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trary place. Another object of the invention Is to provide a re- The
present invention relates to a remote super-  mote supervisory and
controlling system which can visory and controlling system according to the
pream-  perform dimming control of light loads with high trans- ble part of
claim I In which a central control unit ac-   5   mission efficiency of a
transmission signal sent from cesses terminal units for time-divisional
multiplex  a central control unit to a dimming control terminal
transmission of data to control loads, in particular to  unit. perform
dimming control of light loads, connected to   Afurther object of the
invention is to provide a re- the terminal units.
mote supervisory and controlling system employing Such a system is
basically described, except for  10  time-divisional multiplex data
transmission which can the variable dimming control, in U.S. Patent No.
simultaneously control grouped dimming control ter- 4,780,872 and Japanese
Patent Application Unexa-   minal units, i.e., lightloads, distantfrom a
central con- mined Publication Nos. Hei. 1-114194 and Hel. 1-   trol unit,
and also can alter the group setting of the 140894.
dimming control terminal units. Japanese Patent Application Unexamined Pub-
15    According to the present invention, a remote su- lication No. Sho.
64-86480 discloses a remote super-  pervisory and controlling system,
according to the visory and controlling system in which a central con-
preamble part of claim 1, comprises further: trol unit accesses terminal
units to perform time-       a dimming switch terminal unit, connected to
divisional multiplex data transmission therebetween  the signal line, for
monitoring at least a dimming-up and which performs dimming control of
light loads. In  20  switch and a dimming-down switch; this system, the
central control unit (main operation    a dimming control terminal unit,
connected to panel) accesses a dimming control terminal unit to  the signal
line, for performing dimming-up and dim- send dimming control data, and the
dimming control  ming-down control of an associated light load; and
terminal unit control, based on the received dimming     the central
control unit, for, upon depression of control data, its high frequency
output to dim an as-  25  the dimming-up switch or dimming-down switch, de-
sociated light load. However, this system has a disad-  tecting dimming
monitor data sent from the dimming vantage that the dimming control of the
light load can  switch terminal unitwhich indicates depression of the only
be conducted by the central control unit, and  dimming-up switch or dimming
down switch and therefore cannot provide sufficient operational easi-
sending to the dimming control terminal unit first con- ness of the system.
30  trol data which instructs it to start the dimming-up or Another system
may be conceivable in which a    dimming down control, and for, upon
release of the central control system manages the dimming control
dimming-up switch or dimming-down switch, sending level for each dimming
control terminal unit. That is,  to the dimming control terminal unit
second control when manipulation of a dimming-up switch or dim-   data
which Instructs it to stop the dimming-up ordim- ming-down switch is
detected, the dimming control  35   ming-down control; level stored in a
RAM is increased or decreased one      wherein the dimming control terminal
unit con- level by one level, and the altered level is each time  tinues by
itself thedimming-up ordimming-down con- transmitted to the dimming control
terminal unit.  trol during a period from reception of the first control
However, such a system has a problem of low trans-  data to reception of
the second control data. mission efficiency of a transmission signal,
because   40  The system may be constructed such that each it is required
to continue to send the dimming level  time a predetermined variation has
occurred In a dim- while the dimming-up switch or dimming-down switch  ming
level of the light load, the dimming control ter- is depressed.
minal unit sends to the central control unit level mon- Further, there is
known a dimming control system  itor data indicating the dimming level of
the associat- employing time-divisional multiplex data transmis-  45  ed
light load, the central control unit sends third con- sion in which a
central control unit (operation panel)  trol data indicating the dimming
level to the dimming located at a center facility controls a plurality of
dim-  switch terminal unit, and the dimming switch terminal ming control
terminal units at once. However, such a  unit indicates the dimming level
on the basis of the system cannot simultaneously control the dimming
third control data. control terminal units distant from the central control
50  The system may, according to a preferred em- unit. Further, it is
difficult in such a system to alter the  bodiment further comprise: group
setting of the dimming control terminal units,     a group dimming terminal
unit, connected to i.e., light loads.                                 the
signal line, for monitoring at least a group dim- The present invention has
been made in consid-  ming-up switch and a group dimming-down switch;
eration of the above problem of the prior art and,  55  and therefore, an
object of the invention is to provide a re-  memory means, provided in the
central control mote supervisory and controlling system which can
unit,forstoringaddressesofselectedonesofthedim- perform dimming control of
light loads from an arbi-  ming control terminal units; 2  



3                   EP 0 435 224 B1                4 wherein when the group
dimming-up switch or      metic plate; group dimming-down switch of the
group dimming ter-   Fig. 19 is a circuit diagram showing an example minal
unit is manipulated, the central control unit con-  of a dimming control
terminal unit; trols the selected ones of the dimming control termi-  Fig.
20 is a perspective view showing a disas- nal units on the basis of the
addresses stored in the   5  sembled state of the dimming control terminal
memory means and group monitor data sent from the     unit of Fig. 19;
group dimming terminal unit which indicates manipu-   Fig. 21 is a
perspective view showing an appear- lation of the group dimming-up switch
or group dim-   ance of the dimming control terminal unit of Fig. ming-down
switch so that a plurality of the light loads  20; and connected to the
respective selected ones of the dim-   10  Fig. 22 is a sectional view
showing the dimming ming control terminal units are subjected to dimming
control terminal unit of Fig. 20. control at once. Fig. I is a block
diagram showing a remote super-  DETAILED DESCRIPTION OF THE PREFERRED
visoryand controlling system according toan em-  EMBODIMENTS bodiment of
the present invention;         15 Fig. 1A Is a block diagram showing a
central con-  Preferred embodiments of the present invention trol unit used
in the system of Fig. 1;        will be described with reference to the
accompanying Fig. 2 includes waveform diagrams showing a    drawings. In
the drawings, the same reference nu- transmission signal and an
interruption request  merals represent the parts having the same func-
signal;                                   20  tions, and therefore
redundant descriptions for those Fig. 3 is a block diagram showing a
dimming con-  may be omitted. trol terminal unit used in the system of Fig.
1;   Fig. I shows the general construction of a remote Fig. 4(a) is a block
diagram showing a dimming  supervisory and controlling system according to
an switch terminal unit used in the system of Fig. 1;  embodiment of the
present invention. In the drawing, Fig. 4(b) is a chart showing an example
of setting   25  connected to each other by a two-wire signal line 4 of
terminal unit functions;                    are a central control unit 1, a
plurality of monitor ter- Fig. 5 includes diagrams showing a monitor data
minal units 2 having respective addresses for moni- signal;
toring switches [err], a plurality of control terminal Fig. 6 ia a block
diagram showing another exam-  units 3 for controlling loads [err] an
optical wireless ple of a dimming switch terminal unit used in the   30
relay terminal unit 7, an external interface terminal system of Fig. 1;
unit 8 and a pattern setting terminal unit 9. An exter- Fig. 7 is a flow
chart showing the operation of the  nal control unit 8a such as a host
computer is con- system of Fig. 1;                              nected to
the external interface terminal unit 8. Fig. 8 is a partial diagram showing
a remote su-   A schematic block diagram of the central control pervisory
and controlling system according to a   35  unit 1, which serves as a
transmission unit for the re- second embodiment of the invention which in-
mote supervisory and controlling system, is shown in dudes a group dimming
terminal unit;           Fig. 1A. The central control unit 1 includes a
drivercir- Fig.9 is a chart showing an example of group set-  cult 22a and
a receiver circuit 22b directly coupled to ting of dimming switch terminal
units;         the multiplex transmission signal line 4. A power Fig. 10 is
aflowchart showing the group dimming   40  source 23 for the driver circuit
22a provides the neo- control operation performed by the system of Fig.
essary energization for the driver circuit 22a. The 8;
drivercircuit22a and receiver circuit 22b are connect- Fig. 11 is a circuit
diagram showing an embodi-  ed to terminals of a central processing unit
(CPU) 21. ment of a dimming switch terminal unit;        A random access
memory (RAM) 25, a read-only Fig. 12 is a chart showing a format of data to
be   45  memory (ROM) 26, and an electrically erasable pro- written into an
EEPROM in the circuit of Fig. 11;  grammable ROM (EEPROM) 27 are connected
to the Fig. 13 is a perspective view showing a disas-  CPU 21 through a bus
line. The RAM 25 temporarily sembled state of the dimming switch terminal
unit  stores data at the time of data transmission between of Fig. 11;
the CPU 21 and ROM 26. The ROM 26 stores a pro- Fig. 14 is a perspective
rear view showing a ma-  50  gram for converting an output signal of the
CPU to a nipulation block;                              multiplex
transmission signal, and also stores ad- Figs. 15 and 16 are sectional
views showing an  dresses. The EEPROM 27 stores on/off states of the
assembly of parts of the dimming switch terminal  terminal units, and also
stores group patterns of the unit of Fig. 13;
control terminal units. The CPU 21 is driven by a pow- Fig. 17 is a plan
view of a cover used in the dim-  55  er source 28 which provides the
necessary energiza- ming switch terminal unit of Fig. 13;          tion for
the CPU 21. Reference numeral 28a denotes Fig. 18 is a front view showing
the dimming    a voltage-regulating circuit. The central control unit 1
switch terminal unit of Fig. 13 installed on a cos-  manages all of the
addresses, patterns, etc., for the 
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operations.                           sponding control terminal unit 3
forcontrolling the as- A transmission signal [err] transmitted from the
sociated load [err] and accesses the control termi- central control unit 1
is a bipolar (24 V), time-  nal 3 and sends, by time-divisional multiplex
trans- divisional multiplex signal, and consists of, as shown  mission, the
generated control data to the terminal in Fig. 2(a), a start pulse signal
ST indicative of the   5   unit 3 to control the load [err]. Further, based
on the start of the signal transmission, a mode data signal  monitor data
(e.g., operation status information of the MD indicative of a signal mode,
an address data sig-  loads [err] returned during the return period, the
nal AD representing 8-bit address data for accessing  central control unit
1 sends, by time-divisional multi- one of the terminal units 2 and 3, a
control data signal  plex transmission, the control data to cause operation
CD representing control data for controlling the loads  10  indicators
(lamps) of the terminal unit 2, 7,....to flash. [err] a check sum data
signal CS, and a return wait   In Fig. 1, dimensions of the terminal units
2, 3,.... period signal WT for setting a signal return period.  installed
in a distribution switch board 6 or a relay con- The data transmission is
performed using a pulse-  trol board 8a are normalized according to
Japanese width modulation technique.                        Industrial
Standard (C-8370, Supplement 5). Remote Each of the terminal units 2,3,7,8
and 9 is equip-  15  control relays 5 for load control, i.e., latching
relays ped with a terminal power circuit for rectifying and  which can also
be turned on or off by at-hand smoothing the transmission signal [err] sent
through  switches, are controlled by respective outputs of the the signal
line 4. That is, these terminal units are sup-  control terminal units 3.
plied with electric power by the central terminal unit  As shown in Fig. 3,
a dimming control terminal 1 through the signal line 4. Each of the
terminal units  20   unit 3a consists of a power source section 10 for pro-
2, 3, 7, 8 and 9 takes in the control data included in  ducing a power for
the terminal unit 3a by rectifying the received transmission signal [err]
when the address  and smoothing the transmission signal [err] sent data
included in the transmission signal [err] coincides  through the signal
line 4; a signal processing section with its own address data. Further,
each of those ter-  11 for performing signal processing on the transmis-
minal units returns, in synchronism with the return  25  sion signal [err]
and the return signal [err] etc.; an ad- wait period signal WT, a monitor
data signal (status  dress setting section 12 for setting an own address;
monitor information of a switch, operation status in-  a relay drive
section 14 for driving a relay 15 based formation of a load, etc.) as a
current mode signal  on the control data; a monitor input section 16 for
which is sent byconnecting the twowires of the signal  monitoring the
operation status of the relay 15; a line 4 by a resistor of appropriate low
impedance. In  30  zero-cross detection section 17 for outputting a zero-
order to easily check the signal content at the time of  cross signal in
synchronism with zero-cross points of the group access (simultaneous access
of a plurality  a commercial power line AC; and a dimming control of
terminal units), such a return signal [err] is designed  circuit 18 for
dimming a light load [err] by phase control to be a signal of 4 bits [err]
each consisting of, as  based on dimming control data and the zero-cross
shown in Fig. 5, a pair of wide and narrow pulses re-  35  signal, and for
on/off-controlling the light load [err] spectively Indicating "1" and "0".
The return signal [err]  based on the status of a contact r. is returned in
synchronism with prescribed periods     As shown in Fig. 4(a), a dimming
switch terminal [err]  in a return period [err].               unit 2a
consists of a powersource section 1 0; a signal The data transmission from
the monitor terminal  processing section 11; an address setting section 12;
unit 2 and optical wireless relay terminal unit 7 to the   40   a function
setting section 1 3a for setting terminal unit central control unit 1 is
performed by using an inter-  functions (described later); a drive section
14; an op- ruption technique. In the interruption process, a dum-  eration
indication section 15' for indicating the dim- my transmission signal
[err], in which the mode data  ming level and on/offstatus of the
corresponding light signal MD is set to a dummy mode, is always trans-
load L, by an array of light-emitting diodes LD; and a mitted from the
central control unit 1. When an inter-  45   monitor input section 16 for
monitoring the status of ruption request signal [err] as shown in Fig.
2(b), which  a dimming-up switch [err] and a dimming-down switch is
returned from one of the terminal units 2 and 7, is  [err]. Fig. 4(b) shows
an example of setting of the ter- received in synchronism with the start
pulse signal  minal unit functions. In this example, using 4-bit data, ST,
the central control unit 1 detects a terminal 2 or  functions can be set
such as an input method, i.e., a 7 requesting an interruption by sending a
transmis-  50  selection between a switch Input terminal unit (SW) sion
signal [err] of an interruption polling mode, and ac-  and a contact
inputterminal unit (CT), delayed turning cesses the detected
interruption-requesting terminal  off, temporary turning off, combined
action of con- 2 or 7 to make it return data. (The detailed operation
tacts, and an operation time. will be described later.)
As described above, in the embodiment of the re- Based on the monitor data
(e.g., status informa-  55   mote supervisory and controlling system, the
control tion of switches [err] thus returned from one of the  data and
monitor data are transmitted through the 



terminal units 2, 7, the central control unit 1 gen-  two-wire signal line
4 by time-divisional multiplex erates the control data to be transmitted to
the corre-  transmission. Connected to the signal line 4 are the 4    7
EP 0 435 224 B1                 8 dimming switch terminal unit 2a for
monitoring the  unit 1 makes the detected interruption-requesting ter-
dimming-up switch [err] and dimming-down switch [err],   minal unit 2a
return the lower 4 bits of its own 8-bit and the dimming control terminal
unit 3a which Is  address data, and combines the upper 4 bits which
equipped with the dimming control circuit 18 for dim-  the central control
unit 1 has sent and the returned ming the light load [err]. The central
control unit 1 in-   5   lower 4 bits to complete the address of the
interrup- cludes a signal processing means for monitoring, by
tion-requesting terminal unit 2a, i.e., to determine the an interruption
process, the manipulation status of  interruption-requesting terminal unit
2a. the switches [err] and [err] in the dimming switch terminal  Next,
based on the address thus identified the unit 2a, and for generating the
dimming control data.  central control unit 1 accesses the interruption-re-
The central control unit 1 accesses the corresponding   10  questing
terminal unit 2a, sends the transmission sig- dimming control terminal unit
3a and transmits the  nal [err] of an input latch monitor mode to make it
return dimming control data, to perform the dimming control  the input
latch data as monitor data during the prescri- ofthe associated light load
[err]. Therefore, the dimming  bed return period, and thereby recognizes
the varia- control of the light load [err] can be conducted from an  tion
status of the dimming-up switch [err]. Then, the arbitrary place by
connecting the dimming switch ter-  15  central control unit 1 sends the
transmission signal minal unit 2a to the signal line 4.
[err] of an input latch resetting mode to reset the input Using an optical
wireless transmitter Y and re-  latch in the dimming switch terminal unit
2a whose ceiver X, data of switch manipulation corresponding  dimming-up
switch [err] has been manipulated, and to the manipulation of the
dimming-up switch [err] and  makes the terminal unit 2a remain In its
waiting state dimming-down switch [err] may be returned to the cen-  20
until the next switch input variation occurs. tral control unit 1 through
the optical wireless relay  Next, judging, based on the recognized input
terminal unit 7 and the signal line 4. In this case, the  latch data, that
the dimming-up switch [err] has been dimming control of the light load
[err] can be performed  manipulated, the central control unit 1 accesses
the easily from an arbitrary place, improving operational  dimming control
terminal unit 3a corresponding to the easiness of the system.
25  interruption-requesting terminal unit 2a, and sends Fig. 6 shows a
dimming switch terminal unit 2a'  the transmission signal [err] of a status
monitor mode in which a load number setting section 13 is em-   to make the
terminal unit 3a return the operation sta- ployed, instead of the function
setting section 13a,  tus (dimming status) of the lightload [err] as the
monitor which sets numbers of loads selected from the loads  data.
Receiving the status monitor data (on/off status [err] connected to
respective load control circuits (4  30  and dimming level status of the
light load [err] from the circuits in the embodiment) in the corresponding
con-  dimming control terminal unit 3a, the central control trol terminal
unit 3a. The other construction and op-  unit 1 recognizes the statuses of
the dimming control eration of the terminal unit 2a' are the same as those
terminal unit 3a. Then, the central control unit 1 sends of the dimming
switch terminal unit 2a.            a dimming-up control signal to the
dimming control The operation of the system of Fig. 1 will be de-  35
terminal unit 3a. In response thereto, in the dimming scribed below. Fig. 7
shows an example of a data   control terminal unit 3a, the dimming control
circuit 18 transmission method which transmits switch monitor  establishes
a mode for increasing the dimming level, information to the central control
unit 1 by an interrup-  so that the dimming control terminal unit 3a
continues tion process, when a variation in a switch input is de-  to
increase the brightness of the light load [err] by itself. tected in the
dimming switch terminal unit 2a due to  40   Since the dimming control
circuit 18 performs its con- the manipulation of the switch [err] or [err].
When the dim-  trol operation so that the dimming control terminal ming-up
switch [err] in the dimming switch terminal unit  unit 3a itself can change
the brightness level (in this 2a is manipulated (depressed) and a switch
input va-  case, dimming-up) ofthe light load [err], the central con-
riation is detected, the input variation is set in an input  trol unit 1
can perform its processes on otherterminal latch and an interruption
request pulse [err] is imme-  45  units while the brightness level is being
changed. diately sent out in synchronism with the start pulse  If the
continued dimming-up operation in the dim- signal ST of the dummy mode
transmission signal [err]  ming control terminal unit 3a causes a
brightness va- which is always transmitted. Upon reception of the in-
riation larger than a preset value, this fact is transmit- terruption
request signal [err], the central control unit I  ted from the dimming
control terminal unit 3a to the sends the polling mode transmission signal
[err] to  50  central control unit 1 by an interruption process, and search
the Interruption-requesting terminal unit 2a  the central control unit 1
generates data representing and makes it return its own address. In the
embodi-  a level variation. The central control unit 1 transmits ment, the
upper 4 bits of the 8-bit address data are  the generated data through the
signal line 4 to the sent by the transmission signal [err] of the
Interruption  dimming switch terminal unit 2a, which then indicates 



polling mode to perform group-access to all the ter-  55  the on/off status
and the dimming level status of the minal units on a 16 units basis. If the
interruption-re-  light load [err] bythe light-emitting diodes LD. This
proc- questing terminal unit 2a is found in the group-   ess is performed
on all such occasions. accessed 16 terminal units 2a ...... the central
control  In the meantime, when depression of the dim- 5    9
EP 0 435 224 B1                 10 ming-up switch [err] Is released, the
dimming switch ter-  longing to the group. minal unit2a detects this fact,
and sends a stop signal  Fig. 9 shows an example of grouping 16 dimming to
the central control unit 1 in the same interrupting  switch terminal units
2a. The dimming switch terminal operation as described above, generating
the inter-  units 2a marked with O are included in the corre- ruption
request signal [err]. The central control unit 1   5   sponding group.
transmits a stop signal to the dimming control termi-  Fig. 10 is a flow
chart of an example of the group nal unit 3a. Upon reception of the stop
signal, the dim-  dimming control, in which three dimming switch ter- ming
control terminal unit 3a stops the dimming-up  minal units [err] are
controlled to perform the dim- operation by the dimming control circuit 18.
Then, the  ming control by the corresponding dimming control central
control unit 1 sends the transmission signal Vs   10  terminal units [err].
That is, the dimming switch of an Input latch resetting mode to reset the
input latch  terminal units [err] are set and stored as one group in the
dimming switch terminal unit2a, and makes the  in the memory section 27 of
the central control unit 1 dimming switch terminal unit 2a remain in its
waiting  to perform the grouped dimming control. state until the next
switch Input variation occurs. In  First, when the dimming-up switch [err]
of the group this manner, the dimming-up operation of the light  15
dimming terminal unit 2b is depressed, the central load [err] using the
interruption technique Is completed.  control unit 1 sends "dimming-up
commands" to the The dimming-down operation can be performed   respective
dimming control terminal units [err] set in the same manner as the
dimming-up operation de-  in the memory section 27. In response thereto,
each scribed above.                                    of the dimming
control terminal units [err] gradu- As described above, the remote
supervisory and   20  ally increases brightness of the associated light
load controlling system shown in Fig. 1 has an advantage  [err] by Itself
(with the signal processing section 11 and that the central control unit 1
can perform its opera-  the dimming control circuit 18). As already
described tions other than the dimming control operation while  above, the
central control unit 1 can perform other the dimming control terminal unit
3a itself dims the  processes during this period. After a predetermined
associated light load [err]. Further, since the dimming   25  brightness
increase of the associated light load [err] by switch terminal unit 2a
indicates the dimming level of  its own control, each of the dimming
control terminal the corresponding light load [err], a user, recognizing
units [err] generates the interruption request sig- the indicated dimming
level, can release the dim-  nal [err] to inform the central control unit 1
of the bright- ming-up switch [err] or dimming-down switch [err] to    ness
increase, and the central control unit 1 recogniz- thereby easily setthe
dimming level ata desired level.  30  es the brightness at this instant and
sends "dimming Fig. 8 is a partial diagram showing the construc-  level
indication commands to the dimming switch ter- tion of a remote supervisory
and controlling system  minal unit [err]. Each of the dimming switch termi-
according to a second embodiment of the invention.  nal units [err]
Indicates by means of the light- The second embodiment is different from
the first  emitting diodes LD the brightness level of the corre-
embodimentof Fig. 1 In thata group dimming terminal  35  sponding light
load [err]. The central control unit 1 can unit 2b is connected to the
signal line 4. In the follow-  perform other processes until the release of
the dim- ing, group dimming control according to the second  ming-up switch
[err] (described below). embodiment will be described, in which a plurality
of  Upon release of the dimming-up switch [err] of the light loads [err]
are dimmed up or dimmed down at a  group dimming terminal unit 2b, the
central control time.                                        40  unit 1
detects a signal therefrom and sends "dimming The group dimming terminal
unit 2b has a con-  stop commands" to the dimming control terminal
struction similar to the dimming switch terminal unit  units [err] to stop
the brightness increasing oper- 2a shown in Fig. 4(a). There are provided
on the front  ation of the dimming control terminal units [err]. face a
dimming-up switch [err], a dimming-down switch    The dimming-down control
of the light loads [err] [err] a switch [err] forturningon oroffthe
lightloads [err]  45  can be performed in the same manner as the dim- and
an array of light-emitting diodes LD for indicating  ming-up control
described above. Further, the on/off the on/off status and dimming level
status of the light  control of the light loads [err] can be performed at
once loads [err].                                         by the group
dimming terminal unit 2b. In the memory section 27 of the central control
As described above, the remote supervisory and unit 1, which receives a
signal from the group dim-  50  controlling system shown in Fig. 8 has
advantages ming terminal unit 2b, a control area (i.e., light loads  that
grouped light loads [err] can be dimmed up or dim- [err] to be controlled)
of each group dimming terminal  med down simultaneously, and the group
setting can 



unit 2b is preliminarily stored by group setting, etc.  easily be altered.
When one of the switches [err] of one group dim-     In the following, an
embodiment of the dimming ming terminal unit2b Is depressed, the central
control  55  switch terminal unit 2a for monitoring the switches [err] unit
1 controls a plurality of grouped switch terminal  [err] will be described
In detail. units 2a of the group so as to perform at once the dim-  In Fig.
11, the dimming switch terminal unit 2a is ming control or on/off control
of the light loads [err] be-  made up of a signal processing circuit 110
consisting 6    11                  EP 0 435 224 B1                 12 of a
microcomputer, an address setting section 111  manipulation block 120. Fig.
17 is a plan view of the consisting of an EEPROM, an optical signal
receiver  cover 120b. 112 including a photodiode PD and transistors [err]
and   In these figures, the three switches [err] for  load [err] an optical
signal transmitter 113 including a light-  control and the corresponding
six light-emitting di- emitting diode LD and a transistorQ4, a powersource
5   odes [err] for dimming level indication and light- circuit 114
Including a Zener diodeZD and a transistor  emitting diodes LDa and LDb for
onloff indication are Q2, a returning circuit 115 including a resistor R
and  provided on the front side of the terminal unit case a transistor Q3,
a resetting circuit 116, and an oscilla-  120 so that the switches and the
corresponding di- tor circuit 117. As described above, the switches [err],
odes are associated with each other. The terminal unit and [err] are
switches for dimming-up and dimming-  10  case 120 consists of a case body
120a which is box- down the brightness of the light load [err]
respectively.  like and open to the fore side and the cover 120b hav- The
switch [err] is a switch forturning on oroff the light  ing integral fixing
pieces 121. The case body 120a load [err].
and cover 120b are assembled together byfitting side While being rectified
by a diode bridge DB, the  protrusions 127b of the cover 120b into holes
127a of transmission signal [err] received through the signal  15  the case
body 120a. Each of the fixing pieces 121 has line 4 is input to a signal
input terminal SIG of the sig-  a screw hole 121d for a cosmetic coverand
two fixing nal processing circuit 110. The power source circuit  holes
121bfordirect installation toawall. Afixing por- 114 provides an electric
powerfor the signal process-  tion is formed by the fixing holes 121b, and
fixing Ing circuit 110 by regulating the rectified voltage of the  holes
121a for a wiring box and L-shaped fixing holes transmission signal [err].
The signal processing circuit  20  121c for pinching metal fittings both
provided in the 110 Judges whether the address data in the received  cover
120b. transmission signal [err] coincides with the own ad-      The
manipulation block 122 to be in contact with dress set in the address
setting section 111. When the  the switches [err] is provided on the front
side of the address coincidence occurs, the signal processing  cover 120b,
and assembled with the cover 120b by In- circuit 110 takes in the control
data transmitted from   25  serting nails 128 into holes 128b of the cover
120b. the central control unit 1, and controls light-emitting  Ends of
three manipulation handles 123 are connect- diodes LDa and LDb for
indication of load operation  ed to a connecting piece 125 through thin
elastic (on: red; off: green). Further, the signal processing  pieces 124
to form the integral manipulation block circuit 110 checks the status of
the switches [err] to  122. A name cover 126 is fixed into a front dent of
generate the monitor data, and makes the return cir-  30  each manipulation
handle 123 by pressed insertion. cult 115 send the return signal [err]
Including the mon-  A label 147 is fitted into a groove 148 of each manip-
itor data as the current mode signal, which is sent by  ulation handle 123
so that the name cover 126 is lo- connecting the two wires of the signal
line 4 with a  cated on the rear side of the name cover 126. On the
low-impedance resistor R, to the central control unit  rear surface of each
manipulation handle 123, there 1 through the signal line 4.
35  are provided a protruded switch-depressing rib 123b The data writing
into the address setting section  and a return spring piece 123a which Is
Integral with 111 (EEPROM) is performed bythe signal processing  and
protruded from the manipulation handle 123. An circuit 110. That Is, the
signal processing circuit 111  elastic force for returning the manipulation
handle processes the signal received by the optical signal re-  123 Is
obtained by the elastic contact of the return ceiver 112 to produce data to
be written Into the ad-  40  spring piece 123a to the front surface of the
cover dress setting section 111, which is 32-bit data having  120b. A
protrusion 129 is protruded from the other the prescribed format as shown
In Fig. 12. The signal  end of each manipulation handle 123, and is engaged
to be received by the optical signal receiver 112 is an  with a hole 129a
of the cover 120b to prevent the ma- optical wireless signal transmitted
from a data setting  nipulation handle 123 from lifting off. The three ma-
device (not shown). A response signal such as a re-  45  nipulation handles
123 are integral parts of the ma- ception confirmation signal is
transmitted as another  nipulation block 122, as described above, and can
be optical wireless signal from the optical signal trans-  manipulated by a
user with a "piano touch." mitter 113toensure the reliable wireless
transmission  The light-emitting diodes LDa and LDb for on/off between the
dimming switch terminal unit 2a and the  indication, the light-emitting
diodes [err] for dim- data setting device.                          50
ming level Indication, and the photodiode PD and 



Figs. 13-17 are views showing the specific struc-  light-emitting diode LD
for reception/transmission of ture of the dimming switch terminal unit 2a
according  an optical wireless signal are mounted, i.e., aligned to the
embodiment More specifically, Fig. 13 is an  on the printed circuit board
130 which is housed In the overall perspective view showing a disassembled
terminal unit case 120. In the cover 120b of the ter- state of the dimming
terminal unit 2a. Fig. 14 is a per-  55   minal unit case 120, there are
formed an opening 131 spective rear view of a manipulation block 122. Figs.
for protruding therefrom the light-emitting diodes LDa 15 and 16 are
sectional views showing an assembly  and LDb, photodiode PD and
light-emitting diode LD, of a printed circuit board 130, a cover 120b and
the  an opening 132 associated with the light-emitting di- 7    13
EP 0 435 224 B1                 14 odes [err] for dimming level indication,
and holes  the occurrence of an electric powerfailure, there is no 134 for
protruding therefrom manipulation portions  need of incorporating a backup
power source. Fur- 133 of the switches [err]. Also the connecting piece
ther, since data can be rewritten electrically, the ad- 125 of the
manipulation block 122 has openings 131 a  dress alteration can easily be
performed. and 131b corresponding to the opening 131, and six   5  Next,
the on/off control and the dimming control openings 32a corresponding to
the opening 132. A   of the light loads [err] will be described in detail.
As lightguide 135 made of transmissiveresin is fixed into   shown in Fig.
11, the on/off switch [err], dimming-up a groove 136 of the connecting
piece 125 (by a both-  switch [err] and dimming-down switch [err] for the
light sides-adherent tape) to cover the openings 131a,   loads [err] are
connected to input terminals [err]  and 131b and 132a. In addition, a
filter, such as an in-  10  [err] respectively. frared-light-transmissive
filter, for selectively trans- mittingonlytheopticalwirelesssignal isfitted
intothe  (1) On/off control: opening 131a. The dimming switch terminal unit
2a having the     The terminal [err] of the signal processing circuit above
construction is assembled in the following   15  110 isof active-L-type.
Therefore, the inputsignal be- manner. First, terminal plates 150 are
inserted into  comes low every time the switch [err] is depressed, and the
case body 120a, ribs 150a are folded, and termi-  the light load [err] is
turned on or off in accordance with nal screws 150a are fixed intothe
terminal plates 150.  depression of the switch [err]. The signal processing
cir- Lead wires 130a of the printed circuit board 130 are  cult 110 only
detects the falling edge of the input sig- connected to the terminal plates
150. After a name-  20  nal. plate 152 has been stuck to the cover 120b,
the print- ed circuit board 130 Is fitted into the cover 120b and  (2)
Dimming-up control: then the cover 120b is fitted to the case body 120a.
Next, the light guide 135 is stuck to the groove 136 of  The input terminal
[err] is of active-L type, and the the manipulation block 122 by a
both-sides-adherent  25  input terminal IN2 is of active-H type. Therefore,
the tape. After labels 147 are placed in the grooves 148  input signal to
the terminal [err] becomes low in re- of the manipulation handles 123, name
covers 126   sponse to depression of the switch [err] and the bright- are
fitted into the respective manipulation handles  ness of the light load
[err] continues to increase while 123. The manipulation block 122 is fitted
to the cover  the switch [err] is depressed. In this case, the low level
120b by inserting the protrusions 129 and nails 128   30  signal is also
input through a diode [err] to the terminal of the manipulation block 122
into the holes 129a and  [err]. Upon release of the switch [err] the
terminal [err] is 128a of the cover 120b, respectively. Finally, a name-
supplied with a high level signal by means of a pull- plate 153 is stuck to
the case body 120a.          up resistance built in the signal processing
circuit 110, Fig. 18 shows an example of installation of the  and the
dimming level is kept at a level of the time in- above dimming switch
terminal unit 2a, in which the   35  stant of the switch release. terminal
unit2a is fixed toawiring box buried in awall, etc., more specifically to a
cosmetic plate 144 of a  (3) Dimming-down control: usual wiring apparatus.
In the following, the operation of the dimming ter-  The input terminal
[err] is of active-L type. There- minal unit 2a of the embodiment will be
described.    40  fore, like the case of the dimming-up control, the The
32-bit data to be written into the address set-  brightness of the light
load [err] continues to decease ting section 111, i.e., EEPROM consists of,
as shown  while the switch [err] is depressed. Upon release of the in Fig.
12, 4-bit page data, 4-bit upper address data,  switch [err] a high level
signal is supplied to the termi- 4-bit loweraddress data, 4-bit load
numberdata, 8-bit  nal [err] and the dimming level is kept at a level of
the identification data, 4-bit return data A, and 4-bit re-  45  time
instant of the switch release. turn data B. Such 32-bitdata can freely be
written into  In response to a turning-on manipulation of the or read from
the address setting section 111 by the  switch [err] the light-emitting
diodes LDa starts emit- signal processing circuit 110 at any time required.
ting red light. In response to a turning-off manipula- 



That is, when it is required to alter the own address,  tion of the switch
[err], the light-emitting diode LDb the kind of terminal unit, the control
method ormonitor  50  starts emitting green light In the case of the
dimming- method at the time of system installation or layout  up and
dimming-down control, the signal processing modification of loads and
switches, necessary data  circuit 110 controls the light-emitting diodes
[err] are set by the data setting device and transmitted as  according to
the current dimming level of the light load an optical wireless signal. The
optical wireless signal  [err]. is received by the optical signal receiver
112, process-  55  The dimming switch terminal unit 2a of the above ed by
the signal processing circuit 110, and written  embodiment has an advantage
that the address data into the address setting section 111, i.e., EEPROM.
can easily be rewritten by using the optical wireless Since the EEPROM
continues to store data even in   signal, making it possible to eliminate
dipswitches. 8    15                  EP 0 435 224 B1                 16
Further, by virtue of the integrated manipulated block  nected to a
terminal [err]. Inserted between the termi- having the three manipulation
handles, it Is not nec-  nals [err] and [err] are a contact [err] of a
latching relay [err] essary to separately incorporate three manipulation
and a phase control circuit 217 including the power handles, Improving the
easiness of manufacture.    control device Tand a photocoupler [err]. The
latching In the following, an embodiment of the dimming   5   relay [err],
which is controlled by an output of the dim- control terminal unit 3a for
dimming the light load [err]  ming control circuit 216 through a relay
drive circuit will be described in detail.                       218
Including transistors [err], is equipped with two Fig. 19 shows the circuit
construction of the em-  contacts [err] and [err]. The contact r2 is
adapted to return bodiment of the dimming control terminal unit 3a. A  its
on/off status to the dimming control circuit 216. transmission processing
circuit 210 consisting of a   10   The light-emitting element of the
photocoupler [err] in microcomputer is connected through a transceiver
the phase control circuit 217 flashes on the basis of circuit 211 to the
signal line 4 at a terminal [err]. The  an output of the dimming control
circuit 216 provided transceiver circuit 211 consists of a receiver section
through a drive circuit 219, and the photodetecting 211a having a
transistor [err] and a transmitter section  elementthereof phase-controls
the power control de- 211 b having a transistor Q2 and a resistor [err] The
15  vice T so that the light load [err] operates at a dimming transmission
signal [err] sent from the central control  level set in the dimming
control circuit 216. In the unit I through the signal line 41 is provided
to the trans-  above manner, the dimming control circuit 216 con- mission
processing circuit 210 through the receiver  trolsthe lightoutputof the
lightload [err] underthe con- section 211a. On the other hand, the current
mode  dition that the contact [err] of the latching relay [err] is signal
can be returned from the transmission proc-  20  closed to actuate the
light load [err]. The power-supply- essing circuit 210 to the central
control unit 1 by turn-  ing status from the commercial power line AC is
input ing on the transistor Q2 and thereby connecting the  to the dimming
control circuit 216 from a power two wires of the signal line 4 through the
resistor [err].  source monitor circuit 220 including a photocoupler Power
supply to the transmission processing circuit  [err]. Resetting circuits
221 and 222 are connected to 210 is performed by full-wave rectification of
the sig-  25  the transmission processing circuit 210 and dimming nal from
thesignal line 4 by a diode bridge DB and vol-  control circuit 216,
respectively, so that the circuits tage regulation by a power source
circuit 212 includ-  210 and 216 are resetwhen they are connected to the
ing a transistor [err], a Zener diode ZD and a capacitor  signal line 4 and
thereby supplied with power. [err]. The diode bridge DB also serves as part
of the     With the construction described above, upon re- transmitter
section 211b. The receiving status of the   30  ception of the transmission
signal [err] from the central transmission signal [err] is Indicated by the
flashing of  control unit 1, the dimming control terminal unit 3a a
light-emitting element LD2 connected to the trans-  compares the address
data Included in the transmis- mission processing circuit 210.
sion signal [err] with the address data stored in the data Address data of
the dimming control terminal unit  memory section 213. If they coincide
with each other, 3a andfunction data for setting functions of thetrans-  35
the dimming control circuit 216 sets the dimming level mission processing
circuit 210 are stored in a data  on the basis of the control data included
in the sub- memory section 213 consisting of an EEPROM. Data   sequent
transmission signal [err] to control the light to be stored in the data
memory section 213 is gen-  output of the light load [err]. erated in the
transmission processing circuit 110 by   An Instruction for adjusting the
light output of the processing a signal received by an optical signal re-
40  light load [err] connected to the dimming control termi- ceiver circuit
214 including a photodetector [err] and  nal unit 3a is given by the
manipulation of the button transistors [err] and [err]. The signal received
by the opt-  switches [err] and [err] of the corresponding dimming ical
signal receiver circuit 214 is a wireless signal,  switch terminal unit 2a.
Upon reception of the control such as an infrared light signal, transmitted
from the  data generated in response to the depression of the externally
provided data setting device (not shown).  45  switch [err] the dimming
control terminal unit 3a starts When the wireless signal is received, an
optical signal  increasing the light output of the associated light load 



transmitter circuit 215 including a light-emitting ele-  [err]. Then, when
the switch [err] is  released (recognizing ment [err] and a transistor
[err]  returns to the data set-  that the output level has reached an
appropriate lev- ting device a wireless response signal which is re-  el),
the dimming control terminal unit 3a stops the sponsive to the contents of
the received wireless sig-  50  light output increase of the light load
[err] and thereafter nal and confirms thesignal reception, setting comple-
keeps the light output level. On the other hand, upon tion, etc.
depression of the switch [err] the dimming control cir- The transmission
processing circuit 210 is con-  cuit 3a starts decreasing the light output
of the asso- nected to a dimming control circuit 216 consisting of  ciated
light load [err]. Then, when the switch [err] is re- a microcomputer, which
phase-controls a power con-  55  leased, the dimming control terminal unit
3a stops the trol device Ton the basis of data transmitted from the  light
output decrease and thereafter keeps the light central control unit 1. A
commercial power line AC is  output level. Since the dimming level is
returned from connected to a terminal t2, and the light load [err] is con-
the dimming control terminal unit 3a to the central 9    17
EP 0 435 224 B1                18 control unit 1, when the system is
restored from an  openings 242, and heat can efficiently be radiated
electric power failure the preceding dimming level  from the radiator plate
236 to the outside of the case can be restored.
230 by contacting the airflow (shown by arrows in Fig. Figs. 20 and 21 show
the structure of the dim-  22) to the radiator plate 236. With the above
struc- ming control terminal unit 3a. The above-described   5   ture, the
radiator plate 236 is not exposed from the circuits are housed in a case
230 whose dimensions  case 230 and hence a good appearance is obtained are
normalized according to the Japanese Industrial  while keeping efficient
dissipation of heat from the Standard (C-8370, Supplement 5). The case 230
is  power control device T. formed by fitting a box-like body 30a open to
the up-  In the dimming control terminal unit 3a of the per side In Fig. 20
to a cover 230b using screws 31.  10  above embodiment, the case 230 has
normalized dl- Terminal dents 232a for receiving the terminals [err]
mensions according to the distribution switchboard are formed on the both
sides of the cover232a. Within  standard, and the radiator plate 236
thermally con- each of the dents 232a, a terminal plate 232c is ar-  nected
to the power control device T is arranged with- ranged, with which a
terminal screw 232b is engaged.  in the case 230 and the connection holes
240 are Part of the terminal dents 232a corresponding to the  15  formed in
the side faces of the case 240 to introduce terminals [err] and [err],
which are to be connected to the  external air into the case 240 and to
make it contact commercial power line AC and the light load [err] re-  with
the radiator plate 236. Therefore, the case 230 spectively, are covered
with a terminal cover 232e  can be installed in a distribution switchboard,
and the which Is fixed to the top surface of the cover230b by  heat
generated by the power control device T can ef- a fixing screw 232d. Formed
In the top surface of the   20  fectively be radiated without exposing a
radiator plate cover 230b are a transmissive window 233b provided  from the
case 230. Since the connecting holes 240 with a filter 233a for
transmitting light emitted from  are also used to fix the case 230 to a
switchboard, the the light-emitting element [err] and light to be received
connecting holes 240 are hardly seen from the out- by the photodetector
PD1, and another transmissive  side, providing a good appearance of a
switchboard window 233c for transmitting light emitted from the   25
assembly. Further, since the address setting section light-emitting element
LD2. A transparent nameplate  Is arranged on the front face of the case
230, the ad- 34 is also fitted to the top surface of the cover 230. A
dress data can be set while the case 230 is kept in- first printed circuit
board 235a on which the phase  stalled in the switchboard, providing
easiness in the control circuit 217 Is mounted, and a second printed
address setting or alteration. circuit board 235b on which other circuit
components  30 are mounted are housed in the case 230 such that the two
boards 235a and 235b are apart from each other  Claims in the vertical
direction. The power control device T is fixed by ascrew 237 on a metal
radiator plate 236 pro-  1. A remote supervisory and controlling system in
vided under the first printed circuit board 235a. The  35  which a
plurality of terminal units (2,3,7,8,9) are first printed circuit board
235a is fixed to bosses 238a  connected to a central control unit (1)
through a provided at the Internal periphery of the body 230a by  two-wire
signal line (4), and the central control screws 238b, and the radiator
plate 236 is fixed to a  unit (1) accesses each of the terminal units to
boss 239a provided at the center of the body 230a by  perform
time-divisional multiplex transmission of a screw 239b. The second printed
circuit board 235b  40  monitor data and control data between the cen- is
fixed to the bottom side of the cover 230b by a   tral control unit (1) and
each of the terminal units, screw 239.
characterized by comprising: Connecting holes 240 for a fixing member which
a dimming switch terminal least unit (2a), is used for fixing the case 230
to a distribution switch-  connected to the signal line, for monitoring at 



board are formed at the bottom portions of the both  45  least a dimming-up
switch [err] and a dimming- side faces of the body 230a. As shown In Fig.
22, the  down switch [err]; connecting holes 240 communicate with
ventilation         a dimming control terminal unit (3a), con- openings 242
provided over steps 241 provided in-    nected to the signal line, for
performing dimming- sidethe body 230a. Legs 236a are protruded from the  up
and dimming-down control of an associated periphery of the radiator plate
236 so that the main  50  light load; and part of the radiator plate 236 is
apart from the bottom   the central control unit (1), for, upon de- face of
the body 230a and forms the ventilation open-  pression of the dimming-up
switch or dimming- ings 242. Further, the radiator plate 236 is designed
down switch, detecting dimming monitor data such that almost all the
circumference thereof can be  sent from the dimming switch terminal unit
(2a) In contact with the inside surface of the body 230a.  55  which
Indicates depression of the dimming-up Therefore, on the lower side of the
radiator plate 236,  switch [err] or dimming down switch [err] and external
air can be introduced into the body 230a    sending to the dimming control
terminal unit (3a) through the connecting holes 240 and the ventilation
first control data which Instructs It to start the 10    17
EP 0 435 224 B1                 18 control unit 1, when the system is
restored from an  openings 242, and heat can efficiently be radiated
electric power failure the preceding dimming level  from the radiator plate
236 to the outside of the case can be restored.
230 by contacting the airflow (shown by arrows in Fig. Figs. 20 and 21 show
the structure of the dim-  22) to the radiator plate 236. With the above
struc- ming control terminal unit 3a. The above-described   5   ture, the
radiator plate 236 is not exposed from the circuits are housed in a case
230 whose dimensions  case 230 and hence a good appearance is obtained are
normalized according to the Japanese Industrial  while keeping efficient
dissipation of heat from the Standard (C-8370, Supplement 5). The case 230
is   power control device T. formed by fitting a box-like body 30a open to
the up-  In the dimming control terminal unit 3a of the per side in Fig. 20
to a cover 230b using screws 31.  10  above embodiment, the case 230 has
normalized di- Terminal dents 232a for receiving the terminals [err]
mensions according to the distribution switchboard are formed on the both
sides of the cover232a. Within  standard, and the radiator plate 236
thermally con- each of the dents 232a, a terminal plate 232c is ar-  nected
to the power control device T is arranged with- ranged, with which a
terminal screw 232b is engaged.  in the case 230 and the connection holes
240 are Part of the terminal dents 232a corresponding to the   15  formed
in the side faces of the case 240 to introduce terminals t2 and [err],
which are to be connected to the  external air into the case 240 and to
make it contact commercial power line AC and the light load [err], re-
with the radiator plate 236. Therefore, the case 230 spectively, are
covered with a terminal cover 232e  can be installed in a distribution
switchboard, and the which is fixed to the top surface of the cover 230b by
heat generated by the power control device T can ef- a fixing screw 232d.
Formed in the top surface of the   20  fectively be radiated without
exposing a radiator plate cover 230b are a transmissive window 233b
provided  from the case 230. Since the connecting holes 240 with a filter
233a for transmitting light emitted from  are also used to fix the case 230
to a switchboard, the the light-emitting element [err] and light to be
received  connecting holes 240 are hardly seen from the out- by the
photodetector [err], and another transmissive  side, providing a good
appearance of a switchboard window 233c for transmitting light emitted from
the   25  assembly. Further, since the address setting section
light-emitting element LD2. A transparent nameplate  is arranged on the
front face of the case 230, the ad- 34 is also fitted to the top surface of
the cover 230. A  dress data can be set while the case 230 is kept in-
first printed circuit board 235a on which the phase  stalled in the
switchboard, providing easiness in the control circuit 217 is mounted, and
a second printed  address setting or alteration. circuit board 235b on
which other circuit components  30 are mounted are housed in the case 230
such that the two boards 235a and 235b are apart from each other  Claims in
the vertical direction. The power control device T is fixed by a screw 237
on a metal radiator plate 236 pro-  1. A remote supervisory and controlling
system in vided under the first printed circuit board 235a. The  35  which
a plurality of terminal units (2,3,7,8,9) are first printed circuit board
235a is fixed to bosses 238a  connected to a central control unit (1)
through a provided at the internal periphery of the body 230a by  two-wire
signal line (4), and the central control screws 238b, and the radiator
plate 236 is fixed to a  unit (1) accesses each of the terminal units to
boss 239a provided at the center of the body 230a by  perform
time-divisional multiplex transmission of a screw 239b. The second printed
circuit board 235b   40  monitor data and control data between the cen- is
fixed to the bottom side of the cover 230b by a    tral control unit (1)
and each of the terminal units, screw 239.
characterized by comprising: 



Connecting holes 240 for a fixing member which          a dimming switch
terminal least unit (2a), is used for fixing the case 230 to a distribution
switch-  connected to the signal line, for monitoring at board are formed
at the bottom portions of the both  45  least a dimming-up switch [err] and
a dimming- side faces of the body 230a. As shown in Fig. 22, the  down
switch [err]; connecting holes 240 communicate with ventilation          a
dimming control terminal unit (3a), con- openings 242 provided over steps
241 provided in-     nected to the signal line, for performing dimming-
side the body230a. Legs 236a are protruded from the   up and dimming-down
control of an associated periphery of the radiator plate 236 so that the
main  50  light load; and part of the radiator plate 236 is apart from the
bottom    the central control unit (1), for, upon de- face of the body 230a
and forms the ventilation open-   pression of the dimming-up switch or
dimming- ings 242. Further, the radiator plate 236 is designed  down
switch, detecting dimming monitor data such that almost all the
circumference thereof can be  sent from the dimming switch terminal unit
(2a) in contact with the inside surface of the body 230a.  55  which
indicates depression of the dimming-up Therefore, on the lower side of the
radiator plate 236,  switch [err] or dimming down switch [err] and external
air can be introduced into the body 230a     sending to the dimming control
terminal unit (3a) through the connecting holes 240 and the ventilation
first control data which instructs it to start the 10    19
EP 0 435 224 B1                     20 dimming-up or dimming down control,
and for,       tral control unit (1) detects on/off monitor data upon
release of the dimming-up switch or dim-      sent from the dimming switch
terminal unit (2a) ming-down switch, sending to the dimming con-      which
indicates manipulation of the on/off switch trol terminal unit (3a) second
control data which  [err], and sends to the dimming control terminal
instructs it to stop the dimming-up or dimming-   5  unit (3a) on/off
control data which instructs it to down control;
turn on or turn off the associated light load [err] wherein the dimming
control terminal unit     [err]. (3a) continues by itself the dimming-up or
dim- ming-down control during a period from reception  6. The system
according to claim 5, wherein the of the first control signal to reception
of the sec-  10  dimming switch terminal unit (2a) comprises: ond control
signal.                                      a terminal unit case (120);
the dimming-up switch [err] the dimming- 2. The system according to claim
1, wherein each       down switch [err] and the on/off switch (S7), all of
time a predetermined variation has occurred in a   which are arranged on a
front face of the terminal dimming level of the light load [err], the
dimming   15  unit case; control terminal unit(3a) sendstothe central con-
a signal processing circuit (21) for gener- trol unit (1) level monitor
data indicating the dim-  ating the dimming monitor data and the on/off
ming level of the associated light load, the central  monitor data; control
unit (1) sends third control data indicating     an address setting section
(12) including the dimming level to the dimming switch terminal  20  an
electrically erasable programmable ROM (26) unit (2a), and the dimming
switch terminal unit in-  for setting an own address of the dimming switch
dicates the dimming level on the basis of the third  terminal unit (2a);
control data.                                            an optical signal
receiver section for re- ceiving an optical signal representing the own ad-
3. The system according to claim 1, further compris-  25  dress to be set
in the address setting section (12); ing:
and a group dimming terminal unit (2b), con-           a manipulation block
comprising, as inte- nected to the signal line, for monitoring at least a
gral parts, three manipulation handles (123) to be group dimming-up switch
[err] and a group dim-      depressed to actuate the dimming-up, dimming-
ming-down switch [err] and                 30      down and on/off switches
[err] respectively. memory means (27), provided in the cen- tral control
unit (1), for storing addresses of se-  7. The system according to claim 1,
wherein the lected ones of the dimming control terminal units  dimming
control terminal unit (3a) comprises: [err];
a terminal unit case (230) having normal- wherein when the group dimming-up
35       ized dimensions; switch [err] or group dimming-down switch [err]
of         a transmission processing circuit (210) for the group dimming
terminal unit (2b) is manipu-    recognizing the first and second control
data sent lated, the central control unit (1) controls the se-  from the
central control unit (1); lected ones of the dimming control terminal units
an address memory section (213) for stor- (3a) on the basis of the
addresses stored in the   40  ing an own address of the dimming control
termi- 



mernory means (27) and group monitor data sent     nal unit (3a); from the
group dimming terminal unit (2b) which          a dimming circuit including
a powercontrol indicates manipulation of the group dimming-up     device
(T) for dimming the associated light load switch [err] or group
dimming-down switch [err] so   [err]; thata plurality of the light loads
[err]  connected   45  a dimming control circuit (216) for phase- to the
respective selected ones of the dimming     controlling the dimming
circuit; control terminal units are subjected to dimming          an
address setting section, arranged on a control at once.
front face of the terminal unit case (230), for set- ting the own address;
4. The system according to claim 3, wherein the   50        a radiator
plate (236) arranged within the memory means (27) comprises an electrically
terminal unit case (230) and thermally coupled erasable programmable ROM.
with the power control device (T); and connecting holes (240), formed in
side 5. The system according to claim 1, wherein the        faces of the
terminal unit case (230) and capable dimming switch terminal unit (2a)
further moni-  55  of being connected to fixing metal fittings forfix- tors
an on/off switch [err], the dimming control  ing the terminal unit case to
a distribution switch- terminal unit (3a) further performs on/off control
board, for introducing external airto be in contact of the associated light
load [err]  and the cen-  with the radiator plate (236).    21
EP 0 435 224 B1                22 8. The system according to claim 7,
wherein the ad-   gelfberwachungsdaten an die zentrale Steuer- dress
setting section comprises a photodetector    einheit (1) aussendet, weiche
den Helligkeitspe- (PD1) for detecting a first optical signal carrying  gel
der zugeh8rien Lichtlast anzeigen, die zen- address data, and a
light-emitting element (LD2)  trale Steuereinheit (1) dritte Stbuerdaten,
welche for emitting a second optical signal carrying con-   5  den
Helligkeitspegel kennzeichnen an die firmation data, and wherein the
dimming control    Helligkeitsschaltendeinheit (2a) aussendet und terminal
unit (3a) further comprises a transmis-   die Helligkeitsschaltendeinheit
den Helligkeits- sive window (233c) capable of transmitting the     pegel
auf der Basis der dritten Steuerdaten an- first and second optical signal.
zeigt. 10 3. System nach Anspruch 1, welches welter umfaet: PatentansprOche
eine Gruppendimmendeinheit (2b), die mitderSI- gnalleitung verbunden ist
zum Oberwachen we- 1. FernOberachungs- und Steuersystem, in dem si-
nigstsns eines Gruppenhochdimmschalters (S8) ne VieIzahl von Endeinheiten
(2, 3, 7, 8, 9) mit Si-  15  und sines Gruppenherunterdimmachaltem (89);
ner Zentralsteureinheit (1) Ober sine zweidrah-    und tige Signalleitung
(4) verbunden sind und die      sine Speichereinrichtung (27), die in der
zentra- zentrale Steuereinheit (1) jede der Endelnheiten  len Steureinheit
(1) bereitgestellt wird zum Spel- ansteuert, um sine
Zeitmultiplexubertragung von    chern von Adressen sinzelner ausgewahiter
Hel- Oberwachungsdaten und Steuerdatbn zwischen   20
ligkeitssteuerendeinheiten (3a,-3a3); J>     der zentralen Steuereinheit
(1) und jeder der En-   wobei dann, wenn der Gruppenhochdimmnschalter
delnheiten durchzufOhren, dadurch gekenn-         (S) oderder
Gruppenherunterdimmschaltsr(S5) zelchnot, dag das System umfagt:
der Gruppendimmendeinheit (2b) betatigt wird, sine
Helligkeitsschaltendsinheit, die mit der SI-  die zentrals Stbuoreinheit
(1) die einzelnen aus- gnalleitung verbunden lst zum Oberwachen we-  25
gewahlbtn Helligkeitssteuerendeinheiten  (3a) nigstsns sines
Hochdimmschalters und sines         auf der Basis der in der
Speichereinrichtung (27) Herunterdimmschalters (S);
gespeicherten Adressen und der Gruppenflber- sine
Helligkeitsstuerendeinheit (2a), die mit der  wachungsdaten  steuert,
welche  von  der Signalleitung verbunden ist zum Ausfuhren einer
Gruppendimmendeinheit (2b) ausgesandt wur- Hochdimm- und
Heruntbrdimmsteuerung einer  3o      den, welche die Betitigung des
Gruppenhoch- zugehorgen Llchtlast;
dimmschalters (S8) oder des Gruppenherunter- worin die zentrale
Steuereinheit (1), nach         dimmschalters (S9) anzeigen, so daB sine
Viel- dem Betatigen des Hochdimmschalters oder           zahl von
Lichtlasten (L, L2), welche mit den ent- Herunterdimmschalters die
Helligkeitsfber-        sprechenden ausgewahlten Helligkeitsstueren-
wachungsdaten  erkennt, welche von der  3S         deinheltsn verbunden
sind, sofort beziglich ihrer Helligkeitsschaltendelnheit (2a) ausgesandt
wer-   Helligkeit gesteuert werden. den, die Anzeigen, daB der
Hochdimmschalter (S) oder der Herunterdimmschalter (S) betfitigt  4. System
nach Anspruch 3, worin die Speicherein- worden ist und die zentrale
Stbuereinheit erste   richtung (27) einen elektrisch loschbaren pro- 



K)      Stuerdaten an die Helligkeitssteuerendeinheit  40  grammlerbaren
ROM umfal~t. (3a) aussendet, um diese zu veranlassen, die Hochdimm- oder
Heruntbrdimmsteuerung zu be-    5. System nach Anspruch 1, worin die
Helligkeits- ginnen und nach dem Loslasson des Hochdimm-
schaltendeinheit (2a) darOber hinaus omnen oder Herunterdimmschalters
zweite Stsuerdaten      EinlAusschaltbr (S-S4) Oberwacht, und die Hel- an
die Helligkeitssteuerendeinheit (3a) aussen-  45
llgkeitssteuerendeinheit(3a) darOber hinaus sine det, welche die Endeinheit
veranlassen, die        EinlAus-Stbuerung der zugehorigen Lichtlast
Hochdimm- oder Herunterdimmateuerung anzu-        (Li, L2) durchfihrt und
die zentrale Stbuereinheit halten;
(1) Ein/Aus-Oberwachungsdaten erfaSt, welche wobei die
Helligkeitssteuerendeinheit (3a) von     von der
Helligkeltsschaltendeinheit (2a) ausge- selbst mit der Hochdimm- oder
Herunterdimm-   5o   sandt werden, welche die Betitigung des steuerung
wahrend elner Zeitdauer von dem          EinlAusschalters (S1O) anzeigen
und EinlAus- Empfang des ersten Stbuersignals zum Empfang       Steuerdaten
an die Helligkeitssteuerendeinheit des zweiten Steuersignals fortfahrt.
(3a) sendet, um diese zu veranlassen, die zuge- horige Lichtlast (LI, L2)
sin- oder auszuschalten. 2. System nach Anspruch 1, worin immer dann,  55
wenn sine vorbestimmte Veranderung bez~glich   S. System nach Anspruch 5,
worln die Helligksits- des Helligkeitspegels der Lichtlast (LI) aufgetre-
schaltendeinheit (2a) umfaSt: ten ist, die Helligkeitssteuerendeinheit (3a)
Pe-  sin Gehause (120); 12    23                 EP 0 435 224 B1
24   "I~'lCl 1L11111111 J111111 den Hochdimmschalter (Sj, den Herunterdimm-
welches in der Lage ist, das erste und zwelte op- schaltor(S.) und den
Ein/Ausschalter(S7), die al-  tische Signal zu Obertragen. Ie an der
Vorderseibt des Gehauses angeordnet sind; eine Signalverarbeltungsschaltung
(21) zum Er-   5   Revendicatlons zeugen der Helligkeitafiberwachungsdaten
und der Ein/Aus-Oberwachungsdaten;                1. Systeme de
surveillance et de commands A dis- sin Adresseinstellitel (12)
einschlielbich einen  tance dans lequel une pluralite de terminaux (2,
elektrisch l8schbaren programmierbaren ROM       3, 7, 8, 9) sont
connect6es A une unit6 centrals de (26) zum Einstellen einerelgenen Adresse
fardie  lo  commando (1) par une ligne de signaux a deux
Helligkeitsschalbtndeinheit (2a);                file (4), et l'unit6
centrale de commando (1) a ac- sin optisches Slgnalempfangsteil zum Empfan-
ces A chacun des terminaux pour ex6cuter une gen oines optischen Signals,
welches die eigene  transmission multiplex A r6partition dans le Adresse
reprAsentiert die in dem Adresseinstellitel  temps de don n6es de controle
et de don nees de (12) eingestellt wird; und               15      commands
entre l'unit6 centrale de commando ein Betatigungstell, welches drei
einstuckige Be-  (1) et chacun des terminaux, caracthrise en ce
tAtigungogriffe (123) umfalt, welche gedruckt    qu'il comprend: werden, um
die Hoch/Heruntbrdimm- oder                un terminal d'interrupteurs de
r6duction Ein/Ausschaltbr (SvFS7) zu betitigen.            (2a), connect6 a
la ligne de signaux, pour contr6- 20     ler au moins un Interrupteur de
reduction (Sj) et K   7. System nach Anspruch 1, worin die Helligkeits-
un Interrupteur d'arret de r6ductlon (SO); steuerendeinheit (3a) umfalt:
un terminal de commando de reduction ein Gehause (230) mit normierten
Abmessungen;    (3a), connecte A Ia ligne de signaux, pour ex6cu- elne
Obertragungsverarbeitungsschaltung (210)     tsr une commando de reduction
et d'arrt de r6- zum Erkennen der ersten und zwelten Steuerda-  25  duction
d'une charge de lampe assocife ; et, ton, welche von der zentralen
Steuereinheit (1)       l'unite centrale de commando (1) pourde- ausgesandt
werden;                               tototr, pendant l'etat enfonce de
l'interruptsurde eln Adresspeicherteil (213) zum Speichern einer  reduction
ou de l'interrupteur d'arret de r6duc- elgenen Adresse der
Helligkeitssteuerendelnheit  tion, des donn6es de controlo de reduction en-
(3a);                                    30      voy6e par le brminal
d'interrupteurs de reduction elne Helligkoitsschaltung einschile~lich einer
(2a) qul indiquent l6tat enfonci de l'interruptour
Leistungsstbuereinrichtung (T) zum Dimmen der    de r6duction (85) ou de
l'lnterrupteurd'arr~tde re- zugeh8rigen Lichtlast (L1);
duction (Se) et envoyerau terminal de commande elne
Helligkeitssteuerschaltung (216) zum Steu-  de r6duction (3a) des premieres
donn6es de ern der Phase der Dlmmechaltung;          35     commando lul
donnant l'ordre de d6ciencher la ein Adresseinatelltoll, welches an
derVorderseite  commando de reduction ou d'arrOt de reduction, des Gehauses
(230) angeordnet ist zum Einsetl-   et pour envoyer, pendant l6tat rolach6
de l'in- 



len der elgenen Adresse;                         terrupteur de r6duction ou
de lintbrrupteur eine Abstrahiplatte (236), die in dem Gehause    d'arret
de r6ductlon, des deuxiemes donnees de J>     (230) angeordnet lst und
theomisch mit der Lei-  40  commando au terminal de commands de reduc-
stungssteuereinrichtung (T) gekoppelt let; und   tion (3a) qui lul donnent
l'ordre d'arriter la Verbindungalocher (240), die auf den Seitenfli-
commando de r6duction ou d'arret de r6duction; chen des Gehauses (230)
angeordnet sind und            dans lequel le terminal de commands de mit
BefestigungsmetallbeachiAgen verbunden       r6duction (3a) malntlentde
lul-mbme la comman- werden konnen zum Befestigen des Gehiuses  45    de de
reduction ou d'arrnt de reduction pendant mit einer Vertbilungsschalttafel
und zum Elnfih-  une p6riode comprise entre la r6ception du pro- ron von
Luft von augen, die in KontaktmitderAb-  mier signal de commande et la
r6ception du strahiplatte (236) gebracht wird.                deuxieme
signal de commande. 8. System   nach  Anspruch  7, worn  des  so  2.
Systeme selon la revendication 1, dans lequel Adresseinateliltl einen
Fotodetektor (PDI) um-    chaque fois qu'une variation pridteormin~e a eu
failt zum Erkennen elnes ersten optischen Si-    lieu dans le niveau de
reduction de la charge de gnals, welches Adressdaten enthilt und welter-
lamps (L1), le terminal de commando de reduo- hin sin lichtemittierendes
Element (LD2) umfait  tion (3a) envoie des donn6es de controle de ni-
zuniAussenden sines zweiten optischen Signals,  55  veau A l'unit6 centrale
de commando (1) qui indi- welches die Bestatigungsdaten enthfilt und worin
quent le niveau de r6duction de la charge de lam- die
Helligkeitsstsuerendeinheit (3a) darOber hin-  pe associ6e, Iunite centrale
de commande (1) aus ein durchsichtiges Fenster (233c) umfalpt,   envoie des
troisiemes donnees de commands 13    25                 EP 0 435 224 B1
26      !1I c     l   I  ! qui indiquent Is niveau de r6duction au terminal
comprend: d'interrupteurs de r6duction (2a), eo Is terminal       un
bottlier de terminal (120); d'intorrupteurs de r6duction Indique la niveau
de       l'interrupteur de reduction (Sj), l'Interrup- r6duction selon les
troisiemes donn6es de         tour d'arret de r6duction (Ss) et
l'intbrruptour de commando.                                 c
marche/arrnt (S7), qui sont tous disposes sur la face avant du bottier de
terminal; 3. Systeme selon la revendication 1, comprenanten          un
circuit de traitoment de signaux (21) outre:
pour engendrer les donn6es de contrOle de re- un terminal de r6duction de
groupe (2b),     duction et lea donn6es de controle de marche/ar- connecte
A la ligne de signaux, pour controler au  lo  rot; moins un intorruptur de
reduction de groups (SO)       une unite d'etablissementd'adresses (12) et
un interrupteur d'arret de reduction de group.  incluant une memoire ROM
programmable effa- (8A); et,                                         gable
electriquement (26) pour etablir une adres- un moyon A memoire (27) pr6vu
dans l'unM-    se propre au terminal d'interruptours de reduc- te central.
de commando (1), pourmemoriserles  15  tion (2a); adresses de terminaux
selectbonnes parmi les            une unite r6ceptrice de signaux optiques
terminaux de commando de r6duction (3a,-3a3);     pour recevoir un signal
optique repr6sentant dans lequel, quand i'interrupteurde r6duo-   I'adresse
propre a etablirdans l'unit6 d'etablisse- tion de groups (SO) ou
l'interrupteur d'arrnt de r6-  ment d'adresse (12) ; et, duction de groupo
(S9) du terminal de reduction   20    un bloc de manipulation comprenant,
K>     de groupo (2b) est manipule, l'unite centrals de   comma parties
int6grantes, trois manettes de commando (1) commando les torminaux seleo-
manipulation (123) A enfoncerpouractionnerres- tionnes parml lea terminaux
de commando de r6-    pectivement les interrupteurs de reduction, duction
(3a) selon lea adresses m6moris6es        d'arret de reduction et de
marche/arret (S85S7). dans le moyen A m6moire (27) etdes donneos de   25
controle de groupo envoy6es par le terminal de  7. Systeme selon la
revendication 1, dans lequel le reduction de group. (2b) qui indiquent la
manipu-  terminal de commando de r6duction (3a) lation de l'intbrrupteur de
reduction de groupo   comprend: (Ss) ou de l'interruptour d'arret de
r6duction de       un boltier de terminal (230) ayant des di- groupo (S9),
de toile sorts qu'une pluralit6 de   9o  mansions normalis6es; charges de
lampes (LI, L2) connectdes auxtermi-         un circuit de traibtment de
transmission naux respectifs s61ectionn6s parmi les tbrminaux  (210) pour
identifier les premibres et deuxiemes de commando de r6duction sont
soumises en         donn6es de commando envoybes parl'unit6 con- mmes temps
A une commando de reduction.           trale de commando (1); 35
une unit6 de memoire d'adresses (213) 4. Systeme selon la revendication 3,
dans loquel le   pour m6moriser une adresse propre au terminal 



moyon A memoire (27) comprend une memoire         de commando de r6duction
(3a); morto ROM programmable effagable electrique-            un circuit de
r6duction incluant un disposi- ment.
Oif de commands d'alimentation (T) pour r6duire K)
40     la charge de lamp. associ6e (LI); 5. Systeme selon la revendication
1, dans loquel le        un circuitdecommande de reduction (216) terminal
d'intorrupteurs de r6duction (2a) contro-  pour commander en phase le
circuit de r6duc- le en outre un Interruptour de marche/arrnt (Si-  tion;
S4), le terminal de commando de reduction (3a)          une unite
d'etablissement d'adresses, dis- ex6cute en outre une commando de
marche/arret  45  pos6e sur la face avant du bottier de terminal de la
charge de lamps associ6e (LI, L2), et I'unit6  (230), pour etablir
I'adresse propre; centralo de commando (1) d~tecte des donn6es
une plaque rayonnantb (236) disposee A de controle de marchelarret envoyees
par Is ter-  I'int6rieur du boltier de terminal (230) et couplee minal
d'interruptours de reduction (2a) qui indi-  thermiquement au dispositif de
commando d'ali- quent la manipulation de l'interrupteur de mar-  5o
mentation (T) ; et, che/arret (SIO), et envoie au terminal de comman-
des trous de connexion (240), form6s de de r6duction (3a) des donn6es de
commande      dans les faces lat6rales du bottier de terminal de
marche/arret qui lui donnent lordre de bran-   (230) et pouvant Wero
connectes a des attaches cher ou de debrancher la charge de lamp. asso-
metalliques de fixation pourfixer le boltier de tr- cide (LI, L2).
55      minal A un panneau de distribution, af in d'intro- duire de I'air
de 'ext6rieur pour le mettre en 6. Systeme selon la revendication 5, dans
Isquo le   contact avec la plaque rayonnante (236). terminal
d'interrupteurs de reduction (2a) 14    27                 EP 0 435 224 B1
28 8. Systime solon la revendicatlon 7, dans lequel
: I'NNW d'etablissement d'adresses comprend un photodhtecteur (PDI) pour
d6tecter un premier signal optique portant des donn6es d'adresse, et un
elementdmetteurde lumiere (LD2) pouremet-   6 tre un second signal optique
portant des donnees de confirmation, et dans loquel le terminal de commando
do reduction (3a) comprend en outre une fenetre de transmission (233c)
pouvant tranamettre les premier et socond signaux opti-  *o ques. 15 20 25
90 35 40 45 50 55 15    


