
SECURITY SYSTEM INCLUDING WIRELESS SELF-ENERGIZING
SWITCH CROSS-REFERENCE TO RELATED APPLICATIONS [0001]
This disclosure claims priority to United States
Provisional Application Serial No. 60/954,007 filed on
5 August 2007. BACKGROUND OF THE INVENTION [0002] This
disclosure relates to security systems and, more
particularly, to a security system utilizing at least
one self-energizing switch. [0003] Wireless switches
typically utilize a battery to power an internal
transmitter. For example, such wireless switches have
been used in certain switching applications that
permit easy access to change the batteries, such a
wireless garage door opener. In other switch
applications, battery access is limited or completely
unfeasible. For instance, a light switch may be
recessed into a wall and require considerable labor to
disassemble, or a security sensor switch may be in an
elevated location or out of easy reach. SUMMARY OF THE
INVENTION [0004] An example wireless security system
includes a power supply and a security device in
selective electrical communication with the power
supply. The security device provides a security
response when electrically connected with the power
supply. A receiver is electrically connected between
the power supply and the security device and is
operable to selectively electrically connect the
security device with the power supply. At least one
self-energizing switch of the system includes a
wireless transmitter and an energy harvester that is
operable to power the wireless transmitter. The
wireless transmitter emits a signal to the receiver in
response to power from the energy harvester, to
trigger the security response. [0005] In another
aspect, the wireless security system includes a memory
module in communication with the receiver. The memory
module is capable of recording an activity pattern of
the building light over a first time period. The
receiver may then later selectively 



electrically connect the security device with the
power supply over a second time period, to repeat the
activity pattern as a security response.[0006] An
example method for use with a wireless security system
includes recording in a memory module an activity
pattern over a first time period for at least one
security device, and selectively electrically
connecting the at least one security device with a
power supply over a second time period to repeat the
activity pattern. BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The various features and advantages of the
disclosed examples will become apparent to those
skilled in the art from the following detailed
description. The drawings that accompany the detailed
description can be briefly described as follows.
[0008] Figure 1 schematically illustrates an example
wireless security system. [0009] Figure 2A illustrates
an example wireless security system used with a
window. [0010] Figure 2A illustrates another example
window. [0011] Figure 2C illustrates another example
window. [0012] Figure 3A illustrates an example
wireless security system used with a door. [0013]
Figure 3B illustrates an example hinge of the door of
Figure 3A. [0014] Figure 4 illustrates an example
wireless security system used with a lock. [0015]
Figure 5 illustrates an example wireless security
system having a motion sensor. [0016] Figure 6
illustrates an example wireless security system used
with a water valve. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT [0017] Figure 1 schematically
illustrates selected portions of an example wireless
security system 10 for providing a security response,
such as in response to a security event (e.g.,
criminal, non-criminal, property damage, etc.). In the
illustrated example, the wireless 



security system 10 includes a power supply 12 and a
security device 14a in selective electrical
communication with the power supply 12, as indicated
generally by the connecting lines.[0018] The wireless
security system 10 also includes a receiver 16 that is
electrically connected between the power supply 12 and
the security device 14a. For example, the receiver 16
is capable of selectively electrically connecting the
security device 14a with the power supply 12. For
instance, the receiver 16 may include hardware,
software, or both for serving this function. The
receiver 16 may be a single channel receiver for
controlling operation of the security device 14a, or a
multi-channel receiver capable of controlling
operation of one ore more additional security devices,
such as security device 14b. As an example, the
receiver 16 may be EnOcean product number RCM 130C.
[0019] Additionally, the wireless security system 10
includes a self-energizing sensor 18 for communicating
with the receiver 16. The self-energizing sensor 18
includes a wireless transmitter 20 and an energy
harvester 22 that is operable to power the wireless
transmitter 20. For instance, the self-energizing
sensor 18 harvests external energy (relative to the
self-energizing sensor 18), such as movement of a
door, solar energy, etc., using the energy harvester
22. The energy harvester 22 may be a piezoelectric
element, a photovoltaic device, or other type of
energy conversion device that is capable of receiving
energy from the external surroundings of the
self-energizing sensor 18 and converting that energy
into electricity to power the wireless transmitter 20.
Thus, the use of any such type of device is
contemplated within the self-energizing sensor 18. As
an example, the self-energizing sensor 18 may be
EnOcean product number PTM 250. [0020] The wireless
transmitter 20 is operable to emit a signal to the
receiver 16, such as a radio frequency ("RF") signal,
in response to power from the energy harvester 22, to
trigger the security response. In this regard, the
self-energizing sensor 18 may include hardware (e.g.,
timing circuits, logic circuits, a micro-processor,
etc.), software, or both with the wireless transmitter
20 for providing a desired type of signal, such as a
coded signal that 



identifies the particular self-energizing sensor 18,
or providing "smart" capability that monitors the
amount of power harvested and/or controls powering of
the wireless transmitter 20. [0021] In some examples,
the receiver 16 may also include additional components
that enhance the operation of the wireless security
system 10. For instance, the receiver 16 may include a
software module 16a and/or a memory module 16b. The
software module 16a may facilitate analyzing signals
received into the receiver 16 from one or more
selfenergizing sensors 18. In examples where there are
several self-energizing sensors 18 and/or several
security devices 14a and 14b, the software module 16a
identifies a received signal with a particular one of
the self-energizing sensors 18 (e.g., from a coded
signal) and a desired output security response. For
instance, in response to a signal from one
selfenergizing sensor 18, the software module 16a may
determine that the security device 14a should be
activated, and in response to a signal from another
one of the self-energizing sensors 18, the software
module 16a may determine that the security device 14b
should be activated. Therefore, the software module
16a allows the receiver 16 to manage a multiple
self-energizing sensors 18 and multiple different
security response outputs. [0022] In the illustrated
example, the wireless security system 10 is associated
with a building structure 24 for monitoring the
security thereof. In this regard, the security system
10 may be used in a variety of different ways to
monitor security. As will be further illustrated in
the disclosed examples, the self-energizing sensor 18
may be coupled to a portion 26 of the building
structure 24, such as a window, door, drawer, gate or
other portion 26 that would benefit from security
monitoring. In response to being energized due to a
security event, the self-energizing sensor 18 emits a
wireless signal 28 to the receiver 16 that triggers
the security device 14a and/or 14b to provide the
security response. [0023] The type of security
response provided is not limited to any particular
type and may include, for example, visual indications,
audible indications, communications, or even
mechanical responses. As illustrated by the following
non-limiting examples, the 



wireless security system 10 may be utilized in a
variety of different ways. [0024] Additionally, the
security devices 14a and 14b are not limited to any
particular type and may be visual indicators, audible
devices, communications devices, or mechanical
devices. For example, the security devices 14a or 14b
may be a building light, an auditory devices, signals
to a security authority, powered locks, a security
system, building water valves, or an inter-room
indicator system having indicators located in
different rooms R1 and R2 of the building structure
24. The indicators provide indication in the rooms R1
and R2 that there is a security event relative to the
portion 26 of the building structure 24. For instance,
if the self-energizing sensor 18 is incorporated into
a gate or door, activation of the indicators in rooms
R1 and R2 may indicate that someone has arrived or
left the building structure 24.[0025] In some
examples, the self-energizing sensor 18 may be
portable such that the security response can be
triggered from different locations within the building
structure 24 (e.g., remotely from the receiver 16 and
the security devices 14a and 14b). For example, the
self-energizing switch may be a hand-held device that
may be carried from room to room within the building
structure 24 or locally around the property of the
building structure 24, depending upon the range of the
wireless transmitter 20. In one example, the
self-energizing sensor 18 may be used as a "panic"
button that an individual carries to activate a
security response when there is a security event. For
instance, the security response may be in the form of
activating a home security system or signaling to a
security authority (e.g., a security company). [0026]
In some examples, the memory module 16b may be used to
record activity of the security devices 14a or 14b
over a time period. The memory module 16 may be any
type of memory device, such as a solid state memory
device, flash device, or the like. The memory module
16b may be functionally connected with the security
devices 14a or 14b to record an activity pattern over
a time period, such as a week. That is, the memory
module 16b may cooperate with the software module 16a
through the receiver 16 to monitor and record 



activity of the security devices 14a or 14b. The
activity pattern may be any type of pattern, such as a
lighting pattern of building lights, but may also
include use patterns of other devices such as
televisions, radios, etc. that might simulate
occupancy in a building. [0027] In one example,
building occupants may turn the lights on in the
evenings, and turn the lights off later in the
evening, or turn lights on/off when entering/leaving
rooms. The memory module 16b may be activated and
deactivated using the self-energizing sensor 18 to
begin and end recording of the ON and OFF activity of
the lights over a time period. The self-energizing
sensor 18 may also be used to begin a later, second
time period to replay the ON and OFF activity, in
which the receiver 16 selectively electrically
connects the light with the power supply 12 according
to the lighting pattern of the lights as a security
response. Thus, the memory module 16b could record
activity over a time when occupants are at home, and
replay lighting pattern when the occupants are not at
home to simulate occupancy. In some examples, the
memory module 16b may continually record activity over
a rolling time period extending from a present time
back to a preset amount of time in the past (e.g., one
week).[0028] The following examples illustrate
additional implementations of the wireless security
system 10. Figure 2A illustrates an example
implementation of a wireless security system 100 that
is somewhat similar to the wireless security system 10
described in the example of Figure 1. In this
disclosure, like reference numerals designate like
elements where appropriate, and reference numerals
with the addition of one hundred or multiples thereof
designate modified elements. It is to be understood
that the modified elements incorporate the same
features and benefits of the corresponding original
elements, except where stated otherwise. In this
example, the wireless security system 100 includes a
security device 114a that is a building light bulb. A
receiver 116 is electrically connected between a power
supply 112 and the building light bulb for selectively
electrically connecting the building light bulb with
the power supply to illuminate. A self-energizing
sensor 118 is mechanically coupled with a window 131.
For example, the window 131 may be within the 



building structure 24 of the prior example. [0029] The
window 131 includes a movable section 133 that may
slide up or down to respectively open or close the
window 131. Movement of the moveable section 133
mechanically activates the self-energizing sensor 118.
When activated, the energy harvester 122 of the
self-energizing sensor 118 powers the wireless
transmitter 120, which responsively emits a signal to
the receiver 116. In response to the signal, the
receiver 116 triggers a security response by
controlling the electrical connection between the
building light bulb and the power supply 112. For
instance, opening movement of the window 131 may
illuminate the building light bulb and closing
movement may shut off the building light bulb. In
other examples, the receiver 116 may intermittently
illuminate the building light bulb for a flashing
effect as the security response. [0030] As illustrated
in Figure 2B, a self-energizing sensor 218 may be
coupled to other types of windows than the window 131
illustrated in Figure 2A. In this example, the
self-energizing sensor 218 is coupled to a casement
window 231 that includes a frame 241 and a movable
pane 243. The movable pane can be opened and closed
utilizing a rotating crank 245. A plurality of latches
247 may be used to lock the movable pane 243 with
respect to the frame 241. The self-energizing sensor
218 is coupled to the frame 241. Movement of the pane
243 mechanically activates the self-energizing switch
218. When activated, theenergy harvester 222 of the
self-energizing sensor 218 powers the wireless
transmitter 220, which responsively emits a signal to
the receiver 116, for example. [0031] As illustrated
in Figure 2C, at least one self-energizing sensor 318
may be coupled to a sliding window 331 that includes a
first window portion 359 and a second window portion
361 that are movable relative to each other. The first
window portion 359 and the second window portion 361
are mounted within a frame 341. One self-energizing
sensor 318 is coupled to each side of the frame 341,
to sense movement of the respective first window
portion 359 and the second window portion 361.
Movement of the first window portion 359 or the second
window portion 361 mechanically activates the
respective selfenergizing 



sensor 318. When activated, the energy harvester 322
of the self-energizing sensor 318 powers the wireless
transmitter 320, which responsively emits a signal to
the receiver 116, for example. [0032] Figure 3A
illustrates another example wireless security system
410 incorporated with a door 47 1. For example, the
door 47 1 may be a door within the building structure
24 of the example of Figure 1. A power supply 412 is
in selective electrical communication with a security
device 414a, such as a building light or other device
as described in this disclosure. A receiver 416 is
electrically connected between the power supply 412
and the security device 414a and is operable to
selectively electrically connect the security device
414a with the power supply 412, as generally described
previously. A selfenergizing sensor 418 is coupled
with the door 471. For example, the self-energizing
sensor 418 may be integrated into a hinge 473 of the
door 471 such that movement of the door 471
mechanically activates the self-energizing sensor 418.
When activated, the energy harvester 422 of the
self-energizing sensor 418 powers the wireless
transmitter 420, which responsively emits a signal to
the receiver 416 to trigger the security device 414a
to provide a security response, such as illuminating a
building light. For instance, opening movement of the
door 471 may illuminate the building light bulb and
closing movement may shut off the building light bulb.
[0033] Figure 3B illustrates an example of the hinge
473 of the door 471 that incorporates the
self-energizing sensor 418. In this example, the hinge
473 includes a first section 475 that may be fastened
to the door 471, and a second section 477 that may be
fastened to the surrounding structure of the door 471,
such as a door frame. The selfenergizing sensor 418 is
mechanically coupled with the second section 477, but
may alternatively be coupled to the first section 475.
Movement of the door 471 mechanically activates the
energy harvester 422 to thereby generate power for the
wireless transmitter 420. The self-energizing sensor
418 may alternatively be incorporated into other types
of hinges and is not limited to the illustrated
example. Furthermore, the illustrated example hinge
473 



or other types of hinges may be incorporated into
other hinged structure, such as hinged window,
cabinets, or the like. [0034] Figure 4 illustrates
another example wireless security system 510 used with
a lock 581. For example, the lock 581 may be
incorporated into a door, window, or the like, or into
any of the previous examples. In this example, the
lock 581 includes a deadbolt 583 at least partially
within a lock housing 585. The deadbolt is coupled
with an actuator 587 for locking or unlocking the
deadbolt 583. The deadbolt 583 may interact with the
window, door, or other device in a known manner to
provide a locked or unlocked state. [0035] In this
example, movement of the deadbolt 583 between locked
and unlocked positions respectively compresses and
releases a spring 589. The spring 589 is coupled with
a self-energizing sensor 518, which includes an energy
harvester 522 having an arm 591 that extends near the
spring 589 and the deadbolt 583. In some examples, the
arm 591 may be coupled to the spring 589, deadbolt
583, or both. [0036] As the deadbolt 583 moves to the
left in Figure 4 the spring 589 compresses, and as the
deadbolt 583 moves to the right in Figure 4 the spring
589 expands. The arm 591 moves left and right with the
movement of the spring 589 and the deadbolt 583.
Movement of the arm 591 harvests energy from the
mechanical movement of the deadbolt 583 to thereby
power the wireless transmitter 520 to emit a signal.
In response to the signal, the receiver 516 triggers a
security response by controlling the electrical
connection between the security device 514a and the
power supply 512. For instance, unlocking or locking
the lock 581 may trigger a security response in the
form of briefly illuminating a light bulb or emitting
a warning sound. [0037] Optionally, the lock 581 may
be a powered lock and include an actuator 593 for
selectively moving the deadbolt 583 between a locked
and unlocked position. For instance, the actuator 593
may be a solenoid or other type of actuator. The
actuator 593 may have its own power source, such as a
photovoltaic device 595 or be electrically
connectedwith the power supply 512. Alternatively, the
photovoltaic device 595 may be a thermal 



power device, a mechanical power device, or a
wind-power device. In this regard, another
self-energizing sensor 518' may be selectively
manually activated to emit a signal to the receiver
516 or to another similar receiver 516' within the
actuator 593, that selectively electrically controls
the electrical connection between the photovoltaic
device 595 (or the power supply 512) and the actuator
593, to activate the actuator 593 and thereby change
the state of the lock 581 between locked and unlocked.
[0038] Figure 5 illustrates another example wireless
security system 610 that is incorporated into a
building structure 624, such as a residence or
commercial building. In this example, a
self-energizing sensor 618 is mounted above a door
671, such as an exterior door. In other examples, the
self-energizing sensor 618 may alternatively be
mounted on the interior of the building structure 624.
[0039] The self-energizing sensor 618 includes a
motion sensor 699 for sensing motion over an area A
corresponding to the door 671. In this example, the
energy harvester 622 is a photovoltaic device that
harvests external light energy from sunlight or
building lights to power the motion sensor 699 and a
wireless transmitter 620. For instance, the energy
harvester 622 may periodically power the motion sensor
699 such that the motion sensor 699 periodically
checks for motion over the area A. In one example, the
energy harvester 622 powers the motion sensor only
when a threshold amount of energy has been harvested.
The threshold amount may be an amount required to
power the motion sensor 699 and the wireless
transmitter 620. In this regard, the self-energizing
sensor 618 may include hardware, software, or both to
provide "smart" capability as described previously.
[0040] The wireless transmitter 620 emits a signal to
the receiver 616. For instance, the signal represents
a presence or absence of motion as detected by the
motion sensor 699. The receiver 616 may then
selectively electrically connect the power supply 612
with the security device 614a, depending on the
presence or absence of motion. In one example,
detected motion triggers a security response in the
form of illuminating a light 



within the building structure 624 to notify an
occupant of a possible security event at the door 671.
[0041] Figure 6 illustrates another example wireless
security system 710 incorporated into a building
structure 724, such as a residence or commercial
building, forsecurity against property damage. In this
example, the building structure 724 is fluidly
connected with a water main line 711 that supplies
water to the building structure 724 through a
connecting line 713. The building structure 724
includes a water valve as a security device 714a. The
water valve is incorporated into the connecting line
713 and is operative to completely close to block the
flow of any water from the water main line 711. [0042]
In the illustrated example, the water valve is a
powered valve 715 that includes an actuator 717 (e.g.,
solenoid) that is capable of moving the powered valve
715 between a fully open position and a fully closed
position. A receiver 716 is electrically connected
between a power supply 712 and the powered valve 715.
[0043] A self-energizing sensor 718 of the wireless
security system 710 includes a wireless transmitter
720 and energy harvester 722 powering the wireless
transmitter 720. When activated, the wireless
transmitter 720 emits a signal to the receiver 716 to
trigger a security response. In this example, the
security response is in the form of controlling the
open and closed state of the powered valve 715. For
example, the self-energizing sensor 718 is actuated to
selectively open or close the powered valve 715, to
control water flow into the building structure 724. As
an example, an individual can shut off the water flow
when leaving the building structure 724, to protect
against possible flooding. In one possible
implementation, the building structure may be a
vacation residence, where it would be desirable to
easily shut off the water when leaving for a
considerable period of time. [0044] Although a
combination of features is shown in the illustrated
examples, not all of them need to be combined to
realize the benefits of various embodiments of this
disclosure. In other words, a system designed
according to an embodiment of this disclosure will not
necessarily include all of the features shown in any
one of the Figures or all of the 



portions schematically shown in the Figures. Moreover,
selected features of one example embodiment may be
combined with selected features of other example
embodiments. [0045] The preceding description is
exemplary rather than limiting in nature. Variations
and modifications to the disclosed examples may become
apparent to those skilled in the art that do not
necessarily depart from the essence of this
disclosure. The scope of legal protection given to
this disclosure can only be determined by studying the
following claims.CLAIMS What is claimed is: 1. A
wireless security system comprising: a power supply; a
security device in selective electrical communication
with the power supply, the security device providing a
security response when electrically connected with the
power supply; a receiver electrically connected
between the power supply and the security device, the
receiver selectively electrically connecting the
security device with the power supply; and at least
one self-energizing sensor including a wireless
transmitter and an energy harvester powering the
wireless transmitter in response to a security event,
the wireless transmitter emitting a signal to the
receiver in response to being powered by the energy
harvester, to trigger the security response. 2. The
wireless security system as recited in claim 1,
further comprising a motion sensor powered by the
energy harvester, and wherein the energy harvester is
a photovoltaic device. 3. The wireless security system
as recited in claim 2, wherein the photovoltaic device
powers the motion sensor. 4. The wireless security
system as recited in claim 1, wherein the at least one
selfenergizing sensor is mechanically coupled to a
building entryway selected from a window and a door.
5. The wireless security system as recited in claim 1,
wherein the energy harvester is 



coupled with a building entryway such that the energy
harvester generates the power in response to movement
of the building entryway. 6. The wireless security
system as recited in claim 1, wherein the receiver
includes a software module identifying the signal with
the at least one self-energizing sensor.7. The
wireless security system as recited in claim 1,
wherein the security device is selected from a group
consisting of a light, an auditory device, another
signal to a security authority, a powered lock, a
security system, a building water valve, and an
inter-room indicator system. 8. The wireless security
system as recited in claim 1, wherein the at least one
selfenergizing sensor is coupled with a lock of a
building entryway. 9. The wireless security system as
recited in claim 1, wherein the security device is a
powered lock and the power supply is selected from a
group consisting of a photovoltaic device, a thermal
power deice, a mechanical power device, and a
wind-power device. 10. The wireless security system as
recited in claim 1, wherein the security device is a
building water valve having an open state and a closed
state operable to control water flow relative to a
building as the security response.11. A wireless
security system comprising: a power supply; a security
device in selective electrical communication with the
power supply, the security device providing a security
response when electrically connected with the power
supply; a receiver electrically connected between the
power supply and the security device, the receiver
selectively electrically connecting the security
device with the power supply; at least one
self-energizing sensor including a wireless
transmitter and an energy harvester powering the
wireless transmitter in response to a security event,
the wireless transmitter emitting a signal to the
receiver in response to being powered by the energy
harvester, to trigger the security response; and a
memory module in communication with the receiver and
capable of recording an 



activity pattern of the security device over a time
period, wherein the receiver selectively electrically
connects the security device with the power supply
over another time period to repeat the activity
pattern as the security response. 12. The wireless
security system as recited in claim 11, wherein the
security device includes a building light, and the
activity pattern includes alternating ON and OFF
states of the building light. 13. The wireless
security system as recited in claim 11, wherein the
receiver includes the memory module and a software
module identifying the signal with the at least one
selfenergizing switch. 14. The wireless security
system as recited in claim 11, wherein the at least
one selfenergizing sensor is portable such that the
security response can be triggered from different
locations relative to the receiver and the security
device.15. A method for use with a wireless security
system, comprising: recording in a memory module an
activity pattern over a first time period for at least
one security device; and selectively electrically
connecting the at least one security device with a
power supply to repeat the activity pattern of the
first time period over a second time period. 16. The
method as recited in claim 15, wherein the at least
one security device includes a building light, and the
activity pattern is a lighting pattern to simulate
occupancy in a structure. 17. The method as recited in
claim 15, further comprising generating the activity
pattern by switching a building light between an ON
and OFF states. 18. The method as recited in claim 15,
including automatically recording the activity pattern
over a predetermined rolling time period. 19. The
method as recited in claim 18, including manually
triggering the second time period to start, using a
self-energizing switch. 


