are energy-free or potential 
free Switching elements. 
0059 A surface wave resonator 14 is provided as a fre 
quency-determining element in the second radio transmitter. 
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The wireless Switch offers the advantage of being arranged or 
installed at an arbitrary site in a space, independently of an 
existing electrical installation. Surface wave resonator 14 can 
be of the same construction as that of the presence detector. A 
distinction of the carrier frequencies at radio receiver FE to 
decide whether the received signal was transmitted from pres 
ence detector BM or wireless switch FST is not necessary. 
0060 FIG. 3 thus comprises a variety of possibilities for 
coupling a load to an energy source or for controlling the 
coupling of the energy source, and for decoupling the load 
from the energy source in case of a predeterminable time 
period without presence. 
0061 FIG. 4 represents a system similar to the system of 
FIG. 3, but wherein hardwired switching element SE2 has 
been eliminated, since this function has been taken over by 
wireless switch FSD. The embodiment of FIG. 4 is particu 
larly preferable for an installation in which a hardwired 
switching element SE2 would require considerable installa 
tion expense, since installation costs can thereby be saved 
without impairing the functionality of the overall system. 
0062 FIG. 5 shows radio receiver FE and its subcompo 
nents in a schematic representation. Radio receiver FE is 
coupled to energy source E directly, so that a power Supply 
unit PU converts the electrical energy input via the connected 
alternating current into a DC voltage suitable for the elec 
tronic components of radio receiver FE. That is to say, a radio 
module F of the radio receiver, as well as a control unit STE 
and switching element SE1 are supplied with electrical 
energy by power supply unit PU. An antenna Ant, with which 
the received radio signals are passed on to radio module F, is 
coupled to radio module F. Radio module F demodulates the 
radio signals, separates the carrier frequencies from the sig 
nals S1 or 52 that are actually to be transmitted, and relays 
signals S1 or S2 to control unit STE. Control unit STE evalu 
ates the input signals S1 or S2 and transmits a Switching 
signal to first switching element SE1. Switching element SE1 
may be a reed contact or a relay contact. In this embodiment, 
one side of the contact is coupled to the phase conductor of the 
power Supply network, and the electrical load is connected to 
the other side of the contact. If the contact closes, the potential 
of the phase conductor is connected to the load. The electrical 
load, which is connected at output A and is coupled to the 
neutral conductor of the power Supply network, has the elec 
trical energy provided by the power supply network available 
to it when the contact is closed. 

0063 FIG. 6 shows an additional embodiment of the sys 
tem with presence detector BM and radio receiver FE. In this 
embodiment as well, radio receiver FE is connected to elec 
trical energy source E. The electrical energy source E is 
formed in this embodiment and the Subsequent ones as well 
by a power supply network from a 220-230VAC network. A 
phase conductor L and a neutral conductor N are provided 
there. There is a potential difference between these two con 
ductors. Electrical load V can be coupled to energy source E 
by means of terminal A, which can be connected by radio 
receiver FE to the potential of phase conductor L. This takes 
place by means of radio receiver FE and first switching ele 
ment SE1 coupled to it, which is coupled to electrical energy 
source E. For this purpose, first switching element SE1 is 
connected to phase conductor L of electrical energy source E. 
If first switching element SE1 closes the contact, then phase 
conductor L and the potential present there is connected to 
terminal point A, and is available to electrical load V. In this 
switching state, electrical load V is supplied with electrical 
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energy. First switching element SE1 is coupled to radio 
receiver FE in such a way that first switching element SE1 is 
opened or closed by radio receiver FE. The radio receiver has 
an antenna ANT, with which it receives radio signals and 
these are supplied to it. The radio receiver itself is likewise 
connected to energy source E between phase conductor and 
neutral conductors L and N, respectively. Radio receiver FE 
in this embodiment comprises a timing element, or is coupled 
to the timing element. The timing element determines the 
duration of time that has elapsed since the last reception, and 
transmits a Switching signal after a predeterminable time 
period has passed. 
0064 Presence detector BM is arranged at an installation 
site remote from the radio receiver. Presence detector BM is 
Supplied with its own energy by means of a storage element 3. 
The presence detector is thus independent of a hardwired 
energy source. Storage element 3 is coupled to an energy 
converter that converts physical environmental conditions 
into electrical energy. Such an energy converter is formed in 
the illustration by the schematically represented solar module 
SM. These may be solar cells, for instance, which convert 
light into electrical energy. The electrical energy thereby 
obtained is supplied to storage element 3. The electrical 
energy of storage element 3 is available by means of an 
electrical connection between storage element 3 and detector 
circuit 12 to detector circuit 12 for its operation. Detector 
circuit 12 is constructed to Supply the additional components 
of presence detector BM with energy. Thus, presence sensor 
BS, a control circuit and a first radio transmitter FS1 and a 
connected antenna are connected to the detector circuit. A 
transmission antenna Ant is connected to the first radio trans 
mitter. The frequency-determining component of the radio 
transmitter is a Surface wave resonator 14. 

0065 Presence sensor BS is constructed as an infrared 
sensor, for example, so that the presence of a person inside the 
range of presence sensor BS is communicated by an electrical 
signal to the detector unit. With an appropriate adjustment 
and calibration of the infrared sensor, it is thus possible to 
sense the presence of a person even if he is moving only a little 
or not at all. Detector circuit 12 of presence detector BM 
evaluates this signal and passes it on to control circuit 5. 
which is supplied with energy by detector circuit 12 only if 
presence sensor BS has detected a presence. Control circuit 5 
thus begins to convert the information of presence sensor BS 
into a signal that is emitted by radio transmitter FS1 via an 
antenna. If the presence detector senses a presence in the area, 
then a first predeterminable signal S1 is transmitted. 
0066. Thus an energy-autonomous presence detector BM 

is created, which transmits the first predeterminable signal S1 
depending on the presence of a person. The transmitted first 
predeterminable signal S1 is received by radio receiver FE by 
the latter's antenna ANT. Radio receiver FE evaluates the 
received signals and determines from them, or recognizes 
from them, that a signal S1 was received. If radio receiver FE 
receives first predeterminable signal S1, then switching ele 
ment SE1 is closed by radio receiver FE and thus the potential 
of phase conductor L is connected to output A for connecting 
load V to energy source E. The load, which is arranged 
between terminal A and neutral conductor N, then has elec 
trical energy available. 
0067. The timing element that is coupled to radio receiver 
FE is reset with each received first predeterminable signal S1 
to the “starting value' and begins to run for determined time 
period t. This repeats with each received predeterminable 
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signal S1. Only after the lapse of the entire predeterminable 
time period t up to a “final value' does the timing element 
issue a signal to radio receiver FE, which, by means of this 
information, performs a decoupling of electrical energy 
source E from terminal A and thus also from electrical loadV. 
0068. The arrangement of individual subcomponents of 
the system with respect to one anotheris Schematically shown 
in FIG. 6. An installation can be arranged as follows, for 
example. The radio receiver is arranged in a wall receptacle, 
in which there is a direct connection of phase and neutral 
lines. The electrical load, a lighting unit, for example, is 
arranged on a room ceiling, and is connected to output A and 
the neutral conductor. The presence detector is arranged 
remotely therefrom, on a wall opposite one of the room doors, 
for instance, and covers the entire space with its range. If a 
person enters the room through the room doors, then the light 
on the room ceiling turns itself on according to the principle 
described above. After the person leaves the room, a presence 
can no longer be determined. At the last sensed presence, the 
timing element begins to run over the predeterminable time 
period. If the time period has elapsed, the lighting unit is shut 
off. The selection of the installation site for the presence 
detector is ideally guided by its range and the space to be 
monitored. Due to the energy-autonomous design of the pres 
ence detector, it can be installed independently of an existing 
electrical installation. 
0069 FIG. 7 shows the system arrangement already 
described in FIG. 6, wherein, in contrast to the embodiment 
shown in FIG.1, a possibility forturning the electrical load on 
and off and a second electromechanical Switching element 
SE2 are provided as an alternative in the embodiment of FIG. 
7. Switching element SE2 is connected in this embodiment to 
phase conductor L and is constructed as a normally open 
contact. The potential of phase conductor L is thus applied 
with the second electromechanical switch to the provided 
input E of the radio receiver. The radio receiver is constructed 
Such that, with respect to output A, a phase potential present 
at the aforementioned input E is equated with a predeter 
minable signal S1. This incoming phase potential in the radio 
receiver leads to the same evaluation results as a received first 
predeterminable signal S1. This has the result, as already 
described above, that the radio receiver couples the load to the 
electrical energy source by means of first Switching element 
SE1. 

0070 The advantage is that the electrical load can be 
turned on when a room is entered and can be again turned off 
when the room is vacated. If the actuation of switching ele 
ment SE2 is overlooked when the room is vacated, however, 
the timing element of the presence detector causes the light to 
be turned off automatically after the lapse of the predeter 
minable time periodt. After the lapse of the predeterminable 
time period t, radio receiver FE decouples terminal A, and 
thus load V as well, from electrical energy source E. 
(0071. An alternative embodiment of the above-described 
embodiment of second electromechanical Switching element 
SE2 is a momentary contact switch. In this embodiment, 
input E receives the potential of phase conductor L only for 
the duration of the keypress for each Switching process. This 
short switching pulse is evaluated at radio receiver FE as a 
function of the state at output A. That is to say, each Switching 
pulse at input Ebrings about a change of state in output A. If 
output A is at Zero potential, then a Switching pulse at input E 
causes a connection of the potential of phase conductor L to 
electrical load V. 
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0072 FIG. 8 shows an additional embodiment which is 
expanded with respect to the embodiment from FIG. 6, as 
well as the embodiment from FIG. 7, in that an energy 
autonomous wireless switch FST is added. The energy-au 
tonomous wireless switch FST is constructed such that when 
a force F is exerted on an actuating element BE, an electro 
mechanical energy transformer EMW is likewise actuated. 
The input force F is converted at least to a predetermined 
extent into electrical energy by a mechanical coupling of 
actuating element BE to electromechanical energy trans 
former EMW. A first or a second predeterminable signal S1 or 
S2, respectively, is transmitted by means of this electrical 
energy. The wireless Switch comprises at least one control 
circuit 5 for this purpose, which is likewise operated with this 
electrical energy. At least one first and one second actuation 
sensor BT1 and BT2 are connected to this control circuit 5. 
The first or the second actuation sensor BT1 or BT2 is excited, 
depending on the actuation direction of actuating element BE. 
The actuation direction is determined in this way. If first 
actuation sensor BT1 is excited, then first predeterminable 
signal S1 is transmitted. If second actuation sensor BT2 is 
excited, then second predeterminable signal S2 is transmit 
ted. Transferred to a practical example, the wireless switch is 
similar to a toggle Switch with a rocker. The rocker comprises 
a first Switching direction for “on” and a second Switching 
direction for “off” The actuation sensors each detect the 
switching direction so that downstream control circuit 5 
passes on this information by means of the actuation sensor to 
second radio transmitter FS2. Second radio transmitter FS2 
transmits this information by means of a radio signal to an 
antenna ANT coupled to second radio transmitter FS2. 
Simple momentary contact Switches, which make the corre 
sponding information available to the control circuit by 
means of a closed contact, are suitable as actuation sensors. 
The contact Switches themselves are energy-free or potential 
free Switching elements. 
0073. A surface wave resonator 14 is provided as a fre 
quency-determining element in the second radio transmitter. 
The wireless Switch offers the advantage of being arranged or 
installed at an arbitrary site in a space, independently of an 
existing electrical installation. Surface wave resonator 14 can 
be as the presence detector constructed in the same way. A 
distinction of the carrier frequencies at radio receiver FE to 
determine whether the received signal was transmitted from 
presence detector BM or wireless switch FST is not neces 
Sary. 
0074 FIG. 8 thus comprises a variety of possibilities for 
coupling a load to an energy source or for controlling the 
coupling of the energy source, and for decoupling the load 
from the energy source in case of a predeterminable time 
period without a presence. 
0075 FIG.9 represents a system similar to the system of 
FIG. 8, but wherein hardwired switching element SE2 has 
been eliminated, since this function has been taken over by 
wireless switch FSD. The embodiment of FIG. 9 is particu 
larly preferable for an installation in which a hardwired 
switching element SE2 would require considerable installa 
tion expense, since installation costs can thereby be saved 
without impairing the functionality of the overall system. 
0076 FIG. 10 shows radio receiver FE and its subcompo 
nents in a schematic representation. Radio receiver FE is 
coupled directly to energy source E, so that a power Supply 
unit PU converts the electrical energy input via the connected 
alternating current into a DC voltage suitable for the elec 
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tronic components of radio receiver FE. That is to say, a radio 
module F of the radio receiver, as well as a control unit STE, 
a timing element Tand a Switching element SE1 are Supplied 
with electrical energy by power Supply unit PU. An antenna 
Ant, with which the received radio signals are passed on to 
radio module F, is coupled to radio module F. Radio module 
F demodulates the radio signals, separates the carrier frequen 
cies from the signal S1 that is actually to be transmitted, and 
relays signal S1 to control unit STE. Control unit STE evalu 
ates the input signal S1 and transmits a Switching signal to 
first switching element SE1. Switching element SE1 may be 
a reed contact or a comparable relay contact. In this embodi 
ment, one side of the contact is coupled to the phase conduc 
tor of the power supply network, and the electrical load is 
connected to the other side of the contact. If the contact 
closes, the potential of the phase conductoris connected to the 
load. The electrical load, which is connected at output A and 
is coupled to the neutral conductor of the power Supply net 
work, has the electrical energy provided by the power Supply 
network available to it when the contact is closed. 

0077 FIG. 11 shows a schematic process sequence with 
the above-described embodiment, in which the timing ele 
ment is coupled to the radio receiver. The process begins at an 
arbitrary time point, at which a presence 110 is sensed by 
means of the presence detector. This event triggers an internal 
process at the presence detector, at the end of which a first 
predeterminable radio signal S1 is transmitted. The radio 
signal is received by the radio receiver. Reception 130 of the 
radio signal triggers an internal process at the radio receiver, 
which essentially comprises the coupling 150 of output A to 
energy source E, and in parallel therewith, the resetting of the 
timing element to a “starting value” 140. The timing element 
now begins to run for a predeterminable time period, until 
either the time point “final value' is reached or the timing 
element is reset to the “starting value' by another reception 
130 of the first predeterminable radio signal. If the time point 
“final value' is reached, an internal process begins at the radio 
receiver, at the end of which the electrical energy source is 
decoupled from terminal A, and thus also from electrical load 
V. 

0078 FIG. 12 shows a schematic process sequence with 
the above-described embodiment, in which the timing ele 
ment is coupled to the presence detector. 
007.9 The process begins at an arbitrary time point, at 
which a presence 110 is sensed by means of presence detector 
BM. This event triggers an internal process at presence detec 
tor BM, at the end of which a first predeterminable radio 
signal S1 is transmitted on the one hand, and the timing 
element is reset to a “starting value” 140 on the other. The 
timing element now begins to run for a predeterminable time 
period, or to count the lapsed time, until either the time point 
“final value' is reached, or until a presence is again sensed 
and the timing element is reset repeatedly to the 'starting 
value.” The radio signal is received by the radio receiver. The 
reception 130 of radio signal S1 triggers an internal process at 
the radio receiver that comprises the coupling 150 of output A 
to energy source E. In the interim, the timing element contin 
ues to run at presence detector BM and reaches the “final 
value 160. This triggers an internal process in presence 
detector BM, at the end of which second predeterminable 
radio signal S2 is transmitted. If radio receiver FE receives the 
second predeterminable radio signal, an internal process 
begins at the radio receiver, at the end of which the electrical 
energy source is decoupled from terminal A, and thus from 
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loadV as well. With the transmission of second signal S2, all 
energy-intensive components of the presence detector 
become inactive or are de-energized. 

LIST OF REFERENCE CHARACTERS 

0080 BM Presence detector 
0081 FE Radio receiver 
0082 E. Electrical energy source 
0083. L. Phase conductor 
0084 N Neutral conductor 
0085 V Electrical load 
0086 A Terminal for electrical load 
0087 BS Presence sensor 
I0088 SE1 First switching element 
I0089) 3 Storage element 
0090 12 Detector circuit 
0091 T Timing element 
0092 FS1 First radio transmitter 
0093 FS2 Second radio transmitter 
0094 S1 First predeterminable signal 
0095 S2 Second predeterminable signal 
0096 T Predeterminable time period 
0097 SE2 Electromechanical switching element 
0098 ST Switch position 
0099 ST1 First switch position 
0100 ST2 Second switch position 
0101. FST Wireless switch 
0102 BE Actuating element 
(0103 EMW Electromechanical energy converter 
0104 BT1 First actuation sensor 
0105 BT2 Second actuation sensor 
0106 PU Power unit, power supply 
01.07 5 Control circuit 
0108. 2 Photovoltaic element 
0109 14 Surface wave resonator 
0110 STE Control electronics 
0111 Ant Antenna 
0112 110 Presence sensed 
0113 120 Generates radio signal 
0114 130 Reception radio signal 
0115 140 Sett to start 
0116. 150 Couple A to E 
0117. 160 t to final value 
0118 170 Decouple A from E 

1.-38. (canceled) 
39. A system comprising: 
a presence detector comprising a presence sensor, a timing 

element and a first radio transmitter, wherein said pres 
ence detector is constructed to transmit at least one first 
predeterminable signal or one second predeterminable 
signal by means of said first radio transmitter, wherein 
said presence sensor is coupled to said first radio trans 
mitter, and said presence sensor triggers the transmis 
sion of said first predeterminable signal after a sensed 
presence, and wherein, after lapse of a predetermined 
time period after a time point of the last sensed presence, 
said second predeterminable signal is transmitted; 

a terminal for an electrical load; 
a radio receiver, which is constructed to couple said termi 

nal by a first Switching element to an electrical energy 
Source if said first predeterminable signal is received, or 
to decouple it from the electrical energy source if said 
second predeterminable signal is received; 
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wherein energy for operating the presence detector and its 
components is Supplied from energy available from the 
environment, and wherein a wireless switch is provided 
that is constructed to transmit wirelessly and energy 
autonomously at least one said first predeterminable 
signal or one said second predeterminable signal by a 
second radio transmitter. 

40. The system according to claim 39, 
wherein the energy for operating the presence detector and 

its components is Supplied by a photoelectric energy 
COnVerter. 

41. The system according to claim 39, 
wherein said radio receiver is coupled to a hardwired elec 

tromechanical Switching element in Such a way that a 
first Switch position of a second Switching element at 
said radio receiver generates an input signal that excites 
said radio receiver to couple the electrical load to said 
electrical energy source by said first Switching element, 
and a second Switch position disconnects the input sig 
nal from the radio receiver, so that the electrical load is 
decoupled from the electrical energy source. 

42. The system according to claim 39, 
wherein said radio receiver is coupled to a hardwired elec 

tromechanical Switching element, which is constructed 
as a momentary contact Switch, in Such a way that a first 
Switching pulse of said hardwired electromechanical 
Switching element at said radio receiver generates an 
input signal that excites said radio receiver to couple the 
electrical load to said electrical energy source by said 
first Switching element, and wherein a second Switching 
pulse excites the radio receiver to disconnect the electri 
cal load from said electrical energy source, by said first 
Switching element. 

43. The system according to claim 39, comprising: 
a wireless switch that is constructed to transmit wirelessly 

and energy-autonomously at least one first predeter 
minable signal or one second predeterminable signal by 
a second radio transmitter. 

44. The system according to claim 43. 
wherein said wireless Switch comprises an actuating ele 

ment which is coupled to an electromechanical energy 
converter in Such a way that a mechanical force exerted 
on said actuating element is converted at said energy 
converter into electrical energy, wherein the electrical 
energy is conducted to said second radio transmitter. 

45. The system according to claim 44, wherein said wire 
less Switch comprises a first actuation sensor that senses an 
actuation of said actuating element in a first direction, and a 
second actuation sensor that senses an actuation of said actu 
ating element in a second direction. 

46. The system according to claim 45, wherein said first 
predeterminable signal is transmitted in case of a response of 
said first actuation sensor, or said second predeterminable 
signal is transmitted in case of a response of said second 
actuation sensor. 

47. The system according to claim 39, wherein said pres 
ence detector comprises: 

a storage element for storing electrical energy; 
a control unit for encoding the detected presence; 
a detector circuit that activates said control circuit in the 

presence of a predeterminable electrical signal at said 
presence sensor and deactivates it after the decay of the 
electrical signal; and 



US 2010/03 1519.6 A1 

a photovoltaic element to which said storage element is 
connected for Supplying power to said presence detector. 

48. The system according to claim 47, wherein said detec 
tor circuit is operated in a pulsed mode, wherein an off-phase 
is longer than an on-phase. 

49. The system according claim 47, wherein said storage 
element is a capacitor and/or an electrochemical energy accu 
mulator. 

50. The system according to claim 47, wherein said pres 
ence sensor is an infrared sensor. 

51. The system according to claim 47, wherein said infra 
red sensor is equipped with a lens for concentrating the infra 
red radiation fields. 

52. A system comprising: 
a presence detector comprising a presence sensor and a first 

radio transmitter, wherein said presence detector is con 
structed to send at least one first predeterminable signal 
by said first radio transmitter, and wherein said presence 
sensor is coupled to said first radio transmitter, and said 
presence sensor triggers the transmitting of said first 
predeterminable signal after a sensed presence; 

a terminal for an electrical load; 
a radio receiver with a timing element, which is constructed 

to couple said terminal by a first Switching element to an 
electrical energy source if said first predeterminable sig 
nal is received, and which is constructed to decouple said 
terminal by said first switching element from the elec 
trical energy source after the lapse of a predeterminable 
time period after a time point of the last reception of said 
first predeterminable signal; and 

a wireless switch that is constructed to transmit wirelessly 
and energy-autonomously at least one said first prede 
terminable signal or one second predeterminable signal 
by a second radio transmitter, 

wherein energy for operating the presence detector and its 
components is Supplied from energy available from the 
environment. 

53. The system according to claim 52, wherein the energy 
for operating the presence detector and its components is 
Supplied by a photoelectric energy converter. 

54. The system according to claim 52, wherein said radio 
receiver is coupled to a hardwired electromechanical switch 
ing element in Such a way that a first Switch position of a 
second Switching element at said radio receiver generates an 
input signal that excites the radio receiver to couple the elec 
trical load by said first switching element to the electrical 
energy source, and a second Switch position disconnects the 
input signal from the radio receiver so that the electrical load 
is decoupled from the electrical energy source. 

55. The system according to claim 52, wherein said radio 
receiver is coupled to a hardwired electromechanical switch 
ing element, which is constructed as a momentary contact 
Switch, in Such a way that a first Switching pulse at the radio 
receiver causes the electrical load to be coupled to the elec 
trical energy source by said first Switching element, and a 
second Switching pulse causes the electrical load to be 
decoupled from the electrical energy source. 

56. The system according to claim 52, comprising a wire 
less Switch that is constructed to transmit, wirelessly and 
energy-autonomously, at least one first predeterminable sig 
nal or one second predeterminable signal by a second radio 
transmitter. 

57. The system according to claim 56, wherein said wire 
less Switch comprises an actuating element that is coupled to 
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an electromechanical energy converter in Such a way that a 
mechanical force exerted on said actuating element is con 
Verted at said energy converter into electrical energy, wherein 
the electrical energy is conducted to said second radio trans 
mitter. 

58. The system according to claim 57, wherein said wire 
less Switch comprises a first actuation sensor that senses an 
actuation of said actuating element in a first direction, and a 
second actuation sensor that senses an actuation of said actu 
ating element in a second direction. 

59. The system according to claim 58, wherein said first 
predeterminable signal is transmitted in case of a response of 
said first actuation sensor. 

60. The system according to claim 53, wherein said pres 
ence detector comprises: 

a storage element restoring electrical energy; 
a control unit for encoding the detected presence; 
a detector circuit that activates control circuit in the pres 

ence of a predeterminable electrical signal at said pres 
ence sensor and deactivates it after decay of the electri 
cal signal; and 

a photovoltaic element to which said storage element is 
connected for Supplying energy to said presence detec 
tOr. 

61. The system according to claim 60, wherein said detec 
tor circuit is operated in a pulsed mode, wherein an off-phase 
is longer than an on-phase. 

62. The system according to claim 60, wherein said storage 
element is a capacitor and/or an electrochemical energy accu 
mulator. 

63. The system according to claim 60, wherein said pres 
ence sensor is an infrared sensor. 

64. The system according to claim 63, wherein the infrared 
sensor is equipped with a lens for concentrating the infrared 
radiation fields. 

65. A method for use with a presence detector comprising: 
transmitting a first predeterminable signal after a sensed 

presence; 

coupling a terminal for an electrical load by a radio receiver 
to an electrical energy source by a Switching element 
when the first predeterminable signal is received; and 

after lapse of a predetermined time period following the 
time of the last reception of the first predeterminable 
signal, decoupling the terminal by the Switching element 
from the electrical energy source; 

Supplying energy for operating the presence detector and 
its components from energy available from the environ 
ment; and 

providing at least one first predeterminable signal or one 
second predeterminable signal energy-autonomously by 
a wireless switch. 

66. A method for use with a presence detector comprising: 
transmitting a first predeterminable signal after a sensed 

presence, and transmitting a second predeterminable 
signal after lapse of a predetermined time period follow 
ing the last sensed presence; 

coupling a terminal for an electrical load by a radio receiver 
to an electrical energy source by a Switching element 
when the first predeterminable signal is received; 

decoupling the terminal from the electrical energy source 
by the switching element after reception of the second 
predeterminable signal; 
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Supplying energy for operating the presence detector and 
its components from the energy available from the envi 
ronment; and 

providing at least one said first predeterminable signal or 
one said second predeterminable signal energy-autono 
mously by a wireless switch. 

67. A presence detector comprising a presence sensor, a 
timing element and a first radio transmitter, wherein said 
presence detector is constructed to transmit at least one first 
predeterminable signal or one second predeterminable signal 
by said first radio transmitter, 

wherein said presence sensor is coupled to said first radio 
transmitter, and said presence sensor triggers the trans 
mitting of said first predeterminable signal after a sensed 
presence, and 

wherein, after the lapse of a predeterminable time period 
after a time point of the last sensed presence, said second 
predeterminable signal is transmitted. 

68. The presence detector according to claim 67, wherein 
said presence detector comprises: 

a storage element for storing electrical energy; 
a control unit for encoding the detected presence; 
a detector circuit that activates a control circuit in the 

presence of a predeterminable electrical signal at said 
presence sensor and deactivates it after decay of the 
electrical signal; and 

a photovoltaic element to which said storage element is 
connected for Supplying power to said presence detec 
tor, wherein said photovoltaic element is dimensioned 
Smaller than is required for a direct operation of said 
presence detector. 

69. The presence detector according to claim 68, wherein 
said detector circuit is operated in a pulsed mode, wherein an 
off-phase is longer than an on-phase. 

70. The presence detector according to claim 68, wherein 
said storage element is a capacitor and/or an electrochemical 
energy accumulator. 

71. The presence detector according to claim 68, wherein 
said presence sensor is an infrared sensor. 

Dec. 16, 2010 

72. The presence detector according to claim 71, wherein 
said infrared sensor is equipped with a lens for concentrating 
the infrared radiation fields. 

73. The presence detector according to claim 71, wherein 
the first and/or second radio transmitter has a very short 
settling time. 

74. The presence detector according to claim 68, wherein a 
Surface wave resonator is the frequency-determining compo 
nent of said first radio transmitter. 

75. The presence detector according to claim 68, wherein 
said first radio transmitter transmits with a high bandwidth. 

76. A radio receiver with a timing element, wherein the 
receiver is constructed to couple a terminal by a first switch 
ing element to an electrical energy source if a first predeter 
minable signal is received, and to decouple the terminal by the 
first Switching element from the electrical energy source after 
the lapse of a predetermined time period following the last 
reception of the first predeterminable signal. 

77. The radio receiver according to claim 76, wherein the 
radio receiver is coupled to a hardwired electromechanical 
Switching element in Such away that a first Switch position of 
a second Switching element at the radio receiver generates an 
input signal that excites the radio receiver to couple the ter 
minal to the electrical energy source by the first Switching 
element, 

and a second Switch position disconnects the input signal 
from the radio receiver, so that the terminal is decoupled 
from the electrical energy source. 

78. The radio receiver according to claim 76, wherein the 
radio receiver is coupled to a hardwired electromechanical 
Switching element, which is constructed as a momentary 
contact Switch, in Such away that a first Switching pulse of the 
hardwired electromechanical Switching element generates an 
input signal at the radio receiver that excites the radio receiver 
to couple the terminal by the first switching element to the 
electrical energy source, and a second Switching pulse excites 
the radio receiver to disconnect the terminal from the electri 
cal energy source. 


