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Abstract Title: Method and system for collective control of lights

A method for the collective control of lights 2 comprising a main control device 1 connected to a plurality
of auxiliary control devices 3. Each auxiliary control device 3 is addressed by the main control device 1 by
an encoded signal, in response to which the lights 2 may be controlled, being dimmed or turned on or off.
The control 1 device is connected to the auxiliary control device’s decoder (33, figure 3) either using an
inductive coupling (31, figure 3) or an RC circuit (35, figure 5).
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METHOD AND SYSTEM FOR COLLECTIVE CONTROL OF LIGHTS

Field of the Invention

The present invention relates to a method for collective control of lights.
The present invention also relates to a system for collective control of lights.

Background of the Invention

A building such as an office building, a residential building, or a hotcl
includes a switching house in which a swilchboard for knife switches is mounted.
Common household electric current of hundreds of amperes is distributed to a
plurality of output circuits after passing through the switchboard. A plurality of
lights are connected in parallel in each output circuit.  On/ofl of each light is
controlled by a switch that is connected in series to the light, as shown in Fig. 1.

However, on/ott of each light can only be controlled via the associated
switch, which is relatively inconvenient. Further, the wiring procedure is
troublesome and many switches are required for the control system, leading to a
high cquipment cost.  Further, installation of the control system is complicated
and thus results in a high cost. Further, maintenance of the control system is not
easy.

Summary of the Invention

An objective of the present invention is to provide a method for collective
control of lights that allows easy control, easy installation, and easy maintenance
at a low cost.

Another objective of the present invention is o provide a system for
collective control of lights that allows easy control, easy installation, and casy

maintenance at a low Ccost.
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In accordance with a first aspect of the present invention, a method for
collective control of lights comprises connecting a positive output of a main
control device with a negative output of the main control device by a wirc to form
a closed output circuit: independently connecting each of a plurality of lights to an
auxiliary control device: coupling a transducer of each auxiliary control device
with the output circuit or connecting each auxiliary control device in series to the
output circuit; encoding each light; and inputting a code number of a light to be
controlled to the main control device, the main control device generating and
outputting an encoded control signal in response to the code number, the encoded
control signal passing through the wire of the output circuit, the transducer of one
of the auxiliary control devices in association with the light to be controlled
generating a control signal in response to the encoded control signal, thereby
controlling the lights.

Preferably, the main control device controls on/off and current magnitude
of each light.

Preferably, the step of encoding each light is based on an encoding system
built in a central processor of the main control device or an additional memory.

In accordance with a second aspect of the present invention, a system for
collective control of lights comprises a main control device and a plurality of
lights. The system further comprises a plurality of auxiliary control devices a
number of which is equal to that of the lights. Each auxiliary control device
comprises a transducer, an amplifier, a decoder, and a switch device that are
clectrically connccted in sequence. A main portion of a circuit of the switch
device is electrically connected to an associated one of the lights or electrically
connected via a switch device having a larger power to the associated one of the

lights.  The main control device comprises a central processor, an input/decoder,
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an encoded control signal generating circuit, and a main amplifier.  The
input/decoder and the encoded control signal generating circuit are electrically
connected to the central processor.  The encoded control signal generating circuit
is electrically connected to the input/encoder and the main amplificr.

A positive output and a negative output of the main amplilier are
connccted with cach other by a wire to form an output circuit. The transducer is
coupled with the wire of the output circuit. A code number [or the light to be
controlled is input via the input/encoder to the central processor.  The central
processor controls the encoded control signal generating circuit to generate and
output an encoded control signal. When the encoded control signal passes
through the wire of the output circuit, the transducer of the auxiliary control
device in association with the light to be controlled generates a corresponding
encoded control signal that is amplified by the amplifier and output to the switch
device after decoding by the decoder to control on/off of the switch device,
thereby collectively controlling on/off and/or current magnitude of each of the
lights.

Preferably, the transducer comprises an iron core wound by a coil, and the
transducer is parallel to the output circuit.

Alternatively, the transducer comprises an iron core wound by a coil.
The iron core is annular, and the wire of output circuit extends through a center of
the annular iron core and extends on a plane orthogonal to a plane on which the
iron core lies.

Preferably, the main control device further comprises a code number
setting switch electrically connected to the central processor.

In accordance with a third aspect of the present invention, a method for

collective control of lights comprises connecting a positive output of a main
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control device with a negative output of the main control device by a wire to form
a closed output circuit; independently connecting each of a plurality of lights to an
auxiliary control device; connecting a resistor of an RC circuit of each auxiliary
control device in series to the output circuit; encoding each light; and inputting a
code number of a light to be controlled to the main control device, the main
control device gencrating and outputting an encoded control signal current in
responsc to the code number, a voltage drop of the encoded contro] signal current
passing through the resistor of the RC circuit of an associated one of the auxiliary
control devices being output after decoding by the associated auxiliary control
device, thereby controlling the lights.

[n accordance with a fourth aspect of the present invention, a system for
collective control of lights comprises a main control device and a plurality of
lights. The system further comprises a plurality of auxiliary control devices a
number of which is equal to that of the lights. Tach auxiliary control device
comprises an RC circuit, an amplifier, a decoder, and a switch device that are
electrically connccted in sequence. A main portion of a circuit of the switch
device is electrically connected to an associated one of the lights.

The main control device comprises a central processor, an input/decoder,
an cncoded control signal generating circuit, and a main amplifier.  The
put/decoder and the encoded control signal generating circuit are clectrically
connected to the central processor.  The encoded control signal gencrating circuit
is clectrically connected to the input/encoder and the main amplificr.

A positive output and a negative output of the main control device are
connccted with each other by a wire to form an output circuit. The RC circuit
comprises a resistor connected in series to the output circuit. A code number for

the light to be controlled is input via the input/encoder to the central processor.
4
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The central processor controls the encoded control signal generating circuit to
gencrate and output an encoded control signal current. A voltage drop imparted
to the resistor of the RC circuit of an associated one of the auxiliary control
devices is amplified by the amplifier and output to the switch device after
decoding by the decoder to control on/off of the switch device, thereby
collectively controlling on/off and/or current magnitude of each of the lights.

Other objectives, advantages, and novel features of the invention will
become more apparent from the following detailed description when taken in
conjunction with the accompanying drawings.

Brief Description of the Drawings

Fig. 1 is a schematic view illustrating a conventional system for control
lights.

Fig. 2 is a schematic view illustrating a system for carrying out a method
for collective control of lights in accordance with the present invention.

Fig. 3 is a schematic view illustrating an example of a system for
collective control of lights in accordance with the prescnt invention.

Fig. 4 is a schematic view illustrating another example of the system for
collective control of lights in accordance with the present invention.

[ig. 5 is a schematic view illustrating a further example of the system for
collective control of lights in accordance with the present invention.

[lig. 6 is a schematic block diagram illustrating a main control device of
the system for collective control of lights in accordance with the present
invention.

Fig. 7 is a schematic circuitry of the main control device of the system for

collective control of lights in accordance with the present invention.
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Detailed Description of the Invention

Referring to Figs. 2 and 3, a method for collective control of lights in
accordance with the present invention comprises (1) connecting a positive output
of'a main control device 1 with a negative output of the main control device | by
a wire to form a closed output circuit 4, (2) independently connecting cach of a
plurality of lights 2 to an auxiliary control device 3. (3) coupling cach auxiliary
control device 3 with the output circuit 4 by a senor or connecting each auxiliary
control device 3 in series to the output circuit 4, (4) encoding each light 2 based
on an encoding system built in a central processor of the main control device | or
an additional memory (not shown), and (5) inputting a code number of a light 2 to
be controlled to the main control device 1, the main control device 1 gencrating
and outputting an encoded control signal in responsc to the code number, one of
the auxiliary control devices 3 in association with the light 2 to be controlled
decoding the encoded control signal and outputting a control signal for controlling
on/off and current magnitude of the light 2 to be controlied.

Referring to Figs. 2 and 3, a system for collective control of lights in
accordance with the present invention comprises a main control device 1, a
plurality of lights 2, and a corresponding number of auxiliary control devices 3
(i.e., the number of the auxiliary control devices 3 is equal to that of the lights 2).
Each auxiliary control device 3 comprises a transducer 31, an amplifier 32, a
decoder 33, and a switch device 34 that are electrically connected in sequence.
A main portion of the circuit of the switch device 34 is electrically connected to
the associated light 2.

Referring to Figs. 1 and 6, the main control device 1 comprises a central
processor 11, an input/encoder 12, an encoded control signal generating circuit 13.

a code number setting switch 15, and a main amplifier 16. The input/encoder 12,
6
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the encoded control signal generating circuit 13, and the code number setting
switch 15 arc electrically connected (o the central processor 11. Turther, the
encoded control signal generating circuit 13 is electrically connected to the
input/encoder 12 and the main amplifier 16.  The input/encoder 12 is a
touch-type liquid crystal display. The central processor 11 comprises two chips
T} and 112, wherein the chip 111 processes information input through the
touch-type liquid crystal display and displays the information. and the chip 112
temporarily stores the information in a database and calculates and handles the
information stored in the databasc. Fig. 7 illustrates a circuitry of the main
control device 1.

Referring to Figs. 2 and 6, a positive output and a negative output of the
main amplifier 16 are connected with each other by a wire to form an output
circuit 4. The transducer 31 is coupled with the wire of the output circuit 4.
Code number for the light 2 to be controlled is input via the input/encoder 12 to
the central processor 11. The central processor 11 controls the encoded control
signal generating circuit 13 to generate and output an encoded control signal
current.  When the current signal passes through the wire of the output circuit 4,
the transducer 31 of the auxiliary control device 3 in association with the light 2
to be controlled generates an induction current that is amplified by the ampliﬁer
32 and output to the switch device 34 after decoding by the decoder 33, On/off
of the switch device 34 is thus controlled. Alternatively, another switch device
with a greater power can be used to control on/off and power of the main circuit.
On/off illumination intensity of each light 2 can thus be controlled collectively.

Referring to Fig. 3, in an example of the invention, the switch device 34 is
a photo-control bi-directional transistor. The transducer 31 includes an iron core

wound by a coil and is parallel to the wire of the output circuit 4. Alternatively,
7
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the iron core is annular, and the wire of the output circuit 4 cxtends through a
center of the annular iron core and extends on a plane that is orthogonal to a plane
on which the iron core lies.

Iig. 4 illustrates another cxample of the invention, wherein the transducer
31 is a Hall element.

Iig. 5 illustrates a further example of the invention, wherein the system
for collective control of lights comprises a main control device 1. a plurality of
lights 2, and a corresponding number of auxiliary control devices 3. Each
auxiliary device 3 comprises in sequence an RC circuit 35, an amplifier 32, a
decoder 33, and a switch device 34 electrically connected to an associated light 2.
The switch device 34 is a photo-control bi-directional transistor.

The main control device | is substantially the same as that in each of the
above-mentioned examples.

More specifically, a positive output and a negative output of the main
control device 1 are connected to each other by a wire to form an output circuit 4.
A resistor R1 of the RC circuit 35 is connected in series with the output circuit 4.
Code number for the light 2 to be controlled is input via the input/encoder 12 to
the central processor 11.  The central processor 11 controls the encoded control
signal generating circuit 13 to generate and output an encoded control signal
current.  The current distributed to the resistor R passes through and is
amplified by the amplifier 32 and output to the switch device 34 after decoding by
the decoder 33, On/off of the switch device 34 is thus controlled.  On/off and
illumination intensity of each light 2 can thus be controlled collectively.

As apparent from the foregoing, on/off and the illumination intensity of
each light 2 can be collectively controlled. The control can be remotely carried

out by the input/encoder 12 of the main control device [, and only one output
8
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circuit 4 is required for the whole system. The control is easy. the wiring is
simple, and the cost is low. Further, the lights 2 can be controlled independently
or by groups or altogether.  The control modes can be set according to needs.
Further, the control equipment and wiring material required for the system of the
present invention are less complicated and thus require a low cost.  Further, only
one output circuit 4 is required regardless of the number of the lights.
Installation and maintenance are easy at a low cost.

Although specific embodiments have been illustrated and described.
numerous modifications and variations are still possible without departing from
the essence of the invention. The scope of the invention is limited by the

accompanying claims.
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Claims:

l. A method for collective control of lights comprising:

connccting a positive output of a main control device (1) with a negative
output of the main control device by a wire 1o form a closed output circuit (4);

independently connecting cach of a plurality of lights (2) to an auxiliary
control device (3):

coupling a transducer (31) of each said auxiliary control device (3) with
the output circuit (4) or connecting each said auxiliary control device (3) in series
to the output circuit (4);

encoding each said light (2); and

inputting a code number of a light (2) to be controlled to the main control
device (1), the main control device generating and outputting an encoded control
signal in response to the code number, the encoded control signal passing through
the wire of the output circuit (4), the transducer (31) of one of the auxiliary
control devices (3) in association with the light (2) to be controlled generating a
control signal in response to the encoded control signal, thereby controlling the
lights.

2. 'The method for collective control of lights as claimed in claim |
whercin the main control device (1) controls on/ott and current magnitude of each
said light (2).

3. The method for collective control of lights as claimed in claim 1
wherein the step of encoding each said light (2) is based on an cncoding system
built in a central processor of the main control device (1) or an additional
memory.

4. Asystem for collective control of lights comprising a main control

device (1) and a plurality of lights (2), characterized in that:
10
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the system further comprises a plurality of auxiliary control devices (3)a
number of which is equal to that of the lights (2). each said auxiliary control
device comprises a transducer (31), an amplifier (32), a decoder (33), and a
switch device (34) that are clectrically connected in sequence, a main portion of a
circuit of the switch device (34) is electrically connccted to an associated one of
the lights (2) or clectrically connected via a switch device having a larger power
to the associated one of the lights (2);

the main control device (1) comprises a central processor (11), an
input/decoder (12), an encoded control signal generating circuit (13), and a main
amplificr (16), the input/decoder (12) and the encoded control signal gencrating
circuit (13) are electrically connected to the central processor (11), the encoded
control signal generating circuit (13) is electrically connected to the input/encoder
(12) and the main amplifier (16);

a positive output and a negative output of the main amplifier (16) are
connected with each other by a wire to form an output circuit (4), the transducer
(31) is coupled with the wire of the output circuit (4), a code number for the light
(2) to be controlled is input via the input/encoder (12) to the central processor (11),
the central processor (11) controls the encoded control signal generating circuit
(13) to generate and output an encoded control signal, when the encoded control
signal passes through the wirc of the output circuit (4), the transducer (31) of the
auxiliary control device (3) in association with the light (2) o be controlled
generates a corresponding encoded control signal that is amplified by the
amplifier (32) and output to the switch device (34) afier decoding by the decoder
(33) 1o control on/off of the switch device (34), thereby collectively controlling

on/off and/or current magnitude of each of the lights (2).
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5. The system for collective control of lights as claimed in claim 4
whercin the transducer (31) comprises an iron core wound by a coil, and whercin
the transducer is parallel to the output circuit (4).

6. The system for collective control of lights as claimed in claim 4
wherein the transducer (31) compriscs an iron core wound by a coil. the iron core
being annular, the wire of output circuit (4) extending through a center of the
annular iron core and extending on a plane orthogonal to a planc on which the
iron core lies.

7. The system for collective control of lights as claimed in claim 4
wherein the main control device (1) further comprises a code number setting
switch (15) clectrically connected o the central processor (11).

8. Amcthod for collective control of lights comprising:

connecting a positive output of a main control device (1) with a negative
output of the main control device by a wire to form a closed output circuit (4);

independently connecting each of a plurality of lights (2) to an auxiliary
control devicc.(B);

connecting a resistor (R1) of an RC circuit (35) of each said auxiliary
control device (3) in series to the output circuit (4);

encoding each said light (2); and

inputting a code number of a light (2) to be controlled to the main control
device (1), the main control device generating and outputting an encoded control
signal current in response to the code number, a voltage drop of the encoded
control signal current passing through the resistor (R1) of the RC circuit (35) of
an associated one of the auxiliary control devices (3) being output alter decoding

by the associated auxiliary control device (3), thereby controlling the lights.
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9. Asystem for collective control of lights comprising a main control
device (1) and a plurality of lights (2), characterized in that:

the system further comprises a plurality of auxiliary control devices (3) a
number of which is equal to that of the lights (2), cach said auxiliary control
device compriscs an RC circuit (35), an amplifier (32), a dccoder (33), and a
switch device (34) that are electrically connccted in sequence, a main portion of a
circuit of the switch device (34) is electrically connected to an associated one of
the lights (2);

the main control device (1) comprises a central processor (11), an
input/decoder (12), an encoded control signal generating circuit (13), and a main
amplificr (16), the input/decoder (12) and the encoded control signal generating
circuit (13) are electrically connected to the central processor (11), the encoded
control signal generating circuit (13) is electrically connected to the input/encoder
(12) and the main amplifier (16);

a positive output and a negative output of the main control device (1) arc
connected with each other by a wire to form an output circuit (4), the RC circuit
(35) comprises a resistor (R1) connected in serics to the output circuit (4), a code
number for the light (2) to be controlled is input via the input/encoder (12) to the
central processor (11), the central processor (11) controls the encoded control
signal generating circuit (13) to generate and output an encoded control signal
current, a voltage drop imparted to the resistor (R1) of the RC circuit (35) of an
associated one of the auxiliary control devices (3) is amplified by the ampliticr
(32) and output to the switch device (34) after decoding by the decoder (33) to
control on/olf" of the switch device (34), thercby collectively controlling on/off

and/or current magnitude of each of the lights (2).



10. A method for collective control of lights substantially as hereinbeforc
described with reference to and as shown in Figures 2 to 7 of the accompanying

drawings.
I1. A system for collective control of lights substantially as hereinbefore

described with reference to and as shown in Figures 2 to 7 of the accompanying

drawings.
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