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Abstract

An AC line powered RF transmitter light switch is described. The RF transmitter
light switch is installed within a 3-way wall switch circuit thereby allowing direct and
constant electrical connection of the RF transmitter light switch and the RF receiving
light switch. The RF transmuitter light switch is in RF communication with the receiving
light switch to control the circuit load or light fixture. The RF recetving light switch 1s in
direct electrical connection to the load and acts as a master controller regarding of the
position of the RF transmitter light switch even though the RF transmitter light switch is

installed within the 3-way wall switch circuit.
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AC Powered Wireless Control 3-Way Light Switch Transmitter

Technical Field

The present invention relates to an AC powered wireless control 3-way light
switch transmitter which is wired into a 3-way light switch circuit but which controls the
light fixture or load through RF communication to a RF receiver light switch in the same
3-way light switch circuit.

Prior Art

Many different light control systems are available and known in the prior art.
These systems include use of a master switch which utilizes communications over a 60
Hz power line (AC line carrier technology) which may also include AC switching
devices that can respond to the power line commands and control the load. The slave
companion switch can be a pushbutton or other actuation switch that feeds AC power line
commands to the master switch and respond accordingly. However, such systems require
that the switches be connected together in the same circuit, generate line carrier
commands or signals across the voltage supply line, may require the use of filters and
other line conditioners for accurate communication and they also generate undesirable
feedback and interference through the use of AC line carrier communication. These
types of AC line carrier load control switches have also been paired with AC powered
base stations that may have an RF receiver, the base station responsive to a handheld
remote operable light control RF transmitter and forwarding commands to the AC line

carrier load control switch through AC line carrier commands.
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Other switches are additionally known wherein the master or controlling switch
has an RF receiver for receiving RF commands from battery powered handheld devices.
Such RF receiving and load control switches suffer from many drawbacks, including the
necessity of having a separate handheld battery powered RF transmitter, the mability to
fully integrate an RF receiving switch into a normalized 3 way wall switch circuit as well
as the inability to fully incorporate all light control functionality into the load control
switch. Such systems are described 1n US Patents Nos. 5,905,442, 5,455,464 and

5,099,193, among others.

Prior art devices also allow direct control of light fixtures by handheld remote RF
or IR command. These systems allow the light fixture output to be modiﬁed by remote
contro] battery operated handheld devices or similar transmitters wherein the light fixture
control operates at the actual fixture, typically with an RF or command recetver placed in
series between or directly connected to the light fixture power supply and the RF or IR
receiver. Such devices can be found and described in US Reissue RE38,069, US Patents

Nos. 6,174,073, US 6,107,938, US 5,689,261, US 5,598,042 and US 4,684,822 among

others.

Brief Description of the Drawings

Figure 1 is a schematic view of the AC powered wireless control 3-way light
switch transmitter shown in a 3-way wall switch circuit;

Figure 2A 1s a circuit diagram for a typical 3-way winng circuit;

Figure 2B 1s the wiring schematic for the AC powered wireless control 3-way

light switch transmitter of the present invention;
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Figure 2C is a schematic diagram for the electronic circuitry related to the AC powered
wireless control 3-way light switch transmitter of the present invention:

Figure 3 is an external perspective view of the AC powered wireless control 3-way light
switch transmiiter of the present mvention;

Figure 3B is a close up view of the dip switch addressable selector for the wireless

controi 3-way hght switch transmitter of the present invention;

Figure 4 is an exploded view of the AC powered wireless control 3-way light switch
transmitter of the present invention;

Figure S is a wiring schematic for a multi-wall switch circuit wherein a plurality of AC

powered wireless control 3-way light switch transmitters are utilized to communicate

with a master switch.

Detailed Description of the Preferred Embodiment

A depicted m Figure 1, a typical 3-way wall switch circuit is shown wherein the light

fixture or load 30 can be controlled by the remote AC line powered RF transmitter switch

10 or alternately by RF receiver switch 20. As has been typically done in prior art 3-way
wall switch cix;cuits, particularly as are shown in Figure 2A, a first and a second 3-way
switch 10a, 20a are utilized with an interconnecting travel wire 31 to control the load or
light fixtures on load line 32 along with ground 32A. In this standard 3-way wall switch
circuit, either of the 3-way switches depicted 10a, 20a in the diagram of Figure 2A can
directly control the current to the light fixture and, one of the switches when opening the
switch, can cut off electrical power to the alternate 3-way switch. However, both

switches will directly control the circuit by either opening or closing the circuit to the

load.
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As depicted in Figure 1, the AC powered wireless control 3-way light switch
transmitter 10 of the present invention is installed in a typical 3-way wiring circuit, as is
shown 1n Figure 2B, such that the RF transmitter light switch 10 controls the load or light
fixture 30 through RF communication. The RF communication transmitted by the RF
transmitter light switch 10 is received by the AC line powered RF receiver light switch
20 which can be considered the master light switch and which is connected in circuit to
both the transmitter 10 and the load 30.

Reviewing Figure 1 in light of the wiring diagram depicted in Figure 2B, it can be
appreciated that both the RF transmitter light switch 10 and the RF receiver light switch
20 are always receiving line voltage in the 3-way switch wiring depicted through travel
wires 11, 12. As is further apparent from the wiring diagram shown in Figure 2B, the RF
transmitter light switch 10 of the present invention does not effectuate an actual circuit
switch between line voltage and the load or light fixture 30 as is the general case for 3-
way circuits of Figure 2A.

In the present inventive wireless light switch transmitter for use in a 3-way light
switch configuration, the RF transmitter light switch 10 transmits multiple signals to the
RF receiver light switch 20 which then acts as a master controller for the load 30 by
directly controlling the voltage to the fixture 30. Regardless of the on/off position of
cither the RF transmitter light switch 10 or the RF receiver light switch 20, both the
receiver light switch 20 and transmitter light switch 10 are continually active in receiving
line voltage through line current ‘hot’wire 11 also deemed a travel wire. Further, the
receiver 20 may control the load 30 by load line 12 shown. Of course, either line 11 or

12 may be alternately connected to lighting load 30. Both lines are also interconnected
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by ground 32a Thus, independent of the status of the RF switch transmatter 10, namely,
the position of the light control switch located on the transmitter light switch 10, receiver
light switch 20 always directly controls the load 30 even though the RF transmitter light
switch 10 is interposed into a 3-way wall switch circuit.

The AC line powered RF transmitter light switch 10 of the present invention can
be used to replace a mechanical toggle switch in a standard 3-way wall switch circuit.
The RF transmitter light switch 10 of the present invention is a transmitting device used
for remotely controlling (as in remote from the load) the room lights or other load by
utilizing an RF transmission signal in combination with a compatible RF receiving
device, namely the RF receiver light switch 20 which acts as the master controller of the
fixture 30. The RF transmitter light switch 10 of the present invention may be capable of
transmitting multiple commands through an RF carrier signal which may be used by the
receiver switch to effectuate a change in the status in the light fixture 30. In the present
embodiment depicted herein, the RF transmitter light switch 10 may be utilized to send
commands to turn the room light or load 30 on, off or to dim the lights. However, as may
be appreciated, the transmitter light switch 10 of the present invention, while always
receiving AC line voltage, may communicate with the receiver light switch 20 utilizing
many commuiication protocols and references to particular communication

methodologies and protocols is felt to incorporate many other communication methods.

As shown 1n Figure 3, the AC line powered RF transmitter light switch 10 of the

present invention is depicted. As shown, an on/off toggle momentary switch 13 is
utilized to control circuitry within the light switch to send appropriate commands to the

AC line powered RF receiver light switch 20. Further, as 1s shown, a dim control button
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or switch 14 may be provided in order to dim the light fixture 30, both actuation buttons
on the transmtter light switch actuating appropriate electrical controls to transmit signals
to the master switch, receiver hight switch 20.

Returning to Figure 1, the AC line powered RF transmitter light switch 10 of the
present invention is interconnected into the 3-way wall switch circuit shown in the
drawings. However, the RF transmitter light switch 10 controls the load 30 within the 3-
way wall switch circuit by emitting an RF or other type of remote communication
command which is received by the master light switch connected within the same 3-way
wall switch circuit. Thus, regardless of the current status of the on/off switch 13 of RF
transmitter light switch 10, the RF receiving light switch 20 is continually active and
recerving commands to control the load either 1) through actuation of the RF transmitter
light switch 10 by the buttons located thereon or 2) by the actuation of switches located
within the RF receiver light switch 20. The RF receiver light switch 20 acts as a master
switch with direct control to the load 30 regardless of the status of the light switch 10.
The RF receiving light switch 20 is in direct and controllable electrical connection to the
light fixture 30. Further, this direct electrical connection and control of the receiver light
switch 20 occurs even though the light switches in the load are connected within a 3-way

wall switch circuit.

Turning to the AC line powered RF transmitter light switch 10 which is utilized in
the 3-way light switch configuration of the present invention, the RF transmitter light
switch 10 is dépicted in Figure 3 wherein an on/off momentary switch 13 may be utilized.
Further, an additional actuation button or switch 14 for dim control may be utilized in

order to incrementally dim the fixture 30. Upon any actuation of the on or off switch 13
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or of the dim control switch 14, the RF transmuitter light switch 10 sends an appropriate
RF signal to the RF receiver light switch 20. Further, as is depicted in Figure 3, on the
lower portion of the face plate is a dip switch cover 15a which provides access to a
plurality of dip switches 15b shown in Figure 3B. The plurality of dip switches 15b

5 depicted in Figure 3B are utilized to selectively address the RF transmitter light switch 10
and the RF receiving light switch 20. Thus, both the RF transmitter light switch 10 and
RF receiving light switch 20 have a similar dip switch configuration which may be
configured and must be set to a similar addressing. A plurality of both RF transmitter
light switches 10, 10a, shown in Figure 5, and an RF receiver light switch may be utilized

10  within a similar or local area and may be in RF communication range but, unless the
appropriate dip switch addressable setting is configured, they will not communicate
appropriately with each other. Accordingly, each receiver has appropriate circuitry to
demodulate addressing signals from the transmitter switch 10 or switches to make sure
addressing and communication issues between appropriate switches are met.

15 Turning to the specifics of the AC line powered RF transmitter light switch 10 of
the present invention, an exemplary line diagram for the RF transmitter light switch
communication means is depicted in Figure 2c. As is shown, the control or
communication means 50 is depicted with the dip switches 53 mentioned corresponding

to 15b feeding into the 12 bit DIP encoder 52 to generate the appropriate address bit

20  outputs from the encoder 52. The system also utilizes an 8-3 line CMOS encoder 54 for
Iinterpreting the commands entered by the user, whether it be on, off or dim, from

switches 55, 56, and 57 shown, each of the switches connected directly to the CMOS

encoder 54 through tact or other type electronic controls. In direct electrical connection
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with the 12 bit DIP encoder 52 is an oscillator circuit 51 which creates an RF carrier
frequency at generally about 315 MHz. In operation, the 8-3 line CMOS encoder 54 has
inputs CO-C7 and outputs AO-A2. Inputted commands from switches 35, 56 and 57 are
entered into input lines C5-C7. The commands are then encoded to appropriate output
lines AO-A2, The encoded commands represented by AG-A2 lines feed into the 12 bit
DIP encoder 52, 8 address and 4 data bits represented by the switches 55, 56, 57, shown
for example as an HT-12E that works in combination with the RF transmitter circuit 51 to
generate appropriate RFF commands.

Overall, the control or communication means 50 is comprised of a 5-volt DC
power supply which is powered directly from the AC line voltage. Three tact switches
53, 56, 57 are provided as well as the four position dip switch 53. The three tact switches
53, 56, and 57 are in direct mechanical contact with the on/off switch 13 and/or the dim
control switch 14 shown in Figure 3. The power supply may be a half wave rectifier with
voltage dropping resistor/capacitor and a 5-volt regulator. The power supply circuitry,
which is shown in the depiction of Figure 2C, may be located on a rear additional or
electrically connected circuit board in ¢lose proximity to the control and communication
means 50. Thus, the RF and encoder circuitry of Figure 2C may be located on a separate
circuit board than the power supply. The two boards may be connected together by
ribbon cable or other €lectrical connectivity means. Further, both electrical components
may be combined on a single electrical board depending upon the particular construction
necessary. None of the particular elements of the provided embodiment however are
meant to be limiting and are merely shown for exemplary purposes only as many

different constructions for the electrical components depicted herein are available.
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In operation, the RF transmitter light switch 10 of the present invention and
particularly the communication control means 50, is normally not transmitting with the
RF transmitter 51 activating when one of the switches 1s depressed, namely the on/off
switch 13 or the dim control switch 14. When one of these three normally open push
buttons, represented in Figure 2C by switch 55, 56, and 57 is depressed, one of three
inputs of the 8 to 3 line encoder 54 is pulled low which supplies data to the encoder
switch 52. When the circuit is complete, the encoder 52 outputs a 3 kHz 12 bit
transmission to the RF oscillator circuit 51 tfansmitting the information at a carrier
frequency of 315 MHz. The encoder 52 continues to transmit as long as the push button
1s depressed.

The 12 bit output of encoder 52 consists of an 8 bit address and 4 bits of data.
The user selectable address, represented by the dip switches 15b of Figure 3B, is set and
user definable. The other four address lines may be permanently set to known values.
The RF receiving light switch 20 which is controlling the load or light switch 30 is set to
the same address as the RF transmitter light switch 10. Three different commands may
be sent from the RF transmitter light switch in the present example to the similarly
addressed receiver. In the present example, the 4 bit data code represents on, off and a
dim code. When either the on, off or dim switch is depressed, the corresponding data bit
1s pulled low, connected to the ground via the tact switches shown in the figure. When
the RF receiving light switch 20 receives and decodes the signal, it exercises direct
electrical control over the light fixture 30 by either turning the fixture on, off or by

dimming it as requested through standard voltage control techniques.
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As shown in Figure 4, the construction of the AC line powered RF transmitter
light switch 10 is of a multiple piece plastic unit with a housing 16 surrounding all of the
electronics and the face plate 19 fronting the aptuation switches 17 and circuit board. As
previously mentioned however, multiple configurations and constructions may be utilized
but in the present case, the housing 16, front cover or face plate 19 and the actuation
switches 13 and 14 may be made of plastic. The entire assembly is mounted in the
standard single gain junction box or housing 16.

In similar fashion, the AC line powered RF receiving light switch 20 may have
electronic light control (voltage modification and regulation) circuitry, an RF receiver
and actual switches to manually control the light fixture 30 as is similarly depicted m the
transmitter light switch 10. In all configurations however, the AC line powered RF
transmitter light switch 10 of the present invention is not in direct circuit and electrontc
control of the load and merely transmits the RF signal while powered within the 3-way
wall switch circuit as is depicted. By integrating the AC line powered RF transmitter
light switch 10 of the present invention into the 3-way wall switch circuit as shown, the
light fixture 30 may be directly controlled and the RF receiving light switch is continually
fed appropriate voltage regardless of the current status and actuation of switches on the

RF transmitter light switch 10.

10
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I claim:

Claim 1. A wireless light switch transmitter for use in a 3-way light switch circuit,

comprising:

a transmitter electrically connected to a receiver, both said transmitter and said receiver in
said 3-way light switch circuit, said receiver controlling a load, said transmitter in continual
electrical connection with said receiver via a first traveler wire and a second traveler wire and
further in direct connection with a controlled side of the load, the transmitter and receiver being
directly connected to one of a hot side of an AC voltage source or a neutral side of the AC
voltage source, the connection to the neutral side being made through the load and not through
the receiver such that at least some voltage is maintained at all times between the first traveler
wire and the second traveler wire, the at least some voltage being effective to provide a sufficient

amount of power to operate an electronic component at the transmitter;

said transmitter having an RF transmitter for transmitting RF signals including an

address and data signal to said receiver and controlling the status of the load by the RF signals;

a first on/off switch on said transmitter and a second on/off switch on said receiver and a tirst
dim selection switch on said transmitter and a second dim selection switch on said receiver, said
first on/off switch and said first dim selection switch electrically on said transmitter connected to

said RF transmitter in order to electronically transmit RF signals to said recerver.

Claim 2. The wireless light switch transmitter of Claim 1 wherein said first on/ott

switch 1s a momentary switch.

Claim 3. The wireless light switch transmitter of Claim 1 wherein said first dim

selection switch is a push button.

Claim 4. The wireless light switch transmitter of Claim 1 wherein said

transmitter has an RF oscillator circuit.

11
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Claim 5. The wireless light switch transmitter of Claim 4 further having at least two
address dip switches for said address signal and further wherein said data signal is selected from

the group: on; off or dim.

Claim 6. The wireless light switch transmitter of Claim 4 wherein said oscillator

circuit generates an RF carrier frequency at about 315 MHz and further includes a 12 bit

encoder.

Claim 7. The wireless light switch transmitter of Claim 1 wherein said receiver is

address settable.

Claim 8. The wireless light switch transmitter of Claim 1 wherein said receiver

further has at least two address dip switches.

Claim 9. The wireless light switch transmitter of Claim 1 wherein said receiver

and said transmitter utilize RF signal communication.

Claim 10. The wireless light switch transmitter of Claim 1 wherein said receiver

electrically controls said load.

Claim 11. The wireless light switch transmitter of Claim 10 wherein said load is

a light fixture.

Claim 12. The wireless light switch transmitter of Claim 1 wherein said transmitter

outputs an RF signal representing an eight bit address and a four bit data signal.

Claim 13. The wireless light switch transmitter of Claim 12 wherein said data signal

12
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represents an on, off or dim instruction.

Claim 14. A wireless 3-way light switch system comprising:

a light fixture connected to an RF transmitter light switch and an RF receiver light switch,
wherein said RF transmitter light switch 1s continually electrically connected to said RF receiver
light switch via a first traveler wire and a second traveler wire and directly connected to a
controlled side ot the light fixture, wherein the RF receiver light switch is in controllable
connection to the light fixture and wherein the RF transmitter light switch and the RF receiver
light switch are directly connected to a hot side of an AC voltage source, a connection of the RF
transmitter light switch to a neutral side of the AC voltage source being made through the light
fixture and not through the RF receiver light switch, wiring in the 3-way light switch system

maintaining AC voltage between the first traveler wire and the second traveler wire, the AC
voltage being effective to provide a sufficient amount of power to operate an electronic

component at the transmitter.

Claim 15. The wireless 3-way light switch system of Claim 14 wherein said RF
transmitter light switch and said RF receiver light switch both have an on/off switch, a dim
switch and a user definable address code and further wherein said RF transmitter light switch has

an RF transmuitter.

Claim 16. T'he wireless 3-way light switch system of Claim 14 wherein said RF
recelver 1s 1n controllable electrical connection with said light fixture and operable to control said

fixture in response to RF signals from said RF transmuitter.

Claim 17. The wireless 3-way light switch system of Claim 14 wherein said RF
receiver light switch is continually connected to line voltage in parallel with said RF

transmitter light switch.

13
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Claim 18. The wireless 3-way light switch system of Claim 14 wherein said user

definable address code on said RF transmitter light switch is a plurality of dip switches.

Claim 19. The wireless 3-way light switch system of Claim 18 wherein said

plurality of dip switches 1s a four position dip switch.

Claim 20. The wireless 3-way light switch system of Claim 14 wherein said RF

transmitter 1s electrically operable to transmit RF data signals representing on, off or dim.

Claim 21. The wireless 3-way light switch system of Claim 20 wherein said RF

transmitter emits a 12 bit RE output signal.

Claim 22. The wireless 3-way light switch system of Claim 21 wherein said 12 bit

output signal represents at least a four bit address and a four bit data signal.

Claim 23. The wireless 3-way light switch system of Claim 22 wherein said output

signal 1s sent on an RF carrier frequency of about 315 MHz.

Claim 24. The wireless 3-way light switch system of Claim 17 wherein said line

voltage 1s 120 VAC at 60 Hz.

Claim 25. The wireless 3-way light switch system of Claim 14 wherein said RF
transmitter has a 315 MHz RF oscillator.

Claim 26. The wireless 3-way light switch system of Claim 25 wherein said RF

oscillator transmits when said on/off switch or said dim switch 1s actuated.

14
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Claim 27. The wireless 3-way light switch system of Claim 26 wherein said RF

oscillator 1s electronically connected to a CMOS 12 bit encoder, said encoder actuated upon the

actuation of said on/oft switch or said dim switch to output a 12 bit signal to said RF oscillator.

Claim 28. A 3-way wireless light switch system, comprising:
an RF transmitter light switch and an RF receiver light switch;

a first electrical wire in electrical connection to a hot side of a line voltage source and not
to a neutral side of the line voltage source, said first electrical wire also in connection with said

RF transmitter light switch and said RF receiver light switch;

a second electrical wire 1n electrical connection with a light fixture, said RF

transmitter light switch and said RF receiver light switch;

a third electrical wire in connection with the neutral side of the line voltage source and
the light fixture and not connected to the RF transmitter light switch and the RF receiver light

switch,

the RI transmutter light switch in constant electrical connection with the RF receiver light
switch and the RF receiver light switch in controllable electrical connection to the light fixture to
maintain AC voltage between the first electrical wire and the second electrical wire, the AC
voltage being effective to provide a sufficient amount of power to operate an electronic

component at the transmitter.

Claim 29. The 3-way wireless light switch system of Claim 28 wherein said RF

transmitter light switch has an RF transmitter.

Claim 30. The 3-way wireless light switch system of Claim 29 wherein said RF

transmitter has an RF oscillator circuit.

15
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Claim 31. The 3-way wireless light switch system of Claim 30 further having an

encoder 1n electronic connectivity with said RF oscillator circuit.

Claim 32. The 3-way wireless light switch system of Claim 28 wherein said RF
transmitter light switch and said RF receiver light switch both have an on/off actuation

switch and a dim switch to actuate said fixture.

Claim 33. The 3-way wireless light switch system of Claim 28 wherein said RF
transmitter light switch and said RF receiver light switch both have at least a four position dip

switch.

Claim 34. A method of implementing a wireless command 3-way light switch

system, comprising;:
electrically connecting a hot wire to an RF transmitter switch and an RF receiver switch;

electrically connecting a travel wire to said RF transmitter switch said RF receiver

switch and to a light fixture;

electrically connecting a neutral line to the light fixture, wherein the RF transmitter and

RF receiver are not connected to the neutral line;:

electronically controlling said light fixture operation through said RF receiver switch;

wirelessly communicating through an RF carrier frequency instructions from said RF

transmitter switch to said RF receiver switch upon actuation of said RF transmitter switch;

maintaining AC voltage between the travel wire and the hot wire, the AC voltage being
eftective to provide a sufficient amount of power to operate an electronic component at the

wireless transmitter.

Claim 35. The method of implementing a wireless command 3-way light switch

system ot Claim 34 wherein said RF carrier frequency instructions are on, off or dim.

16



CA 02523313 2010-04-07

Claim 36. The method of implementing a wireless command 3-way light switch
system of Claim 34 further comprising defining a unique four bit address for both said RF

receiver switch and said RF transmitter switch.

Claim 37. The method of implementing a wireless command 3-way light switch
system of Claim 34 wherein said communication step further includes providing a multi-bit data

transmission from an encoder to an RF oscillator.

Claim 38. The method of implementing a wireless command 3-way light switch

system of Claim 37 wherein said multi-bit data transmission is a 3 kHz 12 bit transmission.

Claim 39. The method of implementing a wireless command 3-way light switch

system of Claim 38 wherein said RF oscillator operates at a frequency of about 315 MHz.

Claim 40. The method of implementing a wireless command 3-way light switch

system of Claim 34 wherein both said RF transmitter switch and said RF receiver switch

actuate said light fixture.

Claim 41. The method of implementing a wireless command 3-way light switch

system of Claim 40 wherein said RF transmitter switch actuates said light fixture through said

instructions.

Claim 42. The method of implementing a wireless command 3-way light switch
system of Claim 40 wherein said RF receiver switch may actuate said light fixture after

interpreting said commands from said RF transmitter switch.

17
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