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(587) Claim

1. A wireless power control system with auxiliary local control
comprising, in combination,

(a) transmitter means to transmit a radiant first control signal,

(b) receiver means to receive and store said first control signal,

(¢) auxiliary lgcal control means to provide a second control signal,

(d) decider means to selsct one of sald first or second control
signals and to provide satd selected signal to power control means to
control the power supplied from a source to a load over a substantially
continuous range of values,

wherein at least one of said transmitter means or said auxiliary
local control means has actuator means manually movable through a
continuous range of positions to produce a control signal characteristic of
a position substantially immediately as said actuator means is moved to
that posttion.
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Abstract of thz Disclosure

A multiple-input power control system accepts control
signals from a radiant signal transmitter and from a local
control, selects one of the signals, and provides the
selected signal to a power controller to control the power
to a load. At least one of the control signal sources has
an actuator which is movable through a range of positions,
to determine the control signal provided by that sourze.
The system finds particular utility in controlling lighting
loads.
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DESCRIPTION
MULTIPLE-INPUT POWER CONTROL SYSTEM

Background cf the Invention

This invention relates to an electrical control system,
and more particularly to a novel wireless electrical loari
control system wherein control of the power supplied to a
load may be varied from a remote location by using a remotre
control device not electrically wired to the load and from a
local control device which is electrically wired to the
load.

Although the invention is described with reference to
the control of lighting level, it has application in other
ar=as, such as the control of sound volume, tone or balance:
video brightness or contrast; the tuning setting of a radio
or television receiver and the position, velocity or
acceleration of a moveable object.

Load control systems are known in which the power
supplied to the load can be adjusted by control units
mounted at one or more different locations rerniote from the
power controller. The control units are typically connected
to the controller using two or three electrical wires in the
structure in which the load control system is used. In an
advanced version of such systems, contrcl is transferred

between different locations imm¢diately upon manipulation of

~a control switch without ..e need for any additional overt

3550 Bt | S50 13 SRStanee o opes U 8- Fatent
To permit greater user flexibility and to permit
inztallation of a load control system with no modification
of the existing wiring system in the structure, load control
systems have been modified to incorporate wireless remote
control units. For example, a known type of light dimming
system uses a power controller/receiver/local control and a
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remote control transmitter for transmitting a control signal
by radio, infrared, or microwave to the power
controller/receiver/local control. In these systems, a
switch on the transmitter or local control must typically be
maintained in a depressed position until the desired light
level is reached. 1In such a system, it is only possible to
cause the light level to be raised or lowered at a
predetermined fixed rate and it is not possible to select a
particular light level directly, nor is there any visual
indication at the transmitter of the light level selected.
In such a system a lag of two to ten seconds typically
exists between actuation of the transmitter or local control
and achievement of the desired light level. Especially at
the higher end of the range, this lag tends to limit the
commercial acceptability of such systems.

Alternative load control systems have been produced
that incorporate wireless remote controls where the desired
light level is reached instantanecusly on operation of the
remote control unit, Unfortunately, these systems only
allow the selection of three or four light levels that have
been previously programmed at the power controller/receiver;
usually it is not possible to select one of an essentially
continuous range of values, ‘

In the case of the systems using radio waves for the
control signal transmission medium, the transmitter is often
larger than is commercially desirable so as to accomodate
the radio transmitting system; and an antenna must
frequently be hung from the controller/receiver.

Remote control systems are frequently incorporated in
television ga2ts. In these systems, a switch on the
transmitter must typically be maintained in a depressed
position until the desired load level, e.g,, volume, is
reached, with a time lag typically existing between the
depression of the switch and achievement of the desired load
level. Model airplanes are typically controlled by remote
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riidio control where a control signal is typically
continuxully transmitted during the operation of the
airplane. It is possible, however, to select the control
signal from an essentially continuous range of values.
Generally, in the known wireless remote load control
systems, both the local and wireless remote controls are of
the raise/lower type described above, where a switch has to
be maintained in a depressed position until the desired 1load
level is reached. 1In such a system, it is not necessary for
the power controller receiving signals from the local and
wireless remote controls to be able to choose which control
signal to respond to as a raise signal has the same effect
whether it comes from the lccal or wireless remote controls.
However, in a wireless remote load control system
wherein either the wireless remote control or local control
or both adjust power to the load through a continuocus range
of values immediately as the control actuator of the control
device is manipulated, it is necessary for the power
controller to be able to choose which control signal to
respond to, as the instantaneous signals from the local and
remote controls will necessarily be different.
Brief Description of the Invention

A primary object of the present invention is to provide
a means of choosing between the signals coming from the
wireless remote control, or from the local control in a
wireless remote load control system wherein either the
wireless remote control or the local control or both adjust
power to the load through a continuous range of values
immediately as the control actuator of the control device is
manipulated,

To achieve this and other objects, the invention
generally comprises a novel wircless remote control dimmer
system with a lotal control for controlling application of
alternating current to a load. The system includes a power
controller for varying the power supplied to the load
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pursuant to a control signal, a wireless remote control, a
receiver, a local control and a ‘'decider' to choose between
the local control signal and the wireless c¢ontrol signal
received by the receiver, with at least one of the wireless
remote control or the local control adjusting power to the
load through a continuous range of values immediately as its
control actuator is manipulated.

Brief Description of the Figures

For a fuller understanding of the nature and objects of
the invention, reference should be had to the following
detailed description taken in connection with the
accompanying drawings wherein;

Fig. 1 is a block diagram showing an overview of a
prior art remote control dimmer system wherein both the
local and wireless remote controls are of the raise/lower
type.

Fig. 2 is a block diagram showing an overview of one
embodiment of the remote control dimmer system of the
inventioa wherein both the local and wireless remote
controls adjust power to the load through a continuous range
of values immediately as their control actuators are
manipulated.

Fig., 3 is a block diagram showing an overview of an
alternative embodiment of the remote control dimmer system
of the invention wherein the wireless remote control is of
the raise/lower type and the local control adjusts power to
the load through a continuous range of values immediately as
its contrecl actuator is manipulated.

Fig. 4 is a block diagram showing an. overview of
another alternative embodiment of the remote control dimmer
system of the invention wherein the local control is of the
raise/lower type and the wireless remote control adjusts
power to the load through a continuous range of values
immediately as its control actuator is manipulated.

Fig. 5 1s a schematic diagram of a decider circuit
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suitable for use with the invention.

Detailed description of the Figures

In the drawings, wherein like reference numberals
denote like parts, a prior art remote control dimmer system
is described in Fig 1. The latter includes power controller
100 wireless transmitter 104, receiver 102 and local control
106. Wireless transmitter 104 is of the raise/lower type
providing either separate signals for raising and lowerinrg
the light level or a single signal which causes the light
level to be raised and lowered in a cyclical fashion until
the signal is removed. The signals from transmitter 104 are
received by receiver 102 and applied to power controller
100. Wired local control 106 is also of the raise/lower
type, and once again, can provide either separate signals
for raising and lowering the light level or a single signal
which causes the light level to be raised and lowered in a
cyclical fashion until the signal is removed. Once again,
these signals are applied to power controller 100.

It should be noted that in this prior art case, it is
not necessary for the power controller 100 to be able to
distinguish whether a signal is coming from transmitter 104
or local control 106 because the effect of a raise or lower
signal is the same regardless of its source.

An overview of one embodiment of the invention is
described in Fig. 2. The latter includes power controller
100, wireless transmitter 110, receiver/memory unit 108,
local control 112 and decider circuitry 114. Wireless
trarsmitter 110 is of the type which causes power controlleyx
100 to adjust power to a load through a continuous range of
values immediately as its control actuator is manipulated.
Signals from wireless transmitter 110 are received by
receiver/memory unit 108, which gtores in its memory unit
the latest signal received from wireless transmitter 110,
Local control 112 also causes power controller 100 to adjust
power to the load through a continuous range of values
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immediately as its control actuator is manipulated.

The signals from local control 112 and receiver/memory
unit 108 are applied o decider circuitry 114, which applies
either the signal from local control 112 or the signal from

5§ receiver/memory unit 108 to power controller 100 in response
to selection signals from local control 112 and
receiver/memory unit 108. Suitable designs for transmitter

110, receiver/memory unit 108, power controller 100, local

e control 112 and degider circuitry 114 are discussed, in
. 10 Suropean Patede Application No . 38303936k, Loy lshed
1.
,,‘, 2;- Scloruariy Va9, Pulklicokion WO . 0301680, incorpocated werein by feference.
. 981 —inceofporated—hernin by-—refereance—
L 2
A An alternative embodiment of the invention is
e

illustrated in Fig. 3. Once again, power controller 100,
local control 112 and decider circuitry 114 are included as
15 in the embodiment illustrated in Fig. 2. However, in the
RN alternative embodiment of \fig. 3 receiver/memory unit 108’
3 receives signals from wireloss transmitter 104, wiich is of
the raise/lower type. These signals serve to modify the
L value of the output signal stored in the memory unit of
‘ 20 receiver/memory unit 108 and hence cause the light level
controlled by power controller 100 to increase or decrease
accordingly. Once again, decider circuitry 114 responds to
selection signals from receiver/memory unit 108 and local
control 112 to apply either the signal from receiver/memory
25 unit 108 or local control 112 to power controller 100.
A further embodiment of the invention is illustrated in
Fig. 4. As in the embodiment illustrated in Fig. 2, power
controller 100, wireless transmitter 110, receiver/memory
unit 108 and decider circuitry 114 are included. However,
30 local control 112 1is replaced by local control 106', Local
control 106' is of the raise/lower type and has an internal
memory to store the value of the signal to be applied to
power controller 100. Operating the l¢cal control 106!
causes the signal value stored in the internal memory to be
35 ~changed. Decider circuitry 114 responds to selection
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signals from receiver/memory unit 108 or local control 106!
to apply either the signal from receiver/memory unit 108 or
local control 106' to power controller 100.

The memory circuitry in recéiver/memory unit 108 or
108' or in local control 106' can be either digital or
analog.

Decider circuitry suitable for use with the invention
is illustrated in figure 5. The selection signal line from
the receiver memory unit is connected to the cathode of
diode 200 and one terminal of resistor 202. The anode of
diode 200 is connected to ground. The other terminal of
resistor 202 is connected to the base of transistor 204.

The emitter of transistor 204 is connected to ground and the
collector is connected to one terminal of resistor 205. The
other terminal of resistor 205 is connected to the cathods
of diode 206) one terminal of resistor 210, one terminal of
latching relay coil 214A and the anode of diode 212.

The other terminal of resistor 210 is connected to the
base of transistor 208. The anode of diode 206 is connected
to the emitter of transistor 208 and to command line 218,
The collector of transistor 208 is connected to one terminal
of latching relay coil 214B and to the anode of diode 216,
The cathodes of diodes 212 and 216 and the other terminals
of relay coils 214A and 214B are connected to the positive
terminal of a 24V DC supply.

The output signal from the receiver/memory unit is
connected to one terminal of relay contacts 214C. The other
terminal of relay contacts 214C being connected to the
signal line to the power contraoller, 220.

The selection signal from the local control unit is
connected to the cathode of diode 300 and one terminal of
resistor 302. The anode of diode 300 is connected to
ground. The other terminal of resistor 302 is connected to
the base of transistor 304. The emitter of transistor 304
is connected to ground and the collector is connected to one
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terminal of resistor 305. The cther terminal of resitor 305
is connected to the cathode of diode 306, one terminal of
resistor 310, one terminal of latching relay coil 314A and
the anode of diode 312.

The other terminal of resistor 310 is connected to the
base of transistor 308. The anode of diode 306 is connected
to the emitter of transistor 308 and to command line 218,
The collector of transistor 308 is connected to one terminal
of latching relay coil 314B and to the anode of diode 8316.
The cathodes of diodes 312 and 316 and the other terminals
of relay coils 314A and 314B are connected to the positive
terminal of the 24V DC supply.

The output signal from the local control unit is
connected to one terminal of relay. contacts 314C. The other
terminal of relay contacts 314C being connected to the
signal line to the power controller 220.

The operation of the decider circuitry of Fig. 5§ is as
follows. Assume that relay contacts 314C are closed and
hence the signal from the local control unit is being
applied to the power controller via line 220. On receipt by
the receiver of a valid transmission from the transmitter,
the selection signal from the receiver/memory unit goes
high. This allows base c¢urrent for transistor 204 to flow
through resistor 202 turning transistor 204 on, This allows
current to flow through relay coil 214A closing relay
contacts 214C and applying the output signal from the
receiver/memory unit (and hence the wireless transmitter) to
the power contreller wvia line 220, At the same time, the
emitter of transisto» 308 is pulled low through diode 206,
and transistor 308 receives base current through relay coil
314A and resistor 310. The collector currént for transistor
308 flows through relay coil 314B, which opens relay
tontacts 314C, Since the relay formed by relay coils 2144,
214B, and relay contacts 914C is a latching relay, relay
contacts 214C remain closed even when the signal at the
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cathode of diode 200 goes low again.

If now the local control unit is activated, then the
selection signal line connected to the cathode of diode 300
and one terminal of resistor 302 will go high, turning
transistor 304 on. This allows current to flow through
relay coil 314A, closing relay contacts 314C and applying
the output signal from the local control unit to the power
controller via line 220. At the same time the emitter of
transistor 208 is pulled low through diode 306, and
tran.ristor 208 receives base current through relay coil 214A
and resistor 210. The collector current for transistor 208
flows through relay coil 214B, which opens relay contacts
214C., Since the relay formed by relay coils 314A, 314B and
relay contacts 314C is a latching relay, relay contacts 314C
remain closed even when the signal at the cathode of diode
300 goes low again,

Diodes 212, 216, 312, and 316 are flyback
protection diodes for relay coils 214A, 214B, 314A, and 314B
respectively. Diodes 200 and 800 are protection diodes for
transistors 204 and 304 respectively.

The presently preferred values of the components for
the circuit of figure 5 are as follows. Resistors 202 and
302, are 56k ohms; Resistors 205 and 305 are 68 ohms;
Resistors 210 and 310 are 56k ohms. All diodes are type
1N914, All transistors are type MPSA29., Relay coils 214A
and 214B and relay contacts 214C together form a latching
relay, for example an Omron G5AK237P0C24., Similarly, relay
coils 314A and 814B and relay contacts 314C together form a
second latching relay.

It should be apparent to one skilled in the art, that
the implementation described hereinbefore can be extended to
encompass more than one receiver or auxiliary local control.

Since these and certain other changes may be made in
the above apparatus and method without departing from the
scope of the invantion herein involved, it is intended that
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all matter contained in the abcve“ descrip‘tioh or shown in
the accompanying drawings shall be interpreted in an
illustrative and not a limiting sense,
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The claims defining the invention are as follows:

1. A wireless power control system with auxiltary local control
comprising, in combination,

(a) transmitter means to transmit a radiant first control signal,

(b) receiver mean: to receive and store said first control signal,

(c) auxiliary local control means to provide a second control signal,

(d) decider means to select one of said first or second control
signals and to provide said selected signal to power control means to
control the power supplied from a source to a load over a substantially
continuous range of values, )

wherein at least one of said transmitter means or said auxiliary
local control means has actuator means manually movable through a
continuous range of positions to produce a control signal characteristic of
a position substantially immediately as said actuator means is moved to
that position.

2, The system of claim 1 in which said tranmitter means has an
actuator manually movable through a range of positions to produce said
first control sigral.

3. The sustem of clatm 1 in which said auxiliary local control
means has an acluator manually movable through a range of positions to
produce satd s=cond control signal.

4, The system of claim 2 in which sajd auxiliary local control
means has an actuator manuaily movable through a range of positions to
produce sald second contrgl signal.

5. The system of claim 1 in which one of said transmitter means and
satd auxiliary local control means produces control signals which serve
only to Increase and dacrease the power supplied to the load.

6. The system of claim 5 in which said transmitter means operates
to produce signals which serve only to increase and decrease the power
suppiied to the load.

7. The system of claim 5 in which said auxiliary local control
means operates to produce signals which serve only to increase and decrease
the power supplied to the load.

8. The system of claim 1 in which sald power contrel means controls
a lighting load.

9. The system of clatm 1 in which said power control means produces
a phase controlled output signal.




10

15

20

-

"..25

E )
LA R N
XX X1
'y s o

c8 L]

L X &
L)

dosd

30

12—

10. The system of claim 1 in which said decider means comprises at
least one latching relay.

11. A wireless power control system substantially as hereinbefore
described with reference to any one of Figures 2, 3 or 4 and Figure 5 of
the drawings.

DATED this SIXTH day of APRIL 1990
Lutron Electronics Co, Inc.

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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