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(567) Claim

1. A remote supervisory and controlling system comprising a central
control unit and a plurality of terminal units, said plurality of terminal
units being connected to said central control unit through a two-wire
signal line and said centra; control unit sends out a transmission signal
including an address data signal for calling each of said terminal units, a
control data signal for controlling a load associated with each of said
terminal units, a return wait signal for setting a period for returning a
monitor data signal from each of said terminal units to thereby perform
time-divisional multiplex transmission of the monitor data and the control

data between said central control unit and each of said terminal units, in

which said system further comprises at least one external control unit and
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an external interface for time-divisional multiplex data transmission
through said signal line between said central control unit and said
external control unit whereby said external control unit can perform

supervision and control of said load associated with each of said terminal

units.
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ABSTRACT OF THE DISCLOSURE

A remote supervisory and controlling system for remotely
supervising and controlling loads in time-divisional multi-
plex transmission of control and monitor data between a
central control and terminal units each connected to the
central control unit through a two-wire line. Supervision
and control of the overall system can be carried out from a
plurality of locations so that failure of a central or host

computer will not render the overall system inoperative.
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REMOTE SUPERVISORY AND CONTROLLING SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to remote supervisory and
controlling systems. More particularly, the invention
relates to a system for remotely supervising and controlling
loads in time-divisional multiplex transmission of control
and monitor data between a central control and terminal units
each connected to the central control unit through a two-wire
line.

In carrying out the remote supervision and control of
loads by a host computer, as shown in Fig. 37 and as descri-
bed in U.S. Patent No. 4,213,182, loads Lj to L have been
controlled directly by a host computer 110 through a media
interface 120 and load control processors 121 provided for
remote supervision and control. Briefly, the host computer
110 includes a CPU 111 for performing computing operations, a
ROM 112 for storing a system program, a RAM 113 for storing
user’s programs, an_ I/O 114 for data input/output, a data
storage means--115 for storing monitor and control data, a
real time clock 116 and a power means 117. After a suitable
program for controlling and supervising the loads L; to Lp
has been stored in the RAM 113, the CPU 111 executes the
program to effect data generation for controlling and

supervising the loads Lj; to Lp on the basis of the monitor
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and contréi data stored in the data storage means 115 and to
carry out signal transmission for controlling and supervising
the loads Lj to L, through the I/0 114 and the media
interface 120. The load control processor 121 receives the

signal transmitted through the media interface 120 to perform

load control and supervision in accordance with instructions
from the host computer 110.

In such a prior art system, however, the media interface
120 for supervision and control is controlled directly by the
host computer 110, and there has therefore been a problem in

that if the host computer 110 becomes faulty for some reason,

the entire remote supervisory and controlling system cannot
operate, making it impossible to carry out any supervision
and control over the loads Lj to Lp. Further, in the prior
art remote supervisory and controlling system, there has been
another problem in that it is difficult to connect a
plurality of the host computers 110 to the media interface
120, and hence the loads Lj; to L, cannot be remotely
controlled from a plurality of places.
 SUMMARY OF THE INVENTION
It is therefore an object of the present invention to

‘eliminate the foregoing problems in the prior art systems.

It is another object of the present invention to provide

ONE~ O More.
a remote superv:.sory and controlling system to which )\-a-

-p&a;a&tty—oé external control units can be suitably connected
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so that supervision and control of loads can be perfomred from a plurality
of places.

It is a further object of the present invention to provide a remote
supervisory and controlling system which is substantially free from failure
of the whole system, even if some external control unit fails.

In order to attain the above objects, according to one aspect of the
present invention, there is provided a remote supervisory and controlling
system comprising a central control unit and plurality of terminal units,
the plurality of terminal units being connected to the central control unit
through a two-wire signal line so that the central control unit sends out a
transmission signal including an address data signal for calling each of
the terminal units, a control data signal for controlling a load associated
with each of the terminal units, a return wait signal for setting a period
for returning a monitor data signal from each of the terminal units to
thereby perform time-divisional multiplex transmission of the monitor data
and the control data between the central control unit and each of the
terminal units, in which said system further comprises at least one
external control unit and an external interface for time-divisional
multiplex data transmission through the signal 1ine between the central
control unit and said external control unit, whereby a said external
control unit can perform load supervision and control of said load

associated with each of said terminal units.




In one embodiment of the present invention there is provided a remote

supervisory and controlling system in which controlling operations can be

carried out by an optical wireless signal.
One advantage of the present invention is that pattern control data
5 can be entered simply.
BRIEF DESCRIPTION OF THE DRAWINGS
Other features and advantages of the present invention will be
apparent from the following description taken in connection with the
accompanying drawings, wherein:
10 Fig. 1 is a schematic block diagram showing a general arrangement of

a preferred embodiment of a remote supervisory and controlling system

according to the present invention;

. Fig. 2 shows waveform diagrams used for explaining the operation of

B = S8 oy

e the embodiment of Fig. 1;

,otee15 Figs. 3 and 4 are circuit diagrams of terminal units used in the Fig.

...:0 ] embOdilﬂent;

Figs. 5A, 5B and 5C are a front view, a side view, and a rear view of
a main part of the Fig. 1 embodiment;

Figs. 6 through 9 are diagrams used for explaining the operation of

°..* 20  the Fig. 1 embodiment;
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Fig.. 10 is a circuit diagram of a misoperation
preventing circuit used in the Fig. 1 embodiment;

Fig. 11 shows the general arrangement of a wireless
system used in the Fig. 1 embodiment;

Fig. 12 shows the circuit arrangements of wireless
receivers;

Figs. 13 and 14 show formats of varius signals in the
wireless system;

Figs. 15 and 16 are circuit diagrams of other parts of
the wireless system; |

Fig. 17 is a front vie& of wireless receiver;

Fig. 18 is an exploded perspective view of a wireless
receiver;

Fig. 19 is a partly cutaway front view of a wireless
receiver;

Fig. 20 1is another exploded perspective view of a
wireless receiver;

Fig. 21 is a partly cutaway side view of a wireless
receiver;

Fig. 22 is yet another exploded perspective view of a
wireless receiver;

Fig. 23 is an exploded'perspective view showing another
embodiment according to the present invention;

Fig. 24 is a block circuit.diagram of main part of the

Fig. 23 embodiment;
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' Fig. -25 is a timing éhart of signals in the Fig. 23
embodiment;

Fig. 26 shows the external appearance of an external
interface unit;

Figs. 27A, 27B, and 27C are a plan view, a front view,
and a rear view of a main part of the Fig. 23 embodiment;

Figs. 28 and 29 are schematic diagrams of still further
embodiments of the invention;

Fig. 30 is a diagram showing the arrangment of mode and
transmission data;

Fig. 31 is a block circuit diagram of a pattern setting
terminal;

Fig. 32 is a front view of a switch panel;

Fig. 33 shows a lighting pattern;

Fig. 34 in a flowchart for explaining the opertin of a
control error checking unit;

Fig. 35 1is a schematic -diagram showing a further
embodiment;

Figs. 36A; 36B, and 36C are a front view, a side view,
and a rear view of a main part of the Fig. 35 embodiment; and

Fig. 37 1is a schematic diagram showing a prior art
system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Fig. 1, a first embodiment of a remote

supervisory and controlling system according to the present




invention includes a central control unit 1, a plurality of
monitor terminal units 2, and a plurality of control terminal
units 3. Specific addresses are set in the respective
terminal units 2 and 3, and all the terminal units 2 and 3
are connected to the central control unit 1 through a
two-wire signal line 4. A transmission signal Vs sent out
onto the signal line 4 from the central control unit 1 is a
bipolar time-divisional multiplex transmission signal (24V)
which contains, as shown in'Fig. 2, a start pulse signal ST
indicative of the start of the transmission signal, a mode
data signal MD indicative of the signal mode, an address data
signal AD for calling any one or ones of the terminal units 2
and 3, a control data signal CD for controlling loads Lj -
Lg, a check sum data signal CS and a return wait signal WT
for setting the period of a return signal from the terminal
units 2 and 3. The data transmission is performed using a
pulse-width modulation technique.

Each of the terminal units 2 and 3 is arranged so that
when the address data of the transmission signal Vs received
through the signal line 4 by the terminal unit coincides with
its own specific address data, $he—terminal—unit—eeineides
with—i-tes—own—98peociriie—addioss—data, the terminal unit accepts
the control data of the transmission signal Vs and sends out
a monitor data signal as a current mode signal (a signal sent

back by short-circuiting two wires of the signal 1line 4
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through a low impedance to attain a constant current) in
synchrohism with the return wait signal WT of the
trahsmission signal Vg.

The central control unit 1 is provided with a dummy
signal transmission unit for continuously sending out a dummy
transmission signal Vg containing a mode data signal MD
indicative of a dummy mode, and an interrupt processing unit
responsive to an interrupt signal Vj returned to the unit, as
shown in Fig. 28, for processing the interrupt by detecting
the identity of the one of the monitor terminal units 2 which
has generated the interrupt signal and accessing the detected
terminal unit to cause it to return its monitor data to the
central control unit. On the other hand, each of the monitor
terminal wunits 2 1is provided with an interrupt signal
generating unit which 1is responsive to the occurrence of
monitor input through the operation of switches S; - S4 for
generating the interrupt signal Vi in synchronism with the
start pulse signal ST of the dummy transmission signal Vs and
returning the specific address data for the unit 1 to the
central control unit 1 in an address confirmation mode in
synchronism with the return wait signal WT of the
transmission signal Vs; and a data retﬁrn unit which is
responsive to an interrupt-access mode transmission signal
from the central control unit 1 for returning the monitor

data corresponding to the monitor input. The central control

-8 -




unit 1 provides the control data to be transmitted to the

control terminal unit 3 on the basis of the monitor data

returned from the monitor _terminal unit 2 to the central
control unit 1, so that the loads L; - Lg can be contrdlled

in accordance with the control data transmitted to the

control terminal unit 3.

Each of the control terminal units 3, having a unified

size according to the Japanese Industrial Standard (C-8370,

Supplemenit 5), is installed on a distribution board 6 or

relay control board 6a so that a remote control relay (a

P latching relay capable of being operated also by a hand

cevt switch) 5 for controlling the loads can be controlled by the

[N 3 N

‘:r control output of the control terminal unit 3. The central

c ¥

€ + ¥ .

E control unit 1 may include a delay timer function for
' :

delaying the load control by a predetermined period from the

switching operation so that the turning off of the lighting
loads can be delayed even if ordinary monitor terminal units
2 are used. The central control unit 1 also may include a
function of storing data of light intensities corresponding
to the various switches, so that the lighting intensities of

the loads can be adjusted even if ordinary monitor terminal

units are used.

Fig. 3 shows the circuit arrangement of each of the
control terminal units 3. The control terminal unit 3 is

constituted by a power supply circuit 10 which is activated

-9 -
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as a circﬁit power source.in response to the transmission
signal Vs transmitted through the signal line 4, a signal
processing circuit 11 responsive to the transmission signal
Vs to generate a return signal Vg, an address setting section
12 for setting a specific address, a circuit number setting
section 13 for determining which one of four control circuits
(represented by the bits of a four-bit control datum) should
control a given load, a drive circuit 14 for driving a
load-controlling relay circuit 15, and a monitoring circuit
16 for monitoring various operational conditions. The signal
processing circuit 11 1is arranged so that the signal
processing circuit 11 detects coincidence between the address
data of the transmission signal Vs and the specific address,
and upon detection of coincidence, the signal processing
circuit 11 accepts the control data from the signal Vs to
generate a control output for operating the output relay 15
on the basis of fhe bits selected by the circuit number
setting section and also generates a return monitor datum to
be returned to the central control unit 1 through the return
signal Vg in the current mode, on the basis of the load
monitor input sent through the monitoring circuit 16 from the
relay circuit 15.

Although this embodiment has been described with respect
to a circuit number setting section 13 provided in each of

the control terminal units 3, it is a matter of course that

- 10 =
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relay ciréuits 15 may be arranged so as to control the
respective loads as commanded by the respective bits of the
control data without the provision of such a circuit number
setting section 13.

Fig. 4 shows the circuit arrangement of the monitor
terminal unit 2, which is substantially the same as that of
the coﬁtrol terminal unit 3. The condition of the switch Sy
is monitored by the monitoring circuit 16 and a monitor datum
is generated by the signal processing circuit 11 on the basis
of the switch monitor input and returned to the central
control unit 1 by the aforementioned interrupt processing.
Light-emitting diodes LD; and LDy for ON and OFF indication
of the operational indicating circuit 15’ are operated on the
basis of this control data (showing the operating condition
of the load) transmitted from the central control unit 1.
The address setting section 12 includes a DIP switch for
setting the specific address. In setting the specific
address for each of the terminal units, desirably, eight-bit
address data are employed, the lower six bits of which are
for use by the u:..r and the upper two bits of which are for
use by the manufacturer. Therefore, the respective addresses
for the monitor and control terminal units 2 and 3 are to be
set in such a manner that, for example, the user bits are set
to have the same value for all the units to thereby establish

correspondence between each of the monitor and control
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tefminal dnit 2 and 3. Thus, the address of the terminal
unit 3 can be easily set corresponding to that of the
terminal unit 2. Accordingly, the load Lj; connected to the
control terminal unit 3 can be controlled on the basis. of the
monitor data of the switch S; returned from one of the
monitor terminal units 2 of the same bit value.

If, for example, the. first and second bits of the
address data for each of the monitor terminal units 2 and for
each of the control terminal units 3 as well are fixedly set
by the manufacturer to be "0,0" and "0,1", respectively, and
the third to eight bits of the address data are left to be
settable by the user, addresses 0 to 63 are allocated to the
monitor terminal units 2 while addresses 128 to 191 are
allocated to the control terminal units 3. When, for
example, the operation states of the switches S;, S3... are
monitored by the monitor terminal ﬁnits 2, the circuit number
setting section 13 can be omitted as long as the operational
states of the switches S3, Sj... are detected by the monitor-
ing circuit 16. Also the monitor terminal units 2 for
monitoring the operational states for pattern control are
arranged in the same manner as those for monitoring the
operational states of the aforementioned individual control
switches.

A description will now be given concerning the case

where a plurality of dispersed loads are individually

- 12 -
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controlled-by a plurality of control terminal units 3 of the
same address. It is now considered that the same address has
been allocated to the plurality of terminal units 3, the
control circuits of the terminal units 3 to be connected to
the loads are set by the circuit number setting section 13,
the return periods Tg set by the return wait signal WT are
divided and allocated to the respective circuits, and the
monitor data from the respective terminal units 3 of the same
address are returned in the divided return periods T; to Ty,
respectively.

Fig. 6 shows an example of division of the return period
Tg. As shown in diagram (a) of Fig. 6, the return period Tp
is divided in the form of a two-bit data (load ON "1,0" and
load OFF "0,1") as "Rqg,R1", "R2,R3", "R4,R5" and "Rg,R7" to
thereby set four divisional return periods T; to T4 cor-
responding to the respective control circuits. Accordingly,
the return signal Vg, pulse-width-modulated with the monitor
data in the divided return periods T; to T4, can be returned.
Diagram (b) of Fig. 6 shows the case where the monitor data
is returned from the terminal unit 3 in which the No. 1
control circuit has been set. In this case, bit data is
returned in the divided return period T; corresponding to the
No. 1 control circuit.

Diagram (c) of Fig. 6 shows an example of a return

signal (a signal on the signal line 4) formed by synthesizing

- 13 =




four returh signals Vg; to Vpg returnéd from four terminal
units 3 in the case where the same address is allocated to
the four control ‘terminal unit 3 and loads are connected to
the other control circuits of the respective terminal units
3. The return signals Vg to Vpgs are returned from the
terminal units 3 in the divisional return periods T; to T4,
reépectively, by which there is no occurrence of interference
or signal collision. Accordingly, no malfunction caused by
transmission errors due to interference or collision can
occur, even in the case where the same address is allocated
to a plurélity of the terminal units 3. It is a matter of
course that the same éddress may be allocated to a plurality
of monitor terminal units 2 for monitoring one switch to
thereby return switch-monitor data in the divisional return
periods T; to T4.

When the same address is allocated to a plurality of
monitor terminal units 2 to return the switch-monitor data in
the divisional return periods T; to T4, and interrupt
processingl is carried out by setting an input latch cor-
responding to the changerof monitor input, the input 1latch,
undesirably, may be reset py the end-of-interrupt signal of

the data return of the prior monitor input because the

monitor input signals of the monitor terminal units 2 change

almost simultaneously. This causes a problem in that the

change of the monitor input after the change of the prior

- 14 -
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monitor inbut may be ignored. 1In this embodimeht, therefore,
an input latch having bits corresponding to the monitor input
is provided, and the aforementioned problem is eliminated by
resetting the input 1latch, bit by bit, after interrupt

processing is terminated.

Fig. 7A shows the interrupt processing operation  in
which the central control unit 1 always sends out the dummy
i transmission signal Vsgp so as to check the presence of the

interrupt request signal Vi from the monitor terminal units

enan 2. When the monitor input of one of the monitor terminal
°0.Q°a
RLPS units 2 changes, a predetermined bit of the input latch is
soves set to "1" in response to the change of the monitor input,
.. L]

and then the interrupt request signal Vi is sent out from the
L monitor terminal unit 2 in synchronism with the start pulse
o o s signal ST of the dummy transmission signal Vsgp. The central
control unit 1 which has received the interrupt request

signal Vi then carries out an interrupt operation to send an

address-confirmation mode transmission signal Vsl to thereby
specify the interrupt requesting terminal wunit 2. The
address-confirmation mode transmission signal Vsl includes an
eight-bit address data signal, the upper four bits of which

are used to make access collectively to 16 monitor terminal

units 2 and the lower four bits of which are to be returned
from the interrupt requesting terminal unit 2 in its return

wait period. In response to the return of the lower four

- 15 =
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bits of tﬁe specific address from the interrupt requesting
terminal unit 2, the central control unit 1 synthesizes the
eight-bit specific address of the interrupt request terminal
unit 2 from the upper four bits and the lower four bits
returned from the terminal unit, so that an interrupt-access
mode transmission signal Vsy having the specific address as
an address data is sent out to access the interrupt-
requesting terminal unit 2. As a result, bit data RO to R7
representing the change of monitor input, as shown in diagram
(a) of Fig. 8, are returned from the interrupt requesting
terminal unit 2, so that the central control unit 1 can
confirm the change of the bits. Succeedingly, the central
control unit 1 sends an ON-OFF confirmation mode transmission
signal Vs3 for judging whether the bit data is set to the ON
state or to the OFF state, so that data indicating the
current state of the monitor input is returned from the
interrupt requesting terminal unit 2. Succeedingly, the
central control unit 1, having received this data, sends a
reset mode transmission signal Vsg to reset the input latch
of the interrupt requesting terminal unit 2 to thereby make
the next monitor input acceptable. In this embodiment,
control data CO to C7 (complementing to the bit data RO to
R7) as shown in diagram (b) of Fig. 8 are transmifted for
resetting predetermined bits of the input latch in response

to the reset mode transmission signal Vs4. Further, bit data

- 16 -
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are returﬁed from the interrupt requesting terminal unit 2
after resetting of the input 1latch. The central control
circuit 1 detects the resetting of the input latch from the
return of the bit data, and, upon confirmation, stops the
monitor input latching operation in the aforementioned
interrupt processing, whereafter an operation for controlling
loads on the basis of the returned data is carried out. Fig.
7B is a flowchart showing the monitoring and controlling
operations of the central control unit 1.

As shown in Fig. 9, while the aforementioned interrupt
processing is carried out upon the setting of predetermined
bits of the input latch 1 to "1" corresponding to the change
of the monitor input 1 of a first monitor terminal unit 2, if
the monitor input 2 of a second monitor terminal unit 2
having the same address as that of tﬁe first terminal unit 2
changes, predetermined bits of the input latch 2 of the
second terminal unit 2 change to "1" to thereby set the
interrupt request signal to the operational state. However,
the operational state of the interrupt request signal is not
established during interrupt processing due to the change of
the monitor input 1.

In this embodiment, when interrupt processing due to the
change of the monitor input 1 is completed, the resetting of
the input latches 1 and 2 starts bit by bit. Accordingly,

because the specified bits of the input latch 2 of the second

- 17 -




monitor términal unit 2 are never reset by the reset mode
transmission signal Vs4 sent out after interrupt processing
is completed with respect to the first monitor terminal unit
2, the interrupt request signal Vi is continuously generated
by the second monitor terminal unit 2. In short, immediately
after the signal returning operation for reporting the change
of the monitor input 1 due to the interrupt request of the
first monitor terminal unit 2 is completed, the central
control unit 1 receives the interrupt request from the second
monitor terminal unit 2, whereby the signal xeturning
operation for reporting the change of the monitor input 2 is
carried out by interrupt processing as described above.
Accordingly, the interrupt processing operétion is made
continuous. Even if the monitor input signals 1 and 2 of the
same address change substantially simultaneously, the change
of the monitor input 2 is not ignored, and hence operational
errors caused by ignoring such an input are prevented.

Fig. 10 shows a circuit for preventing misoperations due
to failure of a CPU la constituting the computing section of
the central control unit 1.

The CPU la performs various computing operations for
time-divisional multiplex transmission on the basis of a
clock signal generated by a clock generating circuit CL, so
that, whenever the transmission signal Vs is sent out, the

reset pulse of a counter CO and the frequency-divided time

- 18 -




clock are- applied to an R terminal and a ¢ terminal,
respectively. The count-up output of the counter CO, which
counts up the time clock and is reset by the reset pulse, is
applied to an INT terminal (an input terminal provided. for an
initial signal, having a low active state, for initializing
the operational program), ‘through a transistor Q. When
time-division multiplex transmission is carried out normally,
the period of the reset pulse is set shorter than the period
between the resetting of the counter CO and the time the
maximum count-up output is reached, so that no initial signal
is generated during the normal operation. When the CPU la
malfunctiohs for some reason, namely, when the reset pulse
cannot be generated, however, a count-up signal as an initial
signal is applied to the INT terminal at the same time the
counter CO counts up, so that the operational program of the
CPU la is initialized to return the operation to the normal
state.

A wireless system employing optical communication
dccording to the present invention will now be described.

Fig. 11 schematically shows the general arrangement of
the wireless system, in which wireless transmitters‘19 for
transmitting optical wireless signals are classified into two
types as shown in Fig. 11,.that is, a wall style and a desk
~style. A_pluraiity'of wireless receivers 24 for receiving

‘optical transmission codes from the wireless transmitters 19
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are mounte& on a ceiling 60. The wireless transmitters 19,
each having a specific address, are arranged to be controlled
by the central control unit 1 in the  same manner as the
monitor terminal units 2. -‘For example, a transmission code
for ON-OFF control of lighting equipment is transmitted as an
optical wireless signal, as shown in diagram (a) of Fig. 13.
Accordingly, the 1layout of the lighting equipment can be
easily modified without greatly changing the overall system.
The transmission code of the optical wireless signal includes
address data AD and control data CD, as shown in Fig. 14.
Mode data SI in the front of the address data AD is provided
for selection between whether the wireless system is to be
operated together with other systems, such as remote control

units using time-division multiplex transmission, or whether

. the wireless system is to be operated separately.

Fig. 16 shows a specific example of the circuit arrange-
ment of one of the wireless transmitters 19. The circuit
includes an address setting section 35 for setting the
address, a signal processing section 36 for generating the
transmission code, and a light-emitting section 37 including
a light-emitting diode for transmitting the transmission code
as an optical wireless signal.

As shown in Fig. 12, each of the wireless receivers 24
for receiving the optical wireless signal is constituted by a

light-detecting section 20, a tuning circuit 21, and baseband
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convertinc_-; section 22, The light-detecting section 20
includes a photosensor 20a'constituted by a phétodiode for
detecting the optical wireless signal received from the
wireless transmitters 19. The tuning circuit 21 has a.tuning

function for detecting a carrier wave of the output of the

tuning circuit 21 into a baseband signal, as shown in diagram
(b) of Fig. 13. The baseband signal from the wireless
receiver 24 is applied onto an exclusive-use signal line 23

to transmit the signal to a wireless relay terminal unit 7

ense and a plurality of individual receivers 28 connected to the
L] L]

deee

RIS Signal line 23.

®9 L 4

oo The wireless relay terminal unit 7, functioning as a

wireless interface section, receives collectively the

L baseband signals from each of the wireless receivers 24. As
» shown in Fig. 15, the wireleés relay terminal unit 7 is
constituted by a receiving section 25 for receiving the

baseband signal, a setting section 27 for selecting whether

the wireless system is to be operated together with other
systems or whether the wireless system is to be operated
separately, a system interface 26 for receiving address and
control data from a parallel binary signal obtained by

converting the baseband signal in the receiving section 25,

and related components. The system interface 26 is connected
to the signal line ¢ in the multiplex transmission control

system to thereby be processed by the central control unit 1.
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Only a sidnal format set in the receiving section 25 of the
wireless relay terminal unit 7 is extracted from the baseband
signal to judge whether the operation is a systematic one or
an individual one in the setting section 27. The received
address and control data are sent to the system interface 26
from the receiving section 25.

Each of the individual receivers 28 is constituted by a
receiving section for receiving the baseband signal from the
wireless reéeivers 24, an address setting section for setting
the specific address, a loéd interface for driving a load
control relay or the like in accordance with control data,
and other related components. The individual receiver 28
compares the baseband signal with the set address thereof,
and if there is coincidence between the baseband signal and
the set address, the individual receiver drives the load
control relay or the like via the load interface to thereby
control a load L‘’, for example, a lighting device.

Thus, the optical wireless signal transmitted from one
of the wireless transmitters 19 is received by the nearest
one of the wireless receivers 24. In the wireless receiver
24, only a signal of a fréquency determined by the tuning
circuit 21 is detected and converted into a baseband signal
by the baseband converting section 22, and the baseband
signal is transmitted to th2 wireless relay terminal unit 7

and the individual receivers 28 through the signal line 23.
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When the ﬁode data SI of the transmission code indicates
selection of an individual operation, the wireless relay
terminal unit 7 makes no response because the target of
transmission is among the individual receivers 28.. The
address of the baseband signal is compared with the preset
addresses of the individual receivers 28, and if there is
coincidence therebetween, controlling of the load is carried
out in accordance with the éontrol data. Otherwise, when the
mode data SI of the optical wireless signal from the wireless
transmitter 19 indicates selection of systematic operation,
the wireless relay terminal unit 7 makes a response. That
is, the address and control data with which the baseband
signal has been converted into a binary parallel signal are
put into the system interface 26 where data-return processing
is carried out according to a predetermined procedure in the
central control unit 1.

As shown in Figé. 17 through 22, each of the wireless
receivers 24 is constituted by a receiver base 41 provided
with wiring for the signal iine 23 and mounted on the ceiling
60, and a detection head 42 fitted to and attached to the
receiver base 41. The detection head 42 is provided therein
with an optical sensor 20a constituted by a photodiode, and a
signal processing circuit constituted by a light detecting
section 20, a tuning circuit 21 and a baseband converting

section 22, A pair of reverse L-shaped hook-like stoppers 43
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projecting from the upper surface of the detection head 42
are arranged so as to be fitted or connected to a pair of

hooking-connection terminals 45 within the receiver base 41

by turning horizontally the detection head 42 while the pair
of hook-like stoppers 43 are inserted into a pair of stopper-
-insertion notchés 44 formed in the lower surface of the
receiver base 41. In this embodiment, a guide projection 46
and an insertion hole 47 for the guide projection 46 are
provided in the center of the lower surface of the receiver
RITTN base 41, respectively, so that the hook-like stoppers 43 and
ecsa the stopper-insertion notches 44 for insertion of the
hook-like stoppers 43 are provided around the guide projec-
tion 46 and around the insertion hole 47. A linear marker 48
LN formed on the detection head 42 corresponds to markers 49a
s e e and 49b of the receiver base 41 to make it.easy to mount the
detection head 42 onto the receiver base 41. When the marker

48 coincides with the marker 49a, the hook-like stoppers 43

are aligned with the respective stopper-insertion notches 44,
and when the marker 48 coincides with marker 49b, the
hook-like stoppers 43 are set so as to be securely connected
to the respective hook-connection terminals 4S5. In this

embodiment, the stopper-insertion notches 44 differ from each

other in shape, and a triangular section is formed in the top
of one of the hook-like stoppers 43 so as to be applicable to

the case where proper connection polarity is required.
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Further, in this embodiment, the stopper-insertion notches 44

are formed so as to be united with the guide hole 47.

A printed circuit pvard 50 having as a main circuit a
signal processing circuit has an opening 50a formed .in its

center section. Circuit parts easily affected by noise, such

ST

T,

as the circuit of the 1light-detecting section 20 having a
preamplifier for amplifying a feeble signal generate by the
photosensor 20a, are mounted on a second printed circuit

board 51 and housed in a shielded case 54 constituted by a

enan shield case body 52 having a window 52a for the photosensor
;‘;. 20a and a cover 53 having an insertion hole for lead wire.
vevaed The shield case 54 is arranged in the center opening 50a. In

this embodiment, the photosensor 20a is mounted on the second

LN printed circuit board 51 through a third printed circuit
et board 51’.
. Fig. 23 shows another arrangement of the printed circuit

boards. In Fig. 23, an auxiliary printed circuit board 55 is

provided so that a tuning coil 2l1a of the tuning circuit 21

saae can be mounted thereto while it is in an inclined position.
In the case where the width of the coil 2la is less than the
height thereof, the thickness of the signal processing

section composed of parts mounted on the printed circuit

board 50 can made relatively thin compared with the case
where the coil 2la is mounted upright, and hence the detec-

tion head 42 can be reduced‘in thickness.
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Fig. 24 shows the arrangement of an external interface
‘terminal unit 8 according to the present invention, in which
time-division multiplex transmission of data is realized

between the central control unit 1 and an external control

unit 87, such as a host computer. The external interface
terminal unit 8 is constituted by a transmission signal
transmitting/receiving section 80 for transmitting/receiving
a time-division multiplex signal through the signal line 4,

an insulating section 81 functioning as a photocoupler for

cvss signal transmission in an electrically insulated state, a
L] L[] .

St central control section 82 for performing signal processing
RN and judgement, a data storage section 83 for storing the

operation state of the remote supervisory and controlling
o e, system, a watchdog time 84 for resetting the CPU to "unhang"
the central control section 82 when necessary, and data
. input-output sections 85a and 85b. The data I/0 section 85a

is provided for input and output of bit-serial data, and the

data I/O section 85b is provided for input and output of
bit-parallel data. In this embodiment, the central control
section 82 is provided with a condition setting unit for
suitably changing transmission conditions, such as the baud

rate, number of stop bits and the like, of the bit-serial

data (in this embodiment, RSZ32C specification) transmitted
through the data I/O section 85a, and a transmission error

checking ‘unit for performing parity checking of the data
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transmitte& through the data I/O section 85a. The setting of
transmission conditions is made by baud rate setting switches
Sb; to Sbg, a stop-bit setting switch Ss, parity setting
switches Sp; and Spjy, and a word length setting switch Sw.
The operational states of the switches Sb; to Sbg for setting
the baud rate in eight steps is fetched to the central
control section 82 through an encoder EC.

The operation of the external interface terminal unit 8
will now be described.

It is now assumed that a computer body 89 of an external
control unit 87 is connected to one of the data I/O sections
85a and 85b of the external interface terminal unit 8 through
an interface 88 in order to carry out data transmission
between the external control unit 87 and the external
interface terminal unit 8. The transmission signal transmit-
ting/receiving section 80 of the external interface terminal
unit 8 receives a transmission signal Vs transmitted through
the signal line 4. The central control section 82 of the
external interface termipal unit 8 continuously monitors the
data included in.the transmission signal Vs and discriminates
the load operational state, the pattern control state, and
the like, and accordingly stores a load control state data in
the data storage section 83. When a state-confirmation
command for confirmation of the operational state of the

‘remote supervisory and control system is sent out from the
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external control unit 87, the central control section 82 of
the external interface terminal unit 8 decodes the command so
that the state data, such as a load control state, a pattern
control state and the 1like, stored in the data storage
section 83 are returned to the external control unit 87.

On the other hand, when a load control command for
switching the loads of the remote supervisory and controlling
system to individual operation or pattern control operation
is sent out from the external control unit 87, the central
control section 82 of the external interface terminal unit 8
decodes the command and carries out the same operations as
the monitor terminal unit 2 of the remote supervisory and
controlling system, so that a return signal including monitor
data is transmitted onto the signal line 4 from the transmis-
sion signal transmitting/receiving section 80 in the same
manner as in the case where one of the individual operation
switches or pattern control switches is pushed. Becéuse both
the specific address and the monitor data relating to the
operational states of the switchers are set according to the
control command so that the external interface terminal unit
8 can carry out the same operations as the monitor terminal
unit 2, the same load controlling operation as in the case
where one of the monitored switches in the remote supervisory
and controlling system is pushed is effected, thus carrying

out a pseudo switching operation in the external control unit

- 28 -
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87.

Accordingly, the remote supervisory and controlling

system can be easily interlocked with the external control.

-unit 87 by the_external interface terminal unit 8. Further,
‘opérations such as a loca). controlling operation, a timer

'_bperatidn, a patterning operation, and the like for controll-

ing a plurality of systems with the external control unit 87

functioning as a higher-ranking control system can easily be

carried out. Further, the'setting‘of the control pattern for

collectively controlling the loads can be changed by sending

a pattern setting command from the external control unit 87

to the external interface terminal unit 8, and confirmation

- of the set pattern can be made by sending a setting-confirma-

tion command.

Furthermore, when a change of the operational state of

the loads is recognized by the external interface terminal

‘unit 8, an interrupt signal may be sent from the external

interfaée terminal unit 8 to the external cdntrol unit 87 to
effect the _transmisSion of data indicative of the load
change; ~Hence, the operétiOnal states of the loads can be
alwaYs monitored by the external contrbl unit.

Either bit&serial‘data or bit-parallel type data can be

used as the input-output data in the external interface

~ terminal unit 8; and hence transmission of data between the

 external interface terminal unit 8 and the external control

e 29 -




unit 87 caﬁ be easily carried out without the use of another,
converting-type interface.

In this embodiment, as described above, there is
provided a condition setting unit for suitably changing the
transmission conditions, such as the baud rate (75 bits per
second, 150 bits pér second, 300 bits per second, 600 bits
per second, 1200 bits per second, 2400 bits per second, 4800
bits per second, or 9600 bits per second), the number of
stops bits (one bit or two bits), the parity (none, even, or
odd), the word length (eight bits or seven bits) and the
like, by the switches Sbj;-Sbg, Ss, Spy, Spz and Sw. Accord-
ingly, the present invention is applicable to various types
of bit-serial data as long as the aforementioned conditions
can be set by the switches Sbj;-Sbg, Ss, Spj;, Spz and Sw.
Particularly, in this embodiment; data to be used in the data

processing operations of the central control section 82 can

- be changed over from bit-serial type data to bit-parallel

type data when all of the baud rate setting switches Sbj;-Sbg
are turned off. 1In this case, the baud rate setting switches
are used for the data processing bit-parallel data.

Furthermore, - in this embodiment, there is provided a
transmission error checking unit for checking transmission
errors in the input data by a parity checking operation, so
that the system is substantially free from operating errors

caused by transmission errors. When bit-parallel type data
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are used, not only can the input and output of a great amount
of data be carried out at high speed, but also the input and
output of data can be carried out with an apparatus having a
simple data processing circuit.

Fig. 25 provides a timing chart for the case where input
and output of bit-parallel type data is carried out using a
handshake operation between the external control unit 87 and
the data I/O section 85b of the external -interface terminal
unit 8, For example, in the transmission of data from the
external control unit 87, the level of a strobe signal is set
to "L" by the external control unit 87 at the point of time
when the transmission data of the external control unit 87
has been completed. Thé data I/O section 85b receives the
transmission data from the external control unit 87 in
response to the "L" level of the strobe signal. At the point
of time when the reception of the data has been completed,
the level of the ACK signal returns to "L" to thereby set the
level of the strobe signal to "L" to thus place the data I/O
section 85b in the standby state. Data transmission from the
data I/O section 85b to the external control unit 87 carried
out using the same handshake operation as described above.

Figs. 26 and 27 show the external appearance of the
external interface unit 8. A power switch 91, a bit-serial
data (RS232C) connector 92, a bit-parallel data connector 93,

and a connection terminal 94 for the time-divisional multi-
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plex tranémission signal line 4 are provided on the rear
panel of the case 90. A power supply indicator lamp 96, a
transmission signal reception indicator lamp 97, and a data
signal reception indicator lamp 98 are provided on the front
panel of the case 90. The external control unit 87 is
constituted by a body 87a, a keybcard 87b, and a display unit
87c. In this embodiment, the external control unit 87 is
connected to the external interface terminal unit 8 through
an RS232C cable 99. The external interface terminal unit 8
may be incorporated in the external control unit 87 in the
form of an interface board.  Further, the external interface
terminal unit 8 may be formed as a monitor-only type unit or
a control-only type unit.

Fig. 28 shows another embodiment, in which the external
interface terminal unit 8 serves as a terminal unit for a
plurality of remote supervisory and controlling systems X; to
Xn, so that time-division multiplex transmission of data can
be carried out between the external control unit 87 and the
central control unit 1 in each of the remote supervisory and
controlling systems X; to Xp. As a result, a large-scale
system can be constructed easily.

Fig. 29 shows a further embodiment, in which an
input-output port for n-bit type mode data Dn and an
input-output port for m-bit type transmission data Ds are

provided as data input-output ports in the external interface
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terminal unit 8, sou that the data transfer can be carried out

-directlyi without the use of another, more complex data

transmission method. As a result, the monitor and control of
the loads can be effected with the use of the external

control unit 8 including a simple digital circuit without the

.use of expensive equipment such as a computer or the like.

Fig. 30 shows a still further embodiment, in which mode
data Dm and transmission data Ds composed of eight bits (two
hexadecimal bytes) are used as channel data (corresponding to

the address data) and data for selection of a load to be

controlled.

Fig. 31 is a block diagram of a pattern setting terminal
unit 9 having a data inpht-butput section 105 for the pattern
control data to be returned to the central control unit 1.
The pattern setting terminal unit 9 is constituted by/ a
transmission signél transmitting/receiving section 100 for
transmitting/receiving a time-division multiplex signal
tranSmittedrthrough the signal line 4, insulating sections
101; and 101b functioning as insulated photocouplers for

signal transmission, a central control section 102 for

"performing signal processing, a data storage section 103 for

stbring the input data or the confirmation pattern control
data sent from the central control unit 1, and I/0 sections
104a to 104c for controlling the input and output of data.

Data'set'by a switching section 107 of a data input section
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105 is fetéhed through the I/0 section 104a, and, at the same
time; the set data is sent to a display control section 108.
The data stored in the data storage 103 can be suitably sent
out through the I/0 section 104b. In this embodiment, the
output data can be printed out at a data output sectionkiﬁg
composed of a printer. All of the circuits in the pattern
setting terminal unit 9 except the transmission signal
transmitting/receiving section 100 are energized from a
(we= Srown) eCGQ?PGA\* Bhe patern %ﬂnhhc<¥ﬁf&wtk ante A .
terminal electric source)i&é~

Fig. 32 is a front view of a switch panel of the data
input section 105. The switch panel is provided with load
selection SWa,SWa’', SWb,SWB’, SWja-SWj;d, ... SWjga-SWyed for
selecting the respective loads of the control terminal units
3 divided into a plurality of blocks, a block changeover
switch SWp( for selecting one block from among the plurality
of blocks, a data setting switch SWp; for storing the
selected data, a data returning switch SWy5 for returning the
stored data to the central control unit 1, and a data
transfer switch SW33 for transferring the pattern control
data from the central control unit 1 to the pattern setting
terminal unit 9. 1In the drawing, each of the number setting
switches SWc and SWc’ is provided in the form of a push-
button switch for selecting a pattern number or a group

number by pushing a suitable one of UP and DOWN buttons. The

mode changeover switch SWy4 is provided in the form of a
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slide .swi't‘ch- for selecting a suitable mode from among an
initiaiizing mode, a confirmation and changing mode, and an
ordinary mode. The clear switch SW35 is a button push switch
for clearing the input data (the load number, which is the
channel number ih the illustrated example, indicated in the

display section DP1 to DP16). The switches SWyg, SWz7 and

SW2g are a total'pattern switch, a floor pattern switch and a
. group switch, 'respectively, for setting the classification of
asve the péttern control data. Each of the all-on (all lights ON)
;*»~~. 7 Switch'SW30, the all-off (all lights OFF) switch SW3; and the
b ~all-off-area switch SW33 is a button push switch for
simplifying the specific data input in the setting of the
*f.otal pattern. The display sections DP; - DP;g are provided
to rir.\dicate the load number (channel number) 0-15ch.,
LI 16-31ch., 32-47ch., and 48-63ch., of the control terminal
. "~ units 3 classified into four blocks.

The operation of the pattern setting terminal unit 9

will now be described.

Ih setting the pattern control data from the data input
section 105, the mode changeover switch SW24 is set to the
initia-lizing' mode and then the classification of pattern
control is selected by the switches SWag - SWag.

Suc_(:eedingly, the pattern number correspbnding tq' the pattern

switches is set by the number setting switches SWc and Swc’

ancl", ‘at the same time, the block is selected by the block
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changeover-switch SW20 - The terminal unit number (channel
number) of the control terminal unit 3 is set by the switches
SWa,Swa’, SWb,SWb’ and, at the same time, the load circuit
number of the respective control terminal unit 3 to be.turned
on is set by the switches Swja - SWid ... SWiga - SWjigd.

After the aforementioned setting operation has been
completed, the setting switch SWy; is pushed to thereby store
the pattern control data in the data storage section 103.
The input of pattern control data is completed by repeating
the setting procedure.

In the case where the loads to be turned on are selected
as described above, the number of the control terminal units
3 included in the block selected by the block changeover
switch SWyo9 is indicated by the display sections GP; - GPjg.
When, for example, .the first block is selected by the
operation of tiie block changeover switch SWyg, light-emitting
diodes corresponding to the: terminal unit numbers 0 - 15 are
operated to indicate that the load circuits (four respective
circuits) of the terminal numbers 0 - 15 can be selected by
the switches SWja - SWj;d...SWjga - SWigd. When, for example,
the second block is selected by the operation of the block
changeover switch SWyp, light-emitting diodes corresponding
to the terminal unit numbers 16 - 31 are operated to indicate
that the load circuits of the control terminal units of the

terminal numbers 0 - 15 can be selected by the switches SWj;a
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- Swid ....Swlsa - SW1gd. The same indication is made in the
case where the third or fourth block is selected by pushing
the block changeover switch SWjpg.

The pattern control data set as described above is
returned to the central control unit 1 through the transmis-
sion signal transmitting/receiving section 100 and the signal
line 4 by pushing the data transfer switch SWzy so that the
data is stored in the pattern control data storage memory in
the central control unit 1.

On the other hand, in the case where confirmation or
change of the set pattern control data is required, the
transmission request signal for transmission of the pattern
control data stored in the memory in the central control unit
1 is sent out from the pattern setting terminal unit 7 by
pushing the data transfer switch SWj;3. The transmission
signal transmitting/receiving section 100 receives the data
transmitted from the central control unit 1, and the data is
stored in the data storage section 103. Confirmation of the
pattern control data can be made by printing out the data
stored in the data storage section 103. Further, the pattern
control data can be changed by the operation of the switching
section 107 in the same manner as that used during in-
itialization. If the changed pattern control data is

returned to the central control unit 1 by pushing the data

transfer switch SWjy5, the pattern control data stored in the
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memory in £he central control unit 1 can be rewritten so that
collective pattern control of the loads can subsequently be
effected on the basis of the updated pattern control data.
0Of course, a device for printing out the updated pattern
control data stored in the data storage section 103 by the
initialization and change procedure may be provided.
As described above, according to this embodiment of the
o present invention, setting and changing of the pattern
sase control data can be carried out easily by the switching
| operation in the data setting section 105 of the pattern
et ! setting terminal unit 9. Because the patterd control data
: can be stored in the memory in the central control unit 1, a
plurality of loads can be collectively controlled by merely
‘etas’t by 'pushing the pattern control switch. Accordingly, the
et setting of the 1loads can be effected relatively easily

H . compared with the conventional system in which the plurality

of loads must be set indivi@ually. Furthermore, the setting
switches can be reduced in number.

In the case where a plurality of pattern controlling
operations are carried out by the on/off switch pushing
operations on the basis of the pattern control data stored in

the memory in the central control unit 1, and when some load

is common to the plurality of pattern controlling operations,
a problem arises in that a control error can occur in the

common load. When, for example, lighting loads Ljj; - Ljg of,




PRSI U

i

for insténce, & gymnasium are to be controlled by two
different lighting patterns P; and Pj as shown in Fig. 33,
lighting loads Lj;3, L33 &and L33 common to both 1lighting
patterns P; and Py must be controlled by both 1lighting
patterns P; and P3. However, there arises a problem in that
the common lighting loads are turned off when, for example,
the lighting state is shifted from the full state by both
patterns to the off state by one pattern P; (oxr Pj). In
other words, a problem arises in that the common lighting
loads Lj3, L23 and L33 to be turned on with the activation of
one lighting pattern P; (or Pj3) are undesirably turned off
during the off operation of the pattern control switch of the
other 1lighting pattern Py (or P3;), thereby making the
required lighting control operation impossible.

In this embodiment, in order to eliminate this problen,
a control error checking unit is provided in the central
control unit 1. When one of the lighting patterns P; (or Pjp)
is to turn a lighting load off, the control error checking
unit judges whether 1lighting control by another 1lighting
pattern Py (or P3) is in effect or not. When 1lighting
control by another lighting pattern is in effect, the common
lighting loads Lj3, L33 and L33 are prevented from being
turned off.

Fig. 34 is a flowchart showing the operation of the

control error checking unit. When, for example, the opera-
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tion of soﬁe pattern control switch is detected, the checking
unit judges whether the operation is ON or OFF operation.
When the operation is an ON operation, an CN operation
routine is executed ordinarily. When the operation is.an OFF
operation, an OFF operation routine for turning off the
indicated lighting loads with prevention of operational error
is executed. In the OFF operation routine, the address
(address of the monitor terminal unit 2) of the pattern
control switch pushed off is identified and, on the basis of
the address, predetermined data is read from the memory
having pattern control data stored therein. Next, a judgment
as to whether the ON cperation of the other pattern control
switch is in effect or not is carried out to maintain control
of the common lighting loads L33, L3 and L33 in the normal
manner. When control by another lighting pattern is not in
effect, OFF control of the lighting loads is collectively
carried out on the basis of the pattern control data read
from the memory. Otherwise, when control by another lighting
pattern is in effect, OFF operation control of the lighting
loads is only partly carried out in order not to turn off the
common lightings Lj3, L23 énd L33. This is done by ANDing

the two pattern control data. Accordingly, operational

errors occurring when an OFF operation in one 1lighting
pattern is made, the common lighting loads to be kept in the

ON state by the other lighting pattern are undesiredly turned
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off are prévented.

Figs. 35 and 36 show another data setting unit, in which
a pattern setting terminal unit 9’ 1is employed. In this
case, monitor terminal units 2’ for pattern control switches
including a data setting function are provided in a switch
panel section in which individual control switches S; - Sy
monitored by the respective monitor terminal units 2 are
collectively arranged. An ordinary/setting changeover switch
SW3p and an initialization/change changeover switch Sw3; are
provided in the respective monitor terminal units 2°’.
Although this embodiment illustrates the case where three
pattern control switches are monitored by each monitor
terminal unit 2’, it is a matter of course that the number of
pattern control switches to be monitored is not limited.

When, for example, the ordinary/setting changeover
switc¢h SW30 is pushed on to establish the setting mode, the
setting of the pattern control data can be made by the use of
the individual control switches S; - S3. In the case where
the setting is initialization, all predetermined pattern data
are cleared by turning the initial/change changeover switch
SW33; to the initializing mode, whereby data input for
initialization can be made easily. In the case where the
setting is ‘a change mode, all predetermined pattern control
data are displayed in the operational display section,

whereby data change can be effected easily. Accordingly,
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initializaéion and change of the pattern control data can be
carried out easily corresponding to the change of the layout
of, for example, the area in which the lighting loads are
located.

As described above, according to the present invention,
in a remote supervisory and controlling system including a
central control unit and a plurality of terminal units, the
plurality of terminal units being connected to the central
control unit through a two-wire signal line and the central
control unit sends out a transmission signal including an
address data signal for calling each of the terminal units, a
control data signal for controlling a load associated with
each of the terminal units, a return wait signal for setting
a period of returning a monitor data signal from each of the
terminal units to thereby perform time-divisional multiplex
transmission of monitor da£a and control data between the
central control unit and each of the terminal units, there is
provided an external interface for time-divisional data
transmission through the signal line between the central
control unit and an external control unit such as a host
computer, whereby a plurality of external control units can
be desirably connected to the system to thereby perform load
supervision and control from a plurality of places. As a
result, the overall system can still be successfully operat-

ed, even if one of the external control units fails.
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'Furthér, ‘load control and operational display can be
carried out easily without requiring the provision of monitor
terminal units or operational display terminal units having
exclusive-use operational switches. Furthermore, a large--
scale system can be constructed easily.

Also, the present invention provides a remote
supervisory and coritrolling system in which control can be
carried out using an optical wireless signal so that the
change of the controlliné operation can be made easily
corresponding to the change of the layout.

Still further, the present invention provides a remote
supervisory and controlling system in which the input of

pattern control data is made simply.
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The claims defining the invention are as follows:

1. A remote supervisory and controlling system comprising a central
control unit and a plurality of terminal units, said plurality of terminal
units being connected to said central control unit through a two-wire
signal line and said central control unit sends out a transmission signal
including an address data signal for calling each of said terminal units, a
control data signal for controlling a load associated with each of said
terminal units, a return wait sigual for setting a period for returning a
monitor data signal from each of said terminal units to thereby perform
time-divisional multiplex transmission of the monitor data and the control
data between said central control unit and each of said terminal units, in
which said system further comprises at least one external centrol unit and
an external interface for time-divisional multiplex data transmission
through said signal line between said central control unit and said
external control unit whereby said external control unit can perform
supervision and control of said load associated with each of said terminal
units.

2. The remote supervisory and controlling system according to claim 1,
in which said external interface comprises a first data input-output
section for performing input/output of bit-serial data, and a second data
input-output section for performing input/output of bit-parallel data,
time-divisional data transmission being performed between said external

control unit and said central control unit
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through said signal line.

3. The remote supervisory and controlling system according to claim 2,
in which said external interface comprises means for setting transmission
conditions, including at least one of a baud rate and number of stop bits,
of bit-serial data which is input/output through said first data
input-output section.

4, The remote supervisory and controlling system according to claim 2,
in which said external interface comprises means for preventing
transmission error by performing a parity check on data input through said
first and second data input-output sections.

5. A remote supervisory and controlling system substantially as

hereinbefore described with reference to the drawings.
DATED this SIXTH day of NOVEMBER, 1989

MATSUSHITA ELECTRIC WORKS LTD

Patent Attorneys for the Applicants
SPRUSON & FERGUSON
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