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@ A system for remotely conrolling a plurality of lighting equipments.

@ In a system for remotely conirolling a plurality of
lighting equipments wherein remote-controlled relays
(61 to 64) are driven by a control terminal 3B con-
nected to a main coniroller via a transmission line {2)
and lighting equipments (5) connected to the
remote-controlled relays (61 to 6i) via a power
source line are turned on/off by an opening/closing
operation of a relay contact (R), a remote-controlled
transformer (7), which supplies driving power source
to the control terminal (3B) and the remote-con-
trolled relays, is arranged in one row in a distribution

board, and the control terminal (3B) is arranged
between the remote-controlled relays (61 to 64) and
the remote-controlled transformer (7). Then, a power
signal output from the remote-controlled transformer
(7) is supplied to the remote-controlled relays (61 to
64) via the conirol terminal (3B}, thereby preventing
a signal line, which transmits a control signal to the
remote-conirolled relays (61 to 6:) from the control
terminal (3B), from crossing a signal line, which is
input from the remote-controlled transformer (7).
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This invention relates to-a system for remotely
controlling a plurality of lighting equipments, which
drives a remote-controlled relay by a control termi-
nal connected via a main controller and a transmis-
sion signal line, and which turns on/off lighting
requirements connected to the remote-controlled
relay via a power source line by the opening and
closing operation of a relay contact.

in order to control a number of lighting equip-
ments in a concenirated manner provided in large-
scale facilities such as multistoried buildings, Pub-
lished Unexamined Japanese Patent Application
(PUJPA) No. 62-1238986, for example, discloses a
system for remotely controlling lighting require-
ments wherein a main controller, a plurality of
monitoring terminals, and a plurality of conirol ter-
minals are connected by a transmission line, and a
monitor signal transmitted from the monitoring ter-
minal is processed by the main controller, thereby
transmitting a control signal to the control terminal
from the main terminal, and a plurality of remote-
controlled relays connected to the control terminal
by the signal transmitted from the main controller
are driven, thereby turning on/off the lighting equip-
ments.

Howsver, in such sysiem for remotely control-
ling the lighting equipments, the remote-controlled
relays are arranged in two rows in a distribution
board and the control terminal is arranged between
the rows. Due to this, one wire, which connects the
control terminal to the remote-controlled relay,
crosses the other wire, which connects to a trans-
former for supplying driving power to the remote-
controlled relays, thereby there was a problem that
an erroneous wiring is easily caused.

Moreover, in the above-mentioned system for
remotely controlling the lighting equipments, since
the remote-controlled relays are arranged in two
rows in the distribution board, there was a problem
that the wire connecting to the transformer be-
comes longer.

An object of the present invention is to provide
a system for remotely conirolling a plurality of
lighting equipments, which can prevent an erro-
neous wiring from being caused by crossing two
wires, one of which connects the control terminal to
the remote-controlled relay, and the other of which
connects to a transformer for supplying driving
power to the remote-controlled relays, and which
can shorten the length of the wire connecting the
remote-controlled relay to the transformer.

Accordingly, the present invention provides a
system for remotely controlling a plurality of light-
ing equipments which comprises a plurality of
remote-controlled relays arranged in one row in a
distribution board, and having a relay contact inter-
rupting power-supply to lighting equipments; relay
power generating means, arranged in said distribu-
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tion board along the array direction of said remote-
conirolled relays, for generating power for driving
said remote-controlled relays; a main controller for
controlling said lighting equipments; a transmission
line for transmitting a control signal output from
said main controller; and a conirol terminal includ-
ing first signal input means, arranged between said
remote-controlled relays and said relay power gen-
erating means in said distribution board, for input-
ting said control signal from said main controller via
said transmission line, second signal input means
for inputting a power signal output from said relay
generating means, first signal outputting means for
outputting a signal opening and closing said relay
contact of said remote-controlled relays in accor-
dance with said control signal input in said first
signal input means, and second signal outputting
means for outputting said power signal input in said
second signal input means to said remote-con-
trolled relays.

This invention can be more fully understood
from the following detailed description when taken
in conjunction with the accompanying drawings, in
which:

Fig. 1 is a schematic structural view showing
one embodiment of a system for remotely con-
trolling a plurality of lighting equipments accord-
ing to the present invention;

Fig. 2 is a view showing the relationship of the
connection among a control terminal in said
system, a remote-controlled relay, and a
remote-controlled transformer;

Fig. 3 is a structural view of a main controller in
said system;

Fig. 4 is a structural view of a control terminal in
said system;

Fig. 5 is a plan showing a control terminal
arranged in a distribution board, a remote-con-
trolled relay, and a remote-controlled transform-
er;

Fig. 6 is a front view of Fig. 5;

Fig. 7 is a side view of Fig. 5;

Fig. 8 is a plan showing a control terminal; and
Fig. 9 is a view showing a modification of the
control terminal.

An embodiment of the present invention will be
explained with reference to the drawings.

Fig. 1 is a schematic structural view showing a
system for remotely controlling a plurality of light-
ing equipments according to the present invention.
A plurality of monitoring terminals 3A and a plural-
ity of control terminals 3B are connected to a main
controller 1 of this system via a transmission signal
line 2. A plurality of lighting switches 4, which are
monitoring objects, are connected to the monitoring
terminals 3A. A plurality of lighting equipment 5,
which are controlling objects, are connected to the
control terminals 3B via remote-conirolled relays
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61, 62, B3, and 64, as shown in Fig. 2. A remote-
controlled transformer 7 is connected to the control
terminals 3B.

The main controller 1 transmits a control signal
to the control terminals 3B in accordance with a
monitor signal sent from the monitoring terminals
3A. As shown Fig. 3, the main controller 1 com-
prises a transmitting/receiving circuit 8, a current
detecting circuit 9, a comparator 10, and a signal
processing circuit 11.

The transmitting/receiving circuit 8
transmits/receives a transmission signal to/from the
monitoring terminals 3A and the control terminals
3B. The transmitting/receiving circuit 8 comprises
transistors Tr1, Tra, Tra, Tre, a driving circuit 12 for
driving the transistors Tr1, Trz, Tra, Trs, and signal
inputoutput  terminals 8gty and 8gre  for
inputting/outputting the transmission signal.

The base terminals of transistors Try, Tra, Trs,
Tra are connected to the signal output terminals 01,
02, 03, 04 of the driving circuit 12. If a driving
signal is applied to the base terminals of the tran-
sistors Trqi, Trz2, Trs, Tra from the signal ouiput
terminals 01, 02, 03, 04 of the driving circuit 12,
the transistors Tr'' Trz, Tra, Tra are turned on.
Moreover, the signal input terminals 11, 12, 13 and
14 of the driving circuit 12 are connected to the
signal processing circuit 11. Then, if a pulse signal
is output to the signal input terminals 11, 12, 13,
and 14 of the driving circuit 12 from the signal
processing circuit 11, a driving pulse is output from
the signal output terminals 01, 02, 03, and 04 of
the driving circuit 12.

The collector terminals of the transistors Try
and Trz are connected to the output terminal of a
power source circuit (not shown) and a bias voltage
of + 24 V is applied thereto. The emitter terminals
of the transistors Try and Tr2 are connected to the
collector terminals of the the transistors Trs and
Trs. Moreover, the emitter terminals of the transis-
tors Trg and Tra are connected to the current
detection circuit 9. Then, the signal input/output
terminal 8s71 is connected between the emitier of
the transistor Try and the collector of the transistor
Trs, and the signal input/output terminal 8grz is
connected between the emitter of the transistor Tr2
and the collector of the transistor Trs.

Therefore, if the transistors Try and Trs are
turned on by the driving circuit 12, a voltage signal
of + 24 V is applied to the signal input/output
terminals 8gr1 and 8gre. If the transistors Trz and
Trs are turned on by the driving circuit 12, a
voltage signal of - 24 V is applied to the signal
input/output terminals 8gy1 and 8gre.

The current detection circuit 9 converis the
transmission signal received by the
transmitting/recsiving circuit 8 to a voltage mode
from a current mode. In other words, the current
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detection circuit 9 is constituted so that the current
signal sent from the fransistor Trs is converted into
the voltage signal at a condenser C.

The comparator 10 converts the output of the
current detection circuit 8 into a binary signal, and
a reference voltage of + 5 is input to an input
terminal of a plus side of the comparator 10.

The signal processing circuit 11 processes the
output signal seni from the comparator 10 and
generates a control signal. The signal processing
circuit 11 comprises a central processing unit 13, a
pulse signal generator 14 supplying a pulse signal
for generating the control signal to the central pro-
cessing unit 13, and a reset circuit 15 resetting the
central processing unit 13 when power source is
input. ’

The monitoring terminals 3A monitor the state
of the switches 4 and transmits a monitor signai to
the main controller 1. A contact signal, which is
generated by the respective switches 4, is pro-
cessed by a signal processing circuit (not shown)
of the monitor terminals 3A, thereafter outputting
the signal as a monitor signal o the main controller
1 via the transmission signal line 2.

The control terminals 3B control the remote-
controlled relays 61, 82, 63, 64 in accordance with
the control signal sent from the main controller 1.
As shown in Fig. 4, the monitoring terminals 3B
comprises a transmitting/receiving circuit 16, a sig-
nal processing circuit 17, a relay driving circuit 18,
and a photocoupler circuit 19.

The transmitting/receiving circuit 16
transmits/receives the transmission signal to/from
the main controller 1. The fransmitting/receiving
circuit 16 comprises signal input/output terminals
Sli1 and Sli2 for inputting the control signal from
the main controller 1 via the transmission signal
line 2.

The signal processing circuit 17 processes the
control signal sent from the main controller 1 and
generates a control signal for driving the relays.
The signal processing circuit 17 comprises a cen-
tral processing unit 20, and a pulse signal gener-
ator 22, which supplies a pulse signal for generat-
ing a control signal to the central processing unit
21.

The relay driving circuit 18 drives the remote-
conirolled relays 61 62, 63, 64 in accordance with

. the pulse signal output from the central processing

unit 20. The relay driving circuit 18 comprises
signal input terminals Sly4, Sliz, Slia, Shas for
inputting the pulse signal from the central process-
ing unit 20, and signal output terminals SOi1,
S012, SO13, SO44 for outputting a driving signal to
the remote-controlled relays 61, 62, 63, 64.

The photocoupler circuit 19 electrically sepa-
rates the input side of the control terminals 3B and
the oufput side. The photocoupler circuit 19 com-
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prises a plurality of light-emitting diodes 24 con-
nected to the central processing unit 20 and a
plurality of phototransistor 25 connected to the
relay driving circuit 18.

The control terminals 3B comprises a control
power source circuit 26 for generating a controlling
power source from the transmition signal input into
the transmitting/receiving circuit 16, a transmission
abnormality detection circuit 27 for detecting ab-
normality of the transmission signal, a fail-safe cir-
cuit 28 for lighting the lighting equipments 5 when
the transmission abnormality is detected by the
fransmission abnormality detection circuit 27, an
address setting circuit 29 for setting addresses of
the control terminals 3B, signal input terminals
Slz1, Sle2 for inputting an output signal sent from
the remote-controlled transformer 7, a relay driving
power circuit 32 for using a power signal input into
the signal input terminals Slz¢, Sl22 as a remote-
controlled power source, and signal output termi-
nals S0z1, S022, S023, SO24 for ouiputting a voli-
age generated by the relay driving power circuit 32
to the remote-controlled relays 61, 62, 63, and 6.
via the relay driving circuit 18.

The remote-controlled relays 61, 62, 63, 64 turn
on/off the lighting equipment 5 in accordance with
the control signal sent from the control terminals
3B. The remote-controlled relays 61, 62, 63, 64
comprise a relay contact RY, which interrupts the
power supply to the lighting equipment 5, and a
relay coil (not shown), which opens and closes the
relay contact RY.

The remote-controlled transformer 7 generates
power source of to drive the remote-conirolled re-
lays 61, 62, 63, 64. The voltage signal, which is
output from the remote-conirolled transformer 7, is
supplied to the remote-controlled relays 61, 62, 63,
64 via the control terminals 3B.

The control terminals 3B, the remote-controlled
relays 61, 62, 63, 64, and the remote-controlled
transformer 7 are arranged in one row in a distribu-
tion board {not shown). Also, the control terminals
3B, the remote-controlled relays 61, 62, 63, 64, and
the remote-conirolled transformer 7 are fixed to the
distribution board via a fixing plate 31 as shown in
Figs. 5 to 7. Moreover, the control terminals 3B are
provided between the remote-controiled relay 84
and the remote-controlied {ransformer 7.

As shown in Figs. 2 and 8, the signal output
terminals SOz1, SO22, SO23, and S0a¢, the signal
output terminals SO11, and SO12, SO13, SO14, and
the signal input terminals Sli1 and Sl are pro-
vided in one side of the conirol terminals 3B. The
signal input terminals Slz1 and Slz2 are provided in
the other side of the conirol terminals 3B. Also, the
first signal output terminals SO¢1, SO12, SOis,
SO014, the second signal output terminals SOaq,
8022, S0O23, S024, and the first input terminals
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Sli1 and Sliz are provided on the same on side
where the signal input terminals 6g17 10 6514 Of the
remote-controlled relays 61, 62, 63.and 64 are pro-
vided. The second signal input terminals Sl2¢ and
Slz2 are provided on the same one side where the
signal output terminal 75 of the remote-controlled
transformer 7 is provided.

Moreover, the signal output terminals SOi1,
8012, SO13, SO14 of the control terminals 3B, and
the signal output ferminals SO21, SOz, SO2s,
S0z: are provided on the one end side of the
control terminals 3B to be adjacent io the remote-
controlled relays 61, 62, 62 and 64. The signal input
terminals Slz1 and Sla2 are provided on the other
end side of the control terminals 3B to be adjacent
{o the remote-controlled ttansformer 7.

Moreover, the signal input terminals SO0zq,
8022, 8023, and SOz4+ are provided on the same
one side where the signal output terminals SO+,
8012, 8013, and SO14 are provided to be close to
the side of the remote-controlled transformer 7.

In the above-structured embodiment, if the
monitor signal, which is sent from the monitor
terminals 3A, is input to the main controller 1, the
control signal is output from the main controller 1
and input to the control terminals 3B via the trans-
mission signal line 2. At this time, in the control
terminals 3B, the central processing unit 20 dis-
criminates whether or not address data, which is
included in the control signal input from the
transmitting/receiving circuit 16, coincides with self-
address data. If the address data coincides with
self-address data, the control signal, which turns
on/off the remote-controlled relays 61, 62, 63, and
64, is output from the signal output terminal SO11,
8012, 8013, and SO14. Thereby, the remote-con-
trolled relays 61, 62, 63 and 64 open and close the
relay contact RY by the control signal, which is
output from the signal output terminal SO+, SO12,
S043, and SO44 of the control terminals 3B, and
turn on/off the lighting equipments 5.

In the above-structured embodiment, the volt-
age signal, which is output from the remote-con-
trolled transformer 7, is input to the remote-con-
trolled relays 61, 62, 63, and 64 via the control
terminals 3B. Due to this, the signal line, which
transmits the conirol signal to the remote-controlled
relays 61, 62, 63, and 64 from the control terminals
3B, does not cross the signal line, which supplies
power to the remote-controlled relays 61, 62, B3,
and 64 from the remote-conirolled transformer 7.

Thereby, the erroneous wiring can be prevent-
ed and the wiring can be efficiently provided. Also,
electrical interference can be prevented, thereby
obtaining the technical advantage in terms of the
noise surface.

Moreover, the control terminals 3B are ar-
ranged between the remote-controlled relays 64,
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62, 63,and 64, which are arranged in one row in the
distribution board, and the remote-controlied trans-
former 7. Due to this, the wiring between the con-
trol terminals 3B and the remote-controlled relays
61, 62, 63, and 64, and the wiring between the
control terminals 3B and the remote-conirolled
transformer 7 can be shortened.

Furthermore, in the above embodiment, the
signal input terminals Slz¢, and S22, which input
the voltage signal from the remote-controlled trans-
former 7, and the signal output terminal SO11,
8042, 8043, SO14, which output the control signal
to the remote-controlled relays 64, 62, 63, and 64,
and the signal output terminals SOz¢, SO22, SO2s,
and S04, which output the driving voltage signal
to the remote-controlled relays 61, 62, 63, 64, are
provided on one side where the conirol terminals
3B are opposed to each other. Moreover, the signal
input terminals Sl21, and Sle2 are arranged on the
side of the remote-controlled transformer 7. The
signal output terminals SO1y, SO12, SO4s, and
S014, and the signal output terminals SO21, SOz,
8023, and S024 are provided on the side of the
remote-controlled relays 61, 62, 63, and 64. Due to
this, the length of the transmission line, which
transmits the voltage signal output from the
remote-controlled transformer 7 to the control ter-
minals 3B, can be shortened.

Fig. 9 is a view showing a modification of the
control terminal 3B. As shown in Fig. 9, on one
side of the control terminals 3B and the same one
side where the signal input terminals 6A11 o 6S14
of the remote-controlied relays 61, 62, 63 and 64,
there are provided the first signal input terminals
Sli1 and Sliz, the second signal input terminals
Sly and Slso, the first signal output terminals
8011, SO12, 8043, SO14 for outputting a control
signal to the remote-controlled relays 61, 62, 63
and 64, and the second signal output terminals
S021, S0z2, S023, SOz for outputting a control
signal to the remote-controlled relays 61, 62, 63
and 6s+. Then, the second signal input terminals
Si21 and Spp are provided on one end side of the
control terminals 3B to be adjacent to the remote-
controlled fransformer 7. The first and second sig-
nal output terminals So11, 8012, SO13, SO01a,
S021, S022, SO23, S04 are provided on the other
end dise of the control terminals 3B to be adjacent
to the remote-controlled relays 61, 62, 63 and 6s.

According to the above structure, similar to the
above-mentnioned embodiment, the erroneous wir-
ing can be prevented. Moreover, the wiring be-
tween the control terminals 3B and the remote-
controlled relays 61, 62, 63 and 6s, and the wiring
between the control terminals 3B and the remote-
controlled transformer 7 can be shortened.

Additionally, the present invention is not limited
to the above-mentioned embodiment. Various
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modifications can be applied o the present inven-
tion without departing from the gist of the present
invention.

Claims

1. A system for remotely controlling a plurality of
lighting equipments, comprising:

a plurality of remote-conirolled relays (61
to B64) arranged in one row in a distribution
board, and having a relay contact (RY) inter-
rupting power-supply to lighting equipments
(6%

relay power generating means (7), ar-
ranged in said distribution board along the area
direction of said remote-controlled relays (64 to
64), for generating power for driving said
remote-controlled relays (61 to 64);

a main controller (1) for controlling said
lighting equipments (5);

transmission line (2) for transmitting a con-
trol signal output from said main controller (1);
and

a control terminal (3B) arranged between
said remote-controlled relays (61 to 64) and
said relay power generating means (7) in said
distribution board and including first signal in-
put means (Slz1, Slz2), for inputting said con-
trol signal from said main controller (1) via said
transmission line (2), second signal input
means (Sk1, Sk») for inputting a power signal
output from said relay generating means (7),
first signal outputting means (SO11, SOi2,
S043, S044) for outputting a signal opening
and closing said relay contact (RY) of said
remote-controlled relays (61 to 64) in accor-
dance with said contro! signal input in said first
signal input means (Sli1, Sli2), and second
signal outputting means (SOz21, S022, SOzs,
S024) for outputting said power signal input in
said second signal input means (Sl21, Slz22) o
said remote-controlled relays (61 o 64).

2. The system according to claim 1, character-
ized in that said first signal input means (Sly1,
Sli2), second signal input means (Slz1, Sk2),
first signal output means (SO21, SO22, SO23,
S03.) are provided on one side of said control
terminal (3B).

3. The system according to claim 1, character-
ized in that said second signal input means
(Sl21, Slz2) are provided on one end side of
said conirol terminal (3B) to be adjacent to
said relay power generating means (7).

4. The system according to claim 1, character-
ized in that said first signal output means
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(SO11, 8012, SO13, SO44) and second signal
output means (SOz1, SO22, SO23, SO24) are
provided on the other end side of said control
terminal (3B) to be adjacent to said remote-
controlled relays (61 to 64).

The system according to claim 1, character-
ized in that said first signal input means (Shi1,
Sliz) are provided between said second signal
input means (Slz1, Sle2) and said first signal
output means (SO11, 8012, SO13, SO14).
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